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with inherent powers adequate to the diffs 

culties to be oppofed, and to the offices it has 

to perform. It increafes, ats its part in the 

ceconomy of nature, continues its {pecies, 

and dies. Each creative is balanced by a 

deftroying power, and each deftroying coun~ 

teracted by a creative; and thus the organic 

world, after the lapfe of fo many ages, ftll 

continues the fame, though the individuals 

which compofe it are ever changing. Were 

things at reft, there would be no need of 

any powers in nature ; and confequently 

there would be no laws by which to be 

diretted. But things are far otherwife. 

The modes of acting of thefe powers, which _ 

are ever the fame, are the laws; and thefe 

. are only “known by their effects. 

Bodies fo different as the inorganic and 

organic cannot be fufpected of being go- 

verned by the fame laws. In the latter, it is 

the mechanifm of the ftru€ture which per- 

D forms
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forms every thing, direGting the matter. In 

the former, it is the matter itfelf which pof- 

fefles the power. If we examine what 

paffes in organic bodies, as well vegeta~ 

ble as animal, we find the various indivi- 

duals endowed with a ftru€ture by which 

they take in different fubftances foreign to 

their own; feparate, and affimilate to them- _ 

felves what is proper, and reject what is ufe- 

lefs or hurtful; and this from their firft 

feeble rudiment. Thus the {mall acorn be- 

comes a lofty oak, and the inert egg an 

active fenfitive animal. We obferve the 

gradual change taking place, the increafing 

-ftature and development: we fee in part 

the mechanifm by which it is accomplifhed, — 

1
 

but know not its moving principle nor ட் 

mode of ating. We candidly acknowledge: 

our ignorance, and without meaning to ex- 

plain it, attribute it to an organic ftructure, 

and call it a growth of intus-fufception. 

The
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‘The matter taken in is confidered as inert; 
and power and action are attributed to the | 

organic body alone. Could we fee further, — 
probably, we thould find that the chief ufe 

of this ftru@ure is to bring the extraneous 

‘matter within the fphere of reciprocal 

action; we fhould fee that this ftru€turé 

performed the office of the inftruments of 

the chymift’s laboratory, by which bodies 

through comminution, trituration, &c. 85௦, 

are adapted to act upon each other. : 

The elementary fubftances of the mineral 

kingdom are not ‘inert; they have their 

active powers, and thefe we will now pro- 

ceed to examine. Two laws govern the 

thineral world: attra€tion of aggregation, 

and attraction of combination. To the firft, 

mineral bodies owe theit exiftence in fepa- 

tate homogeneous mafles, in oppofition to 

the ftate of acciderital and heterogeneous 

mixture, ‘They likewife owe to it theit re 

Dae. gular
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gular cryftalline forms ; and without this law, 

the folid parts of our globe would only have — 

been a confufed chaotic mafs. To the latter — 

we are indebted for the great variety of com- 

pound bodies which are the refult of fo few 

elementary fubftances, and likewife for the 

changes that take place amongft them; even : 

the procefles performed in the laboratory of 

the chymift are founded on this. Laws fo 

important require a deeper examination: let 

us therefore confider them more in detail. 

And firft of AGGREGATE ATTRACTION. 

Bodies that are folid have their active 

powers centred in themfelves, and eternal 

repofe is the refult; unlefs another body, — 

in confequence of the attraction of combina- 

tion, unites with them, when a new body 

is formed. But all bodies in a fluid ftate 

are combined with their folvent, and then 

their particles, thus feparated, have little ten- _ 

dency to unite with each other. But as foon 

as
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as this folvent is withdrawn, the particles 

thaf compofed the fimple folid body again 

Umite: and they unite according to parti- 

cular laws; fo that, as we thall afterwards 

fee, under proper circumftances they form. 

regular peed figures invariably the fame. 

If feveral are mixt in the fame folvent, they 

in becoming folid do not unite indifferently, 

and without fele@tion, and thus form a 

heterogeneous mixture ; though this would 

certainly be the cafe, did the great law of 

attraction, by which great maffes are go- 

verned, prevail, where attra@ion is in the 

reverfe ratio of the {quares of their diftances ; 

but each unites exclufively with its own kind: 

and the confequence of this is, that, inftead 

of a tumultuous chaotic mixture, we have 

beautiful cryftals, each kind having its own 

proper character. 

Mr. Pelletier, an ingenious French chymift, 

relates the following curious experiment, 

ரதா which
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which admirably exemplifies this doétrine; 

He mixed a folution of alum in afemifluid 

mais of clay, and, having ftirred them weil 

together, left it till it was dry: he then 

broke it, and found the alum had formed 

regular cryftals. It is quite evident, that, 

inftead of regular cryftals, if nothing but 

the common law of attra€tion had ‘atted, 

the alum would, though concrete, have been 

full difperfed through the mafs of clay ; and 

as in this femifluid mafs there could have 

been no cayities, it is equally plain that the 

particles of alum had the power to throw 

afide the particles of clay, and unite with 

their fimilar particles. To this law, then, the 

law of aggregate attraction, we are indebted 

for every thing that is homogeneous and 

fymmetric in the foffil kingdom. The differ- 

ent kinds of elementary matter, of which 

foffils are compofed, then, are not inert, but 

poflefs active fpecific powers, by which they 

form
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form homogeneous and regular figures ; and 

Ee ~~ form of cryftals is the natural ftate of 

_ bodies belonging to this kingdom of 

Nature, notwithftanding fo very {mall a part 

of its produétions is found in this ftate. 

To the formation of regular cryftals, it is 

requifite that the matter be fufficiently 

attenuated through heat, or through the 

folving menftruum, and that the bufinefs of 

aggregation fhould proceed ‘in a flow and - 

tranquil manner. But though a very {mall 

part of our earth is compofed of regular நரம் 

talline bodies, this law of aggregate attrac- 

tion has prefided at the formation of a great 

part of it: for all bodies that have a {parry 

or fpathous texture are nothing but a more 

or lefs tumultuous affemblage of indetermi- 

nate and half-formed cryftals. Let us ex- 

amine ftill more in detail this fubject of cry{- 

tallization. 

There is this analogy between the orga- - 
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nic and ‘inorganic bodies, that in their in- 

_ creafe or growth they retain their firft forms, 

and their change or difference is only ia 

fize: the former acquire. this, by an in- 

tus-fufceptive growth; the latter, by a 

juxta-pofition of particles. As far as our 

= 

fight, even aided by the microfcope, will 

extend, we fee that the firft rudiment of a — 

eryftal is its perfect form; that in this its 

embryo ftate, if we may ufe the expreffion, 

it differs only in fize from what it will be 

hereafter. But we know by experience, 

that feveral circumftances are requifite to 

the formation of regular cryftals. It is pro- 

bable, that the primary particles, of which 

they are compofed are polyedral forms ; and 

that towards the formation of regular cry 

tals they muft unite, not accidentally but 

by particular fides ; yet it muft be admitted, 

that as the primary particles are infinitely 

“றத! a greater accumulation on any par- 

ticular
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ticular fide may be one caufe of irregularity, 

bu, tidus the juxta-pofition fhould take place . 

nthe fame fides. Many fufus nature in 

    

binets of the curious in “cryftalliza- 

‘tions thew this. 

It will, 1 think, now be eafy to conceive, 

that many minerals which have not regu- 

lar forms may be the refult. of cryftalliza~ 

tion; and that we may go by degrees from 

the moft perfea geometric figure to the 

-moft tumultuous affemblage of cryftalline 

particles. In the fenfe in which the word 

eryftallization is here ufed, every concretion 

from a fluid ftate is the refult of cryftalliza- 

tion, and may exift either in Fhe ftate of 

regular cryftals, or be fo irregular as not to 

be definable, or in the ftate of confufed ag- 

gregated particles. Thefe three different 

ftates, it is not neceflary to obferve, run 

into one another. It is in this latter ftate : 

that many of. the minerals that form entire 

‘mountains |
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mountains are found; probably all, except 

_ thofe which are formed of the powder, duft, 

or fragments of other rocks, as the breccias} 

fand-ftones, &c,: yet even thefe A, but. 

the ruins of thofe which had been formed 

in this manner. It is, then, to this law we _ 

owe every thing that is cryftalline, fymme- | 

tric, and homogeneous. 

However important the law we have juft 

treated of may be in the formation of 

foffils, it muft be clear, upon an attentive 

confideration of its characters, that it can 

only be. the caufe of the aggregation and 

concretion of the elementary fubftances ; 

that though it brought thefe ‘out of their 

chaotic confufion into beautiful homogene- 

ous maffes, and regular fymmetry ; yet it 

never could combine them, and in various 

proportions ; and thus create, from fo few 

-elementary principles, fuch a multiplicity of 

minerals as are the xefult of thefe combi- - 

nations. 
‘ .
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nations. “This is dependent on a quite dif- 

\ ferent. law, in fome degree an oppofing 

oie, the LAW OF ATTRACTION OF COMs 

BINATION, which we will next confider. 

- What are the real elementary and fimple 

fubftances; whether any of thofe which we 

‘confider as fuch are really fo, muft be an- 

fwered with a modeft doubt. We are right to 

confider thofe as fuch, which hitherto have 

admitted of no further analyfis, and-which. 

by fynthefis we cannot form; but as chy- 

miftry throughout its progrefs has from 

time to time, by the analyfis of thefe fup- : 

pofed elements, fhewn us our error, we 

ought to hold this opinion with the diffi- 

dence of uncertainty, or perhaps rather re- 

ceive it merely as a convenient language or 

mode of expreffion. . 

We did not enquire into the caufe of the 

preceding law, we were content with ob- 

ferving its effects ; nor fhall we attempt 

now
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now to find out the caufe why certain 

bodies combine together in preference ‘to ர 

others, but merely ftate the facts, and-thén 4 

fhew the immenfe importance of this law. 

As the feience of ‘chymiftry. is little more 

than the knowledge of, the preferring or 

feleting difpofition of the different ட. 

tary fubftances and their compounds, and 

its operations little more than the adjufting ' 

and difpofing them to reciprocal action, 

-every page of chymiftry muft bear witnefs — 

to the exiftence of this law. It has this con- 

formity with the laft kind of attraétion, — 

and this difference with the attra@ion of 

ereat mafles, that it only aéts when the 

bodies are almoft or altogether in contact. 

Though this law merely concerns matter 

of different kinds, there is no univerfal rule 

that there fhould be a combination between _— 

any two of them indifferently ; for, on the 

contrary, there are fome that never will 

combine
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- "Though fuch triple combinations are bit 

little within the power of the chymift’s art, 

yet are they very common in Nature: hee 

the elementary bodies ate often- 73 found 

united not only 3, but 4 or 5 together. 

Thus, for inftance, the Emerald, according. 

to the analyfis of Mr. Bergman, is the com- 

bination 22 parts of filex, 60 of argill, 

§ of lime, and 6 of iron. The Hyacinth, 

according to the fame celebrated chymift, is 

compofed of 25 parts of filex, 40 of argill, 

20 of carbonated lime (or about 6 of car-_ 

bonic acid, and 14 of lime), and 13 of 

iron: here is a combination of five fimple 

fobftances exclufive of water, and both the 

carbonic acid and water are compounds. 

The Labrador Feldfpar is, according to Mr. 

Bindheim, compofed of 69 parts of filex, 13 ப 

of argill, 12 of gypfum (a compofition of 

about 7 parts of vitriolic acid and 5 of lime), 

7 of oxyde of copper, and 0,030 of oxyde 

of
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Rocks and, mountains have been divided 

into the ftratified and unftratified ; the great | 
_ Alpine rocks being ranked under the latter, 

and thofe of our gentle hills and plains 
under the former: and there certainly is a 

great difference in this refpect, between the 

great Alpine rocks and thofe of our hills 
and plains,. though it may be rather in de- 

gree than in kind. I have followed a great 

chain of primitive limeftone mountains, for 

perhaps an hundred miles; yet they never 

appeared to be divided into regular beds, 

though they were fome hundred yards in 

height. But it is well known, that ftrata 

‘are fometimes very thick, from finding them 

in the evidently ftratified mountains. In 

the Carpathian mountains, I found a ftratum 

of foudfioné. about an hundred’ yards thick, 

covering {maller ftrata of fandftone and 

fchiftus, and covered by a bed of limeftone 

of equal thicknefs to itfelf; and they are 

found
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found from: this thicknefs, and even thicker, 

to the thinnefs of a fheet of paper, and ex-. 

tend in length and breadth through whole. 
provinces. 

In general, the more early or primitive 

ftrata, which are moftly formed by precipita-. 

tion, are found in thicker beds than the more 

modern, which in general are compofed of , 

the rubbith and flime of the former by fub- 

fidence. oe as 

Strata ae found in all inclinations, from . 

the horizontal to the vertical. This cater 

of inclination may arife from two caufes, 

either from the precipitating or fubfiding 

matter falling upon an irregular fwelling or 

hilly -bottom or foundation, which is often 

the cafe I believe in the more modern ftrata 5. 

(fee plate 1.) or from the falling in, or giving. 

way of the bottem or fapport, which has 

happened to both the primitive and modern, . 
a py se
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மீ contemplation, and the elyfium 5 of 
the admirers of fublime and pidurefque | 
beauty ? 

Mountains and hills are the protuberant 

irregularities, the glens and valleys, the ex- 

cavations, and the great plains, the more na+ 
tural furface of the earth. Mountains being 

nothing more than rocks that have been left — 

‘when the furrounding country funk down, 

or, as fome think, that have been raifed up 

above it, can be nothing more than fingle 

- beds or various fitata of rock, or the ruins 

and fragments of them.—There is no exa 

line of diftin@tion between mountains and 

hills: the former appellation is more aps 

propriate to the great elevations generally 

formed of the thick and primitive beds of 

rock ; the latter to the more gentle, and com- 

pofed of modern ftrata or gravel. But it is 

the height and not the nature of the rock 

which gives the denomination. 

5 Mountains,



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



11060. 

 



 



 



oun 

 



 



 



 



 



 



 



 



 



 





 



 



 



 



 



 



 



 



 



 



 





 



















 



 



 



 



 



 



 





 





 





 



 



 







 

















 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 





 



 





 







 



 











 









 





 





 



 



 



 







 



 





 


