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1 How Nature Breaks Rocks
W. E. FLOOD, M.A., Ph.D.

An object which is placed in the sunshine becomes hot,
and heat causes most materials to become slightly bigger —
that is, to expand. An iron bar, for example, whose ordinary
length is 6 feet becomes about % inch longer when it is
made red-hot. The sun, of course, does not make rocks
on the earth’s surface red-hot, but rocks which are not pro-
tected by soil and’ plants do become quite warm in the sun-
shine. The surface of the rock expands very slightly, but
the inside of the rock, which is not heated, does not ex-
pand. This causes a little crack, and gradually little pieces
of the rock break away.

The freezing of water also breaks off little pieces from
rocks. When water is made cold enough, it turns into ice,
and the ice takes up a little more space than the water
from which it is made. One cubic foot of water forms 1 /10
cubic feet of ice.. If we take a bottle full of water, tie
the cork firmly in place?, and leave it where it is so cold
that the water freezes, we find that the bottle breaks. This
is because the ice which is made needs more space.

Water may fill a crack in a rock; it freezes when it is
very cold and, in doing so, makes the crack wider. Gradually
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little pieces of rock break away. We should expect rocks
to be broken in this way near the tops of high mountains,
where it is very cold. The little pieces of rock which are
broken off from hills and mountains roll down into the
valleys, .and we sometimes find great heaps of rough, sharp
stones near the bottom of a mountain. _

The wind causes much wearing of rocks, particularly
if sand and dust are blown along by it. If the wind blows
over sandy couniry, such as deserts and beaches, it picks
up quite a lot of sand and carries it along. The particles
of sand rub, scratch and cut the rocks against which they
are blown. Soft rocks may be gradually worn away and
harder rocks are rubbed so that they become smooth and
shiny. Sometimes a rock is made into a very strange shape
because softer parts are worn awayl and harder parts are
left. The wind near the ground carries most sand with it
and so wears the lower parts of big masses of rock most.
The lower part of a cliff may be worn away and then, in
time, the upper part falls down. '

Sooner or later, the sand and the particles of rock drop
from the wind to the ground. In sandy places you can
often see heaps of sand forming little hills. They are called
“sand dunes”. Sand is blown along near the ground and
some forms a little pile against a small bush, some grass,
or a small rock. The pile grows and forms a sand dure.
Sand may be carried many miles by the wind. A dry wind
called’ the Harmattan, which blows from the Sahara desert
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over Ghana and Nigeria, carries much sand and dust. The
dust falls to the ground as a fine powder.

Much wearing and breaking of rocks takes p‘ace on
the s2ashore; for the action of the sea iz very powerful.
As you stand on a beach, you can hear and see the sea at
its work®. Stones are dragged up arid down the beach, and
worn so that they become round and smooth. On some
parts of the coast the waves beat against the rocky cliffs.
The mere force of the water would slowly wear the cliffs,
but this damage is small compared with* that caused by

the stones and sand which the water throws against them.

Notes

1. RUEBRLRUBHREMNREHTMBLEER, K&k
B FF % «The Earth on Which We Live» —$,

2. tie the cork firmly in place
in place & in the right or proper place ( f£i& % hr
), #.
Every tool is in place. (@4 TEIESYHMAE . )
5 in place g%, & out of place ( R7EiE YHAE )

3. ..., you can hear and see the sea at its work.
at work F B & doing something ( ZETfE, AHEF, -
T, #lfn.
They are at work on a new machine. ( eI EETTFH
EFBHE. )



4.

..., but this damage is small compared with that caused
by ... :

compared with & “5----.- HHEL” . Fla.

The output of our commune has increased by fifty
percent (as) compared with last year. ( &1 K =
B 5 LEMLMM50%. )

to compare ... with ... £ “iBe e A8 .
You can compare one thing with another. ( {RUE[PIE

 —HERS—ERL, )

He compares me with my brother. ( fhiBRMKE L
B—T. )

to compare ... to ... 2 “4E...... g B W,
We may compare life to journey. ( BAIFI LIRS
iR, )

Comprehension Exercise

If an iron bar becomes ¥: inch longer when it is made

- red-hot, how long was it before it was heated?

Why does the surface of a rock expand more on a hot
day than the inside part of the rock?

Wlieh'Water freezes, does its volume increase or de-
crease?

Describe one way of breaking a bottle without hitting
it.

Are the lops of high mountains hot or cold?

We sometimes find heaps of rough stones near the



bottom of a mountain. Where have these stones come
from? _

7. How does sand affect hard and soft rocks when it is
blown against them?

8. Why does it often happen that the lower pért of a
cliff is worn away before the top part?

8. What may cause a sand dune to begin to form?

10. Why are stones on a beach usually smooth?

XEARERTITEE Y

BUERRYE T ok WM, 0 A ARG A % B0 bt K 7 4 35
K, WRBRERE, Fim, —REkE, BEEXKR, SmMR
BIRARRER, RERBALRTR, ¥R, KFHARSEBIR
EELWEEWBARIGRE, BR, 35 - EREY RS
H, ERXETHHMSTEMEYR, BEMNEES MR,
Tk 2B T RBNHCIEK, K= /N S5, W
HEGRAHETE.

KOG A DS EERRARS . K 58— RN
LERK, VK EG 2 UK B 7K B 4R K — BB 2 ], vy
REK SRS R0 S SR Bk, TR I S ok 9
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B LA R B S MY T . — R “rgE 7
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K. RISTEME FRIRE, BT LIREIRE Bk ¥ 7 2 F
Mo BREREERELET, BEXENL. EER0%E
WL R R GRS REKN RSB Em S,
ERXMBARFEARED R EREEMAL, RETEET,

2 Dr. Simpson and Chloroform
EVE BLANTRYE SIMPSON

In a letter to Mr. Waldie, Professor Simpson wrote, “I

am sure you will be delighted to see part of the good
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results of our hasty conversation? I had the chloroform
for several days in the house before trying it, as, after
seeing it such a heavy liquid, I despaired of it, and went
on dreaming about others. The first night we took it, Dr.
Duncan, Dr. Keith, and I all tried it simultaneously, and
were all under the table in a minute or two.”

Dr. George Keith, writing to me in 1891, says: “Dr.
Miller, in the appendix to his work on surgery, published
soon after, gives a full account of the scene. It is pretty
correct, only he says we all took the chloroform at once.
This, with a new substance to try, would have been foolish,
and the fact is, I began to inhale it a few minutes before
the others. On seeing the effects on me, and hearing my
approval before I became unconscious, they both toock a
dose, and I believe we were all more or less under the table
together, much to the alarm of your mother, who was
present.”

Proiessor Miller, his neighbour, who used to come in
every morning to see if the experiments had survived,
says: ‘“These experiments were performed after the long
day’s toil was over, at late night or early morn, and when
the greater part of mankind were soundly asleep.” He
describes how, after a weary day’s labour, the trio sat down
and inhaled various drugs out of tumblers, as was their
custom. Chloroform was searched for and found beneath
a heap of wasteA paper: and with each tumbler newly filled,
the inhalers resumed their occupation. A moment more,
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then all was quiet, and then a crash.

On awakening, Dr. Simpson’s first thought was: ‘“This
is far stronger and better than ether.” Then he noticed
that he was lying on the floor, and that among the friends
around him there was both confusion and alarm. He saw Dr.
Duncan snoring heavily, and Dr. Keith kicking violently
at the table above him. They made several more trials of
it that eventful evening, and were so satisfied with the re-
sults that the festivities of the evening did not end till a
late hour, 3 a.m.

The onlookers to this scene were my mother, her sister
Miss Grindlay, her niece Miss Petrie, and her brother-in-
law Captain Petrie. Accustomed as they had grown to ex-
periments,® they were startled by the results of this first
“inhaling of chloroform”. My aunt often spoke of Dr. Keith’s
ghastly expression when, ceasing to kick, he raised his head
to the level of the table and stared with unconscious eyes
on them. She had such a horror of chloroform that she
refused ever to try it. My father used to threaten to put
her under its influence, and when she fled, he gave chase;
but, light of foot as he was in those days, she always es-
caped; for fits of laughter used to seize him and stop the
pursuit. Great was my father’s joy at his success, and in
having so powerful an agent to deaden the suffering that he
had to watch daily. _

A certain Duchess expressed her feélings in a letter
she wrote before chloroform was a month old: “Dear Dr.



Simpson, 1

discovery’.

I cannot resist one line to wish you joy of your

I think your life must be a very happy onc from

the relief of not witnessing pain. It must make you very

happy. dear sir,

to have discovered so great a benefit.”

Noﬁes

O, BN BRR, Kk TR FEAK .
BJ.Y. #EHEML (1811—1870 ) R /LA BAA 2
B TR, M0 IR EIE R R A R E S
R—RMTIEZIE, BEBESE—R, FARKSEKER
fiY B4 E #7508, AL Y <Sir Janes Y. Simpson,——
B, EERFEHELINLIL

I am sure you will be delighted to see part of the good
results of our hasty conversation.
RRBRELERE X S EABARZ AR L ES R, XEK
our hasty conversation B35 Ik /R IF % & 2042 ORI
AR HIE |
Accustomed as they had grown to experiments.. ..
= Although they had grown accustomed, .
XR—EBRIENG . as BiERE, 518iBRIEBEN,
AR FRE NG AR EIRERF,  BENTD M EE,
RIBR)ERET, BEERR as, RABRBRBEELERS
Filan.
Small as atoms are, electrons are still smaller. ( JR¥F

BRAR/D, BRTEAN. )



Search as they would, they would find nothing in the
house, ( REMAIEXEF HILET, HEMIIIAE
EMERA. ) | I

Light of foot as he was in those days, she always
escaped. - ( REFHOL F T hsh R, EHEHBAET ., )
I cannot resist one, line to wish you joy of your dis-
covery. - | i o

resist £ keep back from, ff “Z{E” . ¥R TEEM,

fE “RBRME” 3 “BTE” 5 “FEL @, B,

"1 can not resist peanuts. (ﬁﬁﬂ%é’&ﬁ%*ﬁ?ﬂﬁo )
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Comprehension Exercise

Which doctors tested chloroform with Dr. Simpson?
Did it make them unconscious or not?

What was the subject of Dr. Miller’s book mentioned
here? -

In his letter, Dr. Keith says that it would have been
. foolish for all three men to take chloroform (for the
first time) simultaneously. Why?

Vi}ho was the first to inhale the chloroform?

What alarmed Eve Simpson’s mother?

. Why did Professor Miller go to the house evefy morn-

ing? ’
When the three men found the chloroform and inhaled
it, there was a crash. What caused the crash?



§. Why was Dr. Duncan snoring? What was Dr. Keith
deing at that time?

9. Why did Eve Simpson’s aunt always escape when Dr.
Simpson chased her? Why did he chase her?

10. What was the cause of Dr. Simpso_n’s great joy?
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