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REPORT BY ROBERT T. HILL ON THIE
VOLCANIC DISTURBANCES IN
THE WEST INDIES

Wasurxarox, I, C., fuwe 2y, rove.
Dr. Argxaspin Guanay B,
Hresedent Naliownid Gropraphic Sociefy.

Ditan Six ;| transmit herewith my report on my mvestigations of the recent
volcanic ermptions of Mont Pelée, Island of Martinigue. 1 Had previously made
b visits to the islnnd and was somewhat familiar with its topography and geology,
My reearches consisted of ten days' study on the 1sland, from May 21 to Mav 30,
wiclusive.  Most of the thne was devoted to stulving the physiographic effects
of the voleano, the nature of its eruptions and ejects, and the procuring of
evidence from evewitnesses concermning the facts of the catastrophe, I traveled
extensively over the surfuce and margins of the area of the disaster on foot and
horsehpok and circumscribed the coast with boats,

During my stay I was placed under repeated obligations for conrtesies extended
by U, 8, Consol Ayme, Captain MeLean, of the U. S, cruiser Cineinunats + Liew-
tetiant MeCaorthick, commander of the U. 5. tor Podewor - Admiral Servan oed
officiala of the French fleet; Mr Ferdinand Clere, the leading planter of the
sland, anl inmumerable members of the negro and colored pensantry, whose cotr-
tedy und hospitality were gracionsly extended on every occusion. Special thanks
are dine Captain Berry and all the officers and sailors of the Ddvie, who by self-
deprivation accommaodated our party on their vessel. Thanks are alss due M+
_I: 5. Ihller and Iy Lyedirgee '.';T.L"ig':I. of the 1. 5. t;tﬂ]].’gil‘ﬂ! 51.11"'.-“::'}*_ for their
prompt petrographic examination and chemical analvses of the specimets col-
tected, and for their prompt reports published elsewhere in this Mupazine,

In the present article 1 have endeavored to present a technical statement of the
sctunl events of the great eruption. The time has been too limited for me to
thoroughly digest and interpret the data collected.  Later | shall present some
further remarks and my final conclusions on the phenomena in the Centary Mage-
azing for September. Tt is alsao hut just to remark thit the necompanying articke
docs not pretend tp be a complete or final presentation. | sppreciate that iy
associntes, Professors Russell amd Jaggar, who accompanied the Pivde, and Pros
fessor Heilprin, who arrived on the island ns | was leaving, nll collected informa-
tion and data equally s valuable as mine, and that they may have deductions of
grester importance.

Very truly yvours, RoperT T. Hivy,
Creiogdsf, L, N, CGoologionl Surpeyp,
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Bobert T. Hill L. E Barchgrevink Isrie]l O Rzl
Themas A, Jaggnr E. 3, Hovev

(i1 Board the [levie

Viesikes Hill and Russell contribate to tins: ntmbe their prelimiuary reports
o the National Geographic Soviety. It seemed best thut one of the geologists
of the Nationil Geographic Society expedition should remain in the regilon of
volonmie disturbance Dir Thomns A ].!Fgﬁl. who ls ir!’ttl_l.'.'*i-'-l;‘.l-r i i..:'t'l'J-!'L'li.'_'l- b
Harvard University, was therefore comntissioned by the Society o coniinne his
cecrnrehes. and his report ‘will be published lnter in this Maguzing. Lack of
space prevents our publishing Mr Borchgrevink's report in this number. D
.0y, Hovev, n member of the Nai ional Geographic Society, represented  the

American Museum of Notoral History,
G. H. G
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THE DEPARTURE

HY. Lord ramed fre and brim-
stone and the smoke of the
country went up as of a fur-

nace, — Hihle.

The present vear seetiis (o be one of
nnustal voltsnic snd seismic activity.
In Russia, Mexico, Guatemals, the
West Indidn and Aleution. Islands dis-
turbances of severity, nccompatited by
sreat loss of life, have taken . while
the volcanoes of Vesuvive and Hawuii
are also displaying marked activity, It
was reserved for two apparently quies-
cent pnd long-forgotten volentoes i the
Wesit [ndics, however, to give ps.an ex-
hibition of sudden and deadiv violence,
and to awaken & world-wide interest in
these phenomens,

The first news of the outhurst of the
Martinique voleano to reach the United
stittes was o dispatch May 6 from St
Thomas, West Indies, to the New Yord
Somenad, announcing that the flow of
lava from the voleano Montagne Pelée,
Istand of Martinigue, had begun, and
on the previous Saturday, May 3, hud
completely destroyved the Guerin fac-
tory, sttated two miles from St Pierre,
the prinvipal twwn af Martiniqie, and
reporting that there wasa tumor to the
cffect that 150 persons had disappeared.

Omn May ¢ the frightful news followed,
announeiig that the beautifal cite of
St Merre; with all its inhabitants, had
heen annihilated on the preceding day
by i terrific valeanic outborst.

A= horrible as are voleanic disasters,
they are nlwivs exngperated in the frst
reports, and many were loath to believe
that 30,000 prople had been swvept inito
clerinly ot a single moment, ns wis e-
scribedd,

Sitting in my office, where at the
time I was preparing a long-deforred
report upon the geology of the Wind-
ward [slands for Professor Alexander
Agnssiz, to be published by Harvard
niversity, the news was made known

1o e by oore er of the New Yook
Heradid, who nsked me to give him some
information (published in the fAferald
of May 10) upon the geology of the
islamds amd the voleanoes, From that
moment until the smling of the Devde,
ot g p, n.oon the night of May 14, when
shespiled from the Brooklyn dock, T was
hesieeed by reporters: for information,
and since that news | have myself
bieen in a continnons state of ernption
from endeavorig to procore and give
stich information as within my power.

THE BTART

On Tuesday, Moy 't3, the officers of
the National Geographic Society re-
quested e 1o accompany the [l
relief expedition, which sailed st the
hour previously stated.  Without prep-
aration 1 joimed the ship, and on the
morming of the 15th was well oot to ses,
headed for the scene of lisaster.

We had hardly settled ourselves on
board the man-of-war when we began
Lo speculate concerning the condilions
which we wonld find awaiting os nt the
island,  Dmmediately following the news
af the catastrophe st St Plerrethe reports
were full of accounts of many startling
phenomens,  Among these may be men-
tiotied the rumors that the top of the
momitaim had blown away; thot the
islamd had decreased inoarea onehulf ;
that the entire north coast had disap-
peared ; that the sea hottom had sunk
¢ 000 feet : that the streams of lavas were
Howing, and that the confisuration of
the entire island had been clianged,
Finally, aswe Jelt New York, the after-
noon papers printed ramoers that Fort
de Frunce had been burned, so that for
seven days we sailed in lgnorance of the
conditions awaiting ns.

From all of the world also ¢ame

notices of impossthle ncovmpanying phe-
nomens.,  Voleanoes were found - Ne-
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braska and upon the sedimentary wslands
of Aluska, Earthquakes were reported
from Asin to Sonth Amenca:; red san-
sets seen in distant lands; Aoating bodies
and débris picked up far from the sceqae
of the disaster. Fven recently it has
been reported that the surface of Penn-
svlvania hod caved in since the disaster,
ani that the enthusinstic crank who dis-
coverad this [act was coming to Wash-
ington to see if the national capitn] hod
not suffered a similar subsidence.  For-
tunately we fonnd that most of these
reports were founded upon imagination
of over-cithusiasm, and upon their face

GENERAL GEOGRATHY OF

1o order to fully understand tne catas-

he it will be necessary to present o

tirief review of the geography and geol-
oy of the region.

Acrpss the throat of the Caribbenn
extends n cham of slands (the Canb-
bees ), which ate really smouldering fur-
nices, with fres hanked ap, ever ready
to hreak forth at some unexpected and
inopportune moment.  This group com-
mencing with Sabag on the north, near
ottt own Porto Rico, amd ending with
Cirenndn on the south, near Trnddad,
consists of ancient ash (lapilh) heaps,

tled] up in times past by voleanic action.
ese old ash heaps hove weathered
into fertile soil, which, bathed by an
umive share of mdaistore, has hecome
covered with ripe growths of damp and
mouldering vegetntion.  This same soil
produces all the richest vegetable pro-
ducts of the Tropics.

In three previons papers [ have given
deseriptions amd classifications of the

logic, geographic, and political cun-
clitdons of the West Indies.  [o the first
of these, ** The Geology and Physical
Geography ;. study of atype of Antillean
development based upon survevs muade
fiar Alexander Agassiz."" ¥ I endesvored

* Bulletin Mosrom of Comparntive Zodlogy,
Hurvarl Colleze. parts © aml vi, Sepl., 159
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are as apparently incredibile as were the
reports of two floating isiands mbebited
by hordes of monkeys and green parrots
reported to have been scett on the Gulf
by the facetions editorof o Washington
paper,

It will be impossible for me in the
acopmipanyving paper to take up each
rumor and dissset it specifically ; bt 1
shall endeavor to present every fact
which has come uncﬂfr my observation
ot been recorded by me from the lips of
authentic witnesses, leavihg to theend
the tation of dedietions concern-

ing the fmmedinte cause of the disaster,

THE WINDWARD ISLANDS

to grive every fact concerning the com-
plicnted geologieal structure of the many
tvpes of islnnds, together with the more
vr less complicated physiographic his-
tory of how they are made and the
changes which they have undergone,
In'the second work, " Cuba and Porto
Rico, with the Other Islands of the West:
Indies,”" * a popular geographic <tory of
the islands, their resources aod their peo-
ple, was presented. The third article.
entitled ** The Broken Necklace, " in the
Century Mapazine for April. 19o1, en.
deavors to relate the unhappy conditions
which have hrooght the islands into u
siate of econoinic T,

To those who bOrst look at the map
and have not consideréd thedr minute
genjogy, the Lesser Antilles appear as
the members of & kindred, urchipelago,
The Virgin Islands at the north are
Antillean, while all south of Grenada
ure South American in natoral relations.
Even after detachiny their termini the
remaining: islands of the archipelago
lving bherween the Anegatdn Passgge
aud Tohago, constitutimg the Windwaridl
group, present almest as coinplicated
composition. Some of the northem
islands: such as Santa Crive and St Bar-

*The Cemtury Comipany, New York, 1hoh,
socuml odition, oo
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Political Map of Windward Islands

tholomew, nre also Antillean in strie
ture. and were it not for the deep Ane-
gada Passnge, which almost severs the
latter from the submerged platform at
the north end of the Windward Channe],
thiy might probably be comsidered An-
tillesn.

All the Windward Islamnds with the
exception of Barbados probably have a
hase of voleanic rock, notably St Mar-
tins afd Antigus of the outer chain.
The Windward Istands constitute a
uique and pecoliar geologic fince,
the discnsson of which, with their gen-
eral phenomena, can onow be briefly
mn:;_il ered,

The islands of the chain, however,
south of the Anegada Passage and north
of Trinidad, constitute o different gei-

logie type, which may be classed by
composition into thrée genernl sub-
types o= follows: (1) Volcanic islands
composed almost entirely of igneons ma-
terial ; (2} islands compesed, at their
surface at lenst, of organic oceanic sed-
imentary débris, and | 3] cotnpound is]-
undds, with a higher summit region of
voleatic rocks of the first-mentioned
class, with added areas: or benches of
sedimentary rocks, These three types
are exetnplified in Martinique, Barbuda,
and Antigua.

WINDWARD GROUDP
The Windward group is divisible into

two parallel belts extending the length
of the archipelagn. The sastern belt,
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compased of the sedimentary and com-
pound type, includes Sombrers, Dog,
Anguifla, St Martin, St Bartholomew,
Barbudn, Antigna, the Gramle-Terre
of Cuadeloupe, Marie Galante, and
Desirade.

The inner belt facing the Coribbean
inclndes Saba, St Enstatius, St Christo-
pher, Nevis, Monsermt, Basse-Terre,
Guadeloupe, Dominlea, Maortinigue, St
Luecin, St Vincent, the Grenadipes and

yrensdn constituting the newest and
highest spnunitsof the Windwanl group,
attnining heights approximating 5,000
feet in all the lslands mentioned except
the two most northern, Sabn amd St
Fustatius, which rise 2,820 amd 1,050
feet respectively, and the Grenadines,

GEOLOGY OF THE ISLANDS

The comfiguration and structure show
that their history extends back to con-
siderable antiguity. In the first place,
while the primary configuration of all
these islands is construetional—Ilargely
due to extrusive piling up—the pres-
ent minor details of configuration, ex-
pressed 1 steep coastal bluffs, benches,
slapes, ntd canyons, are modified by
erosion, which has required consider-
alble time for development. Trie crater
shiapes, except n St Fustatins, Nevis,
and St Christopher, are moonspicuoms,
and are merely secondory stmmit Tea-
tutes in the other islamds, veeurnng
parasitically upon masses of old eroded
volcanic débrz reaching n height of
4,000 feet, which have lost the features
of their original contour through etfo-
sion.  Secondly, the islands are all com-
posed largely of vast piles of old tulls
amd trachytic or andesitic débris of
nuiny eruptive epochs: like the volcanic
heights of the Costn Rican platean,
which Iodicate long continnation of the
viileanism since comparatively remote
geologic epochs, reaching back most
probably to Eocene time.

This main or interior chain s com-

Tuar Narioxar GrocrarHic Macazing

posed of piled up voleanic déhes, nnd
upon the isiauds of Guadeloupe, Marti-
wigque, amd 5t Vincent there have been
active volchnic ernptions in  historic
time, 1797 in the former and 1412 i the
latter. Soufritres, hot springs, ete.,
show that this activity is omly slumber-
ing quisscent it neirly all theseslands,
Besides, most of them still possess upon
tHeir summits oneé or more troe craters,
while Saba il St Enstutins are com-
possl of simple criter cones now qui-
escent,  While these {acts attest recent
eruptivity in the islands, there is moch
evidence presaging the conciusion that
the present vidcamsm is merely the sur-
vival of thut which begun earher in
penloiic history, and that the main muss
of the material composing the wlands
was ejected long befdre the dawn of

« human history.

Troe elevated reefe—unormal, uual-
ered reef rocks maised by epeirogenic
clevation to heights not excesding 100
feet above the sea—do not ocour near
sen-level in the Lecward margin of the
inner belt of the Canbbes Isiands.

In St Christaplier, St Eostatins, Gnas
deloupe, Martinique, St Luein, and Gre-
nada disturbed fossiliferons beds of Ple-
istocent OF fecent age are exceptionnally
found interbediled in voleanic déhns of
the lower slopes at altitudes of two or
three hundred feet above the sea, show-
ing that uplifting as well as extruson
has in part prodocsd the present emi-
nemees, and that vileamsm existed in
or prior to Pleistocene time, The los-
sils entimerated are hardly older than
Pliocene and are most probably Pleisto-
cene, and their border-like position
shows that the greater mass of the isl-
ands were ¢jected in previous epochs,

S0 mnch for the main chain of the
Caribbees considersd by themselves; hnt
the eastern belt, of the componnd type,
owe their present position above the sen-
level to the epeirogenic uplifts which
affected the Caribbean area in later geo-
logic time.
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It Guadeloupe we have much évi-
dence copcerning the evolution of the
valeamic muge and the mass of sedi-
mentaries. This island is composed of
two parts, of about equal area, sepa-
rated by a shallow creek or strait Ri-
viere Salée,  The most western of these
islets ( Busse-Terre ) is a typical valeanic
pile of the muin Carlbbée choin and is
thoroughly moantmnous.  The most
eastern area [ Grande-Terre) 15 an ele-
vited constraoctional plain, compased of
sechimentary formations of Pleistocene
age, underlnin by a platiorm of voleanic
tifls; ete. Stll to the esstwand of

rinde-Terre 15 the small terraced isl-
and of Desitade, composed entirely of or-
sumc material, which, with several aother
islets, stands above a shallow submerged
platform extending out from the south-
enst end of Grande-Terre and Basse-
Terre. To the sonthward of Grande-
Terre 1s the island of Marie Galinte, of
the same topographic and geologic type
as Grande Terte.

Moreaun de Jonnes, in 1816, discovened
that even thes: calcareons outer islimds
ol the Caribbee chain rested on igheons
formations., Heshowed that the calea-
reousislands were all sitnated externalls
to the windward of the voleanic shore,
and that even in the volcanic islands
where oalearents [ormations were also
found the latter were alwavs on the At-
lantic side.  1In fact, there i3 evidence
that thw line of voleanie activity has mi-
grated westwarid slowly during peologic
periods.

Concerning the origin, relntion, and
suceession of voleamic events the follow-
ing focts can b stated = In late Creta-
cenus time valoamism was active in the
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now o tie-ceit regions of the North Mex-
tean and Trans-Pecos Cordilleras; the
Caasstal Plamn of Texas, the lsthmus of
Panoma, asxd the Great Antilles;, Ja-
maici then being a voleanic island, The
late Cretaceons hmestones of Costa Rica
contain angular specks of voleanic mas
terinl intermixed with them, as also do
the lnte Eocene sediments: of Panama,
which facts lead us to believe that the
present Central American voleamc pla-
tean hos heen an intermittent locus of
voleanic activity from the Cretnceous to
the enil, a8 also has the voleanic re-
rion of Mexico,

The yoleanoes of the Windward Is]-
ands, in myv opinion, date back to at
least the Bocene,  Later in the Miocene
vuleanism hecame quiescent in the great
Antilles, but continued in the four great
loci of present activity—Southern Mex-
ion, the Northern Andes, Central Amer-
ici, and the Windwand Island=:. Inthe
lnst two regions mentioned the greater
massés of the présent volcatic heghts
were piled np before the Pliocens, and
the present craters are merely secondary
anil expiring phenomena.

Synchronously with the regional up-
lifts of late geologic time, voleanic pil-
g has contimued on the mamland and
m the Wimndward Islands, althotigh the
mass of ejectn during these Inter doys
13 Lilliputinn in comparson with the
great heaps of débris piled upin pre-
ceding epochs.  The present eraters and
vents of the Mexican, Costa Rican, and
Windward summits are mere ant-hills
capping older monntains of ¢jectn. The
inst voleanic fires of the Cordilleran re-
giott of Nerthern Mexico and the United
Stntes expired m Pleistocene time.

CARIBBEE VOLCANOES®

it has been =0 long since any explo-
stons have occurred in the Cartbbee [sl-

1t {8 ome of the most lamentahle ado=sions
of onr lack of peographic koowlelge to slate
that po travieler, geolopiat, or explorer has ever
svstmmatically visited all these vents and craters
or jmhlished awvthing upem Chetn ws oo entirely,

ands that most geographers as well as
the inhabitonts were of the opimion that

I must confess that in my own stiedies of e
inlands there were tmore dificult problems of
Eleontolory, u-h111:1:Tu|!lh'l.', aml physiogprmphy
throwing Tipht upom t elr ovolotion and his-
by, which secopicd my time atd attention.
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the forees which prodiced them were
spent, and classified thein o= extinet
volcanoes.  Flurricanes, plagues. mis-
government, and French-English wars
plaved Freguent havor with these peo-
ple, but the calamity resulting from the
explosion of these ?uILn.nm;-_-. is one of
which they hardly dresmed.  Thev
looked npon the verdure.clad slopes only
us the home of the sprites anid goblins
which abound in their peculiar folklore,
and of the dreaded for de fance, one of
the most fatnl i= o existence,
which inhabits only the islamds of Mar-
tinigue and St Lucin.  Even the previ-
ous eruptions g Guadeloupe and St
Vincent and Martinique in 1851 had oot
disturbed their faith in the perfect secur-
ity of the beloved mornes.

Within human history there have be-
fore been but two serions ernptions in
the Caribbee Islands, amd hoth of them
were in 5t Vincent (1718 and 1512), bat
one of the latter, Hike the present catas-
trophe; was one of the most appalling
and destructive the workld has ever geen.
I 1512 the moumtam of Morne Garon,
on the Island of 5t. Vincent, about go
miles south of Martinigque, erupted,
The explosion wns 2 maost fatal ond fur-
reaching cataclysm, being egualed in
receit vedars only by that of Krakatoa,
m the Straits of Sunda. It waes pre-
ceded by earthguakes. o Carcas
10,000 persons were bured in o snigle
moment, and after this great event ruin
was wrought all along the line of the
Anides by enrthguakes.

ATl down thr: range of the Antilles
from Saba to Grenida there is hardly
an isiand withont it “*sounfriére™ or
solfatarn—the crater, 1t wounld seem, of
some voleano whose eruptive eéenergy
has dwindled into that milder form.
Some of these soufridres are wholly or
nlmost extinet, and hove subsided nto
mere yellow-tinged ashpits, where per-
haps the seanty thread of light vapor or
a tepid spring finds its way through the
sarface. Others again are still active.,

Tae Narionaln Greocrarnic MAGaziINE

The soufrnéresor craters of the Carib-
bee Islinds are not symmetrical cones
sloping within to a central vent, but are
of the type known as calderas—that is,
brood flat basins within the srea of a
larger broken encircling rim, marked
by venis with more or less sub-vertical
witlls, exhibiting the stratified layers of
cjecta of former explosions. The walls
of the vents or pits are destructional
and nol constructhionnl, os ore the walls
of tvpical lapilli and lava cones.

Although ealled yuigscent, the vol-
canoes of several of the Caribbee Islamids
have shown more or ke evidence of con-
tinuons " activity., The soufrigies of
Guadelonpe and St Lucin and Mt Mis-
ery on St Kitts have almost eontinn-
uusI:. ejected small jets of steam ; the

* Haoiling Lake ™ of Dominica may also
be considered s avoleanic munifestn
tion,  Nomeroos hot springs on most
of the islands also indicated the presence
comparatively near the surface of great
heat 10 the rocks,

The northern islands of the necklace,
like Saba and St Eustatins, are simpler
volcanic piles with dominating cruter
cones, but the center of the chain con-
sists of five lnrger islands—Gandeloupe
Domintca, Martimique, St Lucia, and St
Vincent—ench of which is a complieated
mass of ancient combined constructionn]
antl destructional forms, scoompaied
by 4 few volenmic vents, whose peaks
attmin their greatest beight in Mount
Ihablotin in Dominica.

The Islund of St Eustatius, 2,000 feét
in altitude, is a typical crater form aiud
is surrounded by n depression called the
Punch Bow]

S5t Kitts s dominated by Mottt Mis-
éry, with a suymmit crater 1,000 feet
deep which s a lake in the rminy season.
Hundreds of fissures in the flank of the
motntain contmue to emit solfataric sl
phorous gas,  Montserrat has two cul
mitating peaks,  One of these isa cone
called La Soufribre, from which hot
vapors still ernpt.
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THE VOLCANOES OF GUADKLOUPE

The western Islind of Guadeloupe
has four lofty igneons cones—I{srosse-
Montagne ( 2, 370 feet b in the northwest,
whence radiate various ndges nearly at
the same elevation ; the Denx Mamelles
(2.290), with La Soufrigre (4,900) far-
ther =otith, and toward the sonthern
extremity the Coraibe {2,300), with
Houelmont (1,800,  These various
ntasses merge inoan lrregular simuous
range, whose watershed has been inces-
santly modified by the crosive action of
the tropical rotis

Solfataric igneons energy is still active
in Gruadeloupe at one ortwo paints, such
ns Bonillante, at the foot of the Mamelles
ot the Caribbean Sen, where little cra-
ters i the sands emit hot vapors and
warm waters bubble upin the sea ; even
1 the sen gas bhnbbles rsang from the
marine bed are often seen bursting on
the surface. The supreme crest of La

Distureaxces IN WesT INDIES

211

Sonfritre stands in the centetr of 3
plaitt which was probably a crater
and which =till dischurges sulplin-
retted hydrogen. A circle of crests
incloses the Petite Plame, a de-
pression which also represents an
old erster: Gas conbinnes o es-
cape from n deep fissure in the
center, which contains the sul-
phur deposits whenee the moun-
tain takes s name. Numerous
thernul springs flow from the outer
slopes.

The Islamds of Les Samtes, a
H-ruur of rocky headlands south of
Gundeloupe, represent the scene of
auother prehistoric explosion in
the Coaribbeatl chain.  Thess: 15lels
are the frpgmentary remains of two
voleanoes which were disposed
the same direction us those of
Guadeloupe and Dommica, Of the
seven separate rocks some are frac.
tared craters, others ore lapilli
leaps resting on g submarine vol-
cutty, the highest point being Le
Choment (1,040 feet ), in Terre-de-

Huut, on the east side of the group, In
the Les Saintes, adoording to persomally
communicated mformation from 77, S,
Constl Louis M. Avme, there nre lorge
blufls of alom, which are the product,
no doubt, of sulphurous vapors, S0,
acting on alimina.

THEFE BOTLING LARKE OF IDMINMINIUA

Maont Thablotin, the cnlminating point
of Dominicy, rivals the Grand Sonfriére
of Guadeloupe in altitnde, and aecond-
ine to Bualkeley, who gives it a hieight
of 5,330 feet, it is the most elevated
summit-of the whole range of the Lesser
Antilles, The Grand Soufriére near its
summit is one of the larrest of all the
quiescent cruters of the Cardbs,  Several
smaller and more accessible soufritres
are scattered thronghout this highly
volecunic 1sland. A eloud always hovers
above the Grand Soufricre,

Mablotin stands at the northern ex-
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tremity of the island, overtopping by
about 2,300 feet an old ceater in the
interior, which till recently was still
Hooded by a * hoiling '™ lake—that is.
heated by thermal springs babbling up
from the bottom, and every five minutes
upheaving the waters in u fonming col-
umn,  Within a short distance of the
margin the tarn was no lesk than 300
feet deep.. In 1880 great landslips took
place, new craters were opensed in the
lls: the colmnns of water disappeared,
andl the lactstrine basin lost much of its
beouty. The fissures emitting gnses
were continually shifting their position,
and the nvuler flowing from the lake
was swollen along its course by springs
of sulphurons water descending from
crevasses in the uplind valles.

The boiling Iake of Dominica iz u
great caldera surronnded by precipitons
cliffs several hundred feet in height, at
the bottom of which is u lurge valley,
ariginally recking with thick white sul-
phir vapor, which turned black every
articte of silver carried on the bodies of
persons who overlooked it, The soft
bed of Iapilli that paves the floor of the
caldera is incrusted with sulphor in
spots, from which rises a1 mixture of
belling water and steam, making a con-
stant tumult of noises. The waters—
white, hlack, and red in color—rrash out
i o strong torrent, sealding hot.

A traveler descrnibes this caldern ns
feniced in by steep perpendicnlar banks
or cliffs, varying from oo te 100 fest
high, cut out of ash and pumice, Inthe
bottom of this was o ginnt seething cnl-
dron, which raged and roured like o
wild beast in a cage.  Towurd the cen-
ter, wihere the ecbulliion was fiercest,
geyser-like masses were thrown up to s
hedght of several feet, not alwavs from
the same Spot, but shifting from side to
sice, each burst being preceded by a
noise like the firing of a cannon.  The
heat of the water was 1357 Fahrenledt.
The hetght of the loke was a little over
2 400 feet above the sea.

THe Narionan GiocrRaraic MAGAZINFE

The volcanic phenomena of Marti-
nigue, which are the subject of this
article, will be move fully deseribed in
the succesding poges.

Thecrater at St Lucia Known as Sul-
phur Mountsin has an elevation of
ryood fect mnd covers about four acres:
the sides are barren and covered by de-

its of sulphur. In the days of
‘rench possession & sanitanom wis
built around the boiling springs of its
nourthern slope.

This volcana, 3,000 feet high, 1s sutil
active, and in the chasms of its crater,
linted with deposits of sulphir, the erap-
tivemutter isconstantiy in astate of ebul-
htion, Copions thermal waters bubhle

in various of the island and
one of thesulphurous streams still flows
through a hali-roined establiliment
erécted by the French before the Revo-
lstipnt, This soufridre ocouples the
floor of asteep crater cone and 15 plerced
by a dopen large calderas. circular in
form, 4 to 16 feet in dinmeler, each
botling furiously, one with coal-Black
water, another with milky white, a
third with grav mud, 8 fourth with a
mixture of all these, while the count-
less apertures, some barely an inch
geross, send up stewm or hot water in
noisy jets, and hive dove so since the
first memortes of the earliest colonists,
neirly three centuries ago,

ST VINCENT BEFORHE THE LAST
ERTUTTION

That St Vincent 15 voleanic is appar-
ent from recent events, the relation of
which must be left to those who are
studving it, my recent visit having been
coufined to Martinigue.

Before the present eruption the sam-
mit of La Sounfritre, at the northern
efid of St Vioeent., was 3,500 fect above
sea-level, and had two erters, The
first was three miles in circumference
aml go0 feet deep, nnd was separaterd
from what 15 known as the new crater
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rof 1812 by o ridge of igneons male-
finl, This 5 2 mere fragment of ai
atcient cone which, it is saud, probably
at one tme tose to double the present
height of the laftiest summits of the
crater. Reports, contradictory i ther
details, all agree in the general state-
ment that in the vear 1718 a tervific
eruption of La Soufritre buried the
whole island and surrounding waters
in ashes : it wos, doubiless, on that oe-
caston that the upper part of the cone
wis blown sway.  The ruptored motis-
tein was still 0 o restless stote 10 1755
but in 1812 & deep lake flooded its ter-
minal crater.  The waters were agitated
by frequent shocks, which cotresponded
with similar disturbunces occurring si-
multaneonsly in both Americos and the
Antilles.

Duting the vear 1812 Morne Garon
vomited vast clonds of dust which dark-
ened the sun for am entire day and
spread over a hundred miles of seq and
land. The volumes of mud changed
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the configuration of the islund, as well
ns its ensternem]. The present crater,
formed at that time, is half a mile in
diameter dnd =oo feet deep, and is now
a beautifil lake, walled in by rocky
cliffs to o height of Soo feet,  Its slopes
have been re-coversild with peaceful vege-
tation and fields of cane until the be-
ginting of May last

The volcanic aplands; culminating in
a peak 2, 750 feet high, were clothed with
forest growths, which here and there
reveal the mud streams pnd prismatie
eolonnades terminating in superb clitis

on' the coast.  Still open craters occur

in several ploces;, and two romantic
lakelets, fringed with bamboo and tree
ferns, nre also probably flooded voleanie
cones,  Pleasant villas and country-seats
are scattered over the valleyvs and on the
slopes of the hills in the midst of verdaut
thickets and fower gardens. None of
the Antilles surpass Grenadn in syvivan
charms, wealth of color, and fragrant
Il ossom,

MARTINIQUE

GENERAL OEOGRAPHY

The surface of Martinigue, nbout 380
suare miles in aren, is exceedingly
mountainous and rugged.  The islund
is irregular in outhline. Tts greatest
img'th. aarth to south, i 4u.6 miles;
the gréatest width, 18.6 miles. Iis
northern and western: coast Hnes, eX-
cept where the latter is indented by the
ereat Cul de Sac or Fortde France Bay,
are comparatively regular, but the east-
ern or windwnard coast s hroken into
numerons petinsulas, islasds, and hend-
lnnds by the erosive action of the strong
surf driven by the trade winds against
that shore,

In general, while all of the 1sland is of
migged configuration, it may be divided
into twn conspicnons subdivisions by
drawing & litenorth and south from the
month of Tazrard River, near the eastern

extremiity of Fort de France Bay, north-
wartdl through the village of Ta Trinite.
The Rivers Lazard and (ralion separate
the two divisions, amd by encroachment
will soon completely captare the shight
divide now existing between them, aud
perhaps some day in the future separate
Martinigue into two divisions ss Guade-
lotpe is now separnted.

‘l?u the ecast of this line and south of
the Bay of Fort de Fronce, the country
fs comparatively less rugged, although
gtill momnthainons, and hes a @ore on-
cient and degraded confignmtion,

‘The southern division of the island
does not rise inywhere to the heights of
the northwestern, the culminating point
being Mont Vaunclin, 1,367 feet,

This portion has Iost most of its orig-
inal constructionn] forme, and its Tidges
and valleys are principally the work
of destroctional erosion.  The eastern
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border of this aren between the long
peminsula of Caravelle on the nosth and
Portes-d"Enfer is eut into hundreds of
shinllow bavs amd inlets by the strong
action of the henvy surf which every-
where on that side prevents free naviga-
Horn, and the contonr und topegriphy of
the adjacent sca bordeér shows that this
land pnee extended to the owter moargin
of the islands which now berder it

Al the country north ‘of the Bav of
Fort de Franve and to the west of this
line, geologically speaking, miay be cont
sidered n newer configuration—a Tater
geologic addition to the sland—which
preserves much of its orfginal volenmic
constructional form, dominated by two
L'-L:lmmauﬁhlﬂ subeircnlur central vaol-
Canic motintang, the northermost of
which s Montagne Pelée and the other
the, Pitons du Carbet,

The topography of this northwestern
ared 18 chiefiy constructional, the peaks
of Pelée and Carbet being original vol-
canic cones; while many of the sloping
sulients between the streams radiuting
fronn them to the sea are old cuestas of
¢jecta.  Destroctional processes, How-
ever, are also strongly evident in the
erosive dissection of the old eraters g
of the valleys or fonds.

While Pelée aml Carbet are anpar-
ently twin voleanoes, the Intter is the
alder of the two, and, judging from the
broken niture of its surronnding crater
howl, has been extinet from time Tmmse-
marinl.  Its altitude is 3,960 feet,

Montagne Pelée, at the nortl end of
the wland-—a little to the west of its
north-south axis—is a conical circular
peak surroumded o three sldes by water
s if it had risen parasitic from the sen
el had been united to the mainland by
the débris of its southern fank. Of
Pelée more anon,

The cone of Carbet, rising to o height
Of 3,960 feet, is ondoubtedly the rem-
nant of a high cinder cone now dis-
sected into several peaks. Besides the
mojor penks mentioned, there are hun-
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dreds of rogged wooded hills, called
mornes, sote of which may hove been
old voleanic veuts, while others nre re-
suits of erosion,

Hesides these major features of the
configuration, there are several minor
details which are of importance. The
first of these {s the rogged configuration
of the mountains and fonds and the abe
rupt nature of the const line, consisting
evervwhere, eapecially on the leewurd
sifle, excopt at the mouths of the rivers,
of steep vertical cliffs. It is singularly
ill adapted for safe harbors convenient
to fts population, amd there are tione
except the superb bay of Fort de France,
perhaps the best in the Windward Isi-
ands,  On the windward side the const
line is rugged ; but evervwhere it is
plainly to be seen that theé work of the
sen i constontly restricting the area of
the island by the action of 118 wives.

Not only the eastern coast, but the
entire perimeter of Martinique is heing
restricted by this destructional process,
The horizontal action of the waves
which are evervywhere undermining the
consts at water line, resnlts in steep cliffs
along the northern and western sides
and many bights upon the eastern shore.
Furthermore, this action has clearly left
around the 1sland & shallow submnrine
hench, which is especially marked along
the southeri and eastern coasts.

Another feature are the little elevatod
deltoid valleys of alluvium at the mouths
of the rvers on the west, which ton-
stitute the plain upon which Fort de
Fronce is built. These, with the ele-
vated reefs off the east coast, indieate
wplifts as having taken E}ncc. Still a
third feature are the evidences of an
older and higher level of ernsion back
of the city of Fort de France.

The surface of the island is deeply
stored by nearly 200 streamways, fol-
lowing the bottoms of deep V-shapedd
canyons which radiate from it simmmits
to the sea, Seventy little perennial
rivers descend from the mountains, hut
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only two of these are of any importance,
the Riviere Lazard and the Kividre
Capote.  The yallevs are snstly termiad
fondds or depths.

Besides the numerons copions rivilets
Aowing mto the séa, there aré many
warm springs m Martinigue—the Fon-
taine Chande on the heights of Pre-
chenr, eight kilometers from St Pretre,
the waters of Absnlom, the springs near
THdier, de Moutte, and of the Chain
Bridge. places: in the neighborhood of
Fort de France, There are other springs
not explored near ['Esperance, at La-
reinty, Lomentin, ood of the Frépate
at Frangcis.

FEOPLE

The population of Martinique in 1854
Wik 134,500, o 470 people per siquire
mile, ‘il native with the exception of
1.307 born in France, These people,
except a small sprinkling of white ere-
oles, were colored or black, excepting
a few Coolies; who had heen brought
from France. 'In genernl, the predomi-
tinnt popuintion was a mixture of negro
anidl Buropean blood, with many pecn-
lizrities, which rendsred them almost o
distinct type. They were all, in oom-
parison to the other West Indians, a
well-tordo and prosperois people.

The principal eitiesof Martiniqoe are
Fort de France, population 17,274, and
5t Pierre, population 25,792, Besides
thess, there are many beantifol little
villhres nlonge the coast. The town of
La Trnite, on the enst coast, is of con-
siclernhle importance.

Fort de France, the capital, isof lttle
or no commercial importauce, being a
political and social center.  The place
ts of tntervst, however, nnd

pssesses
the beat dry dock 1n the Lesser Antilles.

St Pierte wis the New York of Mar-
tinique, its social commercial metropo-
lis and the center of all its industry and
comtmercial lite, Herewere located atl
of the lnrger industries, including sev-
erul large rum distilleries, ice plants;
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saw-mills and fornitiare factories. 11
contained the two leading banks of the
island —the Bank of Martinlgue and the
Eaglish Colonii] Bank.

If New York should be obliterated at
a stroke, it3 lods to our country as =
whaole would not fall as severely ipon
ns as s the lossof 5t Plerre upon the
people of Martiniquoe, for we luve other
constal cittes and harbors; but the entiie
commercial, financial, und business life
of the Istand of Martiniqué woas centered
at this place.

RATINFALL

The annual rainfall of Martinjgque
averaged 150 inches on the coast and
sivinches on the mountains,  The tem-
perature shows o vanation from doy
to-day throughout the vear, hut is fresh-
eued by winds The seasons show o
slight variation from the normnl West
Iruckinn ty'pe, and were divided into three,
ns follows

t. Sedion Frafche, Decemiberto Marsh:
ruinfill, about 4735 millimeters

2, Sation Chande ef Seuhn, April to
July : rainfall, 140 milliseters.

3. Sirison Chande of Platiense, Taly
to November: rainfull, 1 121 millimeters,

The surfoce of the whole island, ex-
cept a few spots pear the summit of
Pelde amd the fields of cane, % covered
by densewoodlond. Much of thiswoed-
Innd 15 culture, however, for it must be
remembered that thepeople of the tropics
live largely by tree products. A grester
part, however, especially on the nplands,
i& primitive jungle of tree ferns, palms,
plantain, and tropical deciduous trees.
Besides the great estutes of eane, mostly
an the eastern side, there are many
small plantations of vams, potatoes, awl
other tropical ** provistons. "’

MONTAGNE PHLEE
Montague Pelée is a eircnlar cone

culminating in o single summit peak
from which the broken surface slopes
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in all directions to the sen, except to.
ward the sotith, where its constrctional
slopes, meet those of Carbet and form
aueck of land. This genera]l plan is
maodified, however, by hald strokes of
aatiure’s erosive carving, whereby the
surface s cut jute numerous radial di-
vides and canyons,

The crest 15 o steeper hill surmount-
ing lorger piles composed of ICE,

ton wis A truucated loaf, in the
stimnil of which s 8 bowl-shaped basin,
the floor of the old caldern, which has
existed since prehistone time.  Around
this rim howl was n circle of pointed
hifls, of wlich Morme La Cromx. the
highest, stood about 200 fest above the
caldera floorupon its sonthwestern edge.
[n the foor of the caldern wae a lake
calledd L Etang de Palmistes. It meas-
ured 130 meters in circomference, and
vritd in volume., This floor of the
caldern wias coversd with pumictous
soil, beneath which were mud and
bonlders of pumice-stone.

T'he perimeter of Pelée wiere itmeets
the séa, except from the southern edge
of St Pierre to the mouth of the Rivitre
Hlanche to the northward, s evervwhere
burdered by steep biufis, as i1 it hal
beon encireled by o trimming kiife,
The ten rivers whaich were their branch-
ing headwaters, originating almost at
the simmit. diverged townnd the sen
and zut the sloping surfoce into nywmer-
ons triangalar segmetts.

The surfnce of one of these segments
Iving toward 51 Pierre is relanvely of
lower altitude than those which sur-
routid it, and does not blof upon the
<t us the others do, although it is hor-
dered by sSteep cliffsa on the north aod
south, of the Rivieres Blanche omd
Mouillage respectively.  The surface
of this lower-lving =sgEment hetween the
oppositg chiffs 1 mm turn etched of sev-
ernl other stremm= and presents within
its=lf 0 varied topography. |

The boundary chiffis ron nearly from
the stmmit nearly to the sen, where
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they suddenly diverge ot right angles,
parallel to it, leaving little strips of
beach between. This cliff-bound aren
5 0 great natural amphithedter. Upon
one of these narrow Intern] beaches at
the south end the principal part of the
town of 51 Pierre was boilt.  In other
warts, 5t Plerre lay within the southern
edge of the natural amphitheater, sur-
rounded by steep clifis and olosely built
against one of the latter. This is an
important fact, which, should the ex-
plasive theory prove true, would explain
muich of the damage which has been

wronght.
GEOLOGY OF MARTINIQUE®

Nowhere in the rocks of Martiniguoe
has there been discovered any evidence
of sedimentory rocks derived from a pre-
existing lamd, such as are fooud in Bar-
hadiog and the Great Antilles, and this
fact, which is dlso apparent in the
other valcanic Caribbees, strongly up-
holds the concltusion that these izlands
were built up from the sea bottoni solely
through the agency of piled-up volcanic
oiecta.

The Island of Mortinigue s composed
almost entirely of volcanic material.
In nddition to the voleanie ricks, there
are two other tvpes of formmtinns which
throw a great deal of light upan its
grolagical history.  Theseare, first, ele-
vated estuary deposits of allavinl ma-
terial nt the mouths of its rivers on the
west cosst. amd depesits ol caleareons
aceanic sediment resting wpon o hase-
ment of older volcatiic rocks éroding the
cist coast,

Alotig the sontheadt coast are some
caleareous henches composed of material
similar to that now forming off that
shore, which have been elevated above
theséa by epeirngenic movenents. The

*The pralogy of Martindgue bhas been puli
hshe] in ddetadl by Momean é-n Jormes in 18y :
Ch. Samte-Cluire-Ievllle in 183 Recently

Uctave Havol, of Muartioigoe, poblished  an
esndiy on the sahject. '
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calenreons formations nre found noyably
at Snmnte<Anne mn the southwest petin-
suln of the tsland, which makes a great
salient in the Strait of St Lucia, and of
Vauchn to the windward of the mamn
missof yoleanie rocks,  The calcareous
formations occur 1o the scawanrd of the
igneons rocks not only in the vicnity of
Sumte-Anpe, but along the east coast
through the districts of Marin and Van-
¢lin almest to La Tronite. Thev form
in this vicinity the eroded platean of
I*atn de Sucre, and the Mornes of Cype,
Batmlle, Flambean, and others, the sum-
mits of which are crowned by blocks of
carbonate of lime, but one everywhere
sews overlving voleanic rocks, which also
occur in the [sle of the Tablecan-Dialle
and Portes-d' Enfer.

The calcareous  plateau or bencl
which forms the surface of the peninsaly

of Sdiite- Anne is deposited on a massss

of voleanic hature compused of a por-
phyry with white feldspar in o decom-
posed brick-colored matrix and very
frinble owing tooxidation, Theserocks
are much jointed, like prismatic hasalts,
The superposed limestones have a thick-
ness 0f 25 to 30 feet and are marked by
horizontal  bands. ThHE_ calearenns
formations are secondary and parasitic,
kEowever, for the maim mass of the sland
15 compased of volcanie materinl which
has been piling up since the beginning
of Tertiary time.

The valeanie rocks, which are pre.
dominartiy of an andesitie notare, are
of several ages and vaneties, The older
geological writings on the wland, writ-
teti hefare the present proces=es of classi-
fication had been adopted, classify them
as trachytes, phonalites, and porphy-
ries.  The oldest of these are said to e
trachvies of Miccene age, which arc
found in the southern peminsula. Re-
ported ns covering these are porphy-
rouds, quartzites, porphyrites, and por-
phyries of Pliocene age in the central
part of the island. The rocks so far
mentioned are those exposed near the

snults of his
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hise of the voleanic piles. Thess are
coverad by great thicknesses of tuffs and
Inter eruptive material, especially on
the west siile, The general surfpce of
the volcatic rocks has also been thor-
onghly sattimted by earth water and
the minerals of their rocks decomposed,
50 that the rust line or zone of oxida-
tion {regolith ) is excecdingly decp.

The Plestocene and redent 10t
seem to have been entirely of o pumi-
ceous nature, and cover all the eountry
to the north and notably m the Rividre
Fallasse, Elsewhere in this Magazine
Mr. J. 5. Inller has published the re-
petrographic studies of rocks
collevted by the writer from the island,
which show thuat the older rocks from
the base of Pelée and Corbet nre hyv-
persthene and horneblende-hypersthene
andesites, apd the material of the luter
eraption homblende-andesite pumice,
while the later crater matierial of Ciarbet
15 dacite.  Agnin, muoch of the materinl
which we now call tuffs ex {in the
=pme places are old mud flows o banks
or lavers of ashes (lapilli) which have
been partially consalidated by the per-
colating moisture,

There is no evidence in the southern
and eastern portions of the isluwd of any
volcanie activity within historic times,
Crmitting from further copsideration the
older sontheastern divisions, the north-
western peninsala alone further oon-
céins the present story,

The Pitons of Carbet and Pelée are
the nipples of o poirof twin voleanic
mountams wiich rnse from goo0 to
10,000 feet above thelr sublerrmnean
hase. The 3,000 or 5.000 feet of these
mmtns expose] above the sea are
cverywhere composed of exactly the
same mimern] materal ejected during
their long voleanie history, but varying
somewhnt 1o form. At places in the
neighborhood of Fort de France and St
Fierre up to n height of 2,000 feet
some of the rocks are massive crystal-
Hnes, which wndonbtedly were origi-
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nally either ¢tupted as luva or represent
the vooled stocks within the necks of
former craterswhich hove been ex posed
by erosion.  The greater mass of the
muaterial, however, 15 in the form of vol-
canic tolts nnd conglomerates represent
ing the old crater-thrown débm=, in
:1t;i|13 cases worked over by the strenms
of the successive ertipiions. This 5
eantifully exposed in the numerous
blufls, from s0 to o0 feet i height,
which everywhere mark the trincated
line of the northwestern penimsitla.

GEOLINGICAL HISTORY

he configuration and sequence of
formations imlicate the following nn-
porfant everts in the hstory of the
1sland

1. Thot it oreinally consisted of vol-

wave { pape 26

canic piles mising from the sex battom
i the aren along the easteri shore.

2. That Montagne Carbet and Pelee,
constituting the northwestern  proaw
tory, are successively newer and later
volcanoes, which have grown parasatic
to the westward of thé older and orig
mmal volcanc site.

1. That Martmigne has been losing
in area to the eastward by thé plana-
tion of the sen aod growing o the west-
ward by the successive eruptions of
epectn.

3. The elevated deltas and marine
formatioms bordering the seaconst tes
tify that in addivion o the growth of
this island by pmiling up of ejecta 1t has
participated in the epeirogenic move
ments which marked the history of all
the West Indies in late Terttary and
Pleistocee times
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POHLITICAL CONTHTIONS

Martinique is officially termed agolony
of France., While this is true, it is not
a colony as the American and English
Jeople understand that word, Owur ideas
of colonies are founded ou the English
conveption, implying dependencies with-
out participation or representation in the
legislature of the mother countrv, To
allintentsand purposes the island is prae-
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cuss colomal government, 1 only wish
to make the point that the people of
Muartitique are free citivens of a4 re-
public which does everything within its
power to foster and enconurage and in-
crease their prospenty, and leaves to
them the fullest exercise of their per-
somnl rights and frinchise,  As a result,
the local products and mdustries are
most diversified ; the peasantry are per-
mitted to acquire and own places ; the
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Among the Ruoins of S5t Pierre

tically an mtegral part of France, with
elected representatives to the French
Senate Chamber, and the people passess
ascomplete antonomy aud liberty a8 the
departments of Frumee. In no sense is
this goverminent analogous to the colo
nual sysbem of Great Britain, where the
people do not possess cittzenship or
complete Jocal self-government,

This is not the time or place to dis-

governmet is absolutely republican amd
democratic, and the people are of g most
cheerful nmd contented dispesition,
The English West Indicsare blighted
anid dying from the coloninl svstem of
governunent,  In Martinigque there.ure
still virility and hope It is trne that
the islund hos suffered from the decline
in sugar, but, on the other hand, the
povernment has met these conditions [iv
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improved methods of culture amd refin-
ing, while diverse agricultare is prac-
ticed. Such temperate vegetables and
fruite n< lettuee and strawberries are
grown by the Martinique people opon
the higher slopes of the mountmins,
while upon the Euglish slands the peo-
ple do without these things because they
soy they camnot be grown. Cologne
wenler, rom, ol kid sking of n exeel-
lent quality for gloves, apd other minor
industries add considerable revenue

It i= alsa true, as the Noydd Nael
Cewdde stoted, that there are notennis
courts or golf links in Martinigue; bat
it has o lnndscope dotted throughoot
by Bontes of o happy peasantry, to siy
nothing of villas and estates where one
can fud all the refinement of modern
Eurupe.

Netther ts the admmistration .of Mar-
timgue S0 bald as painted.  Public im-
provements abound  evervwhere, and
cachh commune possesses excellent
schools. There are four great public
hospitals apon the island and many
ligh institutions of learning.  The
Lyeée nt St Pierre bad a  collegiate
faculty ‘'which was apperently of excel-
lent standing, and 1o the destroyed oty
were astronontic, physical, and meteor-
ological Inboratories, such as are found
nowhere else in the islands, If the
other colonid] government: had leen
as enterprising n this respect, a store
of knowledge wonlid have been acquired
during the present catastroplie which
would at least have paid for the mainte-
nance of snch stutions..  Much attentiog
was also pand 1o agricultural science in
the Lyede at 5t Pierre, and some of the
publications of its professors on this
and botanical subjects are the best in
Existence.

ECONOMIC CONIMTIONS
Notwithstunding the stutements of
Henrn and other writers concerning the

decadent conditions in Martinique, Tom
at economic standpoint, in comparizon
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to nll the neighboring Windward Isi-
atds, it is prosperous and HSourishing
and far Lelter off in every way.

Thete were 1,130 sugar plantations
on the sland, with 19 central usines and
148 rum distilleries. ‘FPhere were also
422 kilometers of track for iron céars.
The sugar is of the finest quality of
white grannlated. Muscovado such ns
is made in the Bratish isiamds has long
been abapdoned, This product 1s en-
tively consumed in France.

In 1884 Martinigue prodoced sugar
to the value of &4, 700000 ;0 in 1508,
only 82,712,211, the production of rimm
having mereased from §1, 600,000 (o
1,800,000,

There were 1,500 hectares 11 cacao,
amd the exports were 635 tons, valued
at 8260 0001 6,000 hectures of coffee,
producing 3;334,000 kilos, vadued ot
a1,663,000. Campeabyv.wood, vanilla,
tobacco, indigo, dand ginger were also
prabably grown.

Martimitgqoe mmparted from the [nited
States horses, mules, salt and smoked
meats, butter, oleomargurine, fowr,
fresh fruits, leaf tobacco, dried vegeta-
hles, lumhber, conl, elass, vehicles, ht-
ness, clocks, sewing-machines, furni-
ture, uckets, bottles, nud latnpe.  Mar-
tintigpise imported cattle from onr slond

wns, Porto Rico and Viegues.

Above all, there are 10,000 gropricles
srewderes, or amall peasantry holdings,
in Murtinfque. Tt is estimated that enc
of these little propertics otilizes three
workmen to ench caltivated hectare,

These small places yiekl a varicty of
culture, but produace little for export,
apart fromthe cacan. A bref glance at
oue of thise its one to entmemte the
principal products: At the-side of the
house there are trees furmshing frits in
abundanece, mangos, pvocatas, sapotilles,
Favaves, caimites, carossols; star-apples,
aoranpges, mandaries, lHmes, pample-
mon=ses (4 Inrge citron fruit, which we
cullshaddock ), eltrons, bread-{ruit trees,
ete.: then there are many Einds of banana
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Mud-plastered Landscape, South End of Morie d'Orange (see page 255)
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plants, which produce various Kinds of
fruit, both of the peculinr species used
for cooking purposes and the numerous
varieties of g bananas, which are eaten
raw, Therearenlw tuffs af sugur-cane,
wihich i= much sppreciated ns a food ; o
few cacao trees, amd some Arabian amd
Liberian coffes trees.  Severnl varietics
af '-.l:lt."l:ﬁ also grow, and onder a Ltunnel
of hambovs one fAnds  christophine,
pommies-hanes, and barbadine, while m
mclosures are planted ‘l.'u:._;ﬂ-l:uhlﬁ anid
the Caribbee chonx (a4 kind of root),
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colocases or Chinese cabbage, manioe,
camaine (the non-poisonons kind y, and
potntoes of different varietivs

About these small places there are
also a few of many kinds of cattle—
o small Creole horse to ride, o cow for
ik, and a few pigs amd some goats,
In th:' southern part of the land one
finds sheep. Near the seashore the
small houses eceupied by Ashenmen are
strrounded by all the utensils necessary
for this industry, such as coils of line,
nets, and boats !y'u.tg o the shore.

THE DISASTER

COMING EVENTS CAST
SHADOWS REFORE

THEIR

The reader of current events is aware
of the peneral features of the great
tragedy which took pluce npon the 8th
of May., This article will point out, s0
far ws cun be Jeamed from the reports
of today, the essential feattires of the
catastrophe and  their- interpretation.

The people of Martinigue looked wpon
Montagne Pelée with pride and love.
Its charming ravines and forests were
the home of myth-and legend; the crater
lake at it top a pleasure resort, That
she would visit her children with ¢culam-
ityv, the Creole conld not believe.

Onee hefore, in 1851, Pelée had gram-
bled.  In the fMelletin Official of 1852,
page 3, 18 recorded n tradition inherited
from the Caribs, although without his-
torical foundation, that Montagne Pelie
hud been the site of an active valeana,
Thi= tradition existed from the estab-
lshment of the first European settle-
ments intheisland and was most strongly
i pressidd upon the people.  The conteal
form of the mountain, sttmlar to that of
other voleanic peaks ; the epither of
“Pelée," or shovelful,”” given to its
stummit ; the ciice of a lnke—all
proved the existence of n arcient crater
at thatpoint.  The pumiceons character
of the soil for a radins of many leagues

andl the contour of the mountain showerd
the people that Pelte had a secret which
they might well fear,

[t is also an important fact that 1 one
of the craters of this mountain was o
ploce where sulphur had been found, to
which the ominous name of La Son-
fricre had been given. This soultiere
was not the summit lake, as was the case
in 8t Vincent, hut its pesition i one of
the gorgesto the sonthwest of the crater
wias sipuificant

But there has been' more visihle evi-
dence that Pelde was a stumbering vol-
cano than wvoleamic physiography and
the above-mentioned Carib tradition left
to the French settlers. It is troe that
Martinigue had not hod many earth-
quakes in its histoty. In 1830 there
were soine few movements that shook
Fort de France. On the 1oth of May,
1851, there were earthquakes in Mot
tinique—rather unnsyal occurrences in
the history of the sland, although some
of its netghbors are quite given to them.
O the sth of Anguost, the same vear,
St Pierre awakened from its sleep to
ascertnin thot it had a real volcano at
its doors, Towanl eleven o'clock at
mght sinister rumblings came from
Pelée. When dav broke; the people
found their housss coversd with gray
ashes; which gave to the oily the daspect
of having been visited Iy a hoar-frost,
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arid this ash covered all the country be-
tween Carbet, Morte Rooge, smd Pre-
cheur, just ns ashes now cover the
same distnet. The Riviére Blunehe nlso
Aowed a torrent of binck or slaty mud,
m= 1t now flows,

But soon the ramblings censed, the
ashes turmed into fertile soil, the Rividre
Blanche once more assumed the color
from which it derived 1ts pomwe, and St
Pierre forgot the intmation which Pelée
had given of the great sécret within her
heart nutil about a month before that
secrel destroyed ber

THE FIRST RUMBLINGS

Just wheén theprisent eraption hégan
no oie can tell,  In the wmonth of May,
rgot, u yvear before the catastrophe, o
pictic party to the summit of Pelée dis-
covered a small fume rising from one
corner of its pncient crater lake, which
smelled of sulphur and killed the foliage
of a tree from whose Toot it ascended,

Mrs, Prentiss, wife of the American
consul, in her letter to her sister, stated
that on Wednesday, April 23, she heard
three distinet shocks or reports in St
Mierre, which were so great that the
dishes were thrown from the shelves
atrd the house rocked. These were
probably the first effects of the present
series-of explosions noticel.

On April 25 everybody saw a great
cloud of smoke toward Pelée, and from
that date until the catastrophe small
explasions of smoke and steam oceurred.
Professor Landes noticed these from
April 25 to May 7.

Friday, April 25, JTulien Romaine ob-
serverd o wrenth of smoke rising from
the sumommit erater.  He went up to in-
vestigate, and saw a remarkable black
mixture of bituminons appearance bahs-
bling and beiling, rising and puffing.
JeL1 of white vapor and bpiling water
escaped pnd then fell back brusguely,

On April 27 another evewitness from
St Pierre discovered, what shonld have
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been on aldrming fact, thot the lower
Soniriére or I.'Etang sec wos in erap-
tit.  Looking down upon it from
above, he saw a new hole some 26 feet
desg and 19 feet wide, in the center of
which was a top of molten colnmn
shimmering like glass and a0 muddy-
water pool. Frr‘tul the cells of the fun-
nel jets of steam, fumet] in the air, and
pshes were evervwhere around. The
pCCOnNt was pn:ar:nrd in the L' Cdonie,
From time to time there were showers
of ashes and cinders, antl from April 28
rimmblings were heand 1 St Pierre

A pentleman writing to M, de Blowitz,
correspondent of the London Times al
Paris, noted that Pelée had been emit-
ting clonds of smoke for three weeks.
but the smoke seemed to be produced
s0 normally that even thos who were
inclined to look on the dark side sevmed
not to dread the catastrophe.

Fram April 29 to May 5 hshes ine
creased steadily, breathing beeame more
unvomfaortable, eyves smarted, and throats

were sare, Ol April 29 ominous rom-
blingr=of the mountaio were heard at St
Pierre amd whitish smoke wis seent ris-
g from the top. On that dav fine
dust began to :ipnnhlie over the city,

From April 29 to May 5 the streams
began to swell ; the Roxelane sl Des
Peres became raging torrents, carrving
déhris and dead fishies throueh the city.

April 3o there were three tremblings
of the earth, at 3.40, 5.10, and 6. roa. m.
“ These were not noted by the people,
because they tonk place horzontally,”
records the paper, Was there a seis-
moscope in St Pierre ?

Ot May 2 the first series of eruptions
acourred amd ashes fell on 51 Pierre.
Wark was stspended at the Usine Goerin
because of the clouds of ash apd cimder,
Could thie=e have lesn frmn the Sou-
friére, hordly o mile away ?

After this date it was continually no-
ticed that columes of cinders and steam
were produeed ot the exnct spot where
the new erater wis foumnd,
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The eruption of May 3 occurred at
eight bells, but jts effect did not reach
Fort de France. It was characterized
proocipally by dense vellow-bhrown fomes
antd boilimg mud, which ran down the
Riviére Blanche.

AL 1,08 p. mthe st mad flow came
down the Riviere Blanche, which hntd
beenof a dark huie for many davs, This
cagsed Mr Guoern, the proprietor of
the Usine at this point, to prepare to de-
part.  Mout Pelte also began to throw
otit dense clonds of smoke. At mid-
might the same day lames, accompunied
with rumbling notses, Hehted the sky,
chunsmp widespreard terror, Own thisday
the hrst cable broke north of Martinigue
nt oan anknown distance from the shore
Then followed the hrst <-rions |.-r1:|]'-'r:'1-n
ol ashes.

A ram of cinders which began at 7
pooml. prevented the steamer Sepas from
ariproiching Prechetr

'?+.-"
E. ., in L' 'Cafonde, m iy :.__11—.11|hi-_'
aCcornt of his ascent to the sommit
after the Airst explosion of May 3, savs
the top of the mountnin was all green
amd the destruction was for less than
below He alsp noted that o siew cal-
dern hod formed 11 the old crater nnd
wius baihng ap and  flowing into the
Lake de Milmiste. Ax it Jdud not fil
up the lake, he coneluded that it had 2
sribterranesn ontlet into the Riviere
Binnche., Oothe gth of Moy birds died
from asphyxiation from ashes, and this
river became o torrent of muod and
paoiiee, large guantities of whieh begar
to floaw, causing much alarm as towhat
the mprht would bring forth H ot
ralie= also covered the whole city guorter
af 3t Prerre an inel thick, aod while
Falling made Mont Pelée tnvisilile.
Monday, Mav £, 0t 5 a. m., the erup
tionn of Pelde secme] emded and & cabimer
state prevatled, although cinders con-

Fhicte Yoy emel & Ha=seld

Mud.coated Suriace

and Tnjored Trees, Mome d'Orange (sed paye 2500
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tintted to fall on Prechenr., At noon gy
stremm of Nguid voleame matter lowed
down the monntain side and reached the
sy, five miles away, in three mrinmtes,
In its rush the flood swept from its path
plantations, boildings, factories, cattle,
and homan beings over a breadth of
abhout half a mile along the Riviere
Hlanrhe.

At the mouth of the Emere Blunche
st the large Guerin sugar factory,
one of the finest on the island. 1t was
completely entombed in the mud, The
tall climmey alone remaimed visible,
Chie hundrdd and fifty pefsons, it s ¢s5-
timuted, perished there, including the
owner's son, but the ofhcials give a
smaller number.

A remarkable phenomenan occurrod
nfter the mmsh of the mud o the sen,
At the mounth of the Riviére Hlanche
the wea receded at 12.25 p.onoy, all along
the west poast, for n distanee of abonot
yonn yards, and retpurned with gentle
sirength, covering the whole sea front
of 5t Pierre and reéaching the iirst honses
on the Place Hertin, Thisereated a gen-
eral panic, and the terror-stricken people
Hed o the hills, thoagh the sea retived
again without any grent duamage,

Terrible detanations were heard hon-
dreds of miles northward, at short in-
tervils, and continwed at might. The
efectrie lights faled, but the town was
lighted by the fashes of finme from the
mountain. Terror-stricken inlmabitants
rushed for the hills screaming and wail-

g
Al 7.45 p. m, the cable from Fort de
Franee broke to the north,  Theend of

this cable was later picked up 10 miles
due west of St Pierre in 2, 500 meters of
water. |

Professor Landes, who publishedan m-
terview in L. Cidonsr of Mn'r = oted that
Rivi mre 'Ei!nn:hrl: atthis timewas furnish-
mg five times the volume of the greatest
Eimer and carryving rocks wﬂg}ung per-

aps fifty tons.  'This was before May s,

The Fopas refugees stated that on
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May 3 terrible detonations broke from
the mountain at short amd irregitlar m-
tervals, accompanicd by dense smoke aol
lurid flashes, This was awial in dav-
Light, but when darkuess fell 1t was still
more terrible,

The nwful phenomena of May 5 were
so terrifying that p-zﬂp!e in their nigzht
clothes, | carrving children, and lighted
by any sort of lnmp or condle thﬂj. hod
canght upin their haste, ran ont into
the dork streets wailing and screaming

and running aimlessly ahout the town.

The mental strain became mnbearabile,
und the Ttz was got feady at 3 a. m.,
and the refugecs hurmiedly got on board
aml storted at 3 a m. for St Lucia,
where thev arrived at 11 o'clock ot the
morning of the 6th.

On May 6 Pélée was apparently in
full eruption. Its detonations were
heard i Coundeloupe for two or three
hours, and thick clouds overshadowed
the summitaof Pelée.  Foud de Core was
ahandoned and elnders fell inabundance
ot Macouba., Flve centimeters of oti-
ders had fallen in Precheur, a foot of
cimders was repurted in the center of
the moantain, and three-tenths of a
millimeter of cinders fell on 5t Pierre
on thot might. People were departing
from St Pierre on foot to neighboring vil-
lages und by stenmer to Fart de France.
Couutry 'Fl-l[l-l.'.'E- were béding abandoned
for lnck of water, cattle were dvine, and
trees breakine utder cinder weight. (On
the afternoon of the Gth, a little bhefore

& P o, telegraplise communication he-

twesn Martinigue, 5t Vincent, and St
Loucin was interrupted.  There were six
cahles leading into Martinigue, all of
which were eventually hroken.

May 7, the duy before the end, was
one of horror in 5t Pierre, but the vol-
cani¢ phenomeiin were not so vivid os
before, Detonations hike artillery were
heard from touj0 a. o to 5 p,om,  All
that day the Noradfma at Dominica and
peaple of neighboring islands heard det-
onations, These even reached as far



Vorcanic Distursances IN WesT INDIES

narth as 5t Thomns, Similar detona-
ticns were eard 1o Barbados, but these
muy have been from St Vincent, where
the great eruption took place on thisday.

On this morping pogreal erevasse was
noticed a1 the base of Morme La Croix,
on the side towanrd L'Eteng sec.  This
wis: o0 meters long-and o wide, and 1t
wits feared might undermine the moun-
rain,

In the moming the cable operator at
St Lucin received a message from the
oneérntor at 5t Prerre soving, "' Ked hot
stones {albing here : don't know how
Iong | can hold ont.” At 2 p.m. Con-
sul Avmeat Gradeloupe sent o message
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ta the cable office and wis informed thit
all cables north and south were hroken,
All the cables that went to Martinigne
were broken on the 7th.

Wednesdny night, the sth, the deto-
nations ceased and fine ashes fell ovor
St Plerre like rain,

The French Governor, M. Mouftet,
whowis at Fort de France, tried to stop
the panic which the volcanic disturh-
ance causell. He declared the danger
woulld not inerease, and sent a detach-
ment of soldiers to prevent an exodus
of officials, and. later went himself with
his wife to St Plerre, where they wete
destroyved.

THE CATASTROIHE

At 6.30, Mav B, the Rorafime, thed
approaching St Merre pnd her fate, re-
ported ashes falling, although the day
wos fair pepd the-stn brght and clear,
It thay also be of interest' to note  that
At 7-50 on the mosaing of Mav 58 there
was to be a now moon i 5t Pierre.

I'he ravs of the nsing sun lmd hardly
descended over the mountain bock of
5t Pierre on the morning of the Sth
when, at 7.50 0'clock local time, o great
voleame cloud ervpted and destroved
the city and s 30,000 people, sevens
teen ships in the ancharnge, and all the
country places between the clifls of the
Roxelane and the Biviére Blanche, The
ﬂﬁfnummn pf this ermption, so far &as 1

ave been ahle to ascertain them, were
as follows :

e [Witnesies — Withiesses of this ter-
rilile event were many, but of survivors
there are few. OF these | personally
nterviewed Captoin Freeman, of the
KNoddam, ond Engineers Evans and Mor-
tis, of the Avrrma, who witnessed the
cvent from the seéa side, and Mr Fercdi-
nand Clere and a doren others who ob-
srved it from the land side. 1 hove
also carefully analyzed the prioted re-

5 of other witnesses,
Some of the witnesses of the etup-

tions could see only a portion of the

henomena, Father Alte Roché, ol

ont Verte, whose story is the most im-
telligible of those from the land :iif'[i:'.
canlil see the summit, but intervening
tidges obscured his view of the lower
vent and 5t Pierre.  This also was the
case with M. Levenaire, whao lived north-
einst of Mdarme Rouge. The witnesses
from the ships could see the sequence
of eruiptions; but as the edge of the
dénse black acrial moss of ashes ap-
proached them the cloud itself cut off
their observation of those things taking

lace over the city which could be seen
ﬁ}' observers from the land sile. Al
of the witnesses, mony of them fright-
fully injured, were too busily engaged
in seouring their own safety to devote
their nttentionh to the phenomwenn ex-
clusively, Two have given unusually
intelligible and acturate nccounts of
what they wittessed, These are Father
Alte Roché. of Maont Verte, and Second
Engineer Chas. Evans, of the Roraiu.
I was associated with the latter for o
week upon our return on the [,
The storyv of Father Alle Roché was
given by Mr Skinner in the New York
Fimes,  Many other witnesses have
noted jmportant single facts.
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Ferdinand Clere, the chief planter of
the island, whose miracnious escape
iromn LHe eity at ¥ o'clock off the morn-
it of the Rth has: been recorded, in
tormeil me thnt the needle of a larye
anerdil barometer hansmme in his hony
fluctunted violently, and this fact deter-
mined Him to leave the caty. Thesse
Hoctuations were undoublediyv distorhb-
nnces in the air from explostons within
the open crater.

Flefomalions —Professor Amonx, s
tronomer Of the 5t Perre observatory,
at the tine of (e calastrople was on
the overlooking platcou ot Mont Par
frse, . He had disttnetlv beard detonn
fionswhen the eruption ook pinoe.

Tenn Marte Evans, a foreman of the
KEatband co=state, two miles soatheast
irom St Pierre, i a deep valley, dlso
told me that there were frightinl deto-
natlons in the mountain’ just préceding

the eruption.
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Fhe Eruplion—All witnesses apgree
thot 5t PMerre was overwhelmed by @
clomd of actal voleamce gjedia, whioh
travelod with otent t.l]ljl.lj-'."- across frotm
the mountain over the city,

[1 may be uoted ere that o all of
Llte moany subseqgient eruptions which
| personally witnessed, those from the
sumimmit, espectilly when black i color
and of dense lopilll (dsh clotads}, botled
otit ingreat balloon or mushroom-shaped
clotd=, with numerons rmolling convoly
tions, usually dissipating above, but
soanetimes Hoating awny in great hon
voutal ribbons.  Thosé from the lower
vernt were wide columns of brownish
smoke, without convelmtions, and trav
eled along the ground surface (o the sei.

A Seguenor of Lirahfeens —Accoro ing
o Chitrles BEvans, the sscond engineer
al the Ksrarmre: who with smother o

sineer | Killed ) was looking at the motm-
tmin from the deck, there were Liree
cruptibns : First, there was a lag puil
of smoke {rom the top ol the mountain,
not acemupanied by wome, which muosh-
rocmed amd spread out. Then, after o
noticenhle {interval, there was a secomd
il Jarger eruption (the destruotive
adedy did el e froms i
fhe monnfedy, buf froon fhe ande, and
which did not ascend, bt rshed down
toawvart him and the citv m two groat
narizontal podls. Onoseetng this, the
fatnl erpption, Mr Ivaos ran down o
the engine-room from the deck., e
tarmng on deck, burned and soffernng,
he saw o thivd dand trrelevant eraopiion,
which took plagce i about five minuntes
Inier |I|.||'.' byt el B i':III LILEE, .I.'.".'.il]l-."- i'_": '["'l'"i!.&'lur_'
thist the secomdd blast destroved the
town.  Camlle Houlv, at Belle Chicle,

e .".::"J gy
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Gruns of Battery on Mome ' Orange 1hsmounted by the Blast (see page 277
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a suburb, aldo saw the mouantain " ap-
parently open over on area of 100 o
FO0 meters alf a potnl fully r,oo0 molers
Bedon (e sampanied]”

Father Alte Roché, from the high
position of Monte Verte, 3% Kilomters
sotth of 5t Picrre, hinl n ¢lenr view of
the mountain, but not of the city or
lower vent. He saw i dens colomn
shoot tp from the sumimit of the crater
tike acolumn of smoke and steam, which
“spread out like the leaves of a palm
Jean Mare Evans, in a valley ol the
Raibaud estate, one mile southeast of
St Plerre; sow the clowd coming out of
the top of the moumtain, and ran.  Te
<atd the clond did not go up in the air
ftke smoke. It went high, but not
ke smoke, " meaning thit it was ke a
hall or cauliflower, instead of colomns.

Mademoselle  Lavenaire, from lher
father's estite, Heauvalon, 3% miles
northeiast of Morne Rooge, and 1 7c
miles from the erater, siw a column of
black smoke issue from the summit of
the crater, which did not nse, but set-
tled down toward St Pierre.

Compusition af the Clond, — [ts visi-
e composition was pof adense mass of
hot ash-like laplli (ash ), which every.
where fille] the nir.  Besides this, pnses
and superheated steam were apparently
present, ns will be shown, A ton of
ushes wis found m the officers’ mess on
the Roraima,  From 3o to 100 tons fell
updnt the deck of the RAuddem o lessthan
u foot of ashes fell in all the eraptions
ont the streets of 5t Pierre. These were
piled highest agninst the north wall

[lensity,—Theclond, asseenapproach-
ing from the sea, was detse, opaqgue,
and of o brownish black color.  Itsden.
sity was =0 great as to cause total dark-
ness of positions 1t enveloped,

Wi dd, —The clond was heavier than
the mir. Tt traveled along the surface
of the earth’s configuration instead of
uscendimg.  Owmg to this heaviness,
Totwes, estates, trees, amnd people on
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the higher clifis pbove St Pierte were
spared, ns well os the trees on thesouth-
western slope of the high summit of
nren of Pelée,

Mot . — The clood advanced hori-
romtically througl the air, following
the configuration at the mimmum rmte
of a mile a minute.  Besules the pro-
gressive motion, its convolutions suroed
and rolled.  No witnesses could testifv
positively to a revolving. (evelonic) mo-
tion.  Some say thut it rolled vertically.
The priest ut Précheur stated that trees
fell aarcularly, but all the fallen treesat
that place lie in one direction,

{irection.—The path of the clowd was
from enst of north to west of south
The area of its destruction i5 elsewhere
discnssed.  An mieresting foct told by
Engineer Evansis that ' the clond came
against the winl'' T canbot interpret
this phenomenon. Was there o tremen-
dous indraft ?

Heat, —The clond was hot. Al wit.
nesses spared testified to feeling 1ts hent
even when bevond tts margin.  The
ashes were hot for hoors on the Lodldon,
and still warm when dog into by me
thirteen dovs after the eruption, The
lapilli falling: upon the Awerme were
stfficiently ot to canse ignition of rope
wivd beddmg, but not to igmte wood-
work or the pitch-pine timber on its for-
ward deck.

Mlle. Laveuaire, 7' oinles northenst
of 5t Pierre, to the east of the amphi-
theater, felt a blast of hot air. Others
on the mairgin of the disastier testify 1o
the hot wr.  The writer has personally
felt the hot blasts of airfrom subseguent
eraptions,

Steaay.—In addition to the hot Tnpilli,
there was an invisibie heated substinnee
in the cloud which penetrated clothing
withoot firtng it and burned the human
skinn beneath, as attested by the burns
upan the back of Engineer Morris, the
brenst of Norse Clam, and others, It
s pussible that this was superhented
steanm,
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Vorcanvie Distursaxces v Wesr Ispres

. Mazat, m L'Cilonde of May 5,
stated, in describing the durrent ernp-
twons, that ** fashes of ightning i cnl-
mitiating zigeugs moved the length of
the mountuin, This phienomena 18 pro-
duced during the night with a beautiful
horror., The sparks shoot along Yhe
summit in every direction.”” Foremun
Jean Marie Evaus distinetly and volun-
tarily testified to me that there was much
lightning on the St Pierre side doring
the eruption. Father Alte Roche saw
lightning ploying incessantly through
the snmmit clond preceding the catas-
trophe.

Seareily of Visihle Lfiffects of Lagliningr
Strokes.—Thete 15 no pasitive evidence
of denth or destruction from lighthning,
nor is there sufficient data to say that
there were no such effects. Nofulgurites
ware found, no splinterad trees, o shat-
tering. The ironwork was bent by
combustion heit of the burning city.
[ saw londreds of commercml bars of
o standing against the walls of a shop,
which were unfnsed and unhurt.  No
fusion whatever of metnls wos observed,
The only nﬁmrﬂu clectrienl phetom-
enon re 1= the ultu:.:nliuu that Mr
Clerc fu'mid that the irom cross which
formerly sttrmounted Morne Lu Crofx
hod been melted down to 35 stone
pedestal, *

M. de Blowitz snvs that the telegraph
office and its content=were bumed, and
that some fragments of the apparatus
wiere thrown a huntdred svards. The
oiffice might hove been burned by 2lec.
tricity, but the throwing was not die
to thi= cotise.

The correspondent of the Swn of May
13 say's that the bodies looked asthough
they hid heén struck by hghtning: bt
this 15 notl provemn,

Important electric studies are being
made by officinls of the French fleet in

* The World"s Work for Tuly, reveived since
the forepolig was written, states that Pro
feanir Hetlpomn hus forpnd eviletces of -Hyght-
ping strokes on objocts in the city,
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the vicinity. I Is an anlersthing  cofn-
cidence that the marconigraphs ou
L’ Tmre were mpde useless during sub-
sequent eruptions.

Magrretic Storm Probably Acomparniod
Phenamena, — Mr Otzo H Tittmann,
‘-‘:u;urmtmdt:ut af the U, 5, Coast and
Creadetic Survey, reparts th:l: the del:-
cately :HJ:-ip::mitd maguetic needles st
the two Coast and Geodetic Sutvey

netic observatories—the one sito-
ated at Cheltenham, Md., 16 miles
southenst of Washington, and the other
at Baldwin, Kans., 17 miles south of
Lawrenee—were. disturbed, beginning
wt about the time the catastrophe at
St Pierre is reported to have occurred.
The wave of fire struck St Pierre atud
a clock wis sto ot .50, The mng:
petic disturbunce begnu at the Chel-
tenhnm Obsepvatory ol o time corre-
sponding to 7.53, St Plerre local mean
time, and at thie Baldwin Observatory
=.55. 5t Merre time.  This distiirrbance
was also registered in Pards and o the
Hnwniian Islamls,

Evidence oF Craseons Subslances within
e Clond.—There is no direct oral testi-
mony of gas within the clond, as the
people who witnessed it were not stun-
dents of gaseons phenomens. Al sil-
verwire in the fnx was blackened,
notably the bucket of plate rescued
from Cornsul Prentiss' house by Consul
Logis H. Avyme, which resembled old
black junk. A silver platter picked up
by an officer of the Picvee was hlack
and corrugated. A hropze; silver, and
gl image picked up by anotler officer
was likewise blackened. Infact, every
metal relic susceptible to suiphur dis-
colonttion showed it= hlackening effect,
Twigs from the tregs collected by me
and analyaed by Dr Stetger, of the Ged-
logical  Surveyv., showed o sulphurots
comtitgr.

The presence of sulphur gases may
be reasonably inferred, The soufricres
amdl most of the hot waters af the Car-
ibhee eraters are sulphurous and evict
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sulphuretsd hydrogen gases,  Nearly
all the old calderns contain native sul-

hur, The soufrire of Pelée receives
ts pame from the sulphur foumd there.
Parties who visited the snmmit o few
days before the catastrophe, as recarvied
In L' Civnse, exposed silver and it wiis
blackened, They noted hlack powder.
res=mbling plombago, covered trees near
the erater ; that the water of the loke
contained great quantitics of =niphu-
retedl hvdrogen, and that when the water
wis put in bottles the gases foroed out
the corks,

The deputy. mayor, Labat, told me
that the captain of the Suobef picked up
pieces of pure sulphur in the ruined
streots of St Plerie on the afternoon of
the catnstrophe. A newspaper man de-
seribes splotelies of fame on the ships,
which might hivwe been suiphur,

The city of St Pierre was filled with
silphureted smells for days before the
eruption; as testified by the following
extract from a lotter by Mrs Prentiss,
written and mailed a few davs before
her untimely death @ *° The smell of sul-
phiur s so strong that horses on the
‘street stop and snort, and some of them
drop in their harness and die from
euffocation., Many of the people are
obliged to wear wet handkerchicfs to
protect them from the strong fumes of
sulplur,””

survivor named MoDonald, who
arrived tn Norfolk, Virginia, on May 16,
claims to have escaped from St Pierre
to o ship in a rowboat, and that he was
picked up by the Suckes. He said the
air was flled with mud and lava, and
the sulphur fumes were so stromg that
hr:ut]:h’;g wn= difhenlt,

Deputy Mayor Labat said that when

en ached St Pierre on the evening
of the explosion there was o terriiic odor
of sulphur in the air. 1 myself have
sinelled sulphor fumss in the air from
later eruptions

Foreman Evans said there was a little
sulphur smell, but the smell was like

Tuaer Nartioxar GrocrarHic MAGAZINE

something dry, like steam with a little
sufphur. _ .

Foidener of Nheam. — Steam clowils
were secnl by Futher Alte Roclé, rising
from the eropted clowmls.  Steam may
b inferred, ais 1t was preseut fmoajl the
cruptions subsequently seen. The hars-
ing of persons’ bodies through their
elothing without firing the clothing in-
dicdites the presence of sbeam, and the
great rain of wet mud which followeil
the catastrophe from o cloudless sky,
might theoreticaliy be assigned to the
contensation of steam ejected from the
valeino,

Foree—A tremendous  destrpctional
force was apparent. It nprooted trees,
destroved buildings, threw people abd
phjects, made the sea recede, overtirned
whips and destroved thelr rigging. It
15 imposaible to conceive that this force
was initial from the volcanic vents, two
and o holf and five miles distant.

Tihe Foree  Agriad, wat- Tervesirial —
Tops of walls were iill’ﬂi-'-'l‘l down, folin-
dations standing ; pedestal standing,
statue blown off ; rigging and upper
warks blown off ships, hulls keeled over.
The stoues on which the light-hoose
stood were torm asunder and thrown
great distunces.  The statue of the
Virgin, as ohszryved by Professor Rus-
sell on the lower ¢iiff neatr the south
end of the city, was thrdwn to the
south, with her head Iving to themorth,
Maay of the tress in the south edge of
theé town weré thrown south aFainst
the cliff, although othersin the town
were suficiently rooted  to withstand
the forces. Against the oliff in the
southern part of the town are hundreds
of tin roofs. ©On the cliff line above
the town many trees are still standing
with their branches amd scorched foli-
age, and a red-rooféed’ villa preserved
there, with furnitnre and folinge intact,
shows that the lines of Are did not
reach there. Mr. Prodhomime, on the
bark Terera fo o, wasthrown on deck,
his wife on top of him.



Vorcaxic Distursances i West

The shock was felt as {ar as the vii-
lage of Deux Choux, eight kilometers
to the east, amd Mot Vert, six kilo-
mieters douth, where Father Alte Rochdé
was thrown down., _

According to Engineer Evans, there
was o great horizontn] disturbance of
the water, cansed by the agral force.
Fhus struck the port qoarter of the
Novaie, her head betng ol shore.
She keeled to the starboard, so that the
bridge got under water and water came
1nto the hold through the fiddlers.  The
wave Tifted the Awfdam so thay bher
anchorchain broke, and she was enubled
to escape. . It also took. James Tavlor,
al the Heraisa, ot 1o sea, and its fe-
tirn movement brought Hind back toa
bitoy, from which he was rescned. This
rettrn wave bit little trianguiar pleces
aut of the beach.

Fate direclion of the forde was radinl
afipavently from u center, [n'the south
end of the city objectswere blown south-
ward by foree from the north, the north
and sonth ends of hutldings blown in.
The Aoraimu, at buov. was struck by
force from north; the Grapples, at mouth
of the Rivitre Péres, off the north edge
of the city, was destroved by foree from
the eust ; trees in the vicinity of the
Riviere Mare were biown by foree from
thesoutheast; hambooandfoliage slopes
of the eastern cliff towand Morne Rouge
were bent by force from the west, the
Jardin des Plantes destroyed by force
from west of uorth.

T he Cemter of Foree.—This: seems to
have been near the north end of the aity
where destraction was . the ef-
fectsdecreasing radially in all directions.
Among the éevidences of force are the
fact thiat in the northemn partof St Pierre
the buildingswereabsolutely pulverized,
Not o vestige was left of the little vil-
lage of Foml Core, north of the city

%I'l'-ﬂmﬂ that not a plece could be fnu.!:u'l
of the great rum factory, with its heavy
jron machinery and -:u_-i.ti_qgj_ih

Redwrn Forre.—A return foree is evi-

INples 2357

denced by the south end of buildings
blown northward and by the testiniony
of witnesses, Father Alte Rochd, three
milessouth, who wos knocked down and
gasping for air, says " o brecze sprong
up from the south and revived me.”’
Engineer Evans sayvs that the force liad
the strength of a hurricane, and poted
that it went out andeame back.  Allwho
felt it testified that thev were pushed
down by the air.  Noevidence ol verti-
cal earthgunke or fissuring wis noticed
or is recorded in the phenomenn of the
strrounding: country. The buildings,
Lridges, nnd earth embankments within
a mile of the zone of disasier show no
disturbunce, People similirly located
testify that there was no earthgnoake,
Is there any other explanation of this
foree than explosion

Lovhauatron af A —Moanvy witnesses
on the perimeter of disaster testified that
they were not snffocated by ashes or
detectabie gases, *' but conld get wo dir
to breathe.”” This language, or words
10 it effect, is the testipony of every
witness, irom the intelligent ship offi-
cers to the humble negro or peasunt,
LEngineer Evans slated that he could
get no mir to hreathe on deck after the
explosion until he got below.

Fotreman Th.'l:mﬁ-, of Raibaud estate,
said - ** It was not hard to breathe until
all was nearly over; then we felt ps if
we coulil get no ar.”’

Nofiri.—Evans insisted that there was
no noise at all when St Pierre was de-
stroved, other than a deafening roar.
Some describe hissing noises like roar-
ing silk. I have heard no evidence of
a rtesounding explosion, bot the testi-
mony concerning noises was not thor-
oughly inquired for,

Conflagrafion.—All witnesses testify
to the sudden and instantaneous confla-
gration of the eity.  Father Alte Roché
noticed that it swept apidly from north
to south. In parts of the city all com-
huastible material was destroved, but in
the center and southern parts many
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trees stanid which 'were only singed of
their leayes and twigs.

Lhypration.—The whole catastrophe,
from beginming to cud, was over in less
than three minutes, although the roins
are still burming,

Snicreeding KNai of Wed aud Pumree —
Immediately following the destruction
thefe was a rain of mud, of, ns a negro
witness stated, wet met the Il.'EhE'.E in the
sky, turned to mud, and it fell to the
ground.  This mud Plﬂbt;E‘J‘EEI all objects
upon which it fell as with a thick coat-
ing of cement—houdes, ships, and heads
of hunrmn berigs.  The landscape was
everywhere coatell with' an envelope of
this warm Hguid from the sky. This
rain of mud continued for one- h I" hour
after the explosion. “The rain of mud
is strongly sugpestive of the condensa-
tion of the volcanic steam of the erup-
tion in the air ns psource of the moist-
ure.  HS, ipmited, moisture from the
combination of the H, with the (), may
kave thearetically alio resulted.

Ac::-umpm:ymg the rain of mod was
ashower of pumce-stone,  These stones
were undonbtedly those which had been
thrown higher tnto the nir from the ex-
plostonsg than the otherejectn, and which
with a long trajectory came down lnst.
These stones or those of the eruptions,
falling an the soft plastering of the land-
scope, rolled down the hillsides, striping
the plaster with their parnlle]l paths as
if it I.m-LI been maked w:ItJ.t 1 -:uuﬁa catnlb.
1i-
m-u:t:l. af nu:.' of the phetcimens nf the
eruption described, and undoubtedly oc-
curred in many wavs and o different
digrees of suddennces. Muany were
lalled v iﬁ]ln‘]iﬂp_ hot laptlli, notably
an the Keraima - others burmed by same

EXTENT

The effect of the preceding eruptions
aof May 5 and 5, and of the eruptions
which have taken place since the doy of
the great catastrophe, notably that of
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o' the Aoddam » othets bormed by
steam ; others killed by force; others
singed by flame. ATl did not die in-
stuntly.

Nearly all burms of the wounded sur-
vivors from the ship, according to [ir
Riley, were of the first degree, nffecting
only the epidermis. There were also
some buarns of the true =kin, The eyves
of the wounded were unaffected and the
cyelashes intact : on the other hamd,
rémains on shore were horribly burnid
to the quick.

L':I:Fﬁr:l:r Scott, of the Koraim, tells of
children whoe munm:ﬂ for water, *' an-
able to swallow because of ashes which
clogged their throate'™ “*One rineed
out his mouth, bot conid not swallow
on necount of ashes wilich burned his
throat.'"

It s not true that all the inhabitants
died from - asphyxintion in the pesition
in which the cataclvsm surprised tham,
Muny were found in positons ndicating
flight and search of shelter. The cap-
tainof the Noddem told me he saw peo
ple running about the water edge for
severnl minttes: In 5t Vineent it i3
said thnt 0 mon was found dead in the
act of twirling his mustaohe ; another
with his hand holding Ins pipe. An
cyewitness told me that he saw 1 St
Merre o man holding a struggling,
frightened horse, both dead in thispest-
ure.  The mun running the donkey on
the Aorarme was Killed instantly where
He was dithng : he gever moved.  An-
other . n foreman, was stomding
by, I1.u'|-.ll1u, the hondle of the pump,
when killed : and vet pear by o child
and nurse were only burmed, and recov-
ered., It 1= also stated a moan who died
on the Noddem was bumed mternally.

AND PHENOMENA OF DEVASTATION

Moy 20, all of which oecurred within
the same -i:r.-rltrni disttict, are so inter-
mingled that it is difficult to distinguish

then.



Vorcanic Disturegances 1N Wesr InDigs

Lhe Arvea of Llevastafion as seen by me
between May 20 and 30 represents the
effect of oll of these erpptions. As n
whole, this area includes all the country
between Carbet and Prechenr hounded
by the north and south cliff lines previ-
onsly mentioned m the deseniption of
the confignmtion as constituting the
amphtheater of death. This area pracs
tically includes the country between the
Riviers Monillnge on the <outh and the
Riviere Blonche on the north, with the
addition of two coastal prolongations
seawatd of the clif lines, which bend
southward of the Moutllage toward Car-
bet and porthwind of the Blanche to
witil Prechenr,

f e Mud-plastered Landscape.—The
whole of this area, both the incloded
valley and the fuees :lm'l St 1:-L11i.:lz-'~
of the escarpment, is ctvel in a
smooth compact easing of muwd plaster,
resembling o coat of cement, which is
str by parallel  erosion scrutches
which have scored the surface. This
cement coversa well-defined zone, repre-
senting the area of the catastraphe, the
shower of mud following the ignition
clowd. [t may be noted that pouzzioloni,
4 naturil cement, made J:'mm 'I-{J"I!'_"I:IIJ.lI:
materinl, was about the only economic
product of Martimgque’s gealogical for-
mations, and woas extensively found
aroand St Pierre,

Between the mil rivers south of Pre-
cheur and the Riviére” Mare the coast
line bioffs; Along this blufl extends
the remnins of what was otve oo magnifi-
cent and costly highway., Tts macad-
amized surface is now coverwd to a depth
of three feet with mud, and obstricted
here and there by fallen trees.  In the
mudd there are numerous bodies of ani-
mals, cattle, horses, and donkeys, with
occasional human remains,

Destruetion of flabilalions.—All the
homes of the 25,000 peopleof 5t Plerre
are destroyed.  Outside of St Plerre, in
the area helow the oliff line, there isnot
a visible sign remabdoe of one of the
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homes of the 15,000 péople who mhab-
fted them, Amnililation is the only
descriptive term. While remnants of
houses remain in 3t Pierre, the unnihila-
tion extends northward to one-hulf mile
of Prechetir.

Among the country places destroyed
aroumd St l:'inﬂi:,aﬂ:l:n“:rhlg to M. Honly,
wete the following : Perinélle, Pecoul,
Reduis, [.a Trois Points, Jarline des
Plants, the Bishop's house, 1,'Habita-
tiom, Troovallom, Miron, Tncolore,
Lance, La Touche,

Densditiong of Vegetation,—Over this
eotire arep the vegetation s entirely
dennded, with the exception of a few
larger trees standmg m St Puerre, from
the Mouillage southward, stripped of
all leaves and twigs ntid bark, only the
trumks and lorger imbs remaming,  On
the edge of the clifil above St Pierre, sev-
eral lorge trees with folinge singed re-
main standing in the arca of mud.

In the gradients of the deep valleys
of the hendwater mavines nearest the
summit, on the S5t Pierre slope, trees of
the groydes Bor still stand with foli-
afre antoucked. In protected |ateral
ravines of the south cliff, near the Jar-
din Botanigue, bamboo and other vege-
tntion was still gresn, while killed on
exposed hillsides above them.

The yvepetation on the stmmit of the

Aputh oliff to nn alttude of (oo meters was

killed ; in the deep valleys of the stream
entering the sen at the south end of St
Pierre, cane and grass were tiot affected.

Along the coast benches vegetation
wis hinsted os farsouth as the northern
edge of Carbet villae, In the south
edge cane and palms are . 'To the
north the coast cliff as far as the frst
stream, one-half mile south of 5t Pierre,
s also detinded aod blosted tao an alti-
tude of 200 feet or more.  Nearer Pre-
chenr dead trees amd palms are broken
down three or four feet from the groond
artd e to the westward.

Ash (Lapdllicovered) Zowe, — The
whole of the island has received a
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sprinkiing of lapilli from the agorepate
erupbions, This 15 not copspionons or
discoloring, however, execept within an
prea a mile or two bevond the md-
conted area and over the latter. The
quantity amd extent of ashues erupted
cntinot he estimnted, nor s 1t moteriadl
al present 1o dy so.

Mud KNivers in the Devastafod Ploaie, —
The Rivieres des Peres, ot the northern
limit of the city, and the Seche, within
the amphitheater, hove been the sites of
mud torrents from the eruptions.

The constal extension of these stream-
wiys 185 so flled with muad that their
former valleys are flled up level with
the low divides, so that they are practi-
cally obliternted., Whnt was the lower
valley aof the Riviere Blanche for a mile
back from the sea is so filled pp that
now 1E 15 3 convex elevotion near the
s, built up by succedsive mod fows,
a0 that streanis of the latter ron down
from it juto the Seche.

The Riviere Blanche 5 still flowing
mud n intermittent gulps from the
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lower erater of L'Etang See. To the
northward there are conspictous mud
streams near Precheor, presumably from
the hot springs ahove that town, but it
Is not . Dither mud rivers out-
side the area of devastation are else-
where mrentioned.

One mile south of Prechenr thers
were two small epnyvons, in the bottom
of which were two flowmg strenms of
viscans Hguid mnd coming down with
slupwish ‘movement, choking out the
small narrows within the banks and
then suddenly starting forward aguin
with a horrible eulping noise, In th:m
mitid wers many small pisces of pumce.

Beside the mud delta forming the
level at the mouth of the Riviere
Blunche, there are many great bonlders
of puniice on the adjacent Jevel, bronght
down by the preliminary eruptions of
water,  The ald mouth of the Riviére
Seche is filled with these hinffs.

Newbnddl Loamd from Sedimenlfadion.—
OF the month of the Riviere Blanche
the sea border is extending from the
deposited mmd. A small fslet, 50 feet
long, 10 feet from the shore, hos ap-
peared above the water to the north of
the mouth of the Blanche, -:t:mfmsed of
sediménted mud dnd {omarole deposits.

Wase—end Bip b .—From St Pierre to
Precheur there are many small triangn-
lar hights i the beach snd enlargements
of the months of streams cut by the
force of the Tetum wave.

The mouth of the Riviere Mare has
been deeply incived und presents verticsl
new cnt blufs, some 20 fect in depth,
which render the crossing of 1t impos-
sible.

The movements profducing these bights
consister] of an puter motion of the water
from the shore amd & return wave. They
were catsed by explosion within the air
and not by any movement of the bottom
of the =ea.  The wuves were obeerved
at Fort die Frionce,

It was reported from St Lucia that
there wos'a strange commotion in the
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sei, as- il the waters were boiling over
a large aren, as Jocated wilh a range-
finder from Castres, onthe 71k and Bth,
as if two waves had met.  This report
incks venbication.

Chawpes £ e Summrl.—1t 8 rua.
mored that toward the north the crater
rit has hroken down, amd that Mome
La Croix of the southwest rim has gone.
Admiral Servan informed me thit sev-
eral officers had measured the altitude
of Pelée and haid foond that it had low-
ereil 6o meters by the destructive explo-
sions. ‘The Lake of the Palmisies is
gone, while in the old bow! of the crater,
throogh the great gapih its western side
{which was there in'1821), may be seen
a-great pile of pumice, over 100 feet/in
height,

N Gealopdcel Pormations Made—
With the exception of the new addition
to its soil of Invers of mmd and nshes,
the filling in of the lowor stresmways
of the rivieres of the amphitheiter of
dizgster, and on the cast and north side
the fringing load of sediment along their
mouths, wwl the new pile of pumice
piotmnd the summit vent—new forma-
tioms added to the mother pile—no other
positive topographic changes have taken
place in Martinugue.

Tapography nalfered. — Otherwise
the configuration of Martinique today
shows no serions change.  Every hill,
valley, searp, precipicoe, or other surface
feature of the relief as laid down npon
the map of 1823 is distinctly recogniz-
ahle. ‘Fhe changes are merely the su-
perficial destruction of vegetation ond
the veneering of a small tnangular area
witht i thin layer of ashes dind mud, so
that it is converted from o green carpet of
<cane and wood land to a barren, desert
mountain landscape fike that of Arirona

Swall Proporiion of falong A ffected—
Nineteew twealicthis of the area of Mar-
tnigice s as green amd Beawdtifil fday s
il eavr s,

Of the total area of Martinigue, nbout
180 siuare miles, only 12,3 s(uare miies
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have been seriously affected by the erup-
tion, This area principally embiraves a
triangle between Carbet, Pelée Peak,
and Precheur villupe.

No Lava Ffpis —Thers have besn no
lnvae flows whatsoever, nor, owing to
the mineralogicil character of the rocks,
woutld these hardly have been probable.
The solid ejecta from the mountain have
consisted of lapilli amd blocks of pumice,
together with some of the old crater
matenial of previous eruptions.  Notrue
bombs have been ejected, nor molten
rock e oany form, Incandescent stone
ar piimice Hos leen blown from its top
at times and fell in showers fomedintel v
arouiv] the crest, as wns witnessed by
Mr Morse, of the Herald, anid the writer,
on Mayv-2s: bat thiv quickly cools upon
;‘rnnhing the air, and cannot be called

avi.

No Snbaidenee or Uplipt of Land o
Sea Boeftow.—There hos been no subsi-
deénce or-elevation of the land that cun
be recorded, not of the adjacent sen bot-
tom. ‘The little rock af La Perie, a
half mile off the torth const, stands
there today as it did when ] first saw it,
five yearsago;: the unmistukable bench-
mark of elevation or subsidence—the

Tue Narionan GroGgrarHic Magazine

horizontal groove oot by the surf line
in the hase of the eliffs—is evervwhere
as it wis, sprawled over by the saie
spray-living mollusca and bedsof plgae,

The only chunge in the littoral drethe
victous little bites into the hanks and
the months of the tivers made by the
return wave at the time of the great
eTuption.

No Fissuring Farthipnaker.—Neither
have there been any serious or positively
proven eatthquakes respiting fromn the
rending af the earth along fissures,
Within o mile of St Pierre the bridges,
rodds, houses, and trecsstand unshaken,
Evewitnesses testify that thev felt no
quaking. only 3 force in the air which
tended to knock them over. On the
other hanid, there have béen jars and
tremors from the tremendous explosions
within the mountain, and these were of
sufficient force to bredk the cithles.

Measured by the geological standard,
only a2 new formoation hss been made
by a passing event in nature's work-
shop,

Has nothing happened ?  Ask the
3,000 mouldening demd, the: sixth of
Martitdgue's population, which moulder
beneath the ashes of St Pierre.,

THE VOLCANOG

In describing the effects and phenom-
enn of the eruptions, I have almnst for-
gotien the Hamlet of my tory—the
volesno which has caused the tranble,
Across the weind landseape from the
summit of Paelée the voleano still sends
forth its occasionnl bursts of steam and
cloml, rising in great mushroom clonds
to 15,000 feet above the sea. At night
these are vivid with lightniog flashes
and strenks of igmting pases

Within the sommit bowl that existed
before the present ernption one can see
plainly throngh the broken nick a newly
buiit-ap pile nsing a hundred feet or
more and largely composed of tremes-
dous bipcks of white pumice-stone which

have been thrown out and accomulated
in the old vent. Throogh these nre
sevthing wreaths of esuping steam,
Down the dreary 'western slope, up
the valley of the Riviére Blanche, where
it is lost behind the hills, one can see
the smoke from another vent some 3,000
feet below the summit and pot over two
miles from St Pierre.  When the sum-
mit sends up its great seething mush-
room clowuds, which fioat away, from
this lower vent may be seen another and
fimsier puff of yellowish hne which
lingers near the groumd. In all the
eruptions that 1 witnessed the eoldmns

from the top of the mountain hscended,
while the smoke from the lower vent of
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the western slope floated off horizontally
or Folldwed the contonr of the lad to-
warl the sea

Stil nearer the son an inky-black rivet
of mud follows the Rivicre Blanche to
thesen, [tdoes not always run, Tt oc-
cu<ionally near its head ereat fountains
of mud shoot in the air, and then the
stream flows down with a single gulp.

Somewhere on the hills above Pre
cheur there is another md fountain,
prestmably at the Bains Chawds, This
sendls its mud down to the coast through
a little stream pear Precheur,

Chver the dreary muod pinin of the
Rivicre Blunche, on the margm of the
sen, and upon a httle 1alet 1 the ses al
the mouth of the Rividre Mare, ore
dozers of fumaroles, each an active
little stesm jet sendimg occasional pufis
wito the ot

Around on the northern slopesof the
mountain near Ajoupa Boullion, on the
road from Basse Point to Morne Rodge,
there is another mud vent which flows
great streams of that material down to
Hasse Point, winch is-slowly being
huried beneath it.  Still tothe castward
i1 the mud crater of the La Falnise,
The latter 15 situated to the east of the
stimmit, and was frst seen by Mr Clerc
the same date a5 the explosion of May
a0, althongh it may have existed some
time bLefore. It occurs in the bed of
the river itself, and winle the river stll
flows below 1t, 1t has ceased flowing
above, The water of the river ts bail-
e and full of muod.

The dates at which thess muod erup-
tions began cannot be stated, nor 154t
material, further than to say that most
of them were from old thermal sources
which had long beéen kuown to exist
upon the slaond, and that they were a
part of the siume general phenomena of
an ascendime molten colymin of marma
beneath the dome of Montagne Pelée,
which, tipon coming in coutact with the
euarth water, was converted into lapilli,
at the same time changmg the waler
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into steam, which forced the combined
procduct of the steam and magma ( muod
ngr ald vents which have probably ex-
isted [rom time imsmemorial,

Cloudsaf lapilh and steam were noted
on April 235 coming from the summit
crater, and on April 27 molten matter
was observed in the lower crater,
L'Etang Sec, midway hetween the sum-
mit and the mouth of the Rivitre
Blanche, on the western side, These
elonds of eryption gecurred ' intermit-
tently, with increasing size and migm-
tude, until May B, the dave of the great
catastrophe, and are still continuing at
frequent indervals, the reports hoving
nnnorneed similur eruptions as late as
Juite 20.  About May 1 'the streams ra-
dinting out from Montagne Pelée began
to increase in voluime, and thelr waters
were darkened with lapilli.  On Moy 3
a great torrent of liquid mod flowing
down the Rivitre Bianche showed that
the mountnin was erupting mud as well
as lupilli and steam, The intense odor
of suiphur which permented the lond-
scape  also showed that sulpburous
viipors were belng ejectad.

The volenno hos eomtinned worlongi

since the deadly ernption on the mom-

ing of the Sth of May, just ns it hod
beent working before. The voleanic
forces continue to exhibit themselves,
and are probably still in operation at
this wyiting. There s oo complete
record of the eruptions. Only those
which send a cloud over Fort de France,
ot which are observed by visitors o St
Pierre, are sioted.

On May iz a great black canopy: of
amoke continued to rise from Mont
Pelée, and spread out over the sky to
the Horizon, causing darkuness even in
the middle of the day,

On the moming of the same day, at
11,30 oo om,, & clond of smoke rolled
down north of St Plerre into the sea,
anid was witnessed by the Igjctrpli::m Lhe
tug Fofemar. This clond was timed,
and eome down the mountain about two
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miles in three minntes, and was wit
nessed by the people of the fudefutirable
and the Fofomar. Mr Richinrd Kalisch,
an evewitness, showed me phiotographs
of this clowd from-which I made a sketch,
The most serions-recurrence of erup-
tingy was oo the afternoon of Moy 2o,
about s.15 1. m. A'cloud Noateil over
Fort de France and cansed an exaoduos
of the people fromn thut city, Thiserup-
tionof Monday, asccondibg to Engineer
BEvans, who was in the hospital at Fort
de Franee, lasted until davlight, amd way
nccompanied by many detonations.
Showers of stone the sire of a hen's cgp
fell npon the hospital. The (alling
sounded ke hal, and tore the leaves
ivom the trees.  These stones, as T as-
certained by personal collection the fol-
lowing tay, were old crystalline rock
of the mountain amd not pmice,
Victor sinted that this ernption of
May 20 was avdompanied by total dark-
ness over his point of view, Deux Choux,
after n explosion of flame, one-
half of which went up to hesven and
the other half toiward St Pierre, just
as the clock was striking 5 0. m.  Lien-
tenant Giimore, executive aficer of the
Crnpinnati, who is sb well knows to the
American people by his experience as a
prisoner among the Filipinos, saw the
clond which rolled over Fort de France.
He states thut the stones which fell on
the deck of the Cércinmads were <o hot
that they bured the awninzs on the
cutter. These came down like hail,
Licntenant McCormack, of the Pt :
stated that a slight wave surf following
the eruplipn was felt in the Bay of Fort
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de France on the 2oth of May, making
a pecnliar roll of surf, He also esti-
mated that the fall of ejecta avernged
376 tons to the square mile.

Accundimg to many, this eruption still
turther destroyed St Pierre, leveling the
remaining walls almpst to the ground
and buryving the deasd n the stieets be-
neath o new shower of Inpilli. A self-
recording barometer ot Fort de France
nlso made 8 nolch at the time of this
tmgﬂ]min:rn.

May 25 T witnessed a fHightful
summit eruption from Fonil St Denis,
This was accompanied by lightning ef-
fects and what T believe to be the igni-
tanof guses, Ao account of this emap-
tion was described in the New York
Hevald ol Sumday, June 8, by Mr Morae,

May 29, at 8 p. m., while ot hodrd
the French steamer, the captain of the
French steamer [ fmar cume aboarsd
and told Admiral Servan that he had just
witnessed an overflow of incandescent
lapilli from the erater rim,

On May 30, at 1.45 p. m., the cable
oia Puerto Plata broke again,  Almost
simuftaneously vast quattities of muod
flowed out of the northern crater aod
torrents of it invaded the plateau of the
Vive plantation.  This was the Inst bit
of news 1 received on the Mvie from
Caristl Ayme us we weighed anchor for
the TTnited States;

Reports of eruplions have continned
tp to the last few divs, and will prob-
ably continue for an indefinite time, until
Pelle's vents once more clog up amd the
surface manifestations gradanlly dimin-
wsh o until the mopntoin sleeps agam.

CONCLUSIONS

THE GROLOGICAL LESSON

It 18 mow evident that the destrnction
of St Pierre, viewed from o broader

stundpoint thath human dissster, was

bt an episode in a group of genernl
phenbmenn constituting the 1go2 erup-

tion of Montaghe Pelée, and thot the
cruption of 1902 is but an episode in a
series'of events which have been taking
place throwugh long epochs of geologic
tme. Let us, then, forget, if possible,
for a moment, the great catastrophe,
and consider the phenomena as o whole,
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r. ‘That Montagne Pelée is one of the
chain of ancient valeanic mountoins,
dating from Tertiary time, rising to n
height of 10,000 feet above the ocean
bottom along the intetior side of the
semicireular ridge across the entrance
of the Caribhcan Sea.

2, That the voltanoes of this ridge
hnve been succssively forming on its
western siile.

3. That the material, Hike that of the
Cretaceous voleanoes of the Great An-
tilles, is entively amndesitic,

4. That the eruptions, especinlly of
the later periods, have all been of the
explosive tvpe, unaccompanied by luva
i,

5. That the listoric eruptinns have
tnken place between long imtervals of
splfataric ouicscence.

The geology of Martinique, us put-
lined, shows that Pelée = an old vol
cann, nnd that the present eruptions,
inctead of being stdden and a new phe-
fomena, are but the maximum of a
gerien of solfataric cenditioms which
have continued through o long Interval
of geologic time.  The eruptionof 1551
produced similar phenonena of wsh,
muil, and steam cjected from the same
vents, and affected a similar aren, The
geological structure of the mountain af
Pelée shows, in its layers of mud, pim-
ioe, and tuffs, that these processes have
heen going on at long intervals from
time immemorial.  The first Tmportant
deduction, then, is that the present
eruption of Pelée i the repetition of
events which have taken place time and
time ngain at the swme locality, and that
the mechanism of the voleano i= all old
o prehistoric—the same central erater
and luteral vents, So far as recorded,
the voleanic mechonism of Peldée 5 the
smme as 1t was at the date of it= discov-
ery in 154, No new emters have
beenn formed, but merely old craters
regpened,  The principal feature of this
miechanism 5 the erater of Montagne
Pelée—simply a conieal chimpey lead-
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ing from the hot magma of the earth
and built up of its own ejecta. This
chimney is a vertieal tube extending
downward 1o the interior magma, which
ascends ns o great column of molten
matter, The bowl or crater of Pelée
summit i€ the top of the chimney,

FEERLENESS OF THRE PHENOMENA

The foct that there were no serigus
earthquitkes shows that the explosions
within the cratér weére not exception-
ally severe ; in fact, not @5 severe as
many which have taken place within
the Antillean vents, with deadly earth-
quake efects, withou! causing. ernp-
Hons, No evidince has vet been de-
duced showing that the present erap-
tion was preceded by or hus resulted m
any serious openings o hssures in the
sea bottom, which could have caused jt
by the smlden letting in of the waters;
teither 1% there, in the strocture and
geographical position of the oceame
Caribbee Islands, any condition which
eriabiles us to hypothesize adeposit from
sedimentation  which wounkd produoce
wolght resulting i the creation of such
st it

The conical confignration of the mouu-
tain ; the repetition in geological tinte
of the eryptions at the same Jocus @ the
almenct in the structure of the island of
copspiouois voleanic dikes and =ills;
the foilore of other amnd more conspic-
pots sollataric vents alony the Caribbee
chain to erupt, imdicate that the shape of
the ascending magma is cvhindrical ra-
ther than elongated, as would hive been
the cnse hmd it nrisen along the fssure,

The eruption of 1goesz, which is still
in progress, hos béen aee of progressive
imtensity for an unkpown period of time,
The witers of the 1" Etang de Palmiste
il the top of the emter bowl have been
warm for several vears, and as far back
as Mav. 1got, sulphurons fumes omod
vapor wore noticed escaping:  Conspic-
uoits activity shggestive of inlense eTup-
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tivity was first absérved in the middle
of April, 1go2. These phenomena wers
at first slight tremors which shook the
dizhes on the shelves i the honse of
M= Prentiss, wife of the American
consul at 5t Prerre, nod which were un-
doubtedly produced by the Grst andible
explosions within the mountain [rom
the ascending columun of wawma coming
in contact with maolsture.

RERELATIONS TO THE BERTUTTION IN
ST VINCENT

The svuchronlsm of this erpption
with that of 3t Vineent, a hundred
miles distant, and voleanies of a sinrilar
cxplosive andesitic charseter in Cential
Amerien, tosay nothing of disturbances
reporied in voleanie area thronghouot the
world, 1= strangely, almost positively,
stgwestive thut the canse of the eruption
of Pelée was not the development of a
local fissure swddenly letting the water
of the sea down to the depths of the hot
magma, but, apon the contrary, resulted
from a widely ocourring disturbance
within the interior of the eanth's magma,
which caused it to rise to meet the upper
wel zotie, tnther than the water of the
lntter to descend to it, and which is as
vet mexplicable,

IMPORTANCE OF ELECTRIC AND
MAGNETIC FPHOROMENA

Fioally, accompanying this eruption
were phesomena, electricity, magnet-
ism, and gases, which, while not prob-
ably occurring for the first time, have
been conspicucusly brought to our atten-
tion, and may lead to important dedue-
tions upon the opgin of magnetic starms
anr the natnre nlii the earth’s interiar,

RESUME

The 30,000 people of St Pierre were
exterminated within n few minutes and
the town set ot fire by the sudden erup-
tion of a yvolcanie cloud.

Tue NaTioxarn GrocrarHic Magazixe

The fatal clond came from the lower
vent, two miles north of the city.

The vapors coming from the voleano
were and are sulphurons.

There wns force accompanying the
eruptions of the morning of May 3 of
ereat destruetive oature, which left
miuch evidence thaot the gases within
the cloud exploded after haviong reached
the air.

The summit eraptions were dnd are
accompanted by  tremendons  eléctric
(lightning-like) phenomena,

A great magnetic storm accom panied
the eruptions of Mav 5, which was re-
corded at remote ponts, and which uudi-
cated A connection between them and
the voleanic eruptions,

[1 connection with the moagnetic plie-
nomwena, it 18 of ioterest to uote that
Poey has presented a table showing the
relition of Antillean earthguakes and
eruptions to the period of sun spots.
Of 38 sesmic tempests in the Antilles,
17 occrred nmear the maximmn somn-
sput epochs, and ry near the minimum,
Thoss of 1846, 1851, 1852, and 833
were found midway  between, The
maximnum number of voleanie erptions
ocour at the minimuwm of sun spots, ned
TIOR. BT

There 15 some evidence that fame 15
emitted with the summit explosions,

All the evidence indicates that the
fatal t.':.:%ﬂm-']rm.-i were not from the site
of the old crater, which 1s five miles dis-
tant from 5t Fierre,  All the circnm-
stantial evidence and much of the direct
strongly indicate that the destruction
was caused by the eruption from the
lowdar vent, abont two miles above the
mouth of the Riviére Blanche and some
distance northofl the city.

OF THEOGRIES OF THE
CATASTROPHE

CHOICE

The foregoing dati and essential facts
concerming the grest catastrophe | kave
not attem pted to mterpret, nor do [ wish
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toobsenre the understanding of the
events by fndividoal interpretation and
hvpothesis, Nevertheless, it may not
be presumptuous to suggest that confla-
gration, desth, and fatality in 5t Pierre
may ultimﬁtulj.' be explatted by sither
of ”m'u theories :

The heat-blast theory. This hy-
puthﬁm assumed that the Tapilli, gases,
anid steam of the ejected clowd were
snfficiently hot to hn'ﬂ: inflamerl the city
anid destroyed the people by singeing,
suffoeation, and asphyxiation, It does
not necount for the forces exerted radi-
-u.ﬂ:. and horizontally, nor the flame.

The abrinl-explosion theory, The
t:-c;ﬂusmn of pases within the erupted
cloud after their projection into the air
wottld aceount for all the phendbmetin
obsérved,

THE RECENT VOLCANIC
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The acrinl explosion, if it occnrred,
was most probably a1 combustible ‘gas
but science i85 still unabie to state jts
nature. The discussion of explosive
gases involves a line of scientific spe-
cinlization which the wnter does not
possess s bot as sudden and mysterious
as was the great secret 1t has left its
trnces and clues which the detectives of
science will follow up. Metal surfaces
of objects in the ruinswill be examined
and analyvzed for traces of sulphur and
chlorides. The deposits from the ou-
merons steaming fumoroles are already
within the chemical Iabormatory. Even
the a<h and rocks of the island will be
submnited to minute investigation,

And then there were those frightinl
Hghtning bolts | What of them and
their iguiting power ?

ERUPTIONS 1IN

THE WEST INDIES

A LETTER To THE NATIoNAL GEOGRAFHIC SOCIETY

By lswaeL

OGETHER with Robert T. Hill
aud €. E. Bocchgrevink, T hnd
the honor to be a member of

the commisgon sent by the Notional
Geographic Sodiety to exanine the re
sults of the recent voleanic eruptions ou
the islunils of Martinique and St Vin-
cent.  Owing to the courtesy of the
President of the United States, we were
enahled to actdompany the LU, 5. 5.
Txde on her mission of relief to the
stricken islamds,  The e was in
command of Capt. K. M. Berry, TL.S N,
and as one of my primary dioties 1 wish
to convey my thanks to him and his able
officers, md especintly Laeut. Comdlr,
F. A. Wilner and Lient. . B. Berna.

C. RussepLL

don, for their genial hospitality aml
never-failing  desire o assist W oour
wark,

The ife sailed from Brooklyvo on
the evening of May 14, and after a
pleaant vovage reached Fort de France
earlv on the morning of Mav 21,  The
time spent on the fade was most on-
joyable,  Among our compumons: were
De . A Togyor, of Harvard Univer-
sity, and Dr B O Hovey, of the Amer-
tonyy Mysenm of Natural Histore, who,
Tike thie oommmission sent by the Nationnal
Geoprophic Society, bhad 1 view the
stiily of the recent volcamic ernptions.
The rehef stores sent by the United
States Crovernment were in charge of
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Capt. Jo }. Gallagher and Capt, R. Sew-
all. of the Army. Comedtied dlso with
the relief expedition were Lient. J. B,
Claytom, Lieut. J. R, Chusch, mnd Lient,
1. Riley, msistent surgeons, U, 5. AL ;
Sergts. [. P Edmumis, W, . Thomas,
and four privates belonging to the hos-
piital corps of the army.  With the flivie
went also o number of correspondents
fiar magazines and newspapers aml sev-
eral photographers pnd artists.. The
Elitioak was tepresented by Mr George
Kennan, the Coufnry by Mr G, C. Cur-
tis. MWeClnre by Messrs A, F. Joaccact
and G, Varuan, Margers by Mr S, C
Reid, Leslivs 'I:|} Mr (5. B, Lucky, and
i addition some fifteen of the Jeading
newspapers of the Umted States sent
able amd experionced correspondents,
In the st of passengers were also in-
chutled the numes of Mr . de Medenil
and Chias. Van Romondte. atizens of
Martinique, who had suffered severe
herenvement and fnnncial loss m the
destruction of St Pierre and who kindly
furnished many eager inguirers with de.
tails concerning their native isle.

ON BOARD THE DIXIE

The expedition sent ot the fhair was
unigue in several ways,  Itis greatly
to the eredit of the Army and Navy that
the vessel coulid be coaled, Joaded with
1,265 tons of relicf stores, and =mt rap-
idly pliding toward the stricken islands
in the West Ludies in the space of about
four days. As an illustration of the
spirit of sympathy and love for all man-
kind fostered hy our great Republic, the
relicf ux}-heditiuu sent on the e and
all pertmining to it cun be looked on
with pardonable pride,

The voyage of the white cruiser on
her miission of mercy was memorable
alsn for the unprecedénted assemblage
on her decks of travelers and explorers
who had visited and were familiar not
onlv with the well-benten highwavs of
the world, but many of her most remote
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and difficnit bywayvs. Bach afternoon
inforinal lectores were given by sotne
one {rom among the prssengers for the
benefit of the sailors, who gathered about
with eager fuces to learn from Hill of
the beputies nmi mvsteries of the West
Iilies, to travel with Keunan over the
trackless snow and witness the mar-
velous auroras of Siberia, or explore
with  Borchgrevink the desolate wilds
of the Antoretic continenmt, Walking
frowm group to group on the deck, as the
good ship glided southword, especially
duriug the moonlit evenigrs, one could
catcl fragments of well-told narratives
of Tile in the most remote corners of such
countries as Rossan, Indws, and Corea ;
or of the Philippine and Cuban cam-
paigras atd the entry of Americans into
the Forbidden City. Some of our num-
her had but recently been in Africa, and
tald of experiences on the finng-line of
each of the contendmg armiss i the
Boer war. Others spoke of wild life in
Alpska, Indian campaipgns in Arizona,
st ie= artistic or sclentific in Agstralia,
New Zepland, Hawail, Samoa, and otlier
places some bearng names made familiar
by recent writers in history and others so
retote and wild that the general pihlic
knows not ol their existence. 1 can
truthiully say to the generons members
of the Nationnl Geographic Soctety,
that their representatives on the Divre
found Lthemselves in o coogenial atmos-
phere, and amid surroundings most
stimulating tio them as reprﬁeutntiv
of u preat society, whose prand aim is
to lead the inhahitants of the world to
know the marvelous wonders of their
dwelling-plnce.

(O the morming of Moy 19 we pussed
low-lving Sombraro, a fragment of a flat,
calcgreous platform, and a little later
sighted the island of Saba, the most
northern of the \'nicuuie'tunhhﬂ,
The latter islond is the sommit portion
of 4 voleanic mountain, built principally
abonta central crater, hutjuém i Frotm
distant view, at least two lower ernters
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are «till distingmshable. Later, we
pursset] insdecession St Bustis, 5t Chris
topher, €tc., md ns the curtain of the
tropical ight dropped over the wonder-
fallv Lloe bea and cloud-cappwed slands
were to the westward of Lsundeloupe.
1 mav remark bere that all the slonds
of the voleanmic Coribbees which we
aaw, mclnding Martidgue, St Lucla,
and St Vincent, on which we landed
and mode more or less extended exam-
inations, reveal in their topegraphy the
reanlits of long etosion by heavy rains
angd swift, high-grade streams. The
hold constroctional fomms of the original
voleanie piles cin frequently be distin-
guished—the mude blocks, as it were,
from which the apencies of erasinn have
soulptured vaned and bold but grocefu]
forms., Stream erosion 18 the lending
story recorided in the surface contours:
Deep, narrow, steopesided vallevs radi-
ste-in all directions from the domimant
peaks, and between them are blado-like
serrate ridges. At finst the topography
his an unfamiliar appenrance, owing to
the tmiversal mantie of loxariant, cm-
erald-green vegetation, but the eve soon
penitrates the mask anid sees the cliffs,
jarged crests, und monumental forms of
the rocks beneath. The tlands visited
are composed mostly of ejected (rog-
ments, or toffs, interbedded occasionally
with sheets of compact lava.  The many
and abrupt variations in the resistatice
of the rocks—resistance not only to the
mechanical corrnsion of streans, but the
chemical action of warm water charged
with the products of vegetnhle decay—
find exprossion in the minor serrations
of the thonsatds of sharp-crested rdges
radinting from the higher peaks in
all directions, and In the cliffs facing
thesen. Each hendland s truncated,
aned i many instances the progress of
the ocean's waves in eating away the
land is recorded by ontstanding rocks
amil stemingly innccessible foam-girted
crags: An example of such a nfono-
ment recording the former extent of the
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liigd is [urnished by the historie DMa-
mond Roek, oftf the south const of Mar-
LEme e

The lLeser Antilles Iie h a well-
aligned chain or necklace, as our Hill
has poetically termed it—unfortunately
a broken necklace, when considered
Ienlly¥—which  exténds athwart the
flow of the never-ceasing trade winds,
The eastern shores of the land are
dashed aganms) by Ureless waoves., O
that side the emerald of the enaomeled
Innuds:is divided from the glowing sap-
plure of the sea by p fretted bpnd of
silvery surf., On the western side of
the islands the waters are usually still
or broken by white-crested waves that
travel away from the shore,. The rise
nnd fall of the tide is small; averagin
or the headlands perhaps two feet, mﬁ
for tlhis reason the work of cutting a
shore ferrace s retarded,  The work of
the waves in modilying the coast line §s
most consplonous on the side facing the
trade wimnds, and on the castern shore
most instractive l::mmtpluﬁ- of towering
sen cliffs, stretches of wave - smoathed
beaches, and piles of wind-driven samd
hidden beneath verdure attract the eve.
On account, principally, of the heavy
surf on the eastern side of the slands,
the best harbors and the most important
towns are on the Caribbean shore.

While the stars were vet scintillating
w1 the sky on the morning of May a1
we passed southward a few miles off-
shore, where S5t Pierre lay burned be-
neath it= pall of gy dust.  As we
learned later, m terrific explosion of
Mont Pelde bad occurred the day pre-
viots, amnd 4 second hlast of dust-
charged steam had swept over the dead
city. Vast vapor banks shrouded alike
the terrible voleano and the silent vie-
tims at its base. A few smoldering
fires were visible where the once hean-
tiful city lind been, but her lighthonse
was in ruine, The sseming signals
were the sullen glow of her last smol-
dering embers.
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IX THE RUINS OF 5T I'fERRE

The day was yet yvoung when the
fevie paused in her mapid flight and
dro an anchor in the spacions har-
hor of Fort de Fronce, rendy to send
her rolief store to the sufferers on shore,
Salutes were fired, official calls made by
the commanders of the several warships
at unchor in the huarbor, and i an hoor
vour commission wos on the 1. 5. dis-
patch boat Ffemar, traveling rapidiy
northward along the beantiful western
shore of Martitngque towand 5t Pierre.

But slight evidence of the consitder-
able showers of dust amd lapiih that
had follen on the island duoring the pre-
vions day was visithle, Hendland after
headland was passed, each the trancated
emid of a sharp-crested ridge leading up
to the vapor- :lLt:hmudj summit of
Mont Carbet. At the mouths of the
narrow, high-grade valleys red-roofed
houses, villages with tapering church
spires; and thrifty plantations were em-
bowered in palms and other trees which
grow densely at] fail to revedl their
mlentity of a distunce.

O neanng the now wrﬂﬂk kriown
village of Carbet n distionet grav tone
to the previously umversal green of the
hills told that we were nearing the
sotrree from which came the showers of
dlust that had fallen on the :8land. Soon
the withered and vellow crowns of palms
reveidled the tooch of the hot breath of
AMont Pelée, Bevond a desalate ridge,
steum in Jarge volumes was ralling up-
win] i feecy wreaths, and bevond conlid
be seen the gray, hlasted western <lope
of the dreaded voléano. Roumding a
promontory, the desolate, silent shore
wis in sight, where St Pierre but o few
davs bhefore was embowerad in beauty:
bt the eve must needs be strained or
field plusses need in order to distinguish
the ootiines of groy ruins ogoinst the
nentral  background  of barren eliffs
where oftce grew the fairest gardens of
the West Indies,
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The FPefomac steamed into the road-
stenid in front of St Pierre and wis made
fast to o boov., Boats were lowered and
quickly fAlled with men eager to study
i varions wavs the evidences of dis-
aster. The gullant commander of the
FPiodomac, Licutenant McCormick, every
inch a sailor of the new school, gave
command that all who went ashore
should retorn o the boatswhen a hlast
from the tng's whistle shonld summen
them, and that no one shonld bring off
objects of value from the ruined city,
I tuke pleasure in recording that the
second of these commands was obeved
2% thoroughly as the first, and, as sub-
SEqUETE exXperience damnn-nmmd the
fArst command was obeyed with aluerity,
Oar wisit to St Plerre wns repeated and
our exploratiom of the fums extencled
the stibsequent day, but it is not neces-
sary it present to be precise as to dites,

While rowing from the v to the
stope quays dlowg the watet froft of the
dend city, we passed the indefnite spars
and some of the vessels that went down
oft the terribile morning of May 2. No
attempt hiad then been made to raise the
suntken ships, sonre gighteen in numnber,
The tuitret]l city loy beflore us—silent,
desolnte, pmd grov with voleanic dust.
Not a person was in sight, and nbt a
Hving thing was=eéen during onrclaniber
over ridned walls and through decply
débris-filled streets except the members
af guUr own company,

It 1% unnecessary at this time to at-
tempt to describe i detnil the scenes
that met our view as we: passed o si-
lenee over the dust s rnh{l;iﬁh leneuth
which thausands of homon beings lay
buried, as this has already been well
told in the daily press, We glanced
aside on passing the prim remmants of
what on the fair moming of May &
were living men and wometn. Weconld
not aid in the work of cremation, sud-
denly abandoned the day preceding our
visit, by the second great ernption of
Muont Pelée, and avoided, so far as pos
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sible, the grmesome sight stall Iingering.
On passing to the higher portion of the
city, however, where the French sol-
diers had not as vet performed their san-
itary work, the piles of desd conld not
be avotided,

The best general impression of the
present condition of St Prerre can per-
hnps be pbtained from the hill at the
sonth end of the cty, Ermed Morne
d'Orange, where formerly stood a colos-
sal statne of the Blessed Virgin, Near
the vacant pedestal of the stutue s the
wreck of o ginnt cotton tree. its broouwd
buttressing roots still anchored i the
rocks on the verge of the hill, and s
blasted branches lifted like sppealing
arms, heuvenwand,  From beneath the
devp shode of that wide-spreading tree
eves no donbt glanced over the peacefnl
city, with its red-tiled roofs and many
tossing palms, on the morning of the
sth of May, followed the green slope
of Mont Pelée to bevond the febds of
arrowroot and cane, npward to the dense
tropical forest oo the summit portion of
the awakening voleano, 1o where its hot
breath condensed and mingled with the
vapirs bronght by the steadily flowing
trocde winds,  The person who last saw
that foar picture—of blue sen, nnimoted
city, verdure-covered slopes, and the
viast clond-filled sky—on the morming
of my wisit, lny with many others—
shnveled corp partially hurigd he-
neith the seemingly universial sheet of
gray voleamic dust,  The beautiful pie-
ture lhad been blotted out, all except
the smiling sena and the rugwed monn-
tin. At my fest lay the dead city,
silent and giny.  Not u green thing wos
in sight. Not o tree wos standing, ex-
cept on the far-away mountain ridge
leading down to the parbially destroved
village of Prechenr, and even those were
scorched amd withered. Tt i diffionlt
to convey in words the appearaices of
i absolutely plantles [andscape. Dt
in that triangular space, some 20 square
miles 10 area, on the western slope of
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Mont Pelee, there was not a thing left
alive, and wot a tree left standing after
the voleamic bilnst swept overit. Fire
tollowed the hwmicane of hot vapor,
and the rain of rock dust buaried what
the fire left nnconsumed. Never before
in the history of man has such complete
destruction besn wrought on an area of
equal sixe. '

Gazing down into the silent streets
from the hHghts of Morte d'Orange,
I conld truce their course and see the
irregular plain on which the city had
beed built, but ne conspicious objects
were in sight. Ewven the cathedral

wis indistinguishable in the umiversal

e Farther northword, where St
Pierre extended bevonid the ol heights
on the landward side, where formeriy
rose the roval palms of the hotanicag
gurdens, the depth of the deposit of
gray dust was such thal streets were
oblitersted amnd honses buried out’ of
sight. The resson for the desper cov-
erinig of the northern than the soutlhicrn
part of the city is that the former was
at the margin of 4 sloping platean-like
surface, leading townrd Mont Pelée,
down which the dust was swept and
piled upon the houses ; while farther
south shelterig heights intervened and
the area from which dust could be swept
was muoch less extensive,

I fecl, however, that yvou are already,
from yvour reading, almost as familiar
with the desolate pictore which St
Pierre and its surroundings present, hut
may wish to ask tfit is troe that s the
destruchon was done in the space of o
few minntes, and how this exeeptional
event in the history of voleinoes came
about., The evidence of evewitnesses
who were near the border of the devas-
tated aren of on the ships in the road-
stead facing St Pierre 1s conclusive that
the o000 people, as the estimate is,
who perished with the city died within
the of perhaps three minutes.
Intlecd; it seems safe to say that prob-
ably the most of thom met their death
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it less than one minute after the hlasy
from Mont Pelée swept over the town,
As to the precise noture of that hlust,
the members of vour comtniission, I he-
licve, differ in opition.

It has been stated in the newspapers
that the inhabitamts of St Pierre were
asphyxiated by noxions gases ar killed
by a gas explosion. My own ohserva-
tions and the hest interpretation | can
pince upon the testimony of surviving
witnesses favors the opinion that the
general cnusé of death wax n blust of
steam charged with hot dost. Guses,
probably i part mfammable, were no

doubt present, as the odor of sulphurons:

ncid was perceptible at the thne of my
visit; but the part that such gases
playved was seemmngly sedondarv. In
order to be able 1o mdge of the condi-
tiors where everyvihing was destroved,
it is mecessary tio learn what took place
on: the outskirts of the storm, The
peaple on the borders of the devastated
areis who escaped wuere 1n some instances
injured, and the injuries were inflicted
by hot dust, which on touching theskin
adhered and hurmned. These burus re-
semble sealds, and destroved only the
epidermis.  In several such instunices
the hair on the bumed portions was not
destroved, and where the bodies of the
sufferers were protected by even light
elothing they were uninjured,

Had the dost which struck the in-
jured people beensomewhat hotter their
clothing would have becn igmited, and
if they had inhaled the hot duast demsth
world have heen almost instantaneons:
The condition of the dead in 5t Plerre
fuviors the conclision that this deduction
shows what there took place. While
the inhalation of steam charged with
burning hot dust may seemingly be ac-
cepted as the principnl cavse of death
in the stricken city, it must be admitted
that mapy persons were no doubt killed
by falling walls, by nervous shock, ete.

The blasts which swept 5t Plerre oo
the moming of May 8, and againon Moy
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20, passed through the city with hurn-
cane force. Tlue i demonstrated by
the maonner in which pgreat trees were
uprooted, strong masonry walls thrown
down, the light-bouse overturned, ete.
The direction i which all these objects
were swepl was a little west of south,
or directly away from Mot Pelde,
The most conspicuons evidence of the
strength of the Dblast which wronght
the mechatical destruction is furnished
by o stotue of the Blessed Virgin, re-
ferred to above. That statue, com-
posed, T understand, of iron, and nieas-
uring over 171 feet in height and nearly
10 feet in circumference at the shoulders,
and welghing severn]l tonk, was swepl
trom its pedestal and carred sonthwiard
nbout 45 fect. All the evidence col-
lected tn 1his connection cannot here be
presented, hat it milicates that the hlast
which wrought the havoe referred to
passed over the aty with full hurricane
force.

EXFPLORATIONS IN ST VIKCENT

Space will not perimit me todetain the
render longer with this preliminary ac-
count of the travels of the commission
of the National Geographic Society,
O leaving 5t Pierre at the ¢lose of our
second day's visit, we returned to Fort
de Frande, amd the following day the
fiixie sailed for 5t Viecent., Professor
Hill remained at Martinique, while
Commander Borchgrevink and I went
southwand to study the emmption of La
Soufricne.

On St Vincent the loss of 1ife frowm the
second volennic explosions was far less
than on Martinigue.  As lins been re-
ported by the Governor of the island, the
number killed was about 1,600, Many
mare were injured, however, than during
the eruptions of Mont Pelée.  The ve-
gion about La Soufrtitre was less densely
populated than thée northern shores of
Martinique ; there was no ity compar-
able to St Pierre in proximity to the
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valeann; hut what is significant is that
the people of 5t Viuwent heeded the
warnings givet by their troubled mpun-
toin and teEny Bves were saved which
otherwise nn doubt would have been
lost.

The destruction on St Vincent was
due to dust, lapilli, and stones, which
fell on the land while vet hot: but o
hurricane hlast of stenm chorged with
burning dust did not sweep down from
La Soufritre as it did from Mont Pelée.
The area on which the dust and stones
fell while vet sufficiently hot to destroy
the vegetation was abont twice s grent
s on Martinigue, and extends ina belt
some six miles wide acress the northermn
end of the wlond, leaving, however, a
pnarrow strip of verdure on the extreme
northeast coust, a5 s shown on an se-
COMPINY G Wi,

The {livie reactied Georgetown, the
capitn]l of St Vinetnt, on the morning
of May 23, and Iater the same day,
throtigh the conrtesy of Mr FOW. Grif-
fith; who Wad immediate charge of the
distribution of the relicf stores for the
colonial goveroment, I was enabled to
make a trip on the steamer Wear north-
ward along the west shore of the island
by the ﬂmrustul:u-ri recion about Lo Sou-
friere. A similar and more successinl
trip on the same boat was maide the fol-
lowing day, durnnig which o londing was
cffected at the mouth of Wallibu River
and the country abont Richmond House
carefnlly exammed.

While procesding northward on the
Heur, enlls wéne made at the villnges on
the shore, where people driven from the
devastated  district had taken refupe,
and an opportunity was afforded of see-
ing the stores brought from the United
Statec notually placed in the hamds of
those to whom they had been sent, A
sumilar gratifving sight wis apgain seen
a few days later at G own, o Lthe
east coast of 5t Vincent.

Om lamding at the mouth of Wallibu
River we saw before us o scene fully as
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desolate ns at St PMerre.  Near the shore,
wherte a village of soine 400 or 500 people
stood on the morting of the 7thof May,
we walked over the harren, wind-mip-
pled, and rifl-cut surface of a fresh de-
posit of volcanic dust and stones some
50 of bo feet deep, This village, as m
the case of the notthern portion of St
Plerre, was situated at the margin of a
broad sloping uplind, from which the
déliris was swept and piled deeply on
the fiat lund toleewnrd,  After tnspeot-
ing Richmeond House, a strungly built
stigeture of stone, the partinl roin of
which resulting from a hurricane a few
vears since hud beens completed by the
recent eruption, | presséd on, in com-
pany with Iir Hovey and Mr T. M,
McDotinld —the Jatter the owner of
neighboring estates und one of them
now buried heneath the desolate cover-
ing of stones—to the bluff overlooking
Wallibn River, and lud an pnobsteucied
view of the dieeply filled valley of that
stream and of the slopesof La Soufridre,
even toits still steaming summit. Never
have I gnsed on a stranger or more in-
stroctive seene. We hnd catght Nature
at work at one of her most marvelons
tusk=.  Omn the slopes about us still

=stood the dennded trunks of polms, their

sides facing the volcano stripped of their
bark sl scorched, showing that  the
wind during the storm of hot dost and
stones hd blown from the direction of
the voleano, but not with the extreme
violence so muamifest at 5t Pierre.  The
hills pbout us were covered to the depth
of three to foor feet with dust and
stones, thew cold, and compacted so that
we canld walk over the surface of the
layer without difficulty. One of the
many interesting fettures to claim at-
tention was thl: wonderinl moanper in
whiclh the laover of fresh débris had been
ent by the rills ofisinating on it from
the recent heavy rmins: A most beauti-
ful system of dendritic drainage was
there in active developiment.  The nills
and brooks had in mady instinces cot
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channels through the (resh laver and
exposed  the cultivated soil  Dbeneath,
The steeprsided trenches, with well-
marked  terthces, to which muony tribu-
tary rill channels converged, were, 1n
minibture, canvonrs like those of the
Coloradoe region.  Some of these -
structive details moyv be reqognized in
the sccompanying photographs.

Among the larger featnres of the re.
cett changes thnt especially attructed
attention was the manner in which the
stecprsided valley of Walliby River, per-
haps aquarter of amile broad, had been
deeply filled with fresh, hot débris, aid
the wayv the displaced stream was en-
deavonng to regain its vight of way.
The valley hiad heen filled, as stinated
by Mr Moldonald, to a depth of 50 or 6o
feet with freshly fnflendébns. Through
this mnaterial, surfonce: water wns work
g its way, and, meeting the still hot
stofies and dirt, was being changed to
steant, which, escaping from thousands
of vents, formed white columns that
rose At times hundreds of feet nto the
air,  This wonderful display of steam
jets and peyser-like eruptions, varied in
granlear with the amount of surfnce
wnater presenit.  Purog the intervals
between the vecasionnl heavy dowri-
pour of rain, the energy of the escap-
iy steam would decreuse, and a porson
cottld walk in sifety over a mmisture
crater, from which steam bad previously
besen seen to tush out as from the escape
valve of a steamship, but with ten or a
hundred times its volume, During a
leavy shower, however, as h..'lF[H:H-I:'-d at
the olose of my second #xoursion to the
Wallibt region, the volume of steain be.
cume S0 grent that the entire landscape
was obscured, mmd the ppward rothng
clownds wscended] for thousands of feet.
O such ocerstons the mar of the cicap-
ing steam conld be heard a mile or more,
The steam jets, at times, bl such energy
that black columns; comsisting of wlat
may be termed mod, were shot upward
like geveers, to o height of fully a hun-
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dred feet, and would play for several
minntes:  These mniature  crpptions
have been referred s, in several news-
paper aceounts of the strange scetes on
St Vincent, ns volenme eruptions from
newly formed craters 1 bt this s a mis-
tukie, s they were clearly due to the sur-
face waters working their way through
thick bed=s of hot dos=t and stones, A
sinitlar phenomenon wos witnessed by
me near St Pierre, and was seen again
near CGeorgetown, and in ench ustance
the cause was the same.

Wallibn River, ax | have stated, was
displiced from its former bed' by the
vast gquantity of deébris precipitated into
its chumnel or washed from the border-
oy uplands. At the tithe of 1wy visit
the stream was behaving in a most pe-
cilinr amd  mteresting manner, Not
only wns it a stremnm of ot water from
which stewm was being given off in large
volume, but, owing to the vast quantity
of logse muotenal present, was overlonded.
The débiris checked it= flow, and fora
time wisinld hald back the water and act
as a dam, the stream bed downstream
becoming dry, and ns the pressiure of
water incrensed, the dam would give
wiy, and alarge body of steaming water,
black with material in spspension, would
rigsh down the previously dry chonmel,
anidl with a roar plunge imto the sea.
The stream moade these pulsationsat in-
tervals, on an nverage, nt] perhapstwenty
seconds, and between each swift rush of
block, seething water its chantiel waus
vacant, A smilar behavior of the
<frenm near St Pierre, and also of these
on 5t Vincent which reach the sea near
Georgetown, was observerdl,  Such ex-
amples of what may jusily be termed
overlpaded and puolsating streams are
certainly novel to students of the life
histories of rivers,

IFrom the heights above Richmond
House the entire western slope of La
Sonfriere wis m fall view doring onr
visit, and, like the corresponding side
of Mont Pelée, was withont Life, Not
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a green-sprig was visible, but ntter deso-
lation reigned.  Overall the devastated
region lay o thick sheet of grey dihris,

forming a fresh page, on which the rains.

hind evervwhere begun to write their
records in the form of rill-cut channels,
The newly added matenal, which =o re-
cently formed a puart of an ascending
column of lava in the throat of La Sou-
fricre. was bedng rapidly removed and
taking ity plice in the sedimentary de-
posits of the sea. Every downpour of
raimm witnessied the washing from the
land of tens of thousands of tons of this
fresh covering. The removal of the
newly folley muterial is going on with
such rapidity that within o few months,
Or At most g year o two, it will have
beent completelv denided from the hills
nnd mountain side, but will long remain
i the valley. Outside the devastated
ared, where the foll of dust and lapilli
was cold and in depth did not exceed an
inch ar two, it had been nlready, at the
time of my visit, washed by rain so that
the vegetation was again greey, and its
presetice on the ground beneath incos-
SPicuous, |

Chor return from the interssting ex-
cursion referred t6 above was precipi-
tons, not becanse La Soufriére showed
signs of renewed activity, as did Mot
Pelde on a similar oceasion a few dovs
hefore, hut owing to the coming of one
uf those sudden showers 50 chartcter-
istic of tropical regions. A main sqgnall
swept over us.  The wind consed the

waves to rise and break insurf on the

beach, Through the surf we went to
reach our hoats, and after some diffi-
culty regnitied the e, drenched to the
slkiin.  The clothing brought by the
INade was, as we understond, for the
herefit of all those made destittte on
acconnt of the recent voleanjc ernptions,
and soon my companions and my=elf
were arraved in the nniform of the 17, S,
Army, while our citizen's clothes wire
drying.

Ot Jeaving the site of Richmond vil.

Thae Narional Grocraruic MAGAZINE

lage the Hiear continued northward,
pa=sing as near the shore as prodence
wotld permit, ond gave her pussengens
a splendid view of the Wasted and ot-
teriv desolate monntnins, The north-
ern pirt of St Vincent 'is remnarkably
rongh aml prestases some unnspally
fme seenery,  We conld see fat up the
steep trench-like valley lesding to the
summit of La Soufricre, where palms
formerly lifted theirpltimes far abowve
the luxunant flora of the forest, and
hirds haunted the shadowy recesses
where orchids bloomed, but all wasdork
and silent, Not a sprov or o leaf me-
mained in all thestern, oppressive lind-
scipe to suggest the loveliness that had
so suddenly een hlotted out. At the
north end of the sland we passed the
Fancy estate, where some S0 persopns
were kifled on May 7, and oltained u
view of the stll green steip of Jand and
projecting cope on the extreme northenst
portion of the slamd, which, strapgely
ns it seems, escaped destruction.

On retuming to Kingatown we fotd
the work of discharging the relief stores
brought by the ¥y stll in progress,
and through the untiring courtesy of
Mr Griffith T was enabled to make an-
other tnp onthe [Fear in company with
Drs Jageur and Hovey and others, this
timie to Georgetown, on the east side of
St Vincent.

On pas=ing around the southery end
of 5t Vincent and steaming siorthward
we found the nsual heavy swells mill-
ing in from the broad Atlontie, ond as
onr course lny parallel with the waves
the Hear rolled heavily, much to the
discomfort of many of her passengers:
Armriving off CGeorgetown, the anchor
wais dropped, and a landing efected by
means of a strong boat which pat out
from theshore. The landing was novel,
and to a povice somewhnt exeiting.
Some distance out from the end of a
lomg pier was a oy, with a cable pass-
g 1n to the shore and alongside the
dock. The shore boat. manned by
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st rome Africnns whe well understood the
sttt wils with rebet sup
pligs for the hundreds of efugees in
Cieorgetown, on the top of which ns
many men as wished topk p
oat was rowed to the buoy, where, aftet
many unsucces={ul attempts, the cable
leading shorewnn] was grasped by strong
lmnds,  The waves were there ralling
heashaly, surgmg throngh the timbers ol
the pier, and breaking with o heavy rons
om the gTavelly Ineach By means of e
cible the boat, with her fretght of Amter-
cnn eodfish . American bocon, and BHying
examples of the e from. the same
land, was drawn alongside the per and

- T EAT L
|1 _I_-_il

held there. nlthoungh surgine up and
down wilth each Incoming wave From

the pier projected a rode dermick

of Dowrds, nt the end of which

macde
iWis 0

lenl Town of the West [tdies

pilley. ol over the pulley passed o rope’
trotn which was suspeéniled a rectangular
box about Lllru: feet '1I.|ll.'l.r“ The der
ick and cage had been made hirmedly
for the purpose of embarking some of
the _.-III-_- iuted dortne the [ote dis
aster, ardl 1.-.'.|_=-'|1j: no means an attraotive
viehiole i which to e litted from a oras

boaat. The mscent wos mode safely
HoweveT, bt the nocertamties attend
g it awakeried the Eeengst sympatln
tor the sufferers who descended biv the

same menns an hiour Lter,

From the l_.'-'.ln:lljjtllltt.-'.-i.-ll He r‘-'|li.|..l|. CIRRA I
Torty of the convalescent patients: who
were burmed on, May 7, were thken (o
the end of the paer, lavered dmto  the
dancing boat, and conveyed to the W
where they were taken on board Iy
siroeng, walliny hobds a5 gently as the
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circumstances would permit and placed
on mattresses on the deck.,  All of the
wounded were suffering from burns on
the hands, feet, face, and neck. inflictesd
by hot dust. OF the injured on St Vin-
cent, nnmbering, 1 believe, nbout three
hundred, all suffered from borns of the
natitre jast referred to, excepting a few
who wore struck by Ealling stones,

THE DISASTER AT GHORGETOWN

At Georgetown the fnet that a ternible
disaster had recently occnrred was pm-
pressed on my mind even more forcibly
that during my visit to St Pierre. The
beautiful city on Martinigue was so coms-
pletely devastated that comparatively
little remained to proclim the tale.  Buat
for the presence of the bodies of the
dead, the ruins might, seemingly, be a
centorv ald. At Georgetawn, iowever,
although the town was hat partindly
rivimed, and o loss of Hfeocourred within
it immediate borders: the dust and
stones piled hagh in the strects, the shat-
tered windows amd rools;, the blasted
palms to which the yellow leaves still
adhered, the absolutely burren field, ad-
jacent, and the still steaming tivers of
md, flowing from the shrouded slopes
of L.a Soufriere, all appealed most fored-
hiv to the imagination, and ossisted in
enabling one to picture in fancy what
hatl occurred. The people who had
been expositd to the great peril sull
thronged the streets. In the ontskirts
of the town, refugees were crowded in
honses lnm't:{ nate for their shelter.
About the I:Iﬂ-nr of the storehonses
groups of eager nFjﬂHmUEj WeTe Teceiv:
g government aid, but no acute suaf-
fering was visible, except i the church
which had been converted mto a Hos.
pitnl.  Mupst pathetic was the sight of
the scores of mjured persons, all of
them, T believe, neproes, although their
wounds had been well cared fr.u‘ iy the
phvsicians early on the scene.

Leaving the hall-mined town, with
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its few remaining trees, which formed a
narrow strip of verdure between the sen
atirl the desolited arrowroot field leading
f1ip to the base of the volcans, T horrisd
inlaml, in company with Dr Hovey and
Lwo negm lads, whocarried our camerns,
tir vikit Dy River and get a view of a
tipicil exarnple of the tegion on which
the descent of dust and stones had been
heavy. This same region was binried
l_m'tn-:lth voleamic débris in 1512, during
the preceding eruption of La Soufriere,
and, as I have been mformed, the ma-
terin! which fell at that timesof the
samte general charmeter as that eeently
showered on the =lund. Dry River, ns
I understand, derives its name from the
fact that its chamnel was in part aban-
doned, owing to the guantity of déhris
accnmulnted in it during the eruption
referred to,  To that Alling another con-
tributionn has just been made.  Like
Wallibu River, described above, the
streams pear Georgetown were working
their wov through deep deposit=of hot
débris and sending up vast volnmes of
steam, Our tramp ook s across pre-
viously cultivated felds, now buarned
some two feel deep Deneath stones and
duost, and aeross small streams of warm
water, which were vidnly endeavoring
to i their channels of the recently
added minterial. The wiow toward the
woleano and northwand along the opast,
where several fine plintations or estates
hnd heen ruined, although depressing in
the extreme on account of the devasta-
tion that had been wrought, was Hhighly
instructive as an example of voleanic
petion. It was io this region that the
grentest loss of life on St Vineent oe-
corred during the recent disaster. In
one house which we visited 21 persons
perished—all who songht its shelter,
The wood-work of the house wns niot
burned, und o other evidence temained
of the death-dealing agency except the
layer of dust on the floor, which was
extremely five and had a depth of about
four inches, The windows of the house,
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which faced eastword, were badlyv shat

teted, the glass betng broken by stones
which passed through them from the
outside, and their fromes were idented
m such a manner as to show that the
falling stones strock wnth considernble
foree.  This interesting  observotion,
taken in cotmection with otlier fucts,
shows that the stopes shot upward by
L Sonfriére rese throngh the laver of
the atmosphere affected by the'w cut ward
hlowing trade winds, nmd on reaching
the higher region of the atmosphere.
where the witul is known to be blowing
from west to east, were carried well to
the eastwird of (Geoargetown, biit on
falling were again swept westward by
the trade wind, necented, 1t is to be pre-
suméd, by an mdraft toward the érapt-
ity volenno, aod given such o slpnt that
on stnking the windows referved to they
passed through anid entersl the rooms
within.

Un 5t Vincent the rmain of dust and
stones wias simtlar to that which fell on
"r'[nnm]qm_ butin genermnl the moterial
is coarse,  Thrmnghout the desolated
aren rough, angulur stodies, =otte 3 of
i inches - dinmeter, fell m vast quan-
tities, and at o distance excesding abont
five miles from the voleano dost | God
lapilh descended a0 abumdpntly that
éven at Kingstown, t2 miles from La
Soufrnere, the fresh laver formed was
abont three-fourths of an inch thick,
At Chptean BHellair, on the west coast,
and ogaim ot OGoorpetown, on the east
coitst, ench distant abont five inles from
the volecano, [ found the level fields
conted with o new lover of voelcanic
débris about 2 feet thick. This is a
miinimum measuie of the dépth of the
disastrous shower of stostes on the devas-
tuteel aren, and the average thickness of
the deposit is severs] bimes gs great,
This material, it must be remembered,
came down while vet hot and mony of
the stones were still glowmng when they
strock,  XNot only were the stones that
fell on 5t Vincent Inrger than those

GrograrHIc MAacazing

which destended o Moartimgue,  Duot,
what 15 also instructive; stones of two
classes are conspicnous an the desolated
ficlds. The greater part of the deébrs
consists. of groy scoriaceons andestte,
and came from the columns of fresh huvn
that rose it the condnitof Lo Sonfriere.
This muteriol was sufficiently cooled to
beoome solldl before it was blown into
the air, and to a great exientl was ne-
dneed 1o dnst by the sidden expansion
al the stenm it contained, Th oddition
to the fragments of fresh lava, the helds
are streswn with angular masses of older
nd much more cotpact . rock, which
was torn from the walls of the condint
af the voleano by the uprissh of molten
mntérind and stearm gl Lhmﬂ higrh mio
the air. These fragments of old rock

Sketch Map Prepared by Israel L. Rus-
sell Showing fones of Devastation
i 5t Vincent

The lack nrei is the ¢ H ol grestes. loss
of e 5 the black anil dark areas dre the we
of totul detroction,  In the Tight ares the vege-
tation was not injured except by Jazght shower
of voleatic dust
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are mpch more dense than the nccom
pansing fragments of fresh lova and re-
taiged their heat longer. Those thint
fell on the desolated area were still red
hot when they struck the ground aned
capable of causing the fpnition of houses,
ete.  \Where the Lot stones accumulated
ahout tree-trunks the wood in many in-
stances wias comipletely changéd to chir-
col.  This material at the tme of my
visit to Creorgetown was being gutherned
by the mlmbitants in considernbie quan
tities and vsed for fuel.

This brief account of the mnterinl
which fell on 5t Vincent will, T think,
stiow the main canse of the loss of life
atil the destruction of hounses, vepeta-
tiom, ete., on that island. The major
ity of the people Lkilled, as om Mar-
tinique, in the opimion of physicions ad
others early on the scene, lost their

lives froth the inhalation of hot dust and
being scalded by steam chorged with
burning dust.  On the outer margin of
the regrion of destruction the steam clond
scems o have condensed to scaldimg
water, which was thick with duost s
tormed a hot mud that adbered to ever
thing i touched, Cosualties also Te
sulted from the rain of flling stones,
amdd, ms  has been frequently stated,
nghtmng from the voleanic cloud was
intense and frequent and is supposed to
have caused many deaths

After returning on the Hrarto Kings-
town, where the Jiviestll Iny at anchor,
visits were made to intercsting places on
shore, including the beantiful and well-
kept botanical gardens in care of Mr
Henry Powel. Early on the morning
of Moy 29 the [¥iie started fur Port
Castres, St Lucin, srmving there about
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noon the same day, and the {ollowing
day returned to Fort de Primee. Un
May 31 the good ship saled for home,
bearing, of vour commission, Professor
Hill and mrsr:lf Commander Borchgre-
vink having previously started north-
ward o1 a passenger steamer,

The morning we bode good-bye to
Cotisti] Avnse, at Fortde France, dawned
whusually fair,  There was not a clond
in the skyv except the vast columns of
steam rising from the still pctive crater
of Mont Pelée, which rose, as deter-
mined by angulation by Lieutenant
Bernudon, to a height of 15,000 feel
O passing the site of 5t Picrre we had o

VOLCANIC ROCKS OF
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last bul distant view of the dead cliy. At
the etd of a pleasant homeward vovage
the flivie once more dropped her anchor
in the harbor of New Yoark ou June 6.

This hasty letteér T trost will serve to
show the miembers of the Nationul Geo-
graphic Society, at least in n general
wny. thenutore of the observations their
agents were able to make ; but [ trust
it will in time be followed by a critical
discussion of the very characteristic ex-
plosive voloanic eruptions which deso-
Intedl such large portions of the othetr-
wise charming #lands we visited.

Usavuesity o MuwwmicaN,
June M, oo,

MARTINIQUE AND

ST VINCENT

Corrreren By RorerT T. Hrirwn

DEsCRIBED BY

the T7. 5. Weather Boaréan sent to
the Geologicnl Survey for exams-
ination. a bit of volcanic dust eollected
Mav 8, 1goz, nhoard the steamship Coja,
i85 miles southeast of Barbados, To
this was added later some of the val-
canie ssnd which fell on Barbodos, and
the sotiree of the materal, whether from
ln Sonufriere, on St Vincent, or Mont
Pelée, on Martinique, both of which were
in eruption about the same time, wis
a matter of much interest. Therefore
when I received from Professor Hill for
study the material which he collected at
Martinigque during lis lﬁ‘-’Ei—th.mtlUm for
the National I:-Eﬂﬂ'rnp'hm Soctety, 1 an.
ticipated much pleasure in 'aea:n:l'lmg for
the source of the dust,
Frn&—,ﬁnr Hill's collection embroces
13 '-:Ftu mnetis ; 3o came from Martinigue
and 3 from St Vincent, OF the Marti:

SUUH after the disaster of St Plerre

AND IsmrarnL C. Russzrn

J. 8. DiLeer

niipe specimens, 18 resulted from erup-
tions lotg antedating the present vol-
eanic activity, 6 are ejects of recent
date, and 6 are " fumarole deposis
on the sl of Maont Pelée.

The rocks of Martinique are remark-
ably zsimple, and belong to well-marked
types of andesite, with sormal variations
representing truces of earlier conditions
deep within the ecarth, The great val-
catiic helt along the axis of the two con-
tinents from Cape Horu through the
Americas to Point Barrow is composed
InTgely of this kind of voleamic rock,
which' indeed gets 1t name from the
Andes Mountains, whetre it was early
discovered.

In the prevailing rock of the collection
hypersthene is the chuaracterizing ferro-
magnesan silicdte, and it s commonly
associnted with sottte augite. In n:hm:h
allied specimens hornblende comes in
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and] merenses umtil in o few of the speo-
mens 1t ogharacterizesd the rock as horn-
Llende asudesate. The homblende 1=
alwavs of the deep brown, strongly
pleschroic variety, with roumded hlack
border. which indicates that the horn-
blende dunng the Inter portion of the
molten stage of the lava wis undergaing
resorplion, Next o magnetite hors-
hlende s among the earlisst produdts of
crystallization in the magma, os it rises
b eruptions. from deep in the carth to-
warid the earth’satrface,  Arriving nuar
of at the stirfoce, where the conditions of
pressure and temperatore have tly
changed,. homblende is no longer stable,
and 18 gradually attocked and resorbed
by the mogma, to crvstallize out upon
final solidifention as pyvroxene cither as
angite or hypersthene,  While it may
not be asserted that all the hy persthene
amdesites al the collection onece pon-
tained hornblende, it is certain that some
of them did, umd that if the molten con-
dition had continoed long enough aiter
reaching the surface all the hornhlende
would have disappenred.

Arranging  the andesites according
to their chamcterizing ferromagnesian
silicates, there are abont o doten hy-
persthene andesites, severn] of which
contain augite and a few hornblende.
There aretwo hornblende andisites car-
rving more or less hypersthene. The
hernblende audesite is associated with
hypersthene sndesites, with and with-
ont hornblende among the lavas of
earlier eruption, The product of the
lnte dsetructive outhorst s hypersthene
nndesite.

EARLIER VOLCANIC ROCKS

To Hlustrate tle produoucts of carlier
voleanic activity on Martinique previous
to tie eruption of May 5, 1go2, ex-
amples were collected of building stones
in St Pierre (Nos. 6,7, 8, 11, and 13),
huilding stones in and near Fort de
France (Nos. o, 12, ared 13), and from
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Font St Denis ( Nos. tooand 13). The
other specimens embrace houlders from
Precheur (Now 1), fmmetts-from Fo-
marole Island, mouth of Riviere Blanche
(No, 2); Carbet Peak ( Noa. 32 niud 38),
Pitons, Mount Carbet { Nos, 4 atud 20,
and St Fierre ( No. 5), and black sand of
Beach Prechenr (No. 30,

Hypersthene  Andestie, — Hpecimens
(o 1) bearing the label ' Precheur
botilders, old rock,'” are good examples
of hypersthiene apdesite.  To the naked
eve the rock looks unifornily gray, and
only on’ o Secomd closer ook one per-
ceives that it is: peppered] full of small
erystals.  Manv are black, but most are
white.

Tinder the microsonpe 11 thin sectiott
thes= crystals stand out more conspicy-
ously o gTay  grouidimnss, :IHL{ the
structure 15 microporphsritic. The
wlite crvstals are pingioclose, the doagk
cmes are mostly hypersthene, with some
angite and numerons grainsg of magne-
tite. The plagioclase In transmitted
Hrht gen v becomes clear and color-
less, and between curved nicols shows
lamellar twinning.  Some are Tull of m-
clusions arrauged more or less Clemly
in concentric shells of crystal growth,
The angles of extinetion of the plagio-
clase sugeest that it is w Innwe-sexda Felid-
spar approxihmating the compo=ition of
Inbradorite,

The hypersthene ocenrs in small 8-
sifled prisms, in which the four pre
dominating planes are pinncoids. it is
strongly pleochric yellowish to green-
ish, und has paraliel extinotion, distin
puishing it from the greenish augite,
which is not pleochroic and has a lnrge
angle of extinction.

The proundmass o whiclh all these
crystals are imbeddd 15 dark gray, and
contains n multityde of embryomie crve-
tals, chieflyv, if not wholly, of the nin-
eruls alrewdy mentioned, swinmming in o
clear glassy base.

From *"beach at Precheur ™" i% an in-
teresting specimen ( No. 31) of ** black
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satd, ' marked ' not of present erup-
tion,”* The sand hns evidently been
washed by ‘wave action, and nearly all
the hghter particles, feldspar and glassy
dimass; removed, leaving the mag-
netite and  hypersthene, A mugnet
separates the brilliant black magnetic
gruins from the more or less perfect
crystals and cleavage plates of hyper-
sthepe.  Most of the plates are of pris:
matic cleavage, but some are MACTOPIn -
coidnl and show n biscotriz.  Neitler
hornblende nor avgite were observed in
thesand,  1ts composition is remarkably
simple a8 compared with the norifersus
black sand of Oregon and California,

L addition to the above, frapments of
old hypersthene andesite were obtained
at nite other localities. ‘They will be
briefly noted, calling attention only to
pointe of difference =4 compared with
thint already deseribed. _

Among the “* building stones of Sy
Pierre, ofd rocks of the adjacent coun-
try "' (6,7, 8, and 31, there is bat little
vatiation, and that chieflv in the fine-
nessof the gronmimass.  One specimen
(8] differs from the others in containing
some augite and baving a larger than
nonnal proportion of phenocrysts, prom-
inenl ervstnls.  Another  No. 13} con-
tiains o trace of deep-brown horubilende.
The two samples ( Nos, g and 12) of
bypersthone andesite from near the bar-
racks, hvemiles north of Fort de France,
marked ' ofd reck sonth of Pitons du
Cirbet,"" sre of the normal tvpe.

In three of the specimens of hyper-
sthene awlesite conspdernble alterntion
hod token place. No. 10, frem ** Font
St Llenis; ald rock between Pltons du
Carbet and Felée," has no hypersthene,
Its place 15 ocenpied by o décp-green,
more or less fibrous, platy, pleochroic
mineral, with stronget birefringence
than ordinary chlorite.  In No. ra. from
' Font St Denis, eld rock coversd with
new ash.'' the pyroxene is partly re-
pinced by the EEJﬂfiT._il.' mineral noted
ubove and surrounding ealeite.
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A pebble (No. 3@) * from g ravine
on upper slope of platean *' 5 hyper-
sthene, with a trace of sogite and more
crystaline groumdmuss. The hyper-
sthene of the groundmuoss and some of
the larger particles have altered to a
vellowigh-green product, in the coloring
of which oxide of fron tisy have plaved
H

Horndlowde - Byporstiene Andesites. —
These differ from the normal hvper-
sthene andesites in containing n small
amount of brown hornblende. which has
o narrow bt dense bhlock bonder. There
are no groups of pyroxene and magne-
Hte t0 répresent gridns of hornblende
whaolly resorbed, nor from the ¢harneter
of the border here could such be ex-
pected.

One specimen of this type { Noi15 ) oc-
ctars *'near the barmeks, five miles notth
of Fortde France,"" and the lwrnblende
erystals in the hand specimen appear
ﬁm:'nin:nt enobgh to place it among the

arnblende andesites, but in the section
nuder the micrscope it most closely
resembles hypersthene sodesite.  An-
other (No, 51 18 from St Plerre. It
varies from the normal hyimrsthrm- bhfL-
desite not enly it contaiming o trice of
harnblende, but alse a grain of olivine,
the onlv one fotnd in Mr Hill's collpe
tion from Martinigoe, A ool speci-
men (N, 2015 old rock from Fume-
role Istond, mouth of Rividre Blanches, ™
with dark felty groondmass, like many
af the {ypical hypersthene andesites.

HHornbiends  slndesite, — The horm-
blende andesite 15 of a light gray color
and decldedly porphyritic even to the
unaided eyve, with colispicubus bladk
ery=tals chiefly of hornlilende, attaining
in 4 few cases a length of fve milli-
meters.. The white or glassy crvstals
of feldspar are less promiment, and qll
are imbedded i o Tight-grav grdand-
mass. Under the microscope hyper-
sthene and mugnetite and aleo the
Eiug'imlase are =4 to occnr as in the

ypersthene andesites, but les nbun-
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dantly, and the felds may be some-
what less calcic, e gronndmass . 13
lighter colored, flled with minute clear
crvstils and graans like feldspar, with
few that are colored] in o glassy hilze.

The only specimen of this typein the
collection is No, 36, ** Carbet Penk. from
A ruvine on upper slope of plateay,”’ al-
thotgh No. i3, from near the barracks,
five miles north of Fort de Francs,
should be mentioned here as clossly
Telated., _

Dacite ((narts Andestle).—One of
the most interesting specimens is the
dacite No. 4, *° Pitons; Mount Carbet,
material of pesk."" It s a Heht gpray,
conspicnotisly  porphyritic rock. The
light-colored phenverysts are quartz and
feldspar, the dork ones, chiefly horn-
blende, attaininge in some cases o dinme:
ter of 8 millimeters. Une apparently
hexagonal seale suggests biotite. The
itz is much fectured and did not
appear in the thin seetion, but the con-
choidal fracture and uniaxial positive
character of one of the glassy grains
leaves no doulit as to jts presence and
places the rock among the quarte ande-
s1tes:

The feldspars aré more prominent, and
the erystals broader proportionally than
inthe hypersthene andesites,  Thwinning
bands are broader and sections more
cotmmon in which these appear, and it
is possible that some orthoclage may be
present with the plagiocluse, Angite
and black-bordered deep brown hormn-
blende are amonyg the phenocrysts, The
light gray groundmass is filled with
small crystals of feldspar and hypers-
thene, with some grains of magnetite in
n clear glassy hase.

The dacite i3 much more closely re-
lated to the andesites than the dacites
associnted with similar andesites about
Crater Luke, Oregon.

From the saime locality (** Pitons Car-
bet, decomposed old matenal ') comes
specimen 2o, which is much altered. It
is frinble, earthy white, spotted reddish
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hrown with oxide of iron:  Looked at
more carefully, gmins of quartz occur
ol connect it with the drcites.

I'nider the microscope the feldspars
are found to be entirely repliced by o
clear isntropic substouce, ond the for-
romagnesion silicates nre represented by
oxide of iron. The groundmsss has
betn convertsd into an aggregate of
minnte grainsal a Hght-colored mineral
like quartzor feldspar, and stained more
or less deeply by oxide of iron.  Severn]
of the original quartz-phenocryst= oecur
in the thin section unaltered.

PRODUCTS OF THE RECENT HRUP-
TIONS FROM MONT PELEE

Hypersthenc-andesite  Pumice, — We
now come to the materinl which Mr
Hill regands as immediately connected
with the great eruption of May B, 1902,
in destroving St Pierre. It 15 the con-
solidated molten material of that out-
bhreak. Only two pomiceous fmgments
(Nos. tha and 16d) were selected from
a largenumber forexamination,  They
were collected *'near Riviere Maore.™
Ovne of them (16a) readily sinks in
witer, but the other., sounded as If
water-worn, floats Tightly, They differ
anly in degree of porosity, doe to the
difference m opuimber amnd size of the
vesicles,

The punmsice is nearly white, sprinkled
with small bluck spots, which utder the
microscope ate found to be ervstils and
fropgments of crvstals of hypersthene
nnd grains of mognetite.  With them
are ¢lear crystals of plagiodlase feldspar,
probably labradorite or byvtownite, amd
all are incloded In & verv vesicular,
dusty-looking, glassy grovmdmass. The
vesicles range 1h &12& from less than .ot
of u millimeter to several millimeters in
dinmeter, and in shape from spherical
to lingar. They miy be best seen swith
a small lens in the hand specimen, where
the fibrots drawn-ont character doe to
the expanston of the gas in the vesicles
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15 evident. Flow lines occur in the
glass about the elongated vesicles, and
its whole aspect indicates clearly that
the muaterial now glessy was once solt
and finent like paste, and while in that
moltens ¢ondition contained gases or
vapars which expoanded and formed
vesicles, whose elongation took place in
the direction of motion within the mass,

Here we have the sest of expansive
and explosive epergy, which minst have
plaved o most bnportant part in the
eruptiom, and we may brnicfly consider
it, but only from a petrogmphic stand-
potnt.  Many of the vesicles completely
dlesed must still contain in some form
more or less of the gaskeons agent that
produced  the vesicle, hut these are
almost wholly lost i the preparation of
thin sections for microscopic stody, amd
thewr ultimate determinotion must be
relegited to the chemist. There can
b o doulbit, however, that a large part
of the gaseous matter given off s steam.
The sturee of this water and other grses
contained in the molten materinl, magma,
4% it ises to the earth’s surface jn erup-
tion we will not disonss, but what hap-
pens to it in the process of crystalliza-
fion concerns the speciniens we are con-
sidering.

Crystalltzation is n process of excly-
sion; <o ithappened thatas the mogma of
Mont Pelée appronched eruption crystals
of magnetite and hypersthene develo
with a stifl larger nnmber of plagioclase,
and the absorbed gnses rejected in this
proviess became concentrated in the un-
consolidated portion.  When the press-
ure was relieved the bberated poses
expanded, producing the vesicles and
giving tise to pumice of different de-
grees of porosity.  Specimen 16@, al-
though very vesicular, is much less so
than 168, for it quickly sinks in water,
while 164 readily floats.

We can ensily imagine the ess of
expuansion toadvance beyvond the pumice
stage ¢ven vntil the bubbles burst and
the whole mass be hlown to fragments,
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viving rise to lapilli and dost, of which
tiie collection contamns a number of ex-
amples. The gases filling the vesicles
wetre the most mabile part of the mass,
and like Hubbles in woter responding
to the commuon impulse, moved {u the
saiwe greneral direction, but slowly, and
socumuilated to form the big bubbles
which produced the explosions, The
eruptions of Mont Pelée, as in vol-
canoes generally, are a series of explo-
stons due to the ruptire of grent hub-
les formed from the sccumulation of

-smaller anes like those of the pumice

just descrilwd,

Accordimg to Professors Hill and Ruas-
sell, there were no regular flows of
molten luvae from Mont Pelée during
the recent eruptions.  The no was
s0 full of absorbed gases that it was all
blown out before effusion took place.
The anly lows were the so-called ** miod
Hows,'" consisting of ejected material,
loplli, sand, and dust, so daturated
with water as to fow in landshde
fashion on slopes sufficlently steep,

The fragments of pumice deseribed
above probably represent more closely
than any other material we hove from
Mont 'Pelée the general composition of
the :ru%: ting magmy, A chemical
analysis by Mr W. F. Hillebrand is
No. 1 in the table, page 291. Having
considered the eroptimg magma, the
ejected material will be taken up; be-
gimning with that of May 8.

Sand and st from the Eruption of
May & —The British ship Noddem was
in the harbor of St Pierre at the time
of the great explosion on Mont Pelée,
about 7.45 0, m., May 8, and specimen
21 i% dust which fell on the deck of the
Kaddam ot that time,

The materinl was washed and sepa-
rated by decantation to facilitnte study,
The largest particle of the specimen hins
it diameter of abont 1.5 centimeters :
but, judging from reports, much lorger
fragments must have fallen on deck at
thut time.
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The material consists of small lapilli,
sand, and dost ranging from the diam-
eter stated down to particles invisible to
the noked eve.  Its color 18 dark gtay,
Plagiociase crystals and fragments are
abundant ; hypersthene and grains of
magrnetite somewhit lessso; ot at Teast
half of the mass is dark microlitic, more
or less felty, but not vesicular ground-
mass, often inclosing or clinging to
crystils, and appears identical with the
groundmass of the lavas of Mout Pelde
antedating the last eruption.

Thereis a small amount of clear glass,
which may r nt the molten mate-
rial in which the gas moved to accuimnn-
late for explodon, and this view is ren-
dered more probable by the octurrence
of particles of puntice sitmilar to t6a and
166 ; but it appears certain that the
preater portion of the mmterinl which
fell on the Koddam was derived from the
pulverization of solid tock about the vol-
camc vent of Mont Pelée, and only a
siiall part from the molten mogma
which was the seat of the explosion,

Sawd aud Dust from the Brwption of
May 2o —The steamship FAewos was
in the harbor of Fort de Frunce, nhout
20 miles from the place of the explosion
on the slopes of Mont Pelée, Mayv 20,
Specimens 33 and 24, which are iden-
teal, Hlustrite the chameter of the saimul
arul dust that fell at Fort de France on
that occaston, The color is I]-I.Ltl,‘. buff
gray, and the range in size of particles
np to about one millimeter.  Havmg
traveled through the nir much farther
from its source than that collected an
the Aoddase May X, it i=s much finer.

The particles are too fine for discrim-
ination with the naked eve, but under
the microscope are found to be crystals
of plagioclnse, hypersthene, and mag-
netite, mixed with a larger proportion
of gark microlitic gronmdmacs, just as
in the sund from the KAoddess of May 8,
excepting that the proportion of grovd-
mass to crystals seems larger at the
greater distapce, and this 15 to be ex-
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pected, for the brittle and lighter eroumd-
mass pulverizes and floots in the air
ntore easily than the mineral particles.
Soine parhicles of clear glass oceur, but
they nIL'l'urd not more than a trace of the
magms represented by the pumice.

A comparizon of the materinl ejected
May 8 and May 20 discovers under the
mcrodeope no certdin difference hetween
the two mogmas, but chemieal analysis,
which deals with a larger quantity than
o thin section, is more likely to recos-
nize small differepces,  For this reason
analvees were made by Uir Hillebrand,
amd dre piven m the following table
(2 and 3, p. 291). _

Cinders from the Streets of St Piore,
Martinsgue. —One of the specimens, No.
22 1n the collection, has the above label,
and represents the character of the rock
rain upon that ill-fated eity. It con.
tains prixducts of bath eruptions—May
B and May z2c—and s o mtixture of all -

sizes of fragments from oot millimeter

up to two centimetersin dismeter,  The
largest pleces, of which there are only
a few i a quart of materinl, are ooni-
[imﬂl of smaller frapments cemented
v & dark substance which IDr Hille-
bramd has tested and found organic.

In composition 'this specimen is fke
21 and' 3%, E"_."'EI:E'{F-U'IIE thot it iz some-
what courser, aiid donlains organic mat-
ter ndded after the eraption.  One sinall
frngment of hornblende was found ond
most likely came from one of the older
lavaes, for pone wis olserved in the
pumice,

In the min of voleunic efecta at St
Fierre: the finee and Iight were carriwd
down with the larger frogments, bot it
is evident that much of the finer und
lighter material wonld be shot upward
by the explosions to great heiglits above
the large, heavy frngments to be sjirend
far and wide by upper currents, Be-
vouid the Island of Martinique the<nol-
canic sand and dust from Mont Pelée
are not represented in Mr Hill's collec-
tion,
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i, Pumdce from Maont Pelde, eruption of Mav 8, Nosilulle chioride hister. Amalent
W.H. Hillebrandl e o ar sulp L

2 Sand, etk of Reddfam, etuption of May 8. Analvat, W, P, Hillebraid.
3. Baml, deck of Avlomar, eraption of Mav-2o, Analvst, W. F. Hillebrund,

o K iserad

4. Putttice from La Soutmidee, eruption of Muy 7. Analyst, Seorge Steiger.

i. Saud, Barbpdos,  Analyst, D Polland. ; ' E
D, wieamphip Coow,.  Iosoluble in H4),  Analyst, George Sieiper.

7. Dust, stentmahip Cote.  Solobje i Hlli Analysi, Gentge Slefeer

Crufer Lake, Oregon
8. Hypersihese angite andesite.  Analyst, H. N Stoken

apecimens were olitained from Bar- " Famarale Deponity,”’ Mont Pelée.—
bados and a vessel far to the southeast-  The collection includes six samples of
ward, but the character of the material, materinl (Nos. 25 to 30, inclusiye),
a4 well as its movement, noted by ob- marked ' Fumarole deposits.” They
servers, mdicate that it came mainly, if are all essentially the same ond may
not wholly, from St Vincent, and will be treated together. In color they
be deséribed later. ranpe from dirty white to buff and red-
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dish brown.  Uinder the microscope 1t s
=21 10 be made up vVery lurgely of clear
transparent particles, with others of
light cloud appearance,  They are ahout
equally numerons.  The clear ates gen-
érally show the lamellar twinming of
labradorite, and Jook Tike those of the
volcatie dust. The clonded material
when crushed is foand to be an aggere:-
gnte of glass particles.  Tracesof hyper-
sthene nmd ntigite and magnetite secur,
hut generally they appear to hove been
removed by the action of ucid gases in
the fumarole. Soluble salts mpy be
present, but could not be determined
microscopically.  Mr Steiger tested] ong
of the specimens (No. 23), but’ was
unahle to prove the presence of native
silphur.  The material thronghout ap-
peiars to be volcanic—sam] and not de-
comiposed rock wor to any great extent
déeposits from the escaping goases.

Fragments from the Late Erupiton on
N Vieent.—Nr Hill did not visit 5t
Vinecent, but submitted a collection of
three small specimens, Nos. 17, 18,
and 1q, of very vesicular lava from 58
Vincent presented him by Lientenamt
Pennv, of the fvxie, 'The exact loca-
tion and date of eruption ave not given,
but it 1% presumesd that they are pro-
ducts of the last eruption.

Specimmen 17 18 hight-gray puinioe,
peppered with dark grains, but readily
flosts on water.  Under the microscope
it is seen to be mde npehiefly of glass,
which is rendered wellowish by dust-
like particles.  The glass is very vesie-
nlar snd tncloses erystils and frapments
of plagioclass, with less ‘hypersthone
and n small amount of avgite. Black
griins of magnetiteare numerous. The
feldspar generally shows multiple twin-
ming bands, bat a few synanish sections
are free from them. Many have well-
marked zones of growth and are full of
iclusions of dark glass witi bubbles.

The hypersthene is strongly pleo-
chroic from reddish vellow parallel to

the lateral axes to pale green parallel
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to the vertical axis. and with parallel
extinetion, Cross-sections are nearly
sejuare, with the corners cut off ]mrnlI:!.
to the prismatic cleavage.  Thereis but
i trace of macripinacomdul cleavage.
The pale-grreen augite s less common
and generally thicker, short prismatic
erystals, with large angle of extinction.
A group of hypersthene nod magne-
tite has for its center a lighter-colored
clear grain, whiss high index of refrae-
tion ol hirefrangence indicates olivine,
No. 18 is lke 17, even to containin
olivine, and contains also g trace o
hornblende. In No. 19 neither olivine
nor hornbilende were found, and this is
regarded as more Iikely to be the normnl
rock of the erpmption than the others,
An analvsis by Mr George Steiger 1=
given (4) in the table, page 291. Such
asspctattons of olivine 1 unusual;, and

sugrests enrly secretions,

PROY. RUSSELL'S COLLECTION FROM
BT VINCENT

Profesor Rosssll kindly <=nt ms three
specimens; one of lapilll and two of dust,
“' that fellon Mav 7, igo2. These sam.
ples represent fresh material ernpted
from Lun Sounfriere.”  The lapilli had
the following labsl; " Average sample
aof material which well at Geotreetown,
St Vincent, ot May 7, 1ouz.  The ma-
terial of thid ndture which fell ranges
insize from fine dust up to rough frag-
ments 5 and 6 inches in dinmeter. Min-
gled with this fresh lava are angular
fragmints of fne-grammed, bluish com-
pact rock, representing older terranes,
which came down red hot and hroke
into small pieces on striking.  Collectsd
May 27, 1002."

No. 1. This specimesn Is about five
centimeters in diamster, reddish hrown,
and apotted white and black, with erys-
tals of feldspar and pyvroxéne, It 1%
plmicenus, Dut not sufficiemtly light to
float on water.  Under the microscope
it 1% mainly vesicnlar glass, contaming
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piagiociase, apparently labmdorite, with
atgite, hypersthene, olivine, and mag-
netite, .Lﬁ single, lnrge olivine grain
i= not surrounded with hvpersthene, ns
in the other specimens, miud one lorge
erystal of augite showing lamellar twin-
g lhas an inelosed cote of pleochroie
hy persthene in paralle] crystallographic
position.

The alivige 15 evidently one of the
eatly products of erestallization, amd it
ts remarkable that three of the foor
pecimens from St Vincent contnin oli-
vine, They recall to my mind lapilli
found among those of the final eruption
at Mount Maoznma of Crater Lake,
Oregon, where aliving is an exceptional
constituent and not found in the dacitic
lavn of the same eruption

No. 2. " Volcande dust fell at King-
stot, S5t Vincent, Mut* L Loz, Qol-
lected Moy 24, 1902, The dust s
light gray and tnufnrmh' fine, as if well
nssorted duting 1= ight from the coarse
material ejected at the same time:.  The
lurgest particle mensured hud o diameter
of sx-teaths of a millimeter.  Moaow
mineral particles are five-tenths of a
mitllimeter i dinmeter, but the average
15 not more thoo two tenths of o mills-
meter,

The larger particles arve of dirty glass,
rarely clear, atd colorless and fyull of
bubbles,  Others contain o multitude
of minute erysials, Those filled with
thise microlites are of phlverized okler
rock, while the dirty vesicular glass
ot like the groundmass of the pumice
represent the molten magma of the
eruption, The Intter nppear to bemost
abundant. The greater portion of the
idust is ervstal frogments of plagioclase,
augHite, ]1\-p|:ﬂthenu brown hornblende,
and magnetite. (Mivine may be pres-
ent, but fts presence could not be dem-
onstrated.

No. 3. " Volecawic dust: surface of
deposit at Richmond Houp<e, St Vin-
cent, Collected May 75, 1go2 ™ The
material is juvt Hke that of Na. 2 ex-
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cepting that some of the mineral frag-
ments are larger, renching over o milli-
meter in diameter, the proportion of
micralitic groundmass particles greater,
amdd a grain of olivioe was observed,

SAND AND DUST FROM BARBADOS

Beside the muterial collectsd by Pro-
fessors Hill and Russell on Martiniquoe
and St Vincent, several specimens of the
sand and dust were obtaitted at greater
distances from the points of eruption.
Sand and dust fell Et Barbados Muv 7
and 8, as described elsewhere.® to :1
depth of three-fourths of an tmeh. It
was supposed by evewitnedses to have
comne from 5t Vincent, distant go miles
direct]y west

The largest particles have o diameter
of about six-tenths of o willimeter amd
averuge half that size, The sund 15 a
mptare i which erystdl fragments pre-
dominate over glassy particles.  Plogio-
claze s most abuandant. H_T.;ip:mr.lwnm
atigite, and magnetite, and perbops
traces of other minerals, odcaor. An
annlysis of material from the samse fall
in Barbados was mode by Dr Polland
and published by Mr J. ]. H. Tealld
It is given in the tuble of analvses, Mr
1. 1. Faleoner in the same journal re-
ports *'a very few cryvstals of brown
horablepde.”" and T, C. Porter mentiong
dark-colored mica amd elivine, but from
his description the latter is most Hkely
hvpersthene,

The presence of augite in condider-
able (uantities supports the view ex-
pressed] nbove that the snnd came chiefiy,
if not wholly, from. La Soufridre, on
5t Vitcent:

DUST FROM THE STEAMSHIP COYA

The British stepmship Coa, on the
evenimng of May 7, encountered a shower
of voleanic dust 275 miles southeist of

' Sriunee, June 1y, 1903, B, 047
f Mature, Jone 5, oo, p, 130
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=t Vincent, and throngh the 17,5,
Weather Bureau the 17, 8, Geological
Survey received the material for study,
As deseribed in Soiewer, ¥ it differs from
that of Barbados only in the smaller
size of particles and a relntively larger
}rrﬂpﬂrhuu of vesicular glassy to erystal
rigments. The greater the distance
the more Important relatively becomes
the vesicular glassy particles which rep.
resent the molten material of the ernp-
tion of La Soufrikre, although even at
a distance of 275 miles the ervstaliine
matter is still {h excess of the glassy.
For the purpose of comparison, Mr
Steiger’s chemical analysis is quoted
here with o hypersthene augite andisite
of Crater Loke, Oregon. in the follow-
ing tahle.

[ a0 endeavor, if possible, to get g
notion of the destroctive gases which
wrought such havoc at 5t Pierre, this
tdust was trented with o larce simount of
water for two hours on a water bath,
An analvsi< of the solution thus ob-
tnimed by Mr Steiger is given in column
7 inthe table of analysis, indicating that

the substances dissolved were CaS0, and

NaCl. These are common sulstances
i gen wuter, and it might be argned
that they prove that sea water plaved
an important part in the eruption.  As
the CaSt), is much in excess of the
NaCl, they eannot be attributed directly
tr sen water, but more likely to the
presence of the achls. HCl and S0, in
the presence of steam actiog opon the
lime-soda feldspar and forming the com-
pounids recognized in solution.

The amalvses of the insoluble portion
given in column 6 of the table EE?]‘I-FH 0
considerable percentage of § present,
but apparently not in a free state. It
may be in the form of pyrrhotite, as
suggested by Mr Hillebrand, but we
were unable to prove it.  Sulphides ore
mre in fresh voleanic rocks, althoush
they may become contmon in altered

T ortenen, Jnne 1y, oo, poolT
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[arms.  Far purposes of comparison an
analysis of 0 Hvpersthene angite ande-
site from Crater Lake, Oregos, is given
in column 5,

Im compuring these analvess it migst
e borne in mind that, while Nos. 1
aned 4 represent the composition of the
molten magma in Mont Pelée and La
Soufritre respectively, the sand and
dust are made up chiefly of comminmted
older rocks, mixed with n portion of the
lately erupted magma, and wonld nat
give necessarily relinhle results ns to the
compasition of the magma. However,
it so happens thar, the older rocks being
of approximately the same chemical
composition as that of the lately active
mngma, the composition avernges nearly
the same,

Dust spreid so far and wide from the
great eruption of Krakaton was com-
posed almost wholly of materinl from
the molten magma of eruption, [t was
comipised almost wholly of frogments
af pumiceons glass, with a few assoct-
ated erystals,  Comminuted older lavas
formed scarcely in appreciable part of
Krikatoan dust, while at Bandai-san,
Jupan, in 1588 accurding to V. Kiko-
chi,*® “of lava or pumice there is ho
truce, " Allof the material ¢jected was
decomposed and comminpted lavis of
earlier eruption. The dust from the
late eruption of Martinique and La Sou-
frigre, collected at a great distance from

s source, 1s nearly mudway between

Lhese two extremes,

SITCCESSION OF LAYAS

Among the volecanoes of the western
LUinited States, especially in the Cascade
Range, the succession of lava has been
determined at o number of places, The
earlier eruptions from the large vents
are uniformly andesite of one form or
ancther, bt generally hiyperstiene an-

* Jowrnal af the College of Science, Toperial
Voiversity, Jipan. vol. B part i, o tg1-
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desite. Later come hasalts from cruters
about the base of the cone marking the
aité of the principal vent, snd these were
often suceeeded mn the rrﬁnnipul vent by
dacites or rhyvolites.  The series ts well
illstrated at Lassen Peak, less com-
pletely at Mt Shasta, but especially well
in Mt Marzama, about Crater Lake.
With this specession in mind we maoy
surmise the order in the voleances of
Martinique and 5t Vineent.

LAYVAS OF CARBET FPEAR

Upon the northernend of Maninique
are two penks which have been vaol-
canves, and each has its succession of
lnwns. Moot Pelie is still active, hut
Carbet, according to Mr Hill, has long
since censed erupting and s now deeply
eroded,

From Mount Carbet seven specinicns
were ohtained. Three ( Nos. g, 12, nmd
15) from the base are hypersthene an-
desite, but one of them (135} contaims
sotte prominent orystals of hormblende.
From a ravine in the upperslope of the
platean comes a well-marked hornblende
andesite (No, 34) and a hypersthene
andesite (3a), with a trace of angite,
while the ' material of the peaks™ 1
{4) dacite ; but, judgng from the order
among the voleanoes of the Cnscade
Range, the dacite s passibly youngest,
.ﬁg-nmst this view, however, is'the very
altered condition of one specimen { 20)
aof dacite. Considering that the voleanic
vent of Carbet has fumished not only
andesites with hornblende and hyper-
sthene, but also dacite, hasalts might
well be expected to otcur on the periph-
ery of the same vent.

LAVAS OF MONT PELEH

The series of lavas of Mont Pelée is
less complete, but how much 15 due (o
Inck of complete collection is not Enown,
Nine specimens were Gbtained, among
which three (2, 5, 13) are !:lﬂrﬂhlﬂ_ude
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bearing hypersthene andesites, one
atigite hypersthene ondesite, and four
hypersthene andesites; one of which
belottEs to the fresh eruption,  The dif-
ferentintion of the magmn hos hot yet
completed its eycle and there is no diefi-
nite evidence that it ever will,

LAVAS OOF LA SOUFRIERYE, ST VINCEXRT
The number of

specimens from 5t
Vincent s small. ']Fﬁ::. nll belong to
hypersthene andesites, but are remark-
ably dbwormal in containing  olivine.
How general this featurg mnyv be can
only he surmised from the number of
alivine. b= aring specimens.  Three of
the foitr specimens contain olivine, anid
the fonrth may contain it also, although
not shown i the thin ssction. The
alivine was onge of the early mmerals to
crvstallize 1n the magma, and 113 ooeur-
rence here may be attributed to some
inr eondition. It recalls the more
ar less sporatlic eocurrence of quartz m
basalt, which in some cases,™ for exam-
ple the Cinder Cone. 1o miles northeast
of Lassen Peak. Califormin, beécomes o
genernl fenture of the crupted mass,
For more thorough study of the petmo-
graph_'l, of the recent ernptions of Mar-
timig e and St Vincent we must look 1o
Praf, 1. A. Jaggar, who is spending
sufhictent time upon the ground to make
extensive ad complete collections.

YVOLCANIC BMNRE AND ASHES

Voleanoes are popularly referred o,
even in scientific eircles, as " smoking "
and ejecting ** ashes,” bt it should be
understond thot the terms donot express
the same process or prodbct ordimarily
pssociated with chimneys.

Some form of organic carbon comne-
pornd, as wood, coal, oil, or gas, is the
cominom souree of hght and hieat, and
the smoke results in large part at least

* 1 5, Geolugiecal Survey, follo 13 anil Bul-
Tetin T4
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treme the imperfect contribution of the

carhon, which is black., The heat

evalved is of combustion in the oxvgen

ot the air, and the ashes are the residye

left :lfterill-: separation of the carbon
yaticds.

in the volcanic process. however,

Tur Nariovar Grocrariie Magazing

there is no combustion of carbon, nor
black smoke doe to unconsumed carbon.
The so-called smoke is chiefly steam
clouds rendervd dark or black by Aepills,
sabmned, and diixs, particles of solid roek
mutter such as those thaot fell st Barba-
des from St Vincent.

CHEMICAL DISCUSSION OF ANALYSES OF
VOLCANIC EJECTA FROM MARTI-
NIQUE AND ST VINGENT

By W, F. HitLEBRAND

of the foregoing paper by Dir

Biller were only completed after
his report had gone to the printer, aml
are benoe not utlized In his discussion.
There are several featrires connectesd
witl: these and other annlyv=es that have
Wppeared 1n print which are snggestive,
and it may be worth while to call atten-
tiont to them st this time.  The dita
at hand are not sufficient to warrune
posittive conclusions, but on their face
certauin probabilities appeat to be indl-
cilbed,

Aside froni the five analyses made by
chemists of the Geological Survey, the
only one of moch value that has come
under fuy observation s that by Dr Pol-
Iarcl in Nafare, page 130 (No. 50f Dr
Diller's table)y. his, while less sili-
ceous than any of the others, and high
in lime and magnesia, is in pearly every
respect confirmatory of the others of
like type.  The exception will be te-
ferred to later (page 209). 'The three
following analyses ure incomplete and
un<atisfuctory, and only of service in o
general way. For convenient reference
they pre reprodoced here -

S EVERAL of the chemical analyses

| le) | (&) bl
] ——
:;.llf:,j- - q 53AM 51,00 55 40
ALLDY, ¢ | @1, 13 F.00
Feb, | sest BB 1ol | g0
Calk, .. .. 16,47 Gl G0
Mgtk . 412 il 2.00
Nagdy . .. o ., 51 2.1
HT“" # - i l..l'-hl { fil'_'r,ﬁ
BN oh ese e snaimiganennons] L0001 i, G
5... o iy i Qe
A MRS Trace, (¥ 02
I]!..:rl IO, o v ciastives = [odid :
et . o P

AT | I-:-:'--:ﬂ| R

o " Miternl dost from the Martinigue
tan, " which Tell on  bisund the A ffrndee :!r.i'
Huewo, nboul 1oo miles from St Pierre (dute
atel Toeution not given'.  Sciewer, June 6.

A Noleanie dust which fel]l aver the Barbes
dos on May B Cheimison] Nesly, ltme 13

¢ Voleamie dust eollected from deck of
stepmship Aodadlm on Ber arrival it St Lucia,
LA J"fl-l-P MNeroy, Tume 17

If we consider now the six most com-
plete annlyses, those of Diller's table,
they appear chemicnlly to fall into two
groups, oue from Pelée, on Martinique,
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the other from Soufridre, on 5t Vmeent.
The distinet characteristics are these:
Higher silica pnd potash, with, in gen-
eral, lewer alumina, tolal iron, lime,
mognesin, and titenim in the ejecta
from Pelée. The difference in titanimm
sieme to be particularly marked and
charactéeristic,. There are, however,
other differences, of which the most
striking s the almost complete absence
of sulphur in the Pelée ejecta, while in
those from the Soufridére it 15 a very
mrked constitvent, both in the sulphate
and  smiphide copditions.  Another
anilysis of Soufricre dust from tear
Georgetawn, which I myself have made,
but dio nat feel at liberty to make public
vet, empliastzes this lnst distinetion ina
much more marked monter thon any of
those here puhlished.

Samiples 1, 2, nud 3 represent the ma-
terinl ejected from Pelée at certainly two
different eruptions, and taken from
rather widely separated points. The
first is tolerably compget, only alightly
vesicular pamice, wEmh still retains
much of ity original water, while the
other two are lapilli and dust which
have lost el more of their water, pre-
strnibly because of higher temperature
and finer comminution. No. 3, col-
lected on the Mrfomac, at Fortde Frunce,
on the zoth of May, about zo miles
away from the seit of tl'ujil;t'mn. shows
the same effects of sifting by transpor-
tation through the air that No. 6 does
it the case of St Vincent dust—that 15,
it probably contains more of the origi-
nally molten constitpents of the mogma,
which would be higher in =ilica and
ntknlies thon the mass as o whole. Mr
Steiger's tesits on the dust fram the
stepmship Cope show that it not only
containg oxiudized sulphur, but also
stiphur in the state of sulphide. My
own a5 vet unpublished analysisof dist
from Georgetown shows the same, and
thit the sulphide is not pyrite, but one
which is readily saluble in hydrochloric
acid with evoltition of hyvdrmgen sul-
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phide, When separated from other con-
stitnents its hvdrchloric solution reacts
for iron. It is therefore doubtless a
sulphide of iron, and I fegard it as
probably pyrrhotite.  There 35 no posi-
tive evidence as wvet, however, that it
may not be FelS, My analvses had to
be made in such haste that oo oppor-
tunity hasas yet offered for a nearer in-
vestigntion of this interesting point, the
true composition of the iron sulphide,

I miay here mention an analysis of
dust collected at sen off St Vincent, on
the S, 8, lowisdansan, an analvsis of
which, by Professor Carmody, appears
in the Trinidod Mivrorof May 23, For
a copy of this analysis L .am indebted,
throngh Dir Dhller, ta the Weather Bu-
rean of the Department of Agricnlture,
Tt 1% not stated in a form which can be
compared with those in this Magazine,
except as to the water-soluble compao-
nents.  These are exactly as Mr Steiger
found them to be in the digst irom the
S. 5. Coya, caleium aml the sulphate
jons jnrgely predominating over alkali
and chlorine jons.

Now let ns consider the analyses,
which I have denominated «, b, und ¢
[ page 296, in the light of the evidence
thus far accomnluted.

It would seerm as if the sodn deter-
mination of & of this analysis must be
fanlty, for of all the other analyses it is
the only one which shows less thap 215
per cent, while six show from 3.25 10
1.79 per cent of sodn, If the potasi
fell off correspondingly, this suspicion
might not be  justified ; bot it does not,
It is of the same order as the potash of
all the other analvses that show rela-
tively low silica. To assume that the
figure given for sodo in # is correct,
means that we have bere a voleanic pros
duct markedly different in composition
from all the others: which, taken as o
whole, are essentinlly alike. This 15
highly improbable, and T feel little
doybt that the value in question 15 er7o-
neot=,  In most other respects the anal-



yses & and « might almost e duplicates,
and thex show the low silica and rels-
tively high potush, as well as iron and
magnesin, of the known St Vincent
cjectn ; likewise the high sulphur con-
tent, which is probably to be distributed
between sulphutes and sulphides, as in

Steiger's analvses 6 and 7 and the un-

published one of my own., But » pur-
ports to have heen collected from the

deck of the 8, §. Aodidam, while & is

from Barbadus. How is it pessitile that
two samples so very different in combo-
sition 65 ¢ nned No, 2 of Diller’s l't]:ﬁe
should hove been ejected from the same
volcamc vent at the same time and fallen
uport the narrow deck of the same
steamer? Even had this happened, it
seems beyvond the bounds of the s
He that two samples taken at random
should show such differences. Annle=s
¢ bears all the enrmarks characieristic
of nndisputed Soufridre ejectn. while
No. 2 is ps choracteristic of that fram
Pelée when compired with 1 and 3 Is
it an pnwikranted suspicion that the
lubels of the specimens & and + wlhose
anilvees appear in the Chemioel Newrs,
became disarranged. and that thev either
represent different analvses of the same
" Barbados dust, or at any rate, that the
Koddam dust 15 not really represeyted
by 'e? It i= hoped that this point can
be made clear by the editor of the
Céemical News: and the chentist who
miade the anglvses,

A5 1o onalysis a, the amioifncement
i Scemce implies that it came from
Pelee, but there is no proof whatso.
ever that thisis so. The internal evi-
dence of the analysis jtself points most
sirongly to Soofridre as the SOTITCE,
and T shall so regard it until f to
the contrary is forthcoming. The sul-
phur is given in the original publica-
tion as such, without any statement as
to 30, ; but, is in the case of 6, and
probably s, it may very well bein both
sulphide and sulphate state

The rénsan why 4 shows only sul-
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phide sulphur and no. sulphate is prob-
ably that, because of its being a lump
of pirmice, the sulphide was not so/ex-
posed to oxidation ss that in the fine
santl and dust, which must have been
tn il contact with sitot o high tem-
perature sufficiently long to permit of

oxidation of a part of the salphur,

It the nbove inferences are jnstified,
we find, thew, that while the ejecta from
the two voleanoes are of the wme L
eral type and while the material from
the same vent may vary in composition
within limits, according as it is collected
near to or far from the vent, and In
coherent or finely divided form, yet
there are characteristic diffétences by
which it appears easy to distinguish the
product of ane voleino from that of the
other,

Possibly, as I hove already admitted,
furthier careful investigution will not
bear out the conclusions above sap-
gested, but the evidences in their sup-
port are so strong at present that peol.
agists and chemists will do well to put
them to further and decisive proof.

The aualyses afford Toom for speci-
lation in other directions also, I it is
true, as said, that the deaths in St Vin-
cent resilted largely from strangulation
from the fumes of sulphur dioxide, the
source of this gas is not far to seek, for
the megmo before the eruption con-
tained sulphide in gonantity which, com-
ing in contact, while red hot, with air,
wotld be partially oxidized with for-
miation of sulphur dioxide. In Marti-
nique the testimony as to stlphur fumes
in the dust clonds s overwhelming and
the ador of sulphur dioxide was, under
favorable conditions, perceptible miles
atsea; but it does not appear to have been
formed i snch quantity a= an St Vin-
cent, and this stands in agreement with
the great paucity of sulphide in the salid
ejectn from Pelée, ns shown by my anal-
vues, which further secounts for the ab-
sence of sulphates in them. It is not,
M my opinion, necessary to assume the
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prior existence of sulphates 1o the mat-
tér ejectel]l from Soufriére, for while
there muay have been such gear the sar.
face, resttlting from fumamlic or sal-
futarie notion, the temperature at which
the sulphide come in contact with air
witast have been suthoiently high to effect
on appreciable conversion not only to
the condition of sulphurous acid, but
to that of sulplioric acid as well.

In making foarther analvsis chemists
should be particular to ascertain the con-
dition of sulphur in these ejectn, and
not e content to report it simply us
SO, withont further comment.  Work
of this kind is worth deing well, ar it
wore better left undone.

It may here be said that in the anal-
vses showing much sulphide the valoes
-given for the oxides of iron are only
approximate.  The expet error due to
the effect of 4 more or less soluble sul-
phide like pyrrhotite it is impossible to
poure, thoupl, of course, thete {8 no
difficulty in correctly ascertaining the
total amount of jron, which serves ns
the basis for calewtlating the oxides: and
sulphides.

Earlier in this paper [ alluded to one
disagrecment hetwedn the analyvsés re-
ported by the chemistsof the Geological
Survey and-that by Dre Pollnrd in Nafues
(Diller's No. 5). This relates o the
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presence of nickel and cobalt. Fither
we of the Survey have overlooked trices
of nicke] becanse df some inherent de-
fect m our method or Iir Pollurd has
connted as nickel something which was
not that element. T oy say, as the
restlt of our experience of many yvears,
that such amonnts of nickel as were re-
ported by Dir Pollard are marely et
with except in peridotitic rocks, and
that hundreds of analvses of almost
every other kind have been made with-
out finding such a large amount,

Dr Porter, m Nafure, p. 131, micn-
tions with some reserve the finding of
a trace of coppeér in his speciinens of
dust from Barbados. This observation
l belleve to be guite correct. 1 also
found it in the three specimens from
Pelée, just as we find it in nenrly every
rock analysis that ismude in the Survey
lnboratory. We seklom report it be-
cunse of the opportunities nsually pres-
ent {or its intradretion from ontside -
bat my personal bilief is that it is as
Ii:I.TI'i"an-'T.'i-Il";' distributed through rocksas
any one of the other metals, thongh ol
CouTse m very smuil amounts.

Some of the pojuts referred to in this
paper may with advintoge be dwelt
upon ot greater length o a future pab-
lication, when further dita are avallable
for exomination and discussion.

REPORTS OF VESSELS AS TO THE RANGE
OF VOLCANIC DUST

ComeiLep By James Pace, U. 5. Hyprocrarmic Orrice

ROM the log of the barque fevcsh-
waredl, Ilenmnison, mpostet @ Snla-
verTy o New York ;

**Maov 8, latitude 3137 22' N_| longi-
tude 40° 50 W. ([ Mont Pelée W. by N,
6o miles), wind H. X, E.. foree 4; sky
overcast amd tinted a boff ecolor : fine
gray dust began to fall at noon.

** May o, latitede 14% 46" N., longi-
tude 517 27" W. (Mont Pelée W.. 540
milesy, wind K, N. E,, force 4; sky
clondy ; dust ceased falling nhout noon.

*{n my reference to a chopter in the
directory calléd "An account of the fine
diast which often falls on vessels in the
Atlnntic, nmd which comes from the
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et of Sahara,' 1 foond there was
no account of it= having been seon so
far west, so I bottled a sample of it
Cn omy armval it New York and hear.
ing of the voleanic ernption at Mar-
timgue, eoncinderd it enme from there,
nlthough we were oo miles to wind-
warel of that fslarid,"!

From the log of the steamship Fow-
erfanfay, Cuptuin 1N Edwards, Liver-
poal o Trndad, April 25 to May g,
Topad 3

"“Arrived in Carlisle Bay, Barbadoy,
May 7, at 11 oo m. (Martioigoe N. W,
140 miles), the weather being fine and
clear, Between 1 and 3 p, m.oreports
as of heavy artillery firing were heurd.
and shortly afterward a dense bladk
clond appeared 10 the west, m the diree-
tion of St Vincent (W, 100 miles) . and
gradunlly moved toward E. 8. E. At 4
p. . the whale sky wnsovercast, except
a lowarch to the northward, At 4.30
lightshowers of dust began to fall, and it
was s dark that lghts had to be bored
on the ships and ashore. At s, 30 we de-
parteid for Trinided [ Port of Spainj, the
wenther being so dark that we conld not
distinguish a large mooring buoy at a
distance of 40 yvards. At this time the
rain dust was pouring down and speed-
iy covered the decks to the depth of =
quarter of an inch. About 1o miles
from Carlisle Bay the dust was so dense
as to catse almost total darkness, pnd
during this time it thunmdered and light-
ened, the lightning bemg of a duli-
red color. From 7 p. m. to g p. m. the
dust kept falling thickly ; at g.30 the
thunder ceased and the dust showers
dimirdshed : at 11 po m. it commenced
to clear to the southward and the stars
were occasionally visible, We steamed
through this rain of dust for a distance
of 9o miles in a direct line from BRar-
bados to Trinidad, and at o low esti-
mate 1 mch of Just fell on the decks.
From 330 p. m. the wind was north,
light, nntil = a, m. ¢ after which it was
S. E., wentle."

From the log of the bargque Eike!
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fopnfon, Captain J. W. Cotes: Philu-
delpltia to Cartagena, Mav 11 to June 2.
L0k -;

** The only thing unusual noted due-
ing the passage was the discolored water
reen Mona Passage Martinique E.S. B.,
qop miles) southward throngh the Carib.
beun Sea to latitude 15° N, the water
throughout the stretch being of a dark
grayish tint and carryisg smafl icles,
whiich appesir to bevoleanic ashex, To
the sonthward of 157 the water assyined
its natural deep hlue.

From the Government Laboratory,
3t Johns, Antigun (Martinique 8. 8§, E,,
t30 miles), C. H. G. Spmankling, ob-

-SEIVEr

“ During the period of voloanic ac
tvity in the sotuthern islunds there has

been nothitg in the atmospheric condi.

tionts here to connect with the disturh.
ances. "

Log of ship fenae, Nibbs, diaster.
Barbados to New York :

“ While at Barbadoes a heavy main of
volennic dast f21 from Monnt Soufridre
(W.. 100 miles) on the diecks and
avmings of the vessel, Seven tons of
same were thrown into the hold for
baflest, "

Log of the 5. 8. Copa, Thomas, mas-
ter, Mouteviden to New York :

" May 7, 1030 p.om,, latitude r1° 23
N.y longitude 2% o2 W, ( Martintgne
N. W., 300 miles ; St Vincent W. N,
W.. 250 miles). During the afternoon
a heavy bank commenced rsing in the
narth, which by 1o.30 p. . covered the
whole sky. At the same time a fine
gray substance commenced falling,
which by 8 0, m. of May 8 covered the
decks to the depth of an eighth of an
inch. The wind during the incident
was east, moderate; sea smooth, "'

Log of the barque Eleamor If. 13-
dams, Corbett, muster: Conetable Teland
tb New York:

** May 8, o2, latitude 14° N, longi-
thades7% W, ( Martinique W., 25omiles),
Fme wenther, sky overcast. During
the first part of the night heard a very
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low moan, like thunder, in the 5§ W,
aod from 3 to 8 p. mu had a very heavy
shower of ashes, coverning rigging, satis,
amd deck,  The cloud dark hike o rein
cloud, with changeable tempetatiire—
sometimes warm, some times cold—1le
sutt havinge a reddish color and the air
n dealy smell : the oshes resembling
grmy cement. "
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Liog of the ship Awanrns, Hendérson,
master, Portiamd, Oreég.  to Leenstown:

Moy g, 1oz, Iofitnde 47 N, longi-
tude 32% 'W. (Martinique W, N. W,
1 800 miles). A violenmt wibration was
felt thronghont the ship for about 30
secutds, ns if going over the top of
something, supposed to be the effect of

o submanne earthqunake.”’
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