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The Dark Shaded Oval at the Right
of This Map Shows Where the
New Continent Is Expected to.Arise.

Result of Earth-
' guake Activity in
the Region of the
PhilippinesSouth-
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ecastward lToward

the Middle of the
Pacitic Ocean.

HE earthquake has been har-
nessed. Scientists are keeping
tally of them all over the world.
recording not only the migbty

upheavals, but vibrations that cannot
be felt by people on the earth above
them. Surveyors' levels and cameras
are focused on Jlandscapes to detect
the slightest changes in the earth’s
- gurface. The observers are exchanging
L noutes by a system ¢! communication so
' comnplete that it reminds one of the
hiundred links in the little ropes by
whirh the I.iiliputians held Gulliver.
A new seismology has arisen from this
and deductivms from earth-
records extending back to the

syveEtem

cqiake 8
1 eginning of the C'hristian era ob-
‘yainad. And from this knowledge has

' aricen a big. impressive fact: There 1S
reasun to bhelieve that another conti-
nent is rising from the sea, with Java.
1he Philippines and Nerthern Australia
as its visible beginnings.

This startling suggestion was made
at the meeting of the British Asso-
the Advancement of Sci-
in Sheffield. England, this

-y ¥

fa =

ciation feor

ence heid
{ montih.

<tatemant so prosaic as the compila-
tion of an earthquake catalogue. Rut
when the data were compared with
_other knowledge at hand and simplified
- and explained by American scientists
the awe-inspiring suggestion of the
- new continent rising above the waters
<became plausible. even convincing. In
geeking this explanation. too. a story
was developed of fascinating interest.

The announcement, as summarized in

The London Times, was to the effect
that Sir Archibald Geikie had present-
‘ed to the Department of Geology of
' 4he BRritish association a report drawn
‘up by Prof. J. Milne, Secretary of the
;’Committee on Seismological Investi-
. gations, which recorded the progress
: made with a new catalogue of large
~arthquakes.

The committee had completed. down
¢0 1900, a list of all the destructive
g'ea.rthq_uakes recorded in history., They
}¥ated from the beginning of the
&'Christian era and numbered more than
¢4.000. The record, continued the re-
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The fact was imbedded in a;
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raised again, while other portions sank,’
and so on, sections rising and sinking!
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Continent Building in Oceania Showing How Lava and Stones Are Thrown

Up by a

A fl'it“a,
isted,

and the
although

rest
their. _contours

have always ex-
have

changed. Thecge alterations are usnally! that they have since been fundome afeel-f
Partsi

at the edges of the land masses,
of them would sink bhelow the sea level.
deposits of sediment. then be

many times,  You may judge of how
frequent ihuse changes have been from
the fact that between. 1\"ew York. and
the CCuatskills there are no less. than
thirtyv-five distinet strata, each repre-
senting a deposit while the land as we
know it was sul)n]m'gpdr: Nome of tjrese
strata, too, are 1,000 feet thick.”

There couid hardly bhe an example of
this more striking than the site of New
York City. The rocky rildg_es_ of Alan-
hattan arnd the Palisades were once
mountain tops. Between them - the
Hudson River flowed through-a deep
cafion. Reaching Staten Island., this
river spread out over tide-swept
marshes extending toward the sea.
Through this the river wound dis-

a
tance of 100 miles. before it finally

E’:port, referred only to earthquakes!ﬂoweg into the ocean.
gwhich had been accompanied by Then came a mighty .cataclysm of
Lchanges of the earth’'s surface and ex- nature. The marshes sank below the

vtended over large areas. In many in-
&fStances these disturbances had resulted
gﬂn adjustments of the earth’'s crust of
r;geological imporiance. The sources
¥ from which the materials had been
?drawn included Japanese and Chinese
! catalogues.

' Continuing. the bhirth of the new con-

. {inent was suggested.

out that the most pronounced earth-

quake activity of modern times is along,

a line or band of weakness in the
earth’'s surface. running from. the
"sputhern extremity of the Philippines

and Java ir an east-southeast direction |

toward the middle-of the Pacific Ocean.
in the islands that stud this area, with
their intervening troughs, are seen the
outcrops of mountain ranges of Hima-
lavan proportions. A further upheaval
of no greater relative importance. it

=g asserted, would mark the birth of

a continent.

This statement was taken Prof.
Charles P. Berliey of the Departinent
He

to

\ -
v of Geolozy of Columbia University.

‘A i d. : o .
Tt was pointe " boulders on Staten 1sland, Long Island,
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was asked to explain o vwhat theories

sucrn A suggestion was based,

“The hest way 1o desceribe continent-
building,” «aid Dr. Berkey, " vwould
to say i!

bice
i:n* the general masses of the

land remain while paris 6f them have; Rollin T. Salisoury.

shift~d from time 1o time, how at ong

point, noywv #i 2noiher.

i

' roughly permanent . in

sea level. With them went the moun-
tains and river bed. The '_tides of
ages graduzlly filled the [fissure
with mud. Glaciers sweeping: from
the north., with an ice cap in the

lAdirondack's.' transformed the interior

of New York State into a great ‘lake
and left their terminal moraines in the
heaps of gravel, pebbles, and rounded

and Connecticut. )
This example also impresses another

rpeint in the story of the new_ continent
in the Antipodes. Whiie - the (land
masses of a continent may be called

their oultlines,
the iand that is wvisible above the sea
and the continental platfoirms that are

submerged vary $0 greatly from"age to

age that common ideas of geography
would be entirely at fault while tracing

their outlines on a modern. map. -:'l‘lie’

iand masses remain, so far as the ge-
ologists are conaerned. whether vigible
or submerged. They- -form a continen-
tal platform ander water as .distin-
guished from the deep sea. B

To make this ciear, Dr. Berkeyv re-
ferrred to a stotement on” continent.

»

builaging hy . . George. State Geolo-
geology by Thomas C. Chamberlin and
Mr. George szid:

*“True continent-forming, movements

IFrom: what we; appear to . have antedated the earliest
know it is rcasonable 1o believe that'impown sediments. - As far back as wsa
the continecuts—North America, Europe,j can read

the sedimentary ‘records, the
Lelal ‘\ '}
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CONtiNeEnts Seom
1ablished., and
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is cy dence
1v changed.

“Jt is true that some very eminent
genlogists have rather freely comniecied
fornmiations on
mations
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opporsite continent by a hypotheticnd
| conversion of the intervening ocenn
| bottoms into laud or shallow water:

bt miost such faunal rvelations ¢nn be

¥

explained almost eguaily well by migra.

[ tion around the roasts, or, al mMost by

:mere ridge connections,

| “ DDynamic

[}
v

considerations alen
grave difficulties. The doctyine of the
persistence «f continents  probabiy
ought not.to be pushed so far as to ex-
, clude shallow water, or even land con-
nections betwWeen South America, Ant-
arctica, Australia, India. and South
| Africa, directly or indirectly, at certain
-stages of geological histor,\". Without
forming [inll conclusions as to the
measure of the c¢hange which the con-
tinents " have  suffered during ‘known
geological hist it is safe to con-
ivlude that the continente
‘basins were, in tone nain,
early in the earth’'s history, and that
_subsequent changes have consisted
‘chiefly in the further sinking of the
basins and the further protrusion of
the land, save as the latter has been
cut down by erosion.
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Herein lies a significant point in the
suggestion of the new continent to ' the
British Association. Mr. George wili
i not s:iy_that the persistence of conti-
nental masscs excludes shallow waters
or even land connections betiween Ant-
artica, Australia. and India. Do such
possible connecting links belong to the
-past or to the future? According Lo
Dr. Berkey there is. reason to believe
that the region centring around the
Philippines and Java and thence east-
,.south'eass't into the Pacific, visible and
;1.'.-=ubmerged. does not Lelong. to the
abysmal depths of the sea, but is a
continental pintform whicrh now hap-
pens 10 be largely submerged.

- The -accompuanving mans fix  the
.place of this centinenlad muss on the
earth’'s surface. In one is outlined the
“fire ring of the Pacifie,”  or the
circuit of greatest activity in earth-

)
!

"quakes and voleanie eruptions on that
el . - ' * v ¢ '..
gist of Culur:ado, in a standard work un

ocran. More will he said pf this later.
But it will be noted that on tile west-
ern side of the ' ring " a long. tongue-
sha ped area of earthqualke disturbance
extends from ('hina, through the Phil-
ivpines and New Zealand. thence un-
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The Shaded Portions of This Diagram
Show the Chief Regions
of Earthquake.

This Cone, Which Arose from
Crater of Mt. Pelee.
Scientific Study
It Is ‘Nearly 'Tryvice s
the Highest Tower in New York

the
Revolutionirzed
of Eartquakes,
High ans
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The Quayv and Harbor at Messina After thé Earthquake, Showing Effect
. on Beaches and Recession of Water. |
nent. he other map shows the zones:  While considering such vast 'landf
of the great seizmice Cactivity in jasses. whether above or below Uwi.
the | Bostern fendcpnere, Tite o~ Jevel of (hg s, lhe instability of the |
silzujsml area in Qecania, southwest o enrth's surface and radical changes in

Asi;t and extending into the ' Pacifice,
is the zone reported to the British As-
sociation as that of the most
nounced earthquake activity in modern
times. Herein are included the lands
above ‘the ‘waters and the submerged
platforms coinprising the new .conti-
nent.

“*TTo what other continent conld this
platform be compared? ™
the reporter  asked IDr. Lierkey.
Sotith or North America. Enrope--"r

pro-:

1t is pnssibid as large s Australia,”™

the geologist replied.

What such it continent would ‘imean
can hardly be appreciated by a glance
at a ‘ldnap. The zone ut‘\em'thquul{o
activity in the egg-shaped. area .is more
than <4.000 iles long. Within its
boundaries are the Philippines, Siam:
Sumatra, Borneo., Java, Celebes, por-
tinns. of New Guineda, and the northern
part of Australia. not vonrf’ting hun-
dreds of small islands.

Were it as large as Australia the new
continent wauld have an areit of 2,973, -
OO0 square miles. 1t would be about
one-fiftth smaller than Europe and com-
prise 80 per cent. of the area of the
Dominion of Canada. Counting in only
the larger islands and pceninsulas, the
continental platform would comnprise
naarkty 1,000,000 square miles now above
the level of the sea and about 2,000,000
square milcs that are =till submerged.

The areas "of the larger countries

within the zone eare as follows:
Snuare.
. Miles.
Thilippine Istands.. ... ... ..... 127,853
Stam Loliiiro o cn i 220,000
SUIMIALIIL t i et tneeveneeaeenea.a. il G122
BOINEO o voeennanes et e D12YRT
BT O T ¥ I %
T CeleheS il e T1.470
New Guinea........ AUUUINPNS b Birs. 1t
I - TEY IR+ 1] K1V
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the continents as we know them Dboth
play important parts.. As has been
hinted. one would hardly recognize the
map of the world in some of the stages
of continent building. The creation of
Ndrth America will serve as an ex-
ample,

Robert T. HIill, who {8 considered
one of the most expert living geologi'éts
in '(‘on-ne(_-lion with the southwestern
sections of this country, recently de-
scribed the building of North America
1o the writer substantially as follows:

The mountains

PR

we Kknow as the Ap-
palachian chain once followed the At-
lantic (vast as at present, but con-
across the DMississippl Valley.
Arizona, New Mexico. and Callfornia,
and out into the Pacific Ocean. 'In a
oreat upheaval of nature the mountains
in the interior of the country sank and

o ———— i msm— kg & ==

a continuous inland sea was formed
from the present Gulf of Mexico to!
Hudson Bay. The Rocky Mountains,

upraised. rent {_he continuous ridges of'{
the prehistoric Appalschian chain. near|
the DMexican border. To- these were,
added a third line of upheaval along
the Pacilfic Coast., 'This .is the earth-
cduake belt which zaused thé San '‘Fran-
cisco disaster. 1t emerges from ' the
Pacific and “intersects ‘the " Roecky
Mountain chain and ~the ruins of thej
prehistoric Appalachians near the Mex-
ican border. then extends. eastward
through the West Indies. In the mean-
timie the bed of the inland sea, with ite
strata of mud and clay,’was upraised

A et ey 4 R ———

the present Mississippi Valley came
into existence and North America be-’

gan to assume its present appearance. l

The theory of a continent upraised !hl
Oceania becomes more reasonable when ]

one reflects on changes such as those
described in North Awmerica, © To suchi
cgenerial outlines, too, are added many‘
historical instances of the instability of

- ous

by
Poche

—
—
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. cospecially along their bor-

Heras are some of the most conspici-
examples in recorded history o7
earthqguakes or velcanic eruptions add-
ing to the land above the ses or swal-
lowing it up in the waters:

widespread
the ** Jewrt

1l —In an acrcount nf
earthgnake in Canada in
Ileliutions,” a, report is given ol Q
attle mountain T near the of
i, D’nul on the river hanx.
gquarter a ieague or neaiviy 1h1t
In circumference 7 which was swal-
lowed up in the waters Aax Qi
it had only taken a plunge. came up
change:d into a littie isiand.”” Further
down the St. lL.awrence River, near
Pont Aux Alivueties, " a whole furest
became detached from the mainiand
and siid mto the river.”

1692---The former
Jamaica, was

ISav

o
thi

i,

city of
sitnmerged.
San Do-
seaconst
and the

1701--During an earthguake in
mingo, twenty Jeagties of
stiddeniy sank into the sca

site nas since formed a bay.

earthquake,
cix minutes,
coast hetween

t7o0-In the great  llisbon
onstﬁing‘ GO.MY  lives in
poirtions of the sen
tape da Roca and (Cape ("arvaeiro
foll into the sea. ‘The new JI.ishon
gquay suddenly =sank into the water
with an immense crowd of people.

1762--Sixty square miles of the coast ot
’ Hindustan was permanentliy sub-
merged.

1ITa3—An earthquake shook Calabria and
Northeagtern Sicily., costing 30,000
lives. Rocks rose on the Calabrian
plain. Neighboring mountains were
clevated. Iouses were depressec
awallowwed up in fissures. Wells

At Messina Strait LLarge Sections of
This Cliff Were Thrown into the Sea
in 1873. Ore Section Was a Mile
Long.
tions,  They would form bases of In-
theories but be 110 Sense
That other evidences of the
pozitive sori are tforthcoming.

tevesting in
proofs,

maost

“however, forns another striking pnase

of

S knowledge

They

INingston, .

l

the announcement in Sheffield.
These deductions belong to the new
seismology. which has harnessed the
earihquakes and brouzht to men a
Mother Farth and. her
hardly possible  otherwise.
deal with world-making as a
whole and & branch of investization
which has probahly made more amaz-
ing progress in the last twenty years
than any other in science.

of

Mmeihiods

The progress of seizmology» has been
along the =ame lines as the modern
methnds employved in other sciences.
particulariy surgery. The idea .is to
cast aside the abstract theouries based
on isolated! groups of cases, ‘and col-
lect exaomples by thousands. bind them
iozether by comparisons. cut out the
exceptions, draw up averages that are
universal. agd on these base a positive

snd unavoidable truth.
Refore the new seismology was. de-
veloped by PPref. Milne. and his asso-

ciates. there were nearty as many the-
ories about edrthquakes as there were
fashions in phitosophy. The ancients
thought, for instance. that the up-
heavals were caused by monsters mov-
ing through the earth or rising from
the Biblical ** waters under the earth.'
The theory of Greek philosophers that

| earthqualkes were caused by air rush-

!

or,

1

|
.
'

l
f

were forced out .of the ground until
their copings resembled small towers, .
Irom the 1rock of Scilla large sec-
tions of ¢liff were broken off and ot
one piace a =ection a mile loug wns
thrown into the sen.

1887---An earthquake at Sonora. on
the northern horder of Alexico, was:
accompanied by geological changes

which make il rank among the greal-
est of world upheavals. A range of

mountains. the Sierra Teras, were
uplifted between faults which
aopened on either gide. Millions of

cubic feet of rock svere throwil down
from the slopes into the canons and

water courses, the largest amount
of vertical d.splacement being about
20 feet.

1890—1In September of thls year the con-
tour of a iarge area in Alaska was
modified by a serious earthquake.
Genlogists visiting Yakutat Bay in
105 realized its intensity for the
first time. Saeotions of the beach nad
been ralsed from's to 12 feet, others
from 30 to 47 fcet. Other sections
of the coast were submerged. A new
islard, 4350 fect long and o feet wide,
rosa apparently from deep water.
Reefs formerly visible at low tide
projected above the sea at high tide.

1907--Tn the Jamaica earthguake, on Jan.
14, 1) vards 6r more of the now eity
was submerged to a depth of ‘from
X to 25 feet, and the depth of the
harbor was increased at some points

ing, interesting as they are,
probably have to be dismissed were

they unsupported by other investiga- l

R e — A Tt S S A e P T Wi © T Vil e MRS W W dem e e et %m o § e
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.all over the world stimulianeously.

ing into the fabric of the earth. by ex-
ploding vapors, and falling masses of
rock and spil was reflected in the
ideas of the mediaeval savants.. Von

» Humboldt connected earthquakes with

voleanie eruptions” As late as 1857
Robert 2Mallet elaborated the modérn
theory . that euartrnquakes and volcanoes
were paris ol co-related upheé.vals
along lines of weakness In the earth's
surface,

Bv such means earthquakes and vol-
canic eruptions became betier known?
Bu: it could not be said that earth-
qualres were harnessed. That feat has
Leen made possible by the perfeétion
of the seismoscope, the delicate instru-
ment s=uggesling the idea of the pen-
dulum. by which earth tremors: are
recaorded in tracings of the vibrations
with a pencil on a strip of paper. These
gseismoscopes have often been dPS'CT‘ibte'f.‘i
in detail, so that they are familiar to
most gewspaper readeis. "

are made
i'n-
ler Prof. Milne. the British Association
has established forty-five stations at
wideilv separated points with observa-
tiors regularly made_upgm Milne stan-
dard instruments. These mare forwarded
to a ~entral commission of the associ-
ation for listing and co-ordination.

In this country there are scismologi-
cal stations at \’\-’ashington? in New
Enzland. the Mississippl Vailley, Cali-
fornia. Alasku, Panama, Honoiulu, Tu-

Now ‘‘earth_aurographs ™

Working in co-operation with

5

*

s

(Contin\iegl on Page 8,) 3
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A NEW CONTINENT MAY BE ADDED SHORTLY TO THE WORLD

—

(Continued from FPage 5.)

even the Government is a committee of
thirteen members from the American As-
snciation for the Advancement of Science.

In Japan there are 71 stations of the
higher class and 1,437 minor points of ob-
servation. Germany has 12 stations, with
headquarters in Strasburg. In Italy there
are 15 stations of the first class and 800
correspondents. Chile has 3 stations of
the first rank.

Hardly less important than these ob-
servations are the earthquake records.
Japan ha tne bet of the carthgualke
lists. The reccords go back nearly
1,500 years. IFrom them Prof. -Milne pre-
pared a catalogue of more than §000
shocks. Next in importance is the his-
torical data found in Italy. The earth-
quaké catalogue for the Province of Ba-
ratta in that country, issued recently,
covers 1,000 pages and contains memo-
randa running back as far as the year
1000, with scattered daia until
ginning of the Christian era.

Pioneer work with these lists and the
iearly records of seismoscopes led to the
€stablishment of vital general principles

the be--

‘regarding the weak points in the earth’s

surface., A Yrench officer of artillery,
Count de Montessus de Ballore, spent
the better part of s lifetime compnliling
the heginnings on an carthgnake geogra:i
Ife combined 170,000 records of

phy.
shocks 1o show the districts in _whir-hl
they occurred most frequently. His maps

indicate that the earthquake belts encircle
the earth in two great belts or zones.
One of them is outlined by the Alps and
the NMlediterranean, the Caucasus and
Himalayas. The other surrounds the Pa-
cific Ocenn and extends from New Zea-
land downward to the Anarctic. This is
the so-called * fire ring of the Pacific.”
I3y its delineations the theory of an In-
ter-relation of earthquakes or voleanic
disturbances at widely separated points
was established.

In the meantime IE. O. Hovey of lhe
American Museum of Natural History in
this city bad visited MIMount IFE&lE, Mar-
tinique, after the eruption, and made ob-
sorvations which set the =secismologists |
thmkm" in a new direction. 1In the Win-
ter and Spring of 1902-1003, just after the!
eruplion, a1 monster spine was forced upl
from tlie crater of Pé&leé. It soared up-

o4

-and flow away.

ward llke a mountain summit 1,174 feet in

‘air, or hnearly twice as high as the tower

of the Metropolitan Life Bullding. It was
a -thick, pasty mass of lava and ash,
hardening too rapidly to form a siream
Tho spine fell to pieces
under the action of the elements and dis-
appeared in the latter part of 1903. But
this most remarkable feature of any wvol-
canic eruption known to science explained
a transitory stage of continent bullding.
In six years, bettheen 1899 and 1905 there
were enough unfelt earthquakes listed to
enable Prof. Milne to draw the ovals on
the map of the world where such dis-
turbances were most frecquent. Prof.
Milne's! expedition to Oceania and the
Antarctic in the steamer Discovery added
more Information regarding esrthquakes
in regions little known to science. During
this trip, from March 14, 1902, to Nov.

23, 1993, dctalled observations were made

of selsmatic conditions in the Antipodes.

Certain elements, still to be accurately
defined, both ald and complicate this
issue. One of the aids is the system of
detecting very slight changes in the
earth's, surface when no perceptible sen-
satio:%o,_f s_hoc_k_ is noted. These are sup-
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posed to accompany the ‘‘ brantide,’ lit-
erally an Iltallan word meaning ‘' like
thunder '"—the rumblings sometimes faing,
sometimes llke a6 discharge of artlliery,

frequently reported in all parts of the
world.
One way to detect these slow adjust-

ments in the earth’s levels is by sighting
a point between two trees or similar ob-
Jects, then testing them from time to time
with a surveyor's level. Another series|
of experiments to the same end is being
conducted in Italy by the use of a camera.
The Instrument, with a powerful tele-;
phocal lense, is adjusted to conform with |
the lines of a hill, a mountain top, or oth- |
er permanent feature of a landscape.
From the variations in this adjustment, as
it appears on the glass screen of the/
camersa, it is hoped to compute the varia-
tions In surface levels.

With the aid of this new science Prof.
NMilne was able during the voyage of the.
Discovery accurately to record the seis-
milc activities of the site of the sup—I
posed continent. Iis chart shows that in
this zone. from 040 to 1,071, seismic dis-
turbances were noted in twenty months
from March 14, 1902, to Nov. 23 of the!

U}

followlnz vear. This means an average
of from f8rty-eight to fifty earthqguakes
a month.

To this evidence of the earth’s unrest
the charts of the reglon add the outlines
of the continental plateau to which Dr,
Berkey referred. It is bordered con the
west and south by &a rock-ribbed cres-
cent formed by the Malay Peninsula, Su-
matra, Java, Celebes, and Bornet. Thence
it extends by a submerged ridge to the
Philippines. It may be generally defined
as comprising the southwestern half of
the China Sea. The plateau, it is be-
lieved, sank bheneathh the ocean in com-
paratively recent geological times. It
seems like an extension of the continental
shelf of Asia to the northward, once
connecting Java, Sumatra, and ' Borneo
with that mainiand.

Surrounded by abysmal ocean depths.

' the water over the plateau is hardly more

than 300 feet deep. In the sea north of Java
the depth of water over the plateau was
found to vary from 66 to 302 feet. On
the other side of the rim of mountainous
land, 123 miles to the westward, the sea
has been sounded to & depth of 18§,000
.I‘.'(EE‘Z.‘L N \
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