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PREFACE. 

A traveller, passing through a picturesque country, 

may add to his enjoyment by delineating the cot

tage, the rock, or the tree, which happens to please 

his fancy, without venturing to pourtray an entire 

landscape. And thus, while reading the works of 

eminent geological writers, amused by ingenious 

theories, and interested by their application to 

well-authenticated facts, I have sought to per

petuate my own pleasure, and also to contribute 

omething towards the entertainment of others, by 

attempting a series of sketches, which, without pre

tending to the completeness of a system, may af

ford some glimpses of the structure of the earth. 

A 2 



IV PREFACE. 

This little volume is not designed exclusively for 

young persons, but for all to wbom the subject is 

new, and who have not inclination or opportunity for 

studying it scientifically. The references ·n ill show 

that the works of those who are considered the 

best authorities, have furnished the materials. As 

to the mode of arranging them, the adoption of 

colloquial intercourse seems to afford the greatest 

freedom and variety of illustration. 

My hero, an intelligent youth of :fifteen, having 

lived with well-informed parents, has acquired 

habits of thinking and speaking', in some respect ·, 

above his years, while he retains the simplicity 

and eager curiosity of early life. I have supposed 

this youth's attention to be awakened hy circum

stances likely to occur in the locality assigned him: 

and I trust that those who may be induced to 

accompany his progress from the first discovery of 

a fossil-shell, will find that he advances gradually 

and naturally from the ob ervation of particular 

facts to the investigation of causes, and to some 
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acquaintance with the opinion. entertained by the 

best writers on the subject. 

Other interlocutors might have been cho en ; 

but having already represented Harry Beaufoy, at 

ten years old, directing his lively curiosity to th 

study of Nature, his character suited my pre ent 

purpose, and conveniently enabled me to refer to 

former explanations, without the tediousness of re

peating them to readers for whom they would pro

bably be quite superfluous. 

Should any of these have previously formed an 

acquaintance with 'little Harry,' I hope they will 

not be reluctant to meet him again; and perhaps 

may acknowledge his identity, though, like the 

eleve of the honest Dominie, he has grown much 

taller since the last interview. 

CHICHESTER, 

1831. 
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INTRODUCTION. 

IT is probable that some who may open this vo

lume are already acquainted with Harry Beaufoy, 

either as a lively, intelligent child, who was en

couraged to exercise the dawning powers of reason 

in observations tending to show that the marks of 

design and contrivance exhibited in the structure 

and habits of animals, are of such a nature as to 

assure us that benevolence, or the purpose of com

municating happiness, must have been the motive 

which influenced the great Crea.tor to bestow the 

gift of life on the countless multitude of beings he 

has formed ;-J<--or, they may have seen him at a 

more advanced period, improved in taste and un

derstanding, familiar with the beautiful concep

tions of poets and historians, and listening with 

interest to the evidences of that religion which 

* Harry Beaufoi,, 
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teaches us that the earth, furnished as it is with all 

that can delight the senses, and contribute to the 

sustenance of man, is designed-at least in its pre

sent state-to afford him a habitation during only 

a very small part of his existence.* 

To persons who have already this knowledge of 

his character, it need not he said that Harry "was 

no vulgar boy"-that the cheerful buoyancy of 

youthful spirits often gave place to deep emotions, 

excited by causes which have no power to awaken 

such feeling·s in an unreflecting mind. At the age 

of fifteen he bore a striking· resemblance to the 

character of Beattie's Edwin. Like him, 

" whate'er of beautiful or new, 
Sublime or dreadful, in earth, sea, or sky, 

By chance, or search, was offered to his view, 
He scann'd with curious and romantic eye. 
"\iVhate'er oflore tradition could supply 

From Gothic tale, or song, or fable old, 
Rous'd him, still keen, to listen and to pry." 

But though possessing this poetical tempera

ment, it was not the wish of his parents that their 

son should be a poet; and without offering any 

violence to the natural bias of his mind, they en-

* Familiar lllustrations of the E,'idences and Design of Christianity. 
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deavoured to regulate it, by turning hi att ntion 

to common things, leading him to the ob. ervation 

of facts, and endeavouring to make him acquaint cl 

with the occupations a · well a with the dutie of 

life. 

Individual character is aid to be the re ·ult of the 

circumstances by which persons are surround <l 

from childhood-" an insen ible education-which 

is of more constant and powerful effect than that 

which is direct and apparent."-l<- But it often hap

pens, in the education of circumstances, that their in

fluence is so various, de troying or neutralizing one 

another, that the original bias of the character 

seems to be lost, or confounded, in the multitude 

of conflicting impressions it has received. This 

was not the case with Harry Beaufoy. His mind, 

remarkably little exposed to counteracting· influ

ences, expanded slowly, but surely. His careful 

instructors, more anxious that he should learn to 

reflect, than appear to know, did not hurry him 

forward. He had for some years been the only 

object of parental affection, and this prolonged 

his residence at home; for Mr. Beaufoy, himself 

closely engaged in professional duties, was re-

* Mrs, Barbauld's Essay on Example, 
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luctant to deprive his wife of the pleasure and 

occupation afforded by the society of her child. 

Harry, therefore, except for about two hours in the 

morning, when he went to receive instruction 

from the curate of the parish, was generally the 

companion of his mother; and she, devoting that 

interval to the arrangement of her domestic af

fairs, had ample leisure to read or walk with him, 

and a powerful motive to improve her own mind, 

that she might assist in the cultivation of bis. She 

often, indeed, distrusted her ability for the office, 

and one day said to her husband: "I wonder you 

are not afraid that Harry will be spoiled by re

maining so long at home with me." " I trust it 

will keep him from, being spoiled," replied Mr. 

Beaufoy. "With Harry's disposition to learn, he 

does not require the stimulus of emulation; and I 

have no doubt he will obtain a respectable share 

of school-learning, as his progress, since be has re

gularly attended Mr. Green, is very satisfactory. 

As for the rest, surely you are a more improving 

companion than the common herd of school-boys. 

If you were weakly indulgent, or Harry rude and 

petulant, there would be no remedy-he must then 

go to school and take his chance; but wjth his 

gentle temper and ardent desire for knowlege, I 
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think he may safely remain under your mild go
vernment, till it is time to commence his I rofe:
sional education." 

Mr. Beaufoy still retained all his early predi
lection for "the noble and benevolent art of sur
gery;"* but he was inclined to think the study of 
medicine would be better suited to Harry's turn of 
mind. Leaving this to be determined by the fu
ture developement of his son's character, he was 
well pleased to see him acquiring a love for general 
literature, by reading· and conversing with his mo
ther; while his little ga~den, and taste for botany 
and natural history, supplied him with varied 
sources of amusement when she was otherwise en
g·ag-ed. This did not often happen. Mrs. Beaufoy 
was anxious to justify the confidence reposed in 
her by her husband, and truly solicitous for the 
improvement of her son. Harry was therefore 
pretty certain to find her in the parlour, constantly 
employed, but ever ready to answer his inquiries, 
or to share in his pleasures. 

* Harry Beaufoy, p. 58. 
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CHAPTER I. 

Not a bree-Le 
Flies o'er the meadow, not a cloud imbibes 

The setting sun's effulgence, not a strain 
From all the tenants of the warbling shade 
Ascends, but whence his bosom can partake 
Fresh pleasure unreproved. 

AKEJ\Sll>E. 

0 E fine spring morning Mrs. Beaufoy was tempt

ed to extend her walk beyond its nsual limits, and 

.·he asked Harry whether he would not like to go 

to the top of a neighbouring hill, which com

manded a very exten ive prospect. He joyfully 

a:sented, and they turned up a long chalky lane, 

leading to th€ top of the Down. The high bank · 

and hedges confined their view to the narrow track 

1 efore them, but th y were delighted by the rich 

.B 
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and varied notes of the nightingale, then in full 

song. 

" ,vhy should these birds be spoken of as sing

ing in the night?" said Harry: "I am sure they 

seem to enjoy the blue sky and the sunshine as 

much as possible. There must be a great many of 

them in these hedges: only listen, mamma ! How 

faint and distant some of the notes sound, while 

the birds near us are piping so distinctly: they 

seem to be calling and answering one another all 

the way up the lane." 

"Hush!" whispered his mother, "there is one 

yery near us indeed. Look! you may see him. I 

it not wonderful that such various, powerful, con

tinued sounds can proceed from that little throat?" 

They stood listening for some time, and then walked 

lowly onward. "As to their singing exclusively 

in the night/1 continued Mrs. Beaufoy, " you per

ceive it is a mistaken notion. In the day time, 

when many other birds are singing, and some of 

them with louder notes, the song of the nightingale 

may not always be clistinguishe~; and I believe it 

is true that it prolongs its strains to a later hour of 

the evening than any other bird: it is then heard 

alone, and claims undivided attention." 

"So it does now, mamma, in broad daylig·ht." 
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"Yes, nightingales are particularly fond of the 

covert of such thick hedge· a~ the e; but th y ar 

capricious song ter . I ha e frequentl ome ut 

on purpose to hear them, and return cl di ap

pointed." 

cc Then I am sure we are fortunate thi · morn in · · 

and I am glad of it, since you like to hear them, 

mamma." 

They walked on in silence for ome tim : at 

length, to ~arry's great surprise, some hor. e. ncl

denly made their appearance at a littl di ta.nee 

before them. They were pulling with great effort: 

and Harry perceived, almost in tantly, that they 

were drawing a waggon which seemed to be heavily 

laden. "How could they possibly come here all 

at once!" exclaimed he. "This narrow lane keeps 

straight-on a long way further: one would think the 

waggon and horses had sprung out of the bank." 

cc It is rather a sudden apparition, indeed," said 

his mother, smiling; cc b·ut they must have come 

through a narrow opening in the right-hand bank, 

which leads into a chalk-pit. You have never seen 

one, I believe. Shall we go and explore it?" 

They were interrupted by the near approach of 

the waggon, and stood aside to let it pa.·.. A few 

steps further brought them to the opening in the 

B 2 
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bank, which Harry thought looked much more like 

the entrance of a glen, than the mouth of a pit. 

The high woody bank formed a bold foreground, 

and the rugged cart-track led through it into a 

wide area, surrounded by what Harry called a pre

cipice. The side of the hill had been cut away per

pendicularly; and the chalk, in many places, was 

so rugged and weather-stained, that it had almost 

the appearance of a natural cliff. On one side it 

was overhung by a grove of pine--trees; and on 

the other, where the ground ~as more irregularly 

broken, some of the lower slopes were cultivated as 

a garden. Near this was a small and mean-look

ing cottage; and, at a little distance from it, a high, 

round building·, black with smoke; but for what 

purpose it might be intended, Harry could not 

even conjecture. « What a strange place to live 

in!" exclaimed he, looking at the cottage. (( Shut 

in from the world by these high cliffs, they can see 

no living thing." A noise in the air made him look 

up, and he saw some rooks flying across the narrow 

portion of sky which was visible: a circumstance 

which greatly added to the apparent depth of the 

hollow in which they were standing. "I should 

love birds if I lived here," added he: (( there would 

be no hope of eeing any thing el e." 
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"You forget that we have just met a wao· on 

coming out of this pit, and no doubt it i · a com

mon occurrence." 

"Oh! true, I recollect; and I believe it wa. foll 

of chalk. But what could any body want with 

such a quantity?" 

« A single waggon-load is not much," replied hi 

mother. "How many must have been employed in 

removing the chalk that once fiJled up this hollow!" 

a Do you really mean that the pace from the 

top of the cliff to the level on which we are stand

ing, was once full of chalk, and that it has been 

dug out by men?" 

"I do indeed, Harry. This part of the hill, 

like the neighbouring Downs, was once, no doubt, 

a gradual, though bold declivity, covereu with 

green turf. Here is one proof, among the many 

which are continually presented to us, of the good

ness of Providence. Chalk, a substance of great 

importance to man, is placed, you see, in a situa

tion where it may be easily obtained, and in abun

dant quantity." 

" I did not know chalk was of so much conse

quence. What use is made of it ?" 

" A great deal is converted into lime, and here 

you may have an opportunity of learning how the 
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proce s is managed. The poor man who lives in 

that cottage dig the chalk from the earth, breaks 

it into pieces of convenient size, and carries them 

to the kiln yonder. There he piles the pieces of 

chalk in layer , placing coal, wood, or furze be

tween each layer of chalk. He then kindles the 

fuel, and the chalk is kept for a considerable time 

exposed to the beat of a very strong fire. After 

undergoing- this process it is called lime. Lim 

may also be made from a coarse, hard earth, called 

limestone-from marble, oyster-shells, and other 

substances of a like nature.-¥.· Coral is one of these 

sub tances. I think you are acquainted with its 

appearance." 

" Yes, mamma, I have seen specimens of several 

kinds of coral, all of them beautiful; but how very 

unlike all the substances you have mentioned are 

to each other :-Chalk, oyster-shells, marble, cora]. 

I should never have thought of applying them to 

the same purpose." 

"Probably not; but they have several propertie 

in common, and one of these peculiarities is that I 

have just mentioned. By continued exposure to 

strong heat they are converted into lime; for this 

rea on they are called calcareous, from the Latin 

* Parke's Chemical Catechism, p, 134. 
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word calx, which means any thing that i r due d t 

powder by bnrning. You are acquainted with the 

use of lime in building." 

"Oh! yes, I know it is mixed with wat r an l 

, and to make mortar. But surely," added he, aft r 

a pause, " coral mu t be too valuable to u e for uch 

a purpose. The pieces I have een were kept und r 

glass, and I thought they were great curio ·itie ·." 

"Coral is not the product of our hore , but 

brought from a distant part of the world. Here it 

is a rarity; and the beauty of its appearance, with 

the extreme brittleness of some of the finer sorts, 

induce the possessor to take great care of it, as you 

have observed. The case is different in countries 

where it abounds. In some of the South , 'ea 

islands, for example, coral is far more plentiful 

than chalk or limestone; and the natives have a 

simple but laborious method of converting it into 

lime. They dive into the sea, sometimes several 

fathoms deep, to obtain the solid, sponge-shaped 

coral, which they prefer. After breaking it off 

from the reef in large fragments, they convey it on 

rafts to the shore, and break it into pieces. A 

large hole or pit is now dug in the ground, and 

filled with immense logs of wood, which are piled 

up till they form a heap rising four or five feet 
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above the surface of the earth. Round thi huge 

stack of wood the pieces of coral are placed in 

rows, twelve or eighteen inches thick. The pile of 

wood i then kindled, and as it consumes, the 

surrounding ring of coral is, by the intense heat, 

converted into lime, and sinks into the pit. The 

natives examine it afterwards, and if they find that 

it will readily crumble to powder, they cover it up 

with cocoa-leaves, and make use of it as they have 

occasion."* 

" To be ure," said Harry, "the diving and 

getting up the coral mu t be very troublesome, 

but the rest of the process seems easy enough." 

" The method is simple, but the execution very 

laborious, on account of the enormous quantity of 

wood it requires. Cutting down the trees and 

transporting them to the pit, must, to a people un

provided with proper tools and machinery, prove a 

very tedious and troublesome process. We, who 

live in a civilized country, can hardly conceive the 

difficulties with which men in a ruder state of. ociety 

must contend, from the want of machines to facili

tate their operations." 

"Is lime used for other purposes," said Harry, 

"or only in building?" 

* Ellis's P olynesian Researches, ii. 63-70, 
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« I am afraid I cannot enumerate half tl1e pur

poses to which it is applied. Farmer u. it t 

manure their land. Tanner , ·ugar-baker , oap

boilers, bleachers, and other manufacturer , m1 loy 

it in the preparation of their variou. commoditie . 

The use of lime jn whitenincr lin n wa under tood 

by the ancients; and I was reading a story the 

other day, which describes the effect of anoth r 

curious property in lime. It is recorded by Theo

phrastus, a disciple of Aristotle the famous Grecian 

philosopher. The father of Theophra tus wa. a 

fuller, or bleacher, in the island of Lesbos; and the 

son relates an instance of a ship which was loaded 

partly with linen and partly with quick lime-that 

is, lime in the state in which it is taken out of the 

kiln after burning. It happened, during the voyage, 

that some water was thrown upon the lime, which 

caused it to become so very hot that it set fire to 

the linen, and thus occasioned the destruction of 

the ship.* This accident happened more than two 

thousand years since. The art of burning lime was 

practised much earlier; and with the progress of 

civilization the consumption of it must have in

creased beyond our pow~r of calculation, and will 

yet g·o on increasing as the world becomes more 

* Parke, p. 137, note; and Lemprierc, Class. Diet. 

B 5 



10 FIRE I i HAi\IP HIRE. 

peopled; but notwithstanding this immense de

mand, there is no reason to fear that the supply 

hould fail. Pro_viclence has kindly ordered that 

the material from which lime may be obtained, 

should constitute a large proportion of the structure 

of our globe." 

" That is a good thing," said Harry. « I cannot 

tell what would be done without it, especially for 

building. But, mamma, do you really believe that 

story of the ship taking fire from the lime? If it 

had been just brought from the kiln, it might have 

been very hot; but you said the ship was at sea, 

and, stranger than all, that water had been thrown 

upon the lime. ow water is the very thing to ex

tinguish fite." 

"True, Harry ; but quick lime has this remark

a.ble property-though it may have been long 

enough out of the kiln to become cool to the touch, 

which undoubtedly was the ca e with that in th e 

ship; yet if water be poured upon it, the lime will 

crack and split, and a hot vapour or steam rises 

from it. If this is clone in the open air, no ill con

sequence follows; but when confined in the hold of 

a ship, the heat mig·ht be so great as to set fire to 

any substance that would ea. ily burn. In con

firmation of thi , I will tell you a circumstance 
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which I happened to read this morning in the 

newspaper, relating to one of the fires which have 

lately taken place in Hampshire. The fire broke 

out at a farm belonging to a gentleman of the 

name of Baring, and was at first supposed to have 

originated, like many others, in the contrivance of 

some malicious person; but on examination it wa 

found to arise from a quantity of lime which had 

been put into an outhouse. Probably the roof was 

unsound, for it seems that a heavy rain penetrated 

to the lime, which, like that in the ship of Theo

phrastus, heated to such a degree as to set the 

building containing it on fire, and great exertion 

was required before it could be got under." 

" Well, that makes the other story seem more 

probable; and I like it better, because it happened 

lately, and not far off. But the fact is very cu

rious." 

" It is, my dear; and if you like we will go to 

thi:s cottage, and ask the man who has the care of 

the kiln to give us a piece of quick lime. You may 

pour some water upon it when we go home, and 

observe the effect for yourself." 

"Oh! thank you mamma; I like trying easy ex

periments." 

There happened to be no one at the cottage 
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except a little girl about ten years old. She was sit

ting by the cradle in which an infant was sleeping, 

and employed in mending- her father's stockings. 

l\Irs. Beaufoy was well known at this cottage, and 

she desired the little girl to ask her father to allow 

her to bring a piece of quick lime to her house, when 

·he next passed by in her way to school. This the 

child readily promised; and laying aside her work, 

she went to a shelf in the corner of the room, and 

taking down a rough piece of chalk, asked Mrs. 

Beaufoy whether she would please to accept of it. 

Harry was much amused by this offering, and he 

thought his mother was so too; but she wrapped 

the chalk in a piece of paper, and putting it into 

her bag, said, "Thank you, my dear, I should like 

to have it very much; and ·when you call at our 

hou e to-morrow, I hope to find something that 

may please you." The child made her best 

courtesy, and Harry and his mother pursued their 

walk. 

" You have had a droll present," said he, a.· 

they proceeded lowly up the hill. "To he sure, 

the poor child could find nothing but chalk in 

that strange place; yet it was very good-natured 

in you to accept it so kindly. I saw, indeed, you 

could not help roiling." 
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" If I smiled, Harry, it wa. · bee au. e I wa 

pleased, not from thinking there wa. any thin er 

ridiculous in the pre ent. I wi ·heel fi r such a 

piece of chalk as that; and if the child' . father had 

been at home, I should have a keel him t, find on 

for me, if he could." 

" I did not see any thing pa.iticular in it, mam

ma; but perhaps you intend to show me the di f~ 

ferent effect of pouring water upon chalk and upon 

guick lime." 

Mrs. Beaufoy did not reply. Sh ·aw that 

Harry's attention was diverted by a boy who hap

pened just then to scramble through the hedge. 

He did not seem to be aware of the steepne s of 

the bank, and lost his footing. After two or three 

ineffectual struggles to regain it, he fell entirely, 

and came rolling down into the lane. He did not 

appear to be hurt, but looked vexed and angry. A 

number of bird's eggs, which he had put into hi.· 

hat, were smashed to pieces by the fall. 

"Rightly served!" exclaimed Harry indignantly. 

"I wonder any body can feel more pleasure in 

robbing the poor birds of their eggs than in hear

ing them sing. Do you know what just came into 

my mind, mamma ?" 

" o, my dear : how should I ?" 
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"It was the contrast between that boy and 

Beattie's Edwin-

'Th' exploit of strength, dexterity or speed, 
To him nor vanity, nor joy could bring. 
His heart, from cruel sport estranged, would bleed 
To work the woe of any living thing 
By trap or net, by arrow or by sling; 
These he detested, those he scorned to wield; 
He wished to be the guardian, not the king, 
Tyrant far less, or traitor of the field, 
And sure the sylvan reign unbloody joy might yield.' 

"Those are beautiful lines, my dear Harry. I 

have often thought, with regret, that the feelings 

they express are -very unusual among boys." 

"Are they o uncommon? I thought that only 

rude, ignorant, hard-hearted persons, would be 

guilty-of cruelty to animals." 

"I believe it often arises from thoughtlessnes ·, 

and perhaps in part from a vague, but very fals 

notion, that man i at libe1ty to act as he pleases 

towards the inferior animals. We find, however, 

in the Bible, that justice and humanity toward · 

them are part of our duty to God. The Israelite · 

were commanded to allow their dome tic animal. 

to enjoy the rest of the Sabbath; and when Mo e. 

forbid them to take a bird while sitting on it. 
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nest, he add , that it rnay be well wiLh thee, and 

that thou mayest prolong thy days.+:· Thu , ou 

the Israelite was encouraged to how m rcy to th 

parent bird, by the promise of obtaining fi r 

himself the favour of the lmighty." 

"I remember that passage, mamma: it puzzl cl 

me, because Moses allows them to take the o-. •, 

or th~ young, from the ne t, and I think thi. i.· 

Yery cruel." 

"It is cruel to do it without occasion; but sine 

God has been pleased to invest man with dominion 

over the animal creation, he is at liberty to exerci · 

it under the control of reason and humanity. 

You know that the eggs of some kinds of bird. 

supply us with excellent and nutritious food; and 

if any species should increase so fast as to becom 

injurious to the farmer or the gardener, he may 

destroy them, and perhaps the mo. t merciful way 

of doing it would be to take the nests. The in

junction to let the parent bird escape, was pro

bably intended to prevent any particular species 

from being entirely destroyed ; and also to show 

that man is accountable to God for the mode in 

which he uses his power over inferior creatures." 

" Thank you, mamma; I like that explanation 

* Dent, xxii, 7, 
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very well; and, to own the truth, I had forgotten 

how much real occasion we have to take some 

kinds of eggs." 

Thus conversing, Harry and his mother reache<l 

the spot where the lane opened on the Down. 

The high banks, between which they had been 

walking, abruptly terminated, and they enjoyed 

the exhilarating freshness of the air. Quitting the 

beaten track in which they had been so long con

fined, they cros ed the turf towards a small plan

tation of fir-trees near the top of the hill, and soon 

found a spot sheltered both from sun and wind, 

whence they could enjoy an extensive and diver

sified prospect. A rustic seat was formed in this 

place by a board fixed between two trees, and they 

were glad to sit down and rest themselves. Pre

sently Mrs. Beaufoy took from her bag the piece 

of chalk which the little girl had given her, saying: 

"Harry, I hope you have your knife in your 

pocket, or I shall not be able to indulge my cu

riosity before we go home." 

" Here is the knife, mamma.; but I cannot imagine 

what curiosity you can feel about a piece of com~ 

mon chalk, except as connected with the many 

uses of chalk: what are you g·oing to do with thi.

piecc ?" 
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"Simply to examine whether it does not ontain 

. omething which I should like to po e ." 

1\/Irs. Beaufoy then howed Harry a part of the 

chalk which wa irregularly broken, exhil itin<r a 

portion of some substance which eemed to be em

bedded in the chalk. She rapped the handle of 

the knife against it. "This i what I want to ·e , 

Harry: try if you can cut away this upper ide of 

the chalk so as to lay bare the substance , ithin: I 

hope it will be worth the trouble." 

"The trouble will not be much at any rate, with 

my strong knife," said Harry, who immediately 

commenced his operations. In a little while, the 

form of a shell was plainly visible, and his mo

ther desired him to exchange the large blade of 

his knife for the small one, with which he might 

conveniently scrape the chalk from every part of 

the shell. He did so, and his patience was soon re

warded by the appearance of a perfect cockle

shell, with all its delicate ribs and scalloped 

edg·es. 

"How could you guess that such a shell would 

be here!" exclaimed he, in a tone of delighted stu

prise. "There seems no end to the wonders of 

chalk and lime; only think of a cockle, which ought 

to be found in the sand on the sea-shore, getting 
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into this chalk-pit, so many miles from the ea. 

nd look, mamma, only look! the shell is open as 

if the fish had gaped, and the chalk is exactly fitted 

into it. How could this happen ?)) 

",, hat should prevent it, Harry?" 

"The hardness of chalk, mamma. How long I 

haxe been cutting and scraping to get at the shell! 

It is a real shell; but the wonder is, bow it could 

come into the chalk, and how, when there, it could 

gape; for gape it certainly did, like an oyster in a 

warm room ?" 

"Do you think it possible, that, if the chalk had al

way been hard a it now is, this shell could have been 

embedded in the manner we see it?-that hard chalk 

like this could have exactly filled the opening of 

the shell, and fitted itself with such nicety into 

every little rib on its surface?)) 

"I o, mamma; and there is the puzzle." 

"I can only explain it by introducino· you to a 

fresh scene of wonders. This shell, my dear boy, 

i · one of a multitude of similar productions: they 

have been called, and, I think, with great beauty 

of expression, THE 1EDAL OF CREATIO. ·.* A 

medal, you know, is an ancient coin, or a piece 

stamped to perpetuate the remembrance of , ome 

* Parkinson's Organic Remaius, i. 8, 
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remarkable event. I will give this hell to you, a:-, 

a medal or memorial, for such it i. , of the tim 

when the hill upon which ,re are now ittin<Y "a.· 

in a fluid state." 

Harry was too much wonder-struck to thank hi · 

mother, or even to look at the hell. After a short 

silence, he exclaimed: "Fluid, mamma ! this hill 

fluid! and if this, then other hills-all tho e!" con

tinued he, looking round him. The place where 

they were sitting commanded an extensive range of 

the South Downs, and he remained silent, quit 

absorbed by the novelty and vastne ·s of the idea 

now presented to his mind. At length he resumed 

the conversation, by saying, in a low voice, " I 

shall not forget this walk, I believe. You have 

been very kind to me, mamma; always willing 

to explain whatever I wished to know: and I 

thoug·ht I did know a great many things, but T 

now see that I am ignorant of the real nature of 

the plainest, commonest things in the world. The 

very ground we walk upon seems a mystery. 

These hills fluid! Can it be possible that I under

stand you rightly ?" 

"Yes, my dear Harry; and though the idea ha. 

become familiar to my own mind, I do not wonder 

at the astonishment which the first perception of it 
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ha excited in yours. You need not, however, be 
discouraged, by finding how little you have hi
therto understood of ' the real nature of common 
thing .' Hold fast what you do know, and more 
knowledge will come by degrees if you seek for 
it." 

"If!" said Harry with animation: "I think you 
need not doubt-my willingness at least," added 
be, in a less anguine tone. "But mother," he con
tinued, speaking very earnestly, "do you really 
think I am old enough to understand these won

ders?" 

"I do not exactly know which 'wonders' you 
mean, Harry. We are surrounded by many which 
are beyond our comprehension, but a va t number 
of interesting facts are open to our inquirie , and 
as we become acquainted with them, and reflect 
upon them, we shall gradually form clearer notion 
of the world we inhabit, and of that serie. of 
operation by which the Great Architect has mad 

it what we see. Can you imagine any inquiry 
more de:erving our attention ?" 

" Certainly not," replied Harry; " and perhap 
some of those operations may not be more difficult 
to understand than many things you have already 
explained to me re pecting the in tinct and habit 
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of insects, and the structure of our own bodie ·. 
But yet, the striicture of the earth seem ·uch a. 
grand, such an immense subject! I should, how
eYer, be very glad if I could haYe any, even the 
faintest idea, of the formation of these hill . To 
think of the solid ground itself having been fluid
it' is the grf.Aatest of all wonders!" 

" We will take another opportunity of talking 
about it. Now let us make the best of our ,vay 
home." 
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CHAPTER II. 

He the world 

Built on circum.fluous waters calm, in wide 

<.:ry talline ocean. 
MILTON, 

" ARE you at leisure now, mamma ?" said Harry. 

" I have been thinking of our conversation yester

day: but cannot imagine the state of the re t of the 

world when our hills were fluid." 

" I wi h it wa in my pow·er to gi re you the in

formation you de ire, H any; and that we could 

trace the bi tory of the earth it elf, as ,re have don 

that of some of the nations which inhabit it. In a 

general point of view there i this re emblance

that as the present state of our own country, for 

instance, is the result of many previous change , 

.-ome very remote, and others more recent; som 

produced uddenly, and other operating in a 

gentle, gradual manner: o the state of the na

tural world i the re. ult of a long ucce · ·ion of' 
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eYent~ ;* and if we had a faithful record of th 

order in which they have taken plac , and the ef

fects ucce ively produced by the. e change , I 

can imagine few studie more intere tincr. ~nfor

tunately such record do not exi t, and we can only 

·upply the want of them by ob erving the pre ent 

course of nature in the cau ·e of ,ra te, deca , 

and renm-ation which are still operating, and pro-

ducing changes of a similar character to those which 

lie hidden in the ob curity of distant age . "\Ve 

know that all those eYent have been prepared and 

directed by the same wise and benevolent Provi

dence that i now working wonders in every part of 

the creation : we may therefore expect to find a cer

tain uniformity of design, accomplished by mean · 

in a great measure resembling those now employed 

in the order of nature." 

"But will not this uniformity supply the want of 

the record ?" 

" In some cases it may, but in very many it can

not; because, thongh we perceive that certain event 

have taken place, we do not see the chain of . uc

cessive causes and effects which connected those 

event with each other." 

" You called this shell, one of the lvledals of 

* L)'ell's Principles of Geolog)', 1·0!. i. r, I. 
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Creation, and said there were many such. Now, if 

they were collected and arranged, would they not 

answer the purpose ?" 

",v e hould be quite lost without those medals: 

they are our principal guides in prosecuting the 

inquiry; but we cannot always be sure how to ar

rano-e them, so as to form a regular, progressive 

history of the earth. The cabinet of nature has 

been thrown into disorder from a variety of causes; 

and it i only of late years that naturalists have 

attempted to class these medals. We may compare 

their efforts to tho e of an antiquary, digging among 

the ruins of Herculaneum. He finds here a piece 

of Roman coin; there a vase, or a picture, or a 

tatue; and he is delighted at possessing such au

thentic testimonies of the art , manners, and mod 

of life of an ancient people; but if he wi hes to ar

range these relics as they stood in Roman apart

ments, unless the picture affords an example, he 

·wil1 not know where to dispose the va e or the 

statue. In another particular also we may com

pare these seeker or relics. Both at Herculaneum 

and Pompeii the antiquary find temple with in-

criptions CO!Ilmemorating their restoration, after 

having been thrown down by an earthquake. At 

Pompeii he sees that the work was not completed: 
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unfinished columns are lying on the ground, and 

the temple for which they were de io-ne<l appear 

only half repaired.* nd thu the naturali. t, who 

examines the relics of the primitive world, find · 

certain evidence of 'that great Herculaneum' hav

ing been repeatedly shaken and overwhelmed. 

The :Medals of Creation bear the tamp of dif

ferent ages : some had ceased to be current coin, 

and were buried in the ruins of the state to which 

they belong-eel, before the mould in which others 

were to be cast was prepared; but the naturali. t 

cannot, like the antiquary, refer to other ources of 

knowledge for the precise date of his earthquake. 

He must trust to his relics, or endeavour to judge 

of the circumstances of the ancient revolution by 

comparing its effects with those of recent con

vulsions. In doing this, he is very likely to form 

some erroneous conclusion, as you will perceive 

when I tell you that M, Cuvier, a naturalist who 

has distinguished himself by the care and dilig-ence 

with which he has exc1,mined the fossil relics of the 

primitive world, considers the present state of our 

knowledge respecting its early history to be so im

perfect, that he compares it with that which the 

ancients possessed of astronomy, ut the time when 

'fl L yell, ib, 35,t. 

C 
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some philosophers thought that the heavens were 

formed of polished stone, and that the moon was 

no larger than the Peloponnesus."* 

Harry latwhed heartily at this idea, and said, 

"I hope, mamma, this is only a figure of speech; 

for you see, if such be the real state of the case, it 

must be quite hopeless to make any inquiry." 

"Why so, my dear? You forget that if astro

nomers had yielded to so indolent a thought, ,re 

should still be ignorant of the system of the uni

verse. The knowledge of man has always extended 

in proportion to his observation of facts, and to the 

ju tness with whieh he has reasoned upon them. 

A very trivial circum. tance happening to come 

under the notice of a reflecting person, may lead to 

the greatest di. co-.;.-eries-as you know wa exem

plified in the well-known story of Sir Isaac Newton 

watching the fall of an apple from a tree.t ' Why 

shoiilcl not natiwal history also have one day its 

Newton?' It ,vas 1\1. Cuvier ·who asked himself 

and his readers thi question; therefore you see hi 

low opinion of the pre ent tn.te of knowledge on 

this subject, did not make him despair of its being 

greatly extended hereafter. :Many intelligent per

sons are still pursuing the inquiry ; and perhap 

• Cuvie,"s Theory of the Earth, p. 4. t E venings at Home, iii. 113. 
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some fact, as auspicious as the fall of T ewton'. 

apple, may lead to further discoverie ·." 

"I hope so," said Harry; "but, mamma, I suspect 

that a great deal has been discovered already, 

which I should be very glad to know. I am sure 

that you quite expected to find that cockle-shell in 

the chalk; and the idea of these hills having Leen 

fluid, which to me appeared so astonishing and in

credible, was perfectly familiar to you." 

"It was, my dear; but I did not wonder at your 

astonishment. When we look abroad from such an 

eminence as that we visited yesterday, the smooth, 

lawny slopes and tufted groves, with the cultivated 

plain strEtching southwards to the calm, blue sea, 

present such a beautiful image of tranquillity, that 

we should never be led to suspect the convulsions 

which had embedded the shells of the ocean in the 

bosom of the bills, or elevated the hills themselves 

from the bottom of the sea, if we did not become 

acquainted with facts which tell us plainly that the 

world was once in a very different state from that 

in which we now see it. A block of limestone is 

seldom cut asunder without displaying the remains 

of animals, or of the cells they once inhabited.* 

The great stone that lies before the garden-door is 

* Parkinson, ib. p. 9, 

C 2 
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a lab of Sussex marble; and you have walked 

over it perhap a thou and times, without observing 

the traces of countle little hells which were once 

the abode of animal life." 

(' How could I be so stupid!" exclaimed Harry; 

"but I will run and look at it directly." 

When he returned, he said he could distinguish 

the appearance his mother had mentioned at the 

corner of the stone; but the middle ·was so much 

scratched by people walking over it, that the shelly 

structure might easily escape the notice of persons 

who were not looking for it. "I am oblig·ed to you 

for t lling me of it," continued he: "you cannot 

think, mamma, how much every thing connected 

with these wonderful changes of the earth's surface 

interests me." 

"I am glad of it, my dear. If once your curi

osity i powerfully attracted towards such an inex

haustible field of inquiry, you never need to be at 

a loss for amu ement; ancl I hope you will not he 

discouraged by what I have said respecting the 

present uncertainty of this kind of knowledge. 

Our ignorance of many particulars need not make 

us doubtful concerning others which are better 

e tablished. We may be quite sure of facts; far 

in tance that the remain of plant and [p1imals 
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are found embedded in hard stones and earth . 

W.e have, therefore, the strongest rea ·on for be

lieving that these stones and earths were once in a 

fluid state. Pursuing this train of thought, some 

philosophers have arrived at the conclu ion that 

the whole globe was once fluid. They cannot ab

solutely know this to be true, but I should like to 

explain to you why they think it may be so. Let 

us then go back to the beginning of our conversa

tions on geography. It is a long time since I told 

you that the form of the earth resembles that of an 

orange.* I may now speak in rather a different 

way, because you have learned to draw easy geome

trical figures. When two circles intersect each other 

in the centre, you can draw a triangle between the 

centres and the point where the circles cross. vVbat 

kind of triangle is formed in that manner ?" 

" One that has all its sides alike-an equilateral 

triangle." 

" But could you not make one of the sides a 

little shorter than the others ?" 

"No, it would be quite impossible, because eacb. 

side of the triangle is formed by a line drawn from 

the centres to the outside of the circles; and these 

lines are always of the same length." 

* Winter Eveni ngs, vol. ii. 143. 
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" Are you quite sure of that, Harry?" 

" I ay, mamma, now you must be joking·. You 

know that nobody who has opened a pair of com

passes, and drawn a circle, can feel the least doubt 

of it." 

"vV ell then, Harry, those who know a great deal 

more of geometry than you or I, feel equally cer

tain, that if a fluid body were made to turn round, 

as the earth revolves upon its axis, and if it were 

to keep turning till the outside of the mass became 

stiff and cool, it would acquire that globular form, 

a little flattened towards the poles, or e·xtremities 

of the axis-in a word, that orange-like shape 

which the earth is known to possess."* 

cc But supposing they coulcl prove this beyond 

the possibility of doubt, as I can prove the forma

tion of the triang·le, how could they be absolutely 

certain that the earth has been fluid?" 

"It is not an affair of certainty, Harry; but 

there are some peculiarities in the structure of the 

earth, which, independently of its external shape, 

afford strong reasons for believing it. If you like, 

I will endeavour to explain some of them; and may 

begin by saying· that the earth, in the :first state of 

which we can venture to form any notion, is sup-

* Consolations of Travel, p, 133. 

" 



ROCKS CO "TA.Ii\T:-iG ~O FO ~IL. . 31 

posed to have been a hot, fluid mas , surrounded 

by an immense atmosphere, which you may com

pare to steam; and that, in this state, it revoh·ed 

round the sun, and also turned upon its axi ·, thu. 

acquiring the form which it actually doe, posse · ·. 

As the heated mass gradually cooled, part of its 

atmosphere would be condensed, and fall in water 

upon the surface."* 

"This is very easy to understand. I have often 

seen steam converted into water by cooling. But 

surely, rnarnma, in such a world as you are describ

ing, no living creature could exist!" 

« So far as we are enabled to judg·e from appear

ances, it seems very clear that there have not always 

been living creatures on the earth. I will tell you 

the facts which have led to this conclusion. As we 

advance towards the summits of lofty mountains, 

the remains of marine animals, that multitude of 

shells we have spoken of, begin to gTow scarce, and 

at length entirely disappear. We arrive at rocks of 

a different formation, which contain no vestige at 

all of living creatures ; nevertheless, the structure 

of these rocks shows that they also have once been 

fluid, or, rather, that the particles of which they are 

composed have settled clown in a fluid. It is evident, 

* Ibid, p. 134, 
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from the position of these rocks, that they have 

been moved and overturned since they were hard

ened into stone; and the height to which their bare 

and rugged tops are elevated above all the rock. 

containing shell , shows that their summits have 

never been covered by the ea since they were 

raised up out of its bosom."* 

" Do you suppose that this elevation of the 

mountains took place at the Deluge ?'1 

"It does not eem improbable; but we have no 

positive information of the changes produced in the 

structure of the earth by that awful event. Some 

expressions used by the sacred historian may be 

undetstood as implying that it was attended by 

convulsions of the earth's surface far greater than 

would be the nece sary consequence of an inunda

tion of a few months' continuance. The . hort ac

count contained in the early chapter of Gene i 

eem designed to teach the important truth, that 

God is the Creator, Governor, and Judge of the 

earth and all its inhabitants-that His will is the 

rule of their duty, and that wilful disobedience to 

it will be awfully puni heel. On ubject not con-

nected with thi purpose the hi. torian is il nt; 

and therefore, vvith regard to the mean , the , uc-

* Cu\'icr's Theory of the Eanh, p.17, 18, 
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cession of causes, by which the Divine '\1/i dom ha ~ 

brought this beautiful world to the state in which 

we see it, man has been left to discover them gradu

ally by the exercise of his reason. One fact seem 

to be established beyond the possibility of doubt

that the surface of the earth has been ubjected to a 

great and sudden revolution, which appears to have 

taken place about the period assigned in , cripture 

to the Deluge; and that this revolution buried all 

the countries then inhabited by men, and by those 

animals which are now best known :-and further, 

that it also laid dry the bed of the ocean existing· 

at the time of this great convulsion, which became 

the surface of our present earth, and was peopled 

by the small number of men and animals that 

escaped from the ruin of the former world."-K· 

'' I understand you perfectly-the sea and land 

changed places. But I should like to know what 

reasons people have for such an extraordinary sup

position." 

"They will be explained to you gradually as 

we proceed in our inquiry. I will now add, that 

it is also believed the countries now inhabited, 

which were laid dry, as I told you, immediately 

after the Deluge, had not always been covered by 

¥ Cuvier, ib. 174. 
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water; but that, at some more remote period, they 

had been inhabited, if not by men, at least by land 

animals; consequently they must have been over

flowed by some former inundation: and judging 

. from the different kinds of animals, of which the 

remains have been discovered in a fossil state, it 

seems probable that they were, at two or three dif

ferent times, overwhelmed by the sea.* "\Ve have 

no account of those ancient inundations, and I 

believe there is no reason to suppose that they were 

universal like the Deluge: only a small portion of 

the earth could have been inhabited by the first 

generations of men, and distant parts of its surface 

might repeatedly have been inundated without their 

knowledge." 

" That is very likely," said Harry; "just a · 

Siberia or New Holland, or many countries much 

nearer to us, might be overflowed by the ·ea with

out our being sensible of it." 

"Well then, I conclude you are satisfied that 

repeated inundations have effected great chang·es 

in the structure of our gfobe. But when I spoke 

of the fh t rocks as having been formed by settling 

down in a fluid, I am afraid you did not exactly 

understand how this might take place. P crhap. 

* Ibid. 
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you may recollect my dissolving a quantity of 

Glauber's salt in water." 

"Oh! yes; you did it to show me that the salt 

would crystallize again after it had been dis o] vecl; 

and I remember that when the water was 1uite 

cold, the bottom of the bowl was coverec~ with crys

tals. It was a very pretty experiment." 

"I am glad you remember it so distinctly: it 

may enable you to form some notion of what, in all 

probability, took place on the cooling of the fir. t 

sea, and to imagine how the various earthy sub

stances, which had been dissolved in it, would 

settle clown, and form new masses, composing 

what has been called the shell, or crust of the 

globe. At this period it is supposed that the co~·al

worms beg·an their labours, and islands appeared 

in the midst of the sea, raised from the deep by the 

persevering energy of millions of these diminutive 

creatures."* 

" Islands formed by worms !" exclaimed Harry. 

"Can it be possible P" 

"There is no doubt of it," replied his mother. 

"Indeed, we know that such a process is still going· 

on-that numbers of islands are now actually being 

created: they are rising· into existence, and may be 

* Consol. Trnv. p. 134. 
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observed in every stage of the process by which 

they are gradually preparing to become the habita

tions of men." 

" This is wonderful, mamma, most wonderful; 

that men should now, in this last age of the world, 

observe the formation of new islands. I wish you 

would be so kind as to tell me all you know about 

it.'' 

"It is in the Torrid Zone," replied his mother, 

" that the coral-worms are now carrying on their 

operations, which agrees with the supposition of 

tht->i.r having been active agents in the still warmer 

waters of the primitive ocean. It is, probably, from 

the tree-like form of their fabrics, that these worms 

are called lithophites; a name taken from two 

Greek words of similar sound, signifying a stone 

and a plant. The branches of these stony trees 

becoming- intertwined and cemented together, at 

length assume the form of rocks, and lay frightful 

snares for navjgators,* to whom they become ob

jects of anxious interest as well as of curiosity. 

Some time ago I ren.cl, with great plea ure, an 

account written by Captain Flinders, who appears 

to have examined, with close attention, the struc

ture of coral-islands. He is of opinion that when 

* Cuvier, ib, p, 33, 
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the lithophites, which form the corals at the bot

tom of the ocean, cease to live, the structure they 

have raised adhere to each other, either on account 

of the glutinous matter they contain, or from ome 

property in salt water. The interstices, or pace 

between them, being gradually filled up with sand, 

and with broken pieces of coral wa hed up by the ea, 

a mass of rock is at length fanned. Succe ive ene

rations of lithophites erect their habitations upon 

the rock, and die in their turn. Thu increasing·, 

and continually raising higher and higher, the 

monument of their persevering labours. To be 

constantly covered with water seems necessary to 

the existence of the coral-worms, for they never work 

higher than low water-mark. When the structure 

is raised to that point, broken pieces of coral, sand, 

and other substances, thrown up by the sea, are 

washed upon the rock, adhere to it, and form a 

solid mass, as high as the common tides reach. 

Hig·her tides, and occasional storms, still add to 

the elevation of the new island; but as it is now 

seldom covered with water, the substances thrown 

upon it do not adhere :firmly together, but remain 

in a loose state, upon the top of the reef, exposed 

to the burning heat of a tropical sun. I have al

ready told you, that shells and coral belong to the 
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sub ·tances termed calcareous, because, by the ap

plication of strong heat they are reduced to pow

der; this, mixed with the sea-sand, and sheltered 

by larger blocks of coral, frequently six feet loner, 

and three or four feet thick, lies undi turbed upon 

the reef, which is now become a bank, affording a 

resting-place, and is soon visited by ·ea-birds. 

Salt plants take root upon it, and a soil fit for the 

nutriment of other vegetables begins to be formed. 

A cocoa-nut, which may remain a long time in the 

sea without losing its vegetative power, happens 

to be thrown on the shore; it takes root, thrives, 

and in time produces other cocoa-nut trees. The 

island is now visible from some distance, land 

birds are attracted to it, and deposit the seeds of 

shrubs and trees. Every high tide, and every gale 

of wind, adds something to the new i land : and 

last of all, man arrives, and takes po es ion." 

Harry was delighted with the simplicity of thi · 

account. He said, the whole process seemed so easy 

and so natural; but he wa struck with the length 

of time that would be required for it completion. 

"I cannot imagine," said he, « how the gradual 

formation of land by depositions from ·water, and 

the tediou labour of coral-worm , i to be recon

ciled with the account given by 1o e ·. . 'i.1.: 
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days! Why six thousand days would not have 

done it." 

"That difficulty has been noticed by several 

persons," replied Mrs. Beaufoy, "and it ha been 

explained in different ways. First: that, sup

posing the six periods of creation to mean literally 

days of twenty-four hours, as only a -small part of 

the earth was at first required for the abode of 

man and animals, the pre ent continents mio·ht 

have remained beneath the waters for a very lono· 

period. 

"Others have thought, that Moses, after recording· 

in the first sentence of Genesis the great truth that 

all things were made by the will of an intelligent 

Creator, passed silently over some intermediate 

state of the earth, which had no direct relation to 

the history or the duties of man, and proceeded to 

describe the successive appearance of the present or

der of things. On this supposition, the fossil remains, 

and peculiarities of structure, which excite our 

wonder and curiosity, may have belong·ed to that 

intermediate state of the earth. 

"And lastly, your difficulty may be explained, 

and, I think, very satisfactorily, by understanding 

the Days of Creation to mean, not ordinary days, 

but periods of time, in which the recorded events 
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took place in the order described so briefly by the 

sacred historian. If you refer to Johnson's Dic

tionary, you will find that the word day is used 

by approved writers in this general sense, and 

many pa sages in the Bible seem to favour thi 

con truction. Cruden's Concordance will also show 

you, that among the Hebrews, days and weeks 

were often used for distinct periods of time, not 

corresponding with those divisions in our popular 

sense of the words. One respectable writer, who 

has adopted this view of the subject, expresses the 

satisfaction he derived from it, in observing the 

unexpected and pleasing accordance between the 

order in which, according to the account of 1oses. 

the work of creation was accomplished, and the 

order in which the fossil remains of plants and 

animal are depo ited in the earth ; adding, that 

the agreement is so close, it must sati fy or ur

prise every one.* However, I have no wi h to 

press this explanation upon you. You know too 

little of the subject to form an opinion at pre ent, 

and it is not of any consequence which of the 

three I haYe mentioned you may hereafter think 

most probable. either of them ha any tendency 

to lessen your reverence for the Scripture , or to 

* P arkinson's Organic Remains, iii. -151-4.>3, 
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prove the occasion of suffering to your elf: hap

pily we do not live in the days of Galileo !" 

"What do you mean ?" said Harry, with much 

surprise; "l thought Galileo had obtained great 

honour by his astronomical discove1ie !" 

" Honour came afterwards, suffering was the 

first fruit of them; for, unhappily, in tho e clay·, 

people in authority being themselves very igno

rant, were so absurd as to imagine that new opi

nions, even on subjects of natural philo. ophy, were 

injurious to the cause of religion, or the interests of 

a church, which foolishly or presumptuously pro

fessing to be infallible, refused to grow any wiser. 

I will tell you how this notion operated in the case 

of Galileo. 

" When a fortunate accident had led to the con

struction of the most wonderful instrnment ever 

discovered by human ingenuity, and Galileo had 

heard of the first trials of the telescope, he bent all 

his thoughts on bringing it to perfection. Having 

directed it towards the stars, he discovered the four 

satellites of Jupiter, which proved an unexpected 

resemblance between the earth and the planets. 

He afterwards observed, that the appearance of 

Venus underwent changes like those of our moon. 

Sometimes she exhibited the form of a crescent, of 
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a half or a full moon, and from that moment he felt 

no doubt that Venus moved round the sun. When 

he directed his telescope to the moon, he perceived 

some luminous points beyond the circular boundary 

of its enlightened part, and he concluded that these 

bright spots were the tops of mountains, so lofty 

as to reflect the lig·ht of the sun, though the glo

bular figure of the moon prevented any direct rays 

from falling on the plains at their feet : just as 

when a ship is out at a great distance in the 

Channel, we can discern its topsails when the hull 

is quite out of sight, hidden from us by the round

ness of the earth. "r ell, these and many other 

curious particulars were observed by Galileo, who 

published an account of his discoveries, and showed 

that many of the changes in the appearance of the 

heavenly bodies, proved beyond all doubt the mo

tion of the earth. 

"To declare that the earth moves, when our unin

structed senses teach us that it stands still, appeared 

to the ignorant cardinals and other ecclesiastics of 

that day, a monstrous falsehood, and not only a 

gross error, but a shameful impiety; though what 

such an opinion could have to do with religion, or 

with the church, except as it showed that cardinal 

were not astronomers, no reasonable person could 
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imagine. However, Galileo was cited to the tri

bunal of the Inquisition, and acknowledged him

self mistaken, in order to escape a rigorous impri

sonment. 

"When a person has really made a crreat di -

covery, one of the strongest impulses he can feel is 

the desire of making known that truth which he 

has taken so much pains to establish. Galileo felt 

it with all the enthusiasm that accompanies genius, 

and the obstacles raised by ignorance and super

stition only increased his ardour. Con inced, by 

his own observations, that the motion of the earth 

is a positive fact, be was anxious to display and 

set in order the proofs of it; but he had not the 

magninimity to do this openly. In order to shelter 

himself from persecution, he published some Dia

logues, which were supposed to take place be

tween imaginary persons. One of the speakers 

defended the new opinion; another took the oppo

site side of the argument. Galileo did not, in these 

imaginary Dialogues, attempt to decide between 

the disputants. He left the arguments to make 

their own impression on the minds of sensible 

people, merely saying the best that could be said 

on both sides of the question; and hoping, by this 

contrivance, to make the truth apparent to all un-
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prejudiced persons, without hazarding· his own 

liberty and repose. 

"The Dialogues were very successful; but the tri

umphant manner in which the author had removed 

the objections against the motion of the earth, 

rou ed the anger of the Inquisition. Galileo was 

now seventy year old, but neither his age, nor the 

protection of the Grand Duke of Tuscany, availed 

him: he was obliged to appear, and was committed 

to prison, where he was required a second tin1e to 

disavow the opinions he had maintained ; and 

threatened with the severe puni hment incurred 

by contumacy, if he should continue to teach the 

system of Copernicus. 

" Under these trying circumstances, Galileo pre

sented an affecting example of the weakness of hu

man nature. Only think, Harry, of a venerable 

old man, rendered illustrious by a long life succe s

fully devoted to the study of nature, kneeling clown 

before his haughty, bigotted oppressors, laying his 

hand on the Gospels, that he might add the solem

nity of religious sanction to his words, and then, 

against the testimony of his con cience, deny

ing the truth he had so evidently proved, by de

claring that he "abjured, cursed, and detested the 
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absurdity, error, and heresy of the motion of the 

earth."* 

"Poor, unfortunate Galileo!" exclaimed Harry, 

with much emotion: " after all his labours and dis

coveries, to make himself contemptible in hi old 

age-what a pity he had not more fortitude!" 

« Perhaps he could not help that," replied his 

mother: '' he might be a nervous, timid man, to 

whom the exercise of fortitude would be impos ible; 

but had he possessed sincere reverence for the com

mands of God, and habitual confidence in his pro

vidential government, those feelings would have 

supplied the want of natural firmness : still, he was 

greatly to be pitied, 4nd most of all, for not having 

a right sense of duty. 

« He gained very little by his disregard of truth 

and honour; a decree of the Inquisition condemned 

bim to perpetual imprisonment: and though at the 

end of a year he was released at the intercession of 

the Grand Duke, his enemies resolved to keep their 

victim within reach_. and forbade him to leave the 

territory of Florence. For a little while he con

tinued his observa,tions of the heavenly bodies, but 

the employment so dear to him was not permitted 

to soothe his last days, He lost his sight, and died 

* La Place, Sn tem of th~ W orld, ii. p. 298-301. 
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three years afterwards, at the age of seventy-eight, 

regretted hy all the learned men in· Europe, who 

felt justly indignant at the treatment he had ex

perienced.' * 
"And ·well they might, for it was wicked and 

shameful. I am very glad that we live in times 

when people may seek after truth, and tell it when 

found, without such terrible consequences. Now, 

if 'natural history shoitld have its Newton,' as Cu

vier said, every body would be delighted. 

"And with regard to those coral-worms, whose 

tedious labours set me to thinking about the Crea

tion, it is plain they must have been at work for 

ages before they could raise their structures to the 

level of the sea. Do you know, mamma, what 

depth it is in the neighbourhood of the coral

islands ?" 

"No doubt it varies greatly; but I have heard 

that some of the reefs are built up almost perpen

dicularly from the depth of two hundred fathoms, 

or twelve hundred feet. It is this which renders 

them so dangerous in navigation; they are seldom 

to be seen above water, and their sides being so 

steep, a ship may run against them before any 

change of soundings has put the mariners on their 

* La Place, ib. p. 302, 
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guard; but the instinct which impels the lithophit 

to work right upwards, is the mean· of accompli ·b

ing the purpose for "IYhich the animal appear· to 

have been formed : every effort increase the hei ht 

of the structure, no time i · lo t, no labour ,rn. t d, 

and the grand design of the Creator is perpetually 

being carried forward by a little worm, unconsciou. · 

of the work to which it is contributing." 

"How astonishing," exclaimed Harry, "it i to 

think that islands can be formed by mean. which 

appear so trifling! Twelve hundred feet !-I can 

hardly imagine the time it would take to reach the 

surface of the sea; and when the worms have finish

ed their labours, it would be long, very long-, before 

the soil could be formed in the way you mentioned." 

'' That is true," replied his mother; "there is no 

doubt it must include a period far beyond the dur

ation of the life of man; and if there were not op

portunities of observing islands in different stages 

of the progTess I have been describing, we could 

not be sure of the facts. Captain Flinders mentions 

one which be calls Half-way Island. It is situate 

in Torres Strait, between Papua and the northern 

point of New Holland. This island appears to be 

in that intermediate state ·which affords the best 

specimen of the formation of cornl-i ··lands. It is 
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carcely more than a mile in circumference, but ap

pears to be increasing both in height and size, and 

ha made considerable advances in its progressive 

tate. In the rock which forms the basis of the i -

land, sand, coral, and shells, more or less closely 

united, are plainly di tinguishable; small pieces of 

·wood, pumice-stone, and other substances formerly 

thrown up hy the sea, appear in some places incor

porated with the rock, in others only adhering to 

it, so that they may be broken off without much 

force. The higher part of the island i composed 

of the ame substances in a loose state, mixed with 

a little vegetable soil, and covered with a variety of 

trees and shrub , affording food and helter to par

roquets, pigeons, and some other birds, whose an

cestors had probably brought the seeds which pro

duced the first vegetation. 

"In this manner it is supposed that the low is

lands of the Pacific and Indian Oceans have been 

formed. We need not, howeYer, conclude that 

they are all, or even the greater part of them, built 

up from the depth of twelve hundred feet. Their 

ituation with respect to each other, in rows or in 

group , render it probable that the lithophites have 

founded their structure on the top, of mountain · 

lying under the water. There i reason to believe 
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that the bottom of the ea i:s varied by hollow and 
elevations as well as the land, and the ame in tinc.:t 
which impels the worms to work upward., may di
rect them to choose the mo t favourable pots for 
commencing their operation ."* 

"How I should like to examine a coral-re f 
while these curious animals are at work! I wond r 
whether they resemble any creatures that I have 
seen." 

" There is a very particular account of their ap
pearance in Captain Basil Hall's entertaining 
voyage to Loo Choo, which differs from that of 
Captain Flinders, in representing the lithophites 
as taking advantage of the ri ing tide to work above 
low-water mark. Captain Hall says, that the ex
amination of a coral-reef during the different stage · 
of one tide, is very interesting. When the water 
has left the reef for some time, it becomes dry, and 

appears to be a compact rock, exceedingly hard. and 
ragged ; but as the tide rises, and the waves begin 
to wash over it, the coral-worms protrude them
selves from holes which before were invisible. These 
animals are of variou. shapes and sizes, and in 
such prodigious numbers, that in a hort time the 
whole surface of the rock appears to be ali e and 

* Cuvier, ib, See Jameson's Note on Coral Islands 
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in motion. The most common worm is in the form 

of a star, with arms from four to six inches long, 

which are thrown about with a rapid motion in all 

directions, probably to catch food. Others are so 

sluggi h, that they may be mistaken for pieces of 

the rock ; these are generally of a dark colour, from 

four to :five inches long, and two or three round. 

vVhen the coral is broken about high-water mark, 

Captain Hall de cribes it as a solid, hard stone, but 

if a piece be taken from a spot which the water 

reaches continually, it is found to be full of worms 

of different lengths and colours, some being as fine 

a a thread, and several feet long, of a bright 

yellow, and ometimes of a blue colour, others re

semble snail, and some are not unlike lob ters 

in shape, but soft, and not above two inche 

long."* 

" One would hardly think," ob. erved Harry, 

"that creatures of such different form belonged 

to the ame kind of animals." 

"And probably," replied his mother, << none of 

them are exactly like the lithophites of the :fir t 

creation. It is remarkable, but I believe an undi -

puted fact, that the remain , both of plants and 

animal , which have been di covered in a fo sil 

* Voyage to Loo Choo, p. 108, &c. 



CLIMATE OF THE A -crnKT EARTH. 51 

state, include many species quite unknown at 
present. The shell I gave you ye terday i an 
example of th1s-it does not exactly resemble any 
cockle you have ever seen; and some are found in 
the same chalk-pit which have a very curious pecu
liarity, many slender spines, or thorn-like prickles, 
growing from the ribs of the shells. 

"The temperature of the globe, though much 
lower than at first, is believed to have been, during 
the early periods we are contemplating, far hotter 
than it is now; so that countries as far north as Ice

land, were then as warm as our tropical regions are at 

present.* The first lands are supposed to have 
been small islands, but little elevated above an 
immense calm sea, overspreading· the northern 
hemisphere. We may compare it with the present 

appearance of the Pacific Ocean, studded with its 

numerous groups of coral isles.t Perhaps I may 

some day explain the reasons which have led to this 
supposition, and show you how it agrees with the 
fossil remains of plants and animals, which appear 
to have existed under such circumstances. At a 
later period, when the ancient sea had deposited 

more of the substances which were dissolved in it, 

* Edinburgh Review, No.103. -t Lyell, ib, 130, and Con, Trav. p. 146. 
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and the temperature of the globe had become cooler, 

the mall islands of the first period increased 

in size; some parts appear to have been lifted above 

the level of the sea, while others sunk beneath it

new specie of plants and animals made their ap

pearance, and the vegetation bore some resemblance 

to that of the large islands of the Torrid Zone. 

These island appear to have been drained by rivers 

of considerable size, inhabited by crocodiles, and 

several kinds of gigantic oviparous reptiles. In 

the south-west of England, a curiou assemblage 

of fossils has been discovered, supposed to have 

been deposited before the chalk-hills were formed: 

these fossils consist of land-plants, fresh-water shell

fi h, tortoises, and large reptiles; such a collection 

as the delta of the Ganges, or ome other large river 

in a bot climate might be expected to produce;!<

! might tell you strange stories of the monster 

which appear to have haunted the primitiYe water -

of immense reptiles, with paddles instead of leg , 

and clothed in mail, a la.rge, or even superior in 

size to the whale-of great amphibiou creatnre 

with bodies like turtles, and long serpent-like neck , 

probably designed to enable them to feed on veae-

* Lyell, p. 132-13-l, 
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tables growing beneath the shallow water -and I 
might puzzle you with the formidable name which 
naturalists have thought proper to give them; but 
we have talked enough for the pre ent-now go 
and work in your g·arden." 
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CHAPTER III. 

And now, upheaving from the dark abyss, 

Th' imprisoned granite rises into dair, 

Shakes from his shoulders the in vesting schist, 

Lifts his bare peaks sublime, and looks abroad 

In so,·ereign majesty. 

OLD FRAC}IENT. 

HARRY was so much interested by his mother's 

account of " The watery world," as he called the 

sketch she had attempted to give of the primitive 

earth, that he took the fir t opportunity of renewing 

the conversation by saying: "If you will be so kind 

as to talk with me in the plain, easy way you have 

begun, I shall soon have a general notion of the 

structure of the earth, and that wm help me ex

ceedingly when I come to read books on the subject, 

a I hope I shall by and by. You know you ad

vi ·eel me not to attempt this just yet." 

"I did, my dear Harry, and for this rea on :-if 

you were now to begin such a cour e of reading, 
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you would be discouraged at the out et, by findino· 

you had not the knowledge nece sary for under

standing books of this description. Among other 

difficulties less easy to explain, you would meet 

with a great many words entirely new to you, de

scribing the qualities of sub~tances with which you 

are equally unacquainted: but if, as you just now 

said, you first acquire a general notion of the 

subject, and feel an interest in it, you will have 

such a perception of the meaning of the writer, as 

will enable you to accustom yourself to the lan

guage in which he expresses it, without weariness 

or disgust. Many young persons call books ' dry,' 

that would entertain them exceedingly if they 

were prepared to understand them. Each art or 

science has a kind of language belonging to itself, 

consisting either of appropriate words, or of com

mon words, used in a peculiar sense :-thus a pain

ter talks of keeping and distance-a musician of 

sharps and fiats-and a chemist, when he uses the 

word precipitation, does not mean inconsiderate 

haste, but that process by which bodi~ that are 

dissolved or mixed in a fluid, are separated from it 

by settling down to the bottom. When I was de

scribing the formation of the first kind of rocks, I 

called this process deposition, because that is the 



56 TECH !CAL TERl\I . 

name usually given to it by those who are speaking 

of the structure of the earth. Such words are 

called technical terms, from techne, the Greek word 

for art: and each art or science, as I just observed, 

has its own." 

"I am sorry for it; because you see it obliges one 

to learn as it were a new language with each kind 

of knowledge." 

"I must own, Harry, it is a difficulty; but the 

best way of surmounting· it, is to make the attempt 

very gradually. 

"In talking to you I generally endeavour to avoid 

technical terms, unless I think they can be made 

perfectly familiar; they are then a great conveni

ence, because they express our precise meaning in 

the most expeditious manner. How many words a 

painter must use to describe those nice gradations 

of bade and colouring which produce the effect 

expressed by the single word keeping." 

"That is true," replied Harry; "and now that I 

know what is meant by the word deposition, it will 

be quite as easy to understand as seitling down to 

the bottom. Mamma, I shall be obliged to you to 

explain such word sometimes; because it will 

make the books you were speaking of much ea ier 

to me afterward ." 
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"I believe we shall soon have occa ion for ome 

of them, as I wish to show you the effect of uc

cessive depositions. Look at this piece of and

stone- it is composed of layers distingui hed from 
each other by the different colours of the and. 
One you see is of a purplish brown, another red, 

another yellow. Perhaps you do not know the 

word stratum: it means a bed, or layer-the plural 

of that word is strata. You must try to remember 

this, for really we cannot go on without it." 

Harry smiled and nodded. 

" ow look at the different coloured layer , or 
strata, in this piece of sand-stone: we will suppose 

them to represent successive depositions of earth 
or stone, subsiding· from water, and composing the 

original hell or crust of the earth." 

" othing· can be easier to imagine than that." 

"Well then, is it not evident, that if nothing had 

happened to interrupt the regular succession of 

such deposits, and they had continued undisturbed, 

the different strata would be found lying one above 

another, like the layers of coloured sand in this 
stone, and that the earth would have retained a 

smooth, uniform shape ? No this is far from 

being the case. I will show you what has hap

pened."-Mrs. Beaufoy laid the piece of sand-stone 

D 5 
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on the table, and continued thus: "Observe now 

the position of the strata in this sand-stone with 

respect to each other, and to the table-considering 

them as lines, what would you call them?" 

"Parallel lines, mamma : they are also level, or 

horizontal." 

"Very well: then you will in future have no 

difficulty in understanding what is meant by hori

zontal strata, and I think you will perceive that 

whatever is deposited from water, on a level surface, 

must necessarily lie in this form. Now look what 

happens."-So saying, she lifted up one end of the 

sand-stone from the table. "What is the position 

of the strata with respect to the table now?" 

"They form an angle with it," said Harry. 

"And now that you lift the stone quite up, it is a 

right angle. The lines of the strata are perpen

dicular to the table. Do you call these angitlar 

strata?" 

"No : as you may perceive, that would not be 

an exact description, unless we distinguish the 

kind of angle they form. When lanting more or 

less, they are called inclined strata; when lifted 

quite up, they are called vertical." 

« Why not perpendicular ?'' said Harry: '' I do 

not understand vertical." 
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"I cannot tell you why the word vertical ha 

been applied to perpendicular strata; but it was 

probably chosen in order to expre the strata 

being lifted up towards the vertex, or zenith, (the 

point overhead in the heavens,) by a force acting 

f ram beneath the strata." 

"From beneath: what could that force be ?" 

"There have been various opinions as to th~ 

causes employed to produce the arrangement ob

served in the strata of the earth. Some philo

sophers think it may be accounted for by suc

cessive depositions from water; these have been 

called Neptunists. Others, ascribing the forma

tion of terrestrial bodies to the action of subterra

neous fire, are termed Plidonists or Vulcanists. 

The names are fanciful, but you will be at no loss 

to discover the associations which gave rise to them." 

"No, mamma ; and I like them, because they 

are poetical, and they recall those happy evenings 

when I used to i:.it by you, and look at the pic

tures in Spence's Polymetis, while you explained 

ancient fables. I think Pl utonists is the best 

name for the fiery philosophers, because you know 

all that lies under the earth belonged to Pluto's 

kingdom. Can you tell me whether the N ep

tunists or the Plutonists are in the right?" 
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"I have not the presumption to decide that 

point, Harry. Each party is earnest in defence of 

its own system, while, as is often the case with 

other disputant , perhaps the truth may lie be

tween them. Some persons maintain that fire and 

water have both been concerned in producing· the 

pre ent arrangement, and they bring very strong 

arguments in support of this opinion." 

"Do you think I could understand them ?" said 

Harry. 

"I am afraid not at present; at least, not any 

detailed statement of them. You would be so con

tinually puzzled by the use of new terms; but the 

principles on which many of these :1rguments are 

founded being simple, I think, with attention, you 

might comprehend some of them." 

" I assure you, mamma, attention shall not be 

wanting, if you will only be so kind as to give me 

a clear explanation; and, in the fir t place, will you 

tell me the name of this third sy tern, which seem 

to lie between the eptunists and Plutonists ?" 

"Perhaps you may not like it," aid Mr .. Beau

foy, smiling, " since it has no gTand, poetical ideas 

attached to it. It has been called, from Dr. Hutton, 

(who thought that the structure of the earth may 

be most satisfactorily explained, by suppo. ing that 
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it has been subjected to the successive ag·ency of 

water and :fire,) The Huttonian Theory. You 1 u t 

not, however, imagine that the truth of it is esta

blished, like that of the systems of Copernicu , or 

of Sir Isaac Newton. The Huttonian Theory may 

be a probable supposition, but at present it i only 

one guess among many. It is generally admitted, 

that a sufficient number of facts have not yet been 

established for any positive conclusion to be safely 

formed."+:· 

« That is a pity. I was in hopes that when I 

could understand the necessary terms, and read 

the best books on the subjec~ I should know all 

about it." 

"It was the opinion of John Ray, a celebrated 

natural philosopher, who died more than a 

hundred years since, that a clear understanding of 

the works of God is one of the sources of happiness 

reserved for the enjoyment of the blessed in 

Heaven. He thought that those rational faculties 

which chiefly distinguish us from the inferior 

animals, will there be actively employed in con

templating the works of Providence, observing the 

divine art and wisdom manifested in the structnre 

and design of them, and ascribing to the great 

lliog. Acc. of Play fair, !xvi. 
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Architect the praise and glory due to him.* I own, 

Harry, this seems to me a very likely supposition: 

and if so, it affords great encouragement to apply 

our minds to those studies here, which may con

stitute a large portion of our happiness hereafter. 

In fact, many of the best and wi e t men have 

found their chief pleasure in these pursuits, not

withstanding the imperfection of their present 

faculties, by which they are now often stopped 

short in their progress; but eye has not seen, nor 

ear heard, _the happiness which these inquirers after 

truth must experience, when they shall feel them

selves living as in the immediate presence of the 

Almighty, the objects of his approbation, and con

tinually advancing in the knowledge of his plans 

of infinite wisdom and benevolence.n 

"That is a more distinct idea of the happiness of 

Heaven than I have ever formed," aid Harry; 

"hut I like it, becau e it seem to go on, and on, 

with the continual prospect of our happiness m

creasing with our knowledge." 

"I hope there is nothing pre ·umptuous in en

tertaining· it my clear boy; and con ·idering the 

shortness and uncertainty of the present life, we 

have the strongest inducement to cultivate those 

* Wisdom of God in the Creation, p. 148. 
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affections and pursuits which may enable us 

to 

'Look through Nature up to Nature's God.' 

"But the imperfection of human knowledge has 

led us a great way from the Huttonian theory; 

and I am happy to tell you that since Ray ex

pressed his opinion of the enjoyments of Heaven, 

peat progTess has been made in the knowledge of 

our own planet. A multitude of facts respecting 

the mineral kingdom are now known with great ex

actness; and during the last thirty years so many 

diligent and skilful observers have turned their at

tention to the structure of the earth, that much 

light has been thrown upon the subject; and it 

does not seem an unreasonable expectation that 

some grand and simple principle may be disco

vered, which, like the Newtonian law of gravita

tion, may be applied to explain appearances that 

have not yet been accounted for in a satisfactory 

manner.* We will now, however, return to things 

more suited to our comprehension, and look again 

at the specimen of sand-stone. I wish you to com

pare it with a piece of granite which I have in my 

desk." 

* Playfair, s. 449, 450. 
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,vhen Henry saw the granite, he was pleased 

with the shining particles distributed over the Stu

face ; and his mother told him that this kind of 

rock derives its name from the substances of which 

it is .composed not being blended together, but 

remaining in distinct particles, or grains, though 

united into a very hard mass. -JC· " Rocks of gra-

nite," said she, "are so extremely hard, that it is 

supposed they would resist the constant washing 

of the sea for ages, without being sensibly affected 

by it;t but notwithstanding the firmness of their 

structure, they may be insensibly wasted or de-

troyed by other causes, which perhaps I may 

explain to you at some future time. Let us now 

confine our attention to the striking· difference in 

the structure of these two specimens. Can you see 

any thing like strata in the granite? any appear

ance that would g·i ve you the idea of successive de

positions settling down in water ?" 

"Certainly not, mamma. The granite seems to 

be composed of distinct substances, united without 

any kind of order; and if ever it was fluid, I think it 

must all have been mixed up in one common mas . 

At any rate, it must have been formed in a very 

different way from the and-stone." 

* Chambers, Art. Granite, t Parke, p. 248. 
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"Now then, Harry, I think you can form a clear 

notion of the distinction between the two clas e of 

minerals: They are divided into stratified and 

unstratified bodies.+:· This is one step on your 

" way. 

" And a clear step, mamma; that is, if the pre

sence or absence of strata is always as plainly dis

tinguishable as in these two specimens." 

"That cannot be expected; but the best way for 

you to form clear notions will be to begin with ex

amples in which the distinctions a.re plainly mark

ed. You have now, I hope, a pretty good idea 

of deposits from water :-let us consider the form

ation of granite. Dr. Hutton is of opinion that 

this mineral was not formed till after the first stra

tified substances had been deposited. He considers 

granite as a substance which has been melted by 

heat in the central regions of the earth, and forced 

up against the previously formed strata, or crust 

of the globe, with such violence as to push up the 

strata before it, and change their horizontal posi

tion into lines more or less inclined, and sometimes 

quite vertical."t 

"Ah ! then this is the force acting from beneath, 

which you mentioned while explaining the posi-

* Playfair, p. 21. t Ibid, s. 78 and 46. 
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tions of the strata. But why should the melted 

granite rush upwards with such force?" 

"Is it not the natural effect of heat to make every 

thing subjected to its influence expand, or take up 

more room than it did before ? If we fill a kettle 

or saucepan, and set it on the fire, will not the 

heated liquid soon push up the lid of the vessel, 

and boil over, as we call it? You may apply this 

familiar image to the melted granite pressing up

wards against the strata composing the earth's sur

face; only you must bear in mind that the strata 

were so constituted as to yield to the pressure, and 

being gradually raised up, 'sufficient room was left 

for the expanded granite. Have I explained my

self with sufficient clearness for you to understand 

how granite, though formed after the primary 

strata, should be found lying beneath them?" 

" Oh, yes! that is plain enough; because the 

granite was not supposed to be deposited from the 

waters above, but formed in Plido' s dorni:nions, and 

raised upwards till it joined the crust of the earth." 

"And then, Harry, it became the support of the 

strata against which it pressed. Granite rocks 

have been called ' the Pillars of the Globe.' They 

are generally found in large masses, and are some

times of astonishing size. I have read of a moun-
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tain about thirty miles from the Cape of Good 

Hope, which is formed of one single block of gra

nite: it rises out of the ground to the height of 

four hundred feet, and is half a mile in circum

ference."* 

"Stop! stop! mamma, if you please. I cannot 

reconcile this with what you just told me. I 

thought the granite raised itp the strata before it, 

and remained beneath them, supporting the strata, 

like an immense pavement, or huge pillars. I had 

a clear notion of that; but your granite-mountain 

seems to have burst right through the strata, which 

is something like boiling over : how then could it 

rise up into a block four hundred feet high? Fliticl 

granite could not have done this: it must have de

luged the country like a stream of lava." 

" Dr. Hutton's theory would soon have fallen 

into contempt," replied Mrs. Beaufoy, "if it had 

stated that granite was originally fluid, and yet 

pointed out no means by which it might have 

reached the elevated regions in which it is actually 

found; for although it lies under every other kind 

of rock, sinking to a greater depth beneath the sur

face than any mineral with which we are acquaint

ed, it, also rises higher into the regions of the atmo-

* Parkinson's Organic Remains, i. p. 40. 
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sphere, composing many of our greatest mountains, 

and usually occupying the highest ridges of the 

chain. It constitutes the loftiests peaks of the 

Alp , and the summit of Mont Blanc, which is 

more than fifteen thousand feet above the level of 

the sea. 

"I have already spoken of granite as heaving up 

and supporting the strata against whjch it pressed. 

Can you not then imagine Mont Blanc a consist

ing of an immense mass of granite, melted by sub

terraneous heat under the strata, and impelled up

wards with a force of which we can form' no <listinct 

idea, by comparing it to any power wielded by 

man, but directed by the omnipotent Creator to 

heave up the strata already become solid, in which 

the granite might remain as in a mould, until it 

had acqufr :..,d the form in which it now appears?"* 

"I can imagine this/' said Harry, " though it i 

very astonishing; but there is one incon istency in 

the supposition. The granite, instead of forming 

the highest summit, appears to be covered over by 

the strata it had heaved up. The mould must be 

broken and removed, before it could show the gra

nite-mountain which had been formed within it." 

"That is the very thing which Time appears to 

* Playfai.r, S, 3()-!, 
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have done: the effects of un, and rain, and wind, 
with other causes of waste and decay, eem by cl -
grees to have worn away the inve ting tra.ta, wbich 
probably, in the fir t place, bur t asunder at the 
summit, where they might have been weakened by 
bending suddenly over the granite-peak. The low
er parts of the mountain are still covered by the 
original strata, but the naked granite crown· the 
summit, towering into the region of perpetual snow. 
From this pure, unsullied covering, the mountain 
probably derives its name. Viewed from a dis
tance, the central, or principal summit, has the ap
pearance of a majestic pyramid; or, perhaps from 
the gentle curvature of its outline, it has been com
pared to a dome. This is not, however, the loftiest 
eminence of the mountain; another peak, called the 
Bosse du Dromedaire, rises several thousand feet 
higher than the central dome. But few persons 
have had the courage or good fortune to reach the 
summit, though many have attempted it. The 
southern declivity of the mountain is of a wilder 
and more savage character; principally from the 
descent being so precipitous that the snow cannot 
rest upon it, or soften the harsh outlines of its bare 
and rug·ged crags.* vVe will read together, some 

,;, Edinburgh Gazetteer, 
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day, a particular description of this famous moun

tain, the loftiest in Europe, and of its astonishing 

glaciers, or valleys filled with ice. In some of 

these the traveller beholds a vast expanse of mo

tionless waves, resembling· a lake which has been 

frozen while agitated by the wind. In another, the 

body of ice presents an immense surface, smooth 

and shining like a polished mirror; and sometimes 

the spectator is surprised by the appearance of su

perb arches of crystal falling into ruins, or of ava

lanches of snow descending on fields of ice, where 

they remain stationary, and after a time, being par

tially melted by the rays of the sun, they as ume 

the form of pyramids or obelisks."* 

"Oh! mamma," exclaimed Harry, " this is like 

the splendid fictions of Eastern Tales. I had no 

idea that glaciers were so curious." 

"I think," replied his mother, cc they have tempt

ed us to lose sight of the subject ·we were consider

ing. Let us go back, if you please, to our specimen 

of granite. I should be sorry to puzzle you at pre

sent with nice distinctions, but having said that 

this rock is usually found in large masses, I ought 

also to mention that it is occasionally seen pene

trating the substance of other rocks, in veins so long, 

* J\lalte-Brun, Geog. Universclle, ii. 298, &c. 
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thin, and regular, that they evidently mu t hm·e 

been forced into the places they occupy, while the 

mass of granite with which they are connected 

was in a melted state.* To prove the exi tence of 

such vein , wa a subject of great anxiety to Dr. 

Hutton, while he was endeavouring to establi h the 

truth of his theory re pecting the formation of thi 

rock. He wished very much to find a clear exam

ple of granite in a melted state, having been inject

ted among other rocks, in the manner I have de

scribed. Resolved to try the truth of hi theory by 

this test, he set out on a journey to the Grampian 

mountains, intending carefully to examine the 

places in which it was probable that the junction 

of granite-rocks with those lying immediately above 

them, might exhibit the appearance he desired. In 

Glen Tilt he was so fortunate as to find the object 

of his search. Veins of red granite are there seen 

branching out from the principal mass, and pene

trating the adjacent limestone and other rocks, 

which appear so different from the granite, not 

only in colour, but in structure, being stratified, 

(which granite, you know, is not,) that they afford 

a very striking example of the fact which Dr. Hut

ton desired to establish. ·vvben he saw this uncle-

• Playfair, s. 82. 
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niable confirmation of his theory, he was so delight

ed that he could not restrain the expression of his 

joy and exultation; and hi guides, who probably 

had no conception that any thing relating to the 

formation of a rock could excite such emotions, 

were led into a trange mistake: they made sure 

that the gentleman they were attending had dis

covered a vein of silver or gold."* 

While Mrs. Beaufoy was speaking, Harry's live

ly imagination presented the scene she described. 

The wild solitudes of the Grampians, the transports 

of Dr. Hutton, and the gaping wonderment of his 

g·uides, all seemed portrayed before him; and 

while his thoughts were thus occupied, he lost llie 

point of the anecdote she related. When she ceased 

to speak, he said: "I am afraid I ~lo not clearly 

under tand why Dr. Hutton was so exceedingly de

lighted." 

"I think you are not often so dull of compre

hension, my dear Harry. Do you not perceive 

.that the discovery Hutton made in Glen Tilt con

firmed, in seyeral particulars, the truth of his theo

ry ? I it not plain that the tratified limestone 

and other rocks must have been deposited before 

the granite veins could be injected among them . 

* Lyell, p, 62. 
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and al o that the granite must have been in a fluid 
tate when it was forced in thin tream b tween 

the strata of other rock ? Tor wa thi all: Hut-
ton had maintained that granite i not tratifiecl · 
but this might be di. puted by per on who happen
ed to find long· thin veins of that rock in ituation. 
where they would have very much the appearanc 
of strata: now, the object of Hutton's journ y to th 
Grampians was to settle thi point; and ,\ hen he 
beheld the veins of granite actually ·prino-ing· out 
of the great mass of rock, like the branche from 
the trnnk of a tree, he saw that the truth of his the
ory was decidedly established." 

"And so it was!" exclaimed Harry, clapping 
his hands: "it was a clear, plain fact, that nobody 
could deny; and I ·was very stupid not to see it at 
first." 

"I am glad you see it now, Harry. I should 
have been disappointed if these facts respecting 
gTanite could not have been made intellig·ible to 
you; but I think it would not Le useful or inter
e::;ting to attempt any general explanation of the 
tructure and po ition of rocks at present. Fr m 

your specimens of granite and sand-stone you have 
obtained a clear idea of the grand distinction be
tween stratified an l un.trntified rocks; and when 

E 



74 POSITION OF GRA:;.i!TE. 

other examples come in our way, we will endeavour 

to make use of them. But we must not take leaye 

of rocks, without my telling· you one other fact 

respecting granite, or what I have been saying may 

lead you into error. I mentioned this rock as oc

cupying the loftiest place in our mountains: but 

in this particular there seems to be a striking differ

ence in the structure of the mountains of America, 

and those of the Eastern Hemisphere. It is equal

ly true, both in the old and in the new continents, 

that granite occupies the lowest place, forming the 

basis on which other rocks are supported; but 

while Humboldt was exploring· the Andes, he found 

the granite so covered over and buried under other 

rocks, that he thought a person might travel for 

years through the mountain districts of Peru, 

without even suspecting· that it could be found there. 

Chimborazo and Antisana are crowned by vast walls 

of an unstratified rock called porphyry, rising to 

the height of six or seven thou and feet. On the 

summit of Pichincha, ( a mountain which must be 

familiar to your recollection as the scene of Don 

lloa's adventures,)* a rock called basalt, of very 

curious formation, resembling rows of pillar , i · 

. een rearing its castled teeps like towers amid t the 

* ,vinter Erening~. \'OJ. ii, 
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sky. In the Western Hemisphere basaltic rock. · 

have never been observed at a greater h eiO'ht than 

four thousand feet. I mention these circumstance ·, 

my dear Harry, in order to how the caution re

r1uired in drawing general conclusions from parti

cular facts. You will observe, that notwith tanding 

the uniformly elevated position of granite in our 

continent, this does not correspond with its situati0n 

in America."* 

"There is one difference between you and me, 

mamma, which I do not understand. You never 

seem ve;-ced at finding out those provoking differ

ences which prevent one from drawing satisfactory 

conclusions, and I like to have things settled.'' 

"I am aware of that," replied Mrs. Beaufoy, 

smiling; "but as your know ledge increases, this 

feeling will be moderated, because you will per

ceive how much more there is to be learned on 

every subject, than appears to be the case when we 

begin to examine it. I hope that our conversations 

on the structure of the earth will be useful to you, 

by correcting that hastiness in decision to which 

young people are naturally inclined. You must 

perceive that as the subject is at present so imper

fectly understood, even by the persons best ac-

* Edin. Gaz. vol. i. hx:i. 

E 2 
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quainted ·with it, that they are frequently obliged 

to suspend their judgment, it would be absurd 

indeed for you or me to fancy we were competent 

to decide any doubtful point. We may neYerthe

less deriye a oTeat deal of pleasure from the know

ledge of facts in themselve very curious and 

entertaining; and this will prepare u for under

standing and judging· respecting conclusions Ly 

and by, when a greater body of evidence hall be 

colleded, or some grand principle discoYered which 

may explain the present difficulties." 

"I wish that time was come!" exclaimed Harry. 

" However, it is one comfort that the granite-rock 

are ahvays u.ndermost; and I hope nothing will be 

found out to di turb 'The Pillar of the Globe.'" 
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CHAPTER IV. 

Deep hid in cavern'd bills, the chemic tide 
Dissolves the rocks, and bears the spoil away; 

Then floods of marble on the plains subside, 
And every plant and flower is shrined in stony spray, 

OLD FRAGMENT, 

Mas. BEAUFOY, in compliance_ with Harry's wishes, 

again visited the chalk-pit, when the dense volume 

of smoke issuing from it, proclaimed that the kiln 

was burning. He had then an opportunity of 

observing the strong heat to which chalk is sub

jected in order to convert it into lime; and his mo

ther thought it a favourable occasion to inform him 

of the various effects of heat when applied under 

different circumstances. 

"You see, Harry," she observed, "that these 

hard, tough lumps of chalk, are, by burning, chang

ed into a substance which readily falls to pieces 

and crumbles into powder; yet Dr. Hutton was of 
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opinion that the various stony and earthy strata, 

which were originally deposited from water, re

mained in a loose, unconnected state, at the bottom 

of the sea; until, by the action of subterraneous 

heat, the detached particles were softened, blended, 

and firmly incorporated together. Afterwards, as 

the strata cooled, they also hardened."* 

"Why, mamma," said Harry laughing, "the 

Satyr in the fable would have been very angry 

with Dr. Hutton. This reasoning seems quite as 

contradictory as the action of the countryman. 

It is just opposed to the real effect of fire on earthy 

sub tances, as we may see in the kiln before us." 

"Softly, Harry: you should recollect that the 

Satyr's anger was unjust ; the countryman clicl 

cool hi broth and warm his fingers by the same 

means. I think the laugh is on Hutton's side, for 

you have unwittingly furnished an apt illustration 

of his theory." 

"Then I suppose I said a foolish thing," replied 

Harry, good humouredly; "but I do not under

stand why." 

"Your candour deserves an explanation, my 

dear boy, if I am capable of giving· it. Chalk, and 

other bodies of a like nature, when exposed to 

* Playfair, s, lJ and 15, 



0~ THE TRATA, 79 

strong heat on the surface of the earth, part 

with a substance called carbonic acid, \ hich i 

separated, or drirnn off by the heat, and mixe 

with the atmosphere: these calcareou · bodi , 

having thus lost what wa e ential to the firm

ness of their texture, are changed into the substance 

called lime, which readily crumble to piece . ow, 

Dr. Hutton thought that heat acting upon strata 

deposited at the bottom of the sea, would be capa

ble of softening or dissolving suustances which 

cannot be melted by it on the surface of the earth, 

because the pressure of such an jmmense body of 

water would prevent any part of the strata from 

being dissipated or driven away."-Y.· 

"Thank you, mamma: I cannot judge whether 

Dr. Hutton was right, but I believe I understand 

your explanation." 

While they were walking home, lVIrs. Beaufoy 

said : "Perhaps I shall again remind you of the 

Satyr, if, after speaking of carbonic acid as essential 

to the composition of calcareous rocks, I were to 

tell you that it has power to dissolve them." 

"I shall be more cautious, mamma, now I finct 

that the same causes produce different effects, ac

cording to the circumstances in which they act. 

* Playfair, s. 15-Hl, 
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But if carbonic acid resembles vinegar 111 its pro

perties, you know Rollin does not tell that story 

about Hannibal dissolving the rocks, in bis pas

sage of the Alp , at all as if he believed it." -t:· 

« I wa not thinking- of an effect so sudden and 

violent as melting· away the rocks to give passage 

to an army; neither must you think of carbonic acid 

as a fluid resembling vinegar. It is a substance 

intimately united with chalk, limestone, and some 

other earths, from which it may be separated by 

the application of heat; it then flies off in the 

form of air or vapour, not perceptible to the sight, 

but possessing some peculiar properties; and one 

of them is the power of dissolving calcareous 

rocks. I lately read some circumstances con

nected with this property of carbonic acid, which 

may amuse you as we return through the long 

chalk-lane. You know that Italy is one of the 

countries which most powerfully excites the m

terest and curiosity of travellers, partly on account 

of its delightful scenery, but principally from those 

associations which connect it with our earliest im

pressions of ancient glory. Even if Italy contained 

no splendid trophies of past mag·nificence, the na

tural features of its landscapes would recall the 

* Rollin, Histoire A ncienne, i. 280. 
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idea of 'the mighty masters of the world.' No 

man could pass the Rubicon with the ame feel

ings that he would have in crossing an ordinary 

river. But the traveller is not left to prove the 

correctness of this statement; the memorial of 

former grandeur are so abundant and striking, as 

to impress the imag·ination with a deep sense of 

the perishable character of human power. But I 

piust not forget the object I had in view when I 

began to speak of Italy. I was going to tell you 
of some very curious monuments of ancient art, 

which were so little known or noticed by travellers 

till within the last fifty or sixty years, that it has 

been reported they were accidentally discovered by 

a young painter in one of his morning rambles; 
/however, there is no doubt they have been always 

known to the inhabitants of the neighbouring· 

country. I allude to the remains of the ancient 

city of Prestum, which are situated near the shore 

of a large bay, immediately south of the bay of 

Naples, being· divided from it only by the bold 

promontory of Campanella. A little to the south 

of this cape are three small rocky islands, called 

Galli, once celebrated as the abode of the Syrens 

famed in ancient story. Their fabled melody has 

giyen place to the harsh cries of sea-fowls-no other 

E D 
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·ound is to be heard, except the hoarse murmur of 

the waYe echoing through the rocky caverns. On 

the opposite side of the bay, the coast sinks into 

an extensive plain, bounded towards the east by a 

range of mountains. Near the shore stand the 

ruins of Prestum; its three ancient temples are 

dimly visible from the promontory I mentioned, 

at the distance of about fifteen miles. As the tra

veller advances he loses sight of them, the country 

being flat, and covered with thickets, so that he 

scarcely discovers Prestum till he enters its walls. 

These remain in their full extent, inclosing a ·pace 

nearly four miles round, but the archway of one 

gate only is left entire. The walls are formed of 

solid blocks of stone; the populous and splendid 

city they once encircled has vani hed; and the 

wide area now contains only one cottage, two 

fa.rm-houses, the Yilla of the Romish bishop, a 

church, and the three ancient temple . The re

maining space is covered with thick matted grass 

and brambles, spreading over ruined fragments; or 

where the ground is freed from such obstructions, 

it is described by an English traveller as waving 

with corn. A few neglected rose-bushes till flou

rish here and there, and blossom twice a year, in 

lay and December. Prestum was once famon 
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for these flowers, which are remarkable for their 

fragrance, and they are described, or alluded to, by 

several of the Latin poet . The circum tance of 

their flowering twice in the year is noticed by irgil: 

'How rosy Prestum boasts her double bloom.'• 

"You may imagine, Harry, how impo ing mu. t 

be the appearance of the temples, standing majes

tic and deserted, in the midst of this vast area, the 

sole monuments of departed greatne s. They are 

built in a line, and appear to have formed one ide 

of a street, which ran from gate to gate through the 

centre of the city. The pavement is gone, and 

the carriage of the traveller rolls over smooth, 

green turf, between the bushes and brambles which 

overspread the ruins of fallen buildings. The 

temples themselves have been touched by the 

destroying hand of Time, and one of the columns is 

shattered as if by a stroke of lightning; but still 

they remain in wonderful preservation, through the 

lapse of many ages, and many political revolutions. 

Sybarites, Romans, Saracens, and the barbarians 

of the.North, have in their turns been masters of 

Prestum, but all have respected these venerable 

relics of the original inhabitants.'' t 
* Stawell's Georgics, iv. p. 219. t Eustace's Tour, ii. 14-2,1. 



84 PHENICIANS. 

"And spared the roses that they cultivated too," 

said Harry: "to be sure, they may have sprung 

up again; but how striking it must be, to see the 

frail flowers for which Prestum was once cele

brated, still flourishing in their early beauty, while 

the city, ·with its ancient inhabitants, and their suc

cessive conquerors, have all perished-nothing left 

but the roses, the walls and the temples! Can 

you tell me any thing of the people who built 

them?" 

"~ othing certain, my clear Harry. Ancient 

history is so much involved in fable, that I am 

afraid but little reliance can be placed on any de

tailed accounts of remote antiquity. Still, it i · 

likely that the principal facts have been transmit

ted with tolerable accuracy. Prestum was ancient

ly called Posetan or Post:m, a name of Phenician 

origin. That people (the Canaanites of Scripture) 

·were remarkable for their early progress in civiliza

tion: to them the Greeks were indebted for the 

art of writing. They are believed to have been the 

first navigators, and certainly were the merchants of 

the ancient world. Venturing through the Strait. 

of Gibraltar, they extended their commercial 

voyages to the we tern coast of our island, in . earch 

of the tin procured from the mines of Cornwall. 



THE TEi\1PLE" OF P iE. T :u. 5 

Even in the time of the Hebrew judge , lhey had 

begun to colonize the shores of the 1edit rran an; 

and by some of the e people, called Dorians, from 

Dora, the city of Phenicia, ,vhence the came, 

Pc:estum is believed to haYe been founded.+:· To 

them ha been a cribed the erection of the t m

ples, which are believed to be the olde t . pecimens 

of Grecian architecture now in existence-th ·on

necting link between the heavy, mas ive edifice · of' 

the Egyptians, and the graceful tructures of the 

Greek . The temples of Pc:estum may be regarded 

as the commencement, tho e of Athens a. the per

fection, of the Doric order." 

" I like that order far the be.t of any," ·aid 

Harry : "- it is the g-randest, becau. e of its simpli

city; and no doubt it Jerived its name from this 

Phenician colony, or their native city.·• 

" Perhaps so," replied his mother; "however, 

you must not imagine that the Dorian architect 

equalled those of Athens in elegance. You have 

seen so many drawings of Grecian temples, with 

their triangular pediments supported by rows of 

pillars, that you may form a tolerably distinct idea 

of those of Pc:estnm, by thinking of the pediments 

as very low, and the pillars unusually thick in pro-

* Eustace, ib. 18. T)'Llcr, i. 3.J-. D'Anvillc, i. 10:3. 
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portion to their height. They are all fluted, but 

have no bases, and stand on a sort of raised pave

ment, having the appearance of gigantic step · 

leading into the tern ples; but these steps are much 

too high to have been used as the means of en

trance: they were probably intended, by increas

ing· the elevation, to give an air of grandeur to the 

buildings. The material employed in these struc

tures is a porous marble, of a yellowish grey 

colour ;-i-:- and it was the curious origin attributed 

to this stone, which led me to speak of the tem-

1 
,, 

p es. 

"I am sure, mamma, I am very much obliged to 

you for connecting so many entertaining particu

lars with our rocky cliscu sions. I never heard of 

Prestum before, but now I shall be interested about 

every thing relating to it; and I hope you will tell 

me what it is that distinguishes the marble you just 

mentioned." 

" I wa going to say that the stone of which the 

Prestan temples are built, is believed to have been 

formed by depositions from water; and a small 

lake in the neighbourhood of the ruins appears to 

have furnished the quarry whence the stones were 

taken." 

* F.ustace, ib, 19-22, 
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" That does seem extraordinary; but ,drn.t rea

sons are there for supposing that this wa. the ca e ?" 

"At one end of the lake is a rocky hollow, ap

parently formed by the removal of va t mas e. of' 

marble. That remaining· in the quarry i of . -

n.ctly the same texture and character a the ton 

of which the temples are built; therefore it seem.· 

highly probable that the architects, whoever th y 

were, obtained a part, at least, of their material. 

from this spot."* 

"But why should it be supposed that the marbl 

in that quarry was deposited from the lake ?" 

" Because it continues to deposit the same kind 

of substance. This marble is a species of lime

stone, called tufa. It is deposited in such abun

dance, that if even a stick is thrown into the water, 

a few hours will be sufficient to give it a coating of 

tufa. The borders of the lake are strewn with 

masses of recently produced marble, the conse

quence of the overflowing of its waters during the 

winter floods. All the herbs growing on the 

banks have a grey tint, as if encrusted with 

tufa."t 

"Why, mamma," interrupted Harry, " this is 

like Mackenzie's account of the petrifactions 111 

Consolations of Travel, p. 119. t Ibid, p. l 18. 
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Iceland ! Are the waters of the P~stan lake hot, 

like those of the Geysers ?"* 

cc Certainly not; because the traveller, from 

whose account I learned these particulars, men

tions that, on approaching the lake, he observed 

ome buffaloes slaking· their thirst in it. He ascribes 

this peculiar property in the water to the acf on of 

subterraneous fire; and this explanation may like

wise, in all probability, account for the Icelandic 

petrifac:tions." 

Harry shook his head. " I can hardly call thi. · 

an explanation," said he; "for it leave me quite in 

the dark as to the reason why subterraneous fire can 

give such a property to water." 

cc Very true," replied his mother. " I ,Yas g·oing 

to observe that not only the waters of P~stum, but 

most of the streams which rise at the feet of the 

Appennines have, in greater or less degree, the 

property of depositing stone; and this is supposed 

to be the effect of volcanic, or subterraneous fire, 

acting upon the calcareous rocks of which those 

mountains are composed. I need not now repeat 

what I have so late1y told you respecting carbonic 

acid being separated from rocks of this description, 

when they are sufficiently heated; but you are not 

* , vinter E,·enings, vol. i i. 
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aware that the acid, when driven by heat from the 

rocks, by rising to the sources of the springs, en

ables their waters to dissolve calcareous substances. 

Thus you see that the infant rivers, when they is ue 

from the mountains, must carry with them a por

tion of the rocks through which they flow. "\Vhen 

they afterwards glide along through the open 

country, the carbonic acid evaporates : it quits the 

water, and rises into the air. The water then loses 

the power of retaining stony matter in a dissolved 

state: it separates, and settling slowly down, pro

duces masses of marble, such as I have de

scribed."-l<· 

"0, thank you, mamma. This is just such an 

explanation as I wanted. But do the waters of the 

P restan lake come from the Appennines ?" 

" I believe not; however, the source of volcanic 

fire appears to be so near the surface, both in Ice

land and Italy, that the stony deposits of the 

Geysers and of Prestum may doubtless admit of 

the same explanation." 

"Are such curious formations observed in the 

rivers descending from the Appennines, or does 

the current prevent it, by carrying the depositions 

away?" 

* Consol. of Trnv. p. I 21. 
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" I have beard that one of these rivers, the Sila

rus, now called Sele, which is not far from Prestum, 

was remarked by ancient writers for petrifying all 

the leaves that fell into it.* Whether this is the 

case at present, I cannot ·tell you; but it appears 

that the most rapi<l motion which can be commu

nicated to water does not prevent these formations. 

This is remarkably exemplified in the most mag

nificent waterfall in Europe, that of the Velino near 

Terni, ( a town about forty miles to the north of 

Rome, which you may easily find in your new 

map.) The river Velino rises at some distance 

among the Apennines, and is at first an inconsi

derable stream, flowing quietly along, but receiv

ing some tributary waters, it becomes at length a 

mighty torrent, sweeping away whatever obstruct 

its progress. About three miles from Terni it 

rushes impetuously over a ledge of rocks, down a 

precipice three hundred feet in height; and then, 

emerging from the cavity that first rece1ves it, tum

bles over craggy rocks, which are indistinctly seen 

through the misty spray continually rising round 

them. In the very bed of thi torrent, even amidst 

the thundering descent and foam of the cataract, 

marble is deposited, and it hardens, or crystallizes, 

* Lempriere, 
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as it is c.:alled, notwithstanding the ceaseless agita

tion of the water.+:· 

'And where, through hanging wood , 

Steep Anio pours hi flood ,' 

similar formations may probably l e found, as the 

waters of that river also are known to l e calcareous. 

The cascades which it forms at Tivoli al~o t equal 

those of the Velino in picturesque beauty, though 

the principal fall i greatly inferior in height.t In 

the adjacent plain there is another remarkable ex

ample of the deposition of marble, resembling, in 

some respects, that of Prestum. It is of a warm 

cream colour, and very porous ; yet so hard and 

imperishable, that it has been employed in build

ing the Colosreum and St. Peter's, the pride of an

cient and of modern Rome. The quarries from 

which the materials of those great edifices were ob

tained, lie in the plain, at a short distance from 

Tivoli. The marble is deposited in horizontal beds, 

from which blocks of almost any size may be raised 

by wedges. The deposition seems to be continual

ly going on; but the quarries, though very extensive, 

are worked only to the depth of about :fifteen feet, 

because there is no contrivance for draining off the 

* Consol.of Trav. p. 121, &c. t lb. and Edinburgh Gazetteer. 
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water, which springs up every where, impeding the 

progress of the workmen."* 

« Ah ! they want some of our English machinery 

for that purpose." 

«No doubt it would be of g-reat use."--The 

conversation was suspended for a little while, and 

Harry occupied himself hy trimming a stick which 

he had cut out of the hedge. He then returned to 

his usual station beside his mother, and accommo

dated his pace to hers. "Are you not tired, dear 

mamma ?" said he. "I believe my arm is high enough 

now, to be of some use to you." Mrs. Beaufoy 

smiled, and accepted the offer : she then said, " I 

think I am under an engagement, Harry, to explain 

something I would not touch upon the other day, 

because you were not prepared for it; but now that 

I have said so much respecting the influence of car

bonic acid upon calcareous rocks, I may add, that 

granite is not exempt from its power. A grnnite

rock might defy the current of a large river, and, it 

has been said, the washing of the sea, for ages; per

haps it may be so, but if a small spring, strongly 

impregnated with carbonic acid, should break forth 

be ide it, the rock may gradually decay, and be 

carried by the waters of a little brook to the ocean. 

* Life of Playfair, xl.v. 
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There are large district in Auvergn , one of th 
central provinces of southern France, where thi · 
fact has been observed to produce a triking effect 
on the appearance of the country. The decay 
which there takes place in the rocks, has been call cl 
'la nialaclie du granite;' and I have heard that if 
you take up a piece of the rock ·we are accu tom d 
to think so imperishable, it will crumble to pi ce · 
in the hand. But though carbonic acid de ·troy · 
its solidity in the way I liave mentioned, it does not 
appear to have power to dissolve granite, as it doe.
limestone-rocks, in which great caverns and long 
winding passages are formed by the action of water 
impregnated with this acid."-l<· 

"But how comes carbonic acid to be so plentiful 
in Auvergne? Is it a volcanic country ?" 

"There are not at present any active volcanoe, 
but the streets of Clermont are said to be paved 
,rith la.Ya brought from a neighbouring· mountain, 
and many of the houses are built of the same ma
terial. The beautiful fountains of that town al o 
deposit stony matter in great abundance; and I 
have beard that, by the gradual accumulation of 
such deposit , arches have been formed over some 
of the rivulets; one of them so broad and strong, 

• Lyell, 21J an<I 217, 
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that it forms a natural bridge, over which carriages 

may pass.-i<· This property of the waters, and the 

decay of the granite, which is ascribed to the con

tinual escape of carbonic acid from numerous fis

sures, seem to indicate the presence of subterrane

ous fire, although there has not been any volcanic 

eruption in France within the memory of man."t 

"But in our own country, where we have nothing 

to fear from the action of volcanoes, I suppose 

there is no clanger of granite decaying. I like to 

think of those rocks as the pillars of the globe." 

"lam afraid," said Mrs. Beaufoy, smiling, "that 

imposing phrase ha had more than its due influence 

on your imagination. Ask Dr. Forbes what he 

thinks of granite." 

"But I may not see him, perhaps, for a good 

w bile; at least not when he is at lei. ure. Mamma, 

if you know what he think , I wish you would be 

so kind as to tell me." 

"I believe that before he went into Cornwall, he 

had some exalted notions of the adamantine an<l 

imperi hable nature of granite; but his attention 

being directed to the structure of St. Mithael's 

1ount, which is a very striking object from part of 

the Corni h coast, hi early associations respecting 

* E dinburgh Gazetteer. t re, p. 37G, 
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the durability of granite were so completely altered 

by observing its appearance in that remarkable 

rock, and not only there, but in the neio-hbourino

sea-cliffs, and on the summits of the Corni. h hill , 

that he began to regard granite, notwith tanding 

its extraordinary durability as a material for huild

ing, as presenting, in the situation · I have mention

ed, a more impressive picture of natural destruction, 

than any other rock he had ever seen."* 

"Then if itisso, farewell to my pillars of the globe." 

"Nay, Harry, do not rush into the oppo ite ex

treme. The decay of granite under peculiar cir

cumstances of chemical action, as is seen in Au

vergne; or from the slow operation of exposure to 

weather, during a long lapse of ages, as in the cliffs of 

Cornwall, should not induce you to regard it as a 

frail, crumbling rock. Surely you need not be sur

prised at finding that, in some degree, it partakes 

of that tendency to change and decay, which be

longs to the earth itself." 

"Perhaps not, mamma; but I am sorry that it is 

necessary to be so long in forming one's opinions. 

I wonder whether Dr. Forbes was vexed when he 

saw that he must change his." 

* DI', Forbes on the Geology of St. J\fichael's tl lount, ee Transactions of the 
Jl9yal Geological Society of Cornwall, vol. ii , 
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" I can answer for it that he was not. "\Y'hy 

hould he be vexed because his knowledge was in

creased by the observation of ne,Y facts? Was not 

that the very end he had in view, when he took the 

pains to examine them?" 

" Certainly, mamma: but I have so often seen 

people appear mortified at finding themselves mis

taken, that I thought it quite a natural feeling." 

"And so it is, my dear; because it is natural for 

man to be proud, and to associate the idea of hi 

own consequence with the maintenance of his 

opinions: but when the love of truth really takes 

possession of the mind, o much satisfaction is felt 

in the consciousness of gwwing wi er, that it over

comes this silly pride, which is always the mot 

conspicuous in persons who know but little, and 

having hastily adopted some opinion, defend it 

because it is their own. But we must not wander 

too far from our present subject. I was goino· to 

tell you that the decay of granite from the influ

ence of weather, as exemplified in St. Michael's 

:Mount, i described as giving it a very peculiar ap

pearance, quite different from that general rotten

ness of the whole mas produced by the action of 

carbonic acid on the granite of Auvergne. Yon 

recollect, no doubt, that g·rnnite derive it name 
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from the substances which compo e it retainino

their distinctness, though united into one olid 

mass. Some of the e ubstances app ar to be 

more susceptible of decay than the re t, and a the 

process goes on, the surface of the rock i marked 

by small lines intersecting each other in omethino· 

of a rectangular form. From this peculiarity, the 

front of the rock, in process of time, pre. ents th 

idea of shattered walls, the ruins of some Ycry an

cient building. -r.- But here we are, Harry, at the 

end of the long Jane, and of my long stories." 

"I have not thought them so; and as for the lane, 

it never seemed so short before. ow if you woul<l 

be so kind as to walk very slowly, I will try to 

recollect and tell you what I have learned from our 

conversations." 

"My dear boy, we shall be at home in five minutes. 

Unless your memory is far worse than I suppose, it 

is impossible you can tell me half of your recol

lections in so short a time." 

"Oh! but I am only just going to mention the 

principal things, to show you that I do think them 

over by myself, and that you have not been taking 

all this trouble for nothing. Let us see now: I 

will begin with my .first step-the sand-stone and 

* Dr. Forbes, ibid, 

F 
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granite. The division of minerals into stratified 

and un tratified bodies. Then come the depositions 

settling down to the bottom of the sea1 and lying 

there1 loose and unconnected, till the subterraneous 

heat softened, or melted, and united them into firm 

masses that hardened as they cooled. So far is right, 

mamma; and now I come to the granite, melting 

and expanding, and heaving up the strata, and 

forming mountains. And then the strata cracking, 

and crumbling, and falling away, leaving the 

naked granite in possession of the highest ridges, 

in our hemisphere at least. Now then for what we 

have seen this morning- that scorching lime-kiln: 

it puts me in a heat to think of it! Well, the chalk 

was not softened or melted by burning, but changed 

into dry1 crumbling lime, because the carbonic acid 

flew off into the air. Dr. Hutton thinks this did 

not happen when the strata were softened, becaus 

the immense pressure of the waters above pre

vented it. That is right, I believe, mamma? Stay, 

I have not yet done with carbonic acid. ·vv e went 

to the Apennines, and you told me of volcanic fire 

heating· the calcareous rocks, and driving the car

bonic acid from them, up to the sources of the 

spring's; by this means those waters are enabled 

to dissolve a portion of the rock , which they 
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afterwards deposit in the form of marble, in the 

beds of rivers or lakes; but I need not repeat what 

you have so lately told me. I shall not forget, 

'How rosy Prestum boasts her double bloom,' 

nor yet the ancient temples, nor St. 1ichael' · 

l\Iount; but what I now want, is to show you that 

I do try to recollect and arrange in my thoughts all 

that you are so kind as to tell me about the . truc

ture of the earth. You will go on, dear mamma; 

I know you will, by your smile." 

They had now reached the limits of the g·arden. 

Harry vaulted over the sunk fence, and ran to open 

a small gate by which his mother could enter more 

conveniently : he then went into the parlour to ex

amine his "new map." It was one of those pub

lished by a Society which has deep claims on the 

gratitude of young persons, for the varied stores of 

entertainment and instruction with which it has 

presented them. Harry soon found the situation 

of Prestum, and traced, with great delight, the 

Anio, the Silarus, and the Velino, to their sources 

in the Apennines. 

When Mrs. Beaufoy had taken off her walking 

dress, she came down to the parlour with a little 

drawing in her hand. "Here," said she " is a 

F 2 
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sketch of St. Michael's lVIount for you, and though 

it is on too small a scale to show the lines I men

tioned, it may give you a tolerable idea of the ge

neral resemblance of that singular rock to piles of 

rude masonry, disjointed, and tottering over frag

ments that have already fallen. The surface of 

the rock :is every where covered by long hoary 

moss, which adds to its venerable, ruin-like appear

ance, and perhaps gave occasion to the name it is 

said to have borne in the days of the ancient Druid , 

The Hore Rock in the Wood."* 

"In the wood!" exclaimed Harry, looking up 

from the drawing, which he bad been examining 

very attentively: « in the water would have been a 

much :fitter name for it." 

"You forget what a cl1angeful world we li\·e in, 

and how many ages have passed since the time of 

the Druids. That wide expanse of sea now sur

rounding the rock, ( at high-water, for when the tide 

ebbs, it is still accessible from the land,) is called 

Mount's Bay; but in ancient times it is suid to 

have been a very thick wood, affording h elter to 

wild beasts, and that the Mount itself was then 

distant :five or six miles from the sea.t You will 

* Dr. Forbes, ibid. 

t Boase, on the Submersion of l\lount's Ba.y, Trans. Geog. oc. ibid. p. 134. 
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not wonder that this tradition has obtained credit, 

when I tell you that, at low-water, many large trees 

have been dug up from beneath the surrounding· 

sands. The Cornish miners think they were over

thrown, and have lain buried in the earth ever 

since the Flood;* but the Drudical name of ' The 

Hore Rock in the Wood,' indicates that these trees 

were flourishing at a much later period ; indeed, 

the freshness and preservation of some of them 

would lead to this conclusion, for beside the roots 

and trunks of large forest-trees, there are many 

smaller ones, with leaves and nuts upon their 

branches, which appear to have been growing 

where they are found. From the circumstance 

of ripe nuts and leaves remaining together, it bas 

been thought that a sudden irruption of the sea 

must have taken place in the autumn, or the be

ginning of winter, by which this woodland district 

was buried under a bed of sand from one to three 

feet in . thickness. It extends along the shore from 

the Mount to this point of land, where you see the 

village of N ewlyn represented, and the ebb tide 

leaves a gTeat portion of the sand uncovered; this 

has been examined as far as the retreat of the tide 

·would permit, and beneath it is always found a 

* Parkinson, yol, i. p, 61. 
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black vegetable mould, full of the remains of trees 

such as I have described."* 

"Then there seems to be no doubt that the old 

Drudical name was well applied. But is it common 

for an inroad of the sea to carry with it such a pro

digious quantity of sand ? At Bognor, you know, 

the coast has been broken and washed away, not 

buried, like this Cornish forest." 

" True ; the changes on our coast appear to be 

the effect of high tides and stormy seas breaking 

at different times with great force upon the shore; 

hut the formation of J\1ount's Bay is supposed to 

be the result of one tremendous shock or convul

sion, the traces of which are still visible in a sand

bank extending round the bottom of the bay from 

Marazion to ewlyn; except where it i interrupted, 

or separated into two parts, by the projecting point 

of land on which the town of Penzance is situated. 

The sand-bank is covered with vegetation; and in 

the reign of Charles the Second it contained many 

acres of pasture-land, but is now sensibly wast

ing, great quantities being removed by the country

people for agricultural purposes, and the continual 

ai::tion of the sea wearing away the front that is ex

posed to its influence; so that the ground on which, 

* Boase in Trans. Geog. oc. ih. p. 135. 
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sixty or seventy years ago, the youth of the neiah

bourhood used to hold their cricket-matches, is now 

swallowed up by the waves. Enough, however, i 

still remaining to show that the whole bank, ( which, 

if the waste of it bas been gradual, mu t originally 

have been of great extent,) is formed of decayed 

granite, reduced to sand by the separation of its 

parts. 

u ' Whence came this immense mound of granitic 

sand?' is an inquiry that has often presented itself 

to persons whose curiosity was excited by the ap

pearance of that fragile bulwark. It is not like 

the natural sand which forms the bed of the ad

jacent sea; it cannot have been brought here by 

rivers or wintry torrents, for we have only little 

rivulets in this part of the bay, and they do not 

flow over a granite soil ;-whence, then, could it 

come? It must surely derive its origin from one 

of those tremendous convulsions of the elements 

by which the boundaries of the land have so fre

quently been changed. 

" Such have been the speculations of some 

Cornish philosophers. I think, with the help of 

the drawing and this little map," continued Mrs. 

Beaufoy, putting a slight sketch of the western 

part of Cornwall, or as it is sometimes called, the 
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Land's End District, into the hand of her son ; 

'' you may form a pretty clear notion of the change 

whi<.:h they think has been made in the ancient form 

of this part of the coast. You see the entrance of 

Scale ,if3 Miles 
ex:- s • ' i 

the bay is marked by Cudd.an-point on the east, and 

Mousehole on the west. In both places the shore 

is formed by gTanite rocks; and it has been sup

posed that the range of these cliff once extended 

·without interruption from :Mousehole to Cudclan, 

forming the seaward boundary of that ancient 

wood ·which is said to have surrounded St. Ii

chael's Mount. 

"It is further supposed, that from the effect of 
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weather, and some chemical agency, of which 

other examples are found in the rock · of the Scilly 

Islands, these granite-cliff: · had mouldered into 

decay; and that while lying in thi state, they 

were> by some extraordinary rise of the sea, accom

panied by a violent hurricane, carried inward, over 

the adjoining low, woody tract, and deposited in the 

form of an extensive bank of granitic sand, which 

bounds the present shore. The ancient woodland 

vale being thus laid open to the sea, became a bay 

encircling the Hore Rock, whence it derives its 

name."* 

"It is very easy to understand the sitpposition," 

said Harry; "but is there no certain account of 

such an extraordinary occurrence ?" 

"Edward the Confessor is said to have granted 

lands and other privileges, with the possession of 

the Mount itself, to some Monks who resided on 

the rock, which is described as being then near the 

sea; the catastrophe must therefore have occurred 

at a later period. Some old Chronicles record an 

overwhelming inroad of the sea as having taken 

place in the month of November, 1099, 'burying 

t°'ms and men very many, and oxen and sheep 

* Trans, Corn wall Geog. Soc, ib, p. 135-140. 
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innumerable.' The time of year agrees with the 

appearance of ripe nids on the buried trees, 

and the Saxon Chronicle notices that this sea

flood, more destructive than any that had been 

known, took place on the day of the new moon. 

It is thought that the submersion of St. Michael's 

,v ood may, with great probability, he ascribed to 

that inundation, but I do not know that this has 

been positively asserted by any early writer. The 

great estate of Earl Godwin, the father of King 

Harold, is said to have been destroyed in this ·way, 

and some think, at the same time: it is now buried 

under a range of sand-banks, ten miles in length, 

lying off the Kentish coast, which still bear th 

name of the ancient proprietor."-¥.· 

"The Goodwin Sands! I have often heard of 

them, as being dangerous to our shipping; but if 

they were formed by the same inundation, I . up

pose the whole southern coast was visited by that 

destructive storm." 

"I believe it is merely a conjecture founded on 

present appearances. England was then groaning 

beneath the unresisted tyranny of William Rufo., 

who was killed a few month. afterwards. The 

* Trans, Cornwall, Geog. oc. 139. 
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endeavours of Henry the First to reconcile the 

church to his usurpation by increasing its reve

nues, and the successes of the :first Crusade, were 

subjects far more interesting to the monkish writer · 

of that age, than changes in the outline of the 

coast. Since history has become more authentic 

and particular in its details, many such alteration 

have been recorded. On the shore of Sussex th 

encroachments of the sea have been constant from 

time immemorial, and though only sudden irrup

tions usually become matter of history, gradual 

waste may in process of time occasion wonderful 

changes. I own it does seem rather extravagant 

to suppose, as some have done, that in the course 

of a few centuries, the fertile plain which lies 

between the South Downs and the sea will be an

nihilated.* Future inquirers may then learn from 

historical records where Chichester once stood, and 

from the summits of our hills trace, in imag·ination, 

the ancient boundaries of Sussex on the waters of 

the English Channel!" 

"Oh, mamma ! that must be unreasonable. I do 

not like the vision at all !" 

" It need not disturb us, Harry. But, seriously, 

* Lyell, p, 279, 
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it i recorded, that in the reign of Queen Elizabeth 

the town of Brighton was situated on that tract 

where the chain-pier now extends into the sea;* 

and ·we ham the evidence of fact, that, at some 

tmknown period, the sea had made great inroads in 

our own immediate neighbourhood. At Felpham, 

near Bognor, on the 25th of October, 1799, a sub

marine forest was laid bare by a storm from the 

north-east. It had been buried about five feet be

neath the present surface ; but neither its thickness 

nor extent were ascertained, though it is believed 

to continue northwards, beneath the level fields con

tiguous to Fe1pham, and to proceed in that direc

tion, probably as far as the village of Barnham. 

The vegetable remains exposed to view by this 

storm, consist of the trunks of trees, heaps of reed , 

and oak-leaves matted together. On the strand, at 

low-water, there were also found ui:n.vards of forty 

large oak-trees, lying with their heads towards the 

south-west. Trees of this kind have often been ob

served by the inhabitants of Bognor, after a storm 

from the north-east;t and if we hear of the circum

. ta.nee occurring again, we will take a ride there, 

and examine them ourselve ." 

* Ibid, t i\T antell's Geology of Sussex, p. 288. 
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« I should like that exceedingly: but do you 

imagine it is probable that such a thing ,rill hap

pen again r" 
"Yes, I think it very probable; becau e, at the 

present time, the whole Jine of coast between the 

mouth of the Arun and Emsworth harbour is vi

sibly retreating. I do not mean sensibly wasting 

from week to week; but recollect what .Bognor 

was when you first knew it, and bow successive 

inroads have swept away the shore, and you ·will 

be convinced that all the efforts hitherto made to 

check the progress of this destrnction, have been 

ineffectual. 

"You may easily understand how the process is 

carried on. By the incessant action of the waves, 

the cliffs are undermined, and at length fall down, 

covering the shore with ruins. The softer parts, the 

chalk and clay, soon disappear, washed away by 

the restless waters. The flints and more solid ma

terials, broken and rounded by continual agitation, 

form those beds of sand and pebbles wh1ch consti

tute the beach, and sometimes defend the land from 

further encroachment.* The dreary expanse of shin

gle between Shoreham and Brighton is an example 

of this, which must be familiar to your recollection." 

* Mantell. Ibid, 2!J2-294. 
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" That is a dreary expanse indeed ! I bad ra

ther the sea would come in itself, as it has clone 

in 1ount's Bay. I shall prize this little map and 

drawing, mamma; and wish I could have such il

lustrations of all the remarkable changes in the 

earth's surface which you may describe to me." 

" ay, Harry, I cannot undertake always to fur

ni h them. I am glad I happened to have St. 

Michael's Mount: some other time, perhaps, we 

may amuse ourselves with the legends connected 

with it. At present I will only add, that when 

Milton 'sung for Lycidas,' he di.cl not leave him to 

' float upon his watery bier,' without alluding to a 

monki h tale, which relates that some of the piou 

hermits, dwelling upon the rock, were surprised by 

the appearance of the Archangel :Michael, standing 

upon one of its lofty crags:-

'Or whether thou to our moist vows denied, 

Sleep' t by the fable of Bellerus old, 

Where the great Vision of the gncirdecl Mount 

Looks toward Narnancos and B ayona's hold.'" 

While Mrs. Beaufoy wa. repeating these lines, 

Harry' · quick glance fell on a map that was lying 

beside him; and when she ceased to speak, he aid: 

« Ignorant monks might invent that legend; but it 

was one of Milton' grand ideas to imagine the 
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Angel looking over that va t expan e of ocean. 

See! here is Bayona on the coast of Spain, ju t op

posite to St. lviichael' ~fount." 

"I believe we must not call the idea Jifilton's," 

replied his mother, "because the po ition of Corn

wall, with regard to Spain, has been noticed by 

other poet , especially by Drayton, :Milton's imme

diate predecessor :-

'Then Cornwall creepeth out into the ,v e tern ::.\Iain, 

As lying in her eye, she pointed still at Spain.' 

" One can hardly avoid supposing that these 

lines suggested the image of the Angel looking 

toward the Spanish coast. 'Bayona's hold,' is a 

description as appropriate now as in the time of 

Milton-that little town being still defended by a 

garrisoned castle. 

" As for 'N amancos,' I neve1: could find any 

certain account of its situation. It is supposed by 

some to have been a fort or promontory near Bay

ona-perhaps that which forms the opposite side 

of the bay." 

" Very likely/' replied Harry: « but, mamma, 

what is ' The fable of Bellerus old?' If it is an 

entertaining one, I wish you would give me some 

account of it." 
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" I have heard no other explanation than that 

filton, according· to his usual practice of making 

all kinds of local association contribute to the em

bellishment of his poetry, has, in this passage, 

alluded to some old Cornish fable of Bellerus the gi

ant. It was natural to do this when he mentioned 

St. Michael's Mount, which, in Milton's time, when 

map were not very accurate, was often spoken of 

as if situated at the Land's End. That promontory 

wa , in ancient days, called Bellerium; but whe

ther it derived that name from the giant, I cannot 

inform you." 
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CHAPTER Y. 

Art, empire, earth itself, to change are doom'd ; 

Earthquakes have raised to Heaven the humble \'ale, 
And gulfs the mountain's mighty mass entomb'd, 

And where th' Atlantic rolls wide continents bave bloom'd. 

BE.\TT!ll. 

I the evening Harry sat down beside his mother's 

work-table, and said: "Does hemming that strip of 

muslin take up your thoughts, mamma ?" 

"Not in the least, my dear. Habit has rendered 

the operation so familiar, that I scarcely feel as if I 

were attending to it." 

" Then if it would not be troublesome to you, I 

should be very glad to know something more of the 

effects of volcanic fire. Driving the carbonic acid 

from calcareous rocks seems a gentle, gradual ope

ration. I want to understand what produces those 

tremendous eruptions we hear of, such as destroyed 

Herculaneum and Pompeii; also, whether each 

volcano has an independent fire of its own, or 
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whether Dr. Hutton's subterraneous fire is the com

mon cause that acts upon them all?" 

"Stop) stop) my clear Harry l You seem m

clined to crowd one question upon another so fast) 

that I shall not know with which to begin. How

ever, before I attempt to answer any of them, I 

must request you not to use the word fire when you 

refer to Dr. Hutton's theory : heat is a more correct 

expression." 

" Where is the difference, mamma ?" 

" I will tell you. Fire, in the usual sense of that 

word, supposes fuel in the act of burning; but we 

have no reason for believing that there is a fire of 

thi description in the centre of the earth." 

"Then what was it that made heat strong enough 

to melt granite?" 

"It would be saying nothing· to reply, that I 

cannot tell you. Newton himself could not have 

answered that question. It is true that, since hi 

time, many discoveries have been made; but the 

origin of heat is still so obscure, that philosophers 

have not yet been able to ascertain the source of 

that produced by our parlour-fire: how much 

more then mu t they be at a los to determine 

what it is that upholds the light and heat of the 

un, or melts the hardest rocks in the bosom of the 
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earth? There are sources of heat quite independent 

of the combustion of fuel: friction will pro luce it. 

I have seen a playful child rub a common knittincr

needle with glass-paper, till it became so hot a · to 

raise a blister when applied to the skin. On the 

same principle, some Indian tribes are accu tomed 

to kindle a fire when they want it, by rubbing two 

sticks forcibly together, till they are so hot as to 

cause dry grass or leaves to burn. We may al o 

produce a most intense heat by collecting the sun's 

rays in the focus of a burning-glass. But these are 

only effects, the caiise of heat is still a secret to 

us."* 

" Well then, mamma, will you explain tho e 

effects of it which produce volcanic eruptions?" 

A short silence followed this request. At length 

Harry said: "What are you considering, mamma ?'' 

" I was thinking how the subject could be made 

intelligible to you. You are aware that metals 

are dug out of the earth, where they lie, not in a 

pure state, but mixed with other substances, in the 

form of ores. The word gas is familiar to you, be

cause you so frequently see one species of it em

ployed to lig·ht the shops and streets; but do not 

confound the gas itself with the brilliant light which 

* Playfai.r, s. lG7. 
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it afford , while burning. You know that pipes are 

laid along the streets to con-my the gas from the 

place where it is manufactured to the lamps: it re

mains in those pipes in the form of air, and does 

not kindle till the lamp-lighter opens the mouth of 

the pipe, and applies his torch to it. So far, I 

think, must be clear to you. Well, there is another 

kind of gas, called oxygen; it is the most powerful 

agent with which we are acquainted-the great sup

porter of combustion. It is diffused throug·hout the 

atmosphere, and i absolutely necessary for the sup

port of animal life; on this account it has sometimes 

been called vital air. Oxygen is also essential to 

the vigour of plants; and it is a curious proof of 

design, that snow and rain-water contain a much 

greater proportion of it, than river or pring water."* 

"Thank you for this explanation, mamma. I had 

not at all a clear idea of gas, but confused it with 

the light. I see now that I might just as well 

have confounded the oil in a lamp with the light. 

But it is difficult to have distinct ideas of things we 

cannot see." 

"This is more especially the case, Harry, ·when 

the things, _or the names which stand for them, are 

new to us. You cannot see the wind, but I fancy 

* Parke, p. 58, &c. 
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you never confu ed it with the motion which it 

gives to the trees; however, I am a-lad to find you 
now have a clearer notion of gas; it will enable u: 

to think of oxygen in its connexion with volcanoe ·. 

It is known that when metallic sub tance (which 
in the ea1th are often united with ulphur, and 

other combustible matters) combine with oxygen, 
a very great cleg-ree of heat is the consequence; and 
if, in this heated state, water be admitted, the most 
Yiolent effects may be produced.* I think, Harry, 
if you reflect on the cause of that explosion, from 
which you so narrowly escaped, it may give you a 
more distinct idea of the probability of this theory 
of volcanic eruptions, than any long explanation of 
1nine." 

"Oh! you mean what happened the other clay, 

when I was casting bullets for my cross-bow, and 
all but shot myself. But how could that be like 

what you have been describing?" 

"Recollect, Harry. How did you conduct the 
process?" 

"Why, just in the common way, mamma; only 
that when the handle grew very hot, I put it into 
water to cool it, and, I suppose, a little got into the 

mould: I was not aware of it; but when I poured 

* Lib. Useful Knowledge.-See Phys. Geog. p. 19, 
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in the lead, out it flew with such a force! I cannot 

think how it was that my face escaped, when I was 

stooping so closely over it. I remember you said 

the explosion was caused by the heat of the metal 

suddenly converting that unfortunate drop of water 

into steam." 

"Certainly; and though it was such a miniature 

illustration of the theory I now wish to explain, it 

may assist you to comprehend it. Let us then 

compare it with an eruption of Mount Etna. We 

know not how many miles deep beneath the surface 

may be the situation of those subterranean lakes, or 

seas of melted lava, which supply the materials of 

eruption for thousands of years without being ex

hausted; but we must suppose that they are of pro

digious extent; and if a proportionate body of 

water be admitted to them, I think that, judging 

from what you saw happen to the melted lead, you 

will not wonder at the explosive force which, in 

]\fount Etna, throws up a column of melted matter 

more than ten thousand feet in height. I cannot 

take upon me to say that this is the true account 

of volcanic eruptions, but I have not seen a better, 

and it seems both credible and easy to understand." 

"I think I have a distinct notion of it. You say 

that the subterraneous fire, or heat, is produced Ly 
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oxygen uniting with the meta,llic substance in th 
earth, and melting them. The admission of ,rater 
would then certainly cause a tremendous explosion: 
but where can the water come from? This eem.· 
the difficulty." 

"It is a very curious fact, Harry, that nearly all 
active volcanoes are situated at a short distanc 
from the sea. If you like to fetch the Atlas, you 
may convince yourself of this: the map of the worl I 
will answer the purpose." 

"I am afraid the scale is not large enough, mam
ma. Italy and Sicily are so small, that the volca
noes are not marked." 

"It is of no consequence; we are not going to 
confine our attention to Etna and Vesuvius, but to 
consider the situation of subterraneous fire, as it is 
indicated by the position of volcanoes in different 
parts of the world. We will regard them as vents, 
or chimneys, if you please, distributed at intervals, 
and we shall find them usually arranged in lines. 
Throughout the intervening spaces, there is evi
dence that subterranean fire is at work. This is 
manifested in the frequent occurrence of earth
quakes, in the disengagement of carbonic acid gas 
from the soil, and in the abounding of hot springs, 
the waters of which are g·enerally impregnated with 
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mineral substances of the same kind as those dis

charged by volcanoes during eruptions." 

"It has been doubted whether the volcanic 

region of South America extends into Patagonia 

and Terra del Fuego; but Malte-Brun speaks po-

itively of the existence of volcanoes in the latter, 

and, indeed, throughout the chain of the Andes.* 

Besides his opinion, we have the evidence of Cap

tain Ba il Hall, relating to some appearances ob

served on approaching Cape Horn, in his voyage 

from England to Valparaiso, in Chili. From the 

oTeat improvement in navigation, it is no longer 

thought a formidable undertaking to double that 

promontory, which has become the usual course of 

all vessels, as being preferable, on every account, to 

the tedious passage through the Straits of Magellan; 

yet, though free from apprehension for himself and 

those under his command, he could not approach 

the Cape without a lively recollection of the dan

ger experienced by Lord Anson and other early 

navigators exciting a powerful feeling of interest 

and curio ity. Some of his officers experienced simi

lar emotions, and percb~d themselves at the mast

heads, with telescopes and sketch-books in their 

hands, ready to take advantage of the first glimp e 

* Malte-Bmn, tome ii. p. 462. 
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they could obtain. The sailors being· devoid of 
those associations which rendered Cape Horn o 
interesting to their superiors, were quite indifferent 
to the matter, and amused themselves with a game 
of leap-frog on the deck." 

"vVhat stupid fellows!" exclaimed Harry: "to be 
just on the point of coming in sight of Cape Horn, 
and not look out for it!" 

"You should distinguish between stupidity and 
ignorance," replied his mother: "many of those 
sailors were probably active, resolute, enterprising 
men, and skilful mariners; but some degree of 
education and refinement is necessary to awaken 
that feeling which makes the scene of past trans
actions so interesting to those who visit it long 
afterwards : it is a source of pleasure arising from 
previous knowledge. The persons in Captain Hall's 
ship who were susceptible of it, anxiously looked 
out from the masts, in hopes of discovering· the 
object of their curiosity before the evening closed; 
and towards the end of the long summer twilight, 
Cape Horn, to their great joy, appeared in the 
western horizon. It is the southern point of a 
group of small islands lying near the coasts of 
Terra del Fuego, and known by the name of Her
mite Islands. On the north-west side of the pro-

G 
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montory are two peaked conical rocks, and some other 

straggling rocks lie to the vvest and south of it.* 

The sun was already set before the Cape was dis

cernible from Captain Hall's ship, but the horizon 

·\Yas still lighted up by its fading beams; and the 

dark outline of the land, then distant about fifty or 

sixty miles, was, for a short time, distinctly vi ible 

against the sky, but was soon lost in the increasing 

darkness. 

" After a little while, their attention was unex

pectedly engaged by a new ohject. A brilliant 

light appeared in the north-west, hining at regular 

intervals. At first it was of a bright red, then 

became fainter and fainter, till it quite disappeared. 

In four or five minutes its brilliancy was suddenly 

restored, and it seemed as if a column of burning 

matter rose up into the air. In less than half a 

minute this column began to shrink lower and 

lower, its brightne s gradually fading, till at length 

only a dull red mass was distinguishable for about 

a minute, when it again vanished. This extraordi

nary appearance gave rise to many conjectures 

among those who beheld it from Captain Hall's 

ship. The sailors, disregarding probability, at 

once concluded it must be a revolving lighthouse, 

"' Edin. Gaz. 
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an object quite in accordance with their a ·socia
tions, and to which, Captain Hall says, that it cer
tainly bore much resemblance. Others insi ted 
that it must be a forest on fire, the flames rising or 
falling as they were fanned by the wind. But 
those who examined the light attentively throug·h a 
telescope, agreed that it was undoubtedly a volcano, 
like that of Stromboli, emitting, from time to time, 
jets of flame and red-hot stones, which falling on 
the sides of the mountain, retained their redness for 
a little while. 

"This extraordinary spectacle continued till the 
morning dawned, but faded entirely as the light 
increased. During the night it had appeared as if 
only eight or ten miles distant; but, to the great 
surprise of the ship's company, by the clear 
light of morning, they could discern no land at all 
in the direction of the volcano ; and they found, 
by that operation which sailors call taking bearings 
with the compass, that it must be upwards of a 
l)undrecl miles from the ship, on the main land of 
Terra del Fuego."-l<· 

"I dare say," remarked Harry, "that Magellan 
himself observed something like this, and gave that 
island the name of Land of Fire in consequence : 

'~ Hall's South America, vol. i . p. 1-4. 
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at any rate we may be very well satisfied of the ex

istence of volcanoes there." 

"I think so; and as I cannot tell you any thing 

certain of the intervening space, except the general 

assertion of l\1alte-Brun, we will begin our volcanic 

tour on the coast of Chili, a little to the north of 

the spot where Byron was shipwrecked,* and pro

ceed northwards to latitude 27°. Throughout thi 

extent of coast the line of volcanoes is so uninter

rupted, that there is scarcely one degree of latitude 

in \vhich there is not an active vent. About twenty, 

within this space, have been enumerated, and were 

the country more carefully examined, it is probable 

the number would be greater. The Chilian volca

noes rise up through granite-mountains; one of the 

principal of them, called Villarica, i always burn

ing, and is so lofty, that it may be distingui ' bed at 

the distance of one hundred and fifty miles. In 

this province, a year never pas es without ome 

slight shock of earthquakes, and, occasionally, tre

mendous convulsions shake the land from one end 

to the other.t One of these was attended by such 

remarkable circumstances, that I must give you 

some account of it. The frightful suddennes ' of 

the event is well de cribed by Mr . Graham, an 

·· Winter Evenings, vol. iv. t Lyell , p. 314, &c. 
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English lady then residing in Chili. Attracted by 

the fineness of the evenino·, he had been itting in 

her veranda, watching the lightning which played 

uninterruptedly over the Andes till after dark, 

when a delightful calm moonlight night followed 

a quiet and moderately warm day. It ·was so plea

sant, that she quitted the veranda with regret, and 

returned into the house, where she sat quietly con

versing with her friends till about a quarter-pa t 

ten, when they were all sensible of a violent shock, 

and heard a noise like the explosion of a mine. 

One gentleman started up, exclaiming: 'An earth

quake ! an earthquake !' and ran out of the house. 

Another, a relation of Mrs. Graham, was in very 

delicate health, unfit to be exposed to the nig·ht air, 

and shei unwilling to leave him, sat still. In a 

little time, the motion of the earth increasing, 

threw down the chimneys, and the walls of the 

house opened. The urgency of the danger now 

overcame lesser fears, and every body fled for re

fuge to the lawn. In a few minutes, the quick 

vibration of the earth was changed to a rolling 

motion, like that of a ship at sea. There was not 

a breath of air, yet the trees were so agitated, that 

their topmost branches seemed on the point of 

touching the ground. The lowing of the frighted 

' 
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cattle, and the screaming of the sea-fowl, never 

ceased till the morning; while the rational wit

ne ses of this awful convulsion of nature experi

enced, in its full extent, a sensation which only those 

who have felt it can entirely conceive-the certainty 

of great and sudden danger, which no exertion can 

avert or mitigate. -x- Though they fled from the 

falling house, who could assure them that the next 

moment the ground would not open beneath their 

feet? 

"This shock took place on the 19th of ovem

ber, 1822; and was felt, at the same time, through

out a tract of country extending twelve hundred 

miles from north to south. St. Jago, Valparaiso, 

and some other towns, were much injured. The 

next morning it was found that at Valparaiso th~ 

hore vvas lifted up three feet above its former level; 

and on further examination, it appeared that the 

whole coast, for above one hundred miles, bud been 

elevated in the same manner. Pait of the bed of 

the sea was also raised, and remained bare and dry 

at high-water, with beds of oysters, mu cle , and 

other shell-fish, adhering to the rocks on which 

they grew. The fish were all dead, and exhaled a 

most offensive smell. Cones of earth, about four 

* Residence in Chlli, p. 305, &c. 
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feet high, were thrown up in several di::;trict. , by 

the forcing up of water mixed with sand, through 

funnel-shaped hollows. You can scarcely form an 

idea of the extent of country which was lifted up 

above its former level by this earthquake: it was 

estimated at one hundred thousand square miles. 

The whole surface, from the foot of the Andes to 

a great distance under the sea, is supposed to have 

been raised: the soundings in the harbour of Val

paraiso were in consequence materially altered, the 

depth of water being much less than before. The 

change of level seems to have been effected in the 

course of a few hours, but the shocks continued till 

the end of September, 1823: even then, forty

eight hours seldom passed without one, and some

times two or three were felt within twenty-four 

hours. After this earthquake, Mrs. Graham ob

served, that besides the beach which had been newly 

raised above high-water mark, there were several ele

vated lines of beach, one above another, consisting 

of shingle mixed with shells: they extended along 

the shore in parallel lines, the uppermost being fifty 

feet above the sea.* From this circumstance, one 

should suppose that the coast of Chili has been re

peatedly elevated by the same means." 

* Lyell, p. 401-403. 
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"This is a very curious fact, indeed," said Harry. 

"Perhaps great part of the present land, which you 

think was once under water, may have been raised 

in thi way above the level of the sea." 

"Very probably; but we will leave the consi

deration of that subject for the present. Let us 

now quit Chili, and trace our line of volcanoes fur

ther to the north. 

"In Peru, I believe that only one active volcano 

is yet known;* but earthquakes, which appear to 

be the result of the same causes, are frequent, and 

a week seldom passes without a shock : many of 

these have been so considerable as to produce 

great chang·es in the surface of the country. Still 

further north, in the province of Quito, where the 

Andes attain their greatest elevation, Tunguragua, 

Cotopaxi, and Antisana, are frequently emitting 

flames. The fir t of these mountains, in the year 

l 797, ejected, from fi sures in its sides, a deluge of 

mud, which filled valleys, a thousand feet wide, to 

the depth of six hundred feet, forming barriers 

which dammed up the course of rivers, and by this 

means occasioned new lake . In Quito, earth

quakes also are very frequent. Proceeding north

ward, we find six more volcanoes before we reach 

* L. U. JC Phys. Geog, ib. p. 19, 
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the Isthmus of Panama, and twenty-one between 

the Isthmus and Mexico, all of them in an active 

state. The great volcanic chain, after having thu 

pursued its course for several thousand mile from 

south to north, now turns off sideways, between 

the eighteenth and twenty-second degrees of north 

latitude, where five active volcanoes traverse Mexico 

from west to east. Of one of them I can tell you a 

wonderful story, some other time; but we will not 

interrupt our volcanic tour by it. 

u Now, Harry, you may fancy a line drawn 

westward from the five Mexican volcanoes: it will 

then pass through a group of volcanic islands 

called the Isles of Revellagigedo. A little to the 

north lies the peninsula of California, where there 

are five active volcanoes, of which we have no de

tailed account.* We will now pass from the line 

of Mexican volcanoes towards the north-east, where 

the river Ohio enters the Mississipi. From the 

mouth of the Ohio on the north, to that of the St. 

Francis on the south, the valley of the Mississipi, 

extending about two hundred miles in a direct line, 

was, in the year 1812, the scene of a most extraor

dinary earthquake. New islands were formed in 

the river; and in the plain, lakes of twenty miles 

* Lyell, p. 315, &c. Malte-Brun, ib. 403. 
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in extent were formed in the course of an hour, 

while other lakes were drained. The inhabitants of 

New Madlid, a large village on the banks of the 

Mississipi, describe the scene as most appalling. 

Their grave-yard was precipitated into the river: 

the earth rose) in great undulations, to a fearful 

height; then burst asunder, and vast columns of 

water, quantities of sand and pit-coal, were thrown 

up into the air as high as the tops of the trees. At 

one period the ground, a little way below the vil

lage, swelled up so as to arrest the mighty stream 

of the Mississipi in its course, and cause its waters 

to flow back again."* 

" That is astonishing!" exclaimed Harry; "for 

I have read that the current of the J\1ississipi is so 

strong, that boats could hardly make way against 

it, till they got irresistible steam to help them. 

Besides, there is such an immense body of water 

in that river, that to think of the earth swelling 

up so as to force it back again, is almost incon

ceivable!'' 

" It is very surprising," replied his mother; 

" but there is reason for supposing that the sub

terraneous convulsion was of amazing extent. 

While these agitations took place in the vaUey of 

* Lyell, p. 407, &c. 
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the Mississipi, the northern coast of, outh America 

was still more awfully visited. The 26th of l\Iarch 

was a remarkably hot day. The air was calm, 

and the sky unclouded. It happened to be Holy 

Thursday, and great part of the inhabitant of Ca

raccas had assembled in the churches. A religious 

procession was on the point of setting out, when 

the solemnities were most unexpectedly interrupted 

by the shock of an ea1thquake, so powerful as to 

make the bells of the churches toll. It laste<l five 

or six seconds, while the ground heaved upward 

like a boiling liquid. A momentary cessation in

spired the cheering· thought that the danger wa · 

past; when a tremendous subterraneous noise was 

heard, resembling the rolling of thunder, but even 

louder and longer than that heard within the 

tropics in time of storms. Now followed another 

perpendicular motion, and then an undulatory 

movement, like that of a rolling wave. The shocks 

appeared to come in opposite directions, from north 

to south and from east to west. Nothing could re

sist the movement from beneath pressing upward, 

and the undulations crossing each other. In less 

than one minute and a quarter the town of Caraccas 

was almost entirely overthrown, and between nine 

and ten thousand persons buried under the ruins 
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of hou es and churches. The shock was strongest 

toward the north of the city, near_ the mountains 

of Avila and the Silla. The splendid churches of 

la Trinidad and Alta Gracia, which were more than 

one hundred and fifty feet higb, with naves sup

ported by pillars of twelve or fifteen feet in dia

meter, became a mass of ruins, rising only about 

six feet from the ground : they afterwards sunk till 

scarcely any vestige of pillars or columns was dis

cernible. The barracks, situated near the northern 

extremity of the city, almost entirely disappeared; 

and a reg·iment of troops, assembled under arms, 

ready to join the procession, was, with the exception 

of a few men, buried under the ruins of that exten-

ive building. Nine tenths of the fine town of 

Caraccas were entirely destroyed; and the walls of 

most of tbe remaining houses were cracked in such 

a manner that no one durst run the risk of inhabit

ing them."-Y.-

" \i\That a dreadful calamity!" said Harry. "But 

as it was so very sudden, I should have thought 

more persons would have been killed." 

« The number I mentioned, nine or ten thousand, 

does not include tho e who, dangerously wounded, 

perished . everal month afterwards for want of 

* Humboldt'• Pers. Narr. iv. p. 12-14. 
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proper care. This awful convulsion, which, b 

the longest estimate, was only one minute and 

twelve seconds in duration, took place oon after 

four in tbe afternoon. We can form but a faint 

conception of that scene of desolation and ·orrow; 

but tbe face of nature soon regained it accu ·

tomed tranquillity. No other shock was felt; 

and when the evening closed, that thick cloud of 

dust, which, rising from the falling ruins, had dark

ened the air like a fog, settled on the ground. The 

night was beautifully serene; and the moon, nearly 

full, illumined the two dome-like summits of the 

Silla, with its clear, calm light. The aspect of the 

sky presented an affecting contrast to that of the 

earth, covered with dead bodies and ruined build

ings. ~1others were seen bearing in their arms the 

children whom they hoped to recall to life; deso

late families wandered through the city, seeking a 

brother, a husband, a friend, of whose fate they 

were ignorant, but supposed them to be lost in the 

crowd. The people pressed along tbe streets, 

which were only to be distinguished by long lines 

of ruins. 

"Perhaps compassion was never more strongly 

excited, or more affectingly displayed-never more 

ingeniously active-than when exerting itself for 
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the relief of the unhappy persons, whose cries, im

ploring help, issued from beneath the ruins. Im

plements for digging, and clearing avvay the rub

bish, were entirely wanting; but the people set to 

work with their bare hands to disinter the living, 

and nearly two thousand were dug out. The 

wounded and the sick, vvho had escaped from the 

hospitals, were la.id on the banks of a small river, 

beneath the shade of the trees, the only shelter 

that could be obtained. Beds, linen to dress their 

wounds, instruments of surg·ery, medicines, every 

needful comfort, was buried under the ruins : even 

food was wanting during the first clays after the 

calamity. VVater was equally scarce in the city; 

the convulsion had rent the pipes of the fountains, 

the falling in of the earth choked up the springs 

that supplied them, and it became needful to go 

clown to the river for water; but then they had no 

vessels in which to carry it away. 

" A convulsion ·o tremendous in its immediate 

effects could not be confined to a small district. 

It was felt on the banks of the Magdalena, one 

hundred and eighty leagues from Caracca . Near 

Valencia, about seventy miles to the south-we t, 

the earth opened, and threw out such an immense 

quantity of water, that it formed a new torrent; 
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and in Lake Nfaracaybo the water sunk. 'everal 

other towns were destroyed) and some thousands 

of the inhabitants perished. But enough of thes 

painful details.* 

It has been thought) Harry) notwithstanding the 

great distance between New Madrid and CaraccasJ 

that) as both places were visited at the same time 

by the earthquake, they belong to one continued 

volcanic region, extending beneath the Caribbean 

Sea, which may itself be regarded as a theatre of 

earthquakes and volcanoes. That in the island of 

St. Vincent's was in a state of eruption during the 

disturbances in the valley of the Mississipi and at 

Caraccas ; South Carolina, which lies Letween 

New :Madrid and St. Vincent's, was at the same 

time convulsed by earthquakes. Turn to the map 

of the West Indies, which being on a larger scale 

will enable you to observe more distinctly the vol

canic region surrounding the Caribbean Sea. 

On the north lies Jamaica ; this island) with the 

neignbouring sea, bas often experienced tremen

dous shocks, which are frequent also along a line 

extending from Jamaica to St. Doming·oJ and 

Porto Rico. On the west is the volcanic chain, ex

tending fi'om the Isthmus of Panama through 

* Humboldt, ib. 14-20. 
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:Mexico. On the east, in the islands of St, Vin

cent's, Guadaloupe and Granada, there are active 

volcanoes : and on the south, the fatal earthquake 

of Caraccas wa by no means a solitary instance, 

for the shores and mountains of Columbia are fre

quently convulsed.* You may now put by the 

Atlas; we will finish our volcanic traYels another 

day." 

"If you are g·oing to break off now, rnarnma, 

would it not be a g·ood time to tell me the story to 

which you alluded when speaking of the Mexican 

volcanoes ?" 

"I have no objection if you wish it; but in 

order to have a good idea of the scene I am about 

to describe, you should know exactly what i meant 

by table-land. When geographers speak of the 

height of mountains or of land, they ahvays con

sider the elevation as if measured from the level of 

the se~; if a plain happens to be rai ed much 

above that level, it is called table-land." 

"I understand you perfectly: it is like com

paring the sea to the floor, and the elevated plain 

to the table." The word is new to me, rnamma, 

but I know that in your map of mountains several 

cities appear to stand on such elevated plains." 

• Lyell, p. 316, &c. 



PLAI:N OF IALPAIS. 137 

"Plains of this description," resumed :Mrs. 

Beaufoy, << are sometimes produced by volcanic 

eruptions, and this appears to have been the origin 

of the plain of Malpais, which forms part of an 

elevated region of considerable extent, lyino

between the eighteenth and twenty-second degree 

of north latitude; it is crossed by the line of vol

canoes I have already mentioned. This high table

land is believed to owe its present form to the cir

cumstance of an ancient series of valleys, in a 

chain of primary mountains, having been filled up 

to the depth of many thousand feet by the erup

tions of volcanoes long since extinguished. The 

plain of Malpais is situated near the centre of this 

region, and surrounded by hills of volcanic struc

ture, but from the era of the discovery of America 

till the middle of the last century, the district had 

remained undisturbed by any eruption. The plain 

was covered by fertile fields of sugar-cane and in

digo, and watered by two small rivers. In the 

month of June, 1769, the inhabitants were alarmed 

by strange hollow sounds, which were followed by 

earthquakes succeeding each other for two months. 

At length, in September, flames issued from the 

ground, and fragments of burning rocks were 

thrown up to a prodigious height. Six volcanic 
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cones, composed of fragments of lava, and other 

substances ejected from the earth, were formed 

along a chasm of considerable extent. The least 

of these cones was three hundred feet high, and 

one, near the centre of the line, which has since 

been distinguished by the name of J orullo, was 

elevated 1600 feet above the level of the plain. It 

became at once an active volcano, and sent forth 

great streams of basaltic lava, containing fragments 

of primitive rocks: these eruptions did not cease 

till the month of February, 1760. T""~enty years 

afterwards, the celebrated Prussian traveller, Baron 

Humboldt, visited the spot, and was informed by 

the Indians, that when, long after the eruption, 

they returned to the plain, they found it uninha

bitable from the excessive heat. The observations 

.made by Humboldt himself render this very cre

dible: he saw round the base of the cones, and 

preading from them as from a centre, over an 

extent of four square miles, a mass of matter, five 

hundred and fifty feet in height, gradually sloping 

in all directions towards the plain. The mass was 

still in such a heated state as to light a cigar when 

put into one of the fissures to the depth of a few 

inche . On this vast dome-like surface were thou

. ands of flattish, conical mounds, from six to nine 
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feet high, which, as well as large fissures crossing 

the plain, emitted clouds of sulphuric acid, and 

hot watery vapour.* You see, Harry, that thi 

remarkable change of surface, and the elevation of 

the coast of Chili, have taken place within the 

memory of persons now living. Surely then we 

need not wonder at finding that in a long series of 

ages successive revolutions have remodelled the 

surface of the earth." 

When his mother was again at leisure, Harry 

produced the Atlas, and they continued their vol

canic tour. 

"From the course we have already pursued," 

observed Mrs. Beaufoy, "you have seen that vol

canoes and earthquakes occur, in an uninterrupted 

series, from Chili to the north of Mexico. vV e ha Ye 

also noticed a striking example at New Madrid in 

the United States, which, from the earthquake 

taking· place at the same moment with that of Ca

raccas, has led to a belief that the subterranean 

communication was carried on beneath the Carib

bean Sea." 

"Yes, I recollect, and think I understood all 

that very well; but before I went to sleep, I was 

* Lyell, 316, 376, 377. 
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rather puzzled about the situation of J orullo. You 

described it as near the centre of Mexico, and I 

have been looking for it this morning in the Map 

of Mountains, where it is represented as being still 

an active volcano. It must be a great way from the 

sea: .how then is it possible, on your theory, to ac

count for the eruptions of that mountain ?" 

"I believe the same difficulty bas been felt, at 

least I know that it has been suggested, by others; 

and I have seen it explained in this way :-J oru1lo, 

you know, is near the centre of that chain of volca

noes which crosses Mexico from west to east; and 

though itself forty leagues from the nearest ocean, 

it is supposed to be connected with the volcano of 

Tuxtla on the one hand, and that of Colima on the 

other; one bordering on the Atlantic, the other on 

the Pacific Ocean. It is true that these are at a 

considerable distance from J orullo, but there are 

several volcanic hills in the line between them, 

which renders the communication more probable. 

Perhaps you may think the same objection applie · 

to the earthquake at ew Madrid, which is at a 

still greater distance from the sea than J orullo : but 

it is supposed that a smaller quantity of water may 

contribute to the violence of earthquakes, than that 

which would produce sufficient steam to bring on 
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a volcanic eruption.* If you do not feel quite a

tisfied with this explanation, my dear Harry, I 

would advise you to suspend your judgment till 

the progress of our volcanic tour shall make you 

better acquainted with the amazino- di tance to 

which the effects of these subterraneous convul

sions are sometimes known to extend. Let us now 

pass on to another line of volcanic action. 

" Commencing in the peninsula of Alaska, it is 

continued through the Aleutian or Fox I. lands, 

where eruptions are frequent. In the years 1806 

and 1814, two new islands of considerable height 

and size made their appearance in the group: the 

latter seems to have been the consequence of an 

extraordinary eruption in the sea, near Ona1ashka, 

when the island, rising into a mountainous peak, 

three thousand feet in height, was heaved up from 

the bosom of the ocean. From the Aleutian 

Islands we proceed to the southern part of Kamts

chatka, where there are seven active volcanoes, 

which have sometimes scattered their ashes to im

mense distances.t In the year 1737, the eastern 

side of the peninsula was shaken by an earth

quake, during which the sea was violently agitated, 

and after overflowing the land to a surprising 

* Lyell, p. 468. t Lyell, p. 317 and 40!). 
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height, withdrew so far as to lay bare the bottom 

of the channel between the first and second of the 

Kurile I lands.* The chain of volcanic mountains 

then passes onward through that range of islands, 

where nine volcanoes are known to have been in 

eruption, and proceeds to the Japanese group: 

here we find a great number of burning mountains, 

especially in Niphon, where slight shocks of earth

quakes are almost incessant, and violent move

ments are experienced at distant intervals. Be

tween the Japanese and Philippine islands the 

communication is preserved by several small vol

canoe8. Sulphur island, in the Loo Choo group, 

emits sulphureous vapour, and Formosa suffers 

oTeatly from earthquakes. The volcanic band now 

becomes very broad, extending itself so as to in

clude the Ladrone Islands, and the Philippines, 

where there are several active volcanoes: the line 

then passes on through the north-eastern extremity 

of Celebes, through Ternate and Tidore, two small 

islands on the western coast of Gilolo, to the 

Molucca , where it meets another volcanic band, 

crossing it from east to west. We will trace this 

cross-~and independently. 

a Beginning with an active volcano in Barren 

* Ibid, p. 443, 
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Island, which you will find in the Bay of Beno·al, 
an island worthy of its name, the vegetation prin
cipally consisting of withered shrubs and blighted 
trees,* our line slants to the south-east, through 
Sumatra, then passes eastward through the whol 
of Java, where there are thirty-eight large volcanic 
mountains, many of them continually discharging 
smoke and sulphureous vapour. There is also a 
volcanic islet on the western coast of Borneo, a 
little north of the equator; and the line is pro
longed through Sumbawa and some adjacent 
islands, then passing to the north of Timor, is con
tinued through Banda, and other small volcanic 
isles, to New Guinea ; thence to New Ireland, the 
New Hebrides, the Friendly and Society Islands, 
which, like the neighbouring groups, are composed 
of coral or volcanic rocks; the whole Pacific Ocean 
near the equator appearing to be one vast theatre 
of volcanic action.JJt 

"I am sorry," said Harry, "to hear that 
those pleasant islands are subject to such visita
tions." 

"I think, when you understand the subject bet
ter, you will regard volcanic eruptions as one of 
the benevolent arrangements of Providence, and 

,.;, Edin, Gazetteer, t Lyell, p. 318. 
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peculiarly bearing that character when their 

agency is employed in perfecting· the structure of 

coral-islands. The lithophites, you know, cannot 

rear their fabrics above high water-mark; therefore, 

unless further elevated by some other means, sue h 

i lands would not be desirable habitations. You 

recollect what a difference there is between spring 

and neap tides on our own shores. About the 

time of the equinoxes also, the tides are often re

mark~bly high. Suppose now that both causes 

should operate together, the equinoctial tide 

taking place on the day of the full moon, and also 

that the sea should at the same time be agitated by 

a storm : the inhabitants of the low coral-island 

would then be in imminent danger from the waves 

rolling over their little territory. They have also 

another inconvenience to sustain; the low is1and 

possesses no spring , neither does any refreshing 

dew fall in the evening. It was at first a ring of 

small islets, which at length, when the lithophites 

had sufficiently built up the inclosed pace, became 

one connected land; but the central part being 

lower than the surrounding bank of coral, the rain 

that falls on the island is collected there, and be

comes a pool or lake, which is the only supply of 

fresh water. Neither are they exempt from the 
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danger you seem most to fear, as they are said to 

be shaken by earthquakes.* 

" ow mark the superior advantage enjoyed by 

those islands where great irregularity of urface 

has already been produced by volcanic agency. 

We will take the Society Islands for an example. 

They have mountains of sufficient elevation to in

tercept the clouds wafted by the trade-wind · o r 

the surface of the Pacific, which de cencling upon 

them in fertilizing showers, they are clothed with 

verdure to their very summits. The scenery of 

these islands is described as most beautiful and 

romantic; the shores are diversified by little se

questered glens, where the cottages of the natives 

are seen peeping from under the shade of luxuriant 

trees, and by cultivated plantations, often extending 

from the margin of the sea to the feet of the moun

tains, which are mostly in the central part of the 

island, sometimes rising in a broken range, with 

here and there a pyramidal or conical summit 

towering above them. This variety of surface is 

not only enchanting to the eye, but the means of 

substantial benefits: these picturesque islands are 

generally well supplied with water, which every 

where is essential to health and comfort, and the 

· Cuvier, Note, p. 332. 
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greatest of all luxuries in a tropic;al climate. 

Abundant streams gush from the sides of the moun

tains, and having to make their way through an 

uneven, rocky country, they are often precipitated 

in cascades, which impart a delightful freshness 

and vivacity to the surrounding scenery. v\ hen 

these rivers reach the sea, they appear to be the 

means of another important benefit, which as it is 

connected ·with a remarkable circumstance in the 

formation of coral-islands, is worthy of atten

tion. lVIost of the older islands are surrounded 

by reefs of coral, frequently at the distance of one 

or two miles from the shore, which act as break

waters, defending the islands they inclose from the 

encroachments of the sea. But you know, Harry, 

there may be too much, even of a good thing. It 

would not be at all plea ant for the islanders to be 

shut in from the rest of the world by a solid wall 

of coral, perhaps twenty or thirty yards wide. 

They could have no harbours, no commerce with 

other nations : now this evil i. prevented, and the 

opposite advantage secured, apparently by mean 

of the rivers; at least it is a very remarkable fact, 

that in each of the islands, opposite to the large 

valleys through which the rivers flow into the sea, 

there is usually a break or opening in the coral-
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rampart. Whether tbe current constantly flo,vin g 

from the rivers to the ocean prevents the little 

architects from continuing their labours by any 

quality in the fresh water which is injurious to them, 

I cannot tell you;* but if I could, this would be 

only explaining the cause which influences the 

unconscious instrument. The fact that such 

openings are left in the coral-reef, in situations 

most favourable to the convenience and improve

ment of the islanders, must still be ascribed to the 

foresight of a wise and benevolent Providence. I 

have said a great deal about coral-islands, Harry, 

partly because the subject is so very curious, but 

chiefly because, from the commencement to th e 

perfection of their structure, we are permitted to 

trace the operation of the means employed by the 

great Creator for the completion of his work. I 

think it is impossible to reflect upon them, without 

our minds being impressed with reverence for that 

wisdom which, through such a long succession of 

ages, has foreseen and provided for every thing, 

overruling every inferior agent, from the move

ments of the cor'!-1-worm to those of the earthquake 

and volcano, It is indeed melancholy to reflect 

how long these beautiful islands ha,ve been ten-

* Ellls's Polynesian Heseai·che$, ii. 3. 
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anted by a race of people who realized the descrip

tion of good Bishop Heber : 

Here 'every prospect pleases, 

And only man is vile.' 

But a brighter day is now dawning upon them : 

the natives are relinquishing their depraving su

perstitions, and we may hope, that to all the ble -

ings and bounties of Providence, will be added the 

increasing °knowledge of Him from whom they 

flow." 

"I am glad of that/' said Harry; " it will make 

them a great deal happier. I do not believe that 

poor heathens love their false god , they are only 

afraid of them ;-and I am very much obliged to 

you for tellin°· me all these entertaining fact 

about coral-islands. You said, very truly, that it i 

a most curious subject. I like it because we seem 

to see the whole progress from beginning to end. 

Those openings in the reefs please me particularly, 

for I should not at all like to be shut in by a wall 

of coral : but as it doe not rise above the water, i 

there not great danger at high-water of missing 

the passage, and running against the rock ?" 

"In many of the openings this danger is pre

vented, by what I ·was going to call a bea1diful 



I LAKD ON THE REEF. 149 

combination of circumstance . The con tant cur

rent pa sing the opening, deposit on the ends of 

the reef fragments of coral, ea-weed., and drift

wood, which in time rise above the urface of the 

water. Seeds borne thither by the current flowinrr 

outwards from the river, wafted by the wind , or 

deposited by birds, in time produce a oil, a I 

have before told you ; and beautiful little fairy

looking islands are formed on the ends of the reefa 

at the entrances of the different harbours. The tall 

cocoa-trees, which frequently adorn them, form a 

natural beacon, visible for many miles; and thus, 

not only the native canoes, but foreign merchant

ships, are enabled to steer directly towards the 

spot where they are sure of finding a passage to 

the shore.* 

" I must not quit these reefs, Harry, without at

tempting to give you some idea of a most beautiful 

and sublime spectacle which they frequently ex

hibit, especially the reef on the eastern shores of 

Ulitea and Tahaa, which is exposed to the full in

fluence of the trade-wind, driving the waves with 

violence against it. The long rolling billows of 

the Pacific, extending sometimes, in one unbroken 

line, for a mile and a, half along the reef, when 

* Ellis, ii. 4. 
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arrested in their progress by this natural barrier, 

often rise up ten, twelve, or fourteen feet above its 

surface; and then, bending over it their white, 

foaming tops, form a graceful liquid arch, glitter

ing in the rays of the sun as if studded with bril

liants. But while the eye of the spectator is 

endeavouring to look forward through the splen

did arch formed by the wave, it falls, with a 

loud and hollow roar, and spreads itself in froth 

and spray upon the broad surface of the coral

reef."* 

"How grand! how beautiful!" exclaimed Harry; 

" and I can imagine it well; for often and often I 

have stood on the beach at high-water, to watch the 

waves curl over, before they broke upon the shore. 

That wa on a small scale, compared to what you 

describe ; but I am glad I have seen it. I can 

magnify j t in imagination.'' 

" I think," resumed his mother, " the grandeur 

of the spectacle must appear more impressive from 

being contrasted with the perfect calmness of the 

water, in closed within the shelter of the reef: its 

smooth bright surface only disturbed occasionally 

by the passage of a nautilus-like canoe, with its 

little sail of white cloth; or by a shoal of flying· 

lit Ellis, p. 21 
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fish, springing from. their native element, and dart

ing along three or four feet above the water."* 

" vVbat a picture that would make ! The rocky, 

woody shores of the island near at hand, and the 

little fairy islands, with their tall cocoa-tree·, mark

ing the passage through the reef; the canoe, with 

its white sail, gliding over the calm, bright water; 

and the high wave arching :-but no; the painter 

would fail there, I think. One must see the reality, 

or imagine it." 

" We owe the description of that magnificent 

scene to one of the missionaries, who relinquish

ed the comforts of civilized life, and devoted 

himself to the improvement of the poor natives. 

Another of these zealous men, while residing in 

Owyhee, ( an island, the name of which has long· 

been familiar to you on account of the melancholy 

catastrophe of Captain Cook,) was induced, by cu

riosity, to join Lord Byron, and a party of officers 

belonging to his sbip, in an excursion to one of the 

most remarkable volcanoes that has ever been de

scribed. 

" You know, from the pictures you have often 

seen, that the usual form. of a volcanic mountain is 

that of a cone, from which the pointed top has been 

* Ibid, p. 5, 
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cut off. On the narrow summit, the crater is gene

rally situated, resembling, as the Latin word crater 

implie , a great cup or bowl; from the bottom of 

which the volcanic matter is ejected. The crater 

of Kirauea, on the contrary, is an immense chasm 

in an upland country, forming the central table

land of Owyhee, which rises with a steep ascent 

into a continued ridge, from three thousand to six 

thou and feet in height. The sloping sides of this 

ridge are peiforated with innumerable craters, 

whence flood of lava have poured from time to 

time. One of these eruptions, about twenty-five 

years since, filled up a deep bay, and formed an 

entirely new coa t of twenty miles in length.* 

"From the south-western extremity of the table

land I have de cribed, ri e a lofty mountain, 

called 1ouna Roa; and near the ba e of it is situ

ated ihe crater of Kirauea. Lord Byron and his 

party undertook the journey, a distance of forty 

mile , on foot, with the precaution of having two 

hammocks slung on poles, and borne by men, in 

the fa hion of palanquins, in case ome of them 

hould find the fatigue too great. They walked, in 

single file, along a narrow, winding path, which 

led them gradually upward; sometimes over an 

* Ure, p. 382, 
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open, uneven country, antl sometimes through 

beautiful groves. They rested at night in huts 

erected for their accommodation, and arrived at 

last on the table-land I have mentioned, at the dis

tance of three miles from the volcano. Here they 

rested, and enjoyed a prospect of which you, who 

have only beheld the sea from our own low coast, can 

scarcely form ,an idea. Seated on the smooth turf~ 

beneath the shade of a majestic acacia, they com

manded a full view of the country over which they 

had been travelling; and beyond and around it 

the Pacific Ocean, extending to the vast and al

most undistinguishable horizon, appeared to be an 

' illimitable sea.' Here also they first beheld the 

smoke ascending from the crater of Kirauea. The 

crater itself is not visible from any point at a 

greater distance than half a mile. The whole sum

mit of its ancient cone seems to have fallen in, and 

formed a precipitous ruin, encircling· the present 

crater to the distance of fifteen or twenty miles; so 

that the crater is approached, not by ascending 

a cone, as in other volcanoes, but by descending 

two vast terraces. Lord Byron and his party ar

rived about noon on the first of these terraces : it 

was a precipice of one hundred and fifty or two 

hundred feet in height, covered with trees and 

H {j 
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shrubs. Descending by a very steep path, they 

crossed a plain about half a mile wide, and found 

them elves on the brink of another precipice, four 

hundred feet high, and covered, like the first, with 

bushes and trees. At the foot of this descent a 

level space, of a quarter of a mile in width, extends 

to the edge of the crater." 

" I think I have a very distinct idea of it. From 

your description it seems to be in the centre of the 

base of its own former mountain, and encircled by 

two immense terraces, covered with trees, and as

cending one above another nearly six hundred feet 

in height. Surely such a valley as that, with the 

smoke of tbe crater rising up in the middle of it, 

must be hot beyond all bearing l" 

"I dare say it would have been thought so, if 

the excitement produced by the sight of so grand 

an object, and the anxious wish to obtain a nearer 

view, had not overpowered the sensation. Our 

travellers pressed hastily forward, and crossed the 

plain to the very brink of the crater. v"\ e must 

conclude that they took advantage of tbe wind, 

and placed themselves so that the smoke and sul

phureous exhalations would be carried away from 

them. There they stood, looking down into a fear

ful gulf, one thousand five hundred feet in depth, 
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and not less than eight miles in circumference ! 
The edge of the crater was so steep, that it seemed 
as if, by a single leap, they might plunge into it· 
lowest abyss. Volumes of smoke an l steam were 
rising from it, and the strife of conflicting elements 
was intimated by various appalling sounds: mut
tering and sighing-groaning and blowing-they 
conveyed such an idea of the agonizing struggle of 
the action within, that the nerves of some of the 
spectators were powerfully affected by it. One of 
the gentlemen shrunk back, and covered his face, 
exclaiming: 'Call it weakness, or what you please, 
but I cannot look again!' In a little while this 
first emotion subsided, and some of the party sat 
gazing on the wonderful object before them, while 
others strolled round the margin of the crater, till 
the evening closed and presented them with new 
wonders. 

a I should have told you that in the bottom of 
this great gulf there are many conical craters: 
fifty-six have been counted. Many of these are in 
constant action; and from them the volumes of 
smoke and steam I have described were ascending 
during the day; but as the evening closed, fire 
after fire appeared, glimmering through the va
pour; and, as the darkness increased, they seemed 
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to kindle, in rapid succ-ession, like the hasty light

ing of the lamps of a city on the approach of 

night. Two or three of the nearest craters were 

every moment casting up stones, ashes, and lava~ 

with heavy sounds of explosion; while the vivid 

flames that accompanied the eruption glared 

against the sides of the great inclosing gulf, and 

illuminated the volumes of smoke rising from the 

southern end, where the volcano exhibited s.till 

greater activity. Rivers of fire were there seen 

rolling among the labouring craters ; and on one 

side a whole lake, the fiery surface of which was 

constantly flashing and sparkling from the agita

tion of contending currents. 

. " l think, Harry, I should have been content 

with viewing objects of such terrible magnificence 

at a safe distam:e; but these adventurous travellers 

were not satisfied without attempting to descend 

into the gulf, that they mig·ht take a nearer ,iew 

of the numerous craters it contains; and after pass

ing the remainder of the night in a hut erected for 

them, they carried their project into execution on 

the following morning. I could never read this 

part of the account with any pleasure, and there

fore shall not enlarge upon it to you. On some 

occasions it may be right, and even inciinibent upon 
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us, to ri k our lives, and commit the event t Pro, i
dence; but assuredly not for the mere gratification 
of curiosity. Lord Byron and his friend ·were r -
peatedly in imminent danger, from the current of 
destructive gas issuing from the craters; and if it 
had not been for the firm remonstrance of ::-. me
dical gentleman, who, happily for the re t, was of 
the party, there seems little doubt that some, at 
least, would have been the victims of imprudenc . 
They made a precipitate retreat, and on regaining 
their hut, found that the warning voice had been 
issued just in time. On turning· round, the whole 
chasm appeared fast :filling with sulphureous smoke, 
and in half an hour was so completely choked with 
it, that not an object beneath was visible."* 

"I do not wonder," said Harry, "at their wish
ing to see all they could; but certainly it was 
rash to descend. It must have been a difficult 
cramble to get up or down such a place; and if 

any body had slipped-if any thing had delayed 
them-." 

He stopped; and his mother looked up from her 
work. « The thought is indeed painful," said she: 
" more so, because one cannot help reflecting·, that 
if some misfortune had happened, the motive which 

* Stewart's Journal) p. 369-385, 
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impelled them to incur such hazard, would not 

have been consolatory to the survivors." 

They were silent for some time. At length the 

Atlas, which was still lying open before him, recall

ed Harry's thoughts to the subject from which they 

had ·wandered, and he said : " The Sandwich and 

Society Islands are almost on the northern and 

southern limits of the torrid zone. Now, since the 

Pacific Ocean seems to be such a theatre of vol

canoes, and so many islands have already been 

raised to great elevation by subterraneous fire, 

why should not a whole continent be one clay 

raised there, like that in our northern hemisphere ? 

Surely it is not improbable." 

" Why, certainly," replied his mother, " if the 

causes now in action should continue to operate for 

a sufficient length of time, such a result seems to 

be the natural consequence; but you know the 

great Creator may at any time put an end to the 

order of things he has establi hed. The earth, like 

the frail creatures that inhabit it, is dependent upon 

Him." 

Mrs. Beaufoy then, taking a small map out of 

the portfolio which had, from the days of his early 

childhood, often contributed to Harry's pleasure or 

improvement, said: " Here is just the thing for 
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you; a little sketch, drawn purposely to show the 

boundaries and situation of the different volcani 

regions of the earth. You see they are marked by 

a broad, continued shade; and as the map wa d -

signed for this purpose, it is not incumbered with 

superfluous names." 

" Oh, thank you! this is ju t the thing, indeed. 

Here are our morning travels, and yesterday even

ing's too, all at a glance. But this broad bade <?ver 

the l\1editen·anean- you have said nothing about 

that." 

a All in good time, Harry. Before we leave the 

regions we have been considering, I should like to 

direct your attention to the island of Sumbawa, 

which you will find in the shaded band on the 

east of Java. One of the most tremendous erup

tions that i ever heard of, issued from the mountain 

called Tomboro, in that island. It began on the 5th 

of April, 1815, and did not entirely cease till the 

July following. That little map, if I mention the 

distance, may give you a very good notion of the 

circle of its influence. The sound of the explo

sions was heard in Sumatra, at the distance of nine 

hundred and seventy geographical miles; and at 

Temate, on the western coast of Giiolo, which is 

seven hundred and twenty miles. You may, in 
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part, conceive the horrors of this eruption, when I 
tell you, tha't out of a population of twelve thou
and persons, only twenty-six were left alive on the 

i land!"* 

"I never heard of any thing so dreadful! But 
why did not the poor creatures make their escape, 
like the inhabitants of Herculaneum r" 

" o doubt they would gladly have escaped, if 
they could; but the eruption of Tomboro seems 
to have been attended by very unusual circum
stances. In some parts of the island, violent 
whirlwinds carried up men, horses, and cattle into 
the air, tore up the largest trees by the roots, ancl 
covered the sea with floating timber. Large tracts 
of land were covered with lava, which issued 
from the crater of the Tomboro mountain and 
flowed into the sea. The ashes thrown up by th e 
eruption fell so heavily, and in such prodigious 
quantity, that they broke into the Resident' 
house at Bima, forty miles east of the volcano, 
rendering it, as well as many other dwellings in 
that town, uninhabitable. On the side of Java, 
that is, in a westerly direction, the ashes were car
ried to the distance of three hundred mile , caus
ing· ·m that island a darkness, even in the day-time, 

* Lyell, p. 403, 
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more profound than had ever been known in the 

darkest night. Towards Celebes the air ·wa. dark

ened by the same means for two hundred and 

seventeen miles. This volcanic du t fi 11 in the 

form of powder, so fine as to be scarcely perc p

tible to the touch, but it was very heavy when 

pressed closely together, a pint of it weighing 

more than twelve ounces. -J<· The account I read did 

not state whether the extraordinary destruction of 

1rnman life during this eruption, was cau e<l by suf

focation from the dense cloud of fa1ling a he , but 

I should suppose it to be highly probable, al

though the country in the immediate neighbour

hood of the volcano does not always suffer the 

most from this cause. The explosive force throw

ing up the ashes to a great height, they may meet 

with a current of air which will carry them in 

some particular direction. This happened about 

twenty years since, during the eruption of a vol

cano in the island of St. Vincent's. I have been 

told, that in Barbacloes, which is situated about 

one hundred miles from St. Vincent's, the air was 

darkened for days by falling dust, to the great dis

may of the inhabitants, who knew not whence it 

came : and some of the poor negroes imagined the 

* Lyell, p. 40-l. 
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end of the world was at hand, but during this time 

the people of St. Vincent's were not annoyed by 

the dust of their own volcano. 

" Another cause of great mortality may have 

been that from which Lord Byron and his friends 

so narrowly escaped at Kirauea-the exhalation of 

gas, or vapour, destructive to those ·who breathe it. 

A remarkable instance of this occurred in Lan

cerote, one of the Canary Islands, in the year 1 730. 

During several weeks there had been repeated 

eruptions of lava, and on the 28th of October, the 

cattle throug·hout the whole country sunk life

less to the g-round, suffocated, it is said, by putrid 

vapours, which condensed and fell down in drops.* 

Whether both or either of these causes produced 

the grea.t destruction of life in Sumbawa I cannot 

inform you." 

"But how did it end, mamma; and what became 

of the few people who survived?" 

"The particulars I have heard refer principally to 

the earlier period of the eruption, which, as I told 

you, continued for three months. On the 12th of 

April, the sea to the west of Sumatra was covered 

with a floating mass of cinders, two feet thick, and 

several miles in extent, through which it was with 

• Lyell, p. 381. 
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difficulty that ships could force their way. Along 

the coast of Sumbawa and the neighbouring is

lands, the sea rose suddenly from two to twehe 

feet above its usual level, a great wave rushincr up 

the creeks, and then suddenly retiring. There wu._ 

no wind at Bima during the whole time, but the 

sea rolled in upon the shore and filled the lower 

part of the houses to the depth of a foot; every 

vessel was forced from its anchorage and driven 

ashore. The tremulous noises, and other volcanic 

effects, extended, it is said, over an area of one 

thousand miles in circumference, including the 

whole of the Molucca Islands, Java, a c:onsiderable 

part of Celebes, Borneo, and Sumatra. In Am

boyna, a small island between Timor and New 

Guinea, the ground opened, threw out water, and 

then closed again : but notwithstanding the extent 

of this calamitous visitation, it is probable that the 

eruption would scarcely have been known in Eu

rope, if the English Governor of Java, Sir Stamford 

Raffles, had not taken pains to collect information 

respecting it. He desired all the residents in the 

districts under his authority, to send a statement 

of the circumstances which each of them had an 

opportunity of observing."* 

•~ Lyell, p. 403-405, 
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""\Vell,'' said Harry, "accounts of earthquakes 

and volcanoes are very interesting ; bnt it is a 

great comfort to live where one is not exposed to 

their influence." 

"I do not wonder at your thinking· so, especially 

just after hearing of such an a1rful visitation : yet, 

in fact, Providence be tows its gift so impartially, 

that the natives of each country usually think theil' 

own land preferable to every other: the Italian, 

for instance, would not, I believe, purchase our ex

emption from volcanic disturbances, by exchanging 

his own delightful country, 'the garden of Europe, 

and the fairy-land of poets,' for our damp, variable 

climate. In order to judge fairly, we mu t take into 

account the long periods of tranquillity frequently 

enjoyed in volcanic regions. Vesuvius, for exam

ple, appeared under the character of an extinct 

volcano, from the time of the first colonization of 

Italy by the Greeks, till the year 79 of the Chri -

tian era, when its first recorded eruption proYecl 

fatal to the cities of Herculaneum and Pompeii. 

Once afterwards thi, mountain remained nearly 

five hundred years without any violent eruption; 

its formidable crater, which was five miles in cir

cumference, and of considerable depth, from being 

so long inactive, became clothed with vegetation; 
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the bottom was changed into a verdant plain, or 
rather valley, in which cattle found pasture, and 

the sloping sides of the crater were covered ,vith 
brushwood affording shelter to wild boars. I ac

knowledge that it was a delusive tranquillity: all at 
once, in December 1631, the green valley and sur

rounding copses were blown into the air; seven 
streams of lava burst from the crater, and flowin g 
down the sides of the. mountain, overwhelmed seve

ral villages at the bottom. One of these was Re
sina, partly built over the buried walls of Her

culaneum.* But perhaps, Harry, your curiosity is 
satisfied about volcanoes.'' 

"What! when you have told me scarcely any 
thing respecting this region!" said he, pointing to 
his little map, in which a wide shaded band was 

drawn over the Mediterranean and its shores. 

« No, dear mamma; I have been expecting you 

would have a good deal to tell me about our Eu

ropean volcanoes. I did not know we had any of 
much consequence beside Etna and Vesuvius; and 
I w:1s surprised to see th e shade extended so far. 

If you are not tired, I hope you will describe this 

scene of volcanic action." 

"You must not rega1:d it, Harry, as extending 

* Lyell, p. ,'338. 
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with equal power over the whole of southern Eu

rope, and the other countries included in that 

broad hacle : it is in the central part that it is, or 

has been, exerted with most violence. I have 

before mentioned the escape of carbonic acid from 

the earth in Auvergne, as causing the decay of 

granite, and indicating the vicinity of subterra

neous fire. That part of France appears to have 

been, at some remote period, the theatre of tre

mendous eruptions. In a range of conical hills to 

the west of Clermont, the craters of one hundred 

extinct volcanoes are still discernible, and streams 

of ancient lava may be traced; sometimes spread

ing widely over the plains, sometimes penetrating 

narrow valleys, and following their windings for 

nine or ten miles. There are also traces of extinct 

volcanoes on the banks of the Rhine, and in Hun

gary. Italy you have long been accustomed to re

gard as abounding in indications of the presence 

of subterraneous fire.* In a word, the volcanic 

region of the Eastern hemisphere may be con

sidered as extending from the Caspian Sea to the 

Azores, and as reaching from the 35° to the 45° of 

north latitude. In :Madeira violent earthr1uakes, 

and in the Canaries volcanic eruption·, frequently 

* Ure, p, 374, 
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happen; and it has been thought probable that 

they may communicate with the same region. To 

the north you see that Iceland, Jan l\Iayen's I land, 

and part of the coast of Greenland, are marked with 

the same shade; but these, if constituting, as seems 

probable, a "\"Olcanic group, are not suppo ed to 

have any connexion with the region of southern 

Europe. In the province of Cutch, in Bombay, 

and the adjoining districts of Hindostan, earth

quakes are also frequent and violent."* 

"I see that this map just agrees with your ac

count of volcanoes being near the sea: the interior 

of the great continents seems to be exempt from 

them. But you have told me very little about the 

region which includes the south of Europe. I see 

it extends to the east as far as the Caspian." 

"Perhaps still further, Harry; but those countries 

are very imperfectly known to us. The gTeat steppe 

of Tartary, in particular, has not been explored; and 

we know but little of China; though it is said many 

violent earthquakes have been felt in that country, 

· the shores of which nearly approach the great vol

canic band of the Asiatic islands. Returning then 

to regions of which we have more distinct informa

tion, we find on the western shores of the Caspian a 

* Lyell, p. 318, 324. 
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tract called 'the Field of Fire:' the ground emits 

a kind of inflammable air, which readily kindles. 

Sometimes volumes of flame appear to be rolling 

do\\·n from the mountains, which are covered with 

a bright illumination. I do not suppose this phe

nomenon is constantly to be seen, but that it is of 

frequent occurrence. It probably arises from the 

springs of naptha, a mineral oil which abounds in 

that country, and is burned by the natives in their 

lamps. The city of Baku, in this district, was 

formerly the grand resort of the Parsees, or Fire

worshippers; in one of their temples a blue lam

bent flame issued from a large hollow cane near 

the altar, which the devotees of the sect believed 

would continue to burn as long as the world 

should endure. Nor could it be difficult for the 

priests to perpetuate this prodigy, since, on making 

an opening in the ground, a current of inflammable 

air escapes, which may be collected in leather 

flasks and carried to a distance, where it may 

readily be made to burn, like the gas m our 

lamps.* To the south of the Caspian there is a 

lofty mountain which sometimes emits , moke; and 

from several small craters at the foot of the moun

tain, sulphur and saltpetre are obtained so plenti-

* Edin. Gazetteer. 
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fully as to become articles of commerce. The 
country between the Caspian and Black Seas 1 a 
region of earthquakes; and in the year 1 14, a new 
island was raised by volcanic explosions in the a 
of Azof. The mountainous region of Caucasu · 
abounds in hot springs and mineral water . 
Between the Tigris and Euphrates there are nume
rous spring·s of naptha, and the country is fre
quently shaken by earthquakes. Proceeding west
ward we arrive at the country round the Dead Sf.a, 
which is described by travellers as volcanic, and 
pass through Syria and Palestine, which abound in 
similar appearances. In these countries there was an 
unusual period of tranquillity from the beginning 
of the thirteenth, to the latter half of the seventeenth 
century. There was an almost entire cessation of 
earthquakes, while the scene of volcanic activity 
seemed to be transferred to the islands of the Archi
pelago, with its Asiatic shore, and to Southern Italy 
and Sicily. It has been observed that such transfers 
are not unusual in volcanic regions, and that, when 
several mountains of this descl'iption are situated 
near each other, two of them are never in violent 
eruption at once. If for a century, or more, one of 
them becomes very active, the others assume the ap
pearance of spent or exhausted volcanoes. I should 

I 
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not ha-re omitted the island of Cyprus as having 

been ravaged by earthquakes, hut I need not 

mention the volcanoes of Etna, Vesuvius, and 

Stromboli, because they mu t already be as fami

liar to you as household words.+:· There is, how

ever, one volcano in the Mediterranean, of which 

you have never heard." 

"Indeed !n said Harry: (' and what is the name 

of it?" 

"Having only ju t tarted into existence," replied 

hi mother, ccJ believe it has not yet received a 

name." 

cc And was the eruption violent ? Were any 

towns destroyed by it? Did the people escape? 

Dear mamma, if you have heard the particulars, I 

wish you would tell them to me!" 

"vVith all my heart. Yesterday, while you 

were at Mr. Green' , a lady called and brought 

with her a newspapert containing a full account 

of the circum tances. She thought it would in

terest me, I thought it would interest yon; and 

had therefore a double motive for reading it atten

tively." 

cc It was very kind to think of me; but is it only 

a newspaper tory ?" 

* Lyell, 321, , •c, t Brighton Herald, ept. 3, 1831. 
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"If it had been merely a casual paragraph, put 
in to-day, and likely, perhaps, to be contradicted 
to-morrow, I should not have mentioned it as I 
have done, but this was an official account, copied 
from the Malta Government Gazette of the 27th of 
July. The eruption was witnessed by two ships 
of the British navy, and letters describing it were 
addressed by the commanders of those ships to 
Admiral Hotham, who transmitted the letters to 

the Governor of Malta, by whose authority they 
seem to have been published. I think we need 
not desire any fact to be better authenticated." 

Harry's countenance brightened again while his 
mother was speaking, and without waiting for any 
other solicitation than its renewed expression oflively 
interest, she gave him the following narration. 

"On the 18th of last July, about four in the 
afternoon, Commander Swinburne of the Rapid 
(being then with his ship at sea, and about nine 
miles south-west of the town of Marsala, which is 
situated on that promontory of Sicily anciently 
called Lilybreum) observed a high irregular co
lumn of white smoke or steam towards the south
east. Desirous of knowing what it might be, he 
steered for it, and continued sailing in that direc
tion till about a quarter past eight in the evening. 

I 2 
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He had then, by the usual mode of reckoning, 

gone about thirty miles, and arrived so near the 

object of his curiosity, that he could observe the 

changes that were taking place in its appearance. 

"The day bad now closed, but the column of 

moke was till distinctly visible by the light of 

the moon. It was also illuminated occasionally 

by flashes of brilliant light, which gleamed through 

the smoke, and appeared to be mingled with it. 

In a few minute the whole column became black, 

and increased in ize : successh·e eruptions of 

lurid fire rose up amidst the smoke, and then sub-

idecl; after this, the column gradually resumed 

it white colour. The ship wa now nearing fast, 

and the commander thought proper to shorten sail. 

The weather ·was serene, and he determined to lie 

to until the return of light should afford a hetter 

opportunity of ascertaining the nature of this phe

nomenon. An night it continued to change from 

white to black, with flashes and eruptions of fire at 

irregular intervals. 

« When morning dawned, the ship's course wa 

again directed towards the column, and about fiye 

o'clock, the smoke rolling a,Yay from the base of it 

for a moment, a small, dark-coloured hillock ,-ras een 

ri ing· a few feet alJOve the ea. It m1s soon hidden 
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again by the moke, and could only be di cerned at 

intervals between the more violent eruption . 

« It was now evident that a olcano had broken 

out in the midst of the sea : it appeared to be in 

constant activity, di charging dust and tone , with 

immense volumes of steam. At half-pa t seven, 

the rushing sound of the eruptions was heard; and 

at nine o'clock, the ship being then within about 

two miles of the volcano, and the sea appearing 

much discoloured, as if dark objects were floating

on the surface, the commander ordered his boat, 

determined to row round and take a nearer survey. 

The dark objects on the surface of the water 

proved to be patches of floating cinders, and the 

hillock, which had been observed a few hours 

before, was ascertained to be a crater, rising above 

the waters. It appeared to be about twenty feet 

in height, where the edge or rim was most ele

vated, but towards the south-west it was, for about 

ten or twelve yards, broken down to the level of 

the sea. This breach in the wall of the crater ad

mitted a view of the interior, which seemed to be 

filled with muddy water, violently agitated, whence 

showers of hot stones or cinders were constantly 

shooting up a few yards and falling· into it again; 

but the quantity of steam that rose continually pre-
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yented the whole interior of the crater from being 

seen." 

"How very strange must be the appearance of a 

crater like that!" said Harry: "I can well imagine 

a crater on the top of a mountain; but a crater full 

of water, in the middle of the sea ! I cannot form 

a distinct idea of it." 

"It appears, from the account," replied his 

mother, "to be composed, like other craters, of the 

cinders and various substances ejected from the vol

cano. Commander Swinburne describes the lip, 

or edg·e of it, to be as thin as it well could be, 

considering its height. This crater, or wall of 

cinders, formed an island, about seventy or eighty 

yards in diameter. 

"The sea was di coloured by a considerable 

stream of muddy water, con tantly flowing out

ward through the opening. The boat did not ap

proach near enough to examine the temperature of 

this ejected water; but that of the sea, within ten 

or twelve yards, was only one degree above the 

average warmth. Near the opening of the crater, 

a mirage played above the current: Commander 

Swinburne thought it might be occasioned by the 

heat of the water in that pot." 

"I thought," said Harry, "that mirage was the 
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term applied to that appearance resembling water 

which deceives travellers in tbe African deserts." 

"So it is,'' replied his mother; "but the word 

is also used in a more general sense, for the appa

rition of unreal objects. At sea it sometimes oc

casions rocks or banks hidden under the water, to 

appear as if they were raised above the surface. 

Thus the Swedish mariners have long sought for 

an island, which, from time to time, seemed visible 

between the isles of Aland and the coast of Up

land, but it was only a rock or sand-bank, elevated 

by the mirage. It is said, that from the same source 

of deception, the shores of Calais and Boulogne 

sometimes appear as if they were approaching 

very near the coast of our island : and vessels at 

sea are occasionally seen in an inverted position, 

or as if they were sailing in the clouds."* 

"Oh! that last deception I have witnessed my

self," interrupted Harry : "I have seen it about 

sunset, when there was a light mist, and the hori

zon was indistinct. I remember it once par

ticularly, when we were at Brighton. The vessels 

certainly appeared to be sailing much above the 

level of the sea, but I did not know that it was the 

effect of mirage." 

* Malte-Brun, tome ii, p. 372, 
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" I recollect that circumstance," replied his mo

ther, "and have heard of one much more remark

able, which was observed by a gentleman now living 

there. The opposite coast of F ranee is, you know, 

too distant to be seen from Brighton; but on the 

occasion alluded to it appeared distinctly, as if 

elevated above the horizon. 

" To the same cause is ascribed that beautiful 

spectacle occasionally displayed in the Strait of 

1es ina, called Fata JYiorgana, of which you have 

read so marvellous an ae;count in 'Madame Genlis' 

Tale of the Castle.'* But of all the phenomena 

occasioned by mirage, that which has been the best 

examined is the optical illusion experienced by 

the French army, when traversing the deserts bor

dering on Egypt. The sandy plain was covered in 

the di tance by a thick vapour, which deceived 

their senses, and pre ented the appearance of a 

va t lake; but when they hastened towards it, the 

unreal image seemed to fly before them.t The 

mirage observed by Commander Swinburne, hover

ing- over the current issuing from the volcano, was 

probably steam, disengaged too slowly to ri e per

ceptibly into the air, from the water of the current 

having been cooled by mixing with that of th e sea." 

* Vol. il. p. 169, and ote, p. 242, t Malte-Brun, 373, 
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"That seems very likely," aid Harry. "Do 

you know whether Commander Swinburne oh erv d 

any thing else worthy of notice?" 

"He witnessed several eruption while in the 

boat, and says he could not find word to xpr 

the grandeur and sublimity of the spectacle. It 
was fortunate that the calmne s of the weather al

lowed such a favourable opportunity of contem

plating it. The e eruptions appeared to ucceed 

each other in a pretty regular process. After the 

volcano had for some time emitted quantities of 

white steam, the whole aperture was suddenly 

filled with an enormous mass of hot cinders and 

dust, rushing· upwards to the height of several 

hundred feet, with a loud roaring noise, then 

falling into the sea on all sides, while the noise 

became yet louder, probably from the instanta

neous formation of immense quantities of steam 

on the fall of the hot cinders into the water. Thi 

. team was at first brown, from the quantity of 

dust incorporated with it, but gradually recovered 

its pure white colour, after depositing the dust in 

·howers of muddy rain. While these operations 

were going on, renewed eruptions of cinders and 

dust quickly succeeded each other. Rattling 

thunder was accompanied by forked lightning, 

I {j 
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darting about in all directions within the column, 

which was darkened with dust, and greatly in

creased in size ; it ·was also distorted by sudden 

gusts and whirlwinds, which, on the lee-side of the 

column, produced imperfect water-spouts of curious 

hap es. Once, some of the steam reached the b:mt; 

it had a sulphureous smell, and the mud it depo

sited became, when dry, a gritty, sparkling, dark 

brown powder. None of the ejected stones or 

cinders appeared more than half a foot in dia

meter, and most of them were much smaller. 

" Such were the appearances exhibited by the 

volcano on the 18th of July. Four clays after

wards, the commander of the Philomel, another 

British ship, had an opportunity of observing it. 

One side of the crater was still broken down even 

with the water, into which it kept rushing with 

g-reat noise. Immense volumes of white vapour 

ascended from it, curling and spreading to an ex

traordinary height: then succeeded, in rapid suc

cession, magnificent eruptions of cinders and lava, 

thrown to the height of from four hundred to one 

thousand feet, forking and branching out as they 

rose; and then pouring down with a noise like 

thunder, and converting the water into a sheet of 

foam for a considerable distance round the vol-
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cano. During the night there was a constant 

shooting of small columns of fire, with occasional 

flashes of sheet-lightning. The sulphureous va

pour seems to have been much more powerful 

than on the 18th: when near it, to leeward, the 

boats of the Philomel found it nearly suffocat

ing. 

u This wonderful eruption was known at Malta 

on the 25th of July. On the 30th, Captain Stan

hope, flag-captain of the admiral's ship, sailed for 

the volcano, to plant the British flag on the infant 

island, and take possession of it in the king's name. 

The volcano was still in great activity, so that it was 

difficult to land on account of the fall of the ashes. 

This continued eruption had greatly increased the 

size of the island, which now measured a mile and a 

quarter in circumference, and had risen from eighty 

to two hundred and fifty feet in height." 

" Still it could be only a great heap of cinders," 

said Harry; " and it seems rather laughable to 

take possession of it. However, since it forms part 

of king William's dominions, I should like to mark 

it in my map. Can you tell me the exact situation." 

"Your Third Part of Italy* must be the map 

for it. The volcano is about twenty-five miles 

* U. K. Series. 
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from Sicily, and lies between that island and Pan

tallaria. I would advise you only to mark it in 

pencil. If the island does not disappear again, I 

dare say it will not be long before its exact position 

will be known," 

(( D' I 1sappear, mamma. Why should you think 

of an island disappearing, which is already a 

mile and a quarter round, and two hundred and 

fifty feet high, and still perhaps keeps increas

ing ?'' 

a At present it appears, from the soundings, 

that this volcanic island has only a very narrow 

base, and it consists of cinders with but a small 

prinkling· of lava. This erupted mass is said to 

harden in a few hours; but yet it does not seem 

very likely to withstand the continued washing of 

the sea, unless basaltic lava, or some finner mate

rial than that now ejected, should be thrown up 

from the volcano. Instances have repeatedly oc

curred in which volcanic islands, consisting of 

loose materials, have been reduced by the action 

of the waves and currents to submarine shoals.* 

But let us now proceed with our view of the eastern 

volcanic region. 

" It is said that volcanic appearances have been 

* Lyell, p. 301. 
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9bserved in Arabia Petrea; but the north-east rn 

part of Africa, including Egypt, ha. generally be n 

exempt from ea1thquakes. Fez and lvforocco uffer 

at tinies greatly from this cause; and at the sarn ' 

periods the southern parts of pain and Portugal 

have usually been convulsed. If from Portugal 

·we prolong our line towards the west, it will . trik 

the volcanic group of the Azores, which bas been 

thought to have a connexion beneath the sea with 

the region we have been surveying."* 

" Bat why is it more likely that the zores are 

connected with this region, than the Madeiras or 

Canaries ?" 

"If you observe the situation of the Azores, you 

will perceive that they lie directly in a line with 

the central and most actfre region of the volcanic 

band; while theMadeiras, and yet more, the Cana

ries, are almost beyond its southern limit. And 

now, Harry, as I began my account of earthquakes 

by noticing the elevation of the coast of Chili, sup

pose I finish it by mentioning some facts which 

prove that they have occasionally an opposite 

effect-depressing, or swallowing up, part of the 

earth's surface. 

" In the year 1692, the island of Jamaica wa. · 

• Lyell, p, 324. 
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ha.ken by a violent earthquake: the gTound swell

ed and heaved like a rolling sea, and was traversed 

by numerous cracks or fissures, of which two or 

three hundred were often seen at orice, ·opening 

suddenly, and then rapidly closing again.''* 

" I can imagine that," said Harry : " it seems 

the natural effect of a sudden shock for the earth 

to crack, or open; but that rolling, wave-like mo

tion, which you have several times mentioned, is 

very strange." 

"I have seen it accounted for in a ,,·ay which 

you may easily understand. You know, Harry, 

this by no means proves the theory to be well 

founded; but the idea is ingenious, and has been 

illustrated by an experiment so simple, that we 

may try it ourselves. Suppose now the carpet 

and the drugget to represent different strata of the 

earth's surface;-( do you go to the opposite side of 

the room, while I stand here ;)-·we will raise thi 

edge of the drugget three or four feet from the 

floor, and then uddenly bring it down again close 

to the carpet." They did so; and Harry saw 

that the air thu admitted under the drugget wa 

driven forward when the cloth wa brought down 

to its place, and passed along to the opposite side, 

* Lyell, p. 445. 
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raising the drugget in a wave all the way it 

went. 

(c Here is a wave-like rnotion, indeed!" ai<l he; 

"but, you know, the real earth is not lifted up and 

let down again in this manner." 

(( Certainly not; but it has been conjectured 

that a large quantity of vapour, pa sing along be

tween the strata, and raising different parts of the 

surface in succession, might produce the same ef

fect; and that when the vapour finds vent, or i. , by 

cold, condensed into water, the motion will cease."·X· 

(( I understand you now, mamma; and can sup

pose it very possible that such a motion as vrn 

have just seen may be produced in the way you 

describe. But you were just beginning to tell me 

about an earthquake in Jamaica." 

((True; I was speaking of those sudden rents 

which opened and closed again with such frightful 

rapidity. Many persons were swallowed up in 

them; some were caught by the middle, and 

squeezed to death; the heads only of others ap

peared above the ground ; and some were first 

engulphed and then cast out again with great 

quantities of water. At Port Royal, then the 

capital of the island, three quarters of the build-

* Lyell, p. 470, 
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ino· ·, and the ground they stood upon, sunk down, 

with their inhabitantR, entirely under water. The 

large storehouses erected near the harbour sub-

ided al o, till they were from twenty-four to forty

eight feet under water. Many of the buildings 

appear to have sunk without falling; for after the 

earthquake, it is said that the chimney-tops were 

·een just projecting above the waves; and also the 

mast-heads of several ships which had sunk in the 

harbour. The Swan frigate happened to be re

pairing· at the wharf: it was driven over the top 

of many of the submerged houses, and at length 

thrown upon the roof of one of them, through 

which it broke. During the first shock, a tract of 

land adjoining the town, of about one thousand 

acres in extent, sunk in less than a minute, and 

the ea immediately rolled in. I could tell you of 

many other extra.ordinary and fearful things which 

occurred during that calamitous visitation; but the 

point I have in view just now, is to show you that 

not only elevation , but depressions of the surface, 

take place during earthquakes. In Jamaica, at 

that time, these sub idences were so general, that 

ome per ons thought the whole island had .-unk 

below it former level.* 

· Lyell, p. 415-447, 
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"I might give you many other example. , but 

will only mention at present that which took plac 

during the memorable earthquake at Li. hon in 

the year 1755. A subterraneous noi e like thuncl r 

was heard, and immediately afterward· a violent 

shock threw clown the greater part of the city. 

Sixty thousand persons are said to have peri.·hecl 

in a few minutes! You may imagine the const r

nation that was felt, and how eagerly all who were 

able to make their escape would rush from the fall

ing· houses. A great concourse of people fled to 

a beautiful quay, which had recently been built, 

entirely of marble, at a prodigious expense. There 

they flattered themselves they should be safe; but 

suddenly the quay went down with all the people 

upon it, and not one of the dead bodies ever floated 

to the surface. You know that when vessels foun

der at sea, it is very dangerous to be near the wreck 

while it is going down, because it occasions a sort 

of whirlpool, which might draw the boats clown 

after it. Thus it happened on the suhsidence of 

the quay at Lisbon. A great number of boats and 

small vessels were anchored near it, all full of 

people: these were at once swallowed up. No 

fragment of the wrecks ever rose again to the sur

face; and the water in the place where the quay 
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had stood, was afterwards found to be one hundred 

fathoms deep ! 

"I mentioned the wide area over which the 

eruption of Tomboro extended: that affected by 

the Lisbon earthquake was also very remarkable. 

The shock was, of course, most violent in Portugal, 

Spain, and the north of Africa; but nearly the 

whole of Europe and the vVest Indies felt it on the 

same clay. At Algiers and Fez the earth was vio

lently agitated; and about eight leagues from 

:Morocco, a village with its inhabitant , eight or 

ten thousand in number, and all their cattle, was 

swallowed up, the earth in a short time closing 

again over them. A great wave swept over the 

coast of Spain; and at Cadiz it is said to have been 

sixty feet in height. At Funcha1 in Madeira, the 

tide happened just then to be at half-ebb, but it 

rose full fifteen feet perpendicular above the u ual 

high-water mark. Ships far out in the Atlantic 

felt the concussion, as if they had truck against a 

rock: in one, the seams of the deck opened, and 

the compass was overturned: in another, the sailors 

were thrown up a foot and a half from the deck. 

In Great Britain the agitation of lake , rivers, and 

springs was remarkable. In orway, weden, Ger

many, Holland, Corsica, Switzerland, and Italy, 
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tremors and slight wave-like motion of the 

ground were felt. Indeed, the general movement 

of this earthquake is said to have been of that roll

ing kind-it travelled at the rate of twenty mile in 

a minute; the swiftness of it motion being calcu

lated by the intervals between the time when th 

first shock was felt at Lisbon, and that of its occur

rence in distant places."-l<· 

"I nm very much obliged to you for this ac

count, but more glad than ever that we do not live 

within the volcanic regions. Till now I had a 

very faint, indistinct idea of the effects of subter

raneous fire." 

"I think," replied his mother, " that after all 

the examples I have given you of its agency in 

elevating and depressing the earth's surface, as 

well as in raising up new islands from the bottom 

of the sea, you will not feel any difficulty in be

lieving that the whole of the present land has, in 

ancient times, been covered by the ocean : I do 

not mean by the temporary waters of the Deluge, 

but by the sea existing just before the time of that 

inundation. I mentioned this once before, and I 

recollect you thought the idea of' the sea and land 

changing places' very extraordinary." 

* Lyell, p. 438-440. 
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"I did, mamma; but since you have clearly 

. hown that, in different parts of the earth, this has 

actually happened, though it still appears very 

wonderful, I feel satis6ed that it may be true. 

But you said something stranger still-that the 

bottom of that ancient sea, which has become our 

present land, bad at some former period been dry, 

and inhabited by land animals. Now this is going· 

uch a long, long way back, that it seems like look

ing into the large end of a telescope: the objects 

are so distant and confused, I can distinguish 

nothing." 

"Well then, Harry, have patience; we will en

deavour to turn the telescope round, and set it to a 

proper focus. You will then, I hope, have a clear 

o-limpse of the ancient earth; and perhaps in time 

you may be able to see the animals that inhabited 

it. But put thern out of your thoug·lits for the 

present." 
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CHAPTER VI. 

Tell how resistless waters swept away 

The infant Flora of the ancient eanh; 

How, buried deep, through countless years she lar, 
While Time prepared her for a second birth, 

No more she clothes the rock with graceful flowers
Her balmy groves no more the senses charm: 

She gives the social hearth to evening: hours, 

And nerves with giant strength a mortal's feeble arm, 

OLD FRAG .\IE ,'iT. 

IT happened one afternoon that :Mrs. Beaufoy was 

engaged at the usual hour of walking, and Harry 

took a long ramble by himself. He did not return 

till his mother had nearly finished drinking tea, 

and then made his appearance with his pockets 

stuffed quite full, and a bundle of fern under his 

arm. "I have been to Kingley Bottom, mamma," 

said he, << and gathered some moss of every kind 

that grows there. They are so squeezed up in my 

pockets, ( pulling hard to extricate his treasures 

as he spoke,) that you cannot see what beautiful 
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. pecimens there are amongst them; but when I 

have haken them 0L1t they will look quite another 

thing; and I mean to get up very early to-morrow, 

and make your moss-seat look as well as e,er, be

fore you come down stairs." 

"Thank you, Harry; it is very shabby at pre

. ent, certainly, and I am glad you thought of re

viving it; and also that you are come back in 

time to have some tea. I was just intending to 

ring for the table to be cleared. But what are you 

going to do with the bundle of fern you have 

thrown down upon the carpet?" 

" Ob, nothing particular; but they are very fine 

plants, and I happened to notice th.em as I came 

through one of the lanes. Just a· I saw them, it 

came into my mind that there was some super ti

tian about gathering fern-seed making people in

visible. You will not suppose I was silly enough 

to believe that; however, I thought there might be 

something connected with the story that I should 

like to know, and I brought a few branche away 

with me. But I dare say it is all non. ense." 

",vhy, Harry, I believe the saying i pretty 

much on a par with another, which you may have 

heard, about putting salt upon a bird's tail in or

der to catch it-that i , gathering fern-seed wa 
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supposed to be equally impracticable. The old 
botanist did not believe that ferns produced fruit 
or seed of any kind. Afterward · it wa thou ht 
that these little protuberances, which you ee are 
ranged with such exactne s on the under ide of th 
leaves, were the seeds; but later ob erver hav 

discovered that they are capsitles-that i , cell 
containing seeds. When these are ripe, the ve sel · 

that have sheltered them burst open, and the eed. ·, 
which are so minute as to resemble the pollen of 
flowers, escape, fall upon the ground, and giY 
birth to another race of plants like that which pro
duced them."* 

"But look here, mamma; only look at the num
ber of capsules, as you call them, on the back of 
this leaf! If these are all filled with seeds as .-mall 
as pollen, what thousands and millions I must 

have brought home; and how astonishingly ferns 
must increase, when they happen to grow in a fa
vourable situation." 

a Very true; and on this account ferns, mosses, 
lichens, and other plants of the same class, were · 

peculiarly fitted for the place which seems to ha.ve 
been assigned them in tl1e order of vegetation. 
Botani 'ts regard these plants as occupying the 

* Loudon's Ency. of Plants, p. 876 and 1090. 
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lowest station in the vegetable kingdom. We may 

therefore compare them ,vith the zoophytes, which 

fill the corresponding rank amongst animals; and 

e pecially with the coral-worms, both on account 

of their apparent insignificance, and the wonderful 

effects produced by their ag·ency. We have al

ready spoken of the formation of coral-islands: 

what do you think, Harry, of those immense beds 

of coal which so essentially contribute to the com

fort, and by their application to the purposes of 

machinery, . o wonderfully increase the power of 

man ?-what do you think of their originating 

from the 1nosses of the primitive world ?" 

Harry looked at his mother with such an air of 

a tonishment, that she smiled and said: "Thi 

seems almost as wonderful to you a the fluidity 

of the chalk-hill ." " No, no, mamma/' replied 

he, reco ering himself; " that was the first sur

prise-the :first suspicion I had of the real origin of 

things being so different from their present ap

pearance. To be sure, no two sub tances can b 

more unlike than this soft, green mo · , and coal ; 

and I hope you will tell me how people ever came 

to imagine a thing which seems so very impro

bable." 

",v e have no account of tho e early revol ution · 
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·which were the mean of producing the pre ent 

state of our earth; but there is such ab autiful har

mony and simplicity in that arrangement which, 

though undoubtedly the contrivance of the great 

Architect, we are accustomed to call the order of' 

natitre, that by observing what now take place, 

we can, in many instances, form very prohaule 

conjectures of what happened in distant ages. 

Now, Harry, you may yourself obsen1e the manner 

in which the first impulses of vegetative life are 

manifested. Most plants, you know, spring out of 

the ground; but as the mould in which they grow 

was itself formed by the decay of former plants, 

·we must direct our attention to such vegetables as 

can grow without mould. These are the mosses 

and lichens, which you may see in abundance on 

the thatch and tiles of the neighbouring cottages; 

on the trunks of trees; on any old piece of paling, 

or walls of brick or stone; in short, wherever care 

i · not taken to prevent their increase. The mi

nute seeds of these plants are continually floating· 

in the air; and wherever they fall and rest, they 

are ready to take root and increase-appearing to 

be the means appointed by Providence for be

ginning the formation of that rich black earth we 
call mould: this is almost entirely produced by 

K 
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the successive growth and decay of vegetable sub 

stances, mixed with the remains of animals, which 

after having lived their appointed time, have been 

left upon, or deposited in the earth, and undergone 

the usual process of decay and dissolution.* Do 

you not think it reasonable, Harry, to suppose that 

the kind of plants which are now the fir t to clothe 

the naked rocks with vegetation, should have pre

ceded all others in the primitive world?" 

"It does appear very likely," said Harry; "but 

I do not see ·why they should be thought to have 

changed into coal." 

"Perhaps you may perceive the probability of 

such a change, if I give you some account of the 

formation of another sub tance which seems to oc

cupy a place between coal and living vegetables. 

This is peat. I believe you have never seen, but 

must frequently have heard it mentioned, as being 

used for fuel in some of the northern di tricts of 

this country; at any rate, you must have heard of 

Irish bogs." 

''To be sure I have; and of peat being cut from 

them, and piled up in stacks for burning." 

"If you had an opportunity of examining peat 

which had been cut near the surface of a bog, you 

* Consol. Trav. p. 272-Parkinson"s Organic Remains, i. p. 41. 
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would see that it consist of vegetable fibre , I artly 

decayed, and pressed closely together; but if your 

specimen were taken from the bottom of the bog, 

it would have the appearance of a black, olicl 

mass. In some places the natural oil is covered 

to the depth of twenty or thirty feet with thi sub

stance, which has been formed by the . ucce · ·ive 

growth and decay of plants, principally mo ·ses of 

two or three different specie , an<l thet)e are usually 

found growing on the surface of the bog. As each 

generation of plants decays, it forms a ·oil for 

those which are to succeed. -K- The solid, black 

mass at the bottom of the bog, has lost the appear

ance of vegetable structure, being changed in it · 

nature and properties, but not so completely a· 

the substances which have actually passed into the 

form of coal. Peat appears to be the first pro

duct of a kind of fermentation which takes place 

in vegetables when deprived of life, and placed in 

situations where they are secluded from the air, 

and exposed to the action of moisture ; but peat 

being· formed near the surface, the air cannot be so 

completely excluded as in the case of those im

mense masses of veg·etable matter which appear to 

have been suddenly buried to a great depth in the 

* Barton's Geography of Plants, p. 20. 
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earth, and to have passed through the later stages 

of fermentation, in which tbey not only have lost 

the marks of vegetable structure, but assumed a 

mineral appearance."* 

cc Thank you, mamma; this account of peat cer

tainly shows the possibility of moss being chang·ecl 

into coal. But what is that fermentation which 

seems to be the means of changing it ? Is it like 

the hissing commotion I have observed when grape 

or orange wine was fermenting ?" 

"I cannot answer tbat question, because the 

operation is carried on far out of our sight, in the 

depths of the earth. It must differ in some re

spects from the various kinds of fermentation we 

are accustomed to observe, and yet it is supposed 

there is a considerable agreement between them ; 

so that, reasoning from the process we have an 

opportunity of seeing, we may form a tolerable no

tion of that which we cannot see. Each kind of 

fermentation is distinguished by the effects re

sulting from it: that which produces wine is called 

the vinous fermentat" on; tbat which is supposed to 

produce coal, or the various kinds of bitumen, 

which resemble coal in burning very readily, is 

called the bituminous fermentation." 

* Parkinson's Organic Remains, 184, l!lO, 209, 
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« I have heard of bitumen, but had no idea that 

it would burn. Rollin says it wa u ·eel in building 

the walls of Babylon, and that it form a tronger 

cement than mortar, becoming even harder than 

the stones which it unites. He de cribe it a · a 

thic.:k glutinous liquor, rising out of the earth in 

that c.;ountry." * 
" I believe the bitumen Rollin speaks of, was 

found in the waters of a river that joined the Eu

phrates, and also in some salt springs in the 

neighbourhood of Babylon. The A syrians are 

said to have used it hot in cementing their famous 

walls. Bitumen is not pec.;uliar to that country; it 

is found in many parts of the world, under various 

forms, which are clistinguished by different names, 

but most, if not all of these varieties, are supposed 

to originate in the decay of animal or vegetable 

substances found in the earth."t I have often used 

the words change and decay, when peaking of the 

altered state of plants or animals which have 

ceased to live. You know, Harry, that such bodies 

gradually lose the image of what they once were

the parts separate, or moulder away, and nnder 

particular circumstances they ferment; but whether 

they ferment or not, this loss of the orig·inal form, 

* Rollin Hist. Anc. ii. p. 19, t Phillips's Iineralogy, p. 314. 



• 

19 DECOl\IPOSITIO 

and appearance under other forms, is called by a 

technical name which you must try to remember, 

it is decomposition." 

"It ·will not be difficult to recollect; the word 

seems to express taking away from a body some

thing that has belonged to it. As for the decayed 

substance assuming· other forms, I have seen it 

beautifully expressed in poetry, but I did not 

know till now that it was literally true." 

'' Can you recollect the passage to which you 

allude ? I should like to hear it." 

"But, mamma, I must tell you, in the first place, 

that the poem appears to have been written in a 

garden, occupying the ground on which formerly 

stood the mausoleum of the Roman emperor Au-

g·ustus. Now then you will see how the descrip

tion of the poet agrees with what you have been 

saying. 

'In every shrub, in every flowret's bloom, 

That paints with different hues ) on smiling plain, 

Some hero's ashes issue from the tomb, 

And live a vegetative life again. 

For matter dies not, as the sages say, 

, But shifts to other forms the pliant mass, 

,v-ben the free spirit quits its cumbrous clay, 

And sees, beneath, the rolling planets pass. 
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Perhaps, my Villiers, for I sing to thee, 
Perhaps, unknowing of the bloom it gives, 

In yon fair scion of Apollo's tree, 
The sacred dust of young 1\1:arcellus lives.' 

199 

"That will do very well, Harry, for a poetical 

illustration of decomposition; and I dare say you 

will in future think of those lines with more plea

sure, since you find that the allusion is substan

tially correct; but so much license is aUowed to 

poets, that we must not venture to found our rea

sonings upon their airy speculations, we must 

examine facts. You will acquire a more distinct 

idea of the nature of this change, by recollecting 

what you may have observed when wine or beer 

was made; and you must also bear in mind, that 

in every kind of fermentation, decomposition takes 

place. One important part of all vegetables, from 

the most delicate flower in the garden to the oak in 

the forest, that part which forms, as it were, the 

basis of their structure, is carbon. I will tell you 

what becomes of this when wine is made. During 

the process of fermentation, carbonic acid is 

rapidly formed, and makes its escape through th~ 

bung-hole of the cask, which is purposely left 

open; the work of decomposition goes on, a thick 

sediment is deposited at the bottom of the cask, 



200 BIT MI ' OUS FER:\IE?\TATIO ' . 

and a new substance, called yeast, rises to the sur

face. Thus you see that the liquor put into the 

ca k entirely changes its character; some of its ori

ginal parts are driven away, new substances are 

formed, the liquor acquires an intoxicating quality, 

and become wine.* This, as I said, is called 

vino1ts fermentation. 

"Now, when a mass of dead vegetable matter is 

buried deep in the earth, it must also ferment and 

be decompo ed; but the carbon, and other volatile 

parts of the mass being prevented by the pressure 

of the surrounding earth from escaping, they unite 

again under other forms. Peat has been con

sidered as the re ult of an imperfect process of this 

kind; coal as the produce of a more advanced 

. -tage; and the process itself has been called bitu,-

1ninous fermentation.t 

"You must not, however, my dear Harry, ima

gine that the manner in which coal has been pro

duced is an undisputed point-there are many 

opinions on the subject, which you may consider 

hereafter; at present it may be sufficent to add, 

that little doubt seems to be entertained of coal 

being the produce of decayed and altered vege-

tables. row ring· for candles. 

t!! Parke, Chem. Cat. 271, 286-Parkinson, O. R ib. 186. t Ibid. 189, 253. 
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The servant who answered the bell brought in 

a small deal box, which had just been left by the 

carrier. It was directed to Harry; who, by the im 

perfect light, joyfully recognized the hand-writing 

of his father, now absent on a journey. " What 

can papa have sent me?" exclaimed he: "the box 

is very heavy for its size, and nailed down. I 

cannot open it without a hammer." 

" As you do not know what the box contains, 

you had better not use any violence ; wait till the 

candles come, and then let Thomas raise the nails 

gently." With as much patience as could be ex

pected in a boy of fifteen, Harry did wait, till the 

nails, one by ·one, were loosened from their hold, 

and the lifted lid disclosed a quantity of hay. 

" Ab, you were quite right, mamma, in warnfag 

me to be cautious; depend upon it here is some

thing very delicate, by the care with which it is 

packed." 

He now began to remove the hay, and to his 

great surprise and disappointment, perceived only 

a few rough, shapeless pieces of wood, and some 

dingy looking stones of various forms and sizes. 
I 

"Here must be some mistake," said he, in an 

J{ {j 



202 A LETTER. 

altered tone. "Papa would never have sent a box 

filled with wood and stones all the way from Larr

ea. hire; but look at the direction-I feel almost 

ce1tain that it is his writing." 

"I have not the least doubt of it, my dear: per

haps jf you examine the present he has sent you, 

it may prove more curious than its first appearance 

has led you to suppo e." 

A sudden thought now seemed to strike Harry, 

who looked earnestly at his mother-she smiled. 

"I do believe you know all about it, mamma, 

though you say nothing." While Harry was 

speaking, he took up one of the rough pieces of 

wood, and was urprised to find that it was as 

hard and heavy as stone. 

" Here i.s one thing at any rate," said he, " that 

must be different from what it appears to be; but 

now I sball know all about it, for I can see the 

corner of a letter. Out it shall come; and, if you 

please, I will read it to you. 

'My clear Harry, 

'Though I have been several weeks from 

home, I am sure a day has not passed without my 

thinking· many times of you and dear mamma. J n 

the la t letter I received from her, he tell me your 
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curiosity has been much excited by the discovery 

of a fossil-shell which was found in the chalk-pit, 

and that you are very desirous of knowing more 

on a suhject so entirely new to you. I am glad 

to hear this, because if you pursue the inquiry, 

you never need to be at a loss for sources of ra

tional entertainment. Though mine is a journey 

of business, I contrive now and then to spare a few 

hours to examine some of the curiosities of art or 

nature that happen to fall in my way, and then I 

wish that mamma and you were with me. 

'At Litchfield I visited the cathedral; and the 

person who conducted me, after directing my at

tention to the pavement of the choir, informed me 

that what at first sight I bad taken for alternate 

lozenges of white and black marble, consisted of 

alabaster and-what do you think, Harry ?-of 

coal! I was rather incredulous at first, but my guide -

seriously assured me it was fact, and I afterwards 

found, on inquiry, that he was right. It was not, 

however, exactly such coal as we are in the habit 

of burning, but a variety very common in Lanca

shire~ where I now am. The people here call it 

cannel coal : cannel is the provincial way of pro

nouncing the word candle, and they apply the 

term to this kind of coal, because it burns with 
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such a bright flame that I hear the poor people 

can knit, and carry on their household employ

ments by the light of it. Being in a coal country, 

I thought I should like to have a sight of this most 

useful production just as it lies in the earth. 

When I formed this plan I did wish for you, 

Harry : as for mamma, she was best at home, but 

I think you would have Jiked it. Well, I borrowed 

a collier's dress, and descended into the pit by 

means of a bucket. The motion was not very 

pleasant, and the passage in darkness through so 

many fathoms of dripping strata, was disagreeable 

enoug·h; but when I entered the cavern beneath, 

with its floor, sides, and roof of jetty blackness, 

presenting every where the same appearance, ex

cept when some oozing drops of water, or brilliant 

spar reflected the light of the lamps, I felt re

warded for the discomforts of my descent, by the 

actual sig·ht of such an immense mass of this 

mineral treasure, which in its application to the 

purposes of manufactures -and machinery, seems to 

realize the famous story of Aladdin's lamp. The 

workmen were busily employed in breaking the 

coal into fragments of convenient size, and I saw, 

with astonishment, that though the operation ha· 

been going on for years, the store seems to be inex-
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haustible. * I do not know, Harry, wh ther you 
have yet begun to make inquirie re pectino- th e 
origin of coal: it is a part of the economy of na
ture, which presents a very striking view of th 
power, wisdom, and benevolence of it uthor. 

'There is reason to believe that many change · 
had taken place on the surface of the earth, and, in 
particular, that the sea had repeatedly advanced 
and retired before the Deluge. During some of 
these partial or universal inundations, the luxuriant 
vegetation of the ancient earth appear to have 
been, at different periods, buried to a great depth 
beneath its surface, where, far from being permitted 
to moulder into a useless mass, it was preserved 
for important uses. Instead of being destroyed, it 
was changed, and having ceased to live a vegetative 
life, entered upon another mode of existence: dur
ing long ages of oblivion, the wonderful process by 
which it was transformed into coal was silently 
carried on in the bosom of the earth; while, on its 
surface, man, unconscious of the benefits which 
were preparing for future generations of his de
scendants, was gradually advancing in knowledge 
and civilization. It seems doubtful whether the 
ancient Greeks and Romans were acquainted with 

.* Parkinson, ib. Hil-163. 
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the use of coal : there is no name for it in Latin, 

neither are there any coal-pits in Italy. .l.Eneas 

Sylvius, a learned Italian, afterwards Pope Pius 

the Second, visited our island about the middle of 

the fifteenth century. He saw in Scot_land poor 

people in rags, begging at the churches, where 

they received fol' alms, pieces of stone, with which 

they went away contented. Sylvius appears to 

have been quite ignorant of the nature, as well as 

of the name, of this species of stone; but he under

stood that it was impregnated with some inflam

mable substance, and that the people burned it 

instead of wood. The discovery of coal had, how

ever, been made at least a century before the visit 

of Sylvius. In the year 1234, King Henry the 

Third granted a charter, or licence, to the inhabit

ants of ewcastle, authorising them to dig coal, 

upon payment of £.100 a year. This is the earliest 

mention of coal in our island ; and it is said not 

to have been brought into common use, in the 

southern districts, until the reign of Charles the 

First.* Thus you see, my dear Harry, that our 

countrymen remained in ignorance, till a compara

tively recent period, of the inestimable gift which 

Providence bas bestowed upon us. The beds of 

* Parkinson, ib. p. 165,- Lcm priere, Univ. Biog. 
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coal in this island are said to exceed, both in qua

lity and extent, any that have yet been discovered.* 

What comforts and advantages have they sine 

been the means of procuring! Indeed, whether 

we think of its domestic use, or of the important 

services coal has rendered to our country by it· 
' 

application to manufactures and machinery, espe

cially to the wonder-working steam-engine, we may 

justly esetem it a better possession than the mine. 

of Peru. You will probably wonder at this re

mark, Harry; but I assure you it is just. The 

greatest benefit which can be bestowed upon man is 

to supply him with motives for exertion: all his 

powers of mind and body languish when they are 

not exercised. Of this truth the history of Spain 

presents a memorable instance. The vast accession 

of wealth which flowed into that country after the 

conquest of :Mexico and Peru, was attended by the 

most unhappy consequences. Domestic industry 

and manufactures were checked by the want of 

sufficient inducement to labour, and the gentry 

learned to disdain all occupation.t Pride and 

idleness then degraded the national character, and 

Spain was soon left behind other countries in the 

progress of arts, commerce, and science. Onr 

* Parkinson, ib , p. 168. t Tytler, El, Gen. Hist, ii. p . .'!GO. 
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mineral treasures, on the contrary, instead of giving 

wealth, afforded the means of acquiring it-the na

tional 8pirit of activity and enterprise received a 

fresh impulse, and opened up new sources of wealth 

and power. 

'As you could not accompany me in my subter

raneous expedition, I am desirous you should de

rive some pleasure from it, and therefore send you 

a few specimens of those vegetable fossils which 

are frequently found in coal-mines. There are also 

some pieces of fos il-woocl; I mean, of a substance 

which was once wood, but has been changed into 

stone in the bosom of tbe earth. You may plainly 

observe the knots and fibres of wood, but you ·will 

find it as hard and heavy as any stone you e,er 

felt. Dr. Plot, in his Natural History of Stafford

shire, says that he lighted his candle from sparks 

obtained by striking a piece of fossil-wood against 

steel.* There is an easy experiment for you, if 

you like to try it. One of the specimens I send i · 

particularly curious-it is wood passing into the 

form of coal ; and you will perceive, on examining· 

it, that the process is much further advanced at 

one encl of the fragment than at the other, where 

the woody fibres are still plainly disting·ui hable. 

Parkinson, ib. p. 63, 
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If I return through Lincoln hire, I hall be tempted 

to go a few miles out of my way to see an immen 

deposit of subterraneous tree , . upposed to haYe 

been buried at the Deluge. I am told the \vood i:· 

hard and black, and so heavy that it sink in water 

like a stone. 

'You must ask mamma, Harry, if he will be o 

kind as to give you some information respectin · 

the other fossils. I have already written a very 

long letter, and have now only time to direct your 

attention to the stone wrapped by itself in paper : 

it is a piece of shale, or slate-clay, bearing the dis

tinct impression of a species of fern, which is be

lieved to have been the production of a climate a: 

warm as our tropical regions. Can you account 

for its appearance in a Lancashire coal-pit ?1 

" How abruptly the letter finishes!" said Harry. 

" I dare say somebody came in and interrupted 

him. But how kind it was of papa to write, and 

send me these fossils!" 

" Indeed you have reason to value them, both 

as a proof of your father's kindness, and as afford

ing you an opportunity of studying some of the 

Jlfedals of Creation, to which we owe our know

ledge of the successive revolutiorf.? that have taken 
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place in the earth. These fossils belong to a much 

earlier period than your cockle-shell of the chalk

pit." 

" Here is the specimen papa mentions so parti

cnlarly," said Harry, taking the piece of slate-clay 

out of its envelope, " and a beautiful one it is. 

Look! here is the impression of the fern, as distinct 

a that of a seal upon wax. How wonderful, that 

a soft, delicate leaf should have left such a perfect 

image of itself upon the stone! Here is every little 

vein and fibre clearly marked, as if by the tool of 

an engraver. Mamma, I believe the stone must 

have hardened beneath the plant, without disturb

ing it in the least.1' 

"Then you do not think it looks as if it had 

been swept by the waters of the Deluge from the 

torrid zone to Lancashire ?" 

" 0 no, mamma," said Harry, laughing; " that 

must be impossible!" 

"I think so too," replied his mother; '' but uch 

impressions are found in coal-beds in very distant 

parts of the world-at Port Jackson in ew Hol

land; m orth America; in various parts of Eu

rope; even among the frozen solitudes of the 

north-in Melville Island. And a the fern 

w hicb made these impressions resemble those of 
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our torrid zone, what conclusion can we draw from 

such a fact, but that the climate of the 1Ybole 

earth was, at the time the e vegetables were pro

duced, at least as hot as that of the tropical re

gions?"* 

" It seems almost incredible," said Harry, who 

had all this time been attentively examining hi. 

fossfl, " that the impression of a plant upon a 

stone should be the means of informing· us of the 

climate of the ancient earth." 

" Not more so," replied bis mother, " than that 

the fall of an apple should lead to the discovery of 

the power of attraction, and all the wonderful 

facts connected with it. But you should recollect 

that these impressions of fern afford only one of 

many proofs respecting the primitive climate. Let 

us look further into your box.1' 

Harry then took out a very remarkable looking 

stone: it was long, and of an irregularly roundish 

figure, like the stem of a small tree, which had 

been partially flattened by pressure. The whole 

surface was marked, at almost equal distances, 

with small hollows, containing an elevated spot in 

the centre. His mother told him that stones of 

this description are believed to be petrified plants 

"' Ure, p. 441.-Lye!l, p. 101. 
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of the cactus kind. "At present, you know, Harry, 

that cactuses are inhabitants of onr greenhouses: 

they are natives of the hottest countries of the 

torrid zone.* I think you must have seen plants 

in greenhouses of which the appearance of this 

fossil may remind you." 

"Yes, mamma; it is very much like part of a 

gigantic creeping cereus. Those regular hollows 

look like marks of the places where ihe prickles of 

the cereus once grew; but this must have been part 

of a much larger plant." 

"True, Harry, the vegetable fossils of con.1-niines 

are usually of gigantic size, when compared ·with 

the living species which they :most resemble. I see 

another example of this in your box. Reach me 

that fossil which looks something like the joint

ed stalk of a bamboo. Ind~ed, some naturalists 

have called these petrifactions fossil-bamboos; but 

they are now l>elieYed to be of the same family as 

a weed of our own country, called hor e-tail, from 

a fancied resemblance of its fine branches to horse

hair. Several species of this plant are only from a 

few inches to two feet hjgh; the larger, three or 

four feet, with a stalk about the size of one's 

£nger ;t but from the fossil specimen , it appear 

* Loudon, p. 1060. t lb. p. 890. 
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that many of the primitive horse-tails were up
wards of ten feet high, and measured from sixteen 
to eighteen inches round. The ferns also are sup
posed to have attained the height of forty or fifty 
feet. The prodigious size of these vegetable 1s 

regarded as another proof of the high temperature 
in which they grew; because it is observed that all 
these plants of the species now existing, are smaU 
when growing in cold countries, while in tropical 
regions they become much larger, but still very in
ferior in size to the fossi l specimens which are be
lieved to bave flourished on the primitive earth."* 

"Then it is likely that the mosses of that an
cient world were also much larger than those ·we 
are accustomed to see ; indeed, if decayed mosses 
and lichens produced the mould in which other 
plants were to grow, and furnished materials for 
the coal-beds, there must have been an astonishing 
quantity of them; but when once those groves of 
fern and gigantic cactuses began to decay, the form
ation of mould must have gone on rapidly." 

"l\1osses and ferns," replied Mrs. Beaufoy, 
« belong to the class of plants called by botanists 
cryptogamia, from two Greek words implying that 
their minute fructification is obscure or hiclclen. 

* Lyell, p. 100, &c. 
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Almost all the fossil-plants found in the oldest 

coal-beds are of this class; and when you recollect 

the surpri ing quantity of minute seeds which they 

produce, you will perceive how admirably they 

were fitted, by this extraordinary rapidity of in

crease, for clothing the naked rocks of the primi

ti ,·e world, and forming those immense beds of 

vegetable matter which were required for the pur

poses you have mentioned. I think we may regard 

this arrangement as an evident proof of design in 

the great Creator. It also agrees with the order 

which seems to have been observed in the animal 

kingdom, the Jl!Iedals of Creation assuring us that 

the fir t beings endued with sensation, were al. o of 

the lowest clas . Animal fossils embedded in" the 

oldest rocks which contain such deposit ·, consist of 

corals and various species of bell-fish : there is no 

vestige of animals superior in rank to these.* vV e 

may therefore consider the first appearance f 

cryptogamous plants, of corals and shell-fi .-h, as 

the commencement of vegetable and animal life. 

The fossil remains of each bear testimony to the 

high temperature of the whole earth at that remote 

period. The plants and coral we have already 

noticed, and various species of fossil-shells re-

"' Edinburgh Rei•. ·o. 103, 
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sembling _those now existing in hot countrie , are 

not only found in limestone strata between our 

beds of coal, but have been brought from rock in 

the coldest regions of r ortb merica."-¥.· 

""\Yell, mamma, though the impression of a 

plant upon a stone seemed such a very slight 

foundation for your argument, I see that many 

small circumstances, when taken together, have 

the force of strong reasons. I can quite believe 

now that Melville Island, where Captain Parry was 

obliged to raise sallad by the stove in hi· cabin, 

might once have been covered with ferns as mag

nificent as those of our torrid zone. Oh! if one of 

the Seven Sleepers could have laid himself down 

under their shade, and wakened amidst icebergs 

and snow, he must have thought such a change 

the work of enchantment." 

"I was just thinking, Harry, what conclusion 

our old instructor, Dr. Paley, would have drawn 

from the changes we have been considering in the 

climate and structure of the earth. I can fancy him 

laying his hand upon a stone brought from Mel

ville Island, and saying :-'In this distinct impres

sion of a tropical fern, I not only see a proof of the 

high and uniform temperature once prevailing over 

* L)'ell, p. 100, &c:. 
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the earth, but I see clear evidence that, in a former 

state of things, so different from that now existing 

we can but faintly imagine it, the same Great Ar

chitect was silently at work, preparing, by means 

similar to those which he now employs, for a 

future and grander developement of his power and 

goodness. In the delicate veins of this fern I ac

knowledge the same Hand that arranged the fibres 

of the living plant: and though I cannot trace the 

progress of creation from the primitive mosses and 

corals, to the perfection of vegetable and animal 

existence, I see enough to be certain, that from the 

beginning all has been under the government of 

one presiding will, and all tending to the fulfil

ment of one benevolent purpose. In the first 

dawn of animal life, thousands and millions of 

zoophytes enjoyed all the happiness of which their 

nature was susceptible; while they prepared the 

earth for the habitation of creatures incl ue<l with 

higher powers, and capable of more varied enjoy

ments.'" 

"Ah, mamma, that is just as Dr. Paley used to 

feel: and I dare say those primitive zoophytes 

were as happy as the cloud of shrimp he was so 

pleased with watching on the sea-shore !''* 

* J-larry B~ufoy, p. 162. 
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CHAPTER VII. 

0 Wisdom truly perfect J thus to call 
From a few causes such a scheme of things, 
Effects so various, beautiful and great, 

THO:llSON. 

« When you were speaking of animal fossils, 
mamma," you said that the oldest rocks contained 
uo vestiges of any creatures superior in rank to 
corals and shell-fish. Where then were found the 
remains of those strange monsters with formidable 
names, that you mentioned in one of our first 
conversations ?)J 

"Before I answer that question, Harry, it will 
be better for you to have some notion of the order, 
or succession of the rocks in which the various 
kinds of fossils nre found. Our conversations have, 
hitherto, principally referred to the nature or 
operation of some of those causes which have pro
duced great chang·es in the surface of the earth: 

L 
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now, if we advance beyond this, it is very desirable 

that the knowledge you may acquire, howe,er 

slight, should be distinct. You know ·we have 

already spoken of granite as originally occupying 

the lowest place among rocks, and I ha,e ex

plained some of the causes which have led to its 

frequent appearance in very elevated situation . 

Suppose we now consider granite as the pillar or 

pavement supporting the different strata: shall I 

gfre you some account of the principal rocks lying 

above the granite, in the order they are u ually 

observed to succeed each other?" 

" I should like it very much; but where hall 1-re 

find the granite that is to be our foundation ?" 

cc \Ve cannot see it here, because we happen to 

live upon the upp~rmo t strata of all, the beds 

lying above the chalk; the other strata are found 

between the chalk and the granite." 

cc How very unfortunate for u : These strata 

are then buried out of our sight: we can tell no

thing about them." 

"vVe are ituated in this re pect ju t as in other 

kinds of knowledge; a little field of ob ervation i 

presented to u , and if we would go beyond it, we 

must trust to the report of other. . You have 

never een France or Spain, but from the account· 
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of travellers, you are acquainted with many par
ticulars relating to those countries." 

"True, mamma; but where is my field of ob.·er
vation with regard to the strata? I should like to 
know what may be seen with my own eyes in the 
first place." 

"Then open them, if you please, Harry. You 
know the country round Chichester well ; the rich 
meadows and corn-fields to the south, the gravelly 
commons covered with furze and fern to the north. 
After these we find meadows and corn-fields, 
though less fertile; and then the ground, at least in 
our immediate neighbourhood, sinks into a marshy 
valley. All these are the formations of clay, sand, 
and gravel, lying above the chalk. 

"Immediately beyond the last range of cultivated 
fields and the marsh, the ground again rises, but 
into hills of entirely different appearance; chalk 
now becomes the surface of the earth, the gravel 
entirely disappears, and we find the chalk-pit and 
the lime-kiln. If we climb the hill and pass over 
the undulating summits of the Downs, we shall 
descend into a sandy country; and beyond the 
sand, :find the clayey soil of the Weald. 

"You know all this, for you have seen, and may 
recall it to memory. ~ When we were at Pul

L 2 
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borough you had not begun to think about the 

structure of the earth, but you were pleased with 

the appearance of the sand-stone rock, and took 

pains to select some specimens. The district you 

have actually seen, i your field of observation; 

and you may regard yourself as fortunate in living 

near the junction of different strata, where you may 

observe for yourself the manner in which they 

make their appearance one after another on the 

surface. A fevv rude pencil lines, when compared 

" -ith your own recollections will, I think, make th 

arrangement quite intelligible." 

Soutf, Dow ns 

ca 

,iVhile :Mrs. Beaufoy wa sketching the junction 

of the upper strata with the chalk, she said: " I 

think, Harry, you must at once perceive the advan

tages re ulting from these beds emerging in ·uc

cession from beneath each other. If one ingle 

stratum, like the gravel of the common, had 

covered the ·whole country, and the other trata 
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had lain immediately underneath it, we must have 
dug through the gravel before we could obtain any 
chalk, and through the chalk before we could reach 
the beds of sand which compose the next forma
tion. Weary work would this be, as the chalk of 
England is believed to be from six hundred to one 
thousand feet in thickness."-¥-· 

"I had no conception of that !" exclaimed 
Harry. "Why then the thickness exposed on the 
side of the hill at the chalk-pit, which I thought so 
prodigious, is trifling, a mere nothing, compared 
with the depth of the whole." 

'' Exactly so: now then you see how much we 
are indebted to that Providential care which has 
arranged the strata in a way so admirably suited 
to the necessities of man. Here, I have finished 
my sketch. On the first rise above Chichester, you 

know, we obtain gravel for our roads and gardens : 
you cannot be at a loss for the situation of the 

chalk-pit and lime-kiln; and by just going over the 
hills, you see, the builder may obtain sand for his 
mortar; let him pass on a little further, and among 
the strata of the Weald he will find beds of Sussex 
marble. 

"The sketch, slight as it is, may show you one 

* Conybear, p. 85. 
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thing more. On our southern side of the hills, 

you perceive that when the chalk meets the beds 

of gravel, or cultivated soil, the chalk still pro

ceeding on, in its own line of descent, appears to 

dip under those beds, and to extend south ward 

beneath them. There is one proof of this fact in 

the water of our own well, which, though piercing 

to a gTeat depth through the upper stratum of 

gravel, must either penetrate the chalk lying be

neath, or come very close to it, because you know 

that the water has, occasionally, a slight milkiness 

of appearance, which shows that a portion of chalk 

i contained in it. If you wish for another proof, 

we will walk to the gravel-pit after tea. When 

passing by the other clay, I observed, in the lower 

part of the pit, that a portion of the chalk had been 

laid bare in digging· ; it is not a smooth, continued 

stratum, but appears here and there, in masses of 

various size." 

"Well, mamma, the colour of the water, and the 

appearance of chalk in the bottom of the gravel

pit, are certainly facts that cannot be di puted; 

and I am very much obliged to you for taking so 

much pains to make the truth clear to me, by the 

position of the strata in this little ketch : it ex

pres es what you ha e been telling me so plainly, 

that I cannot forget it." 
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"I am g·lad of it, Harry; and if you are atisfied, 

for the present, with the slight view we have taken 

of strata in our own neighbourhood, I should like 

to give you some account of the other rock in the 

order I proposed, beginning with tho e which are 

called primitive, and are believed to have been the 

earliest formations." 

"That is certainly a good reason for beginning 

with them; but I have not forgotten what you told 

me about the deposition of the fir t trata, and their 

being heaved up by the granite lying beneath 

the other rocks, though formed after them, as Dr. 

Hutton proved, you know, to his great delight, by 

the discovery of granite veins." 

"True, Harry; and it gives me pleasure to find 

that you remember what I tell you: but this makes 

it more desirable to take notice of some particulars 

in the order and appearance of rocks, lest the very 

general way in which I first mentioned them 

should lead you into mistakes. 

"As I said that granite constitutes the loftiest 

peaks of the Alps, it would be very natural for you 

to conclude that every distant mountain which hap

pened to be crowned with pinnacles, whether you 

saw the reality in travelling, or the representa

tion of it in a picture, was composed of granite. 
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You might imagine to yourself the mode of its 
formation- the mighty force that impelled it up
ward:::;- the subsequent wasting away of the in
vesting trata; and yet, Harry, all this would 
probably be a delusion-a splendid geological 
clrea1n." 

"How can that be, mamma? It is exactly what 
you told me." 

" And therefore it is necessary you should be 
aware, that although gTanite-mountains are be
lieved to have been formed in this manner, those 
composed of other rocks may present exactly the 
same appearance. I have heard that no eye can 
distinguish between the outline of the granitic 
mountains of Arran, and the form of some other 
Scottish hills which consist of very different rocks. 
The piry ridges of Keacloch, in Ross-shire, are 
formed of sand-stone j which, though evidently ori
ginating from quiet deposition in water, will some
times assume a variety of forms, and appear in 
huge blocks so closely resembling· cairns of granite, 
a to deceive the nicest observer who should trust 
only to his eye."-i-:-

" And to what beside could he trust?" aid 
Harry, rather hastily; but checking himself, added: 

* Macculloch's Geology, i. p, 55, 
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"I forgot-he might touch them, and the en ation 

would be very different." 

"And if he gave to each a good sharp blow with 

a hammer, what would be the result ?" 

" I never tried; but I suppose the poor and

stone would be demolished. 1y pecimen crum

bles if I rub it with my fingers. However, a.· 

people do not carry hammers about with them, 

that would not be likely to happen." 

"There you are mistaken, Harry. I assure you 

that a hammer, and a good strong one, is a more 

needful companion to a geologist than his walking

stick. If ever you should set out on an examina

tion of rocks, you must take care to provide your

self with this appendage, and consult it like an 

oracle. Dr. Macculloch says that the eye of the 

student may deceive him, but he will never be 

misled by his hammer. However, I suspect that, 

in the first place, he must get some kind friend to 

teach him how to use it." 

" Very likely: every body cannot distinguish a 

good shilling by the sound it makes in ringing-, 

while others are quite sure. I will talk to papa 

about hammering rocks, when he comes home: I 

dare say he knows all about it. But now, mamma> 

L f5 
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i there any thing else in which granite is likely to 

deceive me." 

"To deceive your sight? 0 yes; as other rocks 

occasionally assume the spiry forms of granite, so 

granite sometimes appears, if one may use such an 

expression, quite unlike itself-or, rather, unlike 

that figure which is usually ascribed to it. The 

extensive ridge which surrounds the sources of the 

S.cottish river Dee, is the loftiest tract of mountain

land in Britain. It presents a series of heavy, 

rounded elevations, with no irregularity of surface 

to indicate the nature of the rock, except a few 

scattered cairns; yet the whole region is a conti

nued mass of granite. The Dee, of which I speak, 

is a river of Aberdeenshire; and the springs from 

which it issues) in the side of the mountain Cairn

toul, are four thousand feet above the level of the 

sea. But the granite is not confined to this lofty 

elevation: in many parts of the county it occupies 

the lowest ground , presenting large tracts of level 

urface.* Now the idea of a granite-plain-a low, 

level expanse of that upheaving, towering, pinna

cled rock, I dare ay appears Yery trange to you ; 

but that it a sumes such a form is neverthele s 

quite true. 

* iracculloch, ib, p. 5-l, and Edin, Gaz. 
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"I have al o spoken of granite, as it i generally 
considered, occupying not onJy the lofty ummit 
of the mountains, but the lowest depth - upport
ing the other rocks-compo ·ing the Pillar of the 
Globe. ow you must not regard thi a bein · 
universally true. There is an exception to it, and 
there may be more; but that which I allude to 
occurs in Auvergne, where granite itself, you know, 
moulders and crumbles to pieces. It is said that 
the volcanic rocks of that district have flowed from 
beneath, made their way through the granite, and 
that they contain a great deal of iron, while granite 
possesses very little. Hence it appears that in 
Auvergne, g·ranite is not the lowest substance."-)(• 

"But, mamma, perhaps those volcanic rocks 
were lava. I remember you said that many of the 
houses in Clermont are built with lava from the 
neighbouring· mountains; and if so, these volcanic 
rocks might have been thrown up from a vast 
depth, and should not be reckoned as part of the 
regular crust of the earth. Surely the Pillars of 
the Globe need not be pushed out of their places 
for this !" 

"I cannot decide the point, Harry; but it is 
very unlikely that if they are merely lava thrown 

* l\Iacculloch, ii. p. 87. 
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out by ancient eruptions, (for you know the volca

noes of Auvergne have been extinct for ages,) they 

would have been brought forward by Dr. Maccul

loch as affording an exception to the usual position 

of granite. 

"You have hitherto seen only one specimen of 

thi rock; but when I tell yo~1 that four minerals 

enter into its composition, and that granite may 

consist of two, of three, or that it may combine' all 

four of them in the same mass, you will be pre

pared to expect great variety in the colour and ap

pearance of the stone. 

" Quartz, felspar, mica, and hornblende-some, 

or all of them, in very uncertain proportions, ir

regubrly united, but retaining their distinctness, 

compose the rock called granite.* 

"Quartz consists of silex or flint, and water : it is 

very hard, will scratch glass, and resists the action 

of fire; but it has been melted by exposure to a 

stream of oxygen, and another kind of gas called 

hydrogen. The crystals which constitute granite 

c1,re so small as to resemble grains, and hence that 

rock derives its name; but quartz is also found in 

crystals of different colours, hapes, and sizes; 

which, from their variety and beauty, are regarded 

"' Macculloch, ii. p. 81. &c. 
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as the chief ornaments of our mineral cabinets. 

You are acquainted with some of the e legant 

specimens under the name of Bristol diamonds; 

and I hope to have an opportunity of showing· you 

some other varieties of quaitz. When perfectly 

transparent and colourless it is called rock crystal: 

beautiful specimens of this are brought from 1adn.

gascar, the Alps, Norway, and Scotland, where 

they are found embedded in the cavities of granite

rocks. Single crystals have been met with weigh

ing more than one hundred pounds: these are 

bought up at a high price, and cut into various 

ornaments. Seals are frequently made of this 

substance, and it is used instead of glass for the 

best spectacles. -Y.- It then becomes one of the 

greatest blessings of declining life, prolonging to 

us the enjoyment of the most valuable of our 

senses, and therefore has particular claim to our 

reg·ard. But you have not begun to think of fail

ing eyes. We will pass on to the next ingredient 
of granite. 

" The name felspar, or feldspatli, which signifies. 

rock-spar, is of German origin; but the substance 

is found in other countries, and enters into the 

composition of many different rocks.t It is some-

* Phillips, p. 2, &c,-Parke. p. 117. t Phillips, p. 60- 63. 
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times used in the manufacture of china, which is 

then called felspar-china. 

Mica, another ingredient of granite, is also one 

of the most abundant of mineral substances. It is 

never found in beds or in large masses, but forms 

part of the structure of many rocks, especially 

those of the lowest class: it appears in slates, in 

sand-stones, and in certain substances ejected from 

volcanoes. The mica of different countries varies in 

the proportion of its ingredients, but every where 

may, I believe, be easily separated into thin plates, 

like the talc I one day showed you; but mica is 

ela tic and flexible, which talc is not. Those little, 

delicate, transparent plates which your father uses 

for inclosing objects in the slides of his microscope, 

are of a kind of mica found in Russia, which may 

be divided into plates only the three thousandth 

part of an inch in thickness."* 

"I can easily believe that; for one day, when 

my father was putting in some new objects, I gave 

him, out of the little ivory box, what I took for one 

plate, and he split it into three or four plates, by 

just pressing against the edge of it with the point 

of a pin. They were so thin that I cannot think of 

any thing to compare with them; but my father 

* Phillips, p. 55. 
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did. not seem at all afraid of breaking them. Per

haps there was not much clanger, for I observed 

that they would bend very readily." 

"I am glad you saw that, Harry. Tho e tiny 

plates may give you a good idea of this pecie of 

mica, which is called Jl!Iuscovy glass, and i found 

in plates of a yard or more in diameter. It is u ed 

instead of glass in the Russian ships of war, jts 

elasticity rendering it less liable to be broken by that 

concussion of the air which is occasioned by the 

discharge of artillery; an accident to which glass 

windows are always subject, when cannon are fired 

very near to them. An inferior description of this 

species of mica is found in Pennsylvania, where it 

is used for the windows of houses."* 

"A granite-house with mica-windows would be 

a curiosity in this part of the world; and a fine, 

durable building it would prove. I should like to 

see one." 
" Granite-houses you may see in plenty, if ever 

you should go to Aberdeen. Mica-windows I 

have not heard of in this country; but granite is 

much esteemed as a building material, where it 

can be obtained near at hand, or the importance 

of the structure makes it worth while to incur the 

* Phillips, ib. and 5G. 
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expense of bringing it from a distance. The 

Waterloo-bridge at London is built of granite, very 

much in appearance like the specimen I gave you. 

I will now add another treasure to your collection." 

So saying·, l\1:rs. Beaufoy took a large, dark

coloured stone out of her table-drawer, and putting· 

it into Harry's hand, desired him to examine it. 

'' This is a stratified rock, at any rate," said he: 

"it is composed of flakes, the thinnest flakes ima

g·inable, and closely pressed tog·ether; but they are 

distinct, as if they had subsided one after another. 

I almost think I could push the point of my pen

knife between them. l\1ay I try?" 

" If you plea e. The rock, however, is very 

hard, and may break your knife." 

" Then I will not, though the flakes look o 

tempting. Papa gave me the knife ju t before he 

went away, and I should be vexed if I broke it. 

,vhat is this light-coloured substance that crosses 

the stone in a different direction from the flakes ? 

It has not the scaly structure of the rest of the 

mass, but seems quite an interruption, a if it did 

not belong to the rock." 

" It did not originally: it i an intruder-a gra

nite vein." 

" Do you really mean that this is a true, pror er 
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granite vein? And you have given it to me, 
mamma-a curiosity that I never hoped to have a 
sight of, as I could not expect to go to Glen 
Tilt!" 

"Granite veins are found in other place , though 
the first discovery of them was made in Glen Tilt. 
That specimen, as well as the other, came from 
Aberdeen." 

"But the two granites are not alike, mamma.'" 
" No: the vein which penetrates the gneiss, as 

that stratified rock is called, has not those dark
coloured particles which are so plentifully scat
tered over, or rather distributed through, the first 
specimen. The variety of appearance which gra
nite assumes, as the substances which compose it 
are differently blended and proportioned, lets us 
into another secret of nature. Granite rocks are 
found penetrated by veins of granite, so different 
in colour, from the different proportion of ingre
dients, that the vein is plainly distinguishable from 
the rock which it intersects. Hence it is conclud
ed that there has been more than one formation of 
granite-that some of these rocks are older than 
others, and must have acquired solidity before they 
could be penetrated by veins."+:-

* Macculloch, ii. p. 09, 
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"I perfectly understand this," said Harry; " and 

if such veins are actually found, nobody can dis

pute the different ages of granite. Look here, 

mamma, continued he, placing his two specimen 

side by side; " if this vein, which penetrates the 

gneiss, had been sent through the granite, it would 

have been as easily disti:igui hed from that black

and-white spe<.:kled rock, as it is from the gneiss in 

which we now see it. J othing can be plainer. 

But I should like to see granite intersecting gra

nite in this manner." 

"Perhaps I may one day be able to procure you 

that gratification without going to Shetland, where 

I understand the fact is evident to all beholders. 

But do you not perceive, Harry, that different, 

perhaps in point of time, distant formations of thi 

up-heaving granite may have repeatedly elevated 

the strata, and occasioned successive revolutions 

on the surface of the earth ?'' 

" I suppose," aid Harry, "that as gneiss is pe-

. netrated by granite veins, it is the rock ne:x.1; above 

granite-the lowest of all the trata that have been 

depo ited from water-the fir t hell or crust of the 

globe." 
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"It has been so considered," replied his mother. 

" A stratum of gneiss, followed by other of slate, 

and some partial layers of half-crystallized lime

stone, were supposed to have succeeded one ano

ther, like shell within shell, and con tituted th 

primitive envelope, spreading, with a few incon

siderable exceptions, over all the regions of th 

earth.* These were termed the prima1·y strata; and 

if the supposition of their surrounding the whol 

globe were universally true, we might, notwith

standing the state of disorder into which they were 

afterwards thrown, expect to find them every 

where in the same position with regard to each 

other-slate upon gneiss-gneiss upon the up

heaving or supporting granite; but although this 

is frequently the case, it is not always so.t In 

Cornwall, clay-slate rests immediately upon the 

granite-gneiss and mica-slate appear to be want

ing. The same arrangement takes place in the 

Isles of Man and Arran, and some parts of Scot
land. 

"There are cases in which all the primary strata 

are deficient. On the eastern shore of Caithness 

and Sutherland, it is said a series of beds contain

ing coal reposes upon the granite, which is usu-

* Ure, p. 91. t 1\Iacculloch, i, p, 268, &c. 
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ally separated from the coal formations by a num

ber of intervening strata.* And therefore, Harry, 

though we may see in Geological Tables, granite, 

gneiss, mica-slate, &c. placed in regular order, we 

shall do well to recollect the trite old saying, that 

'There is no rule without an exception.' How

ever, as we must have some arrangement, I shall 

venture to speak of a few of these rocks in the order 

in which they are generally found. 

" Gneiss is one of the most extensively distributed 

rocks in nature, and generally the lowest of those 

which are stratified. As mig·ht be expected from 

its extent, it assumes great variety of form as re

gards the outline of a country. In the Hebrides, 

uncl yet more in Sweden, it often presents a den.cl, 

level surface, extending for many miles. In some 

parts of those islands it becomes undulated, and 

starts up in thousands of naked, rocky eminences,

separated by intervals of herbage and stagnant 

pools ; yet the g·eneral aspect from a distance i 

that of a continued pavement of solid stone." 

"I am afraid 'The Lord of the Isle ' had a very 

barren dominion. But i. this always the character 

of gneiss countries?" 

" By no means : in some situations it decom-

* l\lacculloch, ib, 271. 
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poses, and forms a deep and rich soil. This i tbe 
case in Guernsey and in Aberdeenshire. 

" I have spoken of gneiss appearing m le,·el 
districts as a continued pavement. \"\ hen it re:t.· 
upon a granite mountain, it seems to be folded 
round it like a cloak, closely adapting itself to th 
form of the mountain it envelopes, the granite hav
ing, when in a melted state, as I before told you, 
heaved up the strata lying above it, and remaining 
incl0secl by them as in a mould. This appear· to 
have happened before those strata were perfectly 
hardened-at least while in some parts they re
tained considerable flexibility-the gneiss and 
mica-slate being frequently bent and folded back 
in various forms, as they have yielded in different 
places to the pressure of the granite heaving up 
beneath them.* The gneiss of Europe abounds 
in metallic substances. It contains the iron and 
copper-mines of Sweden. Gold has been found in 
it in France; also threads of lead, silver, and anti
mony. In Bohemia rich mines of silver and lead are 
worked in rocks of gneiss; but in America it ap
pears, from the account of Humboldt, that gneiss is 
not so rich in metallic ores. In both hemispheres 
the red stone called garnet is found in this rock. 

* Ure, p 105. 
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"The rock next in order, mica-slate, is composed 

of quartz and mica: it is distinctly stratified, and 

abounds in metals, which occur more frequently in 

beds than in veins. It is often studded with gar

nets. Indeed, when Saussure was descending that 

Alpine mountain called the Simplon, which bas 

ince been famous for the gTand road formed over 

it by the direction of B uonaparte, he walked on a 

path that was almost paved with garnets, standing· 

out from the surface like the heads of nails."* 

" But is not garnet a kind of precious stone? I 

had no idea of its being so plentiful." 

" They certainly abounded in that particular 

pot; but I suppose the quantity was unusual, or 

it would hardly have been recorded. We are in 

t e habit of calling this stone garnet, but I believe 

the true name is granate, which was given it on ac

count of the resemblance it bears to the kernel of 

a pomegTanate.t Gold, silver, copper, tin, cobalt, 

and iron, are likewise found in mica-slate, which 

is very abundant in the Alps, in France, Germany, 

the Highlands and Islands of Scotland. In the 

Pyrenees it presents the appearance of a long, 

ragged belt, resting immediately on the granite

rocks. And in the north of Europe it is almost as 

* Ure, p. 104. t Chambers, see Granate. 
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abundant as g·neiss, which i the predominatino

rock of orway and the neighbouring countrie ."* 

The rock which next pre ent it ·elf to our notice 

is clay-slate. It is found in primitive mountain 

in the form of vast strata, and sometimes in vein . 

The copper and tin-mines of Cornwall are often 

worked in this rock, and some varieties of it, which 

readily split into thin plates, are used for covering 

the roofs of houses : another kind forms the lates 

on which we are accustomed to write; a third, is 

the material of slate-pencils, and some varieties are 

used as whetstones. The colour of clay-slate is 

generally occasioned by the particles of iron which 

it contains, but in the blackest kinds there is a 

mixture of carbon,t The strata are generally 

very much elevated, and it is supposed they have 

been raised into this position by the explosive 

power of heat. A great number of other minerals 

are contained in beds situated among slaty strata; 

of these I shall notice only talc, quartz, and lime

stone. t 
The clay-slates of Switzerland are celebrated for 

containing· casts, or jmpressions of fishes. At 

1ount Pilate, when these rocks are separated into 

plates, the impression of a fish is found in almost 

* Ure, 103-105. t Phillips, p. 82, :j: Ure, 107. 
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every tablet; the bone is reduced to powder, but 

has left the impression of its form. These curious 

remains are found on the summit called Tom

li horn, full seven thousand feet above the level of 

the sea. Fo sil skeletons, or impressions of fish, 

have also been observed in various parts of 

France, Italy, and Germany."* 

Limestone is considered as the most universal 

rock in nature, occurring in every situation from 

the most ancient strata to those of the latest form

ation. The oldest limestone is called primary, be

cause it is found among the strata di tinguished by 

that appellation : but it is very irregular in its po

sition, associating with every other rock, without 

being peculiarly attached to any. It is found in 

contact with granite in Glen Tilt, where it is pene

trated by veins of that rock; it also appears in 

g·neiss, in mica and clay-slates.t The fine white 

marble called statuary, from being preferred by 

sculptors, i a variety of this rock. The island of 

Paros was in ancient times celebrated for the pu

rity of the marble found in its quarries. The 

Venus de Medici and many other famous statue 

were made of it, and from the island whence it 

came it wa called Parian marble."+ 

* Ure, 1-H. t l\Tacculloch, ii, 210, &c. :f: Phillips, p. 12-l. 
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The next time that Mrs. Beaufoy wa. at lei ·ure 
to resume the conver ation, she aid to Harry: 
"Geological knowledge appear· to be making so 
much progress, that I hope by th time you are 

prepared for entering with advantage on the study 
of the best writers, who are endeavouring to arrange 
facts into systems, something more ati ·factory 
than ha yet appeared respecting the order of suc
cession, and the classification of rock , may be 
ready for you. It seems waste of time to attempt 
the explanation of an artificial arrangement, w hicl1 
is now acknowledg·ed to be very imperfect, and 
which perhaps the progressive advancement of 
real knowledge will, in a little while, consign to 
oblivion." 

"But surely, mamma, there are natu,ral distinc

tions, like that you first showed me between stra
tified and unstratified rocks, which cannot be liabl 
to change." 

"True, Harry: and 1 ature has supplied us with 
another distinction, in the position of the stratified 
rocks. The history of the formation of the earth 
must be studied in the ~trnta, of which its shell or 
crust is composed ; and the different periods of the 

J\1 
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history may be distinguished by the change which 

are evident in the position of the strata. This is a 

repre entation of the order in which they lie among 

the l\iendip Hills, near Froome in Somersetshire. 
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Copied from Conrbcare, p. 228. 

" row is it not evident, from the position of the e 

strata, that after tho e marked ab c were deposited, 

they must have been elevated into that highly in

clined position, before the horizontal strata, d e f 

g h, could have been depo ited upon them ? Here 

then are at least two distinct periods in the ,history 

of the earth; and it would be a natural arrangement 

to reg·ard a series of strata lying parallel to each 

other, as composing one class of rocks; and when 

the strata take a different direction, to con ider it 

as the introduction of another class."* 

"That seems ·rnry clear; hut if T ature make 

such plain distinctions, where i the difficulty ?" 

Iaccnlloch, ii. p. 7-l, 
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"The difference is not always so obvious as m 
this diagram, especially in the upp~r cla ses of 
rocks; but even there, at the point of each change, 
Nature seems to disting·uish the commencement of 
a new class by the appearance of masses or fra -
men ts of the ruins of former rocks : these concre
tions are of very different sizes, sometimes ap
pearing like a compound of very large pebbles, 
and sometimes like small grains. They are called 
conglomerates, a word which expresses their being 
collected or united together. 

(( By the help of these two natural distinctions, 
the change of parallel in the strata, and the pre
sence of conglomerates, perhaps a satisfactory ar
rangement might be made, so far as regards the 
successive production of rocks ;-but it could 
only apply to those which are stratified, and the 
great difficulty is occasioned by those which are 
unstratified ; formed, it is supposed, like granite, 
in the central regions o_f the earth, but irreg·ularly 
dispersed among the different strata, where they 
appear in contact with rocks of all descriptions, 
from gTanite upwards to those of the latest forma
tion." 

"But why not arrange the regular strata," said 
Harry, "and leave these rocks by themselves? 

lVI 2 
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,Ye could call them unstratified from their com

po ition, or subterraneoits as they came from be

neath: I see no difficulty in that." 

"There would be none with regard to the name, 

if geologists ao-reed so to distinguish them; and I 

belie,e Dr. l\Iacculloch thinks they will be obliged 

to make a single cla s out of all the unstratified 

rocks:* but this will not lessen the difficulty of 

discovering the order of time in which those ir

regular rock ·were produced, or how their yariou 

date would compare with those of the different 

, trata. On the. e point we must be content to 

wait for further information." 

"Then for the present I suppose we may call 

them unstratified rock ; but you have not given 

me an account of any of them, excepting granite." 

"Though Dr. :Macculloch regard them all a 

really composing one family, he ha made an ex

ception with re pect to granite, in compliance with 

the generally received notion of that rock alway · 

occupying the lowest place. The re t he di tin

guishe. by the epithet overlying, because they 

equa11y overlie all the different strata of the earth.t 

In cotland it i not unu . ual to find a portion of 

granite or trap of only a few yard in diameter, . e-

·,, r. Iacculloch, i i. p. 76 and 103. t l b. 103, and i. p. 13-¼. 
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parated by many miles from the next appearanc of 
the same rock; but in the ca e of granite, the ap
parently detached portion are often founJ to unit ~ 
in an expanded mass beneath the trata, and thi. 
seems to be one of the distinctions between granite 
and trap.* 

"Another distinction is the peculiarity to which 
trap owes its name. It often appears in the form 
of distinct masses, on the surface of stratified 
rocks, or crowning, in single summits, a mountain 
composed of different materials. In these case , 
the trap-rocks frequently present an outline con
sisting of a succession of terraces, either horizontal, 
or slightly inclined, bearing some resemblance to 
gigantic staircases; and hence the name trap (the 
Swedish word for stair) is supposed to have been 
<lerived.t This appearance is occasioned by the 
successive, upright fractur e of the beds of which 
such mountains are composed; and where only 
one range occurs on the top of a hill, there is ge
nerally a long, rapid slope from the bottom of this 
perpendicular fracture, produced hy the fall of the 
materials.t The forms of all the un tratifi.ed rocks 
are irregular, and generally very different from those 
which are stratified. In America they sometimes co-

* Macculloc!l, i. 133, &c. t lb. ii. p. Il8-Ure, p. 114. :j: Ibid, 
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ver a wide range of country; and I have before men

tioned two rocks of this family, porphyry and ba

salt, as composing the summits of Chimborazo and 

Pichincha. It is said they are seldom found except 

in mountainous or abruptly elevated countries; 

and supposing them to have been raised up by 

some deeply seated vo1canic agency, they may 

have materially contributed to the elevation of the 

solid strata.. In fact, they seem to be erupted 

rocks, thrown up with prodigious force, and ele

vating, cutting through, or overlying, whatever 

stood in their way."* 

"Well then, mamma, when you have occasion to 

speak of unstratified rocks, I will consider them as 

belonging to this aspiring, turbulent family; but can

not we have any simple arrangement of the strata?" 

""'\Vithout entering into the nice distinctions 

and subdivisions of geologists, concerning which 

they have not yet agreed among themselves, we 

may consider them as forming three classes :

prirnary, secondary, and tertiary. Above these is 

another class of deposits called alluv-ial, because 

the substances of which it consists are supposed 

to have been carried along· hy the action of :water, 

and deposited upon something else. The term ha. 

* Maccnlloch, ii, 119; and Ure, 4J 9-424. 
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also been applied to ub tances tran ported by 
other causes from their original situation, as and 
which is driven by the wind. The marle of lake , 
and marle deposited on dry calcareous surface , is 
also included in this class. The coral-island and 
the marble deposited by calcareous waters may be 
added, also peat and submerged forests. Among 
these formations are found the remains of land
quadrupeds; hence there is every reason to con
clude that these animals only begun to exist, or at 
least that their remains were not deposited till after 
the last retreat of the sea but one, and luring that 
state of the world which preceded the last irrup
tion."* 

"That inundation must have been the same we 
call the Deluge. I think the alluvial strata must 
be the most interesting of all." 

"Perhaps so : but we must not enter upon the 
examination of those deposits at present. There 
is, however, one more class I should notice, which 
will conclude our present arrangement: the Vol
canic class comprises lava, pumice, tufa, and the 
drossy matter called scoria, which are ejected from 
volcanoes." 

"vVell, that arrangement appears simple and 

* Macculloch, ii. 78-80. Cuvier, 109. 
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intelligible-primary, secondary, tertiary, alluvial, 

and volcanic; the three first distinguished by their 

order, the two last by their nature; I like this, 

n1a1nma." 

"It may serve, at least, till you meet with a bet

ter. You understand that it refers only to stra

tified rocks. '\Ve must wait for clearer informa

tion before we attempt distinctions between the 

unstratified-the overlying family. 

"The strata which I have already described, the 

gneiss, the mica and clay-slates, and the oldest 

limestone, you may consider as belonging to the 

primary class. It also contains some other rocks 

which we need not notice at present." 

" I suppose," said Harry, " you will now give 

me some account of the secondary strata, begin

ning· with those which lie nearest to the primary." · 

" I should like to do so," replied his mother. 

" The lowest, or first of these deposits, is called 

the old red sand-stone: the last is the chalk. Be

tween them is such a long uccession of strata, that 

I think they will be more conveniently described 

and remembered, if we divide them into groups or 

series, which I atnre seems to have distinguished 
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from each other hy the interposition of different 
formations of sand. It is a long journey through 
the secondary strata; and these . and- tones will 
divide it for us into easy stages, where we may re
lieve our attention and look back upon our pro
gress. 

'' Before we set out, I will endeavour to describe 
these boundary sand~stones, and to show you in 
what respects they differ from each other. 

" vVith regard to the first, the old red sand
stone, I must tell you that it is not invariably 
characterised by the dark red colour which gave 
occasion to its name. The tint seems to be general, 
but not universal: the rock is sometimes gTey, or 
white; and this variation occurs even in the same 
bed.* It contains no important minerals, nor are 
fossils usually seen in it; but the rock is so exten
sively distributed that, in a popular way of speak
ing, it may be called universal. Besides occupying 
extensive spaces, it also forms masses of surprising 
thickness, and occasionally produces high moun
tains. Foula, in Shetland, attains the height of 
ourteen or fifteen hundred feet-Kea Cloch, in 

Ross-shire, nearly four thousand. The mountains 
composed of this rock are seldom of a rugged out-

* Ure, p. 174,-Macculloch, ii. p. 213. 
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line, except in the sea-cliffs, or where worn by the 

action of torrents. It is in these the structure of 

the rock is visible; for it is so subject to decompo

sition, that the sloping sides of the mountains are 

soon covered with rubbish, and then with vegeta

tion; while the cliffs and ravines display the cha

racter of the rock. 

" The position of the strata in old red sand

stone presents every imaginable variety. In Ork

ney, Caithness, and some parts of middle and 

southern Scotland, they are nearly horizontal : in 

other places they appear in every angle between 

horizontal and vertical. 1n Arran and other dis

tricts the beds are bent into convex forms, pre

senting simple curves, or extensive undulations. 

Sometimes the strata conform to the position of 

the primary rocks upon which they rest, and some

times they assume quite a different parallel. In 

Shetland and other places there are examples of 

that formation which I mentioned as one of the 

natural distinctions, marking the appearance of a 

new order of rocks; the cavities between the ragged, 

irregular surfaces of the primary rocks being filled 

with conglomerate, resembling· heaps of rubbish 

thrown in by accident. As these heaps ascend 

upwards they g·rndually assume a stratified ap-
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pearance, till at length a regular series of strata i 
produced."* 

"That reminds me of what I havB seen when 
you were packing a trunk, with hard, irregular 
things at the bottom: these answered to the pri
mary strata. You filled up the spaces with stock
ings and pocket-handkerchjefs, which were your 
conglomerates; and then you were ready for a new 
stratum. You laugh at my poor comparison, 
mamma; but though homely, is it not just?" 

" I cannot deny that, in both cases, the conglo
merates are the means of facilitating a new arrange
ment; but those of Nature, unlike my stockings 
and handkerchiefs, are of a harder texture than the 
sand-stone deposited upon them, and often remain 
after the incumbent strata have mouldered away. 
The conglomerated masses then appear standing 
up by themselves, exhibiting perpendicular cliffs, 
or rising into fantastic shapes like pinnacles and 
towers. A striking example of this occurs in 
Montserrat, a mountain of Spain, consisting of an 
assemblage of these spiry summits, rising· above 
each other to the height of more than three thou
sand feet above the level of the sea." t 

"I am glad you thought of Montserrat as an ex-

* Macculloch, ii, p. 214, 215. t lb. and Edin. Gaz. 
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ample, because I have heard of its grottoes and 

hermits. ow I shall have other ideas connected 

with it; and T find this is always a source of 

pleasure." 

" Let us now compare the old red sand-stone, 

which I have ju t described, with another very im

portant deposit, often called new reel sand-stone ; 

but as it is also well known by the name of red 

marle, and that appellation is more readily distin

guished from the rock we have been considering, I 

think it will be best to adopt it. 

" The red marle, in several points, may be de

~cribed as re 'embling the old red sand--stone. 

Though the prevailing colour is reel, it i some

times brown, yellowish, grey, greenish, and white. 

It is al o frequently striped and spotted with dif

ferent colour : hence it is ometimes called ' varie

gated.' Like the former rock, it is very widely dis

tributed; indeed more g·enernlly, or at lea. t it has 

been traced throughout a. greater extent than any 

other of the secondary strata. But that which 

distinguishes it from the old reel sand- tone, and 

every other formation, i , that it appear to be the 

peculiar repo itory of salt.* 

" In England, the red marle stretche ·, with little 

~ )lacculloch, ii. p. 228. 
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interruption, from the northern bank of the river 

Tees in Durham, to the southern coast of Devon

shire. Sometimes, as its name implies, it appear 

as a reddish marle, or clay-sometimes as a .·and

stone: then strata of clay are intermingled with 

others of sand-stone; and again are found beds of 

conglomerate, formed of masses of different rock · 

cemented by marle or sand. "\Vben it appears as 

a sand-stone it is sometimes calcareous-sometimes 

slaty. It contains masses of gypsu,m, a mineral 

assuming almost as many varieties of appearance 

as the red marle itself. One of these is known to 

you under the name of alabaster: another, after 

being subjected to a certain degTee of heat, is con

verted into the fine powder called plaster of Paris, +(

so useful for taking casts and impressions, fur

nishing our cabinets, and ornamenting the cor

nices of our apartments. 

" An extensive deposit of rock-salt has been 

found in the great plain of red marle, near North

wich in Cheshire. It consists of two beds or masses 

of salt, together about sixty feet in thickness, a mile 

and a half long·, and thirteen hundred yards broad. 

There are other deposits of salt in the vallies wa

tered by the Dee, the Weaver, and the Mersey; but 

* Conybeare, p. 278,-Phillips, p. 140-151. 
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none equal to the prodigious masses I have men

tioned.* If I were to go into Cheshire, I should 

feel a great desire to see the excavations which 

have been formed in them by taking away the salt. 

One of the largest is described as of a circular 

form, one hundred and eight yards in diameter, 

and the roof supported by twenty-five immense 

pillars of rock-salt. Now, when we consider that a 

great deal of this is as pure and clear as crystal,t 

I can fancy it must be a finer spectacle than the 

empress of Russia's famous palace of ice. 

" The sand-stone of the red marle formation is 

connected with some of the traditionary legends of 

our country. Near Addingham in Cumberland 

there are the remains of a Druidical temple, con

sisting of a number of enormous stones, some of 

them eighteen feet high and fourteen feet in cir

cumference. They are of red sand-stone, and 

known in that district by the appellation of Long 

J1feg and her Daughters. 

"This stone is generally too soft for architectural 

purposes, which probably was its chief recommen

dation to the artificers of a barbarous period, un

provided with tools fit for hewing and squaring·, 

and ignorant of the arts of building. Nottingham 

* Conybeare, p. 285, t Edin. Gaz. See Cheshini. 
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was anciently called Snodingahem, the home of 

caverns. The artificial caves in its sand- tone rock 

must therefore be of great antiquity, and were pro

bably the dwellings of the rude natives at a period 

unrecorded in history.* It was throu ·h one of 

these caverns, named from the circumstanc..:e, 1orti

mer's Hole, that the friends of Eel ward the Third 

made their way into ottingham castle, in order 

to sieze the unworthy favourite of Queen I a

bella.t 

" I spoke of alabaster as being found in the red 

marle, and said that you were acquainted with it; 

but I believe you have seen only the finest sorts, 

after it has been wrought into vases and other or

naments. There are, however, coarser kinds, which 

are used as moulds by the potters of Staffordshire. 

It is also burned, and beaten to powder by thresh

ing it with flails; after which it is sifted, and used 

as cement for flooring, stucco-work, and similar 

purposes. Alabaster is found so plentifully near 

,vhitehaven in Cumberland, that the subterraneous 

workings for it extend thirty yards in a direct line. 

The main passage is crossed by other shorter ones, 

all of them low and narrow, but just large enough 

to admit one man to enter. 
* Conybeare, 280. t Life of Col. Hutchinson, i . p. 234. 
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"The red marle rests in England upon magne-
ian-limestone, of which I will speak afterwards; 

and their united beds assume a nearly horizontal 
po ition, differing widely from the abrupt and ir
regular strata lying beneath them. The red marle 
is, in fact, a va t plain, overspreading parts of 
Cumberland, Yorkshire, Lancashire, and most of 
the midland counties. Here and there the level 
is broken or interrupted by the various trata lying 
beneath the marle, rising up and tovvering· into 
groups or chains of mountains, composed of clay
slate, old red sand-stone, mountain-limestone, and 
other rocks. These elevations may be compared 
to i lands, and the horizontal plain of marle ex
tending round them to a sea."-l<· 

"I had no idea that the midland counties were 
a great flat of sand-stone. I am glad we do not 
live there." 

"The surface is not such an uninterrupted lev 1 
a you seem to think, Harry; though, generally 
speaking, the road between London and Liverpool, 
which lies over this central plain, is not intere t
ing; but the deficiency of picturesque beauty i · 
compensated by the fertility of the soil. Reel marl 
js favourable to the growth of corn, bean , and pea. , 

* Con )'beare, p. 283. 
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and remarked for the excellence of the cycler-appl 

it produces. 

" On approaching the ·bore. of the Bri tol 

channel, this formation appear ' only in mall lip. 

or patches, but expands again in the southern part 

of Somersetshire, extending throuo·h the eastern 

part of Devonshire to the coast near Torbay, wher:, 

it terminates. -l<· 

" I have been more particular in describing thi. · 

red marle, or sand-stone, on account of its great 

extent and fertility ; and because, from its bein , 

at least in Ergland, destitute of fossil , and in 

some parts of its range of prodigious thickness, it 

seems interposed like a vast barrier between two 

distinct periods in the history of the earth. It has 

been said that some fossil remains of plants and 

animal. have been found in this deposit on the 

continent, hut other writers speak of it as entirely 

free from them; and it has been snpposed that 

those reported to have been discovered, may haY 

belonged to the contiguous strata, from which th 

marle was not accurately distinguishecl.t The grand 

distinction between the marle and all other sand-

tone, seems to be the presence of rock-salt. Gyp

um also, if not so absolutely limited to this rock, 

* Conybcare, p. 2!)0. t :\facculloch, ib. p. 228. 
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occurs so frequently as to become one of its charac

teristics. -r.- The wide I if not universal, distribution 

of reel marle, bespeaks some state of the earth's sur

face as generally prevailing at the time of its depo

sition. 

"We have traced this formation from the coast 

of Durham to that of Devonshire: on the opposite 

shore of the English channel it again appears, 

skirting the rocks of Brittany. It forms a zone on 

either side of the Alps. Beyond the Pyrenees it is 

associated with rock-salt and gypsum. I might go 

on through Germany, tracing the same formation, 

the same association with rock-salt occurring at 

intervals, till we reach the famous salt-mines of 

Cracow, and find the sand-stone skirting the Car

pathian l\1ountains. Further still, we might trace 

it along the Volga, find it investing the Oural 

Mountains, stretching southward to the Caspian, 

and spreading extensively in the adjoining regions 

of Asia. Rock-salt is used instead of stone for 

building at Ormuz; and in that neighbourhood, 

on the hores of the Persian Gulf, the cliffs (which 

are presumed to be of this formation, from the 

gypsum and salt they contain, and from their con

nexion with the neighbouring salt and sandy de-

* Macculloch, ii , p. 228. 
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serts) present a most singular appearance. The 

marle formation does not there exhil it it reel 

tinge: the whole mass of the cliffs i of a pure 

white, and rises perpendicularly to the height of 

four thousand feet. The different beds or strata. of 

which these cliffs are composed, appear diYided into 

columns grouped in castellated and other architec

tural forms. The general effect, as you may sup

pose, is strikingly picturesque and magnificent."* 

"Indeed it must," said Harry: " omething 

like, but far grander, than Captain Parry's repre

sentations of the Polar icebergs. The height of 

four thousand feet in sea-cliffs would appear pro

digious ! You know it must be far more striking 

than if their height was calculated from table

land." 

" There seems no reason to doubt that all the 

sandy deserts in the worl<l belong to this stratum; 

hence the salt-pools and brackish water so often 

mentioned by travellers. The salt-deserts of Per

sia, four hundred miles in length, where the sand 

assumes a red brick colour; much of the sand

stone of southern Africa, and in all probability its 

vast deserts, belong to the same formation. In 

North America it is very abundant in the wid 

* , Iacculloch, ii, p. 230. 
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pla.ins of the ifississipi, between the Alleghany 

i\Iountains and the great range of Stoney Moun

tains on the oppo ite side of the continent. It ex

tend into l\1exico and Louisiana. Humboldt men

tions a similar combination of clay, sand, gypsum, 

and rock-salt, as occurring in the i lands of the 

Orinoco.* It has also been observed in ew Hol

land.t 

"I mig·bt easily give you more examples, but 

tho e I have mentioned occurring in countries so 

widely separated, seem to justify the npposition 

that the red marle, or new reel sand- tone, so gene

rally di tributed over the level parts of the earth, 

was deposited in a sea overspreading its surface; 

at the bottom of which it was consolidated, and re

mained like a vast tomb-stone, covering a previous 

creation of animals and vegetables. 

" "\Ve will now pas on to a third formation, 

which is the last and uppermost of the sand

stones, and lies immediately beneath the chalk. 

The lower stratum is called iron-sand; the upper, 

green-sand; and between them, in England, are 

found various strata of clay and limestone divided 

by narrow beds of sand, which, prevailing in the 

wealds of Kent, Surrey, and Su ex, are called 

* Conybeare, p. 314-319, j llfaccullocb, ib, p. 231. 
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weald-clay, or sometime. the ,realden. I belieY 

you know that the term weald has no referenc 
to the strata, but is a word of , axon origin, ·igni
fying a, wood or grore. Thi is till the character 
of that di trict, which, in ancient time , wa · one 
continued forest-the Anderida , ih·a of the Ro
mans. Even now, it is said, that if a field were to 
be so,n1 with furze only, it would, in the cour ·e or 

a few years, be spontaneou ly covered ·with yonn · 
oaks.* From thi exuberant growth of timber, 
the district was called the weald, long· hefor the 
peculiar formation of its strata excited curiosity. 

"The iron-sand, the lowest stratum of this serie. ·, 

is distingui bed by beds of conglomerates, the 

u ual indication of a change in the succession or 
the strata; and above the green-sand lies the chalk, 

the uppermost of the secondary strata."t 

" Then here ·we are ag·ain at the point from 

which we set out-our own field of observation." 

" Yes; and you mu t recollect that the three 
sand formations I have mentioned, are now to be 
considered as boundaries between divisions of the 
econdary strata, or convenient mark of separa

tion, to prevent your being confu. eel by hearing a 
great many names in succession." 

* Edin. Gaz. r l\!acculloch, ii. p. 2.'33.-Ure, p. 273. 
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"Then will you tell me the principal strata con

tained between the old red sand-stone and the red 

made ? That was the first division." 

"Right, Harry; they are few, and easily remem

bered :-the mountain-limestone, the strata con

taining· coal, and the magnesian-limestone." 

" How glad I am you thought of the sand-stone 

boundarie ·: they will help me amazingly! Now 

then, if you please, tell me what is most interesting 

about the mountain-limestone. Is it that to which 

you once alluded, as abounding so plentifully with 

the remain of animals, that a block could scarcely 

be cut through without disclosing some traces of 

them, or of the little cells they once inhabited?" 

"It is : and on that account it ha sometimes 

been called encrinal liniestone; one of the families 

of zoophytes which abound in this rock being 

called encrinites. Another name which has been 

given to it is carboniferous limestone; this is derived 

from the beds of coal with which it is connected: 

it i also called metalliferous 1-imestone, on account 

of its mineral riches, the principal lead-mines of 

England being situated in it, likewi e the ores of 

some other metals and variou mineral substance ·. 

But perhap you will most readily distingui h and 

recollect it by the name of moimtain-li?nestone, 
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which expre ses the obvious character of u ·ually 
forming considerable hills, and is readily a · ·oc i
ated with another prevailing feature of thi · ro~k, 
the frequency of cavern and :fi sure·. Riv r · 
which flow across it are often swallowed up in hol
lows, and pursue their cour e underground, or tra
verse caverns, sometimes emerging again into op n 
day. The hills composed of thi. limestone u ·ually 
exhibit rocky dales and precipices re.-embling old 
walls, presenting the mot picturesque and ro
mantic scenery of which England can boa t. * 

'' I told you that the primary limestones were as
sociated with all the strata of the class to which 
they helong; this also is the ca ·e with the lime
stones of the secondary class. The mountain-lime
stone which I have been describing is the lowest, 
and rests immediately upon the old reel sancl
stone;t then, in particular places, follows the great 
formation of coal, but this does not appear to be 
generally distributed ; and aboYe the coal appears 
another variety of secondary limestone, called mag
nesian, from its containing, in considerable quan
tity, the white earth known by that name. As it 
lies above the coal, we will speak of it afterwards." 

"Then you are now going· to speak of coal, and 

lit Conybeare, 352-354. t l\laccullocb, ii. p. 237. 
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I am to think of it as lying between the mountain 

and the magnesian limestones." 

"That will, I believe, be correct with regard to 

the great coal formation in England; but I have 

already told you there is an instance in Scotland 

of beds containing coal resting immediately upon 

granite. In France, Norway, and Germany, small 

masses of coal in the form of lumps, or veins, have 

been found among the primary strata, and these 

exceptions have been, and continue to be, the oc

casion of dispute among geologists.""· Such doubt

ful questions we will leave for the present, and 

content ourselves with examining subjects wbich 

appear to be better understood. 

"I have said that the coal series is not every 

where distributed among the secondary strata, but 

where it is known to exist, its place, in this coun

try at least, seems to be clearly ascertained. It 

occurs in distinct tracts, often widely separated 

from each other : in different places they vary, not 

only in extent, but in depth, and in the order of 

the rocky strata distributed between the beds of 

coal. These beds, or coal-seams, as they are called, 

also differ in number, thickness, and quality. They 

must therefore be regarded as independent form-

* :.Iacculloch, ii. p. 29G. 
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ations, originally deposited, by the operation of se
parate causes, in different cavities, but known by 
one general name, that of coal-fields."-'!--

" And a very good name for such partial depo
sits/' said Harry; "only that it seems to refer to 
the surface of the earth, instead of the strata lying 
beneath it." 

a I mentioned the rocky strata which are inter
posed between the beds of coal; but as tbe arrange
ment and the number of these beds varies in dif
ferent coal-fields, it will be the best way to describe 
them generally, as consisting of sand-stones, clays, 
which often contain iron, and are then called iron
-stone, and a hard, slaty clay, called shale. The 
.thickness of the whole series of beds is often very 
great; in the Durham and Northumberland coal
field they form a mass rather more than four thou
sand feet in depth. This deposit is said to contain 
thirty-two beds of coal, sixty-two of sandstone, and 

towards the bottom seventeen of limestone; the re
mainder, consisting· of shales and clays, vvitb, in one 
place, the intrusion of a member of the overlying 
family, appearing as a bed of basalt."t 

"Thirty-two, sixty-two, seventeen-more than a

hundred strata, beside all the shales and clays : 

* Macculloch, ii. p. 301, -r lb, 307, 

N 
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but this does not give me an idea of the proportion 

of the coal to the other beds. Do they make up in 

thickness what they want in number?" 

"l have heard that in the J orthumberland coal

field the beds of coal are, on an ayerage, one foot 

and a half thick, and the largest not more than six 

feet.* This is not an exact account : but I have 

seen the measurement of a Staffordshire colliery, in 

which the whole series consisted of twenty-se...-en 

strata; the lowest was coal, not yet ,rorked 

through, and its thickness unknown; the upper

most, the soil of the country, was two feet in thi~k

ness. Between this and the unmeasured bed of 

coal at the bottom, were twenty-five strata, mea

suring· one hundred and sixty-seven feet and a 

half; and among these only three beds of coal, six 

inches, twenty-five feet and a half, and five fee t 

in thickness :-making thirty-one feet of coal, and 

one hundred, thirty-six and a half of sand-stone, 

shale and clay, in the whole deposit."t 

"Then how small a proportion of the ·whole 1 

really useful!" 

"You are quite mi taken there, Harry. The 

coarser sandstone, which is of a very hard g-rain, i 

called millstone grit; and you will find grind-

* 1\facculloch, ib. t Ure, 181. 
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stones mentioned among the principal article ex
ported from Newcastle.* The other sand-stones 
are useful in a variety of ways; affording free tone 
for building, whetstones, and flags for pavement: 
the slaty rocks are sometimes used for roofing 
houses,t Another important product of these in~ 
termediate beds is iron; this is frequently con
tained in the clays in such large proportion, as to 
make it profitable to dig it up and subject it to th e 
action of fire, in order to separate the metal from 
it. To do this effectually, it is necessary for the 
clay iron-stone to be melted, that the small me
tallic particles may be disengaged from the earthy 
matter with which they are mixed;t but it so hap
pens that the hottest furnace is as incapable of 
melting the clay, as the kiln at the chalk-pit is of 
melting the lime." 

" However is the process managed then ! I 
thought you said that it is clone by the action of 
fire." 

"So I did, Harry. It is a fact, and a very cu
rious one, that though both lime and clay, when 
separately subjected to the heat of the furnace, 
cannot be melted, yet when they are mixed toge
ther in certain proportions, they melt very rea.-

* Edin. Gaz. t Ure, p. 180. t Chambers, Art. Smelting. 
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<lily.* It has been remarked as one of the bene

ficent arrangements of Pro'"°idence, that, in the dis

tribution of the rude materials of the earth, iron, 

the mo t useful of all metals, should be found in 

immediate connexion ·with the fuel required for 

melting the ore, and ,Yith the limestone, which 

subjects the earthy part, the infusible clay, to the 

power of :fire.t I think we are not justified in 

concluding that they ,rnre so arranged to ans,rnr 

this particular purpose; for you kno·w that, had 

they been ·widely separated, they might haYe been 

brought together by the industry of man; but when 

he find .· materials so important to his convenience, 

placed ready to his hand, he should not enjoy the 

benefit without a lively ense of gratitude." 

"That i true, mamma; whatever might be the 

reason for the arrangement, the adYantage to man 

i the same. But what a very curiou thing it i 

for two sub ·tance that will not melt . eparately, 

to di::; olve when they are united. I wonder how 

any body came to think of trying the experiment." 

'' Perhaps, like many other useful di ·coveries, it 

wa the result of some uncle ignecl combination. 

The fact being once known, it is frequently applied 

to practice by per on who are too i<morant or 

* Nicholson' Op . • fec!lanic, p. 328, t Conybcnre, 333. 
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careless to deriYe proper advantage from it; for in
stance, iron ore is very commonly found combined 
with clay, but sometime , in tead of c:lay, it i con
tained in calcareous earth. In order to manufac
ture the iron properly, there should, wh n put into 
the furnace, be a certain proportion between the 
limestone and the ore; but for want of attending 
to this, I have heard that the iron-master ome
times add limestone to ore which already abounds 
with calcareous ingredients, when, to effect their 
purpose, they ought to make use of clay to give 
the mass its just proportion."-¥.· 

cc Why then, when some clever person has made a 
gTand discovery, it still requires.a great deal of know
ledge in others before it can be generally useful." 

cc That is true to a great extent. Much good is 
done by such discoveries, but the ignorant and 
careless will be apt to blunder in applying them 
to practice. Recollect this, Harry, and always 
bring· your understanding to bear upon whatever 
you take in hand. What you do, let it be done 
upon principle, and consider whether it is the best 
way of effecting your purpose. I believe this habit 
of applying the faculties to the common affairs of 
life is the foundation of that superiority we ob-

• Nicholson, ib. p. 328. 
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erve in some persons who excel in almost every 

thing they undertake, because they set about it ju

diciou ly. Such persons are happier than others, 

from the con tant activity of their minds, for it is 

certain that employments, in themselves irksome or 

laborious, may be converted into sources of plea-

ure, when the thoug·hts are occupied by the means 

of pursuing them to most advantage." 

"I will recollect this the next time I have any 

thing unpleasant to do." 

" Do so, Harry: as a hoy or as a man you would 

find your account in it; and so would the iron

masters, whose inattention led us into this dis

cussion. 

"l have told you what is meant by coal-fields, and 

seams of coal: the combined, alternating strata of 

sand-stone, shale and coal, have also the general 

name of coal-measitres. 

'' Shale is frequently found lying immediately 

upon the seams of coal, so that when the coal is 

dug out, the shale becomes the roof of a low, dark 

cave or gallery, which I understand is the appear

ance presented by a coal-mine. You may suppose 

a deep shaft or pit, something like a well, which 

forms the entrance, and passes downwards through 

the series of strata. Those of coal being dug out, 
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form low galleries one above another, con1:11u

nicating with the shaft, which in the fir.t place 

was the means of access to the coal, and after

wards the channel through which it was rai ·eel t 

the surface." 

« I believe I understand all this very well. I 

can imagine a coal-mine. But I should like to a k 

papa about those little particulars which nobody 

can describe who has not actually seen the real 

thing. I am glad you mentioned the shale forming 

the roof of those coal-galleries; it seems such a 

likely situation for it to receive the impression of 

fern, or any other plant that happened to be up

permost, when the mass of vegetables was buried; 

and yet there is one part of the business quite un

intelligible." 

"What is that, Harry ?" 

"l can imagine the mosses and ferns of the an

cient earth, buried in the way you once described, 

undergoing the bituminous fermentation, and, after 

a long lapse of ages, changed into coal; but how 

could they be brought into layers one above ano

ther-thirty-two beds of coal! This is incompre

hensible." 

"I think not, if you go back to the first bed of 

moss growing on the sandy rock, and overwhelmed 
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by an irruption of water, which deposited a layer 

of clay or sand, or perhaps successive layers of 

each, upon the buried vegetables." 

"I can, and do imagine that. It is not the dif

ficulty: it is the doubling, the folding over, the 

placing bed upon bed, that puzzles me." 

"You double, and fold, and fall into perplexity, 

because you are in a hurry-which Nature is not. 

She takes tim,e for her operations. Suppose now 

that our inundation at length retires, and leaves a 

plain of clay or sand, will that plain be al ways 

barren?" 

" Certainly not/' replied Harry. 

"And when it is covered with vegetation, may it 

not again be overflowed ? And might not the same 

process be repeated ten, twenty, thirty-two times? 

It is only to suppose a deep valley overflowed and 

converted into a lake, drained, and again over

flowed. We have no means of ascertaining the 

exact manner in which these revolutions were ac

complished; but there is no difficulty in supposing 

a thing which is not in its nature improbable, and 

agrees with the actual appearance of the coal-fields, 

so far as to afford a satisfactory explanation of their 

orig·in." t 
* Macculloch , ib. p. 312.- Ure, p. 11:15, 
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"If this was the case, mamma, I see that tb 
often-repeated inundation and depo ition would 
g·radually add to the weight, and pre s harder and 
harder. That would be a very important help in 
the change of a fermenting mass of vegetable into 
a close, hard, stony substance like coal; and if it i. 
true, the formation of coal-fields would, after all, b 
a very simple operation." 

"No doubt it was, Harry; whether the theory I 
have just attempted to explain in a familiar way 
be correct or not. "\Vhat we call the laws of nature 
appear to be principles, or causes of action, very 
simple in themselves, but capable of exten ive ap
plication. Do you not remember, 

r That very law which moulds a tear, 
And bids it trickle from its source, 

That law• preserves the earth a sphere, 
nd guides the planets in their course.' 

« Some philosophers suppose, that during the 
tate of the earth in which coal was Lleposited, 

there was a gradual, thoug·h probably unequal, 
subsidence of th land; and that the coaly depo
sits took place in estuaries, or friths, as " ·ell as in 

lake -t 
* Jt-adtation. t 1laccullocb, ii. p. 313.-Conybca.rc, p. 3-H-347. 
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'' Thi opinion seems to be strengthened hy the 

ou e1Tation of several circumstances relating to the 

ubmerged forest of 1\Iount's Bay, which I once 

described to you. The arrangement of the strata 

in that part of the bay is said to resemble, in seve

rn1 particulars, those of the coal formation. It is 

eYident that this buried forest has not been trans

ported from a di tance by the action of water, but 

still remain in contact with the sandy soil on 

which it grew. It is covered by another similar 

deposit of sand, which, in its turn, bas also given 

. upport to the plants and trees now growing upon 

it; and these may, by some future revolution, be 

oyenvhelmed, and converted into a second vegetable 

~tratum, like that now open to the examination of 

the curious. 

" The buried trees are gradually lo ing their 

original forms; and though 1 ark, twigs, leaves, 

and nuts, may till be found in such pre ervation 

as to show that, in the ancient woods, the hazel had 

Town abundantly; yet, on sinking deeper, the 

,·egetable mass assumes a consi tence like that of 

potter' cla.y, and wben di turbed emits a sul

phureous, fetid smell, showing that a fermentation 

ha commenced, which may end in the conver ion 

of the whole ma s into coal. hould this chan e 
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take place, and the interposed layers of sand b 

hardened into rock-a process which is often e n 

in operation-the whole formation would then be
come a coal-field, corresponding in arrangement 

with those in which the proce s has been completed. 

It is evident that the sea has made a gTeat inroad in 

Mount's Bay. It is also believed by some that there 

has been a subsidence of the land on these shore:;, 

and that the ground on which St. Michael's Wood 

formerly grew, has sunk more than twelve feet."* 

" Then," said Harry, "if it should ever be con

verted into a coal-field, it would be an example of 

that deposit taking place in a situation where it 

would be very likely for sea-shells to be embedded 

in the strata, and afterwards discovered, as the re

mains of plants are found in our coal-measures. I 

like this history of St. Michael's Wood : it seems to 

make the vegetable origin of coal more probable." 

"l\1ost accounts of subterranean forests agree jn 

many particulars with that of Mount's Bay. In 

that laid bare at Felpham, by the great storm of' 

1799, the mass of reeds and oak-leaves was pene

trated throughout with a bituminous stain: the 

wood of the trees was also very black, and when 

* Dr. Boase, on the Sand-Banks of Mount's Ilay. Trans. R. G, S. of Cornwall. 
vol. ill, p. 166, &c. 
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burned, emitted a strong· sulphureous smell.-l<· Such 

woods have also been discovered at the bottom of 

lakes, and beneath marshes and moors. Th us com

paring, in position, with our coal-measui·es, which 

are generally situated at the feet of mountains, or 

in basin, or troug·h-shaped hollows, elevated hut 

little above the level of the sea,t 

"Before we leave the coal-measures, I must point 

out to you some peculiarities in the position of the 

strata composing them. Like other deposits from 

·water, we must suppose that they were at first 

horizontal, or nearly so; but they are found to be 

bent, broken, and dislocated, in a very remarkable 

manner. The little sketch I gave you of the order of 

the strata in the Mendip Hills,t will, I think;make 

you understand how this may be explained. 

"The strata marked a represent old red sand

tone-tho e marked b, mountain-limestone-those 

a,t c are coal-measures. All of them, you see, are 

highly inclined; and as the coal-strata follow th _ 

a.me parallel, we must conclude they were thrown 

into the slanting posture by some disturbance that 

took place after the coal was deposited. If thi. · 

disturbance were a force upheaving from below, it 

\lantell, Geol. uss. p. 289. t Boase, ibid. 

:j: ce diagram, p. 242. 



POS[TIO;-; OF COAL- TRA'T' \. 2i7 

seems to have pressed with unequal povver again. t 
the coal-measures, their strata being· frec1uemly 
curved, so as to assume the form of a ha ·in. ~-

" Another proof of violence and derangement 
appears in the occurrence of cleft<:; or fi . ·. ures di
viding the whole, or part of the mass of strata into 
distinct portions-as a man who is trussing hay 
cuts down into the stack. · Now it often happen: 
that these separated portions _ have slipped down, 
or been heaved up, so that the edges of the divided 
strata no longer correspond ; and the fissure is 
closed up with fragments of sand-stone. You per
ceive then, that the collier who is working along 
one of these separated strata, when he arrives at 
the fissure, finds himself at fault, like a hound 
who bas lost scent of his game; and hence these 
dislocations of the strata are called faults.t The 
diagram does not represent them, but I hope you 
understand what I mean." 

" Perfectly, mamma, with the help of the hay
trusser. I have seen one at work, and I know that 
after he has citt down, if the separated portions were 
raised or lowered, there would be such faults as you 
describe. But how does the collier manage when 
he has lost scent P" 

'* Sec the coloured section. t Ure, p. l .'i8, 
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"I suppose that, like the bound, he finds it again 

after a little trouble. 

"But now, Harry, I wish you to look at those 

horizontal trata in your diagTam. We are arrived 

at that period in the history of the earth, which 

the change of parallel there exhibited is intended 

to represent." 

"Indeed, mamma ! And how is it supposed that 

a change so great as this could have been effected? 

If I am to judge of it from the diagram, it must have 

been sudden." 

" I do not -1 see any reason for that conclusion. 

Though the change was great, and the difference 

in the position of the strata very striking, after they 

were formed and hardened, yet the magnesian lime~ 

stone, and the red marle which lies above it, were 

probably deposited during that very long, but un

known period succeeding the depression of the strata 

containing coal, in which the earth seems to have 

been generally, if not universally, covered by the sea. 

" The ocean which covered the coal- trata, and 

those that sunk with them, became, apparently, the 

repository of the materials for the next series of 

depositions; beginning, as is supposed, with the 

magnesian limestone,* which is also eallecl con-

* Iaccullocb, i. p. 4U3, 
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glornerate, from its abounding with tho e concre
tions we have already noticed, as being the usual 
accompaniment of a change of formation; and 
which you compared to the small articles so useful 
in restoring an even surface, when one is packing a 
trunk. 

" The conglomerates of the magnesian lime
stone often exhibit fragments of the mountain
limestone, compounded sometimes of large peb
bles of that rock, and sometimes of grains so small 
as to be scarcely distinguishable. Then again, 
these concretions appear in masses as large as a 
cannon-ball, or gTouped together like chain-~hot, 
or clustered like a bunch of grapes. They are dis
persed through a sandy stratum of similar mate
rials. -1<· I think you will allow that the name 
conglomerate is well bestowed on such a rock as
this. Why it is also called magnesian limestone 
I have already explained. 

" Like the mountain-limestone, this rock pre
sents us with hills and caverns,t The principal 
range of the former extends from Sunderland, on 
the coast of Durham, to Nottingham. They are 
covered in many places by poor herbage, which is 
attributed to the magnesia contained in the rock 

* Conybeare, p 301, &c. t Macculloch, ii. p. 2::S9. 
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being- unfavourable to vegetation of that kind. 

Some plants thrive luxuriantly in the hallow soil 

which co,ers it, especially sweet-scented "Violets, 

and yellow roses, with single and double flowers. 

It is said tbai animals are not fond of the g·rass 

which grows on magnesian limestone: it is, there

fore, a good thing for the farmer that his land, 

when improved by lime, will produce corn. 

"One of the coal-fields in the neighbourhood of 

ewcastle exhibits a striking instance of those rent 

or dislocations of the coal-strata which I have men

tioned. vYhen such rent or fault are inconsi

clerable, they are called troubles, or slips-when 

large, dykes. The displacement they occasion in 

the coal-strata is sometimes prodigiou , the ame 

bed of coal being found on the oppo ·ite ides of 

the 6. ure at very different le,els. The fissures do 

not remain empty, but are filled with sand- tone 

and various other substances. 

" The most celebrated of these fi sures is called 

the inety-Fathom Dyke, because the beet- on the 

northern 'ide are ninety fathoms lower than tho e 

on the southern ide. It seems to have been occa

sioned by the irruption of a vein of ba alt, which 

1 seen in the fi sure, lying in detached masse ·, 

coated with yellow ochre. The trata of conJ have 
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been displaced by the injected basalt, which occa

sions faults on both sides of the dyke; but the 

magnesian limestone lies evenly, close upon the top 

of the dyke and the displaced coal-beds, without 

being penetrated by the basalt, or disturbed by the 

derangement of the coal. Hern.;e it is concluded 

that the limestone was not deposited till after 

the formation of the dyke,* whieh being itself a 

vein, must be of later elate than the coal-measure 

it has penetrated.'' 

M,tgnesian Limes to11 e, 

D_yke 
Copied from Conybeare. 

"The diagram expresses this irruption of the 

basalt very well," said Harry. "Do you suppose 

it was melted by subterraneous heat, and thrown 

up like a granite vein ?" 

" I should think so,', replied his mother. " The 

coal in the vicinity of some of these fissures ex

hibits traces of the effects of heat, having first be

com,e sooty, and at length assumed the appearance 

* Conybeare, p. 305-309. Ure, p. lGI. 
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of coke, which is a kind of cinder, produced by 

burning common coal, with only a partial admis

sion of air. This appearance in the coal-strata is 

said to be unknown, except in the vicinity of basaltic 

dykes, and perhaps affords as strong evidence as 

we can obtain, that the irruption of basalt has been 

the effect of subterraneous heat.* 

" Above the magnesian limestone is found the 

great deposit of red marle, which I have already 

described. We have therefore completed the first 

stage of our journey through the secondary 

strata." 

* Conybeare, p. 376, 

.. 
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CHAPTER VIII. 

Here the bh,ie lias )'ields a monstrous hrood, 
The ancient tyrants of the wat'ry plain; 

Swift borne on oar)' feet in quest of food, 
They scann'd with eagle-eye the far-surrounding main. 

Of feebler structure some, in ambush laid, 
Stretch'd the long serpent neck with pliant sway ; 

And, as the finny tribes around them play'd, 
They silly seiz'd the unsuspecting prey. 

OLD l'RAG:UENT, 

" THE interval between the red marle and the 
iron-sand," said Mrs. Beaufoy, "is occupied by a 
series of strata called oolites. The name is derived 
from two Greek words: o-on, an egg; and litlws, a 
stone. It was assigned to the rocks in question, 
from a fancied resemblance between the little round 
masses of which many of them are composed, and 
the roe of a :fish: indeed, formerly it was supposed 
really to consist of the roe of fishes, in a petri
fied state; and hence it has been called roe-stone. 
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It is found in three strata, with sandy and clayey 

beds interposed between them; and the whole se

ries is divided into three groups, caU ed the lower, 

middle, and upper oolites. 

"Each of these groups rests upon a thick bed of 

calcareous clay, which is therefore the lowest mem

ber of each group. Over the clay is a bed of calca

reous sand, and over the sand many beds of roe

stone. This succession is repeated three times, and 

the whole combined formation is called 'the oolitic 

series.'* In England it forms a band, extending 

from the coast of Yorkshire, between \Vhitby and 

the river Tees, to the shore of Dorsetshire, between 

Bridport and Lyme. 

" The lowest stratum of this series is a rock 

called lias. It rests upon the red marle, and skirts 

along· the eastern side of the great central plain, 

throughout its whole extent. \ 1il e will now speak 

more particularly of this rock, and of some of the 

fossils it contains. 

"Lias is a species of limestone, composed of cal

careous and clayey deposits, forming a thick bed, 

"'hich is, as I just told you, the base of the whole 

oolitic series. The colour of lias varies in different 

beds, from a light slate-blue to white. The blue 

* Phillips, p. 131.-Conybeare, p. lG5, &c. 
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lias contains a good deal of iron, and when made 
into lime forms a strong cement that will harden 
under water; for this reason it was used in buildin r 
the Eddystone Ljghthouse. The white lias take · a 
high polish, and is the stone used by arti t. in mak
ing those impressions called lithographic, which 
have so much the appearance of chalk-drawing:. 
Another kind of stone is used for this purpose on 
tbe continent, and sometimes jmported into Eng
land, which is of more recent formation than our 
lias. 

" The beds of lias are peculiarly interesting to 
those who are studying the Medals of Creation, on 
account of the variety of fossils they contain. The 
vegetables are gigantic reeds, leaves and impres
sions like those of the palm, and trunks and 
branches of fossil-trees, the bark and softer parts 
of which are sometimes changed into a bituminous 
substance called jet. It is like cannel-coal in ap
pearance, but of a deeper and more beautiful 
black."* 

" I know the appearance of jet. Ladies often 
wear ornaments of it when they are in mourning." 

"It is only the finest and hardest kind of jet that 
is made into trinkets. In France, Germany, and 

* Conybeare, p. 261-272,-Phillips, p. 142 and 321.-Ure, p. 201. 
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Spain, when it is not sufficiently fine for orna

mental purposes, they avail themselves of its bi

tuminous properties, and use it as fuel.* 

"Though I cannot pretend to enumerate half the 

animal fossils that have been found in lias, I must 

give you some account of the rnonsters ·which have 

already excited your curiosity. 

"In the year 1814, Sir Everard Home published 

an account of some bones which had been found 

on the coast of Dorsetshire, between Lyme and 

Charmouth; they were taken out of a rock, thirty 

or forty feet above the level of the sea. Sir EYe

rard was quite at a loss respecting the species of 

animal to which these bones had belonged, as the 

skeleton was far from being complete. He thought 

the shoulder-bone resembled that of a crocodile, 

but some parts of the head and the bacl -bone were 

more like the corresponding parts of fishes. "\Vhat 

was the strange creature to be called ? The deci

sion was suspended for some time, and at length a 

gentleman connected with the Briti h Museum, 

who, I suppo e, had much veneration for 'words 

of learned length and thundering sound,' invented 

the name Icthyosaurus, which means fish-lizard.t 

"Two years afterwards, in 1816, Sir Everard , 

* ,Phillips, 322. t Ure, p. 228. 
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who had been supplied with ome more fragments 
of bone from the cliffs of Lyme, wa enabled to 
determine the manner in which the ribs, the 
shoulder-blade, and the whole of the fore-paddle 
had been united in the original skeleton. Thi 
fore-paddle had some resemblance to the fin of a 
shark-and now, he thoug·ht to himself, the crea
ture must be a fish. Another two years passed 
away, and more bones were collected by other 
persons. Professor Buckland, who assisted Sir 
Everard in his observations and comparisons, 
showed him that the breast-bone, the collar-bones, 
and some others, resembled those of the lizard. 
Sir EveTard then gave up the idea of the animal 
having been a fish. 

"In the following year, l 819, an entire skeleton 
was discovered by Colonel Birch and another gen
tleman of Lyme. Sir Everard was now convinced 
that his fish-lizard had four feet, if feet they might 
be called, which more resembled fins, or paddles. 
This was a great satisfaction, but unfortunately a 
new difficulty presented: in the head which he 
first examined, our naturalist had found the nos
trils situated, not near the muzzle, but imme
diately below the socket of the eye, as they are 
seen in whales and other fish of the same order, 
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and this was one reason for concluding that his 

fossil-animal claimed kindred with :fishes; but 

now, happening to meet with another head in 

which the nostrils were filled itp, he was led astray, 

and thought what he had before supposed to be 

nostrils, must have been holes occasioned by some 

accident. He soon afterwards thought of a new 

name for his animal, and proposed to call it pro

teosaitrits." 

" A prof eU,S he will make of it before he has 

done!" said Harry, laughing: « pray what was it 

like next?" 

"I have ahnost come to the end of Sir Everard's 

discoveries. In the year 1820, Colonel Birch sup

plied him with further materials, from which he 

ascertained more precisely the composition of the 

back-bone, and the singular structure of the fins. 

Then, after six years of careful examination, he en

joyed the honour of being the first who gave an 

account to the world of this extraordinary creature. 

But the history of the fish-lizard was not to encl 

here; two other naturalists, Conybeare and La

beche, took it under their protection. They en

tered into minuter detail, described its lower jaw 

and its muzzle, the peculiar character of its teeth, 

and established the truth of Sir Everard's fir . t 
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opinion respecting the po ·ition of it no tril · ; they 

also marked the resemblances and difference. of 

tructure between its head and the head of li

zards. 

At length, Cuvier himself, being in po ·e ·ion of 

a11 these discoveries, and aided by \'ariou draw

ings and fragments sent to him for the purp ·e, 

·upplied some remaining deficiencies in the de

scription previously given, and confirmed the rela

tionship of the animal to the tribe of lizarcl s.-x• 

The progressive discovery of the structure of th 

icthyosaurus appears to have occupied about the 

same number of years as the siege of Troy. You 

see, Harry, that if ever you would be a natural phi

losopher, you must not be discouraged by repeatc<l 

mistakes and failures, but arm yourself with pa

tience, and return to the search again. The history 

of the fi sh-lizard offers great encouragement to 

perseverance; the joint inquiries of the naturali. tR 

I have mentioned were at length . o succe ·sful, 

that if the colour of the animal and the form of its 

scales could be ascertained, we might have a 

faithful portrait of a creature which perhaps the 

eye of man has never seen alive, and which pro-

* Ure, p. 229-231 and 242. 

0 
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bably ha not existed upon the earth for many 

thousand years! Since that is unattainable, I 

am g·lad I have it in my power to give you a 

little drawing of the entire skeleton, from 

which you may form a very tolerable idea of the 

animal." 

Great was Harry's delight when his mother took 

the dravving out of her portfolio and put it into his 

hand. 

"You must not," said she, "consider this as an 

exact representation of any skeleton that has ac

tually been found. In all of them, I belie...-e, some 

of the bones were crushed, or displaced, while in 

thi , little sketch they appear to be restored to their 

original situation. You must allow for this." 

"I understand you, mamma," replied he : " and 

now I have a distinct notion of the creature. I could 

almost take it for a crocodile, if it had feet instead 

of those strange paddles. But I do not understand 

the eye: as it is only a skeleton, I think the e) e 

should have been represented merely as a hollow 

space." 

"That is not intended for the eye, ·which, as you 

observe, could not be seen in a skeleton. It is a 

circle of bony pieces, surrounding- the space wher 

the eye ha been. Bird., tortoises, and lizards hase 
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this peculiar structure of the eye; crocodile. and 

:fishes do not possess it."* 

'' Surely that is strange," aid Harry; "the fi h

lizard is in other re pects o like a crocodile, and 

o 'ztnlike a bird! Thi. doe not eem like the 

uniformity you often speak of a. prevailing in the 

works of Providence." 

"It may appear so at fir t sight;· but you may 

be sure, whenever this is the case, that the defect 

lies, not in the contrivance of the .Arti t, but in our 

comprehension of his de, ign. Why do you uppo e 

the eyes of birds are furnished with this rim of 

bony pieces ?" 

Harry pondered for a few minutes, and then 

said he was quite at a loss to suppose what pur

pose could be answered by it. "Read a short 

passag·e out of the book lying beside you on the 

table, and hold the book almost close to your face 

while you are reading." Harry made the attempt, 

and then said: "It is of no u ·e; I cannot read, nor 

even distinguish a letter." 

"I dare say not," replied his mother. "If it bad 

been of any importance to your welfare, no doubt 

your eyes would have been so constructed that you 

might see distinctly at that short distance; but you 

* Ure, p, 23-l. 
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have hands to convey food to your mouth, a bird 

must procure it by means of its beak; it is there

fore necessary that it hould be able to see very 

near objects clearly. On the other hand, the bird 

rises high into the n.ir, and moves throug·h it very 

rapidly: the power of discerning objects at a great 

distance is therefore equally desirable, that it may 

descry its prey, or avoid its enemies. This double 

purpose is answered by two contrivances: one, 

the bony circle you noticed, which, _by pressing 

gently round the eye, renders it more prominent, 

and capable of distinguishing objects that are 

very near: the other is a muscle, which, on 

occasion, flattens the eye, by drawing it back, 

thus enabling it to perceive things at a great 

clistance."-l<· 

"That is a most curious contrivance, and ad

miral le for the bii'd; but how could it be re

quired for an animal living in water like our fish

lizard ?" 

" Did not the mechanist tell Rasselas that ' to 

swim is to fly in a grosser fluid, and to fly is to 

wim in a subtler?' If the icthyosaurus were de

signed to move through the ocean with great swift

ness) as, from the resemblance of its eye to that of 

* Paley's at. Theo!, p. l!), &c, 



::-iOT WAXTED BY CROCODILE . 293 

birds, there is reason to suppose, it would be 

equally benefited by a similar oro·anization. ,v e 

see in the skeleton that it wa furni hed with the 

bony circle; it is therefore probable it had al o the 

accompanying muscle, though that ha · long ince 

perished. You will say, perhaps, 'why should not 

the crocodile have the same advantage?' but, on 

inquiry, you will find that it is not needed. The 

crocodile inhabits rivers, and catches its prey by 

lying in wait near the banks. If dogs or other 

animals approach, it seizes and swallows them in

stantly; then plunges beneath the water, and seeks 

some retired place where it may lie concealed till 

hunger again impels it to look out for prey.-lC· To 
an animal of such habits, the eye of a bird would 

be useless. The contrivance is found only where 

it is wanted. 

"The bony circle, which has produced this long 

discussion, is one of the distinctive marks asso

ciating the icthyosaurus with the family of lizards. 

I am afraid the drawing is too small for you to 

perceive distinctly the curious structure of the 

paddles. They are composed of small, flat bones, 

of which there are more than one hundred in each 

paddle. The creature seems to have been formed 

* Shaw's Zoology-Amphib. p. rn7. 



294 SIZE OF THE ICTHYOSAURr S. 

expressly for swimming, and probably could not 

have crawled on the shore so well as a seal; so that 

if it had the misfortune to be wrecked, it must lie 

helpless and motionless, as a whale does when 

cast upon the beach."* 

" Most likely; but I think in its own element it 

must have been a very formidable looking crea

ture when it lifted its great crocodile-jaws and pro

dig·ious eyes above the water. I think you did not 

mention the size of the animal; but it looks so 

like a crocodile, that I have been fancying it might 

be as large." 

" A lady discovered two skeletons on the coast 

of Dorsetshire: one was five feet long·, and the 

o her twenty feet. Cuvier had a smaller specimen, 

measuring about three feet and a half; and some 

detached bones which must have belonged to a 

creatu.i'e larger than any I have now mentioned. 

It is believed that there were several species of 

these animals, because in the specimens which 

have been found, there is some ariation in the 

shape of the muzzle and of the teeth, which has 

led to that conclusion."t 

'' I am glad they found some entire skeletons. 

In putting together detached bones there seems 

* Ure, p. 234, &◊. t Ibid, to 1'· 237. 
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such danger of making some fabulous Centaur-kind 

of animal, tbat never had any real exi tence. Do 

you believe in patch-work skeleton , mamma ?" 

"When I first heard of the e animal remain. , I 

felt much as you seem to do on that point. ot that 

I supposed philosophers of the present clay could 

fall into such a ridiculous mistake as a certain pro

fessor of anatomy at Basil, who, on the discovery of 

some fos il-bones of prodigious size at Lucerne, 

pronounced them to be the remains of a giant at 

least nineteen feet high! They were, in fact, 

bones of the elephant; but the inhabitants of Lu

cerne appear to have been quite satisfied with the 

decision of the professor. They caused a painting· 

to be executed of the supposed giant, representing 

the appearance he must have made when alive, as

sumed two such g·iants as the supporters of the 

arms of their city, and had the painting hung in 

the public halJ.11 -x-

" I never heard such an extravagant instanc of 

credulity," said Harry, laughing; "but I suppose 

it happened in what are called the dark ages." 

" It was in the year 1577, long before the recon

struction of skeletons was thought of. Indeed, it 

is only within the last fifty years that the study of 

* Cu1·ier. Note, p. 257, 
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petrifactions bas become really interesting·. Werner 

was the first to observe that the successive formation 

of the strata of the earth may be distinguished by 

the nature of the fossils they respectively contain;* 

and Cuvier applied his anatomical knowledge to 

the reunion of separated bones. Since I ha re 

heard what he has effected in that way, and the 

conclusions he ba.s drawn, from the shape of par

ticular parts, respecting the habits of the animal to 

which they belonged, the subject has appeared to 

me highly curious and interesting. As the re

mains of animals discovered in a fossil state are 

frequently of species widely different from those 

existing at present, we mu t expect to hear of some 

hasty and ill-supported opinions respecting them ; 

but it is pleasing to observe the caution which the 

most eminent naturalists have di played in form

ing their conclusions. You have just seen that the 

. tructure of the icthyosaurus was investigated for 

ten year· before the arrangement of its bones wa 

con. idered as finally determined. 

"Another extraordinary marine animal has been 

.·ince di ·covered, which, as well as the monster I 

have just described, is found in the lia , and 

. ometimes in tho ·e strata of marly . tone or greyish 

* Cuvier. Note, p. 3:::6. 
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marble connected with the oolite . 'These remain a.re 

said to be the most abundant in England; and our 

naturalists feel proud of the honour their country

men have obtained, in being the fir t to di cover 

and to describe them with accuracy. They have 

spared no pains in collecting these relics, and 

putting them together, as well as the state of the 

fragments would permit."+:· 

a I think it was in the lias-rock, near Bri tol, 

that Mr. Conybeare observed some vertebrre, as 

you know the joints of the spine, or back-bone, are 

called.t These bones, though bearing ome re
semblance to the vertebrre of the crocodile and 

icthyosaurus, which were mixed with them, ap

peared to be not exactly like either. He also saw, 

in the collection of Colonel Birch, a considerable 

portion of the skeleton of an animal which seemed 

to be of the same species as the creature to which 

these unknown vertebrre ought to helong. Cony

beare, therefore, drew up an account of it; which 

was published, with accurate engravings of some of 

the discovered bones, and a representation of one 

of the paddles, with its scattered bones, which had 

been found with the vertebrre, restored to the po-

"' Supplement to CLwier's Animal Kingdom, p. 343. 
t Harry Beaufoy, p, 42. 
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sition it ,vas supposed they would have occupied in 

the living animal."* 

"But this was only sitpposition,'J observed Harry, 

in rather a dissatisfied tone. 

" Certainly not: it wa published as such, and 

could not mislead any body, This vrns in the year 

1 21. 

"About three years afterwards, the same lady 

who had been so successful in discovering the 

icthyosaurusJ :Miss Anning of Lyme) had the plea-

ure of finding a skeleton of this new animal, almo. t 

entire. It was so nearJy perfect that it afforded 

Conybeare the opportunity of confirming or recti

fying· his former observations, and apprised him of 

a circumstance which the detached bones he had 

hitherto seen had not led him to suspect. This wa · 

the prodigious, and indeed unexampled length of 

neck by which this extraordinary creature must 

have been distingui heel. A peculiarity so much 

out of the common course of nature seems to justify 

the appellation of monster) if it may be given to any 
/ 

creature perfect in its kind, and no doubt adapted 

to the situation in which it was phced. Conyheare 

named it the Plesiosaurus, which mean akin lo 

lizards, because he thought it bore a near r re-

* Geolcgiral Transactions, 1·01. 5, plate 42. 
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semblance to that tribe of animals than to the 

icthyosaurus, which you know is allied to fi ·hes. 

" When Baron Cuvier heard of thi · di ·covery, 

he undertook a fresh · examination of some verte

bne and other bones, which had been collected at 

Honfleur, a town near the mouth of the eine. H e 

had intended to describe these bones as belonging 

to an unknown reptile of the lizard tribe; but, 

from Conybeare's account, he was convinced they 

must be fragments of the plesiosaurus. It is there

fore regarded as a settled point, that thi strang· 

animal once existed on both sides of the English 

Channel. Similar relics have been found in other 

parts of France and England, accompanied by re

mains of the icthyosaurus, and various species of 

crocodiles. Some of these fragments were dug up 

quite in the interior of the country-in Bedford

shire; where, if there had not been a surprising 

cha;1ge in the distribution of sea and land, we 

could not suppose it possible to meet with the 

relics of marine animals. In the valley of the 

Avon, between Bath and Bristol, these remains are 

abundant; but in the cliffs of Lyme the deposit 

seems to be inexhaustible."+:· 

frs. Beaufoy then gave Harry a sketch of the 

plesiosaurus, saying: "I suppose you would like to 

* Supplement to Cuvier, p. 366 and 347, 
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add such a novelty as this to your collection. It is 
a mere outline, and on a small scale. It also sup

poses some crushed and separated bones to be 

re tored to their natural situation. I once saw a 

much larger print, representing the state in which 

the plesiosaurus was actually found. It was lying 

on the stomach, with the paddles stretched out, 

the lower part of the back broken, and the rib 

much crushed and displaced. A few of the verte

brre of the neck also appeared to have ueen dis

jointed by violence, as if the poor animal had been 

uddenly jammed among the rocks. J\1any bones 

of two of the paddles were also wanting; but there 

were those of the others remaining, so a to exhibit 

the natural arrangement; and supposing these de

ficiencies supplied, I think the skeleton would be 

just of the form represented in this little drawing, 

the disproportionate length of the neck exceeding 

even that of the swan, which is said to surpa : 

every other animal."-l<· 

" And I hope it arched back that amazing neck 

after the fashion of a swan, and did not hold it 

head boring forward in this ugly posture. What do 

you suppose were the habits of the creature? It 

does not look so formidable as the ichthyo

saurus. 

* Supplement to Ctn-ier, p. 36ii, &c:. 
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"I think not: and if ever they came into contact 

a enemies, I should imagine the ple io. auru would 

find itself overmatched; though some have suppo eel 

its long, flexible neck might com pen ate, in point of 

activity, for the general unwieldine s of its form. 

This has been thought to have borne a great re

semblance to the figure of the sea-turtle, uppo. ino· 

that animal to be stripped of its shelly covering; 

and, like the turtle, it may have occasionally Yi

sited the coast, though its motions on land mu t 

have been exceedingly awkward. Teither wa. it 

so well fitted for swimming as the icthyosauru .. 

Mr. Conybeare is of opinion, that as it breathed 

the air, and had frequent need of re piration, it 

probably swam on, or near, the surface of the 

" ·ater, arching back its long neck like the wan, 

and occasionally plunging it downwards to seize 

the fishes that swam within its reach. He also 

thinks it may have lurked in ambush among the 

weeds in the shallow water near the coasts, where, 

raising its nostrils to the surface like the cayman, 

it might find a secure retreat from its enemies, or 

dart unexpectedly upon its prey. The length and 

flexibility of its neck well fitting it for sudden at

tack upon unwary passers by, it must have proved 
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a formidable foe to animals less powerful than 
itself."* 

« I can easily imag·ine it," said Harry. "The 
creature looks just fit to catch its prey in that 
manner. But if :Miss Anning had not discovered 
the whole skeleton, I should have taken this picture 
for a work of imagination. How curious, that 
she should find both this monster and the fish
lizard !" 

"It is certainly uncommon to hear of a lady en
gaging in such a fatiguing, hazardous pursuit; 
and I think few would be found willing to under
take a personal examination of the cliffs, especially 
in the depth of winter. It was in January, 1824, 
that she discovered the skeleton of the ple iosaurus, 
which I have already described. In February, 
1829, she found another, considerably larger, and 
in still better preservation. This specimen ex
hibits the same peculiarities of form; and it eems 
quite certain that, in the living state, the plesi
osauru , according to our usual acceptation of the 
word, must have been truly a rnonster, uniting the 
long, pliant neck of a serpent, to a body not dif
fering much in its proportions from those of a 
common quadruped, but upported by limbs re-

* Supplement to Cuvier, p. 376, &c. 
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sembling the fins or paddles of the cetaceous or 

whale-like fishes."* 

'' What a curious compound of serpent, bea t, 
and fish ! You said that the last found skeleton 

was the largest; but I think you ha·rn not men

tioned the exact size of either, or how the animal 

may compare, in that particular, ··with the fi h

lizard." 

" One of the skeletons was nine feet six inc he.· 

long· : the other was eleven feet. But the creature 

would not appear so large as we might expect on 
hearing the length mentioned, on account of the 

disproportion of its parts. The head is extremely 

small : even that of the largest does not seem to 

have been more than three inches wide ; and the 

neck was as long as the body and tail together. 

Strange as these proportions seem, they were 

doubtless well adapted to the habits of the animal, 

.:md I think the suppositions of Mr. Conybeare re

specting them appear very probable; however, it 

seems that he was indebted for the opportunity of 
exercising his sagacity on the subject to the re

searches of the adventurous Miss Anning." 

"No doubt," said Harry, "the habits of the 

creature must have been very much influenced by 

* Ibid, p. 377 and 370, 
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that amazing neck; and if Conybeare had ven

tured to construct such a thing from the detached 

uones be found at Bristol, people would only have 

laughed at him; however, the fact cannot be di -

puted, after ::\tiiss Anning's discovery. Only think 

of her having the o-ood fortune to find four skele

ton ! And how astoni bing that these animals, 

after being buried in the earth for thousand · and 

thousands of years, should be brought to light 

again in a state enabling naturalists to form a pro

bable judgment of their habits and character::;! I 

like such facts as these, mamma; especially the eye 

of the fi h-lizard, like that of a bird of prey

the intention of it seems so evident. I wish you 

would tell me some other in tances of the same 

kind." 

" You mean, I suppose, examplei:; in which the 

habits of animals are indicated by their tructure. 

vVelJ, I dare say you recollect the terror Robinson 

Cru.-oe felt when he saw the impres ion of a man's 

foot on the and. Had he een the mark of a larg 

round foot, armed with sharp claws, he might al o 

have been terrified; but had the print been that 

of a cloven foot, he need not have entertained any 

fears for hi per ·onal afety. He mio-ht have been 

certain that the animal which had left uch an 
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impression would not de ire to make a dinn r of 

him." 

" That would be a great comfort certain} y, in 

uch a situation; but I do not perceiYe how the 

·hape of a creature's foot can influence it app -

tite." 

"It would be absurd to say that it does; and yet 

we shall not find a cloven-footed animal with the 

propensities and appetites of a beast of prey. Here 

again the proofs of design in the Creator are appa

rent. Where the stom:1ch i: formed for dige ting 

raw fie h, the creature i furnished with jaws con

structed for devouring its prey-with sharp-pointed 

teeth for cutting and dividing it-with claws for 

seizing and tearing it asunder. In such animals the 

fore-leg· possesses greater flexibility-the shoulder

blade is broader and stronger. In sbort, every part 

of the creature is adapted to its habits of life; and 

he would be a very ignorant naturalist, who, find

ing a jaw-bone with sharp-pointed teeth, should 

think it could belong to an animal having horns 

on its forehead, or cloven feet. I admit that it 

requires great knowledge of animal-anatomy to re

con truct a skeleton from detached bones; but 

when \Ve consider how uniformly a certain ·hape 

of tooth is accompanied by a particular form of 
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·boulder, of leg, of claws, and other parts, it does 

not appear improbable that long habits of observa

tion may enable a naturalist to discover, among a 

number of detached bones, those which had been 

united in the same animal. I mentioned Cuvier 

as having decided the points in dispute respecting 

the icthyosaurus: in him we have an example of 

this kind of knowledge being actually attainable. 

Placed at the head of the Museum of Natural His

tory in Paris, that appointment afforded him great fa

cilities of inquiry; and he improved them by devot

ing· himself, for more than twenty-five years, to this 

, tudy;* diligently comparing the bones of existing 

animals with the fossil-remains of those which have 

been buried in the earth for thousands of years. In 

this way he examined and classed the remains of 

nearly one hundred ancient animals, more than 

seventy of which were species till then entirely un

known to naturalists.t The result of his experience 

was such a thorough conviction of that uniformity 

of arrangement in the bony structure of animals, of 

which I have attempted to g·ive you some notion, 

that on one occasion he says, ' a single tooth, in 

fact, announced every thing.' When once, by 

means of the tooth, he had determined the genus of 

'· Ure, p. 513. t Cuvier, ib. 103. 
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tbe animal, he had no trouble or hesitation with regard to the rest of the skeleton."* 

"I had no idea/' said Harry, " that the tooth could afford such means of distinction; but I remember now, that in the animals I know best-in a dog, a horse, a cow, a rabbit, there certainly is a very striking difference in the shape and arrange
ment of the teeth." 

" Some other parts afford remarkable indications," replied his mother. " Wherever you see th print of a cloven foot, Harry, you may safely conclude that the animal which left that mark chews the cud; and that its jaws are not united by so confined a hinge as is seen in beasts of prey. The flat, broad teeth of a ruminating animal require a horizontal motion in grinding their food, which the hinge of the jaw-bone is so contrived as to afford. Thus the single foot-print indicates the form of the teeth, the form of the jaws, of the shoulder, of the leg-bones, the structure of the stomach, a.nd many other peculiarities of an animal which had merely walked past, without your having seen 
it."t 

"Well, if any body had pointed out such a foot-mark, and said so, without explaining the 
* Ure, p. 218. t l b. 509- 511, 
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rea ·ons, it would lun-e seemed quite incredible; 

and I do not at all wonder that, in ignorant, 

. uperstitious times, those who knew much more 

than other were ta.ken for magicians. -x-

·~ English Stories, i, p, 276, 
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CHAPTER IX. 

He spoke of rocks on England's farthest shore, 
\Vhere cliffs of granite front the western main: 

He mark'd each lofty ridge, and barren moor, 
Rich in its mineral wealth, tho' poor the cnltur'd plain. 

OLD FRAG)lENT. 

"What have you there, papa?" said Harry, the 
morning after his father's return. "Is it the coast 
of some country P But how strang·ely coloured! 
What is it intended for ?" 

"I do not know whether your inquiry refers to 
the subject, or to the destination of this little 
drawing·. I intend to give it to you, if you are 
prepared to understand it. Your mother tells me, 
she has been endeavouring· to g·ive you some notion 
of the arrangement of rocks; and I think it will be 
interesting to you to know the order and situation 
in which they actually appear in our own country." 

"So it would, papa; I wish exceedingly to know 

p 
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more about rocks. I thought, at first, it would be 

a Yery dry subject, but mamma showed me that 

many entertaining things are connected with it

many facts which people may observe for them

sehe almo t any where. Surely this dra,ving 

cannot be a correct representation of any natural 

rocks! I haYe een part of the south coast, but 

nothing like this." 

"It is not a picture of the rocks on the con. t, 

Harry, or indeed of any rocks, as they are pre

sented to the eye of an obsen-er of prospect-. Thi · 

i a section, not a vie,r. I need not explain the 

difference to you, because you ha·rn often seen sec

tion of hou e and machines; indeed, I aw you 

lookinO' at the ection of a lime-kiln thi morn

ing·." 

" So I ·was," interrupted Harry; "and I ha:rn 

een a real lime-kiln while you were out; it vrns 

that which made me look at the section with so 

much pleasure. It represent a limerkiln cut right 

down the middle, and ho,Y plainly how the kiln 

i built, and how the pieces of chalk or lime tone 

are packed, and exposed to the action of the fire. +:· 

It i not exactly like the kiln at the chalk-pit, but it 

give a very clear idea of the mode of burning lime." 

* ee Gray's Operath·e Chemist, pl. 62. 
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"And will not the real sections of the earth's surface 

which you have seen-that of the side of Rook' · 

Hill in the chalk-pit, and the gravel and marly 

strata exposed in the pits on the common-enable 

you to understand this drawing, which represents 

a section cutting down through the surface of the 

country, in a line extending from the Land's Encl 

in Cornwall, to the eastern shore of our island, and 

terminating near the point where the rivers Stour 

and Orwell enter the sea?" 

"Bring it here, my dear Harry," saiu Mrs. 
Beaufoy, making room on her work-ta,ble; « I 

should like to look at it, and perhaps papa will ex

plain it to us both." 

"Though it is divided into four parts," observed 

Harry, "I see, by the lettering, that it is intended 

to represent one continued line." 

"Certainly," replied his fat4er; "and I think 

you will understand it better if you compare the 

section of the Land's End with the pretty little 

map of that district which you showed me when I 
can1e home."-l<· 

" The map mamma gave me ? I will fetch it 

directly." 

He did so; and IVIr. Beaufoy drew upon it a line 

* See Page 104, 

p 2 
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extending from the Land's End to JVI:arazion, and 

afterwards turning off towards the north-east. He 

also marked upon the section a slight perpen

dicular line to the right of St. Michael's Mount. 

"Here is the first stage of our journey," said he; 

H if you understand this clearly, we shall move on 

faster afterwards." 

"I do not wish to go fast, papa; that is, if you 

are not in a hurry. Will you he so good as to tell 

me the entertaining things as we go along?" 

"Nay, if I do that, we shall proceed slowly in

deed! "\Ve are arrested by old legends in the very 

outset. Beg·inning at the Land's End, the western 

extremity of England, you may at once perceiYe, 

in those huge masses of granite called the long 

ships' rocks, indications of the promontory haYing 

at some former period extended further out to sea 

than is the case at present. 

"We need not wonder at monuments of human 

art and labour falling to decay, when we see th e 

massive rocks, which seem formed for eternal dur

ation, bearing the marks of vicissitude and ruin . 

You know 'why an apple falls,' Harry; but per

haps you are not aware of the variou causes, by 

the operation of which large fragments of rock. · 

and mountains are so loosened from the mass with 
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1,vhich they are connected, that they are surren
dered to the power of gravitation, hurried into the 
valleys beneath, and shivered to atom ." 

"I do not know any rea on for their falling," 
said Harry, "except that their own weicrht mu t 
bring them down when they have lo t their up
port. "\Vhat is it that loosens them ?" 

"One of the agents employed in this work of 
destruction is frost. I think you may under. tand 
how this operates, if you recollect the fate of some 
peppermint-water bottles which were destroyed by 
it in the last hard winter." 

"l remember that the bottles were full, and 
tightly corked: they were burst right asunder; and 
you said it was because the peppermint expanded 
in freezing, with such power that the glass could 
not resist it." 

"Just so: when the water which has entered the 
fissures of rocks becomes frozen in those cavities, 
it acts with irresistible force, and detaches enor
mous masses, which in winter, or early in spring, 
are by this means hurled from the mountains. In 
Greenland such accidents are said to be accom
panied by a noise like that of thunder; and if the 
sound is less remarkable in other countries, the de
struction of rocks from this cause is common in all 
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alpine regions that are subject to great vicissitudes 

of heat and cold. 

"It is thought that the ruin of sea-cliffs should 

be attributed to this cause, more than to the force 

of the waves, or of the stones impelled against their 

feet hy the tide. Rocks that have fallen to the 

level of the sea, though continuing exposed to the 

ceaseless action of the waves, seem to be exempt 

from further destruction, at least for a long period. 

Such may be seen like long piers, stretching out 

into the sea on the shores of Arran, and serving· to 

mark the former extent of the land, which bas en

tirely disappeared. 

« To the action of water, independently of the 

power of frost, may al o be ascribed those slides of 

large portions of the hills which may be seen in 

different place . Several instances of this kind 

have occurred among the Alps; it has sometime · 

happened that the waters of an elevated lake have 

insinuated themselves between the strata com• 

posing the mass of a mountain, and thus a large 

body of rock or earth being· deprived of it sup

port, has fallen. In the year 1806, one of the 

summits of the Rosenberg·, tog·ether with a portion 

of the adjoining ground, was thus precipitated into 

the valley which eparates the lake of Zug from 
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that of Lawertz. A great ma of the ruin fell 

into the lake of Lawertz, cau. ing an inundation 

fatal to the persons and property of many, and 

filling· up a large portion of the lake. The e ent 

was so sudden, that nine out of thirteen traveller , 

who happened to be passing by, were overwhelm

ed ; and the mass that fell was o prodigiou , that 

it has formed a hill in the valley, one hundred feet 

in height, and a league and a half in length and 

breadth."* 

" That was far more terrible and a toni hing," 

said Harry, "than tbe avalanches I have read of. 

To think of the mountain itself being undermined 

in that way, if it were a common occurrence, would 

make one afraid to live in a mountainous country. 

Papa, I used to think that England was exempt 

from all such misfortunes, but mamma has told 

me some facts relating to encroachments of the 

sea, that have very much altered my opinion." 

"Do you mean to allude to the fate of the Lion

nesse, Harry? I think mamma would hardly have 

mentioned it as an acknowledged fact." 

"She did not mention it at all; and I never 

heard of the Lionnesse before. Where is it, papa? 

and ·what was its fate?" 

* Macculloch, i. 248-251. 
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"The Lionnesse was a tract of country famous 

in the traditions of Cornwall; it is said to have ex

tended from the Land's End to the Scilly I lands, 

and to have flourished under the auspices of the 

renowned king Arthur and his valorous knights." 

"Arthur, kjng of the Lionnesse !" exclaimed 

Harry ; " I never heard that part of his history 

before : do you think there is any truth in the 

story?" 

"Of Arthur, or of his submerged dominion?" 

said Mr. Beaufoy. "I believe we must leave them 

to poets and beldams skilled in legendary lore : 

however, it is certain there has been a strong per

suasion, from time immemorial, among the inha

bitants of Cornwall, that such a country as the 

Lionnesse once existed, though it is now buried 

under the sea. -x- Some modern writers have ex

pressed strong doubts of the fact; or at least of 

such a submersion being effected by sudden vio

lence,t but this is not incompatible with the sup

position, that a tract of land so situated may have 

been swept away by gradual encroachment. 

"I suspect," observed Mrs. Beaufoy, "that some 

of the doubting philosophers have themselves ex

perienced the influence of those popular legends, 

"' Cornish Geog. Trans. ii. p. l 31. -t Ibid. 133. 
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and delighted in the associations excited by ·wan

dering 

',vhere cairns and hoary cromlech tell 
The tale of Britain's elder day : 

To stand on old Bellerium's brow, 
And look along the placid wave 

That rolls o'er realms forgotten now, 
,Vhere sleep the unforgotten brave.'" 

,vhile his mother was speaking, Harry li tened 

with an earnestness of attention worthy of 'poor 

Edwin himself.' "Come," said J\1r. Beaufoy, play

fully, "if you are gone to Fairy-Land, I shall say 

' g·ood bye.' You cannot understand what I was 

going· to explain, unless you give it undivided at

tention." 

" And so I will, papa," replied he, turning anx

iously to his father. "l will attend at once, and 

gladly, if you will go on. I can ask mamma 

about those verses another time; and it is very 

seldom you are so much at leisure to talk to me. 

Why did you draw this line on my little map ?" 

"Because I am going to travel with you along 

the line of the coloured section; and I wish to 

make the principle on which it is drawn so clear 

as to prevent any necessity for explanation after

·wards. The surface of the district represented 111 

p 5 
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your map is distinguished by a shaded slip or bor

der, narrow, and broken into patches on the north

ern and western shores, but forming· a wider mar

gin round Mount's Bay, and uniting with the 

northern band, so as to compose the whole surface 

of the eastern part of the district. This shaded 

part represents rocks of slate or killas, as it is 

called in that part of the country. The part left 

vvhite, represents granite, which constitutes the 

main body of the district. This map then fur

nishes us with a ground plan, the section from the 

Land's End to the mark made by my pencil, with 

an elevation of the same tract. You see we set out 

from the Land's End, a granite country, which 

continues till we approach the neighbourhood of 

Penzance, where the slate or killas begins." 

"I see it clearly, papa. The map and section 

quite agree. I-fore, a little after we enter upon the 

slate, is the tower of Penzance church I suppose; 

and the slate passes on round the bay just as it 

does in the map. rrhis section is the cleverest 

thing I ever saw: here we have St. 1ichael's 

Mount lifting up its granite cliffs in the middle of 

the bay; it is as easy to understand as a land

scape." 

"You travel too fast, Harry : look ag-ain at the 
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map, and you will see that the slate-rock to the 

ea t of the :Mount are not upon the coa t. The 

·whole breadth of Cornwall in that part con ist of 

slates ; but the line of our section leave the shore 

at J\1arazion, and proceeds towards the north-ea t, 

through the centre of the county. 

" Before we trace this line any further, let me 

ask you whether, when the granite district join 

that of slate, you suppo e them to be placed one 

be. ide another, like two brick in a wall ?" fr. 

Beaufoy paused; but not receiving an immediate 

answer he added: "What became of the granite, 

when we lost sight of it on the other side of Pen

zance?" 

Harry, who saw his mothe1Js eyes fixed upon 

him, as if wondering at his silence, turned his own 

·with a rapid glance towards the Downs, which 

were in full view from the window. Mrs. Beaufoy 

miled; and he hesitated no longer. " I believe, 

papa," said he, " the g-ranite clips under the slate, 

just as the chalk dips under the gravel at the bot

tom of those hills." 

"Excellent, my young philosopher! Come, we 

hall travel faster than I expected, when once we 

have fairly set out." 

" I know so little, papa, that you must expect a 
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great many mistakes, though mamma has taken so 

much pains to give me information, especially 

about stratified and unstratified rocks, and the 

mantles of slates wrapping round the granite

mountains. She went with me to the bottom of 

the gravel-pit, to see some chalk that was lying be

neath the gravel; but these are plain, easy things, 

and you will find I know very little." 

"And so do I, Harry; and so does mamma. 

Though we have lived longer, and learned more 

than you have yet had the opportunity of learning, 

. till we feel that we know but little. Yes, very 

little, my dear boy, though you look so much 

urprised at hearing me say so. vVide fields of 

knowledg·e are open before us, which make the 

little we have attained appear almost as nothing. 

But we are not discouraged by this consciousness: 

we are careful not to let it make us doubtful of 

what we do know. Let it be so with you. I per-• 
ceive you are too anxious ·when I am talking to 

you, and this prevents your mind from being at 

liberty to make full use of the knowledge that 

you posse s. State your difficulties and objec

tions freely, when you have any. I wish to con

verse ·with you , my boy, not to harangue like a 

lecturer." 
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It was quite true that Harry bad been embar

rassed by over anxiety to please his father, and to 

sustain his own part in the conver ation, without 

making what he called " ,foolish blunder.~." .1 Ir. 

Beaufoy, though kind and considerate, had not 

" a mother's patience"- he had, moreover, a quick 

sense of the ridiculous, which occasionally showe l 

itself in a smile or tone of irony. In early child

hood, Harry's sensitive temperament had often 

shrunk from this: he was now of firmer nerve, and 

sincerely loved and honoured his father; but he 

had not yet learned to feel quite so mud1 at ease 

with him, as with "that softer friend," who was his 

daily companion. Every 1-mcomfortable feeling 

was, however, dispelled by the encouraging· kind

ness of J\1r. Beaufoy's words and manner, and 

turning cheerfully towards him, Harry said :-

" If you knew with bow many questjons I trouble 

poor mamma, I am afraid you would impose some 

restrictions; but since you are so kind, will you tell 

me, before we leave the Cornish coast, what is the 

meaning of the dark lines which intersect the rocks 

of killas or clay-slate in the section?" 

"They are intended to give an idea of the veirn;, 

either of metal or of some rock differing in struc

ture from the general mass. Cornwall is so re-
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markable for these intersections in its rocks) that it 

has been called the country of veins.* Perhaps 

you may think the term veins sounds strangely 

when applied to rocks, but you know we frequent
ly speak of veined marble." 

"0 yes! and mamma told me about Dr. Hut

ton's discovery of granite-veins. I understand that 

when one rock shoots streams or branches of its 
own substance into another rock) such intersections 

are called veins.)) 

"True, Harry. Various metals are also found 

in the form of veins, penetrating the substance of 

rocks, or distributed among them; and sometimes 

an extraordinary variety of metallic substances, in 

minute quantities, are found embedded in a piece 

of rock, of only a few inches square.t The forma

tion of the Cornish rocks is said to be remarkably 

curious, differing from the rest of Britain, but 
much resembling those on the opposite coast of 

France. They sometimes appear broken in almost 

every direction, but principally from east to west, 

and filled with veins) which are again broken in, 

diversified by cross lines, and filled with other 

veins, as if these appearances were the result of 

'* Davy on the Geol, of Cornwall. See Trans. Geol. Soc. i. p. 38, 

t Ibid, p. 42. 
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circumstances operating in accession.+:· The cha

racter of the coast happens to be very favourable 

for the observation of the e peculiaritie. . In the 

Land's End district it consi t almo. t entirely of 

lofty precipices, exhibiting some of the fine. t cliff

·cenery in the island. In the front. of the.·e cliff ·, 

Nature herself presents the observer with splendid 

. ections, exposing the structure of the rock· of' 

which the country is composed, and the mann r 

in which they penetrate and intersect one ano

ther.t This is a very interesting subject to the in

habitants; to some as a matter of curiosity, to 

others as the means of wealth-the riches of Corn

wall consisting in its mineral treasures, as those of 

'u sex in agricultural produce." 

"I should think," observed Mrs. Beaufoy, "that 

no two counties would present a more striking· 

contrast in external appearance, as well as in their 

productions; but as you have seen both, you can 

judge." 

u It is striking, indeed; and I sometime. feel the 

.-oft, rich beauty of our landscapes-our noble 

woods of beech and fertile plains-recalling, as if 

from contrast, the dreary magnificence of Cornish 

* Ibid, p. 47. 

t Dr. Forbes on the L. E. Dist. ee Trans. ii. p. 243. 
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cenery. There are, indeed, vallies watered by 

beautiful little rivulets, where we find a deeper and 

more fertile soil; but the general character of the 

country is that of rugged grandeur. The shore.· 

are bold and precipitous, and the hills are often 

crowned by masses of granite, protruding in fan

tastic shapes from the scanty, imperfect covering 

of soil."+:-

" I have heard of rock-idols, and rock-basins, said 

to have been used by the Druids in their worship. 

Did you, papa, see any of them ?" 

"The fantastic shapes which masses of granite 

frequently assume, have given rise to stories equal

ly fanciful; but the grotesque forms of some rocks, 

and the basin-like excavations in others, have been 

more reasonably considered as the result of that 

natural process called disinlegration.t The word 

is probably new to you; but you know what an in

teger is-not only a whole number, but the whole 

of any thing. To disintegrate is to dissolve that 

union which before subsisted between the particle · 

of a body; and hard or imperishable as granite ap

pears to be, it is nevertheless liable to partial de

struction, and it is nowhere more observable than 

* Dr. Forbes, ib. and 244. 

* Boasc on Mount's Bay. Trans. Geol. Soc, ii. p. 131, &c. 
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in Cornwall. Cavitie , containing water in w t 

seasons, are common in the g-ranite of that c untry. 

They are often very large, and the hollo" · so ac

curately curved, as to resemble works of art. It i. 

excavations like these, known by the name of rock

basins, which have been regarded by antiquaries a 

the work of their favourite Druid ."* 

"But who can prove that the antiquaries are 

not in the right, as the Druids lived such a lon er 

time ago P" 

"Rock-basins, like coral-islands, may be userved 
in different stages; and it is easy to trace their pro

gress from hollows which can contain only a drop 

of water, to larger excavations in which the work 

of destruction is going on more rapidly. Frag

ments of quartz and felspar remaining in the hol

lows, serve to explain the nature of the process 

that has taken place.t To this cause, that i , to th 

natural progress of disintegration, not to the chisels 

of the Druids, the curious forms ·which granite

rocks frequently assume, should be ascribed.'1 

" I did not know the word ' disintegration,'" 

replied Harry. "Mamma called it decay, when 

she was speaking of the wasted appearance of St. 

* The great advocate of this opinion was Dr. Borlase, author of the Antiquities 
of Cornwall. 

t Macculloch, i. p. 23G. 
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1ichael's :Mount, and of the crumbling granite of 
A uvergne. She told me some of the causes by 
wbich this disintegration is produced; and now I 
shall remember the word, which seems a v~ry good 
one to express that particular kind of decay." 

"I dare say you will. W orcls are soon learned 
when we have a clear comprehension of what is 
intended by them. With respect to Druidical re

mains I must refer you to poets and antiquaries; 
but one of those relics is in itself so great a geolo
gical curiosity, that I must give you some account 
of it. Near the Land's End there is an enormous 
mass of granite called the Logan Stone, which is 
said to weigh more than sixty tons; yet so deli
cately is it poised on the top of other rocksj that a 
slight force, the strength of one man, is sufficient to 
put it in motion. Tradition ascribes this wonder 
to the contrivance of the Druids; and it is not un
likely that, having observed such a property in the 
stone, they might employ it as an engine of super
stition-perhaps as a kind of ordeal." 

''Father!" exclaimed Harry, starting up, " for
give me for interrupting you, but I do believe it i 
the very identical stone I have been reading about 
in Caractacus. I must fetch the book and show it 

to you." 
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So saying he ran up stairs to his own room. 

His mother, looking after him, said, half milin<Y, 

cc that boy will be a poet at la t !" 

"I think not," replied 1r. Bcaufoy: " he ha · 

great enthusiasm; but let us continue patiently to 

cultivate his reasoning power , an 1 in tea.cl of 

checking his flights of imagination, endeavour to 

connect them with the examination of facts. H 

will thus be preserved from the danger of idle re

verie; and we may hope that, by degrees, fancy 

will submit to the control of judgment." 

Harry now returned with the book open in hi · 

hand. 

" Do you know Caractacus quite well, papa ?'' 

cc I know the brave Caractacus of history; but I 

am not acquainted with the hero of that poem. 

Can you describe him ?" 

" He was better than brave!" replied Harry, 

with energ·y. " He was far too noble-minded to 

suspect evil in others !" 

cc Then I fear he was deficient in the knowledge 

of himself and of human nature-hestowed his con

fidence rashly, and was deceived and 1..,etrayecl." 

" 0, papa, you have read the poem!" 

" o," said Mr. Beaufoy, smiling·, "I have not; 
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bul I know that every man, who has examined his 

own heart, must be too conscious of the existence 

of evil propensities, to place implicit confidence in 

strangers. I thought your remark implied that 

Caractacus had done this; and I should be more 

inclined to condemn the measure as rash, than to 

praise it as an instance of nobleness of mind. But 

did you not bring the book to show me something 

about an ordeal ?" 

" Yes, papa. As you do not know the poem, I 

must first explain a little. The chief Druid was 

like you- he thought Caractacus imprudent; and 

having received a hint that one, at least, of the 

. young Brigantian princes was a traitor, he resolved 

to subject them to the ordeal of this famous stone. 

It must be the same stone, papa. Only hear the 

description of it. You will understand that the 

chief Druid is speaking, and that the treacherous 

Brigantian had just objected to the proposed 

trial:-

'Peace
Our will admits no parley. Thither, youths, 

Turn your astonish'd eyes; behold yon huge 

And unbewn phere of living adamant, 

'Vhich, poised by magic, rests its central weight 
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On yonder pointed rock; firm as it seem , 
Such is its strange and virtuous property, 
It moves obsequious to the gentlest touch 
Of him whose breast -is pure; but to a traitor, 
Tho' even a giant's prowess nerv'd his arm, 
It stands as fix'd as Snowdon.-No reply
The gods command that one of you mu t now 
Approach and try it. In your snowy vests, 
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Ye priests, involve the lots- and to the younger, 
As is our wont, tender the choice of fate .'* 

« Papa! mamma ! can any description he mor 
exact? It must he the very stone!" 

r, You know," said Mrs. Beaufoy, "the scene of 
Caractacus is laid in Anglesea, or Mona, as it was 
called by the Romans and the poet; who, availing 
himself of a tradition so well suited to his purpose, 
bas supposed the existence of such a stone in the 
abode of the arch Druid, although the real Logan 
Rock is, as your father told us, near the Land's 
End." 

While she was speaking·, Mrs. Beaufoy took out 
of her portfolio a sketch of the Logan Rock, saying: 
" Your father gave that to me when he returned. 
from Cornwall." 

"' . lason·s Carnclacus. 
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"Oh, papa! i it your drawing? Is this yourself 

trying to move the stone? There it is, indeed, on 

the 'pointed rock;' but is it really balanced on 

uch a very small surface ?" 

" Yes," replied l\fr. Beaufoy, " I think it is a 

correct representation; and, wonderful as it seems, 

the stone is not 'poised by rnagic'-its position i 

the result of the natural process of disintegration, 

by which granite-rocks are often separated into 

rhomboidal or square masses. As the decay pro

ceeds, these masses gradually lose their angular 

shape, and the mouldering fragments assume a 

pheroidal or rouncli h form . De Luc observed 

examples of this in the monntains of Sile ia, wh r 
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he saw spheroid such as I ham de cribed, ·o piled 
upon each other, that he compared them to h ap~ 
of Dutch cheeses." 

" I think," said Harry, laughing, " that wa · a 
mean comparison for a philo opher; but the fact i._ 
very curious. And look!" continued he, pointin o· 
to the drawing; "it seems as if such a change wa. · 
taking place in this pile of rocks. You see that 
many of the angles are already rounded; y t I du 
not understand how the wonderful po.-ition of the 
uppermost stone can be explained." 

"I think," said Mr. Beaufoy, "it is very pro
bable that the upper stone was once supported by 
ma es which have fallen away, leaving the central 
block entirely exposed to the action oftbe weather." 

J\1r. Beaufoy then drew two clotted lines, con
necting the extremities of the Logan Stone " ·ith 
the mass of granite beneath, and said : "It is not 
unlikely that the original form of the block was 
something like this; its sides following nearly the 
same parallel as the fissures beneath. The disin
tegrating process gradually advancing, bas recluc d 
the surface in contact almost to a point; hence the 
balance is easily disturbed, and the mass becomes 
what is called a rocking-stone." 

"And did you really move it yourself, in the way 
this figure is represented as making the attempt ?" 
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" Yes, I did; and found that the strength of one 

man, when applied to the under edge, or side of the 

~tone, is quite sufficient to change the centre of gra

Yity. The motion was, at first, scarcely perceptible, 

but on giving a fresh impulse, at each return of the 

stone_. a very sensible vibration was at length pro

duced.+:- I could not look on so prodigious a mass, 

nearly equal in weight to five hundred sacks of flour, 

set i_n moti.on by my own unassisted strength, with

out astonishment. I have heard that the stone has 

since been lifted entirely out of its place." 

"That seems incredible," said Harry : "to lift it 

up, bodily, and remove it, is a very different thing 

from disturbing the balance when nicely poised. 

,vhat Sampson performed this feat, papa r" 
" No single man ; that would be impossible. I 

have been told by persons on whom I can depend, 

that one of the officers of a vessel stationed on the 

Cornish coast, took it into his head to distinguish 

himself by an exploit which many deemed imprac

ticable. He came on shore with his men, and con

trived to lift the stone from its place. The Logan 

Rock has lost the mysterious influence it is said to 

have possessed in the days of Druidical supersti

tion, but it is still endeared to the inhabitants of 

:r- See, A Guide to the land's Encl, by a Physician. 
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th at district by many long-cherished association , 
and valued by them as one of the mo ·t remarkable 
curiosities of their country. Great, therefore, was 
the clamour occasioned by this proceeding; and 
some influential persons thought proper to com
plain of the outrage to the Admiralty. The po
pular feeling was respected, and orders sent clown 
that the stone should be replaced. This was a 
work of greater difficulty than its dislodgement had 
been ; and such was the interest and enthusiasm 
excited by the circumstance, that the population 
assembled in crowds to witness the reinstatement 
of their idol on its rocky throne. How the affair 
was managed I cannot exactly tell you : the power 
required must have been enormous, but its appli
cation was at length successful; and the narrow, 
tooth-like projection, which formed a sort of pivot, 
was restored to the hollow it had previously oc
cupied. The Logan Stone was once more poised; 
but I have been told by a gentleman who visited 
it afterwards, while the marks left on the rocks by 
fixing the capstans and machinery employed in 
the restoration were still recent, that the equili
brium does not appear to be so nicely adjusted, as 
when it was the undisturbed result of the process 
of disintegration." 
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" I shall never forget that word, nor the process 

expressed by it," said Harry; "now that it is con

nected with so wonderful a story." 

"I cl are say you ·will be surprised at my taste," 

replied hi~ father; "but I confess that the mineral 

riches of Cornwall, contributing as they do to the 

prosperity of our country, are far more interesting 

to me than all its cairns and cromlechs, or even 

the Logan Rock itself." 

"They are more use/7,1,l certainly, papa; but I 

wonder you should think them more interesting 

than those relics of ancient times, that have so 

many romantic stories associated with them." 

"I suppose the interest of such stories arises 

from sympathy with the situations and feelings of 

traditionary heroes. To me they appear so much 

· obscured by the mist of fiction and fable, that I 

had rather sy_mpathize with the courage, ingenuity, 

and perseverance of real, living men, or those who 

have lived within the period of authentic history. 

That little map of yours+:· reminds me of a circum

stance which affords quite as striking an example 

of the power of slender means when employed 

with energy, as could have been displayed by 

the renowned king Arthur, or any other hero of 

romance. ,vhy, Harry, you draw in your chair, 

* See page l 04, 
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and look as if you expected some 'old heroic ditty!' 
But mine is only a plain prose tale of humble life: 
however, you shall hear it. 

"The range of rocks in 1ount's Bay, imme
diately south of Penzance, is traversed by a laro·e 
vein of felspar porphyry, perhap twenty yard. 
wide. Part of this vein supports the pier, and some 
of the neighbouring houses a.re built upon it; for a 
short space the rock seems to be lost beneath the 
sand of the beach, but soon appears again, an l 
runs along the shore for a considerable distanc 
towards the village of Newlyn. Your map i · on a 
very small scale, but I see this rock is represented 
by a line drawn from the point of Penzance in the 
direction I have just mentioned; at low-water it i.· 
a very conspicuous object.* 

"Any peculiar appearance in a rock so situated, 
was likely to attract attention; and many small 
veins of tin having been observed to cross it, some 
persons, about the middle of the last century, 
thought it might be worth while to risk a mining 
adventure, and accordingly made a beginning, by 
sinking works to the depth of a few fathoms, but 
they afterwards abandoned the project. 

" I believe it was in the year 1778, that a poor 
lit Dr. rorbe& on L. E. D. Ibid. ii. p, 271. 

Q 2 
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miner, whose name was Thomas Curtis, had the 

boldness to renew the attempt. I will endeavour 

to make you comprehend the nature of the ob

stacles he had to overcome. 

"The rock in which these veins of tin had been 

observed, is, at high-vrater, about two hundred and 

forty yards from the neighbouring beach; and the 

form of the shore is such, that the distance is not 

materially lessened at low-water, though the rock 

itself is then uncovered. At spring-tides the ,-rater 

is supposed to rise nineteen feet above the top of 

the rock, which is only bare at certain intervals 

between the daily tides; and these intervals, when 
• 

added together, make about two months in the 

year, during which the rock is visible. The pre

vailing winds cause a great surf to break against it 

even in summer; but in winter the sea bursts over 

the rock with such violence, as to render it quite 

impracticable to carry on mining operations. Here 

was an undertaking for a poor fellow, who pro

bably had not ten pounds in the world when he 

began his struggle with the ocean; for you perceive 

the attempt was almost equivalent to that of sink

ing a mine in the sea !"* 

"'l-l ell, papa, I grant he was as bold a man a 

➔•• Hawkins on Submarine .Mines. Trans. Geol. oc. Corn, i. p. 136, &c. 
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any knight of romance; but if he succeeded, he 
must have been like Lord Chatham, and trampled 
itpon impossibilities. I cannot imagine how he 
would even set about such an attempt !JJ 

"You perceive that he and hi a i tants could 
work only during the short interYal between tide ·, 
when the rock was above water. Three summer.· 
were therefore consumed in sinking the pump
shaft, which you may compare to a well dug in the 
solid rock. When this was done, a framework, se
curely boarded, was fixed round the mouth of the 
shaft, cemented to the rock with pitch and oakum, 
and carried up above the level of the highest 
spring-tide. This boarded turret rose twenty feet 
above the rock, and was two feet one inch square. 
In order to enable it to resist the beating of the 
surge, it was supported by eight stout iron bars, 
placed in an inclined direction against its sides. 
A platform of boards was then fixed round the top 
of the turret, and upon this a wins, to be worked by 
four men. Curtis hoped he had now hit upon 
means for carrying on his operations, even during 
the winter months, when the weather was fa
vourahle : but he was disappointed ; finding it im
pos ible to keep the water from forcing its way 
into his mine. either could he, when he had 
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raised the tin-stone, convey it from the rock to the 

beach, on account of the hen.vy swell and surf. 

He was therefore obliged to be inactive during the 

whole winter; but the short interval in which he 

was able to work, amply repaid his persevering 

labour, and acquired for his mine the reputation of 

a successful ad venture. 

<< The workings of this sing·ular mine were con

fined to the large vein of porphyry, or elvan, which 

I mentioned; and in the year 1791 the whole depth 

of the workings was only about twenty-six feet, 

and eighteen in breadth. At that time eighteen 

men were employed npon the rock between the 

tides; they worked for two hours in emptying the 

mine of water, and six hours afterwards in break

ing and raising the tin-stone, with which they filled 

about thirty sacks every tide. From the insular 

situation of the rock, the ore must have been con

veyed to the beach opposite in boats, and hence it 

probably received its appellation of the Wherry

.llfine. 

« In the following year the undertaking became 

more productive; nearly three thousand pounds 

worth of tin were raised in the course of the sum

mer, and great improvements were made in the 

machinery. A steam-engine was erected on the 
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shore, and a wooden bridge of much slighter and 

simpler construction than the Chain-pier at Brigh

ton, formed the needful communication between 

the engine and the shaft of the mine: it al o an

swered the purpose of conveying the ore to the 

beach. In this manner the mine was worked, and 

ore to the amount of seventy thousand pounds was 

raised from it. There was no appearance of the 

supply failing, when the enterprise was abruptly 

terminated by a misfortune which could neither 

be foreseen nor averted. An American vessel, at 

anchor in the bay, nearly opposite to N ewlyn, 

broke from its moorings, and striking against the 

wooden bridge, demolished the machinery, and 

thus put an end to an adventure which has seldom 

been equalled, either in boldness of conception, or 

the successful ingenuity with which it was con

ducted."* 

« What a provoking accident!" exclaimed Harry. 

"I hope the poor fellow had obtained enough before 

it happened, to pay for his bridge and his steam

engine, and make him comfortable for the rest of 

his life. I like this mine story exceedingly, papa; 

cannot you recollect another ?" 

"Perhaps I might; but I had rather not tell it 

* Hawkins, ib. 137-142, 
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you till I can obtain the section of a mine, which 

would give you some idea of the manner in which 

they are worked. At present I wjsh to set out on 

our travels along the line of this section of 

England . "\Ve have been sauntering· on the shores 

of ]\fount's Bay, till I had nearly forgotten it. 

"In the first place I wish you to observe the 

figures placed above the granite-rocks of the 

Land's End and St. lVIichael's Mount; they ex

press the number of feet to which those rocks are 

elevated above the level of the sea, which is repre

sented by this horizontal line extending through 

each division of the section from the Land's End 

to the eastern shore, and terminating near the 

mouth of the river Deben, on the coast of Suffolk. 

"The first division extends from the Land's End 

to Dartmoor, exhibiting tbe formation of Cornwall 

through its whole extent. The river Tamer, in 

the vale of that name, forms the boundary between 

Cornwall and Devonshire, in the part traversed 

by the line we are pursuing. Suppose I mark 

that line for you on your map : you may then com

pare it with the section as we pass along." 

Harry brought his map-the fourth division of 

England ;-J<· and his father, with a soft pencil, 

* eries of Maps by the U. K. Soc. 
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which he assured Harry would not injure the map, 

drew a line corresponding with that of the section. 

Leaving the high road from the Land's End at l\Iara

zion, it passed a little to the north of Truro, St. Aus

tell, Liskeard, Tavistock, Tiverton and Bridgewater, 

till it crossed the Avon between Bristol and Bath. 

"This nice clear map will answer our purpo ·e 

very well," said Mr. Beaufoy ; " it almo t com

prises the two first divisions of the section. Leav

ing Marazion we pass, you see, towards the north

east, over a country of clay-slate, intersected by 

veins of porphyry, or elva.n, and various me

tallic substances, till we reach a lofty group of 

granite hills south-west of Redruth. A. geological 

map, properly coloured, would show you that this 

mass of granite rises through the expanse of slate, 

which, after leaving· the g-ranite district of the 

Land's End, constitutes the general formation of 

Cornwall. From Redruth we proceed to the 

branches of the river near Truro, which, uniting 

just below that town, flow into the estuary forming· 

the harbour of Falmouth. At every spring-tide, 

the river below Truro assumes the appearance of 

a noble lake, two miles in length, and sufficiently 

deep for vessels of two hundred tons burden. 

"Truro is a small, but handsome and flourishing 

Q {j 
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town; owino· its prosperity to the judicious use of 

the advantages afforded by its central situation, 

and convenient access for shipping·. You may 

see, from the section, that the formation of the 

country is the same as on the other side of Red

rnth; clay-slate, with veins of porphyry and va

rious metals. Tin and copper are broug-ht to 

Truro for exportation, and constitute the chief 

trade of the place. The process of coining tin is 

carried on there with great activity: blocks of tin, 

so heaYy that they are difficult to move, lie in 

heaps about the streets. These blocks, after being 

examined by persons appointed for that service, 

are stamped with the impression of the seal of the 

Duchy of Cornwall, as an assurance that the tin has 

been properly refined, and is a good marketable com

modity: this stamping process is called coining. 

"The tin, thus prepared, is sent to the J\ilediter

ranean; indeed, it is said that Europe is princi

pally supplied with this metal from the productive 

mines of Cornwall and Devonshire. Yon have no 

d·oubt heard of the traffic anciently carried on by 

the Phenicians with the Cornish coast; and that our 

country is suppo..,e<l to have derived its name of 

Britain from Baratanac, a Phenician word, signi

f) ing The Land of Th."* 

* Chambers.-Art. Tin. 
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"Yes, papa; and they inhabited the shores of 

the Mediterranean : so this old-fashioned tin trade 

is still going on in its former channel. I like 

that." 

"There is a wide difference in our favour, 

Harry. We are the tin-merchants now; in ancient 

times the Phenicians were the merchants, and 

Britons the poor ignorant savages who supplied 

them with the means of wealth." 

"vVe are better off than in those days, certainly. 

But, papa, you have not told me what becomes of 

the copper collected at Truro from the neigh

bouring country : does that also go to the Medi

terranean ?" 

"Principally, I believe, to vVa1es, where there 

are large works for extracting the pure metal from 

the ore. The vessels employed in carrying it bring 

vV elsh coal for the use of the Cornish foundries; 

thus, you see, the surplus produce of one part of the 

country is exchanged for that of another, and by this 

means employment and subsistence are provided for 

all. In Cornwall there is great demand for another 

article which its own bleak hills do not afford : this 

is timber for the use of the mines, which is supplied 

from the vast forests of Norway.+:· Another profit-

* Edin, Gaz.-See Truro. 
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able source of employ is found in the disintegrated 

granite of the country. Though decomposed it is 

till useful : under the name of Cornish-stone it 

~mpplie the potteries with a valuable material; 

and, mixed in various proportions with clay and 

other substances, composes some of our best kind· 

of china. Ignorant savages would starve on the 

rocks of Cornwall-enlightened men convert the 

rocks themselves into the comforts and elegancies 

of life:-

'·what cannot art and industry perfor111, 

':\'hen science plans the progress of their toil !' 

"Indeed I do not know what they may accom

plish," said Harry, very significantly, "since they 

have made you quote poetry! But look, papa; 

here we are coming again to a granite-conntry." 

"Only another gToup of granite-bills in the wide 

ex pan e of slate. You perceive they are the most 

lofty elevations we have yet observed. There are 

several tin-mines in this neighbourhood, and much 

porcelain-clay, which is sent to the different pot

terie .+-: Leaving this granite range behind us, 

we again traver e a land of slate and porphyry, 

abounding as before with metals. Cro sing the 

* Edin, Gaz. 
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river Fowy, and passing by the granite group of 

Temple :Moor, we arrive in the vale of the Tamer, 

lying between hills of clay-slate, intersected by a 

wide stratum of the rock called greenstone. 

" The river Tamer forms the boundary between 

Cornwall and Devonshire. Your map shows that 

its meandering course terminates in the noble estu

ary of Plymouth Sound. The northern part of 

that magnificent harbour is called the Hamoaze; 

and there, in time of peace, great part of the British 

navy is moored. In the entrance of the Sound 

you observe the Breakwater, the greatest work of 

the kind ever attempted in this country. It is a 

vast heap of stones, quarried from a rock of grey 

marble on the eastern shore of the harbour, and 

brought together with prodigious labour and ex

pense, in order to form a barrier against the heavy 

swell which is almost continually rolling in from 

the Atlantic. The Breakwater is nearly a mile 

long, and is composed of large blocks thrown in 

promiscuous} y, and left to find their own base and 

position with regard to each other. The work is 

about two hundred and ten feet wide at the foun

dation, narrowing· as it rises upwards, till on the 

top it measures about thirty feet. The undertaking 

has been most successful, checking the swell, so 
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that large ships may anchor as securely behind 
this artificial barrier, as behind a coral-reef."* 

" ,\Then I bear the Plymouth Breakwater men
tioned," observed 'Irs. Beaufoy, " I cannot help 
regretting the material employed- it is so much 
too good for the purpose. A great deal of that 
marble is beautifully variegated, and take so fine a 
polish, that it seems quite a pity to bury it beneath 
the waves. Do you know, Harry, that the chimney
piece in the dining-room is made of the same rock? 
Perhap it may be the effect of national partiality, 
but to me it appears much handsomer than the 
veined Italian marble we have here.'1 

" I am quite of your opinion, mamma. And so 
they actually make use of beautiful marble like 
that, when common Portland-stone would answer 
the purpose just as well! ·vvhat stupid waste it 
seems." 

"You should make yourself acquainted with the 
circumstances," said 1'1r. Beaufoy, " before you 
venture to judge whether an act is wise or foolish. 
I believe that Portland-stone could not be obtained 
nearer than the Isle of Portland, which you see i a 
long way from Plymouth. The expense of bringing 
such a quantity as is required for the Breakwater, 

* Edin, Gaz. 
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would render the undertaking impracticable; and 

the stone itself is very ill calculated for ibe pur

pose, being- soft, and easily broken. Did you 

not observe how very careful the mason "a in 

handling· the slips of Portland-stone, when be put 

up that little chimney-piece in mamma's dressing

room? 

" The first and second divisions of our section 

unite near the centre of Dartmoor; which is, you per

ceive, more lofty than any elevation we have yet no

ticed. It is a rugged, mountainous tract, occupying 

the district between TavistoC:k and Exeter, and pre

senting a very dreary prospect. Huge, unconnect

ed masses of granite are scattered over the surface, 

which affords a scanty pasturage for sheep. To 

the south of this tract lies a waste still called the 

Forest of Dartmoor; but the name is probably 

derived from its ancient state, an assemblage of 

dwarf-oak, ash, and willow, being all that can now 

lay claim to the appellation.* It seems as if this 

granitic range had burst through the investing 

strata of slate and greenstone, which you see are 

represented in the section as leaning against its 

sides." 

" Mamma!" exclaimed Harry, " pray lay down 

* Edin. Gaz. 
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your work !-look if this is not just an illustration 

of " ·bat you told me about Mont Blanc!" 

" This rainy morning is just the thing, papa! I 

hope we shall be able to go quite throug·h the re

mainder of the section." 

The remark was not very well timed. Mr. 

Beaufoy was reading the newspaper, and happened 

to be in the midst of an interesting debate. "Put 

your own shoulder to the wheel," said he, " and do 

not call upon Hercules!" 

"The cases are not alike," thought Harry. "The 

wag-goner ·was only lazy: he knew perfectly what 

ought to be done. However, I will not be trouble

some to papa." Then, sitting down by the table, 

he placed the section before him, resolved to make 

his way through it if he could. 

The coal-deposit in the vicinity of the l\,fondip 

Hills was the object that first attracted his notice; 

and he was pleased to observe such an illustration of 

that basin-like form of the coal-measures, which his 

mother had described. He saw that the sides of 

this basin rested on the highly inclined strata of 

the old red sand-stone and mountain-limestone; 

and that those rocks and the coal-measures fol-
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lowed the same curve, as if their present arrange

ment was the result of some cau c•e operating upon 

them all, while the strata above the coal-mea ure: 

assumed a horizontal position. "How exactly thi .· 

agrees with what mamma said !"* thought he ; 

"and this conglomerate, associated with the new 

red sand-stone, or red marle, mu t be the mag·ne

sian limestone, the beginning of the horizontal 

strata. Then come the lias and its monsters ; and 

the oolites, divided into groups by their beds of 

clay ; and then the iron-sand and marle beneath 
the chalk; and the chalk it.:;elf, dipping under the 

clay and sand, as it does on our own coa t." 

"Well, Harry," said Mr. Beaufoy, laying down 

his newspaper, "have you found much difficulty?" 

"None at all, papa, so far as the principle of the 

section is concerned; but it has been rather a dull 

journey-very different from what it was when you 

told me the entertaining things as we went along. 

I cannot connect the idea of the appearance of the 

country with that of the strata beneath the surface, 

when I look at the section by myself. On compar

ing it with the line you drew on my map, I see that 

it crosses the river Avon between Bristol and Bath; 

and I remember it was in the lias-rocks near Bristol 

• See Diagram of the l\Iendip Hills and its explanation, p. 242, 
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that the bones of the plesiosaurus were first dis

covered. 

"The third division is almost taken up with the 

oolites; and I know hardly any thing about them. 

A for the last, it is just the chalk and clays of our 

own district; or, at least, very much like them. But 

here, papa, is one thing, almost at the outset of the 

second, which puzzles me. Neither mamma nor· 

you bave given me any account of the transition 

limestone. Mamma spoke of primary, mountain, 

magnesian, but not of transition limestone." 

" It is a distinction which it was unnecessary to 

notice, uutil you knew more of the subject. Now 

that you have met with the term, it is time you 

should understand what is meant by transit,ion · 

rocks. 

"You know that the primary rocks contain no 

vestiges of animal remains, while mo t of the e

condary strata abound with them. You also know 

that Nature seems to distinguish the commence

ment of a new class of rocks by the appearance of 

conglonierates-that is, of rocks formed out of the 

ruins of older rock , the fragments of which have 

been cemented together." 

" I remember that distinctly." 

"As the word transition," resumed Mr. Beaufoy, 
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" expresses a passage or change from one -tate to 

another, it may be applied to all conglomerates; 

which are, in fact, the transition rocks of Nature. 

But geologists, I believe, usually confine the term 

to the fragments of primary rocks; which, having 

been broken off by the convulsions or acritation. 

attending the first elevation of the strata, were 

shattered and tossed about in the primeval ocean, 

and afterwards cemented together-thus compos

ing the oldest conglomerates. As they were por

tions of primary rocks, they did not contain the 

relics of animals; l>ut lying in an ocean which was 

beginning to be inhabited, it is easy to understand 

how various kinds of shells and fishes might fall in 

between these fragments. As they became ce

mented together, it is evident that such animals 

would be inclosed or embedded in the substance 

of the newly formed conglomerates.-i<· I believe 

thi is as simple an account as I can give you of 

the supposed origin of the transition rocks of geo

logists, who regard them as occupying an interrne

diate place between the primary rocks containing 

no fossils, and the secondary, which often abound 

with them." 

" At first sight," replied Harry, " that appears 

* Ure, p. 130 and 141. 
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to be a distinction without any real difference. 

Rocks must either contain fossils, or not contain 

them; but when we think of these transition rocks 

as the united fragments of primary ones, and recol

lect that the animal remains had only slipped in 

between the fragments, there seems more sense in 

the distinction. Are these first conglomerates and 

transition limestone the same thing?" 

" Transition limestone is one of these rocks ; 

but the greater part of them consist of clay-slate, 

containing masses of talc and other substances. 

Transition rocks are distinguished by different 

names, according· to the nature of the fragments 

of which they are composed. Pieces of quartz, 

Lydian-stone, and clay-slate, united by a clayey 

cement, which is often mixed with coarse sand, 

form a rock called greywacke. The fragments of 

quartz and Lydian-stone are sometimes as large as 

a nut; those of clay-slate about the size of a man's 

hand; but in other specimens they appear broken 

down almost to powder : and then the rock which 

they compose assumes a flaky structure like clay

slate. 

" Some of the transition rocks are called piul

ding-slones. You have ·een the rounded pebbles 

on the beach, worn smooth by the action of the 
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waves. What should you think, Harry, of moun
tains in the Alps-mountains ten thousand i et 
high- being formed of conglomerated pebbles?"..:• 

"Round, rolling pebbles! How is it po . ible 
they could be built up into mountains ?'' 

" Not in their rolling state, certainly; but vvhen 
lying· in beds, either horizontal or slightly in
clined, at the bottom of the ocean, they may have 
been firmly cemented together, and afterward ele
vated by force acting from beneath, like strata of 
any other kind. You have not forgotten, I sup
pose, that the countries at present inhabited are 
believed to have once constituted the bed of the 
sea." 

« 0 no! I remember that perfect} y ; and when 
·we go to Bognor again, and walk on the shingles, 
I shall think of those Alpine mountains of pebbles. 
How curious, how very wonderful is the structure 
of the earth ! Wherever we go, surprising facts 
seem to claim our notice, and give us something to 
think about." 

"It is so, Harry. These cheap, innocent plea
sures are always ready for the enjoyment of those 
who will make use of their eyes_ And how natu
rally they lead our thoughts to the great Architect 

* Ure, p. 130, &c.-140, 141. 
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who framed this world of wonders, and is framing 

it-for we have ample proof that the work is still 

going on, not only in the coral-islands of the tropi

cal seas, but on our own shores. Do you not re

member how often we have noticed, at Bognor, 

what you used to call yoitng rocks-masses of con

glomerated shells and pebbles, between which the 

clayey cement had not hardened ? Can you not 

magnify such masses in imagination, and suppose 

vast strata formed in this way, and, when grown 

quite hard, uplifted by some convulsion, till they 

were left standing in upright walls? 

"Such are the famous pudding-stones of Savoy

a kind of greywacke sln.te, containing rounded 

fragments of gneiss and mica-slate as large as a 

man's head, and forming perpendicular masses, 

such as I have described. Is it not evident that 

formations like these must once have Jain in ueds, 

and have been cemented together while tbey re

mained quite or nearly horizontal ?" 

" I sho uld think so, papa. And now will you 

be so kind as to explain these oolites ? I know 

hardly any thing about them, except that the name 

is derived from the egg-shaped particles they con

tain." 

"Willingly: you have been trying to help your-
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self, and therefore de erre a little assistance from 

n1e." 

"Ah, papa, I thought Hercules would relent!" 

Mr. Beaufoy smiled. " Push that table nearer 

to me, Harry, and we will look at the section too-e

ther. You perceive that the inferior oolite i tinted 

of a brownish colour. This may remind you, 

whenever you look at it, of a peculiarity which 

distinguishes that formation from its neighbour, 

the great oolite. There is a larger proportion of 

brown oxide of iron dispersed throughout the mass 

which composes the inferior strata: it sometimes 

appears in minute globules, corresponding with 

the egg·-shaped particles of the upper oolite. The 

iron gives a brown tinge to the whole, _or passes 

into shades of blue or grey."-x• 

"I can believe almost any thing respecting the 

colouring property of iron, now that I have seen 

what has happened to mamma's great sponge. 

Ever sinee it touched that carbonate of iron, so 

many weeks ago, it seems impossible to free it from 

the particles. ,v ash and squeeze it as often as we 

will, it always gives a brown stain to the water. I 

think Joyce should have mentioned it among his 

wonderful instances of the divisibility of matter."t 

* Ure, p. 2-lcB. t Scientific Dialogues, ii. con. 2. 
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" If he had noticed every striking example of 

that fact, he would uot have left you the pleasure 

of finding a new one for yourself; therefore you 

a.re obliged to him for the omission. 

" And now, to return to the inferior oolite. I 

am not sure whether you understand the mode in 

which springs are supplied with water by the rain 

which falls npon the surface of the earth. You 

·ee, in the section before you, that the different 

strata rest upon or overlie one another, in all sorts 

of angle and inclinations; but perhaps you are 

not aware that the rains not only moisten the sur

face, but penetrate the interstices or little fissures 

of the upper strata, flowing along· till they are 

stopped by a stratum of clay or marle, in which 

they collect as in a reservoir. -l<· Fuller's-earth is a 

soil of this description; and being the upper stra

tum of the inferior oolite, it receives the waters 

which have filtered through the sandy beds of the 

great oolite, prevents them from sinking deeper, 

and throw them out in copious springs. When 

the sandy beds of this formation appear on th e 

surface, the rain which falls upon them in like 

manner filters through, and is collected in the 

rnarly becls associated with the lias, (which, you 

* :'-Ia1te-Dnm, tome ii, p. 294. 
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may remember, i.s the base or foundation of tb 
whole system of oolites.) These marly bed. al o 
throw out the waters collected in them, and thus 
tbe i.nferior oolite is supplied with two lines of 
springs, one from its upper bed of fuller's-earth 
clay, the other from the lower marles.* 

" The picturesque beauty of the hills m the 
neighbourhood of Bath may be partly owing- to 
the agency of the springs that issue from them. 
Slips or dislocations of the strata a.re very com
mon, as if large masses had been undermined, and 
in some places precipitated over the steep declivi
ties: in other situations they have subsided to a 
considerable depth. There is an instance near 
Bath of five successive depressions of the rock, 
forming- as many steep ridges or terraces. The 
made-springs always follow such dislocations, and 
may be seen gushing forth at the bottom of each of 
these ridges. Fractures of this kind not only form 
steps, but occasionally send down enormous blocks, 
which are either piled up in heaps, or scattered 
over the declivities. The hills are sometimes di
vided by vallies from one hundred and fifty to two 
hundred feet in depth; and in many of these the 
scenery is most beautiful, the streams that flow 

* Conybea.re, p. 260. 
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through them winding between bold, rocky banks, 

overgrown by feathering woods. One feature of 

the e romantic glens is ,ery interesting to the geo

logist-the horizontal bed of the inferior oolite may 

be seen re tin · on the edges of precipitous strata 

of mountain-lime tone,* as represented in the little 

diagram of the strata of the Mendip Hills, which I 

saw you looking at the other day,t 

" F(!ller's-earth abounds in the hills near Bath, 

sometime· appearing in layers eight feet in thick

ne s. It i remarkable for the property of ab. orb

ing oily matter, and derives its name from the use 

made of it by fullers-that is, persons employed in 

clean ing woollen cloth from grea e and other im

purities. The fuller's-earth of England is said to 

he superior to that of other countrie , both in quality 

and quantity; and the exportation of it wa former

ly prohibited under seYere penaltie , on account of 

itsimportancetooun,yoollenmanufacture . But oap 

is now generally sub titnted for that purpo e.:t 

" The g-reat oolite, which reposes on the fuller' -

earth, is the mo t important member of the Briti h 

oolite . It consi ts of a tratified, calcareou ma , 

varying in thickne from one hundred and thirty, 

* onybeare, p. 2.39, &c. and 254. t ee page 2-12. 

:j: Ure, p. 218,-Phlllips, p. 83. 
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to more than two hundred feet, and containing 

alternate beds of softer or harder texture. The 

former exhibit those distinct egg- haped concre

tions, which give name to tbi erie of rock : in 

the harder beds this peculiarity of structure i not 

so perceptible. The soft beds consist of excellent 

freestone, generally of a white colour, with a light 

tinge of yellow. That found in the neig·bbourhood 

of Bath has been lately employed in repairino· 

Henry the Seventh's chapel in Westminster Ab

bey. St. Paul's cathedral was built principally 

from the quarries near Burford in Oxford hire. 

Fragments of shells, mingled with the egg-shaped 

concretions, may be observed in all these beds, 

but completely broken down, almost as if they had 

been beaten to powder; so that it is generally im-

- possible to determine the species of shell to which 

they have belonged.* 

" Above the stratum I have just described, bed 

of clay and sand appear, lying beneath the foresl

rnarble and cornbrash, which compose the next 

member of this series, completing the division 

called lower oolites. These clays retain the water 

penetrating· through the cow.brash, which is only 

a thin rock; consequently, wherever it form th e 

* Ure, p. 255.-Conybeare, p. 205, 
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surface, a supply of water may be procured with 

but little labour. A curious circumstance re ults 

from this-the country is more thickly peopled in 

the range of the corn bra h than in that of the great 

oolite, where water can be obtained only by in

curring the expense of sinking very deep wells. 

They ba,e often been sunk through that rock to 

the depth of one hundred and thirty feet, till they 

reached the line where the oolite joins the fuller's

earth, which throws out the ·water it receive from 

the oolite in plentiful springs, as we have already 

noticed in the neighbourhood of Bath."* 

"It is plain," said Harry, " thn.t well-digging 

mu t be laboriou and expensive, when it is neces

sary to cut through one hundred and thirty feet of 

rock; and, of cour e, fewer wells ·will be dug, and 

fewer houses built, where it is so very trouble ome 

to obtain water. But look here, papa. If the pre

sence of clay insures a good supply, the ne. t di,i

sion must have it. See, from l\1almsbury to Oxford, 

there is one great level of clay." 

" True: but yet, in that district, it is u ually 

necessary to sink throug·h the bed of clay, which, 

in ome place , i supposed to be more than .five 

hundred feet thick. At Boston in Lincoln hire, an 

"' Ure, p. 2,j3,-Conyucare, p, 233, 
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attempt was made to pierce it; l>ut after penetrat

ing to the depth of four hundred and seventy-eight 

feet, the undertaking was relinquished a hope

less."* 

" That is strange indeed, papa! You said that 

people living· on the cornbrash and the great oolite 

obtained water by sinking wells down to the clays 

lying beneath those strata-that beds of clay are 

the natural reservoirs which upply our springs. 

How, then, can it be that this great bed of Oxford

clay should be destitute of water?" 

"The level tract occupied by that stratum is 

much intersected by rivers and canals; and the 

rains which fall on a surface so difficult for water 

to penetrate, probably drain off into the neigh

bouring streams. The rains which filter through 

the cornbrash and oolite also run off when they 

reach the clays; but this happening· beneath the 

surface of the ·earth, those overflowing waters be

come what we call springs. Clay acts as a reser

voir by stopping the water, and preventing· it from 

sinking deeper. If in any particular situation the 

stratum of clay should be wanting, the water filter

ing· from above would continue to escape down

wards, and be lost." 

* Conybearc, p, 199 
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"Thank you, papa. I begin to understand it 

better. I have not been sufficiently attentive to 

the consequences resulting from the strata lapping 

over one another, like tiles on the roof of a house; 

but now I see that wherever, by clay coming· up to 

the surface, the rain is prevented from penetrating, 

it cannot be collected into springs, but must run 

off and help to swell the rivers. If there should be 

no riYer at hand to receive the water, I suppose it 

would ettle in the lower grounds, and form marshes 

or lakes." 

" Well then, Harry, if you are satisfied on that 

head, let us turn our attention to the range of hills 

formed by the lower oolites. The section wi11 en

able ou to form a pretty good idea of their 

structure. 

" The cornbrash is generally found to compose the 

fir t a cent of these bills, where they begin to rise 

from the valley or level, occupied by the Oxford

clay, which bounds them on the east and south

ea t. Then the forest-marble, rising from beneath 

the com brash, extends higher up the slope , till it 

gives place to the great oolite, which forms the 

mot elevated region of the hills. Havino· gained 

the . ummit, we descend the western and north

western declivities, and oon find the inferior 
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oo]ite forming terraces on this side of the hill , 

and the lias occupying the plains at their feet.* 

Still more to the west are some detached ma es 

of inferior oolite, forming hill· separated from the 

range to which, from their structure, they appear 

to belong. You have an example of thi. in the 

Section. Dundry Hill is, you see, a ma s of infe

rior oolite, resting on a bed of lias, and quite sepa

rated from the oolitic range. From the top of our 

own bills you may observe another instance. That 

remarkable chalk eminence upon the coast between 

Worthing and Little Hampton, called High-Down, 

is separated from the general line of the chalk-hills 

by a breadth of two miles of plastic-clay, pretty 

much covered with woods. Thus High-Down stands 

conspicuously alone; and such hills a,ppearing sin

gly, at some distance from a range or group of si

milar structure, are called outliers,t Shall you 

remember that term P" 

" I cannot forget it, papa, now that you have given 

me a real example. I have often looked at High

Down, standing all by itself on that low coast, 

though I ha<l never thought about the structure 

of hills. ow it will be a more interesting object. 

* Conybeare, p. 214. 

t lb,-and Martin's Geol, Memoir of Western Sussex, p. 93 . 
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How true it is that pleasure increases with know

ledge! 

"I hope, papa, you ha,e a great deal to tell me 

about the middle oolites; they seem to be almo t 

\Yallowed up by this immense bed of clay." 

"It i the principal member of that group, cer

tainly, but not quite o disproportioned as it ap

pear in the section. When I go to London I 

will enclea,our to procure ou a geological map of 

England, ·which will give a very clear view of the 

. ituation and proportions of the various strata in 

this country. We can then enter into further par

ticular ." 

""\Vill you really get me uch a map, papa ?-one 

.·howing- the tructure of the whole country, as 

mamma's little map show that of the Land' End ? 

I hall be very much obliged to you!" 

"Then uppo. e we defer considerin°· the re

mainder of the ection till my return." 

" Mamma ha told me a good deal about the 

strata repre ented in the la t divi ion; they are 

almo t the ame a tho e of our own di trict. , he 

al o de cribed the iron-sand: so that if you vvould 

be o kind as to explain only that little portion of the 

oolite between Oxford and ylesbury, I . hall be 

c1uite willing to wait till you come home again for 
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the rest. What is meant by coral-rag ? Surely it 

cannot be real coral, near Oxford, m the very 

heart of England!" 

" Coral-rag is a loose, rubbly kind of limestone, 

which is often composed almost entirely of se,·eral 

varieties of branching maclrepores. These are a 

kind of lithophites, bearing some resemblance to 

coral, and like that, the habitation of little polypi. 

In the living state these animals are described as 

consisting of a tender, almost transparent sub

stance, variegated with beautiful colours.* But 

the fossil madrepores of the coral-rag, must have 

belonged to a former state of the earth, and were, 

perhaps, inhabitants of the primitive ocean. They 

are now hardened into a rock, two or three irre

gular courses of which are associated with beds of 

sand or grit-stone, resting on the Oxford clay; and 

above the coral-rag is found a calcareous freestone, 

full of broken shells, and occasionally passing into 

beds, in which the egg-shaped particles are much 

larger than in any of the other oolites. This free

stone is a tolerable material for building, but has 

one great defect, being liable to scale off in large 

flakes after a few years' exposure to the weather. 

The city of Oxford, so famed for its noble build-

* Chamber's. Art. Mac/1·epore. 
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ings, has reason to regret that this freestone 

abounds in its vicinity."* 

"But surely," said Harry, "it is foolish to u. e 

uch a perishable stone. If I were an architect, I 

would build with granite, cut so smooth that not a 

drop of rain could find a lodgment upon it. Then 

I need not fear disintegration." 

" I otwithstanding the defect I bave mentioned 

in this free tone," resumed Mr. Beaufoy, "its 

mface, in the neighbourhood of Oxford, near th e 

foot of the high ridge of Shotover, is covered for 

miles with quarries. In this spot you perceive, 

from the section, that a stratum of Kinimeridge 

clay lies over the coral-rag; by the latter term you 

must understand is meant the whole series of free

stone, madrepores and sandstones I have just de-

cribed. 

In one of the quarrie the upper surface of the 

freestone has been stripped of its covering of clay, 

and bears marks of having been subjected to the 

action of water, before the clay was depo ited 

upon it: small, cup-shaped cavities appear to have 

been worn into the sub tance of the tone, which 

i al o traver eel by many perpendicular rent. and 

fis ures, into which the clay ha insinuated itself.''t 

* Conybeare, 186. t l b. 18!). 
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"I am glad the quarry happened to be opened 

in that spot. Papa, i it not probable that tho e 

cup-like hollows were worn by the water in which 

the madrepores lived ?" 

"I should think not," replied :J\Ir. Beaufoy: "the 

tratum containing madrepores lies beneath the free

tone. If these hollows may be compared with 

excavations of a similar form, which I have men

tioned as occurring in granite, I should rather 

suppose they were formed after the retreat of that 

ancient sea had left the freestone exposed, like 

the granite of Cornwall, to the influence of the 

weather. 

"The coral-rag, or fossil-madrepore, lying beneath 

that freestone, is the highest considerable depo it 

of those lithophites which has been found in this 

country; hut in the etherlands, the Maestrecht 

beds, which lie immediately above the chalk, are 

rich in fossil-madrepores."-J<· 

"Then here is another proof that the position of 

the strata with regard to each other is not always 

the same. Mamma told me a curious fact of this 

kind. She said, that in Scotland there is an m

stance of beds containing coal resting immediately 

upon granite-while in England coal has been 

* Conybeare, 188. 



36 COAL-l\'10 1 EY. 

found only between the mountain and magnesian 

limestones."* 

"True, Harry. These are some of the examples 

which teach us that our knowledg·e of the structure 

of the earth is yet in its infancy; and that it be

comes us to be very cautious in forming general 

conclusion respecting it. Our present business is 

the examination of facts." 

"Well then, papa, will you now give me some 

account of these upper oolites ?" 

"vVillingly. The lower member of that form

ation is the Kirmneridge clay, which we have al

ready noticed as making its appearance at the foot 

of Shotover Hill. This tenacious soil is often co

vered with oak-woods; and hence, in Wilt hire, it 

is known by the name of oak-tree clay. Some

times it contains beds of bituminous shale; this i 

the ca e near Kimmeridge, on the coast of Dorset

. hire, where it is u ed as fuel, and called Kimme

ridge coal. 

"On the cliffs in that neighbourhood, and gene

rally two or three feet beneath the surface, i found 

what the country people call coal money. Two 

. tones set edgeway in the earth, are covered with 

a third, and in the cavity thus formed, there lie 

ee page 26-l. 
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pieces of coal of a circular form, from two to be

tween three and four inches in diameter: one ide 

of these piece is flat and plain, the other conve. , 

and adorned with moulding . The orig·in of th ·e 

singular deposits i , I belieYe, unknown, but th 

pieces are supposed to have been either amulets or 

money. The bones of some animal being usually 

found with them,* seems to favour the idea that 

the motive of deposition was connected with ome 

superstitious observance, but of what nature, it i: 

impossible to determine." 

"l think the motive mu t have b en super

stitiou ·," said Harry. "Coal-money of that size 

would be very cumbersome, as well as dirty and 

unpleasant; besides, a material so ea ily obtained, 

would hardly answer the purpose. 

" ow, papa, we have only one stratum left to 

consider. Why should this lime tone be called 

Aylesbury or Portland ? Those places are a great 

way asunder." 

" They are so ; and serve to dei:;ignate the two 

extremities of this formation, so far as its position 

has been ascertained in England. This freestone 

makes its first appearance near the village of 

Stukely, a few miles north of Aylesbury; and ac

companying, through a narrow tract, the course of 

• Conybeare, 177, &c. 
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the other oolites, terminates in the Isles of Portland 
and Purbeck. 

«you are well acquainted with the appearance 
of this rock, which, under the name of Portland
stone, you see continually used for the steps at our 
door , for window-sills, and very frequently for 
hearth-stones, even in our parlours, ince it has 
been a general practice to conceal the hearth 
under a rug. In London, Portland-stone is more 
extensively employed as a building material than 
it i here. The fronts of public edifices often con-
i t of it, and it g·ives them a very handsome ap

pearance. Freestone quarries are scattered over 
every part of the Isle of Portland,-l<· which form a 
striking feature of the southern coa t, projecting, 
like the head of a bird, into the water of the Eng·
li h Channel." 

"Here, I have it in my map! and the extremity 
1 called The Bill of Portland; perhaps from the 
resemblance you just mentioned. But, surely, it 
i not an island ; there seems to be a neck attached 
to this bird's bead, though a very slender one." 

'' That slender neck," replied Mr. Beaufoy, "ha , 
you perceive, a singular appearance in the map, 
and its structure is very remarkable. It is, in fact, 

* Couybeare, and Edin, Gaz, 
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a prodigious beach, or ridge of pebble , parall 1 to 

which is a narrow creek. Persons going from 

vVeymouth to visit the Isle of Portland, may b 

ferried over the creek, and ride or walk alono- th 

top of the ridge, where they may contemplat al 

leisure this wonderful wall, which ha been wa ·h cl 

up by the sea. The pebbles that compose the bank 

are, at the water's edge, about the size of a walnut, 

gradually diminishing to that of common gravel. 

Though uncemented, they form a bulwark, capable 

of resisting· violent storms, and of pre ervino- th 

adjacent country from destructive inundations. 

"The Isle of Portland is of a mountainous cha

racter-the oolitic beds rising abruptly above the 

stratum of Kimmeridge clay, which composes the 

basis of the whole island. All the coasts are steep; 

the base of Kimmeridge clay forming that steep 

lope called a talus by engineers, who construct it 

to support their ramparts. This natural fortifica

tion i surmounted by crags of the oolite, rendered 

still more rug·ged in appearance from the numerou::; 

quarries by which they are excavated. Some of 

the southern cliffs afford a noble view of The Race 

of Portland, so called from the meeting· of two con

flicting tides in the midst of the Channel; this oc

casions an agitation of the waves so violent that 
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. hips not aware of the current are often embayed 

on the west of Portland, and lost on the ridge of 

pebbles I have just described. Towards the east 

may be seen a vast heap of rocks at the corner of 

the Isle of Purbeck, which mark the spot where 

the Halswell East Indiaman met its untimely 

fate."* 

"I have read that sad story," said Harry. "But 

where is the Isle of Purbeck ? I do not see it in the 

map." 

"It is a peninsula, though usually called an 

island, and is partly separated from the rest of 

Dorsetshire by this arm of the sea running up to 

,v areham, and by the channel of the river Frome. 

Purbeck is very famous for its quarries of stone, of 

which there are several varieties in great demand 

both for building and paving. One of these, though 

a very hard paving stone, is said to have the 

property of exuding moisture with cbange of 

weather."t 

Mrs. B eaufoy, who had been attentively listening 

to the conversation, now said: (( I suppose that may 

explain an appearance in tbe floor of our kitchen, 

which has puzzled me. I have several times ob-

* Shaw's T onr. See Parkinson's Voyages, ii. p. 2!)5; and Conybcare, 182. 

t Edin. Gazetteer. 
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served some of the stones looking quite damp, a 

if newly washed, when I knew they had not been 

wetted. I was not aware of this being a peculiarity 

in the stone." 

" Then even you, mamma, are sometimes puz

zled by common thing ! How glad I am that you 

and papa have taught me to oLserve and think 

about them: it has given me so much pleasure-a. 

plea.sure that seems as if it never would come to an 

end. ""\Vherever we turn there is something to be 

learned-some curious or wonderful facts to be 

known. And the best of it is, they come out so 

unexpectedly, connected with things that we are 

seeing and using every day. What a good thing it 

was that we went to the chalk-pit!" 

" It bas certainly," observed Mr. Beaufoy, rather 

seriously," been the source of a great deal of present 

entertainment. Whether it deserves to be called a 

.good thing remains to be proved." 

" I do not understand you, papa. Is it not a 

very good thing to be so rationally entertained?" 

"It is pleasant while it lasts; but unless it should 

prove the means of rousing you to the exertion of 

yoiir own powers of observation and reflection, you 

will derive no solid advantage from the knowledge 

you have g·ained. Unless you continue to associate 



374 SELF-CULTIVATI01. 

them with new ideas, the facts which now appear 

so interesting will vanish from your memory, as 

plants wither and fade when deprived of air and 

water." 

"I was not aware of that; but surely, in my 

ca. e, there is no danger. I am better off than 

many. l\Iamma is so kind, I am sure she will con

tinue to tell me all she can ; and you, papa-you 

are going· to buy me a geological map; and I dare 

say you will explain it, as you have explained this 

section. Then, you know, I shall refresh my old 

facts with new ideas, and keep them from wither

ing." 

" We both feel great pleasure, my dear boy, in 

contributing to your improvement; and many other 

parent are equally desirous of advancing the pro

gress of their children. But I have observed, 

Harry, that young people who perceive this solici

tude in their friends, often fall into the error of 

supposing that they shall become wi e and clever 

without much exertion on tLeir part. There can

not be a greater mistake; for such per ons,-though 

surrounded from infancy with all the means and 

opportunities of acquiring knowledge, frequently 

turn out very inferior to others, who have been left, 

without encouragement or assistance, to climb the 
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hill of science by them ·elve . Sometimes, when I 

look round on the families of my frien ls and a ·

quaintance, I think the success of education i like 

that of farming in Buckinghamshir , a repre. ent cl 

in an account I was reading ye terday." 

"I believe," said :Mrs. Beaufoy, '' it is not un

usual to compare those engaged in the office of 

instruction, with the husbandman who sows hi. · 

seed, and patiently watches over the g·rowth of' th 

young plants. Is there any thing in Bucking·

hamshire farming peculiarly applicable to the sub

ject?" 

" I think o," replied her husband; "but my 

view of the matter would lead me to compare 

those farmers, not to the teachers, but to the pupils. 

The effect of circumstances on human habits, and 

therefore on the formation of character, is strik

ingly exemplified by the conduct of the farmer in 

different districts of that county. The southern 

part is occupied by the Chiltern Hills, which are 

chiefly composed of chalk, intermixed with flints. 

The soil is very shallow; and but for the exertions 

of the hu bandman, the produce would be trifling. 

He therefore bestows the most sedulous care on his 

farm. Every kind of material that is capable or 
enriching the soil is diligently collected, and ap-
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plied with judgment. He values even the flints, 

which at first sight appear to be useless incum

brances, because he knows that they keep the sur

face moist, and protect the grain from the sun; 

the heat of which, on the scanty soil of those hills, 

would be too powerful. He is also willing to adopt 

improved methods of culture; and thus, art and 

industry, triumphing over natural disadvantages, 

have rendered the district exceedingly productive. 

"In the Vale of Aylesbury, and the northern 

part of the county, this pleasing picture is reversed. 

Nature has done so much, that man bas become 

the indolent receiver of her bounty. The astonish

ing fertility of the meadows rendering exertion 

less necessary, the farmer neg·lects the means of 

improvement, and turns a deaf ear to the advice of 

men more enlightened than himself. It is in vain 

that little rivulets flow through l is beautiful mea

dows, supplying the means of watering them at 

pleasure, and thus abundantly increasing their 

produce. Content with the evening mist and the 

morning dew, or trusting to occasional showers, 

which descend alike on the whole country, he 

slights the peculiar advantages of his own situ

ation.* 

·:lf Britton and Brayley's Beauties of England, i. p. 277, &c. 
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<c And thus it is with all who depend upon their 

opportunities without being solicitous to im prom 

them. A large fortune doe not make a man rich, 

unless it is managed with economy. The al lest 

teacher cannot make him wise, if he suffer th 

streams of knowledge to glide past him unem

ployed. There is, also, my dear Harry, a more im

portant application of the same principle. either 

the best example nor the soundest instruction

neither enlarged views of ature nor ju t concep

tions of Providence, will make us good, unless 

these convictions of the understanding are accom

panied by the practical submission of our own 

wills and affections to the influence of religiou · 

principle." 

THE END. 





APPENDIX. 

While the last pages of this work were in the pre , 
I happened to read a letter, addre sed to Dr. Drum
mond by the Principal of the Belfa ·t Academy, whi ·h 
so pleasingly illustrates the advantages resulting from 
the study of Geology, "by showing how the thing 
works in actual practice," that I am tempted to 
transcribe the whole of it. 

Be1fast, 30th August, 1830. 
" My DEAR SIR, 

"I have great pleasure in giving you, 
according to your request, a statement of the circum
stances connected with the introduction of natural 
history as a regular part of the course of elementary 
education given in this seminary. 

"The academy, as you are aware, consists of a 
number of distinct schools, each superintended by a 
master, who gives his whole attention to his own de
partment, and receives the whole of the profits arising 
from it: and it is the duty of the principal to see that 
each master conducts his school with diligence, and 
on a judicious plan. Several attempts had been made 
to introduce the physical sciences into the mathematical 
cbool, but with little success. A few of the advanced 

pupil were occasionally taught the elements of natural 
philosophy and of chemistry, but there was very little 
demand for such instruction. At length, in the summel' 
ofl828, my brother, who on my appointment to the head 
of the academy in 1826, had succeeded me in the charge 
of the mathematical school, fortunately thought of 
adding mineralogy and geology to the usual course 
of geography. This was, in fact, only completing the 
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geographical course by the addition of physical geo
graphy, which had till then been omitted. The 
pupils, whose ages varied between the extremes of eight 
and eighteen, all entered with the greatest eagerness 
i·nto these subjects; so much so that at first I was short
sighted enough to feel some apprehension of their being 
led away from their severer studies by thi"s new and 
fascinating pursuit. But I was soon set perfectly at 
ease; for there was, in a very short time, a marked im
provement in the manne1· in which the other parts of 
their business we1·e perfo1·med by those lads who had 
given themselves most passionately to mineralogy and 
geology. This wa what I ought to have expected. 
When a ta te i formed for any one intellectual occu
pation, it is ea y to ingraft upon it a fondness for 
another. ,vhen a boy ha found pleasure in exerting 
bi facultie upon one . ubject, he i naturally led to 
try them upon otl:ers. 

"But this wa not all. Several of th~ young mi
neralogist had been introduced by my brother a vi-
itor at the meetings of the Belfa t atural Hi tory 

Society, of which you know he i a zealous member. 
They had been pleased; an<l they wi ·bed to have 
some better meaus of enjoying uch plea ures than 
by being pectator . Accordingly, one morning, 
after the lecture, they urpri ed their teacher by lay
ing before him a plan for the e tabli hment of a imi
lar Society among them elve , which they propo ed 
to call, 'The Academy atural Hi tory Society;' and 
of which they reque ted him to become president. My 
anction, as h ad of the academy, having been a ked, 

and given mo t cordially and joyfully, the Society wa · 
con titute<l accordingly, for the object of' giving mu
tual in truction in the various department of natural 
history, and of forming a museum for the academy.' 
Thi took place on the 30th of October, 1828 at which 
time the academy did not po se a single pecimen, 
nor a box or helf in which pecimen could be kept. 
It ha now a collection of mineral , which, for the 
value of the pecimen and completene of the uite , 
has been pronounced, by good judge , to be the third 
or fourth in lrelaud. There are al o a few good pe
cimen · of tufted birds, and a con iderable number of 
. hell . A gla ca e ha been erected, at an expen. e 
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of about twenty pound , in which the more attractive 
part of the collection i kept. The money required 
was raised partly by contributiom among the young 
people themselves, and partly by the donation of' 
a few lovers of science in the town and neighbour
hood, most of them belonging to the circle of my 
brother's personal friends. Of the pecimen , the 
greater part have been either purcha ed or collect d 
by the individual exertions of the member of the 
Society. One shoots a ni pe or a partridge on a holi
day; another contributes the de.fieta membra of hi 
sister's canary-bir<l; a third proudly depo its in th 
trea ury of science the piece of rock-crystal, or calca
reous spar, which he had hitherto regarded only a · a 
glittering toy; an East Indian pre ents leave from 
an Oriental plant, used for writing upon by the Bit-
mese, and covered with characters; the captain of a 
vVest Indian sbi p presents a fine conch, or a magui
ficent piece of coral, to a young favourite, and it is 
joyfully transferred to the Museum. The young nafu
ralists, in their holiday excursions, are always mindful 
of an enterprise of which they are Justly proud; every 
visit to the basaltic Mlls in the neighbourhood enlarges 
their already rich and beautiful collection of zeolites; 
and pupils from a distance bring, at the close of each 
vacation, the rocks and minerals of their native loca
lities. And you are not to imagine that these young 
people possess a flimsy or supe1:fidal knowledge of the 
subfect, or a mere knowledge of names. You will .find 
them excellent practical mineralogists, capable of de
ciding accurately, what specimens are worthy of being 
kept, and what are to be neglected 01· thrown away. 
Ar.d a continued series of exertions of this kind, 
when each individual service costs little or nothing, 
amounts to something in the end. After all, how
ever, the chief part of the mineralogical collection 
has been purchased, with great judgment and to great 
advantage, out of the fund· of the Society. Some va
luable donations have been received from externs; the 
most remarkable of which was a collection of native 
shells, containing about a hundred distinct species, 
gathered by a lady with her own hands, on the beach 
of Lough Foy le, for the ex pres;; purpose of being pre-
ented to the Museum. 
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"The Society of our young naturalists meets once a 
fortnight, when papers are read by the member in 
rotation, ancl conversations held arising out of the 
papers. 

"I consider this one of the most important improve
ment in education that we have yet effected, although 
we boa t of some that are considerable. You are 
plea ed to peak of me as having some share in this 
one; but I mu t di claim all, except the negative me
rit of having encouraged and sanctioned it. The 
credit of the fir t thought, and of the persevering 
exertions which reduced it to practice, is all due to 
my brother James. 

" I ought not to forget, that the parents of the 
children have noticed a marked change in the habits 
of such of them as have been taught geology. It has 
made them more animated and intelligent; and, by 
giving them a rational pursuit i'n their hours of amuse
ment, has done more to 'keep them out of mischief,' 
than any other thi"ng that could have been devised: for 
all of them follow up the study more or less, and some 
so far as to form little cabinets of their own at home. 
Every sensible mother, whose son has passed through a 
geographical class for the last two years, has expressed 
herself highly delighted with the effects, intellectual 
and. moral, which the geological part of the course has 
produced in the boy's domestic habits. 

" Wishing you every succe sin your laudable en
deavour to promote the tudy of natural history, 

" I am, my dear Sir, 
'' Very truly your , 

" R. J. BRYCE.' * 

* fnsertcd, by penrussion, from" Letters to a Young Naturalist on the tudy 
of ratuTe and atural Theology." By James L. Drummond, M. D. Publi hed 
by Longman, Rees, and Co. London . 
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