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1.-07: some Advantages which Cornwall poe-
*eases for the Study of Geology, and on the 
use which may be made 2/' them. 
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THE science of Geology, as far as it is founded 
on a close investigation of the nature of those 
stratified masses which compose the superior 
crest of the earth, and on the study of their 
relative age and position ; appears to have taken 
its rise in Sweden and Germany about the 
middle of the last century. It acquired a great 
degree of popularity in the latter country, from 
the writings of Born and Ferber, and, soon after-
wards, it excited the attention of philosophers 
in France and Italy. 

The publication of the mineralogical Geo-
graphy of Saxony by Charpentier, in the year 
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1778; may be said to have formed an epoch is 
the history of this science ; for it was the first . • • 

:Attempt, in the analytical way, to explain the 
•.  geological structure of a great country. Many 

••••.. similar works, of less magnitude indeed, but on 
.• an enlarged scale of proportion, soon followed ; 

:•• and in the course of a few years Germany was 
inundated with geological essays relating to • •• • • every part of that empire. 

The language in which the earliest of these 
writers made known their observations and dis-
coveries, was as vague and imperfect as might 
be expected from the novelty and originality of 
the pursuit in which they were engaged, but it 
soon acquired a great degree of scientific pre-
cision ; and the observations which at first had 
been made in a manner too cursory and super-
ficial, were gradually reduced to order, and 
assumed a better direction. The science owes 
this advantage to the school of Freyberg, which 
the genius of Werner soon rendered the central 
point of geological, as well as of mining in-
struction. In his lectures upon this subject, 
the earliest I believe that were ever given*, 
and which are strictly founded on the inductive 
process of reasoning, we have the first great 
outline' of the method which nature seems to 
have pursued in forming the strata which com-
pose the surface of the globe; and it is to his 
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unwearied zeal, his animating example, and lu-
minous instruction, that we must chiefly ascribe 
the popularity which this science has acquired 
in every country of Europe. 

The pre-eminence, however, which is so justly 
due to the 'school of Freyberg, has arisen in 
some measure from local circumstances ; for it 
is situated in the midst of the deepest mines of 
Europe, ,,and iu a owintry (Germany) where 
mining operations have certainly been extended 
farther than we have any example of elsewhere. 
And here I must observe, that the advantages 
which any country has the reputation of pos-
sessing, for the study of geology, will bear in 
most cases an inverse proportion to its extent ; 
the smallness of the space in which nature has 
exhibited the traces of her operations, rendering 
them ao much the more obvious to our notice. 
Thus, for instance, a geological traveller may 
toil for weeks and months in his progress front 
the Rhine to the Vistula, without observing one 
fact worthy of record, if we except the blocks 
of syenite which are scattered over the surface 
of that sandy region ; while the mineral moun-
tains of Saxony, which occupy a space compa-
ratively small, to the south of this line, will 
present to him most of the phenomena which 
Anstrate the formation of the globe. 

A country nearly of the same extent as that 
portion of Saxony, and scarcely inferior to it in 
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geological importance, is that which forms the 
immediate object of our attention. It presents, 
like Saxony, the traces of the earliest mineral 
depositions, and exhibits them in a still more 
striking point of view ; while the facilities for 
observation are, upon .the whole, much greater 
than they can be in any inland country. It is 
in Cornwall toe, that the immense importance 
of its mining concerns has given to these pur-
suits an additional interest: the art of mining 
being in fact most intimately connected with a 
practical knowledge of the strata in which it is 
carried on. Accordingly, this sort of knowledge 
will be found to be very generally diffused 
among a certain class of our population, and to 
be made subservient to their speculations. In 
this limited sense, every miner may be said to 
be a geologist ; and I have met with many of 
these, who, as far as their range of observation 
extended, had very correct notions .of the leading 
phenomena. 

having already intimated what claims Corn-
wall possesses to be ranked among the primitive 
countries of the globe,—and these claims, as far 
as our patriotic feelings are concerned, will be 
readily admitted ; I shall beg leave to consider 
how far the advantages arising from this dis-
tinction conduce to our instruction. With this 
view, it will first be necessary to remind my 
colleagues, that the primitive strata, notwithr 
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standing their very general diffusion, represent, 
in point of extent, but a small portion of the 
surface of the globe ; that in the early period of 
4heir formation, nature appears to have acted 
with more uniformity and simplicity, than at 
subsequent periods ; and that the absence of all 
organic remains in these masses deprives us of 
the means of tracing with sufficient precision, 
their relative antiquity. We have before us 
none of those compound stratifications, which 
exhibit the sudden and rapid changes of the 
fluid in which they have originated; and which 
bear such striking evidence of the revolutions 
to which they have since been subjected. We 
have none of that anomalous nature, which seem 
to connect the highest and the lowest members 
of the great series; or which exemplify the 
strong analogy between the Neptunian and the 
Vulcanic modes of formation. Even the grada-
tions of the primitive class are here wanting; 
for we have no decided examples of gneiss, of 
granular marble, or of micaceous slate ; which 
are so highly characteristic of it. Our school 
of geology, in fact, must be regarded as deficient 
in the materials towards a general and com-
prehensive system of instruction. What then, 
it may be asked, are the advantages which it 
really possesses ? and what is the best use that 
can be made of them ? The answer to this en-
quiry involves in it some considerations which 
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will oblige us to take a more enlarged view 9T 
the subject. 

The strata which are so familiar to our ob.-
servation in this remote corner of Europe, 
derive a particular interest from their ubiquity: 
they present the earliest results that we know, 
of the passage of matter from a fluid to a solid 
state ; and in whatever situation they are found, 
they bear a striking appearance of uniformity : 
they belong in fact to that class which, being 
the most general, as well as the most undevi-
ating in their composition and character, may 
be regarded as the most essential to the consti-
tution of our globe. To illustrate this, it is 
sufficient for me to observe, that our granite 
and our argillaceous slate are found in every 
region of the earth, while the chalk which con;
stitutes the basis of our midland counties, is 
confined to a mere spot on its periphery. On 
the other hand, the variations of most of the 
secondary rocks are infinite; and nothing can be 
more partial or capricious than their location : 
for the operations of nature, as we approach 
the termination of- her labours, seem to have 
been more and more under the influence of local 
and transient causes ; and the results, although 
they shew, in some instances, a renewal of her 
former efforts ; bear too plainly, in most of 
these, the marks of her exhausted energy. The 
advantages therefore of a primitive country, 
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such as this is, in point of instruction, are of a 
very superior order ; the phenomena all point 
to the earliest period that we can trace of the 
earth's formation; and they reflect some light, 
glimmering and imperfect as it is, on the 
circumstances which accompanied that great 
crisis. 

It is easy to perceive that these circumstances 
must have varied considerably in regard to time, 
pressure, heat, motion, and fluidity; not only 
in the different rock-formations compared with 
each other, their component masses being in 
fact the result, some of a perfect, others of an 
imperfect or confused crystallization ; but they 
must have varied to a certain degree in each of 
these masses individually ; while the traces of 
what has been called a sedimentary deposition, 
are more or less observed in most of them. 

To the circumstances already enumerated, 
which have had so great an influence on the 
crystallization of the great rock-masses of the 
primitive class, we may now add the varying 
proportions of the earths, which enter into their 
chemical composition. The number of these 
simple elements is but few, and of these, the 
siliceous, the aluminous, the calcareous, and the 
magnesian, constitute by far the largest portion : 
few, however, as they are, the variations re-
sulting from the different proportions in which 
they are capable of combining, are numerous. 
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It, is fortunate; perhaps, for the study of geo-
logy, that the actual forms of their chemical 
combination are very limited; while, on the 
other hand, the aggregation of these forms, in 
masses of great extent, is not much varied or 
multiplied, Under the first head we may ens• 
merate quartz (which is a situp e substance), 
carbonate of lime, felspar, mica, hornblende, 
talc, and chlorite, together with shorl, garnet, 
shiller-spar, and topaz, which may be considered 
merely as accessary. The different aggregations 
of all these natural species of the mineral 
system, with the sole exception of the carbonate 
of lime, have produced granite, gneiss, mica-. 
ceous, talcous, chloride, and hornblende slates, 
argillaceous slate, syenite, green-stone, and all 
the other rocks of the early trap-formation. 

I have included our argillaceous slate in this 
arrangement of most of the aggregated• and 
crystallized rocks, because there is much reason 
to consider it as an intimate mixture of quarts; 
with mica, talc, chlorite, and perhaps in some 
instances with felspar. We may trace the last 
in those varieties of the slate which in this, 
country are contiguous to the granite, and so 
well known under the denomination of kin's: 
on the other hand, the talcous ingredient of the 
mixture is more conspicuous in the , varieties 
which occur at a distance from the granite. 
This, however, I scarcely venture to advance 
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as a fixed opinion founded wholly on my own 
observations ; but I submit it with all the de-
ference that is due to those who may have 
better opportunities than I have had, either of 
verifying or of confuting it. It is certainly an 
object of no small importance to ascertain, if 
possible, the real nature of this rock : for, should 
the opinion which I have just hazarded be 
confirmed, the apparent anomaly in the dis-
position of the slate immediately over the gra-
nite will vanish ; for the nature of the mixture 
in these two rocks, would be, in that case, not 
so different as to excite any surprize at their 
contiguity. 
" In noticing the marks of what has been called 
their sedimentary deposition, an allusion has 
been made to the stratification of the great 
rock-masses ; and it is here, as in many other 
instances, that an ambiguous expression is bor-
rowed for want of a better; by which means 
the progress of science is impeded by a reason-
ing built on false analogies. The meaning of 
sedimentary deposition ought, in fact, to be 
restricted to the arrangement of matter accord-
ing to the specific gravity of its particles after 
a previous mechanical suspension ; the 
phenomena, which we call stratification, seem 
to be the result of some short but reiterated 
pauses in the progressive crystallization and 
consolidation of the great rock-masses. 
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In the instance which I have here given of 
the vague use of language, the cause evidently 
lies in the imperfect conception of the phe-
nomena of nature: but the imperfection of 
language itself seems to have some influence, 
vice versa, in producing this confusion of ideas; 
which is undoubtedly the case in the vague 
manner of its application to those divisions of 
the rock-masses which determine the peculiar 
figure of their separated parts. Geology is an 
inductive science, founded on observation, and, 
in its present state, can no longer dispense with 
the ability to proclaim its progressive advance-
ment. It is long since the attention of geolo-
gists has been drawn to the disposition observ-
able in every distinct rock-mass, to separate in 
a form which is in some measure characteristic 
of its composition : although to this day, as far 
as I know, no general name has been given to 
this phenomenon. By some who have noticed 
a degree of uniformity in the angles resulting 
from the inclination of so many plane surfaces, 
it has been, confounded with crystallization, and 
by others, on rather better grounds of reason-
ing, with stratification ; although from the first 
it differs in' the very material point of the struc-
ture of its mass, which is not one crystal, but 
an aggregation of crystals ; and from the other, 
in that of continuity. It seems to be the effect 
of the contraction of matter at the period of its 
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consolidation, and is common both to the Vul-
conic and the Neptunian formations ; and this 
theory derives a further confirmation from the 
influence which the size and form of the aggre-
gated parts of the mass have on the mode of 
its division. 

I know no better generic name for this dis-
tinctive character, than that of Articulation, 
while most of its specific forms might be ex-
pressed by the terms prismatic, cuneiform, 
rhomboidal and tabular, of all which we are at 
so loss for examples in this county. 

In stating to this society my thoughts on 
some of the modifications of matter which are 
observable in the oldest strata of the mineral 
kingdom, my object has been, first, to direct 
their attention to the causes which have had 
an immediate influence in producing the phe-
nomena which pass under our daily observation; 
and, secondly, to establish a fixed language for 
communicating our ideas: the precision of 
these much depending upon the language with 
which they are associated. It is vain to expect 
this at an early period in the history of any 
natural science; but as the principal pheno-
mena of this have now been well ascertained, 
and there is no want of zealous and active co-
operation among the younger members of our 
society ; it is to them that I more particularly 
address myself. They will perceive how cau-
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tiously I have advanced any conjectures on the 
remote causes of what we see ; and how little 
I value any theory which is founded upon an 
arbitrary arrangement of facts. Even the lan-
guage of geology ought to partake of this neu-
trality, and by no means be strained to favour 
any particular opinions. Armed with the same 
caution, and possessed with all the ardour of 
youthful enthusiasm, let them enter the great 
field of observation which lies before them: 
their attention will soon be arrested by objects 
of the greatest interest, and the natural propen-
sity of the human mind to classification and 
arrangement, which is perhaps the most plea-
sing exercise of judgment, will soon lead them 
to a closer investigation. Here the dawn of 
science commences. The field of enquiry may 
now be extended, and the facility with which 
this may be done in the direction of the sea-
coast, affords every stimulus to youthful exer-
tion. I shall conclude with a reflection, which 
will not be thought irrelevant to the subject of 
this communication. 

The study of the little planet which we inha-
bit, together with all the varied forms of animal 
and vegetable matter which adorn it, appears 
to be one of the most rational employments of 
man during his short existence. There is no 
purer source of intellectual pleasure, and scarcely 
any thing which raises our conceptions so much 
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of the Almighty Creator. Yet how heedless of 
these objects, except as they minister to our 
use, do we pass through life, in spite of all the 
curiosity which is implanted in us by nature. 
The crystallized matter upon which we tread, 
and even those useful minerals which we extract 
with so much avidity from the bowels of the 
earth, scarcely excite a desire in most of us to 
know how they were formed, or in what relation 
they stand to the rest of the creation. In an 
age so enlightened, this insensibility is oppro-
brious to us, and will no longer be tolerated. 
An appeal has already been made to our latent 
energies, and I confidently hope that- the insti-
tution of this society will lead us back to that 
neglected study, which so powerfully attracted 
us when young ; and from which, neither the 
amusements of the fashionable world, our pro-
fessional pursuits, or the heat of political con-
tention, have weaned us entirely when old. 


