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Earthquakes and
Selsmographs

(Oonti.nued from page. 3.)

:_an omon There is. good ‘evidence
“that the outer layer is about 30 miles

 _ thick.and the basement rock is oM~
) There Heemns

posed most¥y of granite.
“ to-be a well-defined surface of discon-
. tinnity (1.6, & break of rock type)

. around this depth. Then the next thick -

layer seems to have a break at abont
1500 miles bhelow the earth’s surface,
The nature of the rocks in this stratam

o is. thOught to be darker and heavier

than that in the upper and something

‘11ke basalt rocks.

: Some authorities consider that miner
“breaks also exist at 75, 250, 750 and
1100 miles below the surface, but it

“is a fairly well .agreed fact among
seismologists that the main breaks or

- junetions of layers occur at 30 and
- 1500 miles below the surface. Regard-

ing the central core, the evidence

available indicates that it must be-

homogeneons fo a high degree, very
rigid and demse—more dense probably
than steel. Both temperature and
pressure existing there must bhe of a
high order, but the state of balance

*. of these forces is not quite understood.

Now in order to get a better idea
of the propagation of the earth
waves, if we look at the clock and
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imagine it represents a section through
the earth with New Zealand re-
presented by the figure 7 and say
the vibrgtions of the Napier ’quake
would 'pass around the earth’s
onter layers in the direction of 8, 9,
10, ete, ie., in a clockwise direction,
and simultanecusly there would be a

‘series: of waves passing around in a

counter-clockwise direction. - A further
series of waves would be found to be
pa,ssmg through the earth close to the
inner core.

Yet another type of wave has to he
accounted for. This is called the
ground wave, and comes in after the
trangverse and longitudinal waves be-
cause it is composed of the energy of
these waves that have Dbeen reflected
from the various layers and further re-
fiected from the floor of the ocean on
the air itself. It travels right around
the outfer ground-level skin, and is the
strongest of 21l the waves.

Thus when all these incoming waves
arrive in close succession, we have an
explanation of the eomplex curve re-
corded.

Actuallv the complete motwn of a
paltlcle of matter was carefully ana-
lysed in a Japanege earthquake, and
subsegently a model was made which
proved to be like a huge loosely-tangled
knot of yards of string.

In spite of the fact that the curve
record is very complex, seismologists
can interpret the irregularities very
accurately. To give just one instance
that happened immediately after the
Murchison ’guake, it may be recalled
that an observatory in Ottawa, Canada,
announced that a ’quake must have
taken place at the latitude and longi-
tude of Muorchison and calculated the
time to be only one minute later than it

occurred.
TII 491%1110"1:11)]1 itself is very sen-

sitive owing to the mechanical ar-
rangements for magnifying the actual
movements that it detects. The record
is made‘by either a beam of lLight

Beismographs,

focussed on to a slowly-moving photo-
graphlc paper or a solid stylus serateh-
ing its motions on 2 smoked paper dlSC
or cylinder.

Two arms set at right angles are
oriented in a north-south and esst-west
direction to record the relative amount
of motion in each plane.

A central mass, congisting of a heavy
weight, ranging even up to tons, is deli-
cateiy pivoted or suspended, and upon
it is attached the recording arms or
mirrors in the case of a beam of light.

‘What takes place when an earth-
wave comes along is that the supports
move and the central mass remains
more -or less fixed because of the prin-
ciple of inertia on which the instrument
ig built.. Thus we see that the actual
motion is recorded by and on the sup-
porting or balancing outer framework.

Another type of seismograph that is
very sensitive is one that uses a radio
cireuit to give it the vequired .accuracy.

The fundamental principle on which
thig instrument is construncted is that
a Lyhnduoal mass several hundred

pounds in weight is suspended by a

wire 80 feet long, and has a large plate
of & condenser fixed at the bottom. An-
other condenser plate is held a little
distance away and is connected into the
circuit. Any variation in the distance
betwen the two plates sets up audio fre-
quency sounds, which are ultimately
converted into a series of waves on a
recording device.

The Science of Seismology.

SEISMOLOGY iy a fairly new science,

but seismographs, of a type, were
used by the Chinese hundreds of years
ago. . Much has already been accom-
plished, as mentioned ealher, but many
Dr oblems still remain to be solved.
There is the guestion of “continental
drift,” by which is meant the view held
by some aufhorities that the continents
themselves are mbre or less afloat on
the lower layers of the earth, much the
same as waterlogged pieces of wood, It
has been stated that there is a measur-
able amount.of lateral motion across the
earth’s crust by the North American

average man. - )
Seismdlogy, axde& by geoiogy, has in-

© dieated whele mountain chains may be

horne where there are now deep seas.’
Men of all nations have taken up the
study, -but the Japanese have led the
way, aided by the fact that they ex-
perience thousands’' of  earthquakes
every year. = The late Profegsor Omari

-was no doubt ore of the greatest ai-
“thoritiex om: this subject. -

It was bhe who warned the Japanese
authorities of the likelihood of impend-
.ing earth movements in certain areas of
structiural weaknesses; and. in v1ew of
this warning the. mauority of the: popu-

- ‘lation were evicuated to other regions.
Subsequently - earthquakes - did take
" place in the locality, but the toll of life

was considerably lesser than it would

~ have been had his warmng gone un-
heeded. . g

 Future Earts Movements. o

THE question naturally arises ag to
" whether earthquakes can be pre-

- dicted, to which I answer “Yes, provid-

ed a geological time seale is used.”

Man, with his-average span of three
score years and ten .on this earth of
ours fails to comprehend the true age
of - the earth, which is of the order of
1,500,000,000 years. .

On geologxcal ev:dence, earthquakes
may continne in a region for a long
period. New Zealand, in particular,
must look to that marrow rift in the
sea floor which runs from the vicinity
of the Bast Cape over a thousand miles
to Tonga, as the.evidence of crustal
weakness and cause of: many of - her
earthquakes.

The study of the moxmtam systems

‘of the New Zealand-New Guinea areas

and elsewhere right around the whole
Pacific by scientists of all nationalities,
will, in due course, enable us to have
greater warning, and therefore prepar-
edness for future earthquakes that un-
doubtedly will come in the course of
history.

I will conclude by quotmg the follow-
ing remarks of Professor Bartrum, of
Auckland TUniversity, with which I
heartﬂy agree :—

“We in New Zealand are 11v1ng in &
fool’s paradise, in that we are making
no adequate attempt fo study earth-
quakes and their causes,

“New Zealand is known to be liable
to earthquakes of varying intensities.
and there is no reason to suppose that
the islands have yet reached a stable
state. There is a yearly average of
about 70 earthguakes strong enough to
be felt by humans, At the same time
little real attention is paid by the Go
ernment to the study of seismology, an
I would urge on all to attempt to have
this state of affairs remedied.”” -

In the course of this lecture fo- the
Justices of the Peace Assoeiation, Pro-
fessor Bartrum pointed out that very
frequently wammgs of 8 severe earth-
guake wele given some time before i%
occurred, in the form of strange noises
of a very low wave length, which might
be heard by some people and be inaud-
ible to othes. The cause of these noises
wag a series’ of small -earth Jars,
brought about by the breaking of un-
even conditions between planes of rock,
which would eventually slip- extenswely
and cause the big earthquake.

AS announced in ‘our last issue, My

Will Lawson, the much-travelled
New Zealand poet and writer, will, on
May 22, speak from 2YA on “Impres-
sions of tlie Far Bast.” - The time of
this talk has been altered, however,
from 740 pa. to-815 pm.
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