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PHYSIOGRAPHY OF THE NICARAGUA CANAL ROUTE

Uy O Winrann Hayves,

Criited Niates Eypvdugiond Kagvey

The regmon whore topography and geology hnve a most iuti-
miate boariing opod the peoblems conneetid with the proposid
Nignrmgun eannl embirnces northern Cloxte Ricw and southern Nie-
nragun, 1t is shorply Inoited on the south by the high voleanie
range of Costan Hioa, which reard 8 massive form dingonally
porvss the sthowos, It @ limited w0 the north somewhat less
definitely by the increasing height of adeeply dissectod platenu,
which merges with the mountains of northern Nieamagun, e
tween these lmits Des a birowd irregolar depression, which extends.
very nearly across the isthmus in a diagonal direetion parallel
with the Costa Rivan moge.  This depression i3 tow ocetgiol
chivily by Atlantie dralnage, the continental divide lving within
nEhort distanee of the Paclfie. Tt contidig the basing of Lakes
Nearagun and Mansgun nod their outlet, the San Juan river.
It 18 important to note. that the Nicarngoan depression Is nod o
simapli rives vullev. The portion with which wedrs clitetl v ein-
cormod, thit bving botwoon the lake aod the Caribbenn, smbrces
two distinet drainags basins, whose streams formerly flowed in
oppodite direetions, nithouch by a geologteally recont rovopssl
of the drnnage they now have o single outlet to the sea,

When examingd in tdetnll the surface of the Nicamguan de-
pression presents considerable relief, sl its topoagraphic fentures
nafurally gronp themeelves jnto three clpsses.

Extending from the base of the Costa Bican voleanoes north-
wrird Lo the Sai Junn river and beyond o many hills whose

L7
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sutntnits renoh a tolerably uniform elevation on north unil south
lines, st ineresse in height from either side of the isthmus to-
wiril it axis,  In the vieinity of the San Junn these hills have
slee) E||-|J-IH.':- and rottnded summits.  Some distanee hiack from
the BSan Juan the vallevs which separate thew are narvower, aud
thiere are constiternble areas of Tovel or wnduliatine surfiee at nn
nltitmnle eorresponding with the summits of the hills nenrer the
ceniter of the depression. 1t s evident that if the vallevs woere
fillisd wven with the stinmits of these hills, there would b formed
& breogud undulntime plain, sloping geadually up from either side
towund thieaxis of the isthmuos,  1is enfirely probable thal such
woplain onei existed, wnd that it has been converted Toto o serice
of even-toppesd hills and ridges by the subsegquent eutting of
strean channels below jts surface.  The manuer in which this
plain was originally forined i3 manifestly by the long-sontinued
notion of strennss when the lood stood considernbly lowar than
now —that =, by the process of streavn degrdation or hnselevel-
e 1t was therefore a gradational, not a gonsteoctional, plain.
IFit were reconstracted by the Glling of the stream vallevs; its
present altitude would vary between 100 and 200 feet.

Ak tnebieated nbove, nomerous. vallevs now intorect the sur
Gaee of thisold plain.  Except in the cage of the San Juan they
virs with the size of thestream which thev enrey:  The reagons
for thia exception will be pointed out later. The valluvs are
browd in proportion to the extent to which the old plain has been
destrayed, and they grow nourrawer with increasing distance from
tive nxis of the depression,  The smaller streanis generally head i
marrow gorges.  In some ecases they have oot cowpletely dis-
eected the old plaan, but flow upon its surfues inshallow vallers
which, lower down, give wuy to nurrow soreres, and tliese in turn
to the rather wide alluvial valleys near the trunk stremin.  The
grvater part of the erosion whivh hus dissoctod the surface of the
old plain was secomplished wheo the land stood somewhnt
higher than at present. The valleys were then muoch decper
and none hal sxtensive Qoodplains, except parhaps the largest
stronms et the sen.  The recent change in the altitude to the
lund has brought the valleys below seu-livel, changing the rivers
from eorrnding to aggeading streame. They have sinoe silted
up the estuaries which were thus formed, producing the wide
allovinl plains through which they now mennder.

Corresponding in some degres to the valleys incised within
the old plain are eminences rising distinetly above its surface.



PHYSIODGRAPHY OF NICARAGTA CANAL BROUTE 5

Thiese nre vesldual hills which, by reason of the hander rocks of
which they are composed or their position on the divide away
from the mnin draindee Hoes, wepe never reduced to the leve)
of the plain, Where the ploin wos best Liﬂi‘i!lﬂjnul. Lhatl 15, near
thie sen negin on either side, these residunl hills are infreguent
and meonspienons.  To the southwanl of ths San Junn, in the
tingion Iy ing hetween the Suempigol and the San Carlig, there is
al=oan extensive ares i which the hills are aliost wholly rer-
s of the disseetsd plain their summitsin general presenting
bt Little variation in altitnde.  To the northward of the San
Jll-l-l-'ll Ll 'I'H';Iil]i.l.tl.l. il L= el with i'liﬂ"l:'-ih.'.‘il!ﬂ“ frile||{L[1|~J' ;|_||1_I
grester wltitude, and Gnally meree with the mountains of north-
eru Niwngon, They also inerense fo number and height from
eithorside of theisthmus townrd 182 eonter, being most whandant
nlong s line which crosses the San Juan valley o the vicinity
ol Castille.  IF the old plain were reconstegeted bir the Glling
of the presont vallevs, it wobld oot be continvous aoross tle
el bt 1ts sastern and western portions would T sy prekra i
by an jrregular line of these residunl hills, the low gajps belwesn
them being slightly nbove the Jevel of the plain,

The telutions ol these thn—:gr'_- lassos Of topoeraphie forms will
perhings b minile somew hat clearor by a reference to the aceon-
panyiog idenlized sketeh amd section on page 286, The sur-
g of the peneplain iy indieated by the evon ammits of the
Bills to the right.  Residaal hills are represeoted to the e,
rising abraptly and distinetly nbove the surface of the peneplain,
The profile sliows 0 tennsverse section of the San Junn valley
and a longitudinal section of the valley of o tributory strean.
The latter 1= represented as rsing o the residunl hills to the Jeit
and Howinge for sotmne distanes in the narrow gorge o b, Fron
B to o the stropm fows in a broad shallow valley at about the
level of the peneplain.  From o to o it s in w narrow gorge re-
cently cut aud still belhg actively deepened within the pene-
plari. 1L omerges oo this purge at o and Lhenee to the margin
of the main viver valley at e it minandees thirougls an alluvial
plain continueus with the San Juna floodplain e £ The Bottom
of the valleys wiiieh the tribatace aod the trunk strenm 1I'."i'|:1|_l-i-|-"-l.l
before the recent degression of the region ls repréesented in the
prufil-: v thie solid Tine betwsen the allovinm dod the underly-
ET ko When these villeys wore formed they were conalder-
ably albove sem-lovel sl the streams had o moch wore rapid
full thon at present, but they are now somew lnt bidow sen-lovel,
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i ek PHERENl TRMBMEARI T IR PERTIUSE F TIHEE §5/6F (VAR YalhET

TEEALIRED nihdaRe™ To IHETETRLATE THE PEVELPMEST

Summing up the forogoing state-
wents vary briefly, itoappenrs
that the surfues of the Nicamgaan
dopression consists of o broaadly
undalating ploin’ tormed by the
erdgion ol strednis flowing to the
Pacifio and to the Atlaotic froin
low gaps at the divide., Alove
this plain nre residunl hills, most
abundant at the axia of the st
i, whiere tho o tinental divide
wins Tormerly Jocabed, bt dnoress-
ing in height afong the axis to-
ward the north, whoere Hn'}.' Hiv e
withe thie muogntains of northern
Nicaragun, nnd Gnalle, there are
Ny vildleys which lave Twen
et in thesurfee of the plain by
the ereion of strenms after the
regton bl been  elovatsd io g
higher altitude.  The lower pue-
tion= of these yalleve have subse-
qrently besn devwned and silted
up with the formation of brogad
alluvael lownd plisine.

IMuring st of the tme m

which thess tupographie featires

wero bty develogual the Pheitlo
coast hiwd an onthine very diffeeant
from thet which 1t has ab present,
Lnkes Nieprpeos and Manpgon
then hoad no existence, wod the res
rion which they now occupy wis
i poert the basing of streams tow-
g to the Pacific, in part open
ocenty, und in part o bay which
then indented the Paeifle coust
anl whise southiern puinl‘, witd
neir the present island of Madera.
The rilations of the present and
former doast Hnea are shown on
the accompanying map, plate b,



PHYSIOGRAPRY OF NICARAGUA CANAL ROUTE 447

Lake Niearmgun has a regular oval outline, its longer nxis
exbmnling about northwest-southeast,  Tts aren 15 very nearly
SO e miles, anil the mean elevation of its surfnee is about
1 Jeet above tide.  Us shores present considerable diversity,
depending chiefly on the chameter of the rocks which form
themn and the direction of the prevalllng winds, The trode
winids Dlow with grest persisteney throughout o lnrge part of
the venr,  They are deflected from their pormnl conrse by Lhe
hich volesnio range of northern Costa Rica, so that instead of
lwing northeast winds they vary from east to east-sonthenst,
A result of this constont wind direetion the southeastern end
and northeastern side of the lake mrely experience any surf,
arnd hienee those porticns of the lake shore have no besch, bt
ave bopdersd Ly swamps, with, vegetation constantly encivach-
g pon the lake,  Alopg the southwestern shile amd western
vinl Of the lake, on the other had, there is a constont heavy
surl and as o result o brond sind benely, generally baoked Liv n
wivesgulelifl.  The secomprnying map { page 2300, aged upon
avrveva tinde by the UL 8. Nicarogua Canal Commission, shows
the configuration of the Jake basin, The most interesting fen-
ture shown is the old chaunel, evidently s drowned niver chan-
nel formed when the southern half of the lake basin was dry
lanil.  This channel marks the course of s river formed by the
unien of the several streams now entering the lower end of the
lnkw with the one which oceupies the upper porfion of the San
Juan vallev.  Itis first detected in the vieinity of the Solenti-
rating islands, and iF it wad ever exenvated between this point
niid the mouth of the Frio this portion has subsequently been
fille] b senliment hrought into the lowerond of the lake. From
e Salontiname islonds for about 10 miles northwestwand there
t= anly o slight indication of the channel,  “Thene: o the base
of Muodern it i continuens and distinet.  The greatest depth in
tlie lake, over 200 fvet, s near the western end of this channel,

To the west of the bay, which, ns shown on the map, plate 6,
forarly indentod the Pacifie const, was s long eape or pednsula,
This now Torme w part of the narrow strip of Tsod oceupiad by
thie continental divide betwesn Lake Niewragun pnd the Pagifie,
This part of the isthmes, althoagh intimately connected with
the Nienmguan depression, is not proporly & part of it. 1= to-
pographyia particulael v fnteresting in conneetion with the pro-
powen] ennal, sinee it containg the Jowest gap in the continental
divide betwesn the stroits of Megellan and the Arctic ocenn.
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The manner i which this gap was develaped is worthy of eon-
siderntion.

Bordering the lake along its southwestern side is 0 very per-
fectly buseleveled plain from five to sight miles in width, which 1
have enlled the Rivasplain (see map, page 2423, This is proba-
bly n portion of the same peneplain which forms the fundi-
mental topographie feature of the Niearmguan depression, aud
wia at one time doubtless continuous with it.  From the lake
ghore where the waves have eut & narrow terrace backad by n
low eliff, the plain asconds townrd the southwest at the rate of
ahovt & foet por mile,  Its even surince is interrupted by oeen-
gional dow fesidunl knobs, which inerease toward it nner
mnrgn, passing into the continuons ridges and high hills of the
madn eontinental divide.  The Tols hills which borded the Rivas
plain on the southwest here extend to the Pacifie, although
further toward the northwest n narrow coastil plain is Heveloped
similar to the Rivas plain on the opposite side of thie rmooge,

The Tola hills donbitless correspond to the residual hills which
rize fhove the pemeplain of the Nicamgunn depression.  They
have n serrnte outline, the aititude of their summits varying ba-
twoen SO0 and LS00 feet,  While this range of hills still formed
f lang, narrow point of lend between the boy of Niooragua and
the Pacific, the effvct of delormations and wave erodion was such
as o make the pogition of the divide ungvimmatrienl,  Asshown
on the map, it was for a time loeated very much nearer Lo the
Patitio thivn to the hend of the buy,  Hence the strenms which
headed apun the divide and flowed in opposite direotions waore
of vary unequnl leagth.  Those Bowing esst Lo the by must v
bren five ar six thmes longer than those lowing west 1o the ocenn.
Such conditions rendermd the divide nnstable and the fanilar
process of shilting toward a position of stable equilibriom took
place, A stream occupying the position of the lower portion of
the Rio Grands, by renson of the advantoge which it possessed
in having its nll conventratsd within a short distanees, ent lack
into the divide nod diverted to it own basin snecessive portions
of the opposing streant. At the beginning of the process an
esabword-flowing stream occupied the valleyvs of the present Tola,
upper Hio Grande, Guisooyol, and lower Las Lajas. X smiall
tributary headed agninst the Pacifio stredm on the divide in the
vieiniey of La Flor. This tribotary 'was st revesed and then
tha upper portion of the original strenm, the present Toln, wos
diverted townrd the southwest.  The same process was continged
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wntil the divide was pushed back to its present position at Es-
pinal,  Streams to the northward also suffered some loss of ter-
ritory. Thus upper tributaries of the Medio and Gonegales ware
diverted, forming portions of thie present Guachipiling Matinga,
antd Chacalapa,  “The deserted river valley fornierly oecnplied biy
the sastward-flowing Toln and Caseabel, and from whitch the be-
headed Guiscovol now flows; forms the lowest gup in the conti-
uetital divide. Its summit is 154 feet shove gea-level, and the
nzernt is w0 gridual from either side that aceumte instrumental
work 18 required to loeate the divide.  During the wet season the
gapis oecupied by a swamp from which the water appears 1o
flow both to the Atlantic and 'acific.

The map (plate 03, on which the present and frmoer const
lines nre represented, shows that w large land ared has recently
been added o this portion of the isthmuos.  The topogrphy of
this remion differs totally from that of the Niearmguan depres-
sian above deseribed, The latter 2 an oldlaud, aud its surface
forms are those developid by the processes of subafrinl degrn-
dation.  The forwer, on the other hand, # composid of mate-
rinds recently ejected from voleanic vents, and it retains 1o o large
pxtent its original constroctional forms.

Extending through the center of the area in question isa ling
of voleanoes, all of which are geologically very recent, while
some are still active.  From these nomerous vents, which waore
at first subvarine, o vast amount of material lins besn ertped,
building ap broad, gently sloping plateaus, from which rise more
or les idolated voleanie cones.  The goutherniost of these vol-
cunoes nre the twin penks of Madera and Chipetepe, which gcoupy
an f2lpnd In Loke Nicdriruw Towsnl the northwest are Lo
patero, alge on an island, Momboacho, Masiva, Chiltope, Mowmo-
tombo, the elustered peaks formung the Moribios rovge, aod
finally Cosegainn, on the Gulf of Fonsera, Most of these vol-
cunoes have erapted both molten Invasand fragmental material,
the latter varving from coarse blocks of =olid lava to the thiest
dust, Lt is this frogmental materinl which gives (o these vol-
canoes Lheir beautifully syomometrical forms,  Those which have
besn recently active, a3 Ometepe and Momotorabo, are alnost
perfeet cunes,  The effects of erozion, hiowever, nre seen nlojost
beford thie voleanbe aetlvily ceases, and the symmetry of Lhe
eones is guickly destroved. The details of outlioe in the ash
cones vary [rom vear to venr. When the Toose waterial has
bean removed or modified by erosion the summits assume the
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itrepulardy rounded form seen in Madern and Zapatero. In
some cases the conien] summit is destroyed, not by the slower
pritiss of erosion, hut by an explosive eruption.  The resull is
an rregular, ingeed truneation of the cone, vsually with a de-
pression in the center oocupied e a lake, This form s seen in
Mombuelho and Cosegtiine. There is s tradition that the former
was ofey noconienl peak, and, as 2 well koown, the summit of
Cosegning was blown off by an explosive gruption in 1543, the
most violent recorded eruption unti] surpassed by that of Kra-
katon 1 1RSH,

These volcanoes rise from a level plain wlhich stretohes from
the hewlof Lake Niewragna northwestwand to the Gulf of Fon-
secp. T4 s composed wholly of feagmental voleanic materinls,
which resched their present position probably in the form of
tind Hows, The mnterinls are not sarted, though successive
lnyers nre separntid by distinet planes.  In o quarey near Ma-
nugin humnn trooks bove besn found in this material, showing
that itis very recent, aud also affording sote indieation of the
physicnl conditions under which it wis deposited. To the
southwest of this plam sl seprrated from it by & rather steep
vaonrpment 1% o plateau which slopes somewhat grmdually from
an altitindes of about 1,200 feet along its inner margin southwest-
wiiril to the Puecific coust.  This platean is composed of exactly
the gange materials s the lower plain to the enst, and it appenrs
probable that the two surfiees were onee continuous, but have
recently been separnted by a fault.

From all the evidénes thus far oltained, it appears prolable
that doring enrly Tertlary thine the waters of the Atlnotic and
Pucifie hid fees interconmuniention acrass this portion of the
isthmns,  Duriog that time sedimentary rocks wore aceunm alatsd
over a considerable portion of the sthmus aud great masses of
volunnic rocks were poured out upon them,  Inomiddle Tertinry
time the region was elovated above sea-lavel, and there is no evi-
dotier that it has st any time sinee been depressod so as to give
(e Comnmatrieation betweon the bwo ooeans,  'he elevation of
the region was followsd by along period of ervsion, during whidh
it=2 surface was redaced Lo o :|.1|.‘[b|'|.|i]ﬁ' nndulating plain,  The
mnin divide wisthen gear the asis of the isthmuos, aond froan this
divide streams flowed n oppesite directions—eastwanil to the
Carthboan dmd westward to the bay which indented the Pacific
coast.  After the surfnce of the country hnd been consddérnhly
risluced across this narrowest portion of the isthmus the region
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g ffered another elevation, The streams were therehy stingu-
lated smnd began to trench the surfice of the basslevieled valloyvs
which they hud previously formesl.  Shortly after this elevation
thers was o renewal of the voleanie activity, which had besn
quiescent fora long the.  This second distinet period ol activity
has eontinued down to the pressnt time. 1L wis manifested
alongtwo nearly pueallel lings of vents,  One of these lines pave
rige to bthe Costa Rican voleanie range, and the other to the Nica-
rmagan mnge  The vents forming the Intter wers submarioe,
They oooupied aline nearly purallel with the Pacifie coast, ter-
minating to the southward near the southermn end of the hay
which then indented the Pacific coast,  Vast quantities of lava
and naher were thrown out from these venls, winl their position
wae such that the ejected nmterials formed a dam, eutting off
the bhay from the dcenn, Sinee the precipitation wis greater
thun the evaporation, the waters eollected belind this barrier,
and, ns their surfnoe was gradoaally radsed, encronchod apon He
basing of the sirennis which had been tribatary to the bay.  The
witer doublless continaed to cscape westward for o long time
after the voloanic netivity began, but successive sruptions fiunlly
radsed the dam o such p hewght that the impounded waters
found n gapin the continental divide, which was lower than tha
dam to the westward, They then escaped eastward to the At-
lntic,  The continentul divide, which had previonsly ocewpiad
a position wenr the axis of the sthmos, was thus abroptly
shifted b its prresent positlon near the Pacific coast west of the
Inkes, When the waters of the laoke first overtopped the conti-
nontal divide they wore doubtless considerably higher thin ot
presenl.  The material forming the divide, however, wos resi-
uil eluy and desply wenthered rock. and the outlet was quickly
lowered to the solid rock, where it has been held proctionlly
tnchangml 1o the presant time,

The Intest episode in its geolozic history has been th depres-
aton of this portion of the isthmus to the extent probably of one
hundred ortwo hundred fect, By this deprission the lower por-
tiong of the river valleys were drowned, forminge long tidal estig-
rles, Thestresma lowing to the Pacific havein most cases entirely
filled these estuaries with sediment. Thuos the Rio Grande val-
lev, which is followed by the western portion of the ennal route,
i5 0 fnt alluvial plain abontn mile in width between the abirapt
murgine of the oldervallev., This plain extends out nearly aven
with the headlands, which are conmectal by along curving beach.
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A few ofthese Pacific streams have not yel completely filled their
old valleyes with sediment, nod the unfilled portion of one now
forms the harbor of Sun Jusn del Sur.  The San Judn river, flow-
ing enstward to the Cariblean, has not only filled the estunry
which onee ocoupied its valley, but has pushed the const line
eastwird by o broad delta plain.

The Ban Junn nver and its valley bearsuch an intimate rela-
tion tonny eanal scheme that a somewhat more detailed account
of its peeutinrities should bogiven, Congidersid from any poitt
of view, either with reference to the lastory of ite development,
the present charaoter of its channel and banks, or the possilality
of using it for u eanal route, the San Juan valley i= nntorally
divided into three sections,  Starting from the point where the
river leaves loke Niearngun, the first extends to the bend of the
Toro rapida; thesecond from the hiead of thie Toro rapids to the
mouth of the San Carlos river, and the third from the mouth
of the San Carlos o the sea.

In the upper section the river hns n modernte ourrent and n
congiderable depth. Its banks are low and swampy, except
whers 1t swings agatnet the foot of one of the numeronas hills
riging ubove the alluvial plan through which it meanders. It
i wvident thot the lake formerly extended down to and bevond
this point, noad that o larpe amount of territory has been reclaimoed
from its waters. It s well recogndzed that lakes pre aphemern]
features, and the ordioary wavs in which they are obliterdted
ure by the filling from their apper endsand by the cutting down
of their outletz;  In this case, however, the first of these pro-
orases s beon oxuetly reversed,  The area of the Jake 18 being
contrncted chietly by filling at its lower end,  The Wlling s be-
ing acoomplishsd not by the water which comes from the loke,
#itiee this s practically clear, ut by the tralitaries which en-
teredd this lower portion, tiany of which linve besn converted
into tributnries of the San Jonn,  The present river channel
does totb coineide with the pesition of the river which' formerly
ogepisd] this b= before it wis deowped by the waters of the
lnke, Its position 1= dependent npon the relative amounts of
selimiont deliveted by the tributares on elther side, nmnl 1t has
sl yl.mhmi towan] the northern edpd of the old basin by the
larger tributaries from the saath—the Frioamd Peco 5ol This
ey best b deseribed as o rewiiual river eovned ; that is; o broad
arm of the lake has been graduoally constricted by the deposi-
tion of sedliment on its puergin, and all that remaing is the nur-
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row river channel, kept open by the eurront of water Sowing
from the luke.

The secomd suction of the San Juan extends from the bead of
the Toro raphls to the mooth of the San Carles. 18 essentin
charneteristios are the mpid fall of the river and the narrow val.
ley i which it lows, The Toro rapids which retain the lnke
ot its present level are not formed by wsolid ledge of rocks eross-
1ng the valley, but by Donlders, sand, and elay. Tt appenrs tht
when this arig of the lnke extendald down to tha continental
diviile it reeoived o rather large and swill tributary, the Rio 8a-
bnlos, near 1t head,  'The aediment enrried by the Sabalis, oo
sisting of olay, sand, and boulders; was deposited on renchiog
the quiet water. A deltn was thus formaed extending as o shonal
acrrs the ey of the lnke at this point,  As the miver channgel
annk in the gap weross the divide the lntter beenme lower than
tho surface of the Sgbulos deltn, and the erest of the barrier
wlitel moabetains the level of Lake Niearngun movied sestwerd
fromy its original position at the former divids to the presgnt po-
sitlon of the Toro rapids,

From the hepd of the Toro rapids to Machaen the river chan-
nil consietz of rather Jong, gquiet renches separited by rpide,
The total fall iw this section is about 40 feel, or an wverige of
two fedt to the mile, O this fall, howevear, nll but about six feet
i necomplished by the numerons rapids.  These nppent ti b
due 1o the nowual hardness of the uniderlving rocks. The 115
tervending quiet streteches are loeated apon gofter rocks, which are
worth down by the medernte oureeit more rapidly than the
hamler rocks by the swift durrent of the mpide.  Bebween Ma-
dhuen and the mouth of the San Carlos the river 1s deegs wndd
marrow amd the etrrent i= generally moderate.  In some plages
ut low stages of Lthe river it 8 almost imperceptible, nnd when
the =an Carlos 15 in flood the exrrent may even set vpstroiim
fora time,  The water has wdepth varving hotween 13 wwd 60
feet, the bottom of the channel being ot =ome points below sen-
level, It i evident that the present river is here flowing i a
channel which was cut when the land stood higher than now,
arnd wlhidch has not vet been fillsd by sediment.  This portion is
callind the Aoun Muertas, or desd water.

The third seotion of the river extends from the mouth of the
Ban Carlos to the Cardbbean sea.  'With the entrancs 6f the San
Carles the eharsetor of the San Juan is entirely changed. Above
the junetion it is s comparatively elenr strenm. nnd exeept at the
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rapids has only a moderate current.  Below the entronce of the
San Carlos it 15 useally maddy ; it 18 shallow, with a shifting,
sandy bed and has a uniformdy strong current. Ite slope
nearly a foot to the mile in this seetion.  The Sarapini i= sim-
flar to the Sun Carlos, slthough somewhat smaller. Both of
those streams lave their sudrces on the slopes of the Costa Rican
mouutains to the gouth,  The recent voleanic orupions of this
resion have furnished an abundunt supply of unconsol indatad
annd to these stronma and they are heavily loaded with s
material.  Below the entpance of the San Carlos the Hoodplain
o medintelv udjacent to the San Juan has been built np more
rapidly than the flosdploins of its smaller tnibutanes; lietitce
the lutter are ponded in thelr upper courses and many lagoons
are thus formed.  From the mouth of the Sdn Carlos eastwand
the San Juan oveupdes the northern margin of its valley.  This
i doubtless due Lo e mere abundant supply of waterial for-
pishied by the southern tributaries ad alao Lo the northsarnd
drift of the Uiteral current in the Caribbean sen.  As the niver
extonded it course enstward Ly the Blling of the estuary, and
Fater Ly the formation of the deltaplain, it was continually
arowiled to the northward by the direction of the sand-drift
along the const.  This tendency became more pronouneed the
furthor out the delis was built, and the shiarp northwand bend
of the lower San Juan is its direct consequenon.

Asthe river channel was carried northward this northern ghor-
tinn of the valley would be filled fiest and tooa higher level than
the southern portion.  The river would thus at times find itself
in # position of unstable eguilibriun and would seek n new
chunnel on the lower port of the deltaplain to the southward.
Thus it is probable that the river originally oceupiod the present
position of the San Junnillo. When this position became un-
stnble it grndually deserted its northern chinnnel for the present
position of the lower San Juan.  Subsequently the latter became
unstable, and a more favornble course to the sen was found still
farther south. The recent channel of the Colormde wus then
developed at the expense of the lower San Juan,  This process
i still going on, and the relative amounts of wiler earried by
the two chunnels hae very materally changed within a genern-
tion., Unpless artificially modified, the lower Ban Juan will con-
tinue to dwindle, and probably all the water will find its way to
the gen by the Colorndo or iy some more favorably located ehan-
nel still farther south.
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NICARAGUA AND THE ISTHMIAN ROUTES

By AL 1% Daviy,
Hydvographer, [N Feoligeen] Sarrey

The state of Nicarajprun i3 the lardest of the Centrnl American
republies, It s entirely within the torrid zone, amd contains
about 40000 square miles;, or about one-fourth more than the
state of Oblo, and 12 on the some meridian of longitude, 1t s
hounded on the enst by the Carbhean sen, on the west by the
Pacific ocemn, and fies betwesn the republics of Hondurns and
Costa Rien to the north and south. The northern part is lnrzely
oecpied by rugred monnianins belonging o the main axds of thia
Cordillern, A Llittle farthersouth this range divides into two mnin
spures, ohe following o southeasterly course, nearly pamllel to
the Caribbean coast, alnest to the south boandary of Nicarneua,
where it is cut through by the San Juan viver. The west branel
elesely follows the Pacific ocean, amd is peenlinr in its low alti-
tude and the nurrow strip of land it ccoapies.

The east coast for a distance of 20) to 30miles inland s mostly
of wawnmpy nature. High rolling country appronches the coast
al Hullhe:." Point and near Graviown, bot with thess exceitions
the ecomstal region is low, Hat amd during the miny season lrzely
coverdd with water,

Relinble information regarding rainfall in Nicormpun s eox-
tremely meager,  There 38 u record of 19 years at Rivas, which
began in January, 15880, and is still continued. I'his record
has heen voluntarily kept by Dr Earl Flint, an American resi-
dent of Rivas, A rainfall recon] was kept at-Masaya from July,
1586, to Decembir, 1806, by Mr Willlam Climie,  The olserva-
tinns were then trangferred to Grnnda and hiave been continued
ever sinde, although results are ot hand only to the end of 18407,
Observations of rainfall were also maide In Grooadn in 1876 by
Ramon Espinoln, and in 1877 by De Flint; aléo jo 1883 and 1884
by the National Institute: st Granada, At Bluefields observn-
tioms were mnde by Hon, W, H, Jackson amd others from Sl
tember, 1853, throughont 1884 and 18585, and a portion of 1556,
The Niearagua Canal Company kept a recond of rminfull at
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Greviown for the venrs 1800, 1801, 1802, and o portion of TS,
The Nienrirun Cannl Commission took observations nl a num-
boe of points during the year 1588, in connection with other
metvorologie and hydrographic messuremente:  An exsming-
tion of the reconds and disgrams shows ina striking manber thc
fact that along the ensl condt there 8 no defmte dey season,
The waximmm it yet messneed was that for the yenr 1800,
when nearly G0 inches of rain fell ot Groviown, and the venr
1502 showed nearly ne much, Do the region ol Lake Niearngun
] oo Wik wesl donst there bs a distinet dry senson froo about
Decembar 1t the mildle of Moy, when rnin gelidom falls, wond
never in Targe quantities,  The totd minfall on the east const i
mivieh greater than on the west, both from Ao absenes of any
dry spason wd feom the heavier monthiy minfall, the mean =o
fir observed ot Wvas betog noder 0 inches, while that at Grey-
town s about 250, This fact i enslly explained by the diree-
tion of the trade winds, which, Howing with remnrkable persist-
eney ol uniformity from the Caribbean sea, are robled of the
greater part of thear moisture in passing over the nountaing sast
of Leko Nieaengun,  The gap formed i thesy pooantains by the
sSan Joan, however, allows a portion of the mosture to be ear-
rled past, even during the dey season, 8o that at Forl San {'nrios,
where theSan Junn rver leaves Lnko Niearagan, rain is fable to
full any month in the year, though in quantities far less than
on the Atlantic eoast, while on the enst and south shores of Lake
Nicaragun, n few miles north or sonth of Fort San Carlos, 1o
rnin fulls in the dry season,

Although Niearagsun is almost entrely oovered with (dense
forest growih, the ronlly wseful timber 1s not abondant, A alis-
triot on the Atlaotie elope nonr Binefiehils affords lnrge quantities
of yellow pine of fir quality, which, however, is not yet vasily
accessible.  The only timber yet used fo sny axtieat for lumber
i= the epdar, which is soft, stealeht-grained, sasily worked, ol
durable.  The trees gre senttoeed and oot plentiful,  The lum-
ber lr mostly anwad by ool The tiwber of greatest volino is
the mahogany, which is cut for export to be used as an oroa-
mattial wood and o oabinet moking.  The monopoly of its ex-
port 13 eoneeded to an American firnn The wilid cotton tree 3
sometimes gsed momaking oo A pumbere of the forest
wioeonds found in Nicargun are hesvy and so hard thet it 1s ame-
pussible to drive nalls or spiles into them, but they nre exeved-
ingly dumble. A variety of dye-woods is found in various parts,
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Fhe present populabion of Nieameun 5 estimated at alonat
QNI IEU Y sar ardil v b bnnat --|:_||| Eud Ll EjUnTe N Lar LM epol liun-
dred tnlinbdtnngs there nree S0 Tiwlinns, 1 oegro, 45 ol mixed Blowd,
nrdd 4 white Thiey nri '.I:.I.I|l 4 divacledd it olissez thie Cilinl-
loras, or *geafiomien,” sl the preons, or Inborers, who ofgn be'dis-
LinEmished by thete costoine o8 e as Lthev oan bo seon.  This
closaifeation s ponctiiiowsiy obseryvod oo all oeedstans aned 5
Pttt el Yy e bl e on Fa l Pomed LeonE oo st onts Thie
LT elsses dress very el s we dooin smnmner, that season

hetng perpetual 1 Moarogun vimong the lower classes the

i) = ocdstirmne usuilly coislsts of o 2brw hal, & «hort colblor

shart, and trousers of darker maternal So shoes are worn, b
soremietioeges o pueir of Dght Landals are used as 4 probeebion aind nst
vt oF thomy croml.  The dress of the women i3 even mors
sennl, bEtne inns the hot pod gansdals, p=kifl substioted Tor tha
trousors, nnd the nrms andd U jeprer parl ol this bigst entirely biar

I':ll

Jllgl' |'||I|.||I_'|.' !_ll'll'. la sl the RTRERY & al the |'iLi,|_-- |i'.| TIWAT A,
liaia, with walls rudely constrooted of apright poles; or with no
wiill= it all. T hattor buaildiaes in tho eitie2 are of stone, hrivk,
iir :I..:iIIIII'_-l necoed willy cena L. o -|l| ISR EST '.'.'il TRTE :,' |;|':|. RN

ool aml comfortable nnd  almost Areproot, But sadly Incking i

ght, The president’s palace tn Managus hins glass windows,
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and a few Amerieans in Grevtown onjoy the same luxary; e
in Lewny, Gramula, Rivie, or any other city of Nicamgun there
is hardly o pane of glass. By far the finest buililings are the
churches wud eathedmla,  The sidewalks are often |:1-|1|_'.' Lhires ot
foar feet wide, nid change their grude with nearly every house
ﬂu":..' Ful:-'u.lsl1 miv 11 1% 1':t'l.1|.:-'-.|-.lrll‘:..* iy 1.'|.E|::||h L O 1|“1'F|.‘| |:||.r|_l-|f~ 11y ﬁ:uur
steps every fifty foel orso,  The street= nre ndrrow amd usaally
wnpaved ;o but st of the towns hre built on saody or rooky
growivd, =0 that mod is net much eneountored.

The peeuliar interest attaching o Nicargua from the Amer-
onn point ol view is the promise hold out by the remarkable
hydrographic and topogmphic conditions of n proctieable route
for a4 Bnrge shipeennal.

Theda conditions consist of i large, deep Inke 100 foet above
sei-level, separated from the Pacifie ocenn by a narrow strip of
v, contalning the Jowest deprression in the conbnental (livide
batwoen the A roedie ocean and the Steatia of :I'Iﬂl.'lﬂjtlll'l,ﬂjll_] i
large navigable stream carrying the surpluos watks from the
Inke to the Curibbean sen.  This route is espocially fortunnte
m having ot its summit level o mognificent natural reservoir in
Loke Nicarngun, fedl by an ample draionge basin.  This resar-
voir 1= u=elul pot only for storing water for ﬂ‘l".‘“lﬁﬂﬂ ithe looks
of the eanal, bt also for regalating the control of ereat Noods
thnt eould hardly b provided for at pecsticable cost withoot its
aid,  Noother route enjovs sdvanbiees of this kind,

The San Juan river is the sole ontlet of Take Nicsrngun and
its tribotory drainage basin,  Tts toonl Jength from the lake to
theses 18 T mwitlas, woed It 1« ustally nuvignbile for Faht-rl rudt
river stéamors, It leaves the Tuke st Fort San Carlos ot an alti-
tutde varying from about 97 feet to about 111 It= conren for
& distance of 25 miles s tl'll.'l.'ﬂ:lﬂ;h i Tliw,.ﬂ'ﬁnnlli_\* COUNLrY, re-
lloved by oocasionnl hills, Through this course the river is
sluggish and' receives sovoral tributaries of small discharge,
which, in the dry smson, are practically =till wator, The pirit-
cipal of these ard the Melehorn, Medin Queso, Palo de A roo, ond
Rio Negro.  The first tributary of importanes to the San Joan
miver i the Rio Sabalos, which enters from the nerth and empities
26 mles east of Fort San Carlos.  About hulfa mile below the
mouth of the Sabalos are the first rupids, called Torr rapids,
Thess ﬂ]}iiiﬂ are cntsml h__“!."' boulders npdd I:H'H-'l-'l"]. pm]_;“l'ﬂl}r
hl.‘[lﬂﬂhl into the river hj-' Hio: Sabalos in formmey Hl’ll.l!!., but do
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not-=eriongly obElraol noyviEnfon excopl an mes of extremely
O St | beldiw this jnmik the =nt Juon reesives the waters
il e = Pmilas; LHe et od whitoh are the Ko Pove Sol
el Ml Snota o "en vidbis= Delow' “Tores mpetils ane the
b risy :.:|-I-i-| cild Bl revierE, b Clastdllo I'l-':|=_|||, AR Lhiee river ligpo
Eilis abiogd fve feel in i fow huandred [eel, stenters wre seldoimn
tukon over exeept In' hilgh water. A rallrond about 20000 feet
lonig i= peeadcided fTor the portage of frolghit nod passengers on the
Freehit Gemnde ol the river,

Podow Cnstillo mre We Thiamond, Balns, ond Mochoes mgsids,
thlast-named bhatng 18 miles rom Castidlo. Al these rapids
nd o) the possage of river stonmors, exeept ot extreme low waler
Fodow Machtuea there are o mome mpeds. The faver 18 now
denp anel =lagsh for 4 distanes of about 1y mrles, gubl 3t re
eetves Hlie watery and sedomesd of the BioSan Carlox,  This river
is the laree=t tethtary OF the San Juan, rising far to the soutl-
worrl, i bl o aading of Coste Hien, nd Lienring ateh sevolume
of seddbment that o delta hoas een built ap at its mouth. From
Lhie probnd bo the sén the San JTawn is 4 shallow stronnm with sandv
shyiftiinge b
=an Juoun from Costn Kren.,  OF the tnbutaries (o the =an Juan
1t 18 seoond in sige to the =an Corlos, and, hke the latter, bears

s 25 i les farther dosen thieSeeapiogul e plies intothe
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Inrgee quantities of Ssedimenlin tmes of Jowl. T-'Eght, titles flp.q-]u'ili'
the mouth of the Serapiqoi the San Juan assumes decided)y
tho ehinriiter of adoltaio strowim, niil Semds ont o snil] dist el
bry koown ns the Ban Juantllo, whiel mesimlers through the
swuipe W thenorthwand sl after reveiving the deiinee of the
Preseoaliy, resntors this San Juno fme milesabove i month.  Six
miles below the exit of the San Jusnit o ornboe 106 milex Fron
Lake Niearngun, the mnin strenm of the San Jyan sepamtes into
twis Ly 'ﬁhlffilillhlfil',_'i. the larger, callod the Bio Colormde, flow-
ing st wand divectle to the Carthibean, and the smid lier, or Laswer
San Juan, mesndering o the northeast and finding its exit into
the oovan nd Greviown.  Hutween thie moutl of the Colerndo aiul
the Lidwer Ban -ILIJ.'LIElil!“tlll*l'l”ﬂtl"ilill‘l..‘!-.l"l:l.-‘-, it Taed Lhe Trio T,
finlx its walv from the Lower 8an Jyae b thie sen,

Tho peoiipal obstrustionk to free navigntion of Helit-deait
river orafl from Gireytown to Fort San Carlos consist of the shoal
churpeter of the LowerSan Juan, espociallv in tines of low wator,
atied ol the rapids lying betwess Maohuens and the moeuth of thie
Sihiles.  For purposes of u ship-eanul the river also regoires
dueepening helow the month of the San Caclos ol between the
Babialos woed Fort San Cnrfos.

When the thiree Little enenvels of £ 1iriste Ll:1|+'r1 wlvrrbius 200 e
from P'nlo=_ Spain, In 1497 i wons with tl abiject of retehing the
gouth and wist sliores af Asia by o shorter and ensior ronte than
any vet knowine iz was the st svstemntio effost BYET 0TI
1ized with this I'Jlljl:'llTl., it ik markoid e Beglnning of o geries of
sitnilar attempls which have inerepsed o weenitude anil fre-
quencey irfegularely to the present day.  For nenriy hndf nooens
tury thess efforts took. the form of a senrch for a supposid steaif
through the Amerlean fetdimns,  When at last the pomiberless
frivitles< efforls cunvinem] the worlid that such a strait did not
exist, thoe deenmn was alusaged, b one of 2 canal toe be cot th ﬁ1ugf_1
thn dsthnius, and loter it wid proposs] (o constroet o railwoy
capnble of trunstorring londwd vessols norous,

The prroect of &:hip ru]]wn}- was I;|r-|_1:|:|1._|L.|_1|$ iy the state of
Honduras with reference ton line across its own Lerritory, con-
nocting the harbors of Puerto Cabailos o the Atlantic nnd Ta
Union on the Pacific.  This route was examined by the British-
Honduras Interoceanic Railway Company, and is said to offer
many stiractions ad a mute for reilway transit

Tha ship-railway route that s received the most attention,
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however, i thut across the sthmus of Telmantepeo in Meéxico.
Thile ronte was first oxplored whout 1520 mnd its advantages util-
ied b the Spandands in the transportation of shipbuailding mate
rinle. Ttwies lnter abondoned and alimost forgotten, untll, in 1771,
win X poddition wos fitted ont W dxnmine and Pyt “||...|'| the to-
progeaphiy of the sthows nnd the practivalidlity of 4 sanal by
that ronte,  This exaniipation was very superficiul, nnd It wod
veported that a fide-level eannd was femsible. Another exanrini-
tom was sl thirty venrs Intee, ot withony result,.  Afor thio
indepwondonce of Mexico was established an exantinntion was
migily by General Jusn Orlegom, who reported the ecansd priajeEot
ua U pralilematiend sl wegntie™

L 1842 Dran Jostt de Guresy obtpins] from the Mexiean gov-
erinieint nochurter for s cannl or milway across the isthimus of
Tolinnteped and appointed ncommizsion t nake a survey of
thie robte. Thov reported the sunonit of the routes b s 084
feet, o recanimocended the emplovent of the Cldespo il the
Ostitn rivers as pants of o eonal o, The length of the eaual
i exoavation was to beabouat 50 miles, and 161 locks were to
be eonstrueted. A further examination anid partinl resuryvey
was ade under the spme coneession, in 1851=-52, and mopre de-
tidledd Enformation olitained.

Muny yonrs after thie Capl, James K. Euds turbod his attens
thon to this route.  ATter gotoe investiznblon amd iigenssion the
project for u enpnl was abandouesd on aecoumt of the large num-
bor of Tovks ool groat cost. Captatn Fads adopted the fdes of a
ship milway over this radte, nid worked out oluborate plas,
whiah have sinee bovn perfected and advocated by My Elper
Li Corehiedl, €0 K, This oot s 12 I'J:I.I‘J..I.]]q_‘] rails, upon
whiel s to run o buge enreinge, supporting the entire ship and
CATE s 10 0 ri'l'y doele,  Hetd=s will T I;urrn'_idr_-d for whon neces-
wary by mang of toentables.  The motive power = to be two
huge locomotives, which rest upon 6 falls. o provide for the
passngee of shipes going i opposiie diesetions and fur fepairs,
Lurion ks pre Lo L 1.'1r!|I'I.'|1I.:|ir_'ILI.I_'. ||||1*."|'1JI I.Hl_" t’il..illg_l: ol |..I“"E1;_'l.|”“
fromn Chee o traek beiong eifeoted v o taen-thile,

The ship-railway project, however, has nover sneecsoded in
attaining e degree of popadar appeseal tiat lias e bastowed
wpom ennnl propesitions, The genern] sentiment sppears to i
summed up n the vplgmmmativ expression, =5 =ship i3 nover so
well borne as whon witer-borne:™  The canal ronteswhich hove
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attained the greatest degrees of pulitie favor ave the Atrato, San
Blus, Pronams, ol Nigarneran

Atroeto. fiimtea— 1T pull of Darlon, an arm ol the Corklibasn
gp, A6 the polnt wliere the tstlimos fotos Llie main eontinent af
=month Americn, rdevives Lhe witerd of the Rio Atrato. 0 hovi
galsle sirenm o whitely rites illl'i IE-:'-'.- (e north wisonl SNl '||i|r_-_-;
it the gadf,  Lts wotershied 18 bounded on the west by the con-
tisental divide, which here hugs the Poeific const very alosely,

a1t T veveral fr==in i iodlernte altriigde Y aTIOTE LR LEHE

aves beeny propaesed to attioee this river and s teibataries o ap-

|.'|I_|_|I|III|-|I||!|I LEU'IFp =8 EiS FILEERRE A= i aEE I. -4 E::ll"lilllll.-l: 'It'_I!:

thie popige to the dea, O these promects the two that havo re-

v L rovoEt Baovor ol ptbention nee the two wliboly webize Ll
Mapdpr oo Tranodo rivers, tribataelos ol the Atrato. Dot neither
baces Dot b Peprmrodocd with s e i Invorsesthe miore northerlv rottes.

N AT Y NN S A AR R AT ||'--'.'|-| - VOT TIhnk L e nse of thie Atmito

river for woudistnonee of about 140 nitles andd the coslraction of

abotl 1 mitles af conal, of which preddes wonpled s 1 Eunmel

|E'I" =u JREERELY "I L 1 .Ell aadbold e At -":-r-'."!h'll"l ) kit 'IIII |I

. d | '

|~||Ii|--'!:.|||-- L tlues vogiler sure Ly Lovper stretel of rivers thivieation
1 1 1

before the csesl propser b resobed, the aovertainty of Damnel
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locks close together near the acific coast, and the uncertainty
of n suffivient water supply for the summit Jovel,

The Truando-Atrato route is o wodifieation of the Nuapipi-
Atrato route; the project bethg to leave the Atrato river about S0
miles from ts mouth and then to cut s sen-dovel canal through
a tunnel under the eontinental divide into the Pacific, the flow
of the Atmto river being diverted into the Pavcific ocean. The
length of the cot from the Atento to the Pacific wounld be 43.2
miler.  The codt of the work has been variously estimated from
8155, KHLONND o 8156000000, The chief diMounlties of this rotte
are the considerablo tunnel exeavation and the controel of the
flood waters of the Atrato river.

San Jtlan Kowie—This ronte lies between the gulf of San Blas
in the Caribbean sea and the mouth of the Bayano river on the
Pucifie. It i= the narrowest part of the entire isthmus, being
only B0 miles from ocean to oeean, 1t is projosed that the level
of the waterin this eaoul o that of ordinary high tide in the
Paoific ovean.  The tides in the Cardbbenn s being inconsider-
abile, no provision uedd be made o adeommodate them ;s Tut on
the Pucific const the thies are from 16 to 20 feet, and o look would
bave to be providel for mointaining the éannl at any desired
fevel, At Tuigh tide the Tock ¢in be Teft apon, while at low tide
there wondd be neonsiderable deseent by means of the logk,
This route requires the eonstruction of o tuonel seven miles
lomg, which 1t is proposed shnll be 50 feet wide st the surface of
the witter anil |41 et high from the canel bottom.  Much diss
agreement b arsen regariling the practicability and cost of the
proposed tannel,  Nowirk of uny ench miagnitude orunder such
conditiong has vel heen attempted, aod i i elaimied that the
glootm of n tunnel, the constant showoer ol ehilled water from its
rocfs and sides pod its deoxyvgenated condition would rapddly
anidetinine e henlih of thao workmen, who wonld be unalilp 11'.,.
combnt successfully the malaeia nmd other eneigies to healtl
which abound on thie isthuus, The long tunnel required, with
the pecompanyiug upeertainty of aost and practioability, is the
ehiel aljection to the San Blis route, though unquestionably this
redtte has obtained a higher dogreo of publie favor than wny ather
excepting the Panama and Nicamgua routes.

Pt Honte.—This route lies botweon Colon or Aspiowall, on
the const of the Caribbean, and Panamn, on the bay of Panama,
The existenes of fairly goml harbors ot epel enid s one of the
rodsois for the sidvoeney of thi= route, amd in 1550 0 edleosd was
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built betwees the=a pointz to accommedate the sudden growih

of travel between the eastorn sbite= amd Califormia, Jdue to the

okl oxeltatineiin Phie Foabad lesierbly o Shig canid Lrom odean o
i rpe B 1

ORESEHLIY Ty S ||||.---. I_,l|-. N AN RATRE ||| ||.--||.-|l.|- ||.| TR R

cibet]l recardinge this ol The Rrst, for 4 seadeve] oannl, wies

.'L1 J:l.. II,..-”'-I....'--. |_| 1l |_ L8 :'-I_-|_|| _.|||!||. |li ||.'.I |.;|§-. ||! AL |-I -]
g lamrtl G 45.06 milee o denth of 28 fesh nod o Daottois width of
72 feol. 6 was esthimnted that 500000 gl poeters oF 1o

tortal wotuld limve G e mvoveidd, ot oo estimmatid cost of nhom

2ITOMKLHNE  The only object oo exeavating o seklevel ennal
i prelepenies booomnd with Jooks 15 to avod The wse ol oeks, bl
this eannol e avondad on the Americon sEnEs, owirygs (o the
rreat ranee of todes an the Pacilic S o L R A T T AL
atrtvebiod owould repmre Vhe tse of s lock on the acifie side to

| |
ceritrod bl bides, o that Bhe gdvnnitooe ol syobe o catuel b= =il
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in Franoe pibd vast souts Of money were subsaoribad for its con
sLriiclin v T sooii il of work wies actinlly done, Dhe ¢l
Bk prnctionlly ot rlels [or SEven [ bews o 1= estorn o,
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western portlons of the route.  The work accomplished, however,
rispiresertibnd only o small fepotion of the Tunds sulsanbed, the
balwnee heing squandered in corruption nml reckless oxtrava-
gunoe,  The scandals ovcstoned thorehy led to the bnnkroptey
of thevompany and the suspension of the work.  The sums net-
unlly subseribued s pot ioto this work are variously stated as
more or less than 2L60,000 0000, pot more than ene-fifth of whiel
i represeuted by detnal eonstroction.

On the reorganigation of e company & balance of about
bttty il ion dollams remsined  avillatile for survevs and con-
strmetion,  The sea-level plon wps abandoned, more comnplets
surveyvs wore made, and plans deown up for o loek-tanal, whick
iw b ba mupplicd with watee feom fesarvoies Lo D constrieted
on the Chingres piver, A smadl fisrer i3 and has been for severn]
vears ut worle oo construction; and the project = pot by any
wieans phandoned, though it i wlmitted that it will gost over
E RN RN Lev 1'nn|!-1||1,|-r thy rannl U,|||i|"_r ||,|11.'_||rn|i_-ijhlE 1L|-:1.TI..

Nioweagra Reotle—The advantages otfored by this route for
miterodianie communication were recoznized at @ very oarly
petiod, mod survevs wers apdered by the erown of Spain as early
ad 1594, Tt wore not oxeduted.  Tn liter yvoars several super-
fioial exmiminations were e and ey conflicling statoments
rendered, Biat all the really useful kuowledego of this sthuus 18
of recont dote. Nothing rélinble and definite ng to distences
tind elevationg was obtwined until 1550, when Col. 00 W, Childs
was sent there by the Atlantic and Pueitic Ship-Canal Company,
He mile o reconnasissance of the entire strip of lamd botwoen
the aoific wod Lake Niearngna, and made survevs of several
rotites to connect thene  Thit from Salinns hay 1o Supoa river
e examined wod eomdemmed orr secount of the got elevation
to b overcome,  The Gvorite roate of Lowls Nopoldon, by way
of Tonkee Manngrin, e also gonulemned un aceount of its elevation
aned erel |r:tj__l:l|:1, His exatpnination led him to the conelusion
b hit the Ene Feading Trom the nouth of Tas Lojas ti the Pacifie
nt Brito proscited more fvorable comditions for the consteaction
ofn eannl thin any other”  The eorroctness of this conelusion
1= pow aniversnlly ackoow ledged.

Colonel Childs sstunated for the constroetion of a canal with
n contimaons depth of 17 feet,  He proposed to hold the Joke
pormnanenitly at WIS foet above sea-level, wnd bo overcome this
clevation by 14 boeks on el side, soith o maxomam fift of vight
feet s the summit was o e cuntrolled by dams st Custilloon
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the cast and Buen Retiro on the west,  The total length of his
proposed line was 1044 miles, and the cost was estimated at
31,005,000, Thiz ineluded the cost of nn artificial harbor at
Brito: but at that tine there wits o good hinrbor at Greytows,
The phjeot of this survey wae primarily to estalilish o 1ess
of communication with California o sccommaodate the heavy
trdlic indueed by the dizcovery of gold.

President Grant took a ll-F'tlil interest in the ennnl problem, and
in 1872 appointed & commission consisting of Genoral A, A,
Humphreys, Chief of Engineers : O, P, E'utterhnxl Superintend-
ent of the Const Suivey, and Commodors Danivl Ammen, of the
L 8. Mavy, to examine the informalion st hand and determine
the st feasible route for an inferocennic eanal. The routes
considerad wers the Tehuantopee, Nicaragus, Pannma, and
Atrate-Napipi.  The commission unanimousiv reportad In favor
of ‘-1E-.|1mgun aindd thix hns ever sineg heen rogarided as the fuvor-
ite enpnl ronte from the Ameriean point of view.

In 1575 an expedition was fitted out by the United States Goy-
erntont for the confirmation and continuation of the Childs
survey. 1t was plnced under the charge of Commander . P,
Liall, UL SN who surveved the route with relerence to the oon-
struction of o epnal 26 feet deep.  He confirmed tho survevs pf
Colonel Chilids, but fearing diffioulty with the witers of the upper
Kio Girande, he repommended that the canal leave Loke Nien-
rigun by way of the Medio instend of Las Lajus, This was
shartor by a mile and a b, nnd svobided the Rio Geande, bat in-
vilved noninety feet devper end through the divide,  The western
hall of the soutes coinalde, amd rench the Pacifie at Brito, Com-
mandir Lall also eausod g reconnnissanve to b mnde of i portion
of Lake Niearngnn and of theSan Juan river. Tt was thought
that the river could be improved st the rpids by nieans of
loeks, anid that by this means and by dredging, eould be con.
verted dnto a chaal to a point near the month of Rio San Carles,
Here it wis proposed to constriset o daro, and the eanal was to
leave the river anil follow newr it untd] the swanp region was
riichad bielaw e 5l'1":i[ﬂ-|t1:r.:b.|!|l] then tocut aeriss Lo Greyviown.
Eleven locks wene proposed weel of Lake Nicaragua, anid ten on
the east side.  Tloe eatipinbe jepladed 22 5000000 foy the restora-
tion of Greviown harbor, nnd was In all 8065 700 (W1,

Associnted with Commander Lall in this sarvev wos M7 AL G,
Menomal, nooavil eibgineer of the navy, who has sivee become
fnmons gs the ehief engtoeor of the Maritinee Canal Compuny,
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completely povolutionized. On the west i

¢ Lie sdapled thi
Chids ronte—by way of Los Lajas—the Rio Grande to Le di-
verted [fom 1ts course and torned prEtwnrd into Linke Niconrmoeun
Pl =uiirmt level of Lak “!-"'-F:I_:"I' wasE To b jaaimtnomedd at

L1 feet by o dam across the SandJduan at Ochoo, three miles ho

Lo Bl o bl oof BRfo San Unirlas, w

1ere Hia 'lIIiIIl:_r LI WIE R

eave the river and follow nearly a straight line to Grevtown

the summit level being madntained antil the east divide bad
been passed, and the descent to the Carlbbean mpde by threg
lowks wilh s sty Tife ol 400 et I'his neressitated the ron:
atbriekion of & series ol high embankments betwoen Oolion pndd
the east divide, o distppes of 124 miles.  About hall of this dis

Lintioe coissts ol steaps elay Lbls, wlhnelywere L Be conneclod i

thy emibinnkments, 67 {0 all, mpoinge frogn 6 I00 fet Tone o ow -

Il'l'-l|'|. -Il-l RN B ||||.|'|_.r| '.||| st li .E.:l' AR Y] Ladd  iviTeer |_|:|'r.'
ke fodage aned to bave o inaxtmom dopth of G424 feet. This
P el WS LIEe oaliee ruidindslawd '.'.:'|| GOl T iiil :-i._l[|...|:_- 1 lll.

Maritime Canal Company.  Two short basiogswere mldded Tiv



NICARAGEA AND THE ISTHMIAN BOUTES il

thaesconsbraetion of danes on Lhe Deseado atid the Hio Omnde np
t the supndd level, AL these plans were elnbormted in grent
detatl, and the totnl cost was esthivated at 865,054, 176,

Do 1845 Copgreesa provided fur n board of sn@nenrs o pseer-
thin the fasibility, permanence, and cost af the conad, dand gp-
proprintel the sum of EHL000 for e poepese. Col. WiTHub
Lamillow, of the provy, Civil Eogineer 3T, Badivott, of the nwey,
and Mre Xed Nolle were appointed by Prasident Cleveland to
comstitute 1t Considering the time amd fands at theie disposal,
this boar] made a very thorongh sxamioation of the route, the
ﬂll.'l.m atiel ﬂu‘- l“-lt'illll.'l.llfl-, atl of "|T||'i'l:"|| W E-rrﬂ,"l:l.' |H_—-1_'1.'|ﬁ:-|3||. '::|||4'|
eritleiseil.  Thes reportisl thiut while the eanal was uidonttedly
feisibile, the mformation eollected] was entirel ¢ bnndeunte for 2
iz an which to make finsl esthiontes of cost or even to deters
e the procticability of eortain pecuiine featores lnvalvial in
the corapany's plan. They recommended, thetoelore, thiut an
approjriation of 330000 he' mnde for frther Survevs aned bn-
vestigadionn A provisional estimnte siade the cost jost abot
donble that estimatad by the company,  Socordingly, a con-
mission was appointsd hy President MeRinley, eonsisting of
Rear Adinimd ). G:Walkor, Col, 1% C. Hains, and Lewis M. Haugn,
for the further survey and examination of the coonl route,

The paints of wenkness in the campany s data were nimarons
ad som of them derious,  The borings onsome parts of 1he
Pine were mumder, sl in many osses the results had Loen con-
fised poud the cores tnken Do been Jost,  Thie Ochion dam wis
to b conistrnoted of larga rooks loosely dampod into the strea
and left to find their own fouiddation. This stvle of dum in-
volvod the use of rovks of very lorge sige nond of hosd aod pore-
mianent =tructure. The mtenton was o obtoin this wateriol
fromn the deep ent throvush the cast divide,  Tuvestization, hows
ever, arolsed serioua donbt as to the existence of a sufficiens
quantity of hard, permanent mock in the divide for this poepose.
No stisfactory information existed as to the funndations for the
Ochiat dam wned the San Praneiseo ambankments,  The lirgo
armonetid of moterial to b desdged inthe San Juan viver had not
been investipated at all.  Bat lwle was known reparding the
fonmdntions of the propesed dam at Lo Flor ood the material to
bes elredmad al Trito.

The greatest lnck of informiation, however, was with roferénce
ta the hvdrography. Though it was proposed to deal with the
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Aomis of the San Joon, San Carloz, San Franeisea, aml othar
stepams, o attampt bl ever bovo e fo messore their tood
discharge oveven to make an approximate estimate on this point,
It was desizne] to hioll the Inke at an elevation af 110 fiet
abinve su-level, any rise aliove that mark beiong itiurions to prop-
arty and any Wil below redocing the navigiile depth of the
eanil thronghout the sominit level ; vol no sitemapt whatever
bl Bewny minde to detetiiine the g imnig or midniniim ol
or the rate of outflow o evaporation from the lake,  Ther was
nlsu somie dizerepaney in the levels ad Do distances o San Juin
river and Loke Nienrmgsin.

The Walker commission directel its efforts to supplying these
deficiencies and to the nvestization of alternate routes with ref-
ereiion th cotipirative pertannence, utility, and eost, anld also
to checking the results of survevs aleculy made,  Sulficient fn-
formmstion has= been oblained tofis plins and guantitics within
parrow [imits, su thint dizsaersemenls ns Lo cost relate alinost #n-
tirely to the relntive efficiency of Inbor o worm, wel cimate
ad oot piemd with tempernte regons, whote we have tmors dati.

The hyvdrographie investigntiong eladod the msasdremnent
of all the pringipal strenmevnoountenad by the possibis ennnl
routes, the rainfall nll nlong the line, the evaporstion from Faike
N ienrmenn, and the sediment carriod by the San Carlos nied Sern-
pigud mvers with ritferenioe to its mlluence on the maintenanee
of the canall  The twelve camps which were estubifizshsl nieas-
ured (wenty streims and touk the other observations requirsl

Oy the San Juan one stathon wis matntained ot Ol wlore
it b prropaosed Lo build the big dam,. Another, just above Salin.
Jos, wis malntained as being the highest pointon the river where
i dam might e ballt and as giving essentially the outflow from
tho lnke, there boing oo important fribateries batweon this point
anid the lake. During the Intter part of the dry seqson n tour
around the margin of Loke Niearngua was made to determine
the inflow Jduring the dey senson, and, thongh the preceding
rainy season had been the wettest on rocord, the inflow was
found to be practically negheible,  Observations show that the
average evaporation Jere in the dry season i3 about two-tenths
ol an ineh per dav,  The length of the dry season aond the e
of evaporation tadicnte that in ordivaey vears the surface of the
lake would dealine abowt two feet during the dry season, und
this will, of course, decrease tho navignble dopth of the canal by
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thtt antonut throwgehout the summit level.  Heoes to mnintain
doclepth of 200 feet it will be necsssary to secuare and hald o depth
of 9 feel ot the beginuning of every dry season. There are very
strong (dications, howovoer, that whaole venvs sofratindes Gocir
in which the evaporntion exeveds the miafull by two fest. =0
that amount shoald be stored aguinse the exesptionally dry
vears, ard nodepth of $4 ot gecured nl the apening of onch dry
oo foesecurs nopermanent depth of O,

Only two streams carried any conglderable quantity of water
iwito the lake last April,  These were Hin Frio, which empties
at Fort San Carlos, aned Rioo apote, conming inoat the extreme
south end. A fow spriongs and brooks aleo tlow the vear round,
bt anost aof the prilimtaries are, during the dey peason, stagnant
estun s, frope 1000 25 feet desp, Agquatie vegetafion grows
grenl profizsion in these streamz, choking the channel, anless o
paEEage for novigation is lkept opon by cances. This vegotdtion
1= not rooted te the doil, but Hoants fresly and shows no disposi-
tion o How out townrd the Inke. The water 15 dork-eolored,
fouly nod stagmant,  When the rainy season sets in in earnest,
however, these wide, deop channels wre filled with n rushing
earrent 20 swilt that itis very difficult to paddle a eanoe against
i The foatime vegetntion is eirried ont ingreat quuntities,
forming tloating islands several handead feet across,  As thae
errrent of the stream often extends far onl Into the lnke, the
floating vegetatlon forma o lnrre erescant nrownd the mouth, wd
i sorne onses constitules quite an annovanece to navigation.
mamie of these [slimwls fod thelr way to Fort San Carlos, s
pos down the San Juan river.  The inflow to the lake is some-
times s grend ps d000 cubie fest per seoond, and to prevent
injurions submergence of adjoining property it is necessary to
provide aspillway of large capacity, and to control the discharge
#0as to wiste the surplus and  vet to store the large amount of
wilter netessary to provide for the svaporstion from this im-
mense lake surface,

As illustrating the probilems solved by thigsurvey, the axtreme
flood discharge of Rio San Junn at Ochon was estimnted by the
compny abl 3,000 cubie feet per secoml. A dischargeof about
105,000 cubie feet por €econd has Doen alrendy observed, and o
study of the Aoodplainin eonmection with the observations at
the same point shows that the maximum discharge cannot ba
less thon 200U cubie fest per second, or mmore than three times
the estimated maximum. The San Carlos and Serapiqui nvers

1
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have been shown to carey such guantities of sediment, samd, nid
youll plang for eanalizing the river boelow

gruvel that practicul
the month of Bio San Carlos are prohibited. The section of
the river betwesn San Unrlos anid =abalos, which regoires such
a lurge amount of dredging, has been shown by the boripgs to
contiain o salid rock, and these resiilts hoave been oonfirmead
myat signally by Dr Haves' developiient of the geological his-
tory of this river, A lne aof precise levels has been ran from
Licle wakor on eneh #ide o the lale, thas seftiling wll uneeriain
ties of elevation, A vareful survey wos also rnde of Luke Nlen-
ragi, loeating the shoreline nnd fixing it= depth at all points,

The poule Lhint tiow seatns Lo e tho .:.'I'-"l TR '_'l‘!lll:l'-L| !-li_llli_lﬁl:
Lo the one selected by Comitnnndor Lauall e 18755,

It 1= now definitely settled, ne stated by the commission, thnt

the Nicarapun oanal isa practicable proposition, all the serious

dithealties beinz either eltminated or 8 method of solation

F-"ilit--l ont, The ALD T with n I{v}-lh of al) feet ar maore through:
ait, with looks lnrpe #nough to recoive the larpest war vossels
afloat, #ife harbors at each end, amd all eonstruckions of the
sfedl and most permanent eharneter, will probnbly be abuot
8125000 00K, Whether or not 1t will be worth that amount to

the American people is another qoestion.
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THE WELLMAN POLAR EXPEDITION

With thie news that areaneements hnve bden minde for the re-
tarit of Mr Wellman and his party, speculations arise as to the
probobility uf his haviye reachod o point furthor north than has
been vet ottaanemd.  Up to the et word recerved all his plans
hiul been earried out, and unless the snexpected has happenesd,
thitre i peason to believe that summess will be his reward.  The
gtisty of the eguipping and starting of the expedition has heen
Lol I:m:lr* Mre Wallman ¢ I.',hu!!rrr‘!j ;'Iﬁ!,yrl:;u-r_, Falo, 1800 —tald mod-
estly nnd abwolutely fres from the sxpmreration that such enthu-
monstns lis might well prompt. It was my good fortune to jssest
in the final peepdrations for the trip, ol ffom an experience of
teavel anderall sortg of conditions L could form an opinion as to
how well he wias prepared 1o meet any conceivablo emergoney,
He Lind profited by the trials of all who had zone before, amd
bl alevised o number of expedients that gave promise of mak-
g lis tosk castor. Linless the probilem contiins anbeard-of
fiwtiors, | feel sore that he will rench the altimate north,

He wpiled unusually enrly from Tromsh, intending to ke
avantage of any breaking upoof the iee; bot anfortanately the
prevailing winds banled the lee up-instond of driving it southe
ward so lie was compelled to put back to. Norway for eoal and
then make o seeomil attempt.  Thiz tinie he pushed through to
Frong Josel Land, wod estabilizhed his fivst compoon Hall sslood,
The plomwas tosend northward o reconnaissancs party to loeate
n fuvornbie site for winter hendguarters, pod gpond the remain-
ing days of summmer huoting, to lay in sapplies for the men and
doge.  The rest of the pary would follow by slower murches,
andd brbing up the heavier saipment lor the winker and for the
flving column that would start us anely ns possilile this spring,

The strongest fenture of Mre Wellinan's plan i3 the way in
which tli= advanes @8 to be mde,  For this he secured devices
thet give the iminimum of waste in moetive gower and minterinl,
He has sought to avoid the discourneing reteiveling of the routs
iy tulking plenty of dops and having light londs.  One of the
biest proods of the wisdom with which every detail hias been inoked
after was the readiness of exporienced mon to accompany him,
OF the five Norwezians in the party three have repeatadly en.

- T}



otk WORE OF THE COAST AND GEODETIC STRYEY

darsd all the vicissitades of Aretic work,  AMer having nediztal
in Lhe final prepacations and seeon ech Siveid apon which their
lives oy depend, they suilnekisd as though the gonl wers ploanly
Iy =ight.

The past winter wis to be spent in such fode huts of stow dnd
wilms skinoas they could orvet. Whon the westher permitlsd
they would tesin the doos and practiss oo thetr skis,so that when
the fioml sturt wos mode po time woald be lost in breaking-in
their forees, It was the intention to start from: this wintor comp
ms soonn as Lhe twilight wias bright soough Tor them to see, and
move northwaed to the Pale, returning in seasion to reach Fraoz
Jigoel Land by the tirne the reliel ship amived there.  They have
suthigient supplies for another winter, and Ao eass there gliould
be fnilure this year in any port of the soliemme they will retanin
until next sumimer.  Every one ig asking, " Will they soeees] 27
They will if they resched n high Intitade: Tast @l ;) if sickness
did not weiken their forees during the long winter night; ir the
unprepared-for wis not mat, But each o mnst be writton lnrges

J. Howaun oy,

THE COAST AND GEOQDETIC SURVEY : ITS PRESENT
WORK

The wide seope smbraced in the operntions of the Coast aod
Guodetic Survey demnnds correspondingly wide limits in the
charmcter of the work aod in the geographical distribution of its
netivity,  [Marties are now eéngaped on the Atlaotie, Pooifie, and
Alnsknn ecopsts, and in Puerto Rico. The coming season will
witness great additions to onr very incomplete knowledge of the
moutli of the Yokonand of itsuppronchies The soltharn shwe
of Puerto Hico, contrary to the general beliel, contanins one or
oy good hartbors, and the hyvdrography necessnry to devalop
their commercinl eapabilities is now being rpldly exesuted,
The gtent are mensarament on the 93th meridian i beiog pushed
vigorousiy, Thiz work 15 the worthy connterpart of the trags-
continental aro on thedh parallel, and will eventaally become
the backbone of the Missimsippi Valley trinngulation. The
present vear marks o nofabde ora o Cosst and Geodetie Survey
work bearing on the Beure of the enrth, inpsmuch as 00 will wit-
neas the publiention of the definitive results of one of these nres
and the comprehensive prosecution of work on the other. This
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season T4 the first in which several classes of work are carried on
simultaneously and svstematically on the U8th mendisn.

A Unnst Pilot poity has beon organieed for the parposs of
keoping the present publication ap to date by adiditions and cor-
rections.  The informutionsought will be in the following lines :

. Genernl deseription «of the eoast e
L. Detgiled divections for avoiding daagers nod obstmetions.
LLL. Geperal sailing directions.
IV, tieogemphilon] positions of lehthouses and bearons.
V. Progtical information in regiend to fne signals, thiles; vanations of Lhe
commjrhes, ol
VI Views of the vonst gl princtpal liarbors.

Additional work bias hoen planned by the Coast nnd Geodetie
Burvey, g the parties ave neither boen nssigoed nor selected,
A Tine of precise levels s proposed from the Grest Lnkes south-
ward, erossing and ohecking our work on the 3tth parnllel, and
continiing: to Tennessee, there tauchitg the Tines from the sea-
boaed by the Geologieal Survey, thence onwarrnld to the work of
the U, 2 Engineers in Misstssippi, and fiomlly connecting with
our own levels brovght north from the Gulf.  Soch o line would
furm noeonmecting link botwiesn the delerminations of the three

grint govertment organizatlons
E. I} "urstox,

EAPLORATIONS IN ALASKA

Puring the past winter the memboes of thie exploring parties
thint vistted Alnska Inst veoar hivvo earelully cwnvissed grographie
knowledze of that country with specinl reference to determining
i what loealitios exploration might he most advantageously
cartied on this summer,  The lange unex ploced atea 1y ing south
ol the Yulkon and west of the  Alaskan mouatatn ranege, about
the hendwaters of the Kaskolwim and including the towering
pemiks ol Mt MoRKinley swnd ite noipghbiese, 15 o distrivt of special
interest townrd which futare explortion may  probably be
directed, Dk enrslul study has shown that, becavse of ils inac-
cossibility exvept Dy river. oo adeguate returnzg coald be ex-
piscted from e ex pedition to that regnon this year. The expe-
rignce of inst season, when tho exploring perty coulil advanes
aznins=t the current of the stresn but fromn one T thiree miles o
dav, and hence consumed all the time i getting there, hns
proved that the streams wnst be aseanded while they are still
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frogen ; but to do this the expadition would have to leave Wash-
inglon, D, ., in Februnry,

Another distriet carefally considersd 0 the preparation of
plans i3 the general region of northwestern Aluska tributiry to
Roteebue soumd. It well known that many predpectors hinve
putiebrnted into the interior from the enstern shore of Bering sea,
maul that geologie Investigation would probably reveal the wist-
ern extension of the Alaskan pold belt. But all nfommation
available as o modes of travel ond native rontes prove to e of
s vigrnen charpoter s to render it advisable 1o obwin more e
inite information through exploration this snmmer hefore plan-
ning for the developmont of that region,

St other plans were proposed anid considered, ot the final
selection determined that two parties shonld be sent oul by the
U. & Geological Survey, ane fato the region north of the St Bl
racge, and to procesd westwand betweso the Tanana und Yolkon
rivers; the other to the headwaters of the Kovukuk river,
within the Aretic cirele.  The objeat of bhoth of these expoditions
15 the exploration of little known arews for the purpose of adiding
to geographie knowledge, but ther differ 10 thoe soope of the
work propuosed, ns our present knowledge of the two districs s
very uneqiial. |

The first mentioned party under Mr W, T, Peters, topuym-
phir, avcompanied by Mr Alfred H. Brooks, geologiat, pro-
viiled with a pack-truin of horses, will orows Chilkoot pass wnd
pursie the Dnlton trail for some distaoee. At a convenient
point they will diverge to the west along the northiern Banks of
the St Kliis ratige. 1638 expeectied that in their westwarnl route
thoy will determine the northern limits of aneient sl modern
glciation from the roge ; thoat thoy will aseertain the position
of the headwaters of the White and Tansnn and Copiper rivers and
brng out o farly necarnte recognizance map of this uaknown
recion. Onstriking the Jdivide betwosn the Taopnn and White
rivers, at the polnl where these sanio explorers lnst year crossed
from one W the other, they will proceed northwestward into a
compartively well-kuown aren, Iving hetween the Tanina aml
Yakon, In this losalite gold-beariue rocks are axtensively de-
velopial nied hoave been pepeendly prospected.  Maps of the
area ore, however, Incking, and it & the purposs ol this ex-
pedition to prepmre ns thorough o oo ns the Tiits o the sene
son will permit.  Throoghouot the route earefual gaologio as well
as topographie observations will bo made, and it is expocted
that our knowledge of Aluskan geology will begreat]y extended.
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Fhesecoml party, in chargeof Mr F. €. Schrador, geologist, nnd
Mr T, (i, Gendine, topographier, will proceed by the now well
eelihlishal route down the Yukon to Fort Yukon, or sume paink
I that vieinity whenee 8 convenient route northward ean he
found. Theequipment will bethe same as that uged lnst summer,
consisting of cindoes and ontfit that ean be essily pneked and eur-
riml,  Hevond thisstarting point the routeis left to the diseretion
of thechiel of the party, hut his genernl instructions sreto pen-
etrate the basin of the upper Kovokuk as far ne possible.  The
main purpose of this expedition 5 necessarily geogmphie, bt
geologie information will be gathorod so faroas practicable. Tt
s expected that valuable information will be gathored to deter-
mine future plans for the explortion of the recion betwsen
Bering =es and Arctic ocenn,  This party will continue its work
until furesd to retreat before the advent of winter, and will then
flont down on the swilt current of the Koyukuk river. Neither
party will winter in Alaska, Although the advantages of such
aoeourse hivve been recogridzed, earefil eonsideration shows that
1t 18 nol expedient with present kaowledge and avallable means.

METEOROLOGY IN THE PHILIPPINES

In view of o publie presentation and eriticlsm, through the
mediom of o perinted cirenlarissaed by the director of the Munila
Centrnl otservatory, of action taken by the United States BOv=
ermment in !'l'l.].‘III'E'IZ]J].iI!.H all il*h*p._r_nl.phjq: T.}'I1|i]q1-r:|n wartings miule
biv the Maniln obscevatory for points ontside of the Philippines,
it “enims proper to [rresent for the information of all persons i
imteredts converived o statemont of the fets ind efrenmstances
whials Ted up b the actinn taken by the United States authorities.

[ eomunleation doated November 5, 1805, De W, Doberek,
Director of the Hongleonge olservatory, inforned the Chief of the
Uinited Sentes Weathor Buarean that the Manily -}‘l_uynrruhur:; wilE
continunl by eomrinnienting sensitional 1.!:}111.:][“1 warnings to the
nowspnpers in Honglkong, nnd that as this action wias against
mternutionn] rezalntions laid down for the paidooes of meteoro.
logienl antharities, which prohibit un suthority in one coontey
ton issyn storin warnings for another countey, he desired and e
omende] that the Ameriean government of the Philippines
FLL i shage Lo I!.|ili'+ir!.'r."_*__{nllll'il_'l-'. whieh interibred s aamterinlly with
the work of the Hougkong ahssrvalory,
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Acting upon the reeommendabion made by Dy Dobercl, and
approved by the Cloel of the United States Weather Bureau, the
Bevretary of Agriculture requested the Seeretary of War Lo pro-
vide for discontinuing telugruphio typhoon warnings from the
Manila obrervatory to points outside of the Philippine islinds.
The poagition tnken hy the United States nuthoritics was that the
Muanila obgervatory was improperly interfering with the British
oleervatory by sending wamings into the territory covered by
the obaervatory at Hongkong, and that warnings of this charnoter
ehould not besent exeept upon the request of the British govern-
ment. They held that s Thrector of the Hritish meteorslogioal
olservatiury, having supervinon over meteorologicn] matters for
the Hritizh governinent in China, Dr Doberek would ot be
justified in sending wenther forecasts to Manila, and that such
wetion one s padt would, with ' propriety, be resented by the
ifficinls of the Manila observatory.  In this position they wers
strengthensd by the relations which hiave for many yeurs exiated
between The prominent metesrolosienl services of the world,
The United Stetes nnd Coanndinn mweteorologieal services never
presume to issue forecasts or storm warnings for any part of the
territory unider the sovereignty of the other, notwithstanding
that they have in their poasession daily meteorological observi-
tons from observatories both o the United States and Cannda.

The British povernment has o ohiel obsarvatory at Hongkong
and posssa=es o chuin of meteorologlen] obsarvatories extending
1500 roibes northesstward and 300 to 1LODOD i ]es sontlvward, and
in wehditton recelves reports from Bolinae, on the sland of Luzon.
In fiset, the director at Honghong possesses o systom of obseryvas
tions which is necessary to the Eane of forecasts that are worthy
the gerions attention of mariners.  The halat of the Manila ob-
sarvatory of issuing storm warnings for Hougkong and the China
const was not only contrary to interinlionnl nsaee, bot was 1ot
Justified by the pogsession of superor facilities for making the
forecasts,  The relative neeuraoy or value of the wirnings issued
v the Hongkong and Manila observatories and the comparn-
tive soientific attainments of the directors of these oliservatories
haad, under the conditions pressutod, vo bearing apon the sub-
jeol. D Doberck has by venrs of well-directed work amd study
established nn excollent serviceand gaimed an envinble stimdinz
i< o meteorologi=t, and i85 vnquestionsbly entitled 1o the oon-
stderption and courtesy which wsage hoas necorded o direotors
of meteoralogieal services,
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The Peary Arctie Olub, under whose patronage Civil Enginesy Penry,
7 & N, s ow engmaged bnoan expedition to the Sorth Pole, will dispatch
Lhe steamship vano abount the middie of Jukby oo the second of o serics
of wnmund meinforceuwents proposed by Mr Peary in los origined plan of
action.  The e, i 427-10n stopm harkentine-rigeed saler, lmilt in
Grecnock i 1STL and thovoughly rebolly, reéngined, aml reclpssed in
Pandee in 1501, was engrped by the Canadinn government during 1507
in the explomiion of the water route for cotmmorcinl purposes Letween
Hodson lmy and Liverpool, Zhe i n fast, stanch, ood eonmodions
ve=sel, and the et which has yat been employed in the northern work.

The Hans i o e commanded by Capt. Snnnel W, Bartlett, of Brigus,
S ewfomndland, sod will be mgooed by a seloet orew of Newfoandbanilers,
fmiline with the conditions prevailing in hich ntitudes.  Captain Barthett
= n hegther af Capt. Jobin Hartlett, of the Wosdward, podd of the lige
Capt, Hurry Bartlett, of the Fufoon, who were eongaged in Pesey expedi-
thoms,  Fhe formes hss nol tebarned from tlhie ex pesdition of st ausnier,
il tho lstter wos Jost with bi= ship nod ndl on boded while retuening
from Philadelphis to St Joboe o the full of 184, The Mapa will earry
 meientifie purty lesicded by Prof, Willlam Libbey, of Princeton DPotver-
gity, for hinlogienl and oceknographic work, snd o hinnting party of four,
ledd by Mr Higsell W Porter, of Boston,  Robert Stein, of the 1. 5 Gan-
loggicn] Snrvey, of Washington, with two eoumguiions, will wles wil on the
Dy 1o be landed, if practicable, on Eilesnere lund, wivre he oxpocts
to remain for cue or two vears, Prol William Libbey, with a complets
deep-sen dredging equipment, Tntemds to work at the sathern entmoce
of Srith sonnd, determining the oonrse wnd dircetion of thesonthwerd
eurrents, while the Porter party will be taken to the desr amd witlrus
babiitats on the Greenland sfide of o strmits

The Divwe will takis one venr's sipplies for the W indwored parety, which
Puag ot retaroed, god for her ows party, so that in cose of oy anfore-
swtt accident thers will bo no danger of lack of food.  She will also oarry
mnil and smell peeknges from Norway for Sverdrap, in the From, who
b= nob been bhearl frian sinde s departure feom Tpernnvik, Juls 30,
1805, The itineeary’ oF e Ihona & that planndd by Mr Penry bifore
leaving for the north last suminper.  The bope of meeting Penry or his
represaniatives gl of ehtamming nfovmad lan doneernineg e winlor ox-
porienices of the Windered and P partivs will make thevoyage of this
st onie of mone than popalar sclentifle interest

v i» meported thuat o n depuiation of the Royal Gedgmplileal So-
ciety which wmited opon Tim w few days sinee, Right Hoo, Arthor 1,
Balfour, First Lord of the Treasury, promdssd that the government would
render pubktantiol fid in furthering the work of an Antarctic expedition.

Gt
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A Theoverandd  Ihvge o the Aretic, By Frederick G. Jackson, Knlght, ete,
With Preface by Admiral Sir F.o Leopold M'Chintock. 8o, pp.
fexxiii = 1-040, with miany illestrutlons, olsding Bve orgiond
nups,  New York and Loodon:  Havper & Brothers 1890, &L

* Thie 3s an anvarnizhed tale of o thossand consecutive diuyve spont 1o
thir Arvtic, priotisd almost wond for word as it wos written . . . i
our hot, or tent, when on sledging ond boating journevs in Foune Joeef
land. Tt 38 a shinple, triue acoount anid statemont of fhets nidkdent to
anr [ wnd work therp—plain facts, penned by a plain nan soch is
the deprecatory ote modestly proflted by one of the foreast explorers
of Lhe duendw (o the pallishe] revond of hi=swork, Frederick 4.
dackein, n Heiton of chameteristic physigun wnd intelligence, s one of
thie legrion burvd by the zads Dvtous of the northern Pole | ot the spoee $ime
he s one of that diviglon of Lhe legion whose dreams are sane snd whoee
strivings nre ssible.  On stndyving the conditions it seened 10 bim prob-
obile that Frane Josel Tand (dseoversd and mamed by Woypreehit and
Puyor in 1575) might affont an overland route 10 the Pole: and, after miwh
unsacemsfil senroh for means, be at o effocted o conjanetion with Mr
Alfred . Harmsworth, who equipped an e pedition for geogrphic work
A th litthe-kown il Fortunately the patron was not more ezled
by the purely polar glentms than bis explorer; it wis liis chiof Josire
that Jackson amid his eonmpamions shoahd “pidid 20 our knowledes of the
gevgrrn by amd the fauna snd o of Frane Josel Land and the area
Iving inwedintely worth of it™ (p. 570 Thos it wis on o praction] baste
that the Wonlwmed, with the Jackson party on Yoard, weighad anchaor
wn Jaly 12 18104, A sdlitherly pdnt on Frang Josel Lol was
raelusd withoot grent delny, nod o Inding was effevied @ Bot belfom the
tranefer of wwwis was completsd the vessel was canght i the loe, ol ee
andied wntil the bresk-np of FBUS when she retarmed o Englial, leay-
inge Jackeon ail lie six companlong on one of the waot desolatn spots
ever Wmehel by explorers, Nearly o vonr later the solitnde wae broken
Ioy thint most nuvevelons wecldont of Arctle exploration, the meeting with
~San=m and Johansm, who remnsined o mooil befure smbarking on the
Witkdsvted an hite retimm trip of® Leiit, while the Hritish pariy renanined
anotler yenr, to be broageht oot by the same vissel b thy simtier of
1 BT, Prorvng tlie thores yetr= of their arctio sojour Joelson nosd
Wip experts werk sehlom idld,  Laghe speitg of 1308 lorzslodge joumey
wiks liinde northiwirld, resilting o the disaivery thet the sapposed eon-
tomgous Jwml 10 bot an archipetago,  Later in e ssmon n perilons, not
to miy Bwidllaiedy, seos teipe was oisde G o il Psemworthiy w hisle-boat,
which resulted fna map of e douthiern comst and the lemilon of the
southwestornmest point of Frane Josel Leod,.  Auother siodge jonrney

==
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northeastwed, with forther surveyve, foflowed in the speing of 1500 ; Tt
by far bl thost sotowarthy sled e trifr wia that of the spomg of 18AT,
when Juckson, with ane companion | Albert B, Armitnge], trnversed the
entiry [ntitade of the more vontinuons portion of the archipelaem, skirted
ite nurtliern edast, appironched s western bindlinds, and neureeyed the
sottherm shore.  The sledeing trips were unlque in Aretic exploration ln
that horses | Rossian ponies) wore need, ap to the middieof the long trip of
1287, when the et of the crigingl foor dneenmbed on the great glicier
covering the western portion of the wasteenmont island.  The expierieme
seirs fo establinh the explorer’s opinion that the uso of properly selocted
horsers Tn essenitind ti the best esilts in polve work: ceetabndy Jackson's
Wgewt Lhipe wire mipde possible only by this form of motive power, and
it s evident that i a frosh sipply of snitabls ponies Ll been bronglit
i by the Wondieed o 18960, i Hey of the ntterly useliss refnshoer, the
work of the expodition might Liave besn materinfly fcilitatod and ens
haneisd in extent.  Troe, aospeciad stemin of horsethesh s requined ; do-
cility to the degree of taking kindly to snow-slioes oF assistatios over foes
cracks and erevasss, haediness engush (o permit suevival of snow-bulen
pnles down b besnpepsitures of —50F, aml omnivoronsnes=s extending
nt denst to dog bigewit and bread, and even to benr meat nod beotn, aen
atueiig the requisites; vet all these requisites are met by the HEussinn
punles, us Jackson's exporienes demonstratea. In. Ehiee by
of the lesder the natumdids ot the home station, snd at all other
timigs pxeept in the desd night of polar darkness, the whole party
were oovuplod with studies and colloctions of the Soans and menger
Horn, the fissils amd rocks, and the other mutaral features of the re-
ghon g while the leder and dthers male maps, mimberless photo-
grapling and swdmienble moteorologle eeoeda.  The mode of life was
largely conventional—for Aretic regions; bot the Jeuler wns o sports-
it pesasassl of strong eonvietions eoncerning modes of nmintaining
health, wnd kept the lardor sapplied by shooting benrs, walroses, nod
(during the short sumimer s looos and other fow] nesting in the eliffe.  Tha
itiuerary nbonnds in episslis, often upprosching th tragle, and §s of nn-
winrpassied interest thronghort.  The wonotony of the boat trip in 1565
wivw rolicvond by o throe daye’ mde, by whieh the party in their shaky ernft
wore blown oot to s, aoil so haedly and eonstantly beset thit thes wine
unnble even to reach the food on board or to protect themsélves from
frost. ldte, and were Goslly blown beek to land by mer chanes of wind
nmd wenther | the sledyed crosded foe-crpcks and soft sholpe at sl
crevasses o1 Thi glociens over fmil snow-1eidees, and dogs snil ponies were
sgndn il again hanlsd out of jeospandy by thelr necks: in one case o
piedgs Jomd of fd for a eonsidemble Leipe was Jost tlirowgh potten dos, il
the returm trip was n eolid and hungry vnes  The interviews with feardces
arnd hungry benee in the polar dark webe often thirllllng—s when one
aves-curioie bear podk twvan by thinse Inehes of eitle butrel amd o haod above
the wrist In Lis mouth before voting the contest admw.  Throughout,
the explorer revenls Bloself the typleal Englislonan (v déharseder, iy
everyiday cestom, in mode of speeeh, and En habit of thanght = Le i@ mon-
irch aver s smindl dotimtn, mling his Feonnry with vl of 1ron, yel
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always chnrging Linsell with their sfety wnd comfort; he concentrates
tn hiig own poemson o energy wnd ambigon and pearly all the indiviiloality
of the party, and wovitably dwarfe, in some mmsare, the ahilitiea of the
others; he alone, pr nearly 50, responds o the signal ** Beae " sounded by
diog or man, and feauds the vivn on all oeensions; snd when ponies gl dogs
are broken down, it 8 he who takes the barpess as leader of e tesm.
Thtoaghont it all e ghories in lds ** tnbo; ™ sven when bat ool of water
ean be puinfully obtiined by snow-mielting, and when the Dlizeand howis
far below pero, hie creepe ont en haommock or glacier o glont over u
Apotyge bath to the waist!  And bils plidlassphy §s as clideneteristio se his
lamgeage when, on sammarizing the sty boat trip, b saye, " We have
larl an excesdingly nenr sk for i, and it was very nearly tata on
many oocasions " (p. 2000, Thoueh monwrel of ks domsln, be is fwnys
Betton and mindfil of Britain’s CGuesn | amd one of bis moinapring: is the
dlemire to wxteml Her Matosty's dominkog even anto the fitile shadow of
the poles, nmil hie mjoies o the opportaoity (o ropleoe thie honetasry
portion of ** Frnz Josef Lamd™ by o feestrebebinge ¥ Qoeen Victoria
sien. The geiwmiphile reinlts of Jackson's work are noiably
villunble: be surveved o large part of the little-fnown Frane Josef
Lavnd, showing it 10 be an inconsideruble archivpelnge rather than s great
] i oxlenmiding o the Pide: he ahoars ** Gillls Land "™t be o -ex-
Istemt ; wod be gives an owdmirable record of the natarsl histosy sod me-
tenrology of & Lkt known portion of theglobe.  The ** Lol * consists of
w congeries of busaltle mesas rising o few hondnd feel dbove sen, with
the intervening valleys salooergad §onod nowely all (be sarfies s man (lod
with peerpetunl sivow, fortnlng extensve névd-felds and glaciers whepee
Berpe e constontly fod to the pirroiind ing ocedn, A ppocrentdy the region
one of peeulindy unatable clinmie; gales keep water pnd ice astir, =
thoet thied 'etffet of souimer = lastesed lesprite thie frremaladty of tho zea-
wotia, and thin doubtlés acecunts for the incomplete glooial covering nd
honee for the conssderalilo famm, espeoinlly of Dear and wal rus and seal—
whibch was, hiwever, greatly pedored by Jackson's hunting. Tl
btk of the book i weH (st eted itinerary @ bat 140 yinges are devotil
o nppendices on the natural history of the region, nnd thees is an impor-
tant clisgter on sewrvy, contiiniig the resalts not only of Arctie e
erce, bub of pxperitents on monkeys in England.  Thes pabiishors haye
done their work admimbily ; =0 that, an tlie whole, the ook 38 one of
Ll st Pestrucetive ponl attrmetlve products of A setie work this fur bsstied.,
W J M,

Siorvline Topographky. By F. I Gulllver, (Proceedings of the Amerivan
Aoy of Arts nnd =ciences, Vol sxxiv, Noo & Jonuary, 1500
Py LHI-208,

Awonn able represrntative of U sehool of modeen googrmphers feteriad
especinlly By the U B Geologien! Sorevey anid Flivevand Universitve, Dy
Gullivir b alremdy Savodabady kuown {omned this Vel monugraphe will add
tmnterinlty (o hiks prostige aod 1o the betwefloinl ntioenee of iz schiool.
Throughout he vaploye and wpplies thegenetic method, dealing with the
sliore fadmres ab prodoets of noeopnlzem] agoney  dvnnmle agenvies are
Indesd ooneeived to b crmfitionsd by statie Gictors of volume, st i,
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hirdhness, etes, while the descriptive feems gonnite forme=: vettho olasaifi
cutiv b Ly oo w il Fatest [lesses off ety psebienie, fn thint it s pitirmarily
perdiey, only secotdarly stroctnrml.  Procssding on Lhis basis, Uhie nathor
Hl-l!"l‘lil-“;r ardopts ma his thests the postobate thet ** the forps af iy ivm=til
bilt moy bo grouped Lo the appropeiate sties of 3 vele ™ | e 1R —
b £y Do prmssi= il froon tho dynmnido o theer sespuontial.  The foatiores
dhisenssed v mdisquintely Tlustetnd, chilofly, by mape. W JoM.
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Trud oxpiirts af bl Froein bhas Jiirt= of Bowt)y A frice nt i T R T o
ke b E2,000 00 epely werk,

Chx moconnt of He withebrawnd Do Che gavirrmmgnt of D mimntii) slbmidy
the Jomalen Weinthor Servioe has Heen dbmintinmed

e Brdget Cammittee oF tha Redchstag hae voted the first installmuent
of 47,0000 for the Germinn Anturdtle oxpemiithon of L6

I% the Montfdy Weatiee Review for Murch® an aethelo by the sditar, Prof
Clavoland Abhe, satliming the listory of metoorolory in Hossin

A sncrwr fadependent (dune 5) contuinsa history of * The Alaskan Boun-
dary,”™ by Mueeus Baker, seeretney of the U8, Boand on Geogmphie Names,

Fom thee fiest tione in the hlstory of the Weather Boresy, foreessts for
forty-eight houre in ndvance, for all statos exst of e Bocky moantains,
werw regilaely bsenel froth Washington ench night during April, 1590,

Rebviers frota Ehlesra and soithern Bossip represent the winter emin
arop of thnt ceglon i nlniost destroved by deagehl. As Chp :l-]'-lrlllg wrnin

crop 38 likewise perigusly threntened, it in foansd that the orop hay tot
exneed that of [H.

Bevamms frises Vanoonver, B L ansounes the nscent far the thst tiowe
of ML Mokrisoh, the Lilghest moaniain o Forousn, Ly Stowspurl, Llie ex-
plorer of the P of Orimabooin Mexioo 10 i stated that M Moerison s
inhmbsitedd by wowild tribe of conubbaly, evidenty of Malavan orlisin aod
distinet from any known rmoe.

Tk voat meeting of the Internntional Moteorolikdeal Comninillee will
It teeliEnt St %otersburg Augnst 2 Willin L. Moore, Chiefof the Woathiar
Purean, Iy Lhe representative of the Tnited States. A vings o biee e anastis-
bars of the commitien wro K Maseart, Franee: K FL Sentt, Grent Britain ;
W. V. Begolld, Grormny, ami M, Hykateheil, Kuassin,

Fhe Nothini staba= that Mr Charles F. Lnmmis 18 aboat to pript in his
Lavviid of - Nviviahine | Lom Angiles, Cal ) ao sevanite trunslatlon of e Vies-
rory Hevilla etpedo’s report oo Celiformia, the clearist anil olosest =um-
mary of Paeific Opsst gifiules and explientions foon San Blas to Natka,
IEET =TT, tlat we possess, [ has pot betn prioted boretofors in Fnelish,

Tue Union Pieitle Comnphny hoe iovited thres husdeed promlnent
geologiste 1 join oo frse exeamion of sixty doye to stady the reopnt
frsi] finule oy the Wreitming wonderlund, The prafersors of the various
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Iz eolbigss hmnigheiat e comntry are espeidnlly invited, and transpor
ttlon s W be furnlshed far at st ooe asststant frew,  The exeorstoin-
tetn are e pesctind o gather at Larnwmie, Wio, on Jaly 1w,

Cor. W. 8. Buaowerr, of Poorin, HL, o corresponiding member of the
Natlonn] Geopmphie Soclety, las arganiasd ail cijiippedd mn px -
thon to determine the peologic and minetalogle fentades of the ol
nnknown reglon 1ving betwesn Butlido homp, in Idabo connty, Tdalo,
winl the Nex Porce pass, in the Bitter Lt sange.  The party i b
twelve men, all exparienos] moontaineers, doma of whon have Tseen i
thiat sountry slnee | 862

Tre siwressinl navigation of the vast and cnmpamtively nokpown in
terrinit OF Sonth A dnesiiin |i1j.' fho B 5 primbauik Il'ﬂmﬁ;hﬂ._m. whikirh s ibesd
over 2100 mikes ap thie Smeon and it tribataries nood resolod Yonlitos,
P Piarma, withilon 400 dlis of the Prelfle ocesn, b andther instanee of the
prwerof * the navy s a motirin geogragphion] and commerein] progress.™
ny ihily desenbod by da W Littlehndes in the Hollaun of the dinerioan (-
geerpeliionl Speiety, N 2, L&k,

Ar the puniversry mwefing of the Boyul Geographieal Socloty belid-in
London, June 4, the Fonndess” medal wis conferned on Captain Binper
for hir explomtinns in JSST-1880 Tn the region cluded in the lend of
the Niger, while nnotlusr Fronclunan, M, Foseenn, recelvs] the Pat s
wedn] Fr lis extensive travels in the Saluom daring the past twelve Ve
A bisinddir Jomeph H. Clioate presented to Sir John Mormy the maedal
awardiad him by the Arerican Geogruphieal Soelety.

De . Willard Haves aml My & P, Duvis, the respective puthors of
“ Physingeaphy of the Nieneagos Canal Roots ' moad ** Niooragra and the
Isthonkan Houtes"" which sppear b this pamber of Tie X arvmodan Gon
GiAraIC Macagixeg were delniled from the U5 Geolibgical Survey by
the Socretnry of the Toteror for specinl ity o the Nieamgua Came
s, They secomppnisd the Commibasion tn s infﬁﬂﬂ'ﬂlh}ni o
the wilimos, The Hayed = the geologist and Mr Davis as (o I‘uulrulum—
pher af the party,

Arveeros plinnld be |:!I1'I.1i'|-'1'i tor thie valoahbe series |_1f repinrhs p“||:||,|.1-|g-||
Ire Ll Burdan of Stptistios of the Trensiry I.lq.!l||||,r.|.1||m|.| anil glven free
b any oo arking for them, Wecent reports melade Comimereied Ohinn
o Jard, witl aomag 115 by W inehes) showing tresty ports, ports of for-
vl control, rilwiys, telegmplin, wolorwavs, ol 2 Sebmirine gnd Lopd
Telograph Symteon of the Worhl, with wap (14 I11.. 21y Colavied Syatems of
the Wirhd, with map (08 by 21, ool Fireign Commeree of Oula, -Parta
Rivo, Hwwaid, the P, o nd Samoan Talivnids,

Tere Dulke of the Abmel, nephow of the King of Daly anid op honomes:
memnber of the Xntional treogmmplile Bociety, sailed from Cliristisnis June
12, enroute For the north peolar reglons. The oude of the parts Lk Do
divides] into four seetions, grrapsed b hoxes of Jifferent colore, =0 thint
tnnn extroinity the most important oan be ensily saved.  The expedition
conslts of Lwenty-one porsnns, the secomd o ommnond belng Ciptain
Cognil, who nocompanied the Duke on his ey pedition to Mt St Eljas in
1807, when that fumons peak was aseended for the Bret tioe,
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Tor mermbersaf the new commbson appointesd by Presbilent Moekinley
iy ilerbarmidne the bst roate for wn interocvanle mmal are s follows: Her
Admrenl dohm G Wishker, Cal, 1% 00 Hone, T, 5, AL, and Lowis 3. Hanap,
CF of M University of Penngyleania (owmbers af Uhe o mil==<lon
withel Tims Jisst Duvnadesd dn Ttk eeport); ex-Ssnator Swnnel Prseo, of Flur-
Lo ; Alfred Nobley C K, who wie alsooon the Lodlow Canad Commis-
el ) Gorpe =, Morrlson, C. 1L, of Sew York; Peaf W, H. Horr, of
Colomibda Unfversity; Lidl, Col, Owwald T Ermst, U 50 AL, aodd Prof
Emory K. Johmon, of Pennsylvania.

Fooost s clinrl welibch the b sdon of wifmes and miinltg of the 17, 8 Goo-
logica] Survey will publisl In o few woeoks to show the wiul value of
manrn) prodlwetions o the Doited Stotes for the vears TBS0- 1808, it
apjesirs thar the total valwe of mineml prsdocts n B8 wie nearly
FT00,0000, 0000, o pomputred W SERLOMLINKD fn IS0, This total represents
sinply the value of the matenal in jts et omarketable condimion, wnl
dipss not Inelode eoke, white laal, pod other mannfetiors]l minemls
Thetre was w genernl inevedse all slone Cee Tine, espaecimlly in the geeodoe-
tion of bituminoos coal, whiel neresed frome P37, 600,00 short tons in
TRUT o LS00, 0000 shiopt Logis by LR98,  The value of th gold prolaetion
roep frism T LN Lo S0 00, 000, whitle the prodoetion of peteoléoam
decreased 5 0L KM barrel=dn qrantity, bt ine renss ] 83, 200000000 voloe,

Is view of 'the recrit developments in the industrinl and tmosporta-
thon fuctlithes of Hossin, by which the prodocts of ber flelds and foresis
miny b ineressed and broagh o elossr competition with thase of the
Tnfted] States, a recent report of 00 P Ansting, Cldel of the Buarenu of
Btafiztics of the Treasiey Dbpartiment, *° The Kuoseran Eibgeee ol ike
Trotnw Seberion Naibwoy,™ s timely,  An examination of the map (21 by
15 imelws) whibl aecompanies fie eeport shows that the temns-Sile-
rign rood is now fomipleted for penrly two-thieds of the distance o
ward the Pacific, and that the conatroetion of 608 miliss of trok east-
weanl Trom Lake Bailpl (Che dpepest Inke bn the workd) will Leing tenns
Sibwrinn tratns to the navemble waters of the Shilkn aod Amoor overs,
which flow into the Pacific.  Mrobmbly within twa senrs 8 complote mil
anil witer systens peross Hussin sod Siberis will be in operation.

Aovonmixg toon récont publication of the Weathor Buarena, Leghtuiseg
iaid et Electeicatyt of the e, Bulletin Moo 86, Pare 1L 302 pwrsen= on the
svernge are killed gunualiy by lightnieg i the United States. The aotbor,
Prof A, J. Honry, bl vtk thin nomber s Delow mthor thie ahove
thie troe digmare ;. Do other words, that moerne comprehensive methods of re-
pattinge destthe by lzltning would show s greater gomber than las thus
far beeh recorlnd.  The dentherite from Hghtning in the Unlted States
i apparently higher than in Eogland, Sorwav and Sweden, Franee,
aed prssibly the greates portion of the Russinn Empire. 1t is about
etimd 10 that of the German Empire and probably o litte Tees thau that
of Austrin-Hungury.,  The danger of lightning stroke seems to be grontest
in Wynming, Colomdo, Mantana, and other portions of the Rocky Monn-
tuin conntry. 1o the Sonth Atluntic states also i s wbove the average
for the eonntry at large.  The reglone of lenst danger are the Piclfle const
niud the Great Basin,
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Terdoling Hapkins University luis spnt a medlonl expasdition to Munila
for the parpeoss of stndvinge Che olueneterdstics of teopieal dismses as they
iy Tz phseryed o the Philippiog |rli|.|.|n-I=L Twuof the professors in the
Tuhis Hl.rlrltll:rl Meallia] Seliosl, D Simon Flisner and. De L F. Rarker,
Both of them highily tromed patholiriste of wide: preofessionn] repite,
volnnteered for thie servien.  They go well equippe! wilh the Test nppie
ratus e pithologlenl gl slinkasl olseryntions.  Thov erey ledters of in-
tradaetion from officers of the govermmont ot Washingtor.  Two mediial
etndisnits well malvpness] i thelr stodios, Josepli M, Flint, of Chiamgo, mmil
Fruderick P, Gay, of Bostoh, are mumbers of the party, aud Mre J, W,
Liarmold, of Daltimore, mals o member, The expenses ar defmyvad by
prterons contritibions feom five ilthnors peechamiz, The party sailed
from Vaonemiver fof Manlla, by sy of Yokolidmn nmd Hoogkonge.  Sove
ernl days were passed in Jupan, where Professor Aoyama, in Toliyo, gave
theny, ppeseinl opportunitios for olserving certaln ceses GF ol o tha
hoepitald of thist eity.  Upon reaching Mandla, Ded Flexner onild Barkoer
vonnmieneen] work af ooee, their inguiries boing facilitabod by the coap-
erntiong of Colotiel Woodbmll, 30, U8, A, In Manbls thers are two
larpe srmy hospritiale, the first and seeondd reseree, the civil hospital onder
Dr Hournes (who scoompanisld Prof. Deen . Worcester in his travels
thiropighe thue slands), the peison bosphtal ab Cavite, amd & convaleseent
hospitnd at Corregidor.

Ix * The Raere for the Narth Pole,” which appears in the Jone Wiy,
Get &, W Greely revtows the work of the three explorers, Peary and
Wellmun, Amwerieans, gnd Bverdemp, Norvuginn, who dre trving Lo rench
the Pole.  OF the thres explorers, Peary and Svendeop have followed
w it 18 known s the Ameriean frelar ronte By the cliaondisls leadiog from
Battin by northowand along the west oonst of Greenland to the polar
ooentt. -Af to the probability of their soccoss, Gonern] Greely stites @
ST hivre are twio pluases of the gpiestion —fhms, whethier the waterways to
thie west of Gireentand e #o Tosfive an Lo Jostily thie bolief that eithee
the i'l'imir.-.-.-.mJ' or the Fraom enn round the northwestern point of Gireden-
bl sand onter 88 Georee's flond ; and, second, the possibility of the Froa
crroutnnayigating Groenlond, and thet of sither Peary or Seerdrap roach-
ing thi- Pole by sliadige journeys""  Even shoold an open foe season per-
mit wither ship to rencli St Georpe's Bonl, of whilely judging from puist
history, there = little probability, it woold mever De able to leave the
flond.  From 8t George's ford the explorers could essily reach Crpe
Wish ineton, the meost northerty known lond, 835 24" (puioe] by the
Greely expedition), whence they wookll have n joowrnoy of 300 miles encl
wiy uver e lee phck, ora distines thees thines greater than that mv-
trod by Nomeen aftor lenving hisship.  Genornl Greeiv bolisves thint Wall-
man, who bas chosen the Frone Josel Land route, hog the most ditfienis,
tank bwfore him, * The dificnlths of b travel are very muol greater
in the case OF Wellinnn than of ¢ither Peary or Sverdrup.  The distanoe
over the frozen sen from the porthernmost poiont of Freng Josef Lol
o thee Polie nond Daek aealn conoot be mioel s thain 1 l!h'.! mahles, ind
no render whio has studied the parmative of Markhinm or Nupsen can b
live thut sach o journey s within hnman power in o single senson,”



NATIONAL GEQURAPHIC MAGAZIME

CHESAPEAKE &. OHIO RY.

H_'I: F. . ¥V, LIMITEDN 1e ooe &l (he Diesl (talbs Hailes] over sny railway track i Aneepleen. It uans
1] Teetwreen Clactnnatl and New. Voo, the soole [rom Weskiinpion feinp aver the Bepgnsyivania
wwstem. It has eviry edern cotverlence and appiunce, nml the dinlbg-car service lins po soperior il
H Bss &#i el o= romal Bl I lilerably liewsil ol af the slerpal facils: I s ballasled with stones
firom o end bothe ather o 1he greater portion is laid with oae-hundeed-poand steel ralle, amd althoogh
Curves Bre pumerous in e mosipials sccliog, the rlde s as smpooth 53 over 0 Wesiero proirie
Ciive of Lhe miged detiphifiol rides b wll (e rowle b Uhil Pheouwgh (he New River walley: The
moanising are fast lnw-eooogh te be cled with vemdare 1o the wery op amd i the sarly sprisgp every
varicly of green Wnown Ly the oixer of colors cen be seen, while the bries (h aulpnmn take oo all the

ratpge [rom browe to scerl=L
These (pefe sloald be borpe (o mind by the tmeeler between (He Hasl and Lhie Wesl,

H. W. FULLER, @enl. Pass. Agent. H"m-'i-rrrgri-:rn. B C

FWTTHTWI?ITTT!’IH“TT!@

- CALIFORNIA..

OE? conrse you expect to go there thissprnng. Let
me whisper something in your egr. He sure that !
the retwrn portion of your ticket remds via the . . . :

Northern Pacific-Shasta Route.

Phen you will see 1he grandest mountain scenery in
the United States, incloding Mt, Hood and Tit. Rainier,
ench more than tgooo feet high, It. 5t. Helens,
Mt. Adams, and others, You will also be privileged
to make side trips into the Kootenai country, where
such wonderful wew gold discovenies have been made,
and 1o Yellowstone Park, the wonderland not vnly of
the Dlondted States, but of the World, Park senson
hepins June Ist each vear.,  Close railrosd connections
made in Union Station, Portland, for Puget Sound
cities uhil the east, via Northern Pacific.

CHAS. 5. FEE,

Gensral Pessenger Agenl, 3L Paul Minn

FrP PP PP PP PP IPIEY
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=Sk~ SOUTHERN RAILWAY

GREATEST SOUTHERN SYSTEM,
T0 ALL POINTS SOUTH, SOUTHEAST, AND SOUTHWEST.

Through Pullman Drawing Room Sleeping Cars from Now
York and Washington to New Orleans, Memphis, Tinmipia,
ducksonville, Augusta, and intermedintoe points— First-class
Day Conches—Dining Car Serviee.

Fant Tialns for the BOUTH leave Wanhington Daily at 11,15 A M 9 20
.M., and 1045 P M,

Through Touriat car on the 11.15 A, M. Train every Tussday and Friday
for Texas Arizona and Callfornia paints, without change.

Direct lime to the Bummer Hesorts in Virginla and the Carolinas and ths
Winter Resorts of Florida, Gulf Coast, Texas, Mexico, and California

Direct Through Car Line to and from Asheville, Hot Bpringa. and other
Wentern Noith Caroline polnts—THE LAND OF THE BK Y "

For Map Folders, Bummer Homes Goide Book and Book an "ASHEVILLE
AND THERDEABOUTS " write to-

A B THWRATT, Eastern Peasetiger Agent, rr1 Sroad wy. New York, N,V
Jo €. HORTON, r—"“nF:r Agent, wi K Balilmore Sireet Baltimore, Md.
L. & BROWN, Gracral Apeat, 7on Filteenlh St X_W, Washinglasn, 0. C
W, H. DOLL. Puasenger Agent, Soriolk, T

5 M HAHNDWICK. Amiriant Geocra]l Passanger Agent Atlamin, G
L. A, BENSCOTHR, Assistant Getaeiu) Fussenger Agent. Chattmnores. Teti
W. H TAYLOH, Assisiznt CGeners| Passenger Agent. Loulsville, Ky

4. M. CULP, T'raffic Manager. W. A. TURK, Genera! Fasseoger Agenl,
WARSWTRG T 0N, 1)

The Mutual Life Insurance Co.

OF NEW YORK,
RICHARD A McCURDY, President,

Is the Largest Insurance Company in the World.

The Records of the Insurance Department of the State of New
York SHOW THAT The Mutual Life
Has a Larger Premium Income . . - ($39,000,000)
More Insurance in Force - . . - - ($918,000,000)
A Greater Amount of Assets - . . - ($235,000,000)
A Larger Annual Interest Income - - - ($£9,000,000)
Writes More New Business - - . - ($136,000.000)
And Pays More to Policy-holders - - ($25,000,000 in 1896)

THAN ANY OTHER COMPANY.

It has paid to Policy-holders since |
its organization, in 1843, ;- = $337,005,195.29

ROBERT A. GRANNISS Vice-Preaidaent

WALTER R. GILLETTE, Geners] Managar FREDERIC CROMWELL, Treasurar,
BAAC F. LLOYD, Second View.Presidant, EMORY McCLINTOCK, Actumry.
WILLIAM |. EASTON, Secratary.
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FERSTPAUL
vnwsties MINNEAPOLIS

_L‘Hmasn or ST. LoIS

HERE'S A POINTER.

FEovon wish o wiite an Essavy. Deltiite. Sermon. Soeech . or LeciuT
L el abiiiddiats ol Fresh material frome os suitzble for tli

-

ANY ONE

vichite 10 know the best thonght expressed on any siubjeet in th
prrent préess will boe interested in our new bookiet, THE Uskrs o
-.'Iul il |_- | ||| ] ' e Thd b1 -:r'." LS Rt -|| L II-l e :I :- I-|1'|'|I B

on ooy special topie, $i1.00 per month .i.!|.||“II'||

CORSOLIDATED PRERS CLITPING U0,
ARG Lo =alle St Mepbionn] Late Ins, Bide., Chiciapeo.,

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

EEEN The Overland Limited

UTAH and CALIFORNIA.

FROM 16 TO 20 HOURS
SAVED BY USING

“THE OVERLAND ROUTE.”

Double Drawing=-Room Pullman Sleepers.
Free Reclining Chair Cars.

Pullman Dining Cars,

Buffet Smoking and Library Cars,

gand for Descriptive Pamphlet © 48-88." E- L. LOMAX,
Foiders and offrer Advertizing Matter General/ Passenger and Tickef Agent,
Mentlas this publicetion OMAHA, NEB.



NATIONAL GEOGRAFHIC MAGAZINE

[HE CHICAGO, MILWAUKEE AND ST. PAUL RAILWAY

-« LTINS . .

Electric Lighted and Steam Heated Vestibuled Trains between Chicago, Mil-
waukee, S50. Paul and Minneapolis daily

Through Parlor Cars on day trains between Chicago, 5t. Paul and Minnecapolls.

Electric Lighted and Steam Heated Vestibuled Trains lelween Chicago and
Umaha and Stoux City daily

Through Sleeptng Cors, Pree Reclining Chafr Care mivl Conches between Chicago
and Kansas City, Mo,

Chlwy two hours from Chicago to Milwaukee Seven fast trans esch way, daily,
with Parior Tar Seivies.

Solid trains between Chicago amd principal points in Northern Wisconsin anil
the Peninsala of Michigan.

Through Tralns with Paluce Sledping Cars, Free Reclining Chalr Cars and Coaches
httween Ghicago and pomits in lowa, Minngsota, Southern and Central Dakota.

The finest Dining Cars in the Worlid
The best Sleeping Cars. Electric Reading Lamps in Berths.

The best and litest type of privete Comparfment Cars, Free Reclining Chair
Carg;, and buffet Library Smoking Cars.

L'ai'ﬂl'} thing First-class, Frat<ciuws Feople patrodiee Firyi-class Linen,

Ticket Agent=s everywhere pell tickzis over ihe Chicago, Milwankee and 5t FPaol Ry,

GEO. H. HEAFFORD,
Goneral Fossenger Agent, Chreage, N

Warm Weather
Requisites » » "grasss

IIL.I||..ll' AT -.illl-"l'l,"!JI'_'_ |!'.||-['r l'll- =|'J|l':_:;- 'I- i "1l'|':--"l|.|.ill

and  bhowselwdd pses, especinlly designed o
offset the discomiorts of  bot wenther—"1hm
L:1-rli||||_-_:_ 1'|]'l!.'-|l_|L|'.1|l E'.'Hlul_li-.'--'. arch Sefeens,
Daor and Window Scereens, Hammocks, Ke-
ITEFerators, Water Conlers, and various other
articles that assure a full measure ol oot

weather comlorl,
VLS CONVENIESEES FOR

Camp Life and Cottage, Athletic and Sporting Goods,
Fishermen's Oufits and Bicyclers’ Wear.

WOODWARD & LOTHROP,

WASHINGTON, D, C,
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NATIONAL GEGGREAPHIC MAGAZINE

THE AMERICAN ANTHROPOLOGIST.

The ouly Ameérican mugazine devoted to the seience of Aunthropology n
all s branches is TEE Aspiicax Axrawororocist, published at 1he
~Sahoual Capital, This journal I8 now in its Seedith vear of increasiny
nsefniness,

No magarine ever published on the Western cottinent is such a
storehouss of anthentic nformation concerning ARCREGLOGY, ETHNOL-
oY, Fork-LoRE, TECHXOLOGY, Soclonocy, HISToEY, SOoMATOLOGY,
Paveuornocy, Peitosorny, amd PomLonocy [ts contributons to our
kmowledyge of these subjects, especlally inm so fur as they relate to the
American Indians, past and present, ore of world-wide aethority, Tty
contribiitors are America's foremost scholars,

Is your name on the subseription list of the Axtuarororocisr? If
not, 1t shonld be.  No one interested in anthropology inany of its branches
cay afford to be without it. Suédierrde foday., A new volome begins with
the Jununry nutber,

Handsomely Printed —AbDundantly [Huastented,
Pablished Quartecly —Four Thallars a Year.

Volume X111 Begions with Janonary, 18594,

Appreess: THE AMERICAN ANTHROPOLOGIST,
G. P. Pulnam's Sons, 27 and 29 West 23d Streef,
New Yurk City.

COMMENLCED JIANUARY, 1888. TWO VOLUMES PER TEAR.

THE AMERICAN GEOLOGINT,

1=949),

The Oldesl Exclusively Geological Magazine Published in America

TERMS,

To Suheeribwrs in the TUnited 2tates, Canada wnd Mexioo, oo o000, 83 50 n year
Trs thier Sobeeribions by the T'ostal Unlon Pt cecieiinsssss EOO N veur

Tha ANERICAN GEGLOGIST 12 i=uved mymthly from the affienr of pulilication a1 Minne-
apolis, Minnwesota, United States of Amerion.  Twantyotwo volomes aro completed ; the
twetity-third legmn with the oomber for Joneary, 1890 The magnsins hos recofeed a
pondind weleome and p generons supparct from lending geologists everywhere amd 1 now
recisrn il us Lhe expdinent af tha Feiel el | progeress that s king plare on
Ehr conbinnt of North Amerien, moliding Canadn, the Tnited States wnil Mexieo, No-
whern el=e o the world are peologie phenomena axiibited on g more extenave reale
mrned v e else e resnlis witninesd of greator eeonomie il setentifle importanes,

Thie AMERICAN GEOLOGIST luve before i meaders foom month to month the latest
resnlts of peologionl work, In addition to the longer papers it gives synopses of recent
grealogies] it leatbons gl Lirlef noties oy corrent eeoloslibol svents,

THE GEOLOGICAL PURLISHING OO,
MixsmaroLie, Mivw.
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NATIONAL GEOGRAPHIC MONOGRAPHS

Chip Llie FHYSICAL Fratiines or TR FasTies Searice desjigone] expocin) Ty 1o supply 1o tewchers od
wiudesis uf goography (resh and ilecestaig mnteeint wlth whled @ spplemenl Ui sepalss fead bascl

LIGT a4 MONOGRAPHS COMPRISIEG VOLTUME |

GENTER AL TRAYEMOAdEarig FeooEsuen - - I

GrRNREAL PFonrmaounarmr FEATOWER - W Pawet
FFRTHIGRATHIC NBLIsSs OF TIE 'STTED SEATES 2 : "ol

ArauHbEs amwn TioDae MARGHAAG OF FUP ATLadTiC Cuanr Frioe. % & fabaler
Pemarer - ann FEXxniNer Llawes or XEpvana - i . el T Kusasn
APMPALACHIAN MMidrmaTalEe— NS fliEan SECT oS TR e i T
ArrsLarpiar ML ETAINR—HITTEIFAY SECTEOW - £ WER ] Hiayes
MT SNAETA—A TiFicas ExTimcT VLo asa : 1 S THTIm#

TiE New EooLssn PLatiay - Fraf, W. M. Dinvis
NianpAks Falls amis s Hisvoey : : . - i B feifbwret

g le mycticsgrapla, M. Copipleie sei, Lownd dn cloth . 55550,

Remit wuth anfer o AMERICAN BOOK COMPANY,

MNaew York = Cirmceirmmat) - =il g

HENRY ROMEIKE'S BUREAL OF PRESS CUTTINGS,
i Filth Avenue, New York,

Hiewls ovory poper of Llmportaiee pablishieed 1o thae Pabed Stabes, sl tlisng]i s
1"'.11r-'-;|||-'.'|1| FLERE IS G I.I ll'r'llll‘l, ]rll'--l H:I'FI1H, il 1I||"!|'|r1;'| CYOTY pajer ||r il|||r;.||.|'1|-|-|'|._l|,
pbibishied in Korogss amd thee Beeskaah Colontes, Ot subseedption  oee aoay given =il
et will hirkng notlevss fronn Ve alte) Spibes, aned 36 ddesdred mwlso Feodsh 1liee Fortrvspean)
L e WwWorkte for s

TERRESTRIAL MAGNETISM

AxnO

ATMOSPHERIC ELECTRICITY

An International Quarterly Journal

Conducted by L. A. BAUER,
With the Co-operation of Eminent Magneticlans and Electricians.

Ep— ——

I'TH the Wecclt, Spp, =3ye Vs Teestid], Qeemdes] excsrvely o Terrestranl AMaEnelinid, KNionms

Pk s Elr S i iy, Weel aTHe siEsecrs, sichh d= Fhitlh Cabbcbile, Anroters, o wisderes] s W= fsirih
vulsitne.  T® Tienny aondepEra o « w1ee bral bw ahe widsers 1 this seiomrislne Belil wf fose s[ighnTHm non
a it el e ey p e mnnbare fhige TR seuapel] Fls ade tTole Yarsal the  Bbrrriatimomsl iiFEie e
itk iug Enown the lutdese mahieres memd The mugiet e nevslle Tias Imennbe Sl & Terim featn g tenad e
o - TesesTe i potpnly v terrestrinl imdin cosrppbmd phvsaog that ihis Toermal appenls o b lmoer class o
TnvEstigntoms Phe grugrapher.s the geobogpl, the petrmmenner. the maleonslopes ] a1# frilerrnles] i
the doyviopmiemd 0f Vel sarlopedd sb b eeslrial mpvgnetism g alimvindil] Eliteedeey TEswive i helhir wis ki i

Avivorig e exsindFUlnseprs ol Pl pigo o) mo el v e piests hiyee Dsiegip Messes, Hirms, aegee UM evs, U mhi
im iy idbet Thlaves, Faslieiplia@gnn. Helbmmma, Litlabiales S0 Salie idEatr ssithenmtdl Sciopger de PN om
Witaialsl Sii=edet &S16] AT

Pl miimilere w111 evvieimin Skt ekl veidd= 195 Wlhi=s500 Baasrmr El# vt mml €etda Plaifre il o phrin,

HEllmann, Hay hispd, Tatheta e = vrewerds ani ol liers

I'|||".l'. mde  Jerdd Ry {i Peildy s wdikitor os sl 1 bl Pl Yot s avn] Fevirdrs ol o g T'Ill ICRLE 1M Eles ||-r-|-_|-r|r
iy SpEplel reyie wers el the eErkee ot b ne el b ysie pran B e ol et inie it pbg g e s

The niesr ol Ehe Jourmm] ds reive] cutedd, @ sedapnie Fobisaeoge alom L ool pooges, Dipreest by suls el
price . Two dellars snad fiity cents, Porsted sibacrsdion price Pawo didlars gl scvemly (lve centa.,

Ailedress :
TERRESTRIAL MAGMNETIS N,

Cansl and Gesdetic Sarvey, Washington, [0, C.
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ECQPLE fike to read about the great
und wonderful country of the
Southwest ; of its quaint and curlous
towns, s ancient civillzations, its
natural marvels. They like 1o get ac-
curate  information about California
and the Pacific Coast. This is because
most people want to-some doy see these

things for themselves, . . o . . o e o s
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5. F. B. MORSE,
tbeneral Passenger Agent,
Southerm Pacilic.
Mew Orloans,
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The paper used 1= FINE PLATE
PAPER, nnd every tyvpographical de-
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THE BOOK 15 ENTITLED

“Through Storyland

to Sunset Seas,
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160 ILLUSTHATIONS,

ATIISIIC,
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It is a story-of what

four people saw on just =uch a trip as
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THE NATIONAL GEOGRAPHIC MAGAZINE,

Thn Fatwsar Cpodiarmi: Maoazis® 2 a Jowmal of grography, physicsl, commor.
cipl, aruf politiend, 11 eims to onmrer new infartmtion and curmmmt opinlin on eagrs plife
mbblere, and Lo be o mediom of communication between geagraphens in Ameriea and
Furope, 1tz eilitorin] stafT inofedes ofioses and exparts of the diiferont scipntifie bormans
of the Gorrprminend, vach represseuting s ekl lurmlr.rg with fuzin of gicgmphly interest
Hs corps of contribilons poanpri=Es norly every Unlted States cltizen whoss name lias
b Identified with Arctie explomaiion, the Bering S conteoversy; the Alasks and
Y apesmiln botindiry dispaites, or the few commsreial snd palithel questions arisinge from
e meguisltion of Che Phillpplnes.  Theough thy cordid soipeetion of the differm
ifiplomatie: represautatives of forcign natioos 8t Washington, it is able to pressnt the
liitist snied rriomt piptdiestie peograplie btelllponos from ather coantries

Tite NaAthesian Grocksime . Macagixe nomlares amang ite contribotor the foilowing
vl nown writerson the diffrrest lrsnches of grograjsie sdlemee :

Vel Cievmaanp Ao

Uvnmw & Anavis

Cvurs G Bann _
Ot 42K BRadmeiry, 11D H N
Dir G ¥, B sen

Avxasneg Guavoaw Boo, BT, el

Hiu, Fuoey F. Hesr
Prof F, H. yvsom
Jaowps H Busmsisry
Hon. J. 1L Bunwxe
Liesst. J, O, Carrwmppr, 1, 304
Fuask M. Cridvwax
Feeabaey BE sl arpas
Dy B e Gliermnus
Lir Beiaeelr Cotlkn
F. ¥. Coviuie
Mon, Weenaianm Eo Cimnbrm
Frang . Cosnisn
Pl Croanee W. Dhauwey
Pre, Wi HL T,
Praf. tasinine Ehavipsss
Koo - P Ihaws
Winaiam B, Pavis
D a1, Py
W AL eRET
Jd. = T
Lilea b/ 4051 Evvaorr, LR AL
2 F Hwwiow
I Wanren I_.i. Iiwany
Tavin G Faimcnile
Praf. . K. Fiinoos
L M Froen
Hon., Jany W, Fisren
Capl Iy T Gapnann, 5 A
Happis Ganraxn
Prol kK. R, ﬂ'nlllllﬂ'
AphiEer %, Gt
P:rf-n‘-.imrt G Ginaas
t.‘l‘lt— .— i‘ ':ul ENW, “- :":i-.. -ﬂl-i
Hecmann L. €l
Prol, Fuwir A, LilsvEsin
ﬁu‘;rﬂ SERRE

Ak W. HosuErharoN.
Prof. Avsexr Blanwews, Floaser
J. It Havomen
DL Wieteane Hyves
Praf A. J, HeExny
Rosenr T. Hiru
F. W. Hopas

Wirrnraw H. Hovses
e B Hivw, YVitans

ouseniy Howsmoxn
e S JJAcisos
M, 5 W, Jerrenss
Wrresann 1Y Jomssox

3 Soerr Knuron, ELODL ote,

Gponck KeNsax
M. 1L hwnu
I'rof & P laavsausy
Jo B L
I"'nr.nll}.Ill mnu Lisniy
i W, WAL -
Peof. K. MeliLonn
Pral Juss Biow MoMa=man
Hon, Easen A May
Prof, €, T M s
:Il-r'l' L MextesaLl
W. Narsos
f I N
H g G Dupus
LAt Bonenr E Prauy
Chanone O Poenw 1w, 17 8.5,
ol W, . Paisenrsd
L3 ewmuaenr Jeseiior
Major 4, W, Powz
Prof W, B Powpit
E. |1v, Pupsron
H-m I A
- Plresan
I'mf. Iusagn 02 Hussediy
I N =, Silaied
Mujor W, AL mwewon, U, 8 AL
Cagrls (L D2 Stomaen, U, 5 N
AMla)l A Farxnra voxn :in'rlunrlm
Jo mravmye Huows
Ger. 0. M. SveswErEn
Coenmander 2 L. Tannan
Prof Rarrn & Tann
Max L. Towsuw
0, H. Trorsasy
Hom. Chiaweis 1L Waroorr
Mm Faxuiz B, Wann
mmsinder H. Weisrsn, 1. 8. N.
dent B, L. Worrsay
Warren [ Wionx
Baitey WiLem
Hon. Wnitias L. WiLady
Ir 7. H Wixes

Prof. Duax (. WoscesTis



For the best up-to-date description of
CUBA, physical, political, and industrial, send
for the May, 1898, number of The NatioNaL
Geocrarnic Magazing, containing numerous
maps, diagrams, and illustrations, including fine
portrait of Captain Chas. . Sigshee, U. S. N.

By mail for 2z cents,
] :

For the most eomplete, authoritative, and
attractive publications on the PINLIPPINES,
send for the June, 1898, and Febriary, 1899,
nimbers of Tue Namonar GrocrAPHIC
Macazing, contaimng maps and numerons

ilustrations. By mail for 25 cents each.

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

Macazing. By mail for 25 cents.

Juop & DETWHILER PRINTHMES, WASNINCTON, D, C.
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