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FIERY FORCES THAT CAUSE VOLCANIC ERUPTION

v HE recent wolemnle outbreaks In
'] the West Indies have aroussd great
infesest In this particolar form
throtigh which the interior heat and en-
€TEY of the earth manifest themssives
and bave ralsed questions of a scientific
Bature In the minds of a greal many
wWho had not previously given them much
aitention. These guestions are not only
&timctive but direct investigation of them

involves some clementy of danger, and
theéy are, withal, a bit uncanny.
All that we know In a general way

sbout voléanoes and their attendant earth.
Quakes has been accumuinted by patient
observation both actlve and extinet
cones and by interpretation of the obser-
Vations in accordance with spund prinel.
plea. Geology In this particular does us
all great service because It brings 1o our
ald In connection with the outbreaks In
the Lesser An the resulte of rpuch
careful work in all quarters of the globe,
lasting through centuries and performed
by many obhe If then, we briefly
&tate of events In the West
Indiee wr may afterwards see how well
they conform to o few general principles,
which have been emablished in this man-
nor.
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Mount Pl In Martinique, and 1a
Bouffiere, Vineenut, have been rec-
opmipf us ol cratere since thelr dis-
covery, but it s u loog time, 5 years In
fact, since the latter way active, A lake |

even scoumulated In ons of the craters
Graduslly in the early part of May thers

were aymptoms of veviving activity.
Earthquake shocks were felt in thetr
nelghborhood; clouds of yteam and other
gukes started up from the ol vents and
shawers of dust and stone were blown
into the alr, because the wvapors burst
forth with expic violence., As the days
passed the violence increased, and soon

en explomion of speclal eficlency in Mount
Pelee tapped off a flood of m
which coursed in n destructive
the mountain. A day or two afterward a
furjous outburst the hot dust and
clouds of lave over St. Plerre and utterly
destroyed It

On St. Vincent, ar this writing dust and
larger fragments e&nd gises Bave besn
the maln emisslons und have caused the
principal loss of Jife and damage. It is
reported that the bottom of the s=an has
sunk several fathoms near Georgetown,
and that thus a considerable disiocation
of the crust Is indicated

Ininnds Rained From Sea’s Depthas,

All Lesser Antill from Saba
through the Grenadines and Grenada, arc
of wvolcanle nnd ¥ hail

the depthe of the s#a. We have no means
of kpowing thelr exact structure, but from
our fuller knowisdge of Vesuviue
shown In the sccompanying dlagram, we
can draw a pretly chose (nferencs

Vesuvius rests upon th following de-
#cribed foundation, as has been shown by
deep borings in Napies, and by 1he moun.
taln ridge of S Angelo farther southenst

The lowee: stratum is lmestone of un-
Getermined thickness. The voloans oocs-
#lonslly casts out blocks of i borne aloft
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from below.

Next above this i 150 feet of sandatons:
then 700 fet of caloarsous sandstone,

On the 20p of the last-named (frst aw a
submarine vent and apperently in sbout 65
feet of water) the young valcano bullt up
& greal jayer of dust and fragments .60
feet thick., Throughout this msterinl are
found marine shells. When the 000 fees
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Diacram Suowing ConsTRUCTION
LYING STRATA OF MT. VESUVIUS.

JAMES F. KEMP, PROFESSOR OF GEOLOGY
AT COLUMBIA COLLEGE, WRITES ON

A DISPUTED SUBJECT
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v accumufated the ven: had risen
e water and wna able to construct
rater known to the anclents. But
human records beg the acilvity
at 700 B, C., the cone was

Buddenly in the year @

in
sand at
ad

1l dend
2., It showed signs of activity, and 16
years after the wual warninge It broke
out explosively, in 3 A D, and burted up
Pompell with its thousan of inhabits
From that time to the pressat {1t has deen
qulet only for comparatlvely ahort period
| In much the same way

the rones and
.!!l‘lh-'!q of the Lessrr Antliles must bave
| heen rearsd. During pertods of dctivity
beds of fine and cosree fragments of vol-
!ur:ic rock have gathersd in great quas-
| tity Floods of Iava
Intruded Into fesures
into & solld aggregate;
| cones have been raised above (he sea until
lﬂlu- pPresent conditioas have been reach:d,

Now, why do volesnoss break out?
number of points are involved ln an asn-
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swWer thi= question. We
i that the earth
|| s we demesnl
measur«
| B¢ shown in

in the

hotter

know
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igan -5 L) 1560
VWheellng, W. V., bhoring,
Nisdnn R e 0 1%50
E. W. Va., boring. @ 4487
I sich. Bax L3 LT
Yukutsk, Siberia seacanis il A
Geneva, Bwitzeriand ...... 58
; If we select avernge rate of about
W feet of 4 for an increase of
ohe degree Fahrenhelt and carry it out
for % miica. we rmarh a timperature of |
=0 degrre which s just about that of
ordinary molten lava og this with
the fects Known abtout volcanoes, It was
natural for early obeer * o conclude

that the interior of the earth was molten,

|
have been

~ —— 41
s, 3 -

VorLcanic CONE MEAR SiLver Peax, NeB.

and that mankind lved on a crust 35! and that therefore the interlor Is sub-
mlies thick or more, ! Ject 1o great pressure, o the following |
{ But the astronomers and mathematicians | table by Professor R. 8. Woodward shows:
¢ maor reminded the geologists that the | Depth in Preasurs, 1ha., per
feurth Is & rapldly rotating body which i | miles. Bquare |neh,
subject to the deforming effests of centri- 0 (Due to the atmosphere) L5
fugnl foree, and to the attractions of the X L T L
| moon and other henvenly bodies which are I : .
| believed ta causs the oceanic tides. Ther B
; made the point that the earth behaves like | 1

A body as tigld as speel.

Impcsihle,

Next mathematiclans attacked the prob- |
the

l'm on another side
geologists that the

by reminding

They therefore
rejectad the concepiion of a fluld core as

Interior portlons of
the globe must support the outer portlons,

| 25

! Iron work \md metai and other !t:b-l

" gard Lo
Is under great pressure 1t does not melt ot |

| stances melt at well-known temperatures

under the ordinary conditions of dally life,
but if we subject thesn to great pressuro
the melting points rise. Hence with he-
the rock of the § rior when It

200 degreen. We cannot say just at what
temperilure it fuses, but It I gulte llkely
that the increase of tempernture moy
nTver overcome the Increase of pressure.
It follews that the earth Is solid clear
through.

Loeal Reservoirs of Molten Roelk,

But volcanoes must derive thelr lava
from some source, and so we have comb to
belleve In the existence of local reser-
voirs of molten vock underneath the wol-
eanie distriots.

The distridtition of volcanoes s evidently
nlong greatl lines of upheaval in the earth,
and they nnd esrtbquakes are connected
with fractures which penctrate the erust.
Some force 18, however, pecessaly (o
bring the lava to the surface. If the part
| of the earth which Is one side of a great
| fracture sinks, it may force the lava In

thé underlyving reservolrs to rise through

the fisaures, and we are reminded of the
| reports which state that the sea botiom

has sunk off St Vincent. Gravity s

thus the propulsive toree.
| Others., howesver, lny emphnsis on tha
vast amount of vapor heid In the lava

SECTION THROUGH SAME CiMDER COME AND LAVA FIELD.

at such high pressure and temperature
that it bursts with incopeeivable violenca
and ascends in columns miles high in the
fir, when onece It reaches the surface.
They therefore trace the expulslon of tha
lava to Il aceumulailon and final break
for the upper air, bringing the lava with
it In an irresistible, tumultuous rush
There are merfous the old
bellef that this vapor is sen water or any
other form of surface water which per-
colates downward, but it ls regarded by
our most rellable observers as having
been in the rocks from the time In which
they fOrst became constituents of ths
earth.

Volcanoes are shifted from time to time,
As the geologiats reckon tlme our West-
ern Siates have not jong been fres from
them.  Mr. J. B. Diller, of the U. 3. Geo-
loglcal Burvey, has found ones near Las.
sen’s Peak, lo California, with the trunks
of treas still projecting through the beds
of voleanic dust which killed them. Oth-
ers have been described from Southern
Utah In a remarkably fresh state of pres.
ervation, a result alded by the dry cli-
mate, Steam still Issues from the crater
of Mount Rafnler, bhut osutside of the
Alpskan Jaland®s we have no historia
record of eruptions in the United States
proper, JAMES F. KEMP,

(Copyright, 1M2.)
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IERRE Marie Waldeck-Roussean,
P FPrime Minister of France, whose

sdministration was Indorsed by
BO0L00D votes mgalnst 3000000, and who
hat just sent In hix resignation, i easily
the most remarkable Frenchman sinoe
Garbetta, and bhas become a world figure
of power and significunce.

Frenchmen, as a rule, do not understand
him and a good third of them hate him
Intensely, Possessing pre-eminently the
instinets that make for good order and
diligent housekeeping. he has put the
household of Franos to rights with & ruth-
leasnesa and thoroughness almost Napo-
leonlc. Hence his enemies, and hence also
his support from the business men and
all conservative citizens of France. A

dozen Primo Ministers have had the same |

opportunity, as the system of centralized
administration exists today just as it was
Jeft by the first Napoleon. *“Yes, the
eword of Napoleon Is thers,” sald an offi-
clal In explaining 1t to me, “but It took
a swordsman use It. Waldeck-Rous-
seau Is & swordsman, That is the whole
Mory.”

For the past dowen vears or 80 Gen-
eral Boulanger has represented to the
worid the typleal Frenchman, pleturesgue,
theatrical and voluble. Waldeck-Rous-
sean I8 nome of these, and =0 he ruled
nearly two years before his countrymen
realized how great and how sirong & man
he was. Instesd of another man on L
black horse to lead France to new con-
Quests here was a quiet gentleman In a
black coat, who sbhorred congquests and
had a strong penchant for discovering
talkative army officers. More than this
bes doea not look the t¥pical Frenchman,
belng unusually tall, even by the English
or American standard, stiff and angular
in appearance, rather diffident In his man-
ner; shunning notoriety and attention,

to

Omece Had Artistie Ambltions.

Whaldedk-Rous=esu  recelved his de-
mocracy from his father, who was one of
the founders of the short-lived Second
Hepublic, and his qulet determination
from the people of Vendee, among whom
ke was dorn 5t Nantes, December 1 18i6
At one time he thought of belng an ar-
tist and became quite proficient in water-
coior painting. but soon abandoned this
except a5 o pastime, and stodled law, Af-
tor being admitied to the bar he became
secTelary to M. Dufret, then deseribed an
the first of French forensio orators. Then
came the Frunco-Prussian War. When
Gambetin escaped from Poarle In = bai
loon mnd called for his “levee en masse™
Waldeck-Rousseau volunteered and
ceived a Captaln's commission, but never
EAwW Bervice,

Like Renan and many another great
Frenchman, Waldeck-Roussenu begar his
real career at Rennes, the anclent capital
of Brittany. He lnbored Inconspicunusly
before the Court Appenils, until a
Jucky chance, which he kad the abliity to
ETasp, made his fortune, A leading mer-
chant, M. Dreyfus Gongales, had befors
all the courts uf France the same case,
concerning maritime rights, In which the
Eresater part of his large fortune was in-
volved. Hia inwyer at Rennes retired, and
with some misgiving the merchant sent
the partionlars of his case to Waldeck-
Rousseau. The merchant kept stenogra ph-
lc reports of all bls lawyer's epecches in
the different courte. When he examined
the pleas of his Rennes advocate he wes
amuzed o find In them the ciearest and
most eloquent expowition of hls oase that
hid been made during the years of -
gation, Shortly afterward, Waldeck-
Rousseau, having Interested himseif in
local poiitics, was chosen o represent
Rennes Ip the Parls Chamber of Dieputiss,
and Dreyfus Gonzales, to the amazement
of the Paris bar, Intrusted the Jegal man-

e
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Breton Deputy., He sncessded no less a
man than M. Urevy, who had relinguished
his law practice upon his clection 1o the

sgement of all his affuirs 10 the unknown

Pregidency. The appolntment made some
stir In the Jegal and politicsl world and

WALDECK-ROUSSEAU, PRIME MINISTER, KNOWS HOW TO USE NAPOLEON'S SWORD.
HIS FRIENDSHIP FOR ORGANIZED LABOR

WALBELK-ROuSSEAUS
CABINET AT THE
MINISTAY oF tug Jpre mi0R )

reve Waldeck-Roussean an
standing s the chamber.

Gambetta was then President of the
Chamber and the undisputed leader of
French Republicanism. He saw and ad-

immediate

mired qualitlies In Waldeck-Rousseau
which he himaell lacked, and with his
esun! impulsiveness almost at once ad-
mitted the young Deputy to his friend.
skip and confidence. When, in 1888, Gam-
betia formed his "Grand Ministry,” he
gave Waldeck-Rousseau the Department
of the Interior, the most desirable port-
follo In the Camner, from the point of
view of patronage and palitical Influence.
But the "Grand Ministry” came to an
end in two months apd its fallure clowed
Gambetta’'s political career. Only Wal-
dock-Rousseau wrung from him a per-
sonal success, The reputation he gained
A= an administrator and clvil reformer
secured him the portfollo in Jules Ferry's
Cabinet of 1852

Earned $50,000 a Year at Law.

When the Ferry Cabinet fell, the long-
est In ofMoe axcept Waldeck-Rousseau's
own, Waldeck retired from political life
and devoted himself to law. He became
leader of the Paris bar, with a profesasion-
a! Income of about E0000 a year. It re-
mained for the political events growing
out of the Dreyfus trial to bring him
back Into public Lfe,

At this poiitical perfod the Premilership
of France was going begzxing. Cabinst
after Cabinet had been overthrown and
the ecountry sesmed ripe for revolution.
Even inconrequential persons like Count
Bon! Castellane were for the moment ex-
alted Into prominence by thelr comical
Attempt to upset the government by
smashing Prealdent Loubet's hat at a
racecourse. The situation demanded a
strong man, and 4y a happy inspiration
the President called upon Waldeok-Rous-
seaw, A change was almost Immediately
apparent. Instead of a Cabinel from one
political group, Waldeck-Rousseau got
othetr strong men wherever he could fSnd
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MINISTRY 0F YHE INTERjOR -
(WALDECH-ROUSSEAVD APAPTMENT

| them. Millerand, the Sochillst, Gallifet,
| an lrascible 0ld martinet, with a sliver
| stomach In place of the one shot away

in the Mexican War, were among nm.:e':
tried

chosan. Thelr first job was to get the
Draxfus case out of the way., which they
did In & muanner which by no meins sat-
i=fled evervhody, but with a finality that
lprr\'l-ntcrl further agitation. Then came
}two years of hard administrative work
which makes no ahowing except In uitl-
mates resulis
Ome agitator
squelched. |
| when Paul! Deroulede was
Imnko & General Boulanger of him-
| »elf. In & rusty looking cab, =0 as to
please the piain people, he was riding up
and down the boulavards, recelving cheers
and gaining a considerable following. Wai.
deck-Rousseau thought him over during
the consumption af one clgarette and

after another ‘wns

trying to

still languirhes. The administrative sword
of Napoleon was coming Into play. The
next officlal heads to fall into the hasket
] were thore of high army officers who had
been paving more attention to polities than
to drill

Thers was tremendous uproar, but sothe
Ing happeted and the administrative ma-
chine ground on. The next adversary was
& much more diffieult one.

“Law of Rriiglous Association.™

Since Richeliew's day there has always
been a section of the church party In
France that has sought to mix religlon
and polities to the end of securing a
priestly dietatorshlp. Here again the Na-
poleonie system was useful. When the
groeat Corsican re-established Christianity
in France he made an agreement or “'cane
cordat” with the Papacy by which no
French bishops were to be appolnted with.

|

remember being In Parls |

|
|

packed him over the frontier. where he{

out the consent of the French
ment. All French administrations had
been jealous of this prorogative and the
Vatlican authorities In turn bhad .always
to evade it. Feesilng that fts con-
trol over the parochial clergy was not
sufficiently strong the Vallcan encouraged
the growth of religlous orders In France
which would be under the direct authority
of Rome. These had grown very strong
and Waldeck-Rouss=au becnme convinced

that they were meddilng In politics with |

l

a view to overthrowing his government.
A8 a result came the famous law of Re-
liglous Assoclations, which puts them all
under the supervision of the government,
Aguje there wns great uproar and the
Essociations have posed as martyrs be-
fore the world. But the French peo-
ple have Indorsed Waldeck-Rousseau's
course in the matter by five voles to
threa.

But the man himsslf, aside from his de.
termined use of the Napoleonic machine,
accounts for his victory at the polls and
the present stabllity of republican gov-
ernment In France,
life he is stiff and unbending and he holds
his friends chiefly by never forgelting them
nor deserting them.
can unbend, and Count Muaster, the Ger-
man Ambassador. was heard to exclaim
&t & reveption, T wish my Imperial mas-
fer might know him." His real hold,
however, Is not with these who uppear in
drawing rooms, but with the workingmen
of the nation. With the aspirations of
organized labor he has always a strong
and understanding sympathy.

The satory Is told that one day when he
was first Minister of Interior. a number
of carpenters called upon him who wished
to form’ an sssociation or gulld for mu-
tunl henefit, but were unable tn do wo
becattse they had no money. There was
no public fund for the purpose, but Wal-

M.WALDECK RoysSEAVS
COUNTRY Hoyse AT

Roverne- |

(onaeil -
“

]-l-.r‘k-ﬂuunonu, struck with their plan,
himsel? advanced the necessary amount,
No papera were signed, no witnesses to
the aot wera called, but the money was
reiurned wpon the day appointed. He was
thus the father of the first workingman's
assoclation for mutual benefit organized
in France, a movement that bhas now
reached vast proportions. Waldeck-Rous-
seau's connectlon with it has given him
a hold with the mascas which his politi-

| eal opponents have never been abla to
shake.

Cartoonists
head
undeyr
prezsion,

Waldeck-Rousseau's
long and narrow, with a heavy
Jaw and a generally wooden ex-
Hls enemles describe “‘the hated

make

| Waldeck™ as being metailically hard and

In most of his officlai |

unsympathetic. “Hes @ & man who does
not talk” they say, and a Frenchman
who Is not wvolubla !s sure to ba im-
perfectly uynderstood by his fellow-coun-
| trymen. Of his collengues in the cabinet
he asks advice and then alwayws followa
his own |deas,

He Is a groat eigarette smokar and when
there Is a great question on, he obscures
yhimeelf In & cloud of smoke until he has
thought It out. Once decided he retfres
Into an upstalrs room, which s arranged
ke a studlo, and amuses himself with
wilter coldr painting, apparently as much
abeorbed In the little canvas hefors him
as he was a few moments before In the
destinies of & nation. When he has tims

| for longer resreation he goes fishing. Hia

But occasienally he |

country house on the Seilne above Paris
almost overlookd the river. His principal
outdoor companion is Techo, a blg Chiness
dog, whom his master dezcribes as “an
exceilent keoper of political secyets™
Of the Minister's private life the world
knows lttla except that It is blameless
—something not always posalble to say of
French publle men in the past and now
part of the better order of things In
French politics, Madame Waldeek-Rous.
senu wax & widow when he married
her ¥ years ago. They have no children,
ele= he might have been more llke other
Frenchmen, who are yoang agnin with
thelr sona,
JOHN VANDERCOOLK




