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VOLCGANIC ERUPTIONS ON MARTINIQUE
AND §T VINCENT?®

By

Proressor Israrn C. Russpnp

(IF THE NATIONAL GEMIRAPHIC SOCIETY LEXrEDITION T WEST Ixmes

T eontinuation of activity in

the case of Mont Pelés and La
Soufricre of 5t Vincent sminkes

it evident tliat 1t 15 vet too early to write
u hnal report o ther Tecent enplions,
What moy be termed a first approxima-
tion, however, to the stpnificance of the
observations concemming them already
in hand .t may be of nterest to the mem-
bersof the National Geographic Soclety.
The Number of Acioe Crnifers,—The
first guestion to which an answer is
sotght concerning both Mont Pelée aml
La soufroere 150 Hove the rooont erip-
tions occurred from a single and essen-
tinlly n <t erater in ench mstance,
or hove secondary or suberaters heen
opened on the sides of the voleanoes,
which had o conpection with their con-
duits # o the cose of La Soninére no
differences of omnio i this connection
have ardzen amotr the several observers

who have visited the mountain. The
eriuptions have all pocurred m i single
erater; the so-called Old crater, it dis-
tinction from the one formed in 18712,
This crater is near the symnit of the
monntoin, but 5 partially encrcled on
the northeast by 4 remoant of a muach
odder and for larger orater, which corre-
sponds with Mont Sommn ot Vesavius,
and may be termed a " et

At Mont Pelée there is also o sowmna,
and on its southwest sude s the erater
known as litane See, which is now in
eruption. A-smnller somniit crater, for-
merly poeupied by Lae des Palmistes,
pectirs to the northeast of the ane now
active, andd corresponds i a general
wiy with the erater of 18512 on 5t Vin-
cent. While several olservers have re-
ported theexistence of at least twosab.
craters—aotte on the east aml the other
on the southwest slope of Mont Pelée,

* The illestrations in s oombser of the West Tadian voleanie phenomenn, some of them

repbilishel (rom other rr-1r:l-ln"|.'l~'. [ormmn & viluphle sopplemenl o the veey oopplidte and graplie
w Wobert T Hill and Tsrsel © RHussell pod publizhed 16 'J.I:u:"?I

gt of Hlnseations tnken

fintriber of Lhe NATION AL GaossrAaliie MACariyNr.-

uly
e

A Jist of thee popeers nelermod to ds proesetitol st the el of this essay,



416

the former termeed the ** Falaise erater
and the latter the ** Rivitre Blanche
criter "—n careful consideration of the
evildlence presented fails to show that
thesie fre true centers of eraption hav-
mng deep sources. (wrent explosions
liave occurred, however, at each of the
localities referred to. which have thrown
large guantities of dust aod md to o
hmght of several hundred feet, and sent
ant vast volumes of steam to a height
of many thousands of feet ; but these
phenomuend  are seemingly the same,
althougrh marked by greater energy, as
have been olserved in a large number
of instances on both Martiaique atd
5t Vincent, where the hot dust, lapalli,
stones, efc., vjected from the summit
crater, hove nccumulated to a grest
depthl and been invaded by surface
water.  While the suberaters menticned
should not in my opinion be considered
s true voleanoes, they similate many
of the plhenomena attending aectual
eruptions from deep conduits.  The
coluvmns of heavily dopst- amd mnd-
charped stedm which arise from them
have the convoluted or canliflower
strocture, and at times expand ot the
top and ke on mushroom shapes, in
mych the same manner as do the ool-
uwmns of =tegm. hesyvily, charged with
rock fmamments, that are blown into the
air from n primary eriter. 1o each
ciuse the proximate cause 15 the same,
mimnely, a steam explosion.  The solid
materin] blown into the air in each in-
stance 15 nlso of the same nature (for
the renson, ns it seemis to mwe, that the
hot du=t and stones, to which the super-
ficinl explosions are due, were supplied
by the eruption of the sunmmit erater),
Since the observed pbenomenn are so
simtlar, it may be asked, What 15 the
erucial test by which a trie cruter may
he distingmshed from a pseudo-crater?
To formulate a definite answer to this
quisstion is diffcult. Perhaps the best
reply that can be offered 1s that the
metdo-oraters are later in the time of

Tuae Narionar GrocrarHic Magazing

their appearance than the main erop-
tious which supplied the hot materinl
necessary {or their prodpction, nmd thaot
they aceur when the topographic con-
ditions previons to the eraptions fuvorsd
the aceumulation of a deep deposit of
hot débris, T addition, on both Mar-
tinique aud St Viocent o complete gras
dation in siee and energy of the super-
ficil steam  explosions hns been ob-
served, Tanging from smal] gevser-like
spoutings, such as have occurred at
hundreds of localities in vallevs that
were deeply filled with hot débns, and
evett on brogd nnd comparatively smooth
suriaces covered with a thick sheet of
simiilar material, up to the markedly
energetic éxplosions In the vallevs of
the Falaise and Rivicre Dlanche. In
many instances the smaller surface ex-
plosions hitve been observed to follow
heavy toms, and the same 15 troe also
of the lnrger explosionsreferred to.  The
lurger explosions from the summit cra.
ter, on the other hand, are more ener-
getic than any that can without doult
be referred to the psendo-craters. The
minar eruptions from the summit era-
ter, however, may be due to precisely
the same immediate canse as the erup-
tions of the pseado-crater, namely, the
aceess of surfoce water to highly heated
rocks, so that an apparently complete
seguence may be observed hetween the
edcape of steam from hot debrisand the
discharges from true voleanic conduits,
It is thus seen that the discovery of the
crucinl test asked for is difhcalt; and
the finnl decision, 1f one 8 reached,
mist rest on a Judicial balaneing of all
the evidence and the welght to be given
to'the judgment of mdl'.‘ulun'l ohservers.
An mstructive fact [urnished hy the
paeudo-crater (even when the larger
andd, a8 some persois moy think. gnes
tionnhle examples are not considersd )
which has n bearing on the theorjes of
the nltimate canses of voleanie erip-
tions, is the close similomty, fond in fBct
identity, that exists hetween the explo-



Mout Pelée from Vivé, May 27

The great clomd of steath amd soke cose canlifower !-J-UF"-"I trown Lhe summi crater to s hesght
of from two to three miles. The descemditg shower of rain atd ashes shows on thee right

Tirawn by Gearpe Vartan, Hepublishes] from MeClure"s ."IIILg-J..rJ'rLt'
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sionsdue tysarface water gaining access
to beds of hot débns and the explosions
i the sunimit portions of true volcanic
condnits: o the former mistinoes sur-
fibe water descemds into hot rock débirts;
and, from the Fael thot water s present
1 the superficial portion of the eprth’s
crist, it =eems equally munifest in' the
lattor instance that highly heatél rock
rised-from deep within the carth amd
meets the surfnee waters,  In cach in-
stance steam explostons resull.

Variation in the Fruptions af the Fri-
wrary Craters.—The varations ﬁl’&lﬂlﬂﬁ
by the steam columns which ascemd
from active valcanoes—of which the so-
called pewe free of Viésavius i5 o well-
known example—and which m many
instances afford the most spectoeular of
the awe-inspiring phenomenn associnted
with them. hove been desonbed by
several observers who have regently
wisited Martinigue and St Vincest, but
most graphically by George Kennan.
The variations referred to are indicative
of what takes place in an active ormter
anil in the upper part of the conduit
lepdivg to it, and fumish evidence in
reference to the changes there in pro.
gress, A elassification of the varipus
phases presented by the steam colomoin
rising from Mont Pelée has been pre-
sented] by the gifted teaveler just re-
fermed to, which is iastroctive,

*“The vapor coltmn ascending from
Mont Pelde,” writes Ketinnn, " varies
greatly from day to day and sotmetimes
from hodr to hour, not only in density,
but in color, torm amd generdl appenr-
ance.  In its vorving aspects it may he
deseribed as follows :

tr. Thé wvapor of dguiescence: o
slowly ascending cohumun of pure white
steam, which has nefther sharp, cleariy
defined ootlines, sor puil-hike convelu-
tions, and which suggests steam rising
from the hot water of a geyvser basin or
from the escape-pipe of o big ocean
steanier.’

The explanation of the account of

stach o coltumn from i erater of the type
of the one at the siinmit of Mout Pelie
sepms< to be that the top of the luva
cobumn js well below the bottom of the
crater, amd that the hot rocks are dis-
charging stemi, owing to the contict
with them of water percolnting m from
the crater walls or falling of raan. The
generntion of steam is a surfoee phe-
nomena, and doe essentially to the seme
cause is the escape of steam from hot
dédhiris ejected by o voleano and soom-
lating in valleys, ete.  The notable fea-
ture is the absence of convolutions and
more or leas individpalized fAeece-like
masses in the sscending coltmn, such
as gre prodnced by-small steam explo-
sions from liquid Iava, asis frequently
the cade at Vesuvius

x. The vapor of moderate activity :
a column of grepter density and sonne-
what darker eolar, which rolls amnl un-
folds o little os it rises; and looks like
steam mixed wilh brownish or vellowish
sinolke {rom the chimney of a manu-
factory.”” |

This stage may reasonably be sup-

posed to indicate ¢onditions similar to
those mentioned i the first mstance,
but more intense. A considernhle val.
wme of witer gaiging sctess to the deep
funnel-shaped ¢roter might not be va-
parized before descending to the summit
of the calumn of lguid or buat 1:n'-1'.rli:ﬂ.ll§
cotigeitled column of rock within the
conduit, ard energetic explosions resnlt,
The steam columps indicative of mod-
erate aetivity thus correspond with the
columns prodouced by the maximum ex-
plosions of peendo-craters. The inner
slope of the crater of Mont Pelde i pre-
cipitous, ind, as several observers have
reported, portions of its wulls overhamng-
itg.  The fall of hlocks of rocks from
the crater walls would no donbt cause a
comnspicunons column of dost-laden stiam
Lo :L'T-ELI-I'].

‘3, The vapor of dangerous activ-
ity : a sharply defined dark-yellow col-
t i ﬂf whiit appears to be Dyguid mud,
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The Smoke from the Top Crater rising
on May soto n Height of Six Miles

Dirawn by George Vurian, Kepublisbed from
Meliure's Masizine

which boils out of the voleano in hoge
rounded masses, swelling amd evolving
i immense convalutions as it rises—one
grignntic mixl hubble breaking up out of
another in turm-—untl over the crater
there stnnds a solid opague pillar of boil-
ingr, unfalding, evolving mud-vapor five
hundred feet in diameter and eight or
ten thousand feet in heght.'”

When such a débris-charged steam
column rises fram a crater there is no
question as to the presence of a conduit
lending down deep into theearth, The
peetdo-criters seem never to reach such
intensity.

* 3- The vapor of greal eruptions:
astralght-sided shaft of veryblack smoke

Ture Nartional Grocrardic MacazinNe

(dust-charged steam ), which shoots up
out of the crater with a tremendous
velocity, like the smoke of a colossal
piece of artillery fired heavenward. This
shaft moes tou height of fifteen ortwenty
thousamd feet, and then mushrooms ot
laterally, so as to cover a circle fifty
miles or more in dinmweter, with o vol-
catiie canopy which is as dark as the
blockest thunder cloud and which shuts
oirt the hght of day like a total eclipse.
The projectile foree in erngtions of this
kind 15 so great that it throws the black
vapoer far above the mmfluence of the
trade winids, and the advnncing edge of
the volenmic mantle moves swiftly cast-
ward two miles or moreé nbove the Hevev
trade-wind clouds that are drifting in
the opposite direction. '’

In the making of such a colutin as
just described the volume of water and
of comminutied rock required is enor-
mions.  The volume of the column is
in the neighborhood of four billion
cithic feut.

H 1 per cent of the column s solid
tutter it equals 40,000,000 cubic fect,
equtals 3 000,000 fous,

If o per cent of the column s solid
matter it equals 300,000,000 ctbic feet,
equuls 30,000,000 tons.

Tobe sure, wehnve no accurate meas-
ures, our mformation being. almost en-
tirely (ualitative ; but as such a colomn
as is referred to has been observed to
reach o height hy estimate of 10,000
fect in two minttes, it may seemingly be
safely assumed that it reached its {ull
development in less than five minutes,
The coarser of the solid matter frst shot
out then begins to fall, and the form of
the colomn ismaintained by rew matter
driven npword from the crater. Thus
during each five munutes of an ernption
some 4,000,000, 0o cubic feet of diébris-
laden steam were expelled from the cm-
ter. ‘The averave douration of sudch

eruptions (s not koown, but i certon

instances continued for severul hours,
Dormg ewch houar that Mont Pelée or



Bread-Crust ' Volcanie Bomb, Mt Pelee [see page 424)
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froen the Baletin of the Amenican Museum of Notural History
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From a phetosmaph by Tie 1L 00 Flovey

Kuins of the Great Ihstillery in the Port Cusrter of the Uity
Showing Holes in the Iron Tanks due to Voleanic Bombardment

Repmblished fromt the Halletin of the American

Musoum of  Natural Hastory

Lo Soufricre way (i full hlast soanething
Hke a8 oo ooy oo cabic feet of dost
amd stone-Inden steam were driven ont,
Ciniy guessE== can be made ps tao the
amonnt of solid  matter the steam:con
tained,.  Shall we assame @ per cent or
1o per cent?  Most observers wounld
agree, | fanov, not only that the lntter
was neprer the truth than the forme:
estimote. but thot the trie measuare is
m excess of the larger of the twao,

The mnterial extruled in a solid eon-
dition, as will be shown later. = fresh
lava which came from deep within the
earth = but mingled with it are rock
trogments that were torn from thewnlls
of the comimis through which the dis-
charges occurred. The per cent of
old lnva among the eyected solids seems
to be greater on St Vinecent than on

Martintgne. o harinony with this is
the larger size of the crater of Lo Sot-
friere 10 comparisan with that of Mont
ol

The columiis of stedm of Kenoam's
tvpe Mo, 4 thus show that greit vol-
umes of rock are rsing from  deep
within the earth pod bheine blown mto
the  air. the
crerey displaved Dby steam colimns of
the No. 2 type 15 all that can be sup
pligd by the steam produced {rom rain
aiid percolating water in the upper part
of the condmr, it follows that diring
explosious of the No, 3 tvpe both rock
and steam ane risamgr froom oo depth om
the volinnmic conduits,  Presttmably
then, during erwption= of the tvpes Na,
3 and No, 4 molten rock 15 beine foreed
up within the conduit of avolecang and,

If. ps setnis proballe
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St Pierre.

From o photegsmaph by Dr B Ok Hovey,

Vet view of one of the holes.

T 1o

The matenipl of the tanks 15 quirier-
s page 4735

Repmblished from the Bulletin of the American

Moseom of Saturnd Tistor

1_'|"|;l|'i1]'|,.!; to Teliel of PUrERSHITE WA 11 11505,
the steam dissnlved in the molten
IMLEMIL ESCA pes with tremetilons vio
tence.  There are thus two sotumoes TG
(e steam wiich furnish the energy dis
played in the swmmit portions of ascend-
'-15|n. | |1,"||-|"|'||_1|jg.i'|-.-—l'tTI|. 1II.II]I.-;|I'IF‘ .|'|!I1 .i!ll.l
[r|.‘|'l|_l.'l|.;:|,'[]..-_'_ wialer, amd the other [rom
o desper but unkonown source. Bt
this attempt to follow the valeanie con-
s I.|_-|J'|'|,'j|,'|.'l| atil in fanev his bronght
s Lo |:1.J1. Tl_glll:lul .‘-['I!:"L1.Ii|:1'|rl'|1. -;I:'II'] H
15 time to stop, at j=ast for the present,

Ta the four tvpes of voleamic-stcam
columns deseribed above, a: fifth nught
bie adoled IHIHLIHHL' volrnnic 'I.‘:':]‘]""i*'llf-
ke that of Krakatox,

Products of fhe Ermplions, —T he mate-
rial discharped from Monut Pelée anid

secrmild. solul rock debns.

L Sonfriere may be divided o Lwo
portions : First, steam and gases and,
t'p 13 'I.]I.-l‘

pre<ent fim no obseryations mdicate

that molten rock les been extroded ;
1_1::1; 18 11D 1:]1.'.1 =L feallls h.:l"-'l.' I.:.llv'l-"lnl.."-E
over the strri ave from the crater ]

sither voleanoes or issned from fissures
in their sides,

As to the discharge of vast volumes
of steam, there s no difference of opinion
Ea v fOrmed il e varions IL'!.IH‘.'E- il-
ready rendera]l. (Observers who have
vigited the ermters from which the redent
CTUplioNns e and have éven ventuted
withiti them. repott only faimt troces of
[yp R e The conditions. howeser, lie:
twoeent the time whién d crater is (lies-
cent and when violent explosions oocur
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within it are no doubt different, und as
yet but little evidence concerning the
guses that may have been present during
the times of most violent netivity has
been obtnined. The mast that can be
accepted in this connedtion i5: a plainly
pereeptible ador of sulphurons acid no-
ticeable 1 the air even at a distance of
somme 8 miles atsen, when the voleanoes
were in 4 comparatively mild state of
activity, and' while walking over the
débris they showered on their respective
mlands. A much fainter ador of sul-
phureted hydrogen is reported to have
bueen present, & for examyle, nmong the
ruins of 5t Pierre, but whether due to
gas emitted from the volcano or arising
from argame motter burjed heneath the
still hot débris is not clear. The pres-
ence of carbon' dioxide, although as-
serted or surmised to have been dis-
charged during the greater eruptions,
has not been proven. The consideration
of all the available evideuce points
strongly to the conclusion that steam
was the chiel vaporous or gaseous sub-
stance emitted, but mingled with it were
minos quantities of sulphurous and no
doubt other gases,

In the above connection it shonld be
noted that fames above the summit of
both Mont Pelée and Ia Soufritre have

been 1 ed by severn]l trustworthy
witties=es, If the appesrances referred

to were 1o reality flame, amd not glowing
dust or the reflection of the light from
meandescent rocks on vapor, it is evi-
dent that inflammable gases were pres-
etit.  No spectroscopic observiitions seem
to have been made, however, and until
this is done the evidence nsto the pres-
ence of inflammable gases in notable
quantity must seemingly be recelved
with caution. _

The reports that Mont Pelée and La
soufriere diseharged nud are probably
correet so far as would appear from
u tlistance, yet the troe meaning wonld
seem to be that such eruplions were
of the pature of the explosions in the
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peeutlo-crater or in the true craters
during mtervals between the eruptions
from a deep source. Hot dust  and
lapilli accumulating in a crater during
quicscent stages wonld fumish moa
favomble conditions for the producing
of superficial explosions where min oc-
curred or springs entered a crater from
its sides, as has heen  observed, and
wottll produce ernptions similar to
those ng the udo-crater, nnd mmod
flows might result. It s evidently not
to be inferred that either of the vol-
canoes in guestion has erupted mund
from a deeply sented source,

The solid matter dischargped from
Mont Pelée and La -Sonfritre is almost
entirely in the condition of angular
frogments: varving in size from those
weighing in the neighborhood of one
thomkaml tons to the finest of dust
particies. The frmgmental material is
of two classes : First, fragments of the
rocks torn from the walls of the cons
duits throogh which the ppward rush
of débris-charged steam ocenrred: and,
secomd, frapments af  handened lava
winch hnd been forced upward into the
comdnits in a plastic condition and
shattered and blown ot by the escap-
ing steam.  In addition to the angular
fragments of fresh lava, minor quanti-
ties of more or less spherical masses of
similar material, which were projected
mto the air while vet moderately plastic,
have also been observed. While the
term sadaws fomd s heen applied to
much of the ejectml material, it is evi-
dent thut only the somewhat spherical
masses referred to descrve to be so
ciulled, nnd even In sach mstunces there
is doubt ns to the propriety of using the
term. ‘Twpical voleanic bombs have «
round or oval form, with extended and
spirally twisted projections at the ends
of the longer axis, the gpherical or
more commonly oval form and the
sparally twisted extremities being (ne
to the votation of the mass during s
aerial flight and while vet plastic.  No
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Bovs Carrving Water to Refogee Camp,
(Georgetowsn, St Vincent,
May 27, 1002

bonihs answering this description have
as vet heen reported as ococurTing o
Martinigne or St Vincent. The near-
est approach to a characteristic homh
are certain ridely spherical masses of
lava with cracked surfaces and withoot
projections or indications of a spiral
vwist, Fvidently these poorly shaped
hombs are composed of fresh Tava which
wis spficiently hot to make 1t soine-
what plastic at the time it wns blown
fnto the air, but was ton rigid to acqure
the typical shape frequently to be seen
it large numbers of bombs about cer-
tuin basaltic craters.

The absence of charseteristic biombs
on Marinigue and St Vincent is in
keeping with the composition of the
leva thrown out. The fresh Inva
is an amdesite having in a gen-
eral way the composition of a refrac-
tary brick, and unless wvery highly
heated woild not be plastic.  The dark
color of the columms of steam rolling
up from the craters when in violent
cruption amd the wast guontities of
fragmentn]l material showered ou the
ardjucent land and =ea is evidence that
as molten rock was forced up the vol-
canic conduits it became cooled and
stiffeneil before reaching the summits of
the voleances, and was shattered by

425

steam explosions and the fragments
blown into the air. Not only are true
voleande bombs absent, but clots amd
splashes af IﬂFEH.'IE or finid rocks, such
as are common about muny volcanoes
that have ernpted easily fosible material,
are also Jacking.

The fragmeénts cjected were in miany
instanees blown to & height of many
thousands of feet, the finer lapill and
dutst being carried perhaps five or six
mifes high, and on falling were distrib-
nted in part through the influence of the
winds, i a general way in reference to

wize and weight., The larger and heavier

masses fell near the craters from which
they were projected, while much of
thie fimer and lighter material was car-
ried great distances.  Varintions in the
method of disttibution were caused hy
the direction of the horricane-like hlasts
which swept down from both Mont
Pelde and La Soufriére during their
mightier eruptions, by the direction of
the trade winds pnd npper air currents,
and by tormado-dike swirls in the greatly
distarbed atmosphere.  The vastness of
the ares on which the ejected material
fall is indicated by the fall of dust on
Rarbados, Trinidad, and on ships 2735
miles sputhenst of St Vincont,

Observationsreported by E. 0. Hovey
show that, contrary to eaclier accounts,
writtén in part by myself coarse material
fell fu St Pierre.  The riddling of boiler
plates one-fourth  inch thick, in the
northern portion of the stricken city, by
stone shot against them from Mont
Pelde, is evidence that the horricanes of
steam charped with hot dust, which
swept down from that volcano on May 8
or May 20, mnd perhaps dunng later
eruplions, were accontpanied by a bom-
bardient of stones, no doubt hot, which
were 25 deadly as solid shot fired from
& CANNON.

Caaties of Hvath.—Respecting the gen-
eral eanse of dezath in St Pierre, the re-
ports of varipus observers differ more
widely than in connection with dny
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other ocrurrence commected with the
cruption of Mont Pelée, unless it be
teference to the seconidary criters re-
ferred toabove. Obviously many deaths
poenrred in St Plerre from the bombard-
wient of mizsiles that sw
city, as just mentioned, from the {olling
of walls and other abjects, from the fire
that followed the voleamie blast, from
nervous shock, ete, ; but opmions differ

as to the principal canze of the lets of
fife. The opimons referred to fall in

two-groups: o, those favoring the iden
that gases were the deadly ageney, and,
&, those which refer the lossol Life tothe
effects of steam charged with hot dust.
2. Certmin obsetvers are strongly e
clined to the opinion that Mont Pelée, or
more accurately, the ' Riviere Blanche
suberater,'” dischnrged gases which as-
phyxiated the inhabitunts of St Pierre.
A% to'the natute of the supposed] goses
ot least two suggestions have Iwen
made—one that it wad mainly sulphn-
reted hivdrogen, snd the other, carbon
dioxide or-some similar gas, Coupled
with the first of these stiggestions s
the furtlier hypothesis that gas explos
sions took place within the city and
addetl 10 the deadly effect of the as
phyxiating gases. The hiypothesis that
wete the diredt eniuse of the greites

part of the loss of life, os clinmed at 5t
Pierte, hias not, so far as 1 pm nware,
been extended to St Viogent, it the
dead and the injured on the two islands
met their fate in precisely similar waye
The evidence bearing on the guestion
mmder consideration lias been judicionsly
diseussed by George Ketinas, and the
testimony 0Of the 2ole survivor of the dis-
aster of Moy 5 placed on record. Had
noxiows gises, and especially snch heavy
oties a8 earbon dioxide amd salphureted
hvdrogen, beet swept over the city in
sufficient quantities to kill nearly ail the
inhabitants, it is evident that the obeu-
pant of o cell below the level of the ad-
jacent street would have been fn a most
dangerons pasition.  The testimony of

through the:
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the prisoner referred to, as summarioed
by Keunan, aftern eritical cross-exanii-
nation, i3 that he ** heand no explasions
or detonations; saw no flame; smelled
no sulphurous gas, and bad no feeling
of ocation. He was ssmply burped
by hiot adr and hot ashes which came
into hi= eell theongrh the door groting. "

It is impracticable to review in this
cuay all the evidence which it s elaimed
snstains the hypothesis of asplivxis-
tion by gases.  This side of the discns-
siom, however, has been well prewnted
by R.T. Hill in the NatioNan Gro-
GRAaFmIT MacaziNe, n the Cewfury
Mayrazipe and in Collfer’ o 1eeddy, and by
Angaelo Hedlprin o eCluwre s Wagazine
| s Hst at end of this essav ).

b, The efficiency of steam charged
with hot dust, or of either of these
agencies alotwe, to cause scalds, burns,
and  even  instantaneons death, 15 not
open to dombt. The guestion 18, Was
the steam and hot dust swept over the
portions of Martimigue and 5t Vincent
at the time so many thoosamd people
were killed the chict sgeuey i their
destroction 7 Cumulative evidence has
been nilided 1o the varions clusges of facts
presentéd by me in the July nomber of
this Mapgazine,* which sustains conclu-
sions then reached. [ refer to the nar-
rative of George RKennan published
The Omdfonh for Aungust 16 | the prelim.
inarv report mide by Tempest Anderson
and ]. S. Flett to the Roval Society of
London, and the preliminury report
minde v E. O, Hovev to the American

* 1t way impracteatile for me o read the
prodl of 1the artkcle referred to, sl in the titlos
of sonre of the llostrations, especally, there
uro scriots efforn  In the tile of the !|'|I_nh:+
opposHe page 278, 4 Deirgetown ™ shob il he
syttt for 0 Kilmgstoswn | " the title of the

tate oppesite page 352, should e " Valley of
Ex'ut'lilm River deepdy fMed with ot ddtis:"
e 2R, the title of the iHlustration shroaiglal
toad “* Sgmmit of Morne Jd"Ommnge, 50 PMerre
The map on page 352 fatls 0o whos The oo ot
the mrcth ey of S5t Viocent, os indicated on
v orlginal, which was not devestates], aodd is
winch genermlizmi in other wave —1.C R
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Musesm of Natural History,  Althougl
frankly confessing that T am not an un-
hiased judge of the printed testimony,
vet it seems fair to claim that the evi-
dence presented is conclusive ns to the
tmpartant part taken by steaom and hot
dust i the sudden destruction of the
peaple of St Vincent on May 7 and of
the inhubitants of St Piorme on May B,

Disomnand Uiodeaprse féaxty, — Tnti-
mately associated with the destruction
of St Plerre is the diréction tnken by the
hinst of dust-.charged steam, with its
vollevs of stones, which swept over the
citv, The hypothesis that St Pierre
was-(lestroved by an eruption from the
YRiviere Blunche subermnter ™ bémny re-
rected, and the further suggestion, besel
on the earlier reports in reference to the
opering of o fssure in the side of the
mountain, not finding support in Inter
evidence, the way is cleared for o better
understanding of the true ciuse of the
divection taken by the down-blast thot
came, as now seems definitely proven,
from the Etang Sec, which isessentiglly
o -=snmont crater.

To understand the natore of the vol-
canic blast which destroved St Pierre,
one tecils to visit the region swept hy a
smilar eruption o St Vincent.  The
voleanoes on these two islands have not
only exhibited a direct relationship in
the timmes of their -:-_l:uFLinns- bt the
surisce phenomenn exhitbited by one 5
the counterpart of whiat took place in
the case of the other. Happtly on St
Vincent, however, there was nio densely
populated city within the radins of
greatest destruction.

(St Vidcent the region throughont
which the previously lixuriint vegetd-
tion, plontations; etc., were swept away
or bired beneath hot dust and stones
encireles the movutain,  The direction
in which trees were swept down, and on
the periphery of the devastated area the
erosion of the bark of trees still stand-
ing on the side focing the voleano, as
well as much other evidencs, show in
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it oSt conclusive monoer that a biast
charged with dust amd stones swept
diwn the slopes of La Soufrniere in all
directions: The influence of hills at o
distance of some four or five miles from
the voleano in <hielding the vegetation
on their slopes facing away from it
shitows that the topogrophy of the lund
controlled, in o measure, the direction
taken by the wolcanic winds, The
pricence of a partially encircling ridge
or swwemea, on the northinst side of the
voleano, seemingly accounts for the
escape from destruction of o narrow
fringe about the northenst border of the
island, The outwarnd direction that the
blast took from the mountnin, it de-
creasing intensity with iocrease in the
dlistmnee 10 traveled, amd the absence of
even hvpothetical suberaters, all bear
witness that the heavily dust and stone
cliarged steam from the old erater near
the smmmit swept downward and out-
ward with hurricane force, in a similar
way to the more localized blast from
Mont Pelée which destroved St Pierre.

The one conspicuots feature of Mont
Pelée which differs from anything on
La Soufriére is the presemee in the south-
west portion of 1ts active crater of a
deep notch—the Fende or Ferre Hendie—
whicl, as stated by Heilprin, has heen
a consplenons fenture of the mountain
sinece the eruption of 1851, amd may
have existed previous to that event,
This cleft is in plain view from St
Prerre, and during my visit to the depd
city one comld look mto it and plainly
see the roddy cone of ernption with it
nsoending gteam coliomn that was bheing
it within the emter.  The aren ren-
dered desolate by the hot bLlast from
Mont Pelée on May 8, and ngain swept
over by a similar blast on May 20, 1s
fan-shaped, the apix of the triangle be-
g essentially atl the summit of the
monntain.  The coineidence betwees
the pasttion amd direction of the Fente
and the apex-of the expanding volcamic
blasts mav well be considered signifi-
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Richmond Estate, 51 Vincent, May 25, 1g03

Dunes of wind=drifted voloanic lapaf amd dust from Le Soulddee on o previonsdy cuitivated

arch, The tree trunks e the tvmaine O palins.

The rill channels show the hegioning of the

erveeion o the freshly added laver, which 15 from three to ten O hode feet thick | see page $37)

cant.. PFrom the wamnous sccounts of
tlte erpplions of Mont Pelée available,
it tw seems evident that the blasts
wlich destroved so much of the vepetn-
tion of Martindyoe and wronght havec
in St Pierre ciame from the erater with
n deeply notched: tim, and that the
direction thken by the blpsts, at least on
Muov 8 amd May a0, wos determined by
that rift in the eniters rim,

A= stated by T. A, Jagpar, the down
ward binsts from volcanoes do not re-
(uire a horizontal nozxle to project
them, " They are simply the result of
the down-blast after the heavy gravel
has bepon to Ell, acting againsg the
upblast from the throat of the voleano,
atid both together deflected and thmwn

into terrific whirls or tornadoes. "' “'his
explimation, althoogh briefly stated,
may ssemmgly be token as the leading
caunse of the downward sweep of the
steam cluirged with rock fragments on
both Mont Pelée and La Sobfriere. [t
fdoes niot seem clear, however, that the
down-hinsts ocour only alter o towering
column of débris-charged steam has
reached a great height and the fallof
the heavier material within it hes be-
gan. T hen, pgam; it may be asked
why it is that every strong eruption is
not followsd by o down-blost ?
Vanations in the character of vol-
canie erapbions of the type under con-
suderation ooenr on ncconnt of variations
in the energy of the explosions and the
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degree to which the ascending steam is
débris-charged. Tf the energy is great
andd the ypwand propelling foree essen-
tinlly constant, it mayv well he inferred
that the colummn, as exploined by Jug-
gar; will attain o great height before
the resistance it offers to the ascent of
fresh material canses an expansion st
the base, If. however, the steam driven
aiit 4l any stage in an eruption I8
excessively loaded with débris, an ex-
pansion and overflow at the rim of a
erater might oceur, no matter whether
the fall of previousiy dischargéd mate-
rial from aloft had begun or not. The
essential feature in a down-hlast from a
crater seems to be thot heavily débris
‘charged <tedm behaves in many wavs
like a fluid and will flow down steep
gradients and acquire grest wvelocity
when the slope and other fentures of the
surface over which it progressss are fa-
varahle, The gradients on the slopes of
Mont Pelde and La Soufriere, within the
rome of destruction in each case, are
abont 1000 feet to a mile, and, as seems
evident, the finally secepted explanation
pe to the coptrofling condition which
gave direction to the blusts which swept
them will include the principle just
stated. In this conmection it is in-
stroctive to note certain observations
mode by Messrs Anderson and Flett,
commissioners sent by the Royal Soci.
ety of Lowlon to study the recent ernp-
tions, On the evening of JTaly g these
gentlemen were on a vessel near Car-
bet nnd witnessed an eruption of Mant
Pelée.

“As the darkness deepened, a dull-
red reflection was seen in the trade-winid
cloud which covered the mountain sum-
mit. This became brighter and brighter
and =oon we saw red-hiot stones pro-
jected froan the crater, bowling down
the wmountain slopes and giving off glow-
ing sparks;  Soddenly the cloud was
brightly illummuated, and the sailors
ctied, * The mountain bursts!*  Inan
incredibly short space of time a red-hot
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avalomche swept down to the sea,. We
cotld not sce the summit owing to the
isterveding vedl of cloud : but the fix-
sure and the lower parts of the motn-
tiun were clear, and the glowing cata-
ract EL:mm-ﬂ over them right down to
the shore of the bay, It was dull red.
with & billowy surface, reminding one
of & snow wvalanche.  In it there were
large stones, which stood out asstrenks
of bright red, tumbling down and emit-
ting shiowers of sparks. Tn a few min-
utes it was over., A low, angry growl
had borst from the mountain when this
avalanche was launched from the cra-
ter.' The time occupied by the ava-
lanche to reach the sén was * possilhly
a couple of winotes, It conld not Have
been much more.”' . |

“ There is podoubit that the eraption
we wittiessed was o connterpart of that
which destroved 8¢ Plerre, The
most pecnliar feature of these eruptions
i% the avalanche of incandescent sand
and the great black olond which pocom.
panies it. The preliminary stoges of
the eruption, whichh may occnpy o few
days or only a few hours, consist of out-
bursts of steam, fine dpst, and stones,
amdd the discharge of the emter lakes or
torrents of water or of mid.  In them
there 5 nothing noustal, bt as soon as
the throat of the crater s renchied, a tinss
of meandescent Invn rises and rolls over
the lip of the erater i the form of an
avalatiche of red-hot dust. Tt is p lava
blown to pieces by the expansion of the
gases it contains. It rushes down the
slopes of the hill, cearrving with it a
terrific hlast, which wows Jdown every-
thing in its path. The mixture of dust
mie] gases belmves iu miny wavs like a
Atdd. Theexact chemical composition
of these pases remains unseitled. They
apparentiy consist principally of steam
amd sulphorous ackd.*" . .

The scevunt just quoted of a typical
down:-blast from a volcane, seen n
favorable conditions by trained phsery-
ers, is porhaps the best evidence on rec-
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ord from which to judge of the nature
of certuin phosesof severn] of the tecent
eruptions; In the mstance ciled, there
does not seem to have been n lofty col-
umn of dust-chorged steam stundime
above the sunimit of the mountain,
which deflectsd the upward blasy from
the vertical conduit of the voleano, Tat,
owitg to the density of the mixture of
steam and dust driven out, it overflowoed
the lip of the erater and rolled down the
wonntain side. That is, one condition,
s previonsly stated, which mayv bring
aboit @ marked varigtion o the nature
of an erttption, and in fact furnich the
chicd comtrol of the secondary phe-
nomena, is the density with which the
stenm extruded i= charged with solid
matter. This condition may obtain
control even when the explosive vio-
lence 18 not enough to drive the dust
laden stenm to 2 great height. The
degree of comminution wonll no doult
be unother factor influencing the resualt.
The finer the solid material was com-
minuted, the more Hutd-like wonld be
the mixture.

In an ernption like that described
above the topography may exert a de-
gided inflnence. During eraptions of
great but of not the maximum intensity
the deep notch in the sonthwest portion
of the fim of the active crater of Mont
Pelde wonld give direction to the cxcap
mg dust-chorged steam and determine
the course the expanding avalanche
would ke, [n the ubience of such a
potch., asin the case of Lua Soufritre,
the overflow would be mdial. A more
intense eruption from Mont Pelée might
also be radial, the noteh in its rim fail-
ing to intluence <o completely the direc-
tion taken by the greater discharge.
This is what seems to have occurred
during the later ertuptions of the vol-
cang, when Mome Rouge and other
villages were destroved.

Mud Flows.—The valleyson the lower
slopes of both Mont Pelée and La Soa-
fridre have in numerous instances been
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filled to a depth of 40 to 60 0r more fect
with hot dust and stones; The streams
have thus been displaced, and are striv-
ing tb reeain their right of way, hut us
vet, owing lurgelv ta the washing down
of dest, lapilh. ete., from bordering
slopes, are making but slow progress
with therr work. In manv instanees,
in fact, the high-grade rills are bring-
Ing to the muin dramuge channels more
débris than the mester streams can re-
move, and the of vallev-filling
continues.  Watiér finding 18 way into
these beds of hot débris, as nlrendy
mentioned, causes stedm  explosions,

Hometimes of such encrey as to resem-

ble o primary eruption from one of the
mitin ot true craters.  These ertptions
at thnes hurl large quontities of débrs
into the stream channels which have
been portially cleared, thus ‘producing
dams and cansing smal] lakes to form.
These water bodies rise until they over-
flow the accumulation of loose materinl
restraining them, when they are rap-
idly drnined, and foods of water heay-
iy charged with débris ocenr below
where the temporary doms were formed,
The mud Hows originating in these und
other similar ways hove been freguent
on both Martmmiqueand 5t Viovent, and
have in several instances besn referred
to us lava Hows,

Lorosion.—Much that i highly in-
structive centers about the manner in
which the surface waters are removing
the freshly ndded material from the sur-
fapes of Martinigue and St Vincenot.
[nstead of Leitg a protection to the sur-
face on which it rests, the fresh débris
IS i1 many instances of assistance in ils
more rapid erosion.,  On steep slopes
and even when the surface is nearly
level, the rills formed during the uumer-
ous tropies] showersquickly cut through
the logse surface material and, aided by
the angular particles in suspension, cor-
rode the soil or rocks beneath, The
rains, os it seems, are heavier than
ustal, owing to two causes: First, the
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grent mmount of water contributed to the
atmosphere as steam, and, second, the
vast nmount of dust blown mto the air,
each particle of which serves a4 a center
for condensation. The process of fash-
ioning the topography thronghout the
extensive areas from which all vegetation
hins heeny removed. g reatly ascelerated.,
Tlis winre Hllﬂd etcsion will, no doubt,
continne nitil the snrface is again plant-
clothed.

The volcanie eruptions have clanmed
g0 muich mmediate consideration from
the severnl gpeologists und  peographers
who have visited the strickesn islands
that the indirect geographical chnnges
resulting from them have not received
the attention they desrve. Not only
the pulsating sireams of steaming water
and their dccosional greut dischaorges of
hot mud demanid detafled stedy, but the
way in which the undermening of banks
of lotee débris Jeads 1o landslides, the
development of consgquent atid subscs
quent streams; the manner in which
streams develop and maphdly puss from
vouth to old age, cte., deserve to be
carefully recorded, The streams are ot
only eroding bot depositing. Teltosare
being formed and additions made to the
lati.  The final resting places of the
fresh diébris which fell on' the islands
will be 1 the ndjacent sen, where great
quantities of fragmental valeanic mate-
rinl is being spread out to form sirotified
tuits

aves in fhe Sen.—Reparis huve ap-
peared m-the newspapers, from time {o
tinve since early in May, of so-called
thdal wonves., As s well kpown, the
waves referred to bhave no connection
with the thles, hut are ssmilar to those
occisionallyaccompanying earthguakes.
S0 fur us can be mdged, however, the
nntsnal waves that have recentlv broken
ol the shores of Martinigue soad St Vie-
cent have not been due to movements
in the earth's crist, such as commonly
produce earthgquakes, although somo of
them moy have been of that nature.
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The waves referred to have been cansed,
in most instances, by the disturbances
roduced i the water of the seu by the
lnsts of dost-luden stemm that have

swent down from the eraters of Mont
Pelée pod La Sonfrdre.  Similur waves

have also hegn venerated by the entrance
into the sen of stupendons mod fows, or,
pethape more properly, avalanches of
tock débris and water, like the one
which destroved the Goerin sugar foc-
tory on Mav 5. Agiin, landstides have
oodntted in the lodse deposits on the
Caribbenn shoresof both Martinigue and
S5t Vincent, and similar shides, as indi-
cated by the breaking of télegraph en-
bles, have probably taken place on the
steep sibmerged slopesof the mountains
whose sumnuts form the islands men-
tioned.  Inthese severnl wavs, wavesin
the sea appear to have béen genernted,
but 1 -all nstances they bave been low
ind but hittle damage from them has
resulted. The earthquake shocks that
accompanted the recent eruptions have
been comparativelv light, and, so fur os
can be judged, not of such b niitire as
to canse large waves in the adjacent sen,
The earthguake shocks, however, may
and prabably did hring aboot the descent
of some of the landslides on the margin
of the sea nd on the steep submerged
slopes, and in this way are indirectly ac-
countahle for some of the = waves,
Landefides. —The landslides just re-
ferred to occurred principally on the
west side of St YVincent, to the north
of Chateaubelnir, wherestrips of nesily
flat alluvial laml, adjacetit to the sea,
have disappeared, leaving fresh blufls
of loose debris some thirty or forty feet
high. It lus been suggested that this
disappearance of land, and inaone in-
stance of the site of a village, was doe
to movement along a fault—that is, the
stbsidence of the rocks on one side of
ndeep fracture in the earth’s crost—
but the evidence does not seem to sus-
tain this hypothesis. The londs that
have disappeared, as shown by the es-
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carpments remaining, were composed
of unconsolidated debris. deposited for
the most part directly by streams gs
deltzs,  This loose materinl, resting on
the steeply inclined rocks beneath, was
in a position to be easily dislodged by
earthguake shocks, by the rush of mud
avalanches down the wvalley, at the
mouths of which the deposits had been
made, and by the retu.m witves when
the sen was disturbed by the voleanic
blasts or by mid avalanched, The
changes mude by sobsidence of the
land are not great, and, as severa] ob-
servers have stated, mav rensonably
he accomnted for in the monner just
referred to,

Lleitriead Fhspiays —The graphic ne-
counts that have been published of the
recent eruption give o better ides of
the magnificence of the electrical phe-
nomes accompanying volcanic explo-
sions than was previously attalnable,
These observations show that an in-
teresting and  difficult problemn here
awdaits solution, The most striking
pha=e of what 15 ossumed to have bieen
an electrical display during a primary
eruption of Mont Pelée on the evening
of May 26 is thus described by George
Kennan :

“ The feature of the eruptivn that
maile the deepest imrre-'-e:ilm upon me
was the stellar lightning.  The uprush
of block smoke, the glow over the
crater, and the shower of 1pcandescent
stones and cinders wiere all phenontenn
that hod been olserved ond described
before: but the short, thin streaks of
hghtning, lollowed by star-like explo-
sions in the voleanic mantle—not only
above the erater; but miles away from
it—were entirely mew. The distincotive
charncteristics of this lightuing were
the shortness of the streak, the com-
paratively great size and hﬂﬂmmy of
the spark, or hight-hurst,; at the end of
the streak, and the single booming re-
port that followed. Sometimes three
or four great sparks, connected by fery
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streaks, would flash together in this
wav: ind at other times the stars world
burst 5o far back in the ¢lowd thar the
streaks were fnvisible and there wus
only b cirenlar irradiation of the va

If there was any storm hehtning, of
the ordinary kind, in the carlier stages
of the eruption, it woas s0 much less
noticeable than the stellar lghtning
that it escaped my observation; and I
am guite sure that there was no rolling,
reverberating: thunder at all nntil wear
the ¢lose of the displav, wheu reddich
lightning-bolts began to dart down on
the volcanoe from the developing starm-
cloud over the criiter.  Before that time
all, or nearly all, of the electric dis-
charges had ended in stellarlight-bursts,
and all of the thunder hod been made
up of stparate and distinet reports, like
the thunder of a heavy and rapid can-
nonade '

In reading this account one can
scarcely avord wmaking the tentatve
snggestion that the streaks of light and
Lrilliant explosions, apparently resem.-
hlitig the trails and oceasional bursting
cansed by meteoric bodies entenog the
earth’s atmosphere, may have been due
to 1ntensely heated solid particles on
entering the oxvgen-charmed mr,

{(Mhew Phenemena. —A final report on
the recent and still continuing eruptions
of Mont Pelée and La Soufritre must
include the evidence i reference to: the
sounds  generated; the earthquake
shocks=, the areas on which dust fell
and its relation to the Jdirection and
force of @ir currents, gravity waves in
the air, inflyence of dust in the air on
sunlight. and, most interesting of all as
well as the miost novel, the magnetic
waves penernted, sonre of which were
recorded almost instantaneously at sev-
eral magnetic stations in the United
States aml Canada.

The Study of the Earth's Interior.—
Perhaps the chief leson tavght by the
recent volcanic eruptions in the Autilles
is the meagemness of onr knowledge.
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concerning the interior of the eartly
In this more pointedly, perlinps, than
in related fields is the saving true that
““the Enown is but o smnll {raction of
the unkuown”” o the study of the
earth's interior, the search for the nlii-
mate causes of voleanie erbiptions, ete.,
a Visit to an-active voleano 1€ most in-
structive amd suggestive, but such n-
vestigmtions should not end with the
sessation of the outhreaks.

The manifestations which reach the
earth's surface and on which oar judg-
ment as (o the condition of its interior
mit=f be clilefly based are movements in
the rocks, earthguakes, escape of hent,
magnetic changes, ete, While several
of the phenometin feferred to become
cspecially prominent during volcanic
eruptions, they are not confinesd to such
occurrences or to the vicidity of valcame
vents, bhut may be studied at all times
and at any lecality. Among the ree-
ords which it is desirable o obtain and
from which some judgment in reference
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to the condition of the earth’s interior
miay I had sre the ocvurrence of earth-
guukes, their character, direction of
motion, location, both peographical
antd vertical, of their centers and all else
concerning: them, and changes in the

‘magnetic condition of the earth, Ob-

servations 1o these directions are highly
desirable in the vicinity of volcanoes in
order that they oy serve as danger
sigpals, but may yield valunble retums
when cartiad oo at a distance from all
centérs of voléanic disturbanee.

In this connection 1 wish to suggest
that the National Geographic Society
cann make a substantinl addition to our
knowledge of the earth by maintaining
o mognetic pnd seismographic observa-
tory. Lt o start be made by placiog
il our Hublard Memarial Building the
best instruments of the nature fust res
ferred to that can bhe had, and extend
assistance to individuals, colleges, ete.,
at as many other localities as practicable,
in establisking similar observatories.
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THE COPYRIGHT OF A MAP OR CHART

By Wittiam Avexasper Mivres,

AtTHOR O0F “CorvRIGHT PROTECTION FOR PHOTOGRAPHS '

T1EN our forefathers were assembled in the second sessfon of the First
Congress on the last day of May. r7g0, and decided to Pl i clpn
Yon think how good o Tife FTIREE low, the first article that they mentioned to be
you will fewd, and you map  protected wos a ot Then in that act followed
ol grear prisposss.— e War-  the words ** chart, book. or books.”'
tel, Edrvaine £ ogfe. ) ,
Hy giving maps the preference, first mention in
the law, now seems but to emphasive the fact of the greatest meed of the country
at that time in such productions. There was o deatth of maps, and prior to the
Undoubtedly, Miletos wos Passage of the stitute medtioned positively no entonr-
thi}lﬂﬂ hiplace of purtography.  agement to draftsmen and cartographers.  The science
—Wou. Raiche. af chartology wasalmost ankbown and bt liktle prac-
ticed i America previons to the advent of. the copyright Inw, What menger
accomplishments there were inthose lines were generally performed by foreigners.
Fvers ship thit' comes to U107 couniry was atsex, withoot a chart.  There hod
America got its chart from  been much plotting against the British, bnt scarcely
Columbiy. — Eueersime. note in the making of maps.
The law of 1700 was the first of our copyright acts, and secured protection
to authors and proprictors for their productions: for n period of fourteen years,
Ltz ks Bons calld with anextension for I'l:ll:wtr&l::n more. Thus the longest
ikl o The Ml el ik possible term of a copyright was twenty-eight years (n
ners of the people who speak  1ETTH copied from the provisions of the old English
o Wax Miiver, law)., Ourliaw-makers have since very wisely extended
the life of a copyright, so that now the original s
granted for a period of twenty-eight vears and with provisions for a renewal for
fourteen yeirs additional,

Tt is ammibeg the Fieptions that we find the carfiest recorded
examples of cartographic representation.  Apollomins of Rholes
(b 240 B, C.) reparts fn his Argouantica that the Hgvptions of
Colokin, adolimy dating from the tme of Rameses 11, bl pee-
servedl an Helrlsoma certaly wooslen talidets of which L] amd
sort, romds amd highwave were accurately indicated.—Ewnereio-
pori i Bedtimnion,

REXEFICENT EFFECT OF THRE LAW

The results expicted to be attaine] by the framers of our law' (or the encour-
- agemont of map-makers have been fur bevond any of
dﬁ:;}“ﬂtﬂ,;hﬁtt;ﬂf their reasonable anticipations, until nt the present
ot time the United States of Amerfon is leading the world
in the productipns of this wonderful art, one S0 nseful

to mankind. The quality of our product is of the very Anest.
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The government itself, by reason of its great eonsumption of maps, has heen
& leading factor in rofsing the standard and v educnting and encouraging the map
. artist—or should we say the map scientist? Geneva,
“':3::‘ -:i?iu:;;:ﬂ u:.:[;T;-.::::I* Switzerland, sad to have been for so many veass the
tiiek — VAl tlie Spunizh BIERtest map-producing center of the world, has been
Crpiy. relieved of the laurels she so gmcefully wore, and our
own Washington enrmes the hovor as one of the pearls
it herprecionsdindem. A dozen different burenns of our government are engaged
in map-work of some sort, not alone of this conntry, hut of all portions of the
globe, its seas and skice, It husenticed to our shores the best workmen of Furope.
Government maps are public property, So far as the copyright provisions are
coficerned, and are nut copyrightable.  This is ooe of the rensons why private
. establishments nre enablad to issue morve and belter
Peering i e for ports = :
and pieey il rode e TOPS of mony kindds at a Jow price than can be tirned
ek il af Viwier ont anywhere else om the globe. It is getting o now
that when one wishes to moke o journey afool or by
train, carnage. wheel, or automdbile a map can be consulted for information as
to roads, time, distances, grades, bridpes; paths, hostlerfes, fepaits, anid [nel, to
make no mention of the weather and stars and tidés.  The practical benefits are
multifarions.

When Hecativys (soo B C.) waribed Iis eonntrymen agalnst
eogaging 0 & conflict with Diedas be enforem] bis arpuoments by
peinting out the vast extent of the Persian BEmpive upon & tmap of
the ** entire cirouit of the sorhd,*" which: ol beey ehgraved opon
o beazen tahlel.— Wy fafernafional Geograph.

DIRECTIONS FOR ORTAINING COPYRIGHT

It is the design of the writer in this article to give a few simple, elementary
directions for the guidance of the applicant for copyTight protection. When a
map or chart hos been produced and the author or Jegal owner of it desires 1o
obtain the benefit of the copyright privileges, the first step should be to write 1o
the Register of Eup}'fﬂ'ghil_-..'n,!;'nﬂlim;t-.m. v C., for a blank application, ‘These
blanks are:so nrranged that in o few wotds the applicant can insert all necessary
informiation. The wuse of the blank will insure the guickest possible favarnhie
actian, amd any other form of application is liable to omit some vital requirement
of the Inw, cabming delay and perhaps vexation, The prime requisites are: Name
nmid address of the applicant : amount of money enclosed and its nature : nature
of the article to be copyrighted ; title of the work ; name of the claimont of the
copyright and residence ;| country in which the article s to be printed ar pro-
duced | name of the anthor ond of the country of whicli he 15 a citizeén or subject :
form of claim, as to whether author; designer, or propristor : neme and address
to whom reply is to be mailed ¢ a copy of the printed title.

After the blank has been received and Blled out, there will be noticed thnt
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there-is a spuce on the thicd poge for attaching the dtie of the map. For this
purpose the corner of the map which contnins the title and the nsnal copyrighy
notice as it will appear when tssued to the public should be ent off and attached
to the blank by pasting. Thisshould all be attepded to before the doy of publi-
cation.. If possible it is well to send the applicition, the fee, amd the two com-
pléte copies required to be deposited, all in one package, to the Register of
Copyrights. ‘I'he results will be quicker and surer,

As to the matter of fees: For each title the fee is 5o cents, provided the
anthor is a citizen of the United States, but if he be 5 citizen of n foreign country
with which this country has copyright relations the fee is 81, I 2 certificate is
desired ( which shows how the entry will appear on the reconds) an adilitional fee
of 50 cents will be necessary.  Maps published in two sizes, that i where the
wcales of the two diffes, Tequire two separnte entries and fees for copyright. A
postal money order is the best form for remitting fees, and itshould be made pay-
aire to the Regster of Copyrights.

If the article to be copyrighted ts a map, it should not be alluded to hy any

other name. The statement shonld be plainly muade
1 arn neas to the place where T :
they shoull micct, if Pleanle et it isa stap. It should not be designated a chart,
have mupped it truly,—Cym.  Plat, plot, or atlas; an atlas is a book of maps. The
belimyr. apphicant must bearin mind the fact thuat the law con-
templntes a map as being a delineation of some portion
af the enrth's surface.  Not everything populaciy so called isa chartin the mean-
ing of the law,

If ane wishes to protect a chart much eare should be exercised, owing to the
different meanings given to that term by the puablie,
the dictionaries, and the law. The applieation should
read : YA uMAY O CHART.'" The law regurds a
““chart '’ as a special kind of map, as a delinention of some portion of the heavens
or of the waters of the earth, more plainly as o map of stars or o map of waters.
Neither is it o plan or drawing of other objeats or o card or sheet showing tabiu-
Iated information. The public i prone to charhcterize o fariety of things as
charts. and when they get before the copyright officinls meet with disappointment
in many instances.  As early as 18528 o decision was Handed down statme that a
copyright cannot sabsist in A chart as o general subject (Blunt o Patton, Fed.
Cas. rg8o ;2 Paine, 357). I an applicant have o drawing, pottern or chost, ns
it is commonly ealled, to be gsed on & cutting machine and with directions forits
ke, he cannot obtam acopyright as a ** chart,”” botwonld have toapply for pro-
tection asn ' book.'” In the cose of Drury s Ewing { Fed, Cos, gog5; 1 Bond,
gsgo) the court decided thot a chart on o single sheet, containing diagrams repre-
senting a-svstem of taking memsures for and cotting women's dresses, with in-
stroctions for its use, is a ** book," within the copyvright law. Another has a
music staff and scale which he terms a ** muosical chart.’”” The law koows of no
such ' chart,”’ aod the only possible chanpe for the applicant might be in apply-

We map the starry' sky. — 0,
S raofif
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g asa “hook.," Then there s 'A Chart of the Greater United States—An
Up-to-Date Historical, Political and Statistical Record, with Maps, Fte.'®  ‘That
would be a ** book ** pure and simple and should be applied for as such. An-
other phase of the meaning of the word **chart ' will be seen in the decision of
the court in the case of Tavlor s Gilman (24 Fed,, 632), in which it was held
that the word ' chart'" as used in the éopyright law does not inelule sheets of
paper exhibiting tabulated or methodically arranged information, but such articies
might be protected as hooks.

The law requires that on or before the day of publication two coples 6f the
comnpleted miap or cliart shall be deposited with the Libratian of Congress. In
the case of a map or chart, unlike that of o book, photograph, ¢hromo. or litho-
grapl, the two copies to be deposited need not be made in the United States, Tt
woitld seem that the day has now arrived when the provision should be inserted
i our law requiring the copyrighted mups and charts to be engraved and printed
in this conntry. There is a provision in the statutes for the granting of cupy-
right on new editions wherein substantinl changes shall be made. In such case
it is mecessary gither to make out o new application, as in the first instance, and
send it, with the proper fee, 1o the Register of Copyrights, and on or hefore the
day of publication forward two copies of the article for deposit: or, merely deposit
one copy of every such edition without making o new application. It is perhaps
hetter to file o new title, describing the map or chart as ' being the second or third
or somne other edition, revised, ete. I'm 1872, in the case of Farmer ps, Calvert
Lithographing Company, the court held that new editions of maps are included
in the copyright laws (Fed, Cas, 4651 ; 1 Flip., 208),

Thesclentific treatment of geography nml map-making has s
origin mmony the Topie Greeks of Asin Minor,  Anaximander, a
pupil of Thales (about 360 W C ), sketele] this Arst map and was

the first whisought to determine the compavs of the earth (the
world disk ) and the sea—Fucyedoprdia Brilawnica,

HISTORY OF THE DEPOSIT OF COPLES

The matter of the déposit of the copies has had quite 4 little vaticty im its
history. The original copyright law required that but one copy of the map
i mre wanmastier partii 3!1:.-1:{-.1 be deposited with the E-Eﬂi..l:'n'l'} of State within
At exerelse anbuiig the yorth 5% months after the day of publication. In the first
but to draw plattes of Sicile general revision of the copyright laws, which ccenrred
and describe the situstion of in 1831, it was stipulated that onecopy of the nrticle
Lihys amd Casthage — M- gropected shonld be deposited within three months
e ofter publication with the clerk of the court who
recorded the title, and this copy was to be sent by the clerk of the court to the
Secretary of State,  That was during the dayvs when copvright applications were
maile to the cirenit conrts of the United States instead of to the Register of Copy-
rights, as at the present time.
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On the estahlishment of the Smithsonian Institution by the act of Angust
10, 1846, the above provision as to the deposit of copies wis changed, requining
the delivery within three months from publication of one copy to the Librariun
of the Smithsoninn Institution and one copy to the Librarian of Congress. In
the Post-Office Department appropriation Will for the fiscnl year 1850 (passed
March 3, 1855) free transportation through the mails was provided for copyright
deposits, Inan act providing for keeping and distriboting public dectments,
pissed February s, 1359, it was declared that the copyright deposits and records
shonld be removed from the Department of State to the Department of the Interior,
Hy the act of February 18, 1867, a pennlty of $25 was imposed for fatinre to
deposit copies in the Libmry of Congress,

It the second revision of the copyright laws (act of July 8, (870) all records
anil other things relating to copyrights, including the deposits of books, maps,
etc., in the Department of the Interior, were transferred to the Library of Con-
gress.  ‘The Libratian wos required té give an additional bond of 85,000, and his
saliry wits incrensed to 3,000, By this low two copies of the hest edition of any
article copyrighted was to be deposited within ten days after poblication iz the
Library of Congress and one copy of any subsequent edittor.  The provisions: of
the law now in foree regarding the deposit of copies have been already given
abhove, .
(f the two copies of each map or chart deposited in the Libmary of Con-

| gress one is retained in the files of the Copyright
“;Eﬂﬁhﬂl‘:;:m;:;ﬂ"m Office and the other is placed in the Division of
Jlths of Wost coumtries i tie :."I-Ilp;s und Charts. The map ‘Toom nf' the Library
world — K eelyn, 1645, is one of the most interesting portions of that
great building and is liberally patronized by car-

tographers, scientists, and students generally.

Marinus of Tvre (about 150 A 13,) wus the Hest who soagiht
o pwive effect bo the demarids made by Hipparchus for a trustworthy
representation of the conntries of the world —fecrfaperdia
Hrifannipa. :

THE COPYRICGHT NOTICE

[n obtaining & copyright on a map or chart there are three steps to be token:
(1) Deposit of printed title; {2) Depusit of two complete coples; (3) Insertion of
the proper noticeof copyright. The first two steps have been discusséd, nud now
we cottte to the Inst one of the three. When one eritically examines the notices
as pablished, fn the great majority of cases they are illegal, inasmuch as they do
not follow the form preseribed by the statutes;  In the original low weopy of the
recotd was to be published in otie ar more newspapers of the Tinited States for
four weeks. No othéef nolice wos redurred.

By the act of 1862 it was required to be insened ar (ol length o copy aof
the record on the title page or page follawing in case of o book, but d map or
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chiart should canse the following words to be impressed on the face thereof -
" Eutered necording to the et of Congress, the — day of » 18—, hy AL B,
of the State of " This in addition to the publication in the newspaper as
befare. By the act of Februatv 3 1531, the notive was chinged to read - ** En-
teriesl acconding to act of Congress in the vear —, by A. B, in the elerk’s affice
of the INstoet Court of =y

When the Libranon of Congrress assimisd contrel of the copyright afalre by
vittue of the act of July 8, 1870, the totice was changead to: ** Entered according
to act of Congress, in the year by AL B in the office of the Librarian of
Congress, at Washington.” “The Intter version was reénacted in the revision of
the copynight laws in 1573 ( December 1), But by the aot af Jute 18, 1874, it was
made optional as to whether one used that notice or ** Capyright, 15— by A B,"
the lutter being the briefest and best, covering all essentinls. At the present time
the applicant has the choice of the two forms, thongh the cumbrous old methods
are nearly obsolete and the shorter one has come into almost aniversal use.  The
trotthile in many cuses is that either the dute or the name of the proprietor of the
coprright 15 amitted.

It will be ssen that there are three things necessary in the notice: (1) State-
ment of capyright ; (2) yenr in which printed title was deposited ; {3) name of
the proprietor of the copyright. To emphnsire the necessity of @iving: proper
attention to the notice it will be well to here cite the decision in the case of King
oy, Foree, inwhich the'court held that * the omission to have the date af deposit-
ing the title of the map engraved thereon 15 fatal to the plaintifi’s title to a copy-
Aght (King o5, Foroe, 2 Crunch, C, C., 208). That wius us early as 1820, Error
in the mention of the date in the copyright noties may be attended b serions
conssquences or it may be practically fimmaterinl, In the esse of Callahan o
Myers the eourt said : * The title having been deposited in 1867 it {s immuterial
a5 to thind persons that the notice printed in the work states that the copyright
was entered in #8667 Here the errof would resnlt simply in shortening the
pertod of copyright protecton one vear, which in most cases woulid not be con-
sidered o matter of consequence.  Butif the error wis the other way, that is, if
the year mentioned in the copyright notice was subsequent to the vear of COpY-
right entry, the consequences would be most zerious, for in o énee where the title
page of a book was deposited in (846 and the notice of the entry ns printed In
the copies of the bonk stated the entry to have begn made in 1855, the conrt held
that the error, whether arising from mistake or not, was fatal ( Biaker o, Tavlor,
2 Blateh:, 823,

The Komans contribated nothing w the development of the
sclentifie methods of the Greeks, and did ool appldy wstronoiey to
the sy af cartography. They valuod maps accoeding 1o their
practical miility as implements of politicul administration ; amd
they secardingly attacked most itnportance te the ronte-mag, from

sebivdthey conld Ivarn the roadsand the distatoes —Fuwakipardia
Hrilanwica,
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UTHER LEGAL DIHECISIONS

A survey of a shoal made by plaintiff ot his own expense. and used as the
bausis of a map copyrighted by him, does not become a public document by basirigr
deposited in the Navy Departmetit for the use of the governiment, so that a thinl
person fiuay niso use it as the busis of ‘2 map (Blutit o2 Paiten, Fed. Cas. 1374 ;
> Poine, 3031). .

Copyright, being an meorporei] personal right; is not liable to be seized by
shenilf in excoution, etc.  Even when one has obtnined a copper.plate ander an
execution he i not thereby entitled to print and publish copyrighted matter
therefrom (Stephens ov. Cady, 55 17, 8., 1y How., 528 : 13 L. Fd., 528 : Fal,
Las. 13400 ; Stevens . Gladdiog, 558 1. 8., 17 How., 447 : 15 L. BEd., 155).
The profits, however, may be reached by 2 creditors’ hill

The right of an author or of a proprietor sunder the copyright law s in fringed
only when other persons produce o snbstantial copy of the whole or of 4 material
part of the book or other thing for which he secured a copyright : but any one
by his own labor, ete,, may make a new map, and where, therefore, the ownier
of a copyright for maps of certain wards of the “ city of New York, surveved
under the direction of {nsurance compamies of said city, which exhibit esch lot
and building, and the clusses as shown by the different coloring and charscters
set {orth in the reference, brought his Wil to restrain the publication of similar
maps of the city of Philadelphia, the court held shat the Bill conld not be sustained
(Perris o¥, Hexamer, g9 U. 5., 674 25 L. Ed., 308). To maintain an action
the complamant must show that his map has been copied.

Thestatement has been made that cccasionally some mup-mukers intentionally
introddnee slight ertors in order to more effectnully cateh the unwary mfringer,

I i i, Y AFpﬂHmm':- of HIEI'L'I.'I an ilIlt!l‘ltiDIl:l! error has heen held
of wll— Rickard T evidence of copying. From the identity of the inme-
cormcies, 1t i3 impossible to deny that the one was
copied from the other wedafim of fiterafim (Longman 1, Winchester, 16 Vs,
269, S¢e also Mitrray vs. Bogue, 1 Drew, 366, and Lawrence 0, Dana, 2 Am.
L. T. R, x. 5,402}, The penalty {or the infringement of a copyrighted map
Is &1 for each copy found In the passession of the infringer, provided that the
Hum to be recovered inany one action shall ot excesl 85,000,  The plaintiff can
also demand nn accounting of the profits and obtain an Injunctivn to prafilidt
further minogement.

What uile mz. who are soumd,
That we should mimie thiy raw fool, the wiinta,
Which charts u=ull in {8 conrue Dlacks aml whites?

— Lewwyson,



THE ERUPTIONS OF LA SOUFRIERE, ST
VINCENT, IN MAY, 1902°

By Epmuxp Oris Hovey

HE surfnce rocks of the lsland of
St Vincent are wholly of direct
voleanie origin, with the'excep.
tHon of some elevated beach conglom-
erntes ocourring along the windward
(ensterit) coast. These conglomerates,
ton, Are composed of boulders and
gravel of voleanic orgin derved from
the island {tself, These conglomerates,
wnter-worn sea benches nt three alti-
tudes, elevated sea caves, and the evi-
denece of an old shore line northwest of
Georgotown are indicationsof an eleva-
tlon of the island of about 200 f(eel
dtiring recent geologic time.  The sonth-
ern portion of the tsland 5 the oldest,
as i% evidenced by Ik stape of erosion,
which is mucl farther advanced than
that of the northern part, Hroad val-
levs, with bottoms of comparmtively
gerpie slope, are to be foound about
Kingstown, Callingua, Mariagqua, Meso-
potninia, and elsewhere in the soutly
while the northern half of the t=land is
retinrkable for the extremely rugged
charncler of its topography,
Voleanie activity on 5t Vincent lms
moved from south to north, as it has on

Martinigque, St Kitws, and some of the
other Caribhean Islands, but it hns long
ceniferad about the present active crater,
La Soofrére. Numerous Java beds ol
ternate with the, apparently, far more
extensive beds of (ol agglomerate in
the make-up of the wsland. ‘Tremen-
dons eruptions of the explosive kind,
like the present ote, though on o for
larger scale, have been' frequent ocenr-
retices in the geologic history of the
islanud,  According to Hill,bT the vol-
canic Canblésan Islunds date from at
least as far back a= Focene time, but
erpplions have been very rare willin
historic thne, which extends over four
centuries; The henviest recorded ernp-
tions have been those of La Soufniére,
which took place in 1712 and in May,
1812,  The latter is said to have formed
the “ New ' cruter, 500 fest in diam-
eter, 'on the northeast side of and
higher than the much larger *'Oid '
crater.  The Old crater was about nine-
tenth= of o mile long from east to west
and sbout cight-tenths of a mile wide
from north to sousth, nccording to the
Hritish Admiralty chart, aud whs nmots

* The suthor was sent to Martinigoe snd 50 Vincent by ibe trusiecs of the American

Museum of Maturnt Historv, New York, an the rep
plirnomena i contieviton with the emptivns of the illf!-"'l-l."l'l-t e r

raplile Society on the : :
verinhed [nhabitants of the Jevistate] =lands, and |

dilerates of the Natzrmal G
mh;[-;g yoyaye fur the mlﬁfﬁ the im

riesernitative of thal institdtion, to study the
[ was a per with the
Tmitel) Bintes opser LERe on Der memo-

indorse most hearfily the pradse given by L C, Hussell amd KT i, s thedr repobts (o the

Society, W Capt. B M, Bery, U 5 S

commaiidiog the Lhase, and to the other o

cers ol the

e 5 - bl k 1. - .
crufserr for thelr haspitality and their kindness G0 the scientiste o )
i B2 Vinesnt our work was greatly facilitated by the intellipent activity of F. W, Griffith,

pewermnent clerk, ncting under

ernor of the ocolony, am

parpirnis sever] extates on the leewurd ( west ) side of the
of mty collengues
soar Chateaubelalr on the Teewanl ocoast, from

of Ringstown, placed at the disposal

Eurl:i-]lgml tmwnelf hhﬂitﬂq;n:lf Pitﬂtm.'i#d
hiel 135 nnobwirocted view CHIHY,
R T eibodie pr with the author's olseryvatiogs oin Mont Peléde, v a " Preliminary

have been embodies], 1

general instructions
by the asistance reodersd by T MacGregor MacDonald, o planter

ti Sir Robert Liewellvm, © M, G | gov-

tstand.  jumes E Richards, o merchant
(D T AL Jaggar, Jr., and George Carroll

The fucts embraced within this artiche

Report,'’ presemtod to the trostess of the Amsrican Musesm of Nutural History, and published
inThu o Palletin ' of the Museunt, vol. xvl, pp. 333352, pls. =xwiti-i,

f This Mugazine, vol. xitl, p. 226, July, 1902,
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for the beautiful lake within it, the sur-
fuce of which was 1,930 feet above tide,
or abotit eleven hundred feet below the
sowthern rim of ‘the crater. The depth
uf this lake in the center was %714
fnthoms, pecording to the sntement of
F. F. Huggins, engiueer, of Kings-
town, who told me that he soanded it
in t8gh6 (See table in appendix).+ The
northwestern portion was decper;, but
Mr Hugwins's line wae too short to
rench bottom there.  The walls of the
eraler were preqipitous, like those of
Mount Misery, onthe Istand of St Kitls,
attd olhers, while the onter slopes of the
motintain were compamtively gentle,
except as they were deeply cut into Ly
the very steep sided ravines of erosion.
It ds difficult for One who bas not
visited the Lesser Antilles 1o realize the
precipitous character of the raviones cut
into the old taff beds by the motmtain
torrents. Slopes of 657 amnd 3 gre
connion, while those of 83° and verti-
cality are nol rare.  Under the usanlly
prevatling conditions, every slope is cov-
ered with such dense vegstation that its
trite character is not perceived at onee,
but the denndation on St Vincent and
Muartinique resnlting from the terribile
blasts occurriny diring the eruptions of
this :i-s_-nr has reveiﬂtd in a-striking man-
ner the wonderfully rugged 1opography
of the northern pearts uflﬁ:f_- i!lfl.:::h]_'ip
In Apnl, a1gor, earthquakes began to
be noticealily' more frequent thay nsual
at Kingstown, sugwesting w F. W.
Griffith, of that place, the jdea that
trouble mibght be expecled fromy Ln
Soniriere, as had happened ninety vears
before, seconding to the diary of his
graudinther, who was Hving 4l Kings-
town at the time, Mr Grifhith's proph-
ecy received little attention, but by De-
cember of Jast year La Sowfridre itself
wis tumibling to such a degree that the
people living on the Windsor Forest and
other esttes on the northwestern nud
western slopes of the mountiin became
greatly alarmed, aud could with diffi-
'

of La Sourriers

445

cilty be persusded to remaln at their ®
homes.  Ihriog the sucoeeding weeks
the rumblings became less violent, only
to retirn with renewed force in Feh-
ruary,

The warningsof an approsching erup-
tivn becamie so unmistakable hy the end
of April and the beginning of Mav that
nearly every one had left the doomed
leewurd district north of Chateaubelnir
tiv the 6th of the latter month. On the
windward side conditions were different,
aned bt Lttle alarm seems Lo ligve been
felt, The earthquikes were not o se-
vere amd it was supposed that, in case
of any-eruption, the trade winds wonld
carry all ejecta toward the west, A de-
ceptive securily | When the great out-
burst took plade, at 2 p.m,, May 7, hut
one person was killed on the leewnrd
side of the island, while on the wind-
ward side about thirteen hondred and
fifty persons were killed ontright during
the eruption or died afterward of in-
juries received then,  Thousands of
families in the notthern half of St Vin-
cetil were rendered homeless and desti-
tute by the storm of lapilli (volcanic
dust anict ashes ), which tna few minutes
swepl every vestige of tropical verdure
from about one-third of the island, re.
placing the beantifol varegated green
of the slopes with a uniform dall gray —
the token of desolation.

Mr MacPounld * from his estate al

* Mr MaiDiinld's notes were miihlished in
il in the Ringatown Semiry of May 16, yoos.
Ty frave been puldished siso intlie Century
Mapuzinr for Nigusl, 192, vol, Ixiv, P
B38-63r.  The compiler of the Inttr necount
i his preliminnry note how comfounded 1lie
Hiclimand Vile estate with the Riglimoml
esdate.  Mr Macbhaneld, Forttimately, does not
own e Richimom] estate, wiiel Ties letween
Richmond and Walliba Rivers amml was de-
stroyedd v the eruption,  The Richunond Vale
estite belongs to the Maclonald beothers and
wiln tn: medioisly jujured by the Mar erup-
Uniin, bt bhe Sepletiber outhiarsts lest
the coltivation & damasged the buiidings.

The house is Lalf o mile uortheast of Chatean-
betatr,
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Richmond Vale, was an evewitness of
the greéat eruption of Mavy -, and has
contnbnfed most valunbly to the knowl.
edge of the higtory of that outburst
through the careft] notés which he kept
of the events of that memorable dav, up
to the time, 155 p. m, when it seemed
exttemely dangerons 1o refnnln longer at
his post of observation.  He had an an-
ohstructed view of the upper Tw.*ﬂirm of
La Soufriere. Mr MucDouald saccoent
of the eruption of the princpal day,
however, must be prefaced by an extract
from the notes of Mr Mathes, a German
from Sonth Amenca, who was visiting
at Chateanbelairand witnessed the erup-
tion,  ‘Mr Mathes says that the first ont-
burst of steam from the crater took place
it 2.40 p.m., May 6, and that steam and
“smoke "' clouds rose from the smm-
mit at intervals autil 40 poom. when
all wos elear : bot at 6 0z o clock there
was: another outburst with o very thick
clowd of dist. According to Mr Moe-

Domald, soch eruptions took place at’
imtervals of an hoor and a halt to two
hours throuphout the night. By 10,30

of ithe mormug of the Tth the outborst
had beeome contintons, the column of
steam rising to a beight seven or eight
times the altitude of the mountain, or at
least o000 feet.  Thedisplavof light-
ity aboat the column was constant and
impresdve, being vivid in the exireme.
At 1 o'clock large stones conld be
distingnished in the ascending couds
of stenm uand dost. These seemed to
fall to windward, Tremendoos ronribg
mingled with the thunder and lightwing
to produce terror in the minds of be-
holders.” Just before 2 o'clock there
wis a marked increase i the already
preat activity, with great showers of
wtones to windward, ond ""a terrific,
hiige, tedidish and porplish curtain ™
advanced  toward r  MacDonald's
honse, cansing him to consider discre-
tion' the better part of valor and to take
to a boat which he had in readiness for
the emergency. He and s boatmen
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thonght that they wobld be over-
whelmed by the closd, bt they made
good their escape, though many stones
fell mter their boat.

From 2 o'clock ooward of that ter-
rible Wednesday the volcano wos en-
veloped in a dense clond of dust and
stenmm, from which red-lot rocks fell in
torrents, and anything like continuons
and ecalm obeervation of phenpmeéna was
out of the questiox. The present ap-
pearnnce of the mountain dopes corrob-
orites Mr MacDonald's observation that
mast of the stones fell to wimd-
ward. Stones six inches, and perbaps
mare, in dinmeter fell in atowm,
five aml one-half miles in an nir line
from the crater to the southeast. T ob-
served blocks two feet in diameter in
the matenal from this erupbion four
mitles from the crater, while oun the ag-
rtinl slopes of the mountain soch blocks
even four feel across are o be foumd,
On the leeward side the absence of
stones. especially near the crater, 18 re-
markable, but we found some us large
as one's Bend in the débris covering
Richmond village, four miles sonthwest
af the erater,

The eruptions continned with abating
force for some days after the great onit-
birrst of May 7, but, after o few davs nf
qitiet, the croter broke: out again on
Sunday evening, May 28, and the ernp-
{ion wns so violent that there wos n
heavy shower of stones I Kingsiown,
the capitul of the island, which s abont
twelve miles distant from the crater in
a strmight fine.  This eruption was very
=hort-hved.

The first ascent of La Sotufricresince
the eruption of May 7, rgo2, wns made
on Saturday, May 31, by Messts [aggar,
Curits, MacDonald, and mvself, with six

er=.  We went up from (e site of

Wallibu village, on the leeward (west)

side, following the remmins of the old
trail across Trespe Valley and along the
tops of ridges 10 the elevation of 1,500
feet above tide, where we came npon



Tue Ervurrions or LA SoUFRIERE

447

Moutl Pelée in BEruption, May 2B, tgoz

From a photogoaph wmken by Mr George Kenman from Acier aod sepmblished fram The Owutlonk
ol Augnst 2, 1go2, Dy gertdsston of the altors

thie remams of the ** Half-way treeg ™
llting its denuwded and scarred Hmbsdn
miite protest pgainst the ferrible devas-
tation all abont,

Trespé Vallev lind a heavy deposit of
volcame ash 1n it comparable to tha
111 the Walliby Vallev: bt secondan
stenm netion iu the bheds hind cetsed there
by the time of our visit, though we ob
sorved  orevices thoovgh wlhichh warm
APOTS Wiste ] rsimge. L here was 1o
direct wiay of measoring the thickness
of the new deposit i this vallev, bat
the principal stream bed was cut down
through tmore than ten feet of It with-
ot reaching the old level. From b
distnnce the crests of the radial rdpes
on the motmlain looked Hke well-trodiden
paths leading to thesummit.,  This ap-
pearance was due to the Obe wnd form-
ing a sticky moss amd Yemwining on the
comparatively flat erest nntil (lie newly

unposed dendrtic drainagee advancine
up boll sides of the ridee should meet
nlomg the orest

The steepiess of the ravines cut into
the rilges, and of the maiy poroes ps
well, hinted stropgly st recent LOpa-
graphic features, ainl at first seemed to
indicate o ittinense amount of erasion
durigg and since the May eruptions.
This opinion soon was abandones] by
the author on azcounut of the potcles oof
indisturbed snrfmee soil and vocharred
roots to be seen hereand there an nearly
every slope, wiere the coating of fresh
sl hadd - been washed awav, Bluffs,
howeser, which liad been exposed to the
tull fury of the voleanie saul blast were
stvipped of surface sdl ol roots and
showed nearly horizonta)l scarification
as o resnit of the mpact of the wimi-
drven lapilli.  In spiteof this scouring
nndof the evidence of local latdslides,
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it was clear Ehal:t no radical change in
this: phase of the wpography bad rTe-
s:ﬂmrl:l from the mlptf;tm

At 1,500 feet above the séa we en-
conntered slopes coated with soft mudd,
which usnally was from six inches (o
two feet deep, bul which someétimes
seenied to be much deeper.  This feature
previdled up to the rim of the crater
atid made travel very lnborions.  Water
souking into the mass of fine dust hod

formed this goft mud, and it would not

have taken a great additionn] swapply of
maistnre to tum the mixture mitoa fluid
mass which wonld rush down the woun-
tain and out to =eq as o ** ond-flow, ™
We hud storted from the roins of the
Wallibuy sugar works nt 7.30 in the
moruing, and at g.gg Mr Curtis stood
tpon the erater vim of La Soufriére, Dr
Jaggar, Mr MacDonald and T following
some minntes later.  Our elevation was
determined to be 2,790 feet above the
sen by taking the avernge of the read-
ings of our three anerond barneters.
We found the crater probably nnehanged
iy dinmeter, as nearly as Mr MacDonnld
could tell, and therelore to be about
niue tenths of a mile in diameter from
enst toowest and eight-tenths of a mile
from north to south, jodging from meas-
tremients made on the mapp,  The beau-
tiful crater lake bhad disappeared, of
course, but there wons n smull lake of
boilitie water in the bottom of the pt,
from the sonthendtern quarter of which
steas wis ascending in a strong colomn,
This colomn at intervals was carryving
up quantities of black sand with i to
woderate heights nhove the bottom of
the crater. We estimated the surface
of the boiling lake ti b abont 1,600 feet
below the point ot which we were stand-
ing and 2,900 feet belpw the highest
ponnt of the rim, which wason the north-
eastern side.  The lake scemed o be
shallow, indging frum some nearly Hat
ground in the bottom of the crater north-
cast of the water, Ounr estimate would
indiente that the surface of the waler
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wis 1, 200 feel above the sea, or 730 feet
lower than the surface of the old lake,

Almost directly opposite the point
where we first reached  the rim was the
wall and saddle, between the ** Old"
crater and theomterof 1312, 0 tly
pnbroken by the eruption.  From the

lower third of this series of nearly ver-

tical tock foces and pgglomerate beds
there issed o strong stream pf water
which cascaded dewn the preciplees and
flowed across o ratler norrow strip of
nearlv level prommd o the hottom of the
erater and emptied mnto the boliing lake.
It seemed as if this siream mnst be the
discharge of the waters now collecling
ity the erater of 1812, where there wasa
litthe lake before the eruption of the
present vear, ‘Trememdons avalanches
of rocks and earth descended the muer
precipitous slopes of the crater at inter-
vals during our stay on the i, They
made o great deal of noise, aud may
have ocensioned sgme of the ** groan-
fug "' of the voleano reported by the
islatders.

The rim of the crater seemed to be
formed all the way round of toff ag-
glomerate some seores of feet in thick-
ness and sloping fnward, at an sngle of
abont 30°. The elevation of the crest va-
ried from 2, 600 feet to 3,623 feet, aocord-
ing to thechart, Below this bed began a
series of beds of solid lava alternating
with bedsof tuff, Through this portion
of the monntain the walls of the crater
appmed to be nearly, if not guite; ver-
ticel, The beds of lava showed fine
eoliimuar stricture perpemndicular to the
surfuces of cooling, and g dike, perhaps
forty feet wide, cntting all the series
from the hottom ol the crater uplo s
Inva lesi ot 3,000 feet altitvide on the
north <lile of the vast pit, showed well-
developed hotizontal colomns,  The
relative posttions of beds and colunins
ott the enst side of the plt showed that
after the great cone had been built up
to an elevation of about 2,500 fect an
ernption took place which breached the
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cone and sent a stream of lava oot to
windwird. At Lhe close of that emp-
tion the lava flfled up the breach, and
st béeqgent ons sent flows of lava
and threw beds of ash over it.

The western side of the crater nm
showed a gush leading into the Larakad
. Wallewy, bot the bottotm of the gash was
thore than a thousand feel above the
boettom Of the erater, N Moo Donold
said that the gash was there before the
eruption took place, bot that it seemed
to him to have increased 1n =ize sitoe
the cutbursts The gash is very
much smaller than that in the southwest
stde of Mont Pelée, nnd it does ot seéem
to have had any determinable effect in
concentrating the force of Soufridre's
volcanie hurncanes.®

On June 4 Messrs Taggur, Curtis, and
I vinde an attempt at the ascent from
the windward side. We reached the
altittde of 3,200 fect, bt turned back
without getting to the craler itself, on
account of the dense trade-wind clonds,
Iy Jagear felt obliged to leave 5t Vin-
cent on' the pext doy, bnt Mr Curtis
and I remained at Georgetown to study
the const line ad the Rabaka Dry River
and (o try the Sonfriecre agmn. On
TJinie g Mr Curtis and I made our third
pacent, nlone, except for one guide, and
renched the fim of the crater an the
sotitheastern side two or three htmdred
vards bevonil the spot at which we hnd
tinrned back on the preceding oocasion.
For Giteen or twenty vards back from
the edge-of the run there were crevices
in the ground many vards long and up
to three Ibches wide, which formed
lenses with the edyge itself and indieated
the imninence of langdsldes o the
ctater.  We pushed along the rim north-
ward until, at an altitnde of 3,530 feet

= Tl reprerls (cotmminifeated (o e by Mre
MacDonadd | of persony who have visited the
sarrtirmett of e ot smce the greal erdp-
tioms of Sejlember imlivele 4 further enlange-
ment Of this gaah and some * nedching®" o
lesspnimsy in height of the suddlo botween the
larpe crater mul the croterof 1812,
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(aneroid j above the =ea, we stood Dbe-
tween the large crater and the ¢rater of
1512,

The summit of Lu Soufnitre east of
the larpe crater and =zouth of the small
one is formed by a mather small platean
which slopes gently toward the south-
enst, closely annlogous in position to the
stnnll plutenn on the eastern syt of
Mont Pelée wiich was the sile of the
Lac des Palmisties. This platean was
covercd with 1 bed of dust, lapilli,
bombs, and ejécted blocks which was
1en to hfteen feet thick in places, and
the tretiches ent by recent roins made
traveling very laborions; except mnear
the edge of the crater. The rim imme-
dintely abowe the most nctive portion of
the great ernter (its sontheastern gunar-
ter ) was precipitous amd almost over.
hangmg, Steim seemid to ssue from
it almast up to the very edge of the
platean. The stean smelled of sulphur
frases,

[ ospite of clonds and min, thisvisit,
through occasionn] glimpees of the in-
terior, led me o the conclusion that the
crater of 1812, which for nearly a cen-
tiry has gone by the name of the
“ New"' crater, ook wo active parl in
the eruptions of May of the present
vear, an inference baseil on the follow-
g considerntions: The saddle hetween
the two craters appeared (o be intact,
confirming the observation made from
the other side of the large crater; a
knife-edge ridge which mn at a stécp
inclipe from the saddle to the bottom
of the small craterand formed the path-
wity for descent into it before the erup-
tion was still there and haid on its slopes
bare trunks of trees standiog ; in the
bottom of the crater along the base of
this ridge we could see talus slopes of
dry (7)) dost snd lopidlh which had stid
and rolled down its sides : althongh the
moaring of the steam and boiling water
wearly half nomile below us iu the lurge
cruter wos: obtrusitvely discermnible, ho
sonnid whatever caine from within the
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- the rim of the =mall
bess atud less dust as one

t e grenl

-:Ill,_llr .'||. s |
crater showe
receded from

|
I.'II',:I' 0f e
crater,

Samuel Brown, o ranger or care-taker
ot the Lot tg estule on the sontheast
_-',]l_,||_||_'-. of Ln Soufricte, who was our
guide, wiren we reached the small crater ]
fold n= that e watched the erupiion of
Mav = until the aorutbirst at =
o'clock. and that no ¢loud of steam or
"*sitoke " thie sminll crater.
Furthermiore, at the tine of my leaving
the island, Tune 1o, no colimn of steam
had risen above that crater stiee May 5.
Brown was at the siear factory of the
egtnte, three amd one-half miles 1o a
strajpht Hne from the
crater, n most favorable spot from which
to obderve what was going on at the

;'r1-|.:|ll
o L =1 ) 8

e Fromn

[ per-soti L i st

(rEOGRAPHIC
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simmymndt of the mountain,
e bw runnang 1nto
the factory and closmyg the door g
window shutters st hefore the volenhic
blast swepl over the bwildogg. (O
I|I'I."- i|-| l.'1.|'*|r','-|'l-l.'.'| I.-II'::I'.|
who haid watehed the eruption from e
ownand had noted the fact that 1o ool
iy af <tearm rose Tromm the ssiall conlet

Although there are many smcient lava
beds i the aomposttion of the mmoantain,
1o 1S reain of melted lava o= msoed {rom
La Soultiére donng the present ernp
The ** bread-crust ** borha, how
ever, which oceir plentifully on the
muonpinin sices, especinlly on the wind
whrd slopes, show' thal during thie pres
ert erdplion mollen lnve has  been
present 19 the throot of tHe valomno,
and thot maay lomps of melted or i

He saved his

Llee iy cellar o

I:Irh

[rer=ois

Lia Sounfriére. Ipternor of Crater

Eastern Wall Showing the Alteration of

Columnar Beds of Lava with Deposits of Tafl Agglomerate

From n photograph Giken by

P 3. ). Hovey, Mav 3

JEpZ
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[.a Sonlritre

Westers Part of 'Urreat Crater

Frout a photogeaph thken by De-E. Q. Hovey, Mav 11, oo

neiled ek were thrown into the mir.
Besides e Dombs, the voleano ejected
blocks of ancient andesitic lava of sev-
ceral kingds and of varving degrees of
coprseness of grain, and of all stres up
Lo miassed six or elght fee! across, and
virst quantities of coarde tnd fine lapill
and dust.  Most, if uot all, of the blocks
were thrown ol at high temperatures,
ns 15 shiown by their cracked condition,
Lhougl they were not actually fused.
Althourh o lew bombs, some of which
were twelve Lo fillzen fnchies poross, wete

found on the leewnrd side as far away
from the crater ns the site of Riclhmond
village, three and one-half miles distant.
v bar the lnreest number of hoth bombs
and Blocks; as well as the largest speci-
merts, were found' on the windward side,
bombs fifteen to eighteen thches in di-
ameter bemy common in the bed of the
Rabaka Tiry River. The proportion of
old lnvas in the ejectn of Lo Sonfriére
aeenls preater than in those of Pelée, ani

greater varely, apparently, 1

ICTE B

'.
thetr compasition.
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The bombs thrown out by La Sou-
friére are not as perfect in development
as those ejected by Mt Pelée, a differ-
ence that seems to be doe to the greater
basicity of the St Vincent lavas. The
maore basie rocks, having a lower melting
potnt, would be more nearly fosed in the
throat of the voleano, or would remain
finid for a longer thme than the more
geid, Pread-crust bombs seem 1o he
confined to relatively adid lavas. They
are typically developed in the andesitic
ejecta of Vulcano and Mt PPelé. They
are absent from the more easily fosed
basaltic miterial thrown ont by Vesn-
viuzs, Etonand the Hawatian volcanoes.

The area of devastation onSt Vincent

is very large in proportion to the tobil
area of the island. After plotting that
of the Mav eruptions ont carefully on
the British Admiralty chart o] meas-
nring the area with a planimeter, I find
that it was 40 squore miles, practically
one-third the entire nrea of the slaml.
From much of thisdevastated area, how-
ever, the nshes were being washed off so
rapidly by the rain that vegetation was
alrendy asserting itself by June 1o, the
date of my leaving St Viocent. The
tremendons eruption of September 3,
however, 15 reported to have extended
considernbly the arca of present ruin,
wrticnlarly on the leeward sade of the
l-_-ﬂmui, The ¢cuble dispateches state that
the estates of Richmond Vale, Sharp's,
Petit Bardel, Cull's (Swat's?) Hill, Trus
winkn, and Comberland have lost ol
their present cultivation and have lost
baikdings through crushing, while o
private letter from William J. Durrant, of
Ringstown, inforimes the aothior thil
mneh voleanie sand fell o5 farsonth us
Peter's Hope, Ave miles below Chatean
belair; (n the leeward side of the
islgmd, therefore, the hoandary line of
the zone of destroction peobably now is
about two miles south of Chateatbelair,
The aren o the windward side 15 re
ported not to hove been extetdes] by
the September ernplion,

Tue Nartional. GrocrarHic MAGAZINE

Extensive landslides have taken place

‘on the western side, removing a sirip

of coast, in places one hundred yards
wide, continutously from the momth of
the Wallithbn River to Murne Ronde vil-
Inge, o mile and ahall to'the north, amd
at intervals for two miles farther north.
These lamdslides have left precipitons
walls along the shore line, and deep
water is fonnd where villages stood and
proaperons plantations existed before
the ernption. We had no sonnding fine,
bt our boatmen conlil wot touch bot-
tom with a twelve foot oar three feet
from shiore on the site of Morne Ronde
village. "The sections left by the <lides
show that the land which bas disap-
peared] consisted of delta and coast-plain
deposits, material which wonld ensily be
dislod ged from the more sulstantial lava,
fiows nnd agglomermts heds by the vi-
brations due to the eruptions.  The east-
ern, or windwurd, side of the island 1s
not nearly as steep as the ledward, and
landslides have not occurred there as
features of this eroption.  On the con-
trary, the windward shore line from
Hiack Point, o milesouth of Georgelown,
northward almost to Chibarabou Point,
more than six miles distnut, has been
prshéd out by the vast quantities of
fresh lapilli which have heen brotght
down from the slopes of the voleane by
the fivers and the heavy rains during
and sinee the eruptions amd distribated
by the ovenn currenits,  When I was at
the locality, on’ May =27, T noticed that
the shore line at the landing jettval the
Rahaka sugrar works, o few rods north
of the month of the Rabaka Diry Riwver,
had been extended hall way to the onter
end of the pettv, a motter of o or 50
yanis, by the binck voleanic sand bronght
down by the torrents, By Juue 5 Lhe
point-hind beens wished back nearly to
the old shore Ane aguain amd the moatenal
distribyted along the const, especially m
the little embayments.

A large amoumt of materinl was
brooght déwn by the Rabaka Dy River
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an hotr inadvance of the greatoutburst
of May 7, whith seeins to have been due
to the bodily discharge of a portion, at
least, of the old erater lnke mto the head-
walers-of that sirmeam. Survivors who
attempted to cross the Rabaka Dry River
toward noon of that day report that they
were prevented by a torrent of ' bail-
ine-hot ™" witer and miud rushing down
the valley, and that a wall of water and
v fifty or more fest high (they omu-
pared it with the height of a fctory
chimuey ) came out of the upper reaches
of the river and swept out to sen.  There
was 30 heavy main that day before the
eruption took place, but the lake still
was it the ¢raler early in the day, se-
cording to the tale of a fish-woman who
ladd asceniled the monntain from George-
town that miorning on her way home to
Chiateanbelair:  The trmil led along the
ritt of the crater for hall o wile. The
woman reachied the rim at g o'clock
amd found that fissures hod appeared in
the ground, and that the Inke was at a
higher level than usunl and boihng.
Shie risshed back 1o Geargetown to witrn
the people, but her tole was discredited.
Mr MacDonald's potes contmn the en-
tries : ** 1253 poom—Enomnmons  dis
charge 1o winidward sule ; oolor, darker.,
1ope o me—Tremendons roanng ; stones
thrown ont o wihidward thou=ands of
feet.''F  While thes does not foore the
Ladily eut-throw of the lake, il shows
that there was o great onthnrst from the
crater just o advanceof the flood in the
Diry River Vallev, The disst and Tapllli
thrown out by the voléany hefore this
hour must have possed through the
waters of the lake, as seemed 1o be hap-
penting on 4 small seale while we were
looking into the crater May 31.

It 15 evident that there was a blast o
o seties of blasi= of horricane violence
from the ernter of La Sonfriere as well
a4 from that of Mont Pelée, as a feature
of the eruptions of 1yo2. The effects

*Century Magnetoe, ¥yol, Ixiv, P 635, 4u-
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were not so appalling, however, on' St
Vincent as on Martinigue, bécanse no
large city was destroved there.  The
pverturned trees constitute the principal
evidence on the island of St Vincent.
They «ll poiut away from the crater,
except for slight modifications due to
local topograplhy, and their roots are
denvded of bark pud show charring on
the side néarest the crater, while the
farther side preserves the bark unin-
jured. The trunks of the trees show
the same condition —demupled awd
charred o the side nearest the: orater,
watnjureed on the farther side. The
villages of Wallibu ond Kichmond,
on the leewnrid coast, were i moch
the same relation to La Sonfmere that
St Pierre was to Mont Pelée, Wal-
liby was carried down into the ocean
by n landslide during the emption of
Moy 5, while Richmotd was buned
umder from 5 1o 2o feet of lapilh and
dst.

The hlasts extended mmdmlly i oll
directions froun the crater, sugpesting
the explanation that great volumes ol
steam, rising from the throat of the vol-
canda, contld not find room for expansion
tpward, on aecount of the cushion
formed by the column of steam anid
ashes which had preceded them, amd
the ashes falling therefrom, and thay
they expanded  with  explosive vio-
lepwee  horizontally  and  dowuward,
fllowing the couhiguration of the
mountatn.  This accords with the tes-
timony of Mr MacDonalil ancd otlier
evewntnesses of the erupiions who say
thaat they suw the clouds.of "' smoke ™
(duast laden steam | rushing down the
sidles of the mountain with  tertihic
speeid,  This dust-laden steam was able
to do mnch wiork of erosion, as is shown
by the horzemtally sconred  sides of
sone of the exposed cliffs and by the
triitks and roots of overturmed trees,
The roos partictilarly have been charred
Ly the heat amnd carved tnto! Tantastic,
pointed shapes, ns if they had been sub-
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jected to the action of a powerfol sand:
ast.  The otdinary erosive action now
15 that the heavy rains take up (ust
quantities of the loose lopilll for nse
as o poweriul scopring agent i at-
tacking the dentided hillsides, nnd thns
oll vallevs are being deepeued  ppd
wideied,

The particular feature of the Moy
eruptions of La Soufriers was the enor-
mons anonnl of dust which was thrown
inta tlie air and distobuted over a vast|
soirewlint elliptical area, the extent of
wliich catingtl vet be mieniated for lack
of data, The British stenmship Copa
had an elghth of an inch of volaanrc
diat from tlis voleano full on her dock
when she was 275 miles east-southeast of
St Vineent. The stepmer encountered
the dust &t 1o.30 p.o m., May 7, ‘815
hours after the eruption of La Soi-
friere  began, indicativg  transport
agninst the prevailing surface wind
at more than thirtyaawd  knots  per
hour. Reports of vessels from  the
west (leeward) of the Bslamd lLave
it come o my notice, but the state.
ments of the islanders wonld indicate
that the greater proportion of the clond
of dust went to the east und southeast.
The dnst was spread like nogray mantle
over the island, generally dimmishing
in thickoess from the crater outward,
bt colledted in vast deposits In certain
vitllevs on the sides of the mountain,
where the conditions seem to have been
particalarly favorable, The chief of
these heds were formed i the Wallibu,
Trespé, and Rozean vallevs, o the lee.
ward (west) side, and i the valleys of
the Rubaka Diry Rivernud itstribotaries,
o the windward (east) slope, with by
far the greatest thickness alotg the
Whallibnt and Rabaka Ihy rivers., In
the valley of the Wallihir the deposit=
were not less than sixty feet deep in
pliaces, wihile n the Rabaka Dry River
the fresh materia] filled a gorge which
1% wiid To have been two hiundred Teet
deep before the eruptions began.  From
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a distonce this deposit looks asif it were
a glacier comring ont of the mountains,
The dust began to fall ‘upon the
Island of Barbudos sbont g p. m., -
dicating the savte rate of tratsport.

Several other reports r_;u-r.-tud in the

1%t Fuidirm Hwifetin, voio i, No, 3, p.
252, ugree [nily well with this st
matéd tate of transpart. One report
reads: “* May 8, bark fupsler from Cape
Town met dust at 230 a. m,, 830 ules
E. 8. E. of Barbades,” which wonld
give a speed of fo miles per honr, This
great rate is = far in excs=s of what is
indicated by the reports of the other
ships that discredit 5 cast upon the
report.

The following chemical analysis 15 of
dunst which 1 collected May 27 ina room
in the Langley Park estate house, abont
one mile noth of Georgetown, In which
a1 dead bodies were foumd after the
cruption of May 7. The mualysis was
made by Dr W. F. Hillebrand, of the
United States Geological Survey, to
whom my acknowledgments are dpe,
and is the nopublished analyvsis referred
toin bis article in the Julvy oumber of
this Magazine (vol, xili, p. 257} as
emphasizing the greater amount of sul-
pliur present in the ejectn of LaSoufritre
than in those of Mont Pelée, "The ab-
setioe of chlorine is interesting as indi-
cating fresh waters os the probable
sonree of the stenmm of the eruplions,
in spite of the close proximity of the
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ently 15 fiesh, All the particles are
conted with dust, which seems to be as
fine as any 1hat fell doring the May
eruptions.  Smee the cloud [rom the
Septemiber 3-4 eruption of Lu Soufridre
s reported to hove produced darkness
for abotit =ix howrs at Fort de France,
Martinigque, on' Septeniber 4, it is prob-
able that the fine dust of this eroption
wis thrown higher into the air than was
that of the May ernptions, and was ear-
ried northwarnl, away from St Vincent,
before it settled.

Such great accnmuiationsof hot lapilh
and dust as those in the valleys of the
Wallbu and Roboakn Dirv rivers retain
theirr heat for o long tme, awd they
have given rise o secondary or super-
ficial eruption phenomenn of striking
character anid considerable interest, The
river water and the water from the trap-
wal showers percolnting through the
beds have come into contact with the
still highly heated interior, causing
violent outbursts of dust-laden steam,
We saw one of these ontbursts from
the Wallibu Valley =end ap a column
of such vapor folly o wile in Deight.
The action lasted for nearly an honr,
and followed divectly after a heavy
shower,

In the morning of XMay 30, whicl was
clear and dry, we witnessed the throw-
ing of a dam across the stream and the
formation’ of a temporary lake by n
heavy secondnry entburst of dust- |aden
steam frods the lapilli bed in the Wal.
libu Valley. This ernption must hove
1_1‘r:1:n cansed by percolating river water,
sinve there had been no rain for at least
cigiteen hours when it occurred.,  After
the eruption ceased the little lake soon
rose to the top of the dam nnd quickly
cut its way down to the old level, send-
ing a Mt omad-flow ™' down the gorge to
the sen, BSach a lake in the valley of
the Rabakp Dry River cut its new outlet
throtgh o narrow ridge of the ol ag-
glomernte constitbtitg the wall of the
canyon, forming as- it did so n beantiful

Tag NaTional GroGrarHIC MAGAZINE

sernies of channel bowls, pot-holes, and
scrntehed corkserew eliannels.

When we first reached St Vincent the
dust, especially that covering the Rich-
] estnte, &%{lw:d. in marked manner
the wind-drift surfance so familinr in the
case of freshly fallen snow, and inmany
places tliese drifts were {rom three (o
tour feet deep, There were several
henvy ruins hetween May 24 and 29, 50
that the appéarance OF the surface was
very ditfferent ou May 30 from what it
was when I first saw it.  Its drifted
charactler was not nearly as- eévident.
apnd the beantifnl dendntic dminage,
which was plrewdy in evidence on May
24, hail been greatly extended amd in-
tensified. Geological operatious, which
under ordinary couditions are s siowly
periormed as to be imperceptible, were
being carried forwand mapidly ander
gur very eves, One item of interest
was the action of the Wallibu River
itself as it ett imo and dndermined
the beds of dost and lapilli along
its banks., Tts waters became 0 Over-
londed with sediment that they could
only flow in puisations, showing that
mtervals of time were needed by the
streqin. o gather strengtl to foroe its
way along with its buriden. On May 24
thess waves or phlsations were from
filtean to forty seconds apart.® Such
munl streams carry large boulders down
their beds and have great ercudve power,

When the preat cloud of ejectn rose
fromi La Soniriére at 2 p. wm, May 7,
thie portion which wias traveling east-
ward ssemed saddenly o split, accord-
my to the accounts of eyvewilnesses,
wlhet it was some distance bévimd the .
taland, and to send a part back to the
land. This is in aceord with the fact
that unprotected witvlows in the dast
erm side-(that farthest from the orater)
of houses in the devadated district along

"This pecnling actiony OF Che Wallila wiis
firat deserbl Ly the sutlior b & letter pubes
Yinkidd i the News Ford Towter of June ag,
[ 2,
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the windward coast were all stnpped of
their plass, while immense quantitivs of
dust were cartled to the Island of Bars
hados, go miles due east, and bevond,
The accounts of other eyewitnesses in-
clude the mention 6f a strong blast of
voleanic material ** rettorping from the
sea " after the main clond had roshed
down the mountain, There prohobly
wns an intush of air towand the wotin-
tain, dne to the uproshing column from
the crater acting on theeast side in con-
nection with the trade winds.

An official's estimate of the loss of
life on S5t Vincent by the eruption places
the number of killed at 1,350, The ac-
tunl mumber of bodies buried was 1, 55,
mclieding those of the wounded who
died in the hospitals.  Almost oll of the
people who passed throngh the fury of
the ernption aml escaped uninjured had
tuken refuge i cellnrs, the only open-
ingrs into which were on the side farthest
fromi’ the crater, and were, moreoyver,
tightly closed with wooden  doors or
shulters. The most sinking example
of snch protection wis at Orange Hill,
on the windward coast two and one-half
miles north of Georgetown, where one
hundred thirty-two persons were saved
unbiarmed in an empty rum cellar,
This cellar, which 1% only partly under-
grontnd, Is part of asugar lactory sitn-
ated on o mther flat divide hetween two
ravines, which may have tended to sep-
arate the volcanic storm  somewhat,
thoogh the roof of the buildipg over
te cellar was demalished by the ejecta.
The oly apentngs into the cellar were
& door and two windows on the side ap-
posite the crater, and these were pro-
vided with heavy wooden sliutters which
were kept closed during the fury of the
ermption,

he manager of the estate, Alexander
MeKenrie, with his wife and a son, re-
mained in the manor honse, scarcelv o
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hundred vards from the rum cellar, and
were killed during the eruption, appar-
ently by asphyxiation, The hotse had
large windows, the glass of which was
shattered by the Frué;ulﬂnﬁ from the
yolentia, permitting free emtry to the
deadly dust-laden steaw. These three
Seoleh people and a Portugrese e
ployé at the Wallibn sugar works, on
the leewnnd side, were the ouly white

le killed by the eruption. The ex-
periences of the people i the cellars
sugrest the great desiralality of con-
structing stmilar places of refuge for use
i thine of hurricane as well as of vol-
cande eruption,

The deaths on St Vincent seein to
have been due, principally, to the fal-
lowite canses: (1) asphyxintion by
hot, dust-laden steam and airy () burs
due to hot stones, lupllli, and duost; (3]
blows by falling stoves; (4] nervons
shock ; (5) burning by steam alowe,
and (6) strokes of lightning  The Inst-
mentioned canse is perhops somewhat
doubtful, for though it is very genemily
names] by the survivars, there has been
o substantintion mentioned bevond the
fact that there wnsa great deal of ex-
tremely vivid Bgltning during the ernp-
tion, The action of stenm would ac-
ot for the rrns received nnderneath
the clothing where the clothing was uot
even charred.  Salphor dfioxide, S0,
aidd hydrogen snlphide, H.S, were ob-
setved introublesonie guantities in the
steam coming from the crater, and it 15
more than probable that these pnses,
especially the former, adided very ma-
terially to the dendly chamgter of the
dust-Inden stenm. Strange ns U mdy
seen, wot an anlopsy was made on any
of the hundreds of victims of the entas-
trophe, so that it never can be kKpown
d:ifuittﬂ_w what part was played by these
or other poisonous gases i the destrue-
tion of human life.
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APPENDIX

The following additional notes e
garding La Souiricre have been derived
from private letters and otler sources
since the foregoing article was sent to
the printet ;

From o pomphiet by My Hirgins,
printed in St Vincett und entitled " An
nccoit of the eruptions of the St Vin-
cent Somfridre,”” the following table
(page 251 has been taken {sve page 445
1 this number ) :
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From T. MacGregor MacDonald,
Fsp : On Tuesdny, Augtest 1y, three
young men by the name of Richards
( residents of Kingstown ) pscended the
motttain, and found the crater to be in
apparently the same condition as we
found it May 31, Mr MacDonald ps
cetidedd a few days later, and found the
satne, except for greater yolumes of
stemn nsing. '

Panl Chastenet [ communicated by
Mr: MocDonald) states that nt g.23

p. m., August 30, ** halos'™ appenred
in atmosphere near Chateaubelair at the
time when detonating noises. ( from
Mont Pelée )were botng heard In 5t Vin.
vent.  Two circular coneentric hands of
light cume toward the town from La
sonfnere. When near the town the
bands expanded! and separated into four
contentric rings and faded away toward
Chateaubelair Bland,  These woiild
stem to b an ¢lectrical phenomenon.

Wednesday nightand Thursday morn-
ing, September 3 and 4. vocurred the
ernption already referred to in the body
of this article.  The notch in the erater
i on the west side over Larakai Val-
ley seemed to Mr MacDonald to have
been enlarged by this eruption. On
september 6, 4t 4 p. ., a colunm of
dust-lnilen stenin rose [rom the eraler to
an elevation of between five and ten
thousand feet.  On September 12steam
wiis rising vigoransly from the western
part of the crater, and during the after-
noon of the 13th there were several lofty
dischnrges. sonictimes from the western
sicde of the erater, sometimes from the
enstern, amd sometimes from the unddle,

september 14, S.25 po ool vigorous
and continaons escape of steam, five 1o
ten thousasmd feet into air, from western
side of crater; mountain entirely free
from stmospherie clomds,

September 17, Messts J. Adaums and
W. Cummings ascended the mountain.
They found the crater filled witls lapilli
to abont the Tevel of the old lake, as it
existed before May 7. There wasa slop-
g surface from all sides townard o de-
presston i the mididle.  This slope could
have been descended from almost any

int of the rim. Steim was isning

several opemings, hut most vigor
olsly from the extreme cast of the crp-
tér. Around the central opening there
wis: "' mud,"” and from the opening
“fire”" [incandescent stones *] was he-
g dischnrged to moderate heights at
wtervals of two or three minutes,  Cum-
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mings staled to Mr MacDonald that the -

east-west dinmeter of the crater seemed
to have besn increased, amd the saddle

hﬂhl.".:i:lt the large umd the small crater

was more deeply notched than before.

At abouit ¢ w, m., September 18, there
Was flJi‘ITHt'ﬂIi"i-‘t‘h shght eruption of
La Soufriere. (On the following daw
(the 15th) Mr Caommings, nccomparied
by Rev, Mr T. Hm:lmh:.'. of Chatenn-
belnir, again ascended to the rim of the
criter. Thev found that the erater had
been cleared of the ashes observed there
on the 17th, and that it had been re-
stored to the conditivn of May 31, with
o smill amount of water in the bottam
of a vast pit.

suntny, Seéptember 21, at 6 p m.,
there was o violent eruption, which
Insted but ten minutes in its vigorons
stages.  Much incandescent material is
reported to have been thrown out dor-
ing this cutburst, but this statement 15
dotbied by Mr MacDonald on accounnt
of the red glow from the setting: sun,
The eraption seemed (o come from the
northwest side of the crater, and waos
acoompanied by horzontally projected
clowls.

On September 24 there was o sudden
eruption at about 2,30 po ., wiheh
lasted about bhalf nn hour, The solid
matter thrown out m this  onthuarst
must have been contse and heavy, forit
all fell to the rround and seéa in o short
time and the horizon was perfectly
clear by 3,30 0'clack.

Under date of COctober 24, Mr
W. 1. Durrant writes me, after miention-
ing the outbursts of September 18 amd
2], that there was g slight ¢
October 1 at 6.35 1 1., and he then
goes on todeseribe the great eruption
ol October 5, which he considers the
most violent of the series,  He states
that the eruption begnmat 8,15 p. m.
(the Kingstown Times reports the begin-
ning to have been at 7.45 p. m. ) and
continned in wviclence till o o’clock,
when therewas a lull. The voleano
burst again mto full eroplon at 1

‘Lot ofn
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o'clack the same night and continued
in this condition till sa. m.  The erup-
tion was pccompanied by tremendoys
roaring and a magnificent eledtric dis-
play Hke that of September 3—4.  The
sand-nnd-ilost clowds went to windward,
depositing much material at George-
town and northward. while southward
great damage was done in the Mesopo-
tamia Valley, where 12 fiches of ashes
fell.  After the great outburst the vol-
catia continged i1 condiderahle netivity,

with minor etuptions, until October 22,

when p moderately henvy eruption took
place, which threw dust on Richmend
estite  and  Chateaulwloir. The ‘en-
crowchments of the sea upon the lee-
wanrd coast of the mountain continue,
especinlly at the modth of the Wallibu
River.

The Kingstown Sewfry of October 51
contians an account of the ascent of La
Soufnere made on (tober 28 by Mr
Henry Powel, enrator u1' the botanical
station on St YVincent, in company with
Messrs 1. P, Quinton amd B, W, Foster,
visiting botanists, in spite of the oom-
tinued activity of the crater, Thuey
ascended the mountain from the lee-
wind side and found the journey very
dil':E'u:l_ﬂ_'L ot aeconn of the erosion which
has taken place sivce the early erp-
tions. They found the erater more
fannel-shaped than had preceding: vis-
ttars, bt with botling muoddy water in
the hottom, Hot ashes. which were
steaming profusely, were piled =everal
hundred feet high aganinst the walls ol
the pit.  Coarse gravel and fragments
of rl:l-:'k coversd the exterior slopes of
the com2.  The saddle hetween the two
cralers ih still existent, and Mr Powel
was satished that ho eruption had come
irom the small crater. NWo styeam of
lava has been ejected vet,  The rent in
the crater on the western side has been
enlarzed.

At Bors pom., October 29, a loud
groan was heard from La Sooafribre.
followed by a column of dark wvapor,
aud further ernptions were feared.
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GEOGRAPHIC NOTES

18951902
HE maop on the opposite page
shows the rontes followed and
cofistline explored by Captain Sverdrup
i his four vearsof Arcticwork. Inthe
November number of the Gaogrnpaimal
Sowrnal Sir Clements B, Markham, Pres-
iHdentof the Roval Geograplical Society,
has dummarized the work of Sverdimp
atid his gallout companions os follows
*“They have discoveral the wistern
sitle of Ellesmere Istond and s in-
tricate system of fonds, aswell asthree
furge islunds west of Ellesmere leland ;
they have explored the northern coast
of North Devon ; they have connected
Beleher's work with the coasts of Jones
Sowmd ; they have reached a point
within 60 mies of Aldrich's furthest ;
and they have discovered that land
north of the Parry 1slands, the existetice
of which waus conjectured, as far west
as the longitude of the eastern coast of
Melville Isinnd.  ‘This includes the dis-
covery of the northemn sides of North
Comwall and Findiay Island. In ad-
dition to the main Arctic problem
which is thus solved, it is likely that
the region discovered will be:of  excep-
tional interest, from the winds and cur-
rents, the varyving character of the ice,
the existence of coal heds, amd the
abundance of animal life. A syvstem-
atic survey has been made of these sm-
portant discovenes, checked by astro-
nomical observations, We mnst look
forward to an account of these things,
and to the details of the expedition,
with the deepest interest ; and mean-
while we moy well express admiration
for the way m which the work was
coteeived and executed, and at the
perfee: harmony with which all Jovally
worked under their chiel, Without
siich harnbonions work sudeess was oot
possible,”

VOLCANIC DISTURBANCES IN
GUATEMALA

EPORTS from Guoatemala tell of
devastution aml deuth by the re-
¢ent eraptions of Santa Marin os hor-
rible ns the trgedies of St Pierre and
St Vincent,  Santh Muria s a valcano
in western Guaatemnla, about so miles
from the Macihc comst. It began to
erupt Octaber 25 and continued more
or less notive until Noventher o,

** The coputry for a madins of over 3o
miles has been made o desolate wuste,
and every vestige of Iifedestroved. The
lods of life 15 estimated at over 7,000,
theé great majority of the vietims being
indians. Ten Indian villages, ench with
A population of [rom 30 Lo 3,000 inhab-
itants, were wiped out, the rude huts
being hunied beneath tons of valeanic
debris,  All of the eoffee plantations in
the voleanic zone are ruined, and their
owners ekt penmiless.  The greatest dis-
tress prevails throtghout the central aml
western portions of the republic. and
even on the eastern coast the effects are
felt in thescarcity of monev and the rise
m exchange

“Afamine prevails at Quezaltennngo,
and o.con peaple are starviog,  Even
in Gruatemala Oity, the eapital, the in-
habitants are suffering for food, The
fovernmient is utterly nnable o relieve
the distress and suffering, aml the peo-
ple are on the verge of revalution.  The
only thing needed to start a formidable
uprising 5 the appearance of o leader, "

Porditio Herrern, who owned a valu-
ahle eoffee plantation seven miles from
the voleano, givesthe following acconmt
of the eruption

“* The eruption ceased on the morn-
ing of November o, when 1 ventured to
my plantation and found it haried be-
neath ten feet of ashes, mud, aod sand
hurled from the volcano.  Evervihing
on the place was in muins.
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““ My reddence wias o destroved, ani
out of 112 laborers emploved on the
plantation all but seven perished. The
seven who escaped hapipencd 1o e visit-
ing o farm Gght tmiles farther front the
volcano that day, pod when they saw
the danger took relnge with 3 lot of
others 1o a cave. My [foonly was in
Guantemala City, and therefare excaped

““Om the trip to my plantation

assed @ noumber of other  large
coftee plantations which had shared the
same fate as mv own, Thesctepe nlong
the route was frightful. The dead
bindies of Indians and animals, who had
béen suffocated by the deadly Tomes,
were visible evervwhere, and the stench
was awful, [ puesed through one In
dinn village where over 3so had
iwshed, All of the bodies had then
hands to their nostrils, showing ploinly
what cansed death.  The damage to the
comitry is beyond repair,

Twio new criters hid heed formied
in the mountain sude, pnd were o erup-
tion uy last peconnts, '’

EXPLORATIONS AHOUND MOUNT
McKINLEY

HE Brooks Alaskan expedition of

too2 fnlfilled m the mmin the pro-

gIim aof work 1o the Momnt Mchkiniey
region ontlined by Mr Brooks in the
Ayl ntmber of this Magazine, p. 114.
Hight hamdred miles were traversed,

probably the lonpest jnurm:v with n
ok train ever made i Alaska.  An

instrumental survey was made throogh.
out by Mr Raeburm and his ULI!'-I:I'I-'ﬂ-
tions made to connmect with his surveys
it tgor bevond the Yukon, Thas in
the two vears’ work abelt has been sur-
veved from Cook Inlet to the Arctic
Oceln, a distance of 2,000 miles, and
a tectrd for reconnaissance work in
Alnskn, Evidences of glaciation were
found evervwhere from Cook Inlet to
Tanana tp to altitndes of 4,000 or 5,000
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feet. Iir Brook= reports the Mount
McKinley region’ probably the hest
game country o the wordd, Deer.
caribo, hear, and birds were constantly
In sight, and so tame that ey conld
kuaock them with astick. Aselsewhete
in Alaska, the mosquitoes incedsantly
attacked them in clouds, exoept for four
or five hours at might time, from 10 1o
3. whett the party oltained some rest,

The remarkable magnetic disturbance
which attended the eruption of Mout

Peldée on May 8, rgoz, and which was
noted 10 the June, 1902, number of this
magazine, page 208 was recorded ar
practically all the magnetic ob=ervatories:
thronghout the world,  This extended
mugnetic distarbance is something en-
tirely vew o our history of voleanic
aetion, s no magnetic disturbances has
previowsly been noted snd recorded asat-
temding a voleamic ontburst,  The duyg
mited ahsdervations recordel thl:l}', L2,
at the varous magnetic stations i the
world hove been collected by the Mag-
netic Division of the T7. 8. Codast and
Geodetic Survey, A study of these ob-
servations % now being made by the
Surmey ander thie directdon of Dre 1L, AL
Hauer, and in due time an aanounce-
ment of the results will be maile,

Dr Walter Reed, who freed Cuba of
vellow fever, which had scourged the
islond for centunes, died at his home, in
Washington, 13, C., November 23, 1902,
By his discovery that the vellow-fever
germ s carritdl Ly mosquitoes, he hos
made the northern tropics habitable in
o true sense.  The importancee of his
dizcovery ‘is consitlers] second only 1o
Jemner's distovery of vaccination, Dr
Reed had only reached his fifty-second
vear, but hie hadd the satisfaction of
knowing that, as o result of his ‘sthdy
and' efforts;, not o single case of vellow
fever had occurred in Habaua duriig
the lost vear of s Life.
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Dr David T. Day, Chief of the Division
of Mineral Resources of the U7, 8. Geo
logical Survey, has beey elected a mem-
ber of the Board of Managers of the
National Geographic Society o Gl the
uttexpired term of Mr Henry Gannett,
As Mr Gonnett will remain in the Philip
pines for p year or more, engaged in the
censns of the islands, be has redgned
temporarily from the Boand., Br Day
was o member of the Board 18gb-1554,
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Father Marquette. By Reuben .
Thwaites. Ilnstrated. Pp. 244
New York: DL Appleton & Co, 1goz,
S1.00 wel,

The work of Father Marquetie as
an explorer of the Mississippi, as a
preacher, and o friend of the Indians
won for him a prominent aned Insting
place in the hearts and imagrmation of
the American people.  His name stands
for what has been hest and noblest in
the history of white men’s dealings with
the Indisn. This biography by Dr
Thwaites is especially welcome, inas-
much as, except for brief biographies
of Father Mamjuette by Sparks ond
Shea, wo other has been published.
The volume consists mainhy' of an oe-
count of the long canoe voyage (1673)
of Marguette and Joliet from Lake
Michigan to Partage on the Wisconsin
River, thence down the Wisconsin to
the Mississippi, which they descended
to the mouth of the Arkansas, and then
back agsin up the Mississippi to the
mouth of the Ilinols, and up the Intter
anid the Chicago to the west shore of
Lake Michigan, a journey of over 2,500
miles, By this voyage the explorers

roved that the great river of the west

owed to the thif of Mexico and not
to the Pacific or to the southeastward
through Virginia, Marquetle wius so
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In November, 1902, the reniiins of
Christopher Uolumbus were buried with
great pomp for the fifth time.  Their
last and, it is Hoped, permanent resting
plocy s gspecial mansolenm in the grand
l.. athedral of Seville.  From Valladolid
to Seville, from Seville to Hispamioia,
from Hispaniola to Haband, aml from
Habana to Seville again, 15 the strange
story of the journeying of Columbns’
TERins.
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wenkened by the fearful hardship of
the four months” cancemyg that he died
in 1673, at the early apge of 18 and after
only titne vears of service jo America.
Jaliet lost his narmative and maps of the
exploration, but the journal and maps
of  Muarguette were preserved  long
enough for o copy to be made of them,
and this Is the only record we have of
one of the most remarkable explom-
tions in American history.

The Land of Nome. By Louis MceKee
Pp. 260, New York: The Grafton
Press. 1902
Mr. McKee gives a vivid picture, of

the blindnes of the stamipede 1o Nome
of 18,000 fortope-himters m the sumimer
of 1gon. The past neglect, the present
vieeds, and the untold resources of our
wonderful Alaskn are described. To
quite from the author :

“"IIncle Sam's record in Alaskn has
ot been one to be proud of. A taxed,
unrepresented people, who, under the
greatest adversities, have showi to the
world the enormons and vaned resonrees
of n mzpfmudh barren. [and, have for
vears had to bear the additionnl barden
of mcompetent and onscrupulous ofh-
cinls who have been foisted upon the
country. The rush to ' Cape Nome has
attracted attention to only a compari-
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tively insigmificant portion of Alnska,
and emphasized but one of the trepsnres
in its vokt, nnexplored storehotise.

* I the north amd east; and over by
the Canadinn bornder-line, is the world-
famous ¥londike region.  Fifteen hiun-
dred] midles distunt to the weést, close
to Siberia, arve the Nome gald-fiehls
Southeast are found seemingly nex-
haustible quarte-gold momes, the grentest
salmon. fishoenes in the world, and’ o
chimate and soil which will make agri-
ctiltore possible and profitable. And
awny to the sonth ood west are im-
uretse forests, mines of copper, and the
Pribilof Islands, the home of the fur-
seal,. Within the boundanes ol Alaska
there lies n country incomprebiensible
in its extent and difficulties, inconeeiv-
able in the possibilitdes of its latent
wealth., The marvelons discoveries al
gold at Cape Nome, which hove entiiled
s0 muech hurddhip and scatidal, bring-
ing tiches to many and disdppointment

to more, will at least have worked a
highly beneheent result i bringing

earlter to Heht the neglect snd needs
of our wonderful Alaska.'”

Journey to Lhasa and Central Tibet.
By Sarat Chandma Tas. Edited by
W, W. Rockhill. IHustrated, Pp.
285, London: John Murray. tgoaz.

The author of this volume was: horn
of a Hindi family of the medical caste
i EHastern Bengal, in 8409, In' 1379
he entered Tibet and rempined for six
mensths at Tashithunpo, a8 grest center
of lamuist learning, ns the specinl guest
of the Prme Minister. He had pre-
viouslythoroughly mastered the 1ihetan
language, and was thus equipped to
gain the most from this opportunity for
tesearch. In November, 188:, Sarat
Chandra started on his second jonrney
to Tiber, and this time succeeded in
naking a short visit to Lhasa and ex-
tended explorations along the Tsangpo.
On his return to Inidia in 1833 be began
editing and publishing in English text
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some of the 300 munuscripts and vol-
umis he had brought back with him.
The present volgmme 18 o narrative of
his second expedition to Tibet, The-
illustrations in the valume are very clear
and give a good 1dea of the people and
country. Two photographs of Lhiasa
are specially noteworthy—otie o gpeneral
view of the mystenons city and one
showing the ‘imposing palace of the
Grand Lamn.

Prizoners of Rumia, Hy Benjanin How-
rd.  Ilostroted. Pp. 38g. 2 New
York : 1), Appleton & Co. 1902,

In 1841 Dr Howard passed several
weeks in Sakhalin, the istand on the
northeastern coast of Asatic Hussin
where Russia s¢nis her most dangenons
criminals and such paliticals gs are con-
sidered equally dangerous, It Howard
died hefore this volume of his observa.-
published. and in his stead
personal friend

tions was
Gen. (O, (), Howard, a : :
of the uutlu:l-r conitributed the preface.
Sakhalin 15 as Jong as England, about
630 miiles, hut her width s lm4 THng-

ing from g0 td 150 miled. There wete
abont 12,000 convicts of the sland at
the time of Dr Howard's visit. Seveml
chapters are devoted to describing the
island, the life of the conviets, ther
work, punishments, ete,, and then sey-
eral chapters to a discussion of the rel-
ative merits of the Siberian and Anglo-
American penal systems.  Dr Howand
concludes the comparison as follows

“ In America and England, but perhiaps
in England more especially, the adminis-
tration s remarkably good, the principles
outrageotsly inhuman and bad, In the
SAiberinn system the asdministration has
rarely beent good and freguently has
been outrageously bad, but, a5 regands
the general principles of the Siberian
systeny, they are in accordance with the
cotstitution of man, of laws, both nat-
ural and revealed, and are therefore
exceedingly good.'" I Howurd was
the suthor of the *' Threct System of
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Artificial Respiration '’ which is gener-
ally used thronghout the world for re-
suscitating persons weemingly drowned.

The East of Today and Tomorrow, 1y
Bishop Henry C. Potter. Neéw York :
The Century Co. 1902, $1,00 &,
In this bttle volmme Bishop Potter

presents =ome of his impressions of the

Far East, which he visited after the

Boxer uprising hael Ixen cfushed, He

believes thiat China 18 at last awikening

from her worpor, and, recogmzing her
deficiencies, @5 reaching out to Japan for
help and goidance in correcting them.

Hishop Potter's broad and hnmane view

of the Chinaman s the hest fenture of a

book which in other respects contnins

very httle that is new, The Chinmman

speaks extravapantly ; the westerner

spenks directly,  Becanse the westerner

does not find the words of the Chinag-

man fulfilled literally is no reason, savs

ﬁiﬁhﬂ'p Potter, for calling all Chinamen
ars.

R_?Pﬂrt of the Smithsonian Institution
or the vear endipg June 30, 1go1.

Hlustrated.  Pp, 782, Washington:

Government Printing Office. 1902,

The first part of this anounl inclades
the proceedings of the Board of Regents,
the report of the Executive Commitiee
of the Board, sl the addinistrative re-
parts of the Secretary and of the hends
of the scientific burenns under the Smith-
somian. 1 he great bulk of the volume,
practically foar-fifths, is devoted to the
generdal appendix; in which are pre-
sented w series of popularly written
articles summnariring scientific progress
invarious lines during the year., Among
the articles of o peographic interest may
be mentioned: °' Forest Destruction, '’
by Gifford Pinchot and €. Hart Mer-
nam, who emphasize the alimost certain
annihilation of the fauna and Hora
which follows the disappearance of the
foredt : *' The Abbott Collection from
the Andaman Islands”" by Lisnt W,
. Safford, an mteresting deseription of
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an island people who from earliest times
have been comsidered one of the post
spvage raees in existence and whom Dr
Abbott declared the *‘very blackest
people T have ever seen; "' " Irngation,"”
hy F. H. Newell; A Fire Walk Cere-
oy o Thaldt'" by 8. P, Lanpgley
{(portions of this paper appeared in the
NATIONAL GROGRAPMIIC MAGAZINE of
Pecember, 1gon); * The Wanderings of
the Water Baffalo: ' " The Dino=atrs
ar Terrible Lizards,” by F. A. Lucas,
and ** Hogosiof Volennees,” by C. Hart
Merriam, Some of the papers are re-
prints, wihile others were written spe-
cially for the report.

Annals of Switzerland. By Juha M.
Colton. Ilhstratéd. Ppogor. New,
York: A, 5. Bammes & Co.  15g7.
Republished sy,

The author aims to present a ' brief
consecutive narrative of the strupples
progress, and attainments of o race of
freemen.’’  Mis Colton pays proper
deference Lo the tradinons which ** be-
long as ttoly to the lawd a5 do its gla-
clers and avalanches, "' and which in the
telling have stirced and ennobled the
ambitions of generations on gencerations
of the people,

Forestry in Minnesota. By Samuel B.
Gireen. Illustrated. Pp.ogo1. Pab-
lished by the Geological and Natural
History Survey of Minnesota, 1902,
i7c. postpaid,

This volume is a second and enlarged
edition of an admirable work Arst pab-
lished 1n r8g8. It has been nsed with
succesd as o text-book tn many agrieul-
tural colleges and normal schools in the
United States.  The first half of the book
Lir Gireen devotes to ** Elementary Far-
estiry,”" mociuding clmpters oo ' Tree
Plunting, " ** Numsery Fractice,"" ** For-
est Protection,”” " Wood and {ts Uses *'
and ‘' Forest Economics,”"  The seconi]
hall i a deseription of the ' Trees of
Mirnesota,” concloding with a list of
the forest trees of the United States
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ANNOUNCHEMENRTS

RBiciiaw MEETINGS .

. S5—"*The Waork of the Weallrer
Burean 't Dr Willis L. Moore.
December 19.—"' The Wik of the Signal
Office, War Departmuent.”  Oen, AL W Greely.
2 —Annunl mesting.  Heports anid
electionn,

15— ""The Wark of the Hwnlro-
graphic Office, Navy Department.” Lo
miaspler W, H. H. Southerland.

A, —*"The Wark of the Gihice of
Experiment Stations, Agricuitord] Depert-
ment."  DrA. © Trie.

February 13— The Work of the Cennis
OfFce." Hon, William B, Metriam,

February 27.—'' The Werk of the Noval Oh-
servatory.’  Capt, Charles . Davis

March 13—"The Work of the Geological
Survey.”  Hou, Chirles 1), Walootd

March 27.—" The Work of the Library of
Compres." Houn, Herbert ["utnan

oo LECTURES

December 12— Argenting —Presgit nul Fu-
ture.'t  E, L. Corthell, C. B (Illnstrated. )
Jaowary 9.—*' The Turk il His Rebellons
Subjrets'”  Mr William H. Curtls, | ki
Erated. |
13 —"""The Toagedy of 51 Pierre "
M Geonge Renman.  { Tinstraded))

Provisjonal srratgetients bave also Leen
made for lecinres on Colombia - aml Lhe Taah-
wrinn Cpnal s Awerien Nefore the Advent of
Man | The Geographic Distiibationof [esaony
i the United States; Russia of Today (liy
i'l-l'll:l du Chndilu), anid o Jecture hy 3r Jolin
Muir,

The Lenten Course of five lectures will be
deliveri] i Calumbin Theater, F street, tiear
Twelltl, at i s o'elock, on WHIHIHI-ITH.? after-
goons of Febrmary 11, 18, 75, and dMarch 4, 11,

The subject of thia course stid the speikers
apatgned for the special toples will lLe wi-

pounced i oa liler progran,

MNovember 7, 1902, —The firsl regularmectin
of the mmﬁ.hr the year rgra-1go3 wes liel
in the Assembly Hall of the Cosmos Club at
8 u'elock g m., Acting Preasideiit W ] Melee,

SOCIETY

L1, i the clmie.  Hon, Williams F. Wil-
tonghhby, ‘Tresaurey of Porte Rico, defivered
au sibilress on *Some of e Administestive
and [ndusipial Problems of Porto Biea "™ An
alstroct of the widdress follows

In seining Uie fesponstinlity of the gor-
erument of Poprte Rice the American nuthor-
itles found themselves confronted with two
digtinel but vet rviated tanks: (1) To endow
the newly scquirel possession with political
institutionn and svstemn of law &t once rop-
fortteg to American ideals of individual lib-
erty aml politien] justice and vt sdapted o
the peeenliar locsl conditions existing amd the
charneter of the inhabitants, and (2) to hiring
whont g develogment of the ldust rial iesourecs
of the island.

The general policy of the United States las
beet (1) to sidurinister the Bland wolely with a
view w its own lnterest, sl 1 nooway as a
sotiree of evenue to The feleral treasiary, nud
(2} to endow the {aland with the Iargest mems-
sire of loea] self-puvernment that &t s ftted 1o

e joy.
fﬁrun':ring oul the frst part of lhilﬁlﬂ oy
nol the slishtest effort has been mmde by the
Uniteld States to recoap (isell for expenditores
inearreil]l diring the war resvlting in the an-
nexation of the depandencles wor the expetise
grilisepuently fyenrred for their aitininiatration
and development while anider military govern
ment ; but {t has beeh provided that m the
fature, or for an fmilefinite thme to eotie, ol
receipts in the way of customs duties or excise
taxes collected in the island shal]l be turoed
foto the insuler treasary instesd of the federal
treassiry.  In comsequence of this provisiou,
tho falaod eofors an epormoss advantage over
whit 1t woulil Hove were 1t A state of organieed
territory of the Unfon, Owser two-thinds of
the revenie of the dand of Porte Rico is ob-
tnined from these (wo sonrces of exelse Moxes
ard customs duties, which iv the United Siates
would be eovered into'the general trensury,
While this foregoing the reopipl of any reve-
mie frow the i.q-la.m!f, the Umitel Siates tol
onily exervises a general careof Porto Ritan
interests in the way of military and naval pro-
tection, bhul perfonms ot ite own expenss siich
imlmlrlluj and cotrmeroinl services as the
maintenance of Tght-houses sl harbor buoys,
a maring hospital service, a weithicr Dureau,
ete., nns] hng also recently established an agri-
cultural experiment station on the island, and
contetmplates. condoetiog very '[urr-urm-nl'. L &
petiments and investigations for the develop-
mient of the agricultural resources.
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The exteution of the seeond featnee of the
wiicy cun be only gradoally acconpl islued,
L yitay be #aid to comprehend fhiree phises .
(1) ';I.‘E.r Iimeciinte ruﬁuwmml of the infksmnd
with the maxinmm messure of sellgoven-
ment that the edueational and moral attain-
wment of tts inhabitents aud the traiping thal
they huve had i the manegduent of pulslic
affairs qualify it W eigdoy ; 13) theadminmistra-
tion of affalrs in ilve dependeugy with the dis-
thned aim A vlew of edicating (he population
s knowledge of the trie priociples and onler
af polttieal aetion knd thi cultivation of il
of political morality, and (1) the petpd] exten-
ston of the local oc self-governnsent Uit was
first granted 1o the dependency aa rapidiy as
srttcess is mitaine] (o Uiese educational effirts,

From the foregoing it will be seen that in
the manugement -:-F its  depernidencios  the
Tinftes] Stmtes lins to ileal with wlmd i8 a bl
:|||:.|;'|.I|I|;rn|-_—|!|_'|;'|,ﬂ. o _g'l.'l.'i.ﬂur!I'.LI:I1'|5II‘I'L [Tt sitic] 1hint
of the education in the knowledge anid prine-
q'n of poverntrent of the people governesd.
Phibs dmatity of the task shoulil never be lowd
might of in “,:j' siudy of the problen or 1 a8
alietupl to '{‘ geof the suceess achinved in s
solution,  The wark te b done i rendered

enorinously more complicated and difficult b
cottretquence of the sdogiion of this seconud
|t

The firwt siep for tbe organkoiiion of a per-

minnent civil govermment for the islaml wan
taken by Congress through the panmige of the
“iparaker agg, 't -Fpm-'ml April 12, 1go0
Thia act provided for ihe eeganizntion of a
wivil govermmel, o inke effect May 1, 1900.
Tt attenipts 1o donothing fartlier {lan provide
4 bhare outline of povernment. 11 epecibes
that the government of the ialand shal] be
westesd i certaln bowlies minl ofices, and oo
linsstheir respective fizbds of anthority. Here
it stops.  All the details of the orgnetenl o
ol an soinal simiobtrative mochinety amd the
determination of the methadls of work are lelt
i the subhsequent actiotts of the government
thius creuled,

The government of the luml is veste]

an executive comstiting of A governor and six
heads of adminastuatlee depisrtieits—the sec-
retary, altorney general, treasgrer, asuditor,
o commissioner of the interjor, and conmie-
alpner of sllucation—mul inu jegiaialure com-
qemed of two holses —ay executive council, of
wpper house, amd u honse of delegutes, or
lowar house  The goversor knd thesix fresds
of lepmrtments are ppolnted by the Mesilent.
To I:Lu legislative assembly of Ltwa hiises,
kuoiwn an the liooss of delegniss miil the ex-
eciitive council, B glven fall t\nwt to legins
Inte roganling all matters relatiug to Poito
Rico, sabject anly to the provislmm of the or-
ganic act and to tle laws enncled by the Cod-
gross of the Uniteld States.
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The wessions of the legnlatore are lirmitedl
Lo B davs ench vear, hegtuming with January
1, thinasch wxtra sesaions may b emlledd In thie
discreting of the povarnor,  All hills may
uriginate in either house, bat no till can e
comse & law unless it recelves o majority vote
of all the menibem ll-'f'tr.mﬂ'hlj; 1o envls hodse,
andd 15 alierwards npproved by the governor
withiln ten davs alter il passage. The go-
grnor has the usunl power of velo,

Tlie house of delegates consditutes the pojp-
tilar branceh of the legialature. It is th rongh
this body 11t the people of Porto Rlcoexercise
& rei] voice in the adniinwration of afeirs. It
f4 cotposs] of 15 members, elactod annully
by the qualificd voters of (e islagd.  The de-
termination of the rght of franchise was left
by thie organic aet to the insisr legisdatore.
In porsanee of tis power a comprebenkive
eleetion Tnw T been m:mwlértlrmhl after
thie systen in foree in the United Btates, which
irs teern bs bl Kniowes as the Auatrallan orsecret
hallot systi. 1-1-t:r the tiow the franchis is
given to cvery maly citigen of Torto Rico ot
ol the toited Stutenol tive nge of 22 votrs kil
upwands who whall have resided in Porto Eico
far one vear preceding the dute of eleciion,
wtidd for the last six months within the munie-
tpal disirict where the vole i ensl, who pos
sexnes niy one of the three followlig requine-
tents '

(1) Able 1o read mod write,

vy Drwnzron] entate,

[3) Pliys tages

A1 the elections, which wre held o0 the sme
duy us the elections i the Unlteil States, the
voletd vote Tor deleyate 1o Washington, pan-
brets ol Lhe honae of delegaies, aud manicipal
afficials

The disorders thet pceasionally take filace
during the hented campaign preceding. the
elertions sre without sgnificance,  Whiie in-
dicative of a cortain leck of seifrestraint, they
are i uir way indicative of the inability of the
istipders 1o work toder an election syateii
It s diffimlt 1o persunds the voters that all
will be given n faie shiow, bat as soon as this
fact f= establfshed (he violenoe will bernme
Tewn anil Jese,

‘M executive councl] s the cepter or key
to the governmedt. The eleven members
which comstitute it are aprpointad by the I'rest-
dert.  Sixoof the wmembers ure also hosls of
the aibidnistestive depurtments, wnd in pow.
tice have heretolore heen Americsus. The
other flee niembers have in practice lmen
sative intalitanis of Porto Rico. Theexetn-
tive council has eqoal iegisliative powers with
the Tower houss gnd may nitisie Tegisialion,
As o I?;hfnﬂm may he passed witliont the
mustit of both jeplalitive bidies, the mnjority
of the eduneil, the six lesds of the depart-
pedils, n n cortaln sense enn goutrd] Ieginine
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tlon. hiit ou 1be other humid ey catnot secure
teginlation without the consenl of the lower
hisuse.  As a cottierqueiics any tirasiioe o be-
ot & haw mimst el with the apprrval ol 1lie
represenialives, Dot of e Tnited States ainl
Porrter Rico,  Henee the minl sl recagultiog of
e riglite atil demires of the two Looses i
necosscry’ fn oeder thal  the  governmettsl
tranRine can be made 1o work.

Sogreater mistake eats be made than to
wappose that tiye Torto Ricens wre oot able to
exrrcinea phaitive volee o the determination
al the inws uiiler which (hey ste to live or {n
the mamher in which reverue slinll be raiserd
and expeoditnres e, '

Two sessions of the legislatuce ligve LI
been) el and o gomeon] sclicine of Toeal gor.
ernmett thronghioud the i=iand enacted. Some
of the delects of the Spaniali system were: i-
nunmerable districts or nmmdcipeiities, 9 con.
centration of Tegielative amd exvcéutive fune.
thonm in the snmts hamds, my fnoumerable pum-
trer i affices, sl an o resnit the expeniditnee
of lecal funids for sularies. leaving no money
Tor schodls or roads, aml thie rols ng of reve-
e in snch s way that the taxes were paiil by
the poor, ATl thes' has now Heen chumped.

The number of municipal districts lins been
r.'rr-l.ir fleareaded. A nnbforn) system of keep.
1ng accounts forall the jocsl governmanin lins
B piit in foroe.  The treasurer of the ssland
has penern! diredtlon over tha dnances of the
district, amd in case a dlsrrict s ot mestin
it= q-‘:nliﬁ:l;ihm- can step i nml e ool
scrtmewhnl o the matiner of o receiver of &
cuorpuration.  The nimber of offices T fheeg
resinoed and o law prssedl compelling the dis.
tricts to devole a certain prapart ion of revelwe
1o the sehiols amd rowds.  The systet of rais-
g revenoe hes besn entirely reorganized, andd
thae revesine i now pbiained Irom thres mnin
soitrees 2 Ll ) exclse am] leepse taves an the
manmactnre aml wale of rum, spirits, tolmeco
wte (3] n geuneral property 4 Gipon all treal
and personal property, with dertaie XTIy
tiomd, andl (1) & tax npon lnheritinees.

The vevenie of Porto Rico ts siow Frodm Lo
anil uguarter 10 two amd s Todf el ee dal-
Iurs ey year, which s sufhiclent to neet nfl
the exprnses. At the end of tis st fHogal
yvear there wns o lalonoe of Sryoss  he
selucsels mre now tpcreasing B diimber, as thie
insular goavernnent devotes w ceriain percent.
age of s mevenie o edvontional  porposes
nibid this stin, aken in echimection with what
the mignicipalities have to provide br law, is
sufficient to mist the requiresenis. The Innge
wmount of woney devoted to the bnilding ol
roads is resulting tnoan fmpeoved and deflnite
syutet of highwirl '

In s isdustries Porto Rice in stlvancing
[nvorably. The sagar and eattle lndustries
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are very flotrishing ; but the coffes hulistry
oin A very bad evnedition, ae the Egnepean
mnrked wav loit when the sland came wuder
Amiericon sovercigniy.  The telegrugi systetn
Hl:_jhttntl tor Llie governmeont.  ‘Thete 1= But ope
THIIWAY, oW &Eml.unil by Amierican capital,
bat railrowd buidfing - is progressing, and be-
(iore long there will be o line from San o to
Fonve atonnd tlis west coust.  An attotindile
mervice {sin operation from Monce Lo San Junn,
ritning seross the islam]

At the conclosion of Mr Willoughhy's mper-
esting ndidres, Acting 'restident Meizeecalled
for retiinrks,

- Lawd T, Phaw ligmired as o the extent
ihe Euoglish IEﬂfﬂhgn:l wan heing introduced
luto the schools ol Purto Hieo. My Wilkoughile
replies] that Englinh was being tanght o every
s bl on iy inlined.  The chitld et were gqoie
Ly lestin it, an they lHeed it nid alsn bocnuse
they were aimbitions Lo obitain cinpioytmnnt by
the governmeni or the large commercial es-
talilishments, where thie ability to resd aud
wrile nghish was aften esseiitial,

Mre O, H, Tittmann anked what were the
relations of the Porto Rican delegate (o our
fi:utﬂrtm_mlll_ e Willoughby stnted that the

oty Ricwn delegate to the Initind Staies Con-
ﬁ?l:ﬂﬁ linil the full powers of the territorial
de len,

M Fitiveann asked if any atie wasa he-
ing maide to ralse oranges aid citroos froits on
the Islaml.  Mr Willonghby repliod that st-
tempds were Detng mimde, bt that they weors an
yebt m the experimental stage,  There wes
no doaht, Bowaver, tluat the island s ndaptie]
Lo thie e [t iwation el wiith frdts.  Thedgnestion
was one of managemeut, as to whethier s
efforts winild be retieraiive. '

Mre Trtfmanm loguired wlietlier the tdlnml
of Culehen betlor to Porto Hieo, Mo Wil
Yo hitry replied that it dil,

AW Thitmeann sinnil that he wislisd to el st-
teuting to the fact Wit the United States hod
mot only maintained the lighits am] boo

"plsve] along the Parto RKiqan coust 'ln-"Lﬁ":
Spaninnia, E|!|lll bl alsty plaesi] adilitbonnl
lights, wndl through' the 17 g Comut atid Gee-
ditic Survey huil miide o comnplote survey of
thie const dodd Lhe sarroisding islemls, sl hal
choarted maost of 1he harbom 1o thie lnnd,

A Willomghby maiil he weislaod o einpliasiees
the value to Porte Bieo of the sprvee of the
comst and harbore. A toangunlathon of the
inlwtl mnd o carelil snrvey were modl necessary
bafore the guestion of land tiles and bowmd-
aries, which were ubw tach ivelved, coald
b= wetiled, and the work that Had et diotia
wias al excellent btk binge.

HMre AL, O Bries lmuirel] why i1 was 1t
Tarto Kico received the oustom duties and ox-
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gine tuees collected on thee island, while in
pther territories m the Unltal States Lhe rev-
etinge from three sources wid U] over to
the federul government. My Willonghhy re.

el that §t wes lmpossilile 10 ralse sufliclonl
unds (oot e Blaml todevelop and huild up
the coanlry.  Unless e tevienne from oxojse
tmaes awd custorn ddubies was tnmed over to
the ju=alyr governient, there wonld he ne
fivonels svailalile for the inprovement of the
talaml by achuwsln wiss] eouils,

Me H. W Wilvew directod atlenting o the
fact tlist the interior of Porte Rico bl ao
ol Theagricaltum! tesources of the inte-
rior were it npened hecause pouy jaths @l
trailn weri the only means of ComEivnlcaton
with the commercial conters.  He wonll Hke
ber letpom whint wes being lone for the devel-

vitof n highway J-i.?t_t':_ﬂ- Mr Willonghhy
replied that road:tratlding was going an in ten
of ffteel seetions of the (slaml.  Hach soad
wah pirt of s-general plan/ 1o open up indis-
trinl centers goid to make asystem of thoranhi-
fares that woild be swst serviceable, The
tnsuiar govecrnmant expected mach foom the
taw which cotipelind municipalitics todevuie
W eurtiin percentage of thetr thxes 1o the im-
provement of the highwsavs, sspeeinlly as Uids
money wis gxpended wnder the genernl supes-
wisinn of the nsnlae antloriibes

Mr Aweon B Hard fagpoired ds o the geg-
eni] danger in Porto Ricy from bhuricanes il
tornudnes,  Mr Willoughby repiied that the
dangerwas slight.  The hurrisae of 1550 wis
excr ptiemal,  There fim] besrn mothing ke i
in hundveds of yeam,

M Hiard Inguired = Lo the setera] direc-
tion of the trade winde  Mr Willoughby re-
plicd thut his impression was fuat e aie
winils were froom the porthoast,  The trmde
winils made the olnhntz comlortalile al all
misawoas of (e yenr.

Mr Thradore L., Cole wialied 1o know how
the sxperhmant of intrusting |par bl ntive perwTe
to the pascutive heals of the departmeants was

working, i Willanglibr ceplied that the ex-

pertniient wws working slmieahly, ss il the
oxecutive heads huwl the oppactunity of intro-
ildcine anil explaining mrasores which they
thonght of imporiatee o thelr Jepartnient,

Mr Richard 1. teoode Tnanived ae 1o what
wis the extent of the pablie laids and the
tiature ol land venure o the island,

Ading Presidend Wotore states] that lefore
M {iomin's question was anvwered he wonid
Hke to direct aitention fo s cery intéresting
fart alioat Vorto Rico, uaiely, that the Tamil.
tetinre sestem bn Porto Rico had come ap in
slow amd wteady developnicnt froan the abwo.
riginals, wlo bl no mdivhiloal owiesship.
Wi have in Porte Rico an epliome 1 four
eetituries O the developuent of Tatd tentre,

a development which took two millennines
iti Burope, He was especially, glal this gues
tlon was ralsed, wrid I Mr Willighhy
wivn Tl waawer it i inll '
Mr Willumghby replied that when the Lflill:l_-d
States Govergaueol bk charge of Porto Ko
there was donbi e to whether tho public Tamils
went (o the twsalar or federal government,
This dorlt Hwl considerabiy rmtended the de.
vitlopment of the slnml, as there were ootsird-
r'umﬂ public lands wnili'.u{? develipmen). mony
Uhhe it The extent of the public lnmds
wonl! nol be known natil an sdegquata sdrvey
was tade.  The Jast Congress passed o low
atatieg that all publie lands thil the Prosidoot
dies not select for thidlitary or aeval plirpeoses
aliall be tnroed over Lo L s lar gover intient.
An to gl temgfe, private propelrly ws held
there na in the Tlnited. States. excepd thnt 14
won urnpsmal to bave Taud conveyed by deed
Latki! il been cotiveyed chiicly by | ¥
sl resuly leding thint (e aiad bsesgrms | mitees
were very mpch invoived. A survey of the
Islwmil, followed by a lanilregistoation sydem
smietling Jike the Torrens svstes, was such
needml.  Convexing of laml was how very ex-
pative, -
Mr Theodore L. Cole Inguired ps to ibe Jif-
ference’ bitwesn the political partles. Mr
Willoughby replied thal there were two pars
Liews, tlie Fedemls aml the Repoblican, hoth
of whom aecepte] anhesitniongly Americas
sovereignty antl only diifeeed an W the extopt
pf authority to he lell to the Unites]l Soates
Gavernmient  The Veletals wantel the Ex.

qecitben Connctl, which 18 pow an IE[H}FIII‘i."I!!I:

ofice by the Pooslidont, oiile elective, s
Uik Tl. ant of the hands of the Amedosi
authorities.  The fnsaiar gove mment tdoes not
approve of sucl a cotree, b8 Porto Kido s ot
vet ilevelopen] = sufficient scise of politicsl
tolerution:  The Reprblicoms in gensral ans
sittiafted] with the oxisting system, thoughhoald.
i thpt o tiome the manapement ol ifaies
shonld more langely be {ntruste] (o nutives of
Fartis Bici

Mr Richard L. ronde asked whether the
splling of Porte Rico as Fiede Bl {with-
ont the o) was generally aceepied. MrWil-
Lerghliy mafil he coulil nol apswer definliely.
The Aniericads all use (he ahbeevisted Hrm,
bt the pe TlrlrEl.'_lllm'lul1.r ihy froeg,

e J. 6 Granger ssked what wea the

portitnltey fothe alnad los the thyvestrient
f::l-!I money af loank.  Mr Willeughby replied
that thoogh the generd] rute of jolerest ans

per cent., anly o Herited anoent of mobey
conld be safely placsd e that may,  Almost
the onlysecurily the people conld « iz Ihod,
As the matter of stralghteninge oot Wilss aml
bouniliaries procends the opprriunity for Yan-
ing money will incremsa.  The et opeiings




470

for capitnl are in the wndertuking of direet-
production enterprises

Wy Grapger osked if there wete any
natlonal banks o the islaind. Al '\l’ll[uuuhhy
Fceiihﬂl that one Had just recently bieen organ-
12

Pr A, C.-Tene sinted that e ). K -
mient of Agriculiare was actively sl wark In
pevernl divections. The Buresn of Land In-
dlantry Bd colleotied much valuabile infooma-
Ly abwtit the plants of Pards Rk The
Harean of Soils bed wade o saryver of pstrip
of Iatd stretchiug wcross the telaml. The
NMwren of Forestry liod sl molde considernlide
tivestigitions. A permanchit exparifent @' a-
ton T been estalilished;  The sxperinient
station fnd tecelved aid from the fosular gov-
eriment, with which » o adtes of Tand for the
fesdgimrters had Leen pimehased ol Mayagors,
The experimgn] work ol this station would be
prussliend sve pa illy stk pessible. M Willoag iy
maied g intand was greatly delbpghited al the
work of the Department of Agriculivre and
was ey iecling maoy valualile returtis from thie
wirlc

Mre M. 8 Wiflfamr Hoected atieution W tle
fact that the Wenther Direatd minintatned an
effictont clhmate and crop serviee i Porto
Rico, which was Investigating vhe lnflnence of
the elininte an the crops there

My firauger mguited as to 1he rariehing
focilivies on the islam], By Willongliby re-
plied thietl this industry wus very 8 g,

oty 1k s

Tue Narionar GrocrarHic MAGAZINE

therngls it lund Lo pomopete somewlist with the
sogar todiitry, ae the tamd whicl 1 snitable
for ranches 13 al=n sdapied for cane, Coba
was sequling to Porte Kico fue many cstile,
which fatten on the native Morto Rioan griss
without Lefig fod vo grain:  The Porto Ricen
emilid draft snimals, Theontlle
indostry ds very flourishing, aud will oon-
Lintie 3o

M Hewry Sregubir lnguired whither the
Porlo Bigab cntlle tiade good Leel, Mr Wil-
mllh}l roplieid that they made snch very goold

that there was o comalileruble demand e
ther ex ton of The entile fior naest.

Mr Firgwkar wiihed to kvow i the island
waz not tuo deysely populnied for catile-rais-
i me the deisdty of the population was over
200 rﬂiullﬁﬂliﬁl Alr Willoughby saiidl that
he did vot think so b that the density of pogm.
lation 1 Porto Rico does not fnmpiess one,

Mr Growger asked whait was the estl-
mnled voloe of good cane land. Ay Wil
Lo by repdied] that good cane Innds lirought
fremm $100 (o $150 a1 aure, mud that (e best
lnned cont thove than that, 1he price depending.
ot friigation.

Aty Prevident Weleew, In eonélusion,
utated] 1hat afl present greatiy sppreciated Mr
Willoughby's adilress amil 1he supplemenfsry
pifornietion e had . gived i answes Lo giies
tions. Al present were to be googmtalated
on obtrining this clens and most instroctive
pleture of aur now |

G. G
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