VII.—On the Nomenclature of the CornishRacks.

By JOHN HAWKINS, Esq. F.R.S., &c.

HONORARY MEMBER OF THE SOCIETY,

(Read October, 1818.)

I Trust that T shall not incur a charge of pre-
sumption, if, in this stage of our existence as a
scientifical body, I point out to my colleagues
the necessity of a correct nomenclature. Iallude
to the very general application of foreign terms
to our native rocks and minerals, in which mis-
takes are easily committed, that are injurious in
their consequences to the progress of geology.
In pursuing this fascinating science in a coun-
try which has so many claims to our attention,
it is natural that we should look, either for the
correction or the confirmation of our observa-
tions, to our predecessors in this career, particu-
larly the Germans. By a comparison of our own
observations with those which have been pub«
lished by these enlightened foreigners, we shall

be enabled to ascertain how far any of the phe-
- s

|
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nomena, which have engaged our attention, are
peculiar to this country; what circumstances
of any interest may have been overlooked by
us, or what links of the great chain of nature
are here wanting : and thus, in a science where
the experience of one observer ean accomplish
so little, and that little by sach slow degrees,
the united Iabours of Europe may be made sub-
servient to our instruction.

This acquaintance however with the obser-~
vations and the discoveries of our predecessors
cannot be obtained without seme difficulty,
whether it be in the study of a foreign idiom,
or in the correct application of the synonyms
of those mineral bodies, which are the ebjects
of our examination; for it is mortifying te be
obliged to confess, that except in the school of
Freyberg, no serious or very successful at-
tempts have been made to settle the language
of gedlogy.

It is therefore fortunate for this science,
that so many of the writers who have acquired
any celebrity in it, have been educated in this
school, and consequently have been led to adopt
the same terminology. Nor is it less fortunate
for the advancement of this science, that
Saxony, which has been the principal theatre
of their observations, is of all countries, that
which presents the greatest variety of interesting
geological phenomena.
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And here I cannot forbear to express the
sense which I feel, of the obligations which I
owe, in common with 8o many others, to the
father of this school, the celebrated Werner.
This man seems to have been born at that par-
ticular period in the history of a science, when .
a genius like his was most wanted to give
strength and consistency to its advances. It
was he who first methodized and depurated the
labours of his predecessors, created a new mi-
neralogical language, taught a more natural
method of observing, and pointed out a proper
division of labour in these pursuits.

Placed at an active period of life in the min-
ing and mineralogical chair of Freyberg, and in
the very center of the Saxon mines, those abun-
dant sources of geological instruction; he had
all the means of effecting whatever his zeal or
his genius suggested. The eloquence of his
delivery, his scientific precision, his enlarged
conception of things, his attention to the wants
of his hearers, soon drew around him pupils
from all the countries of Europe, and made
Freyberg the center of information in all that
relates either to the art of mining, or to the
science of mineralogy. It was frequented by
the natives of every part of Germany, (with the
exception of the Austrian states, which had g
school of their own,) most of whom were depu.
ted by their respective governments to perfect
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. their mining education there. At the academy
; of Freyberg were assembled Russians from the
. farthest part of Siberia, Swedes and Norwe-
. gians, Poles, Frenchmen, Italians, Spaniards ;
~and in the year 1793 I found therc two Bra-
_ zilians. When the Spa.msh government in 1786
Judged it adviseable to introduce the improved
.;process of amalgamatxon into the countries of
~ South America, most of the young mining pro-
_;ficients, who were selected. for that purpose,
j.were the ,pupils of Werner, and my fellow
students -

From these causes has arisen that general
_diffusion of the mineralogical language and me-
;thod of Saxony, which, by giving such an uni-
_.form direction: to .geological .enquiries, has' so
; much conduged to the advancement of this sci-
.ence in the last thirty years; and hence it is,
..that the name of Werner is become so well
, known in every region of the globe, from the
. mines of Siberia to those of Peru and Mexico.

.~ If I should be asked in what particular de-
. partment of science I feel most partial o the
merits of my instructor, I would point put that
.of geology. It is here that I think them pre-
eminent. His accurate mode of investigation,
the facilities which he enjoyed for personal ob-
.servation, and the numerous opportunities
which prescnted themselves for collecting infor-
mation through others, enabled him to classify
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- and ta-arrange all the kmown strata of the earth,
and:to, unfold, as it were, the order of nature in
their formation.

The language of his country was, I think,
particularly. faveurable to these views. Itis rich

. in words‘bath simple and compound, and what
the English (if they adopt not the Latin idiom)
find se necessary to express by a circumlocution,
the Germans; vexy readily and significantly ren-

_derbya ,compound word: of their own.

. 1 Can we justly blame Werner, if, in respect to
_the nomenclature of natural bodies, he adopted
the terms that were in common use? His
choice, as,.is often the ease in matters of . this
nsture, was determined by a balance of incon-
veniences. Moreover, the very general diffu-
sipn of mining ideas throughout that part of the
contjnent,had already created a language which,

_although rude, and even barbarous, and to a
certain degree variable in its:application, com-
prehended nevertheless most of the new objects
of geological interest. Its adoption therefore
was calculated to accelerate the advancement
of this new science in Germany, from whence,
in the natural course of things, it found its way
to other countries, which have since admitted
it to all the rights of naturalization.

It is the correct application of these terms of
foreign origin, whenever it may be necessary to
make use of them, that I now venture to recom-
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mend to our society. It is a key which will
eertainly open to us a great treasure of infor-
mation, and give an additional value to what-
-ever we may chuse to communicate.
I am induced to be the more explicit on this
“subject, by the use which has lately been made
of the term grey-wacke.

'This term, so well known in the dialect of the
Saxon miners, has been applied to a rock-for-
mation, which occurs in some parts of Germany,
where it constitutes the greater portion of that
group of mountains, known by the name of the
Hartz Forest. ‘

Werner, who had the means of making him-
self perfectly acquainted with the natural his-

-tory of this rock, has classed it among those
which he supposes to have been deposited du-
‘'ring the passage or transition of the earth from
its chaotic to its habitable state. It is consi-
dered as the most important of these transition
rocks, for with it, to use the language of Jame-
son, commences & new geognostic period, name-
1y, that of mechanical depositions. The charac-
ters of the mass do in fact justify, to a certain
degree,such an inference; foriits coarser grained
varieties are visibly composed of an aggregation
of particles of quartz and hornslate; which
particles have the appearance of having been
somewhat rounded by attrition, and are cement-
ed together by the matter of argillaceous slate.
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. It would have been more consistent with the
notion of its derivative origin, had every defi«
nition of this rock-formation been confined
within these limits : instead of which we find it
extended by later geologists, through all the
regular gradations observable in the grain of
the mass, to argillaceous slate, which has never
been suspected of being derivative; and after
an unavailing attempt to maintain the line of
distinction between these two rock-formations,
by some external characters, which are not suf-
ficiently constant to be of any importance, it is
now pretty generally acknowledged that the
terms grey-wacke slate and argillaceous slate
are convertible, it being impossible without the
aid of petrifactions, to ascertain where the one
ends and the other begins. :

A dilemma so unfortunate as this is, ought to
have suggested the probability of some error in
the process of reasoning upon which these dis-
tinctions are founded, and might have sooner
led to its correction; for as the priority of for-
mation was confessedly due to that slate which
contained no petrifactions, it was natural to
conclude that the order of transition, if there
were any, would be conformable with the march
of nature. It is surprising, as the derivative
origin of the grey-wacke rests so much upon this
view of the subject, that there should ever have
been any other opinion in respect to this order,
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and that the grey-wacke rock, instead of ter-

minating the formation of argillaceous slate,

should have been regarded as its archetype, or

the point from which it proceeded. So general

nevertheless has been this misconception, that

the terms grey-wacke and g:.ey-wacke slate

have been applied, without recerve, to strata

which exhibit in a very imperfect manner, if at

all, the derivative character, and which are alto-

gether destitute either of petrifactions or of the

limestone beds containing them ;—in short, to a

primitive rock, in no respect whatever differing

from our argillaceous slate : the consequence of
which is, that this latter and more ancient de-

nomination is now, in the literal sense of the -
word, losing ground, and gradually becoming

obsolete.

It does not appear that Werner had ever
contemplated this abuse of a denomination,
which the progress of discovery, at the period
when he first adopted it, seemed in his opinion
to justify. Struck with the derivative nature
of this rock, and the organic remains, which
were occasionally observed in the ,mass, he
found it expedient to separate it in his earliest
systematical arrangement, even from the argil-
laceous slate into which he had traced its tran-
sition, and with which it alternated. Accord-
ingly, in the short or elementary classification
of mountain rocks (gebirgs-arten) which he
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published in the year 1787, the grey-wacke is
placed among the derivative rocks at the head
of the secondary class, but no mention is made
of grey-wacke slate; so little was he then dis-
posed to include in this new denomination, any
thing which possessed not the true derivative
character. The same arrangement subsisted at
the period of my second visit to Freyberg in
1793; but on my return thither in the year 1798,
I found that some very important changes had
taken place in the order of the Wernerian ar-
rangements; the class of transition rocks hav-
ing been introduced between the primitive and
the secondary ; at the head of which new class,
was placed that argillaceous slate, which had
been observed to contain organic remains; the
true grey-wacke being here stationed at the.end
of the series. The primitive sort of argillaceous
slate, on the other hand, still kept its place in
the system of arrangement, next to micaceous
slate. Admitting, as Werner did, that nature
had repeated the same operations at various in-
tervals, there was nothing in this separation of
the argillaceous slate into two distinct classes,
which could be deemed unscientific.

And here I could have wished, that the no-
menclature, as well as the arrangement of these
rocks, had remained stationary, or at least sub-
jected to such limitations as would have obvi-
ated all that confusion which has since arisen.

The chief cause of this evil, I suspect to lie in
T
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our ignorance of the true nature of grey-wacke.
It has been generally considered as a derivative
rock, and this opinion is necessarily connected
with the notion of a previous disintegration of
strata of argillaceous slate, and the removal or
reunionr of their fragments. But, if this had
been the case, nature unquestionably would
have left a bold line of distinction between
strata, the origin of which had been so essen-
tially different: whereas no such line exists,
the transition of one rock into the other being
insensible. This shews that both owe their
origin to the same mode of deposition, the na-
ture of which has been apparently both chemi-
cal and mechanical, without being dersvative ;
except in those cases, where the fragments of
one bed are found inclosed in another. By our
adoption of this hypothesis, we should indeed
exclude grey-wacke, as a distinct rock-formation,
and admit it only as a subordinate one, which
may have some inconveniences, although none
that I know of, that can be compared with
~ those arising from its present station in the
system; where it seems to be perpetually
struggling not so much for existence, as for
exclusive dominion.

As it appears, therefore, that the two rocks
here mentioned, cannot be separated in any
system of geology, without some violence to na-
ture ; would it not be adviseable to include both
under the general denomination of the older ;
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distinguishing the primitive sort of argillaceous
slate, from that which is of more recent origin;
and considering the true grey-wacke as apper-
taining to the latter ?

Being desirous of ascertaining the synonyms
of the rocks which constitute the principal strata
of Corawall, I transmitted to Mr. Werner in the
year 1793 a well ehosen collection of specimens
of some of their varieties ; and in the autumn of
the same year, I had the satisfaction of hearing
his decision upon them. Nodoubt wasexpressed
of the nature of our metalliferous rock, the
killas. It was pronounced to be a genuine
thon-schiefer, or argillaceous slate, in no respect
differing from that which occurs in Saxony.

As the belts of iron-stone which encircle the
granitical hills in Cornwall had very early en-
gaged my attention, I felt particularly anxious
to submit some specimens of this interesting
rock-formation to the examination of such an
experienced observer. ‘Those taken from the
neighbourhood of Penzance were, after a rigid
scrutiny, pronounced to be hornblende-rock in-
timately mixed with the constituent mass of
argillaceeus slate, and in part genuine horn-
blende-slate. Some specimens of iron-stone
from Penpillic and Corrogat in Trewardreth
parish, which I procured from the late Mr.
Rashleigh of Menabilly, were characterized by
Werner as follows:—* This rock is an intimate
“ mixture of hornblende and dense or compact
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< felspar, in which a little quartz may be occa-
“ sionally perceived. Some specimens bear a
“ very near affinity to the horn-schiefer of the
“ Swedes.”

To the judgment of the same accurate obser-
ver I submitted various specimens of our
Corish elvan, and the result of their examina-
tion was expressed in the following words.
“ The globules in the Chyanoweth elvan consist
“of quartz and mica intimately mixed. This,
“ together with the elvan from Pedenavonder
“in Sithney, perfectly resembles the substance
“ of the granitical veins near Eibenstock and
“ Johangeorgenstadt, and is in fact a fine grain-
“ed variety of granite. The elvan from Port-
“ kellis-Bal, and Huel Whidden in Breage, is
“ the same, with this difference only, that the
« felspar is dissolved into porcelain earth. The
«elvan from Polgooth is an argillaceous por-
¢ phyry, which in the lowest levels of the course

"« or channel, approximates to the same fine
« grained granite which composes the veins at
¢« Eibenstock. The Pentuan stone is common
“ porphyry.”

Ishallnowlay before the society some thoughts

. and reflections that have naturally arisen during
the consideration of this subject.

There are evidently numerous varieties of
the Cornish elvan, in some of which may be

-traced the transition from porphyry into granite.
The mass contains, moreover, in a state of dis-
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persion, many extraneous crystallized substan-
ces, and is intersected by veins of different
minerals, which veins are of contemporaneous
formation. The circumstances under which
the elvan occurs, as we learn from the instruc-
tive report of Mr. Carne, are in many respects
singular, and inasmuch as they are connected
with the natural history of our tin and copper
lodes, highly important. We have still, how-
ever, but an imperfect knowledge of these, and
I trust that those members of our society, who
may have opportunities for collecting further
information, will not neglect to avail themselves
of them. By way of hint to assist their enqui-
ries, I beg leave to mention that in addition to
the many extraneous substances which have
been observed in the elvan, may be placed the
tourmaline which I found in a quarry of this
rock between Grampound and St. Austle. I
shall moreover take this opportunity of record-
ing a very old observation of my own, which
throws some light, imperfect as it is, on the
mode of its formation. I allude to a smooth
spherical mass of elvan, about the size of a large
cannon-ball, which I once found embedded in a
solid block of the same rock. This ball of elvan
appeared to have acquired its shape by long
attrition, before it became inclosed in a fresh
deposition of the same mass.

I shall conclude with recommending a more
accurate discrimination of all the varieties of
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our granite, and an enquiry into their relative
situation. In an attempt which I once made
to express by colours on Martyn’s map, the
different strata of the county, I pereeived that
the granite hills formed several distinct and in-
sulated groups of a circular form. Each of
these in my opinion deserves a particular exa-
mination, with a view to the decision of a ques-
tion of no small importance, whether these in-
sulated portions of granite are,strictly speaking,
of homogeneous formation. That variety of
granite, which, besides the three constituent
parts of the mass, in their usual relative pro-
portion, contains large perfect crystals of felspar
in a state of dispersion, appears to me to be
peculiar to the west of England, although even
there not of general occurrence. The Dartmoor
granite is of this kind ; likewise that of St. Just,
Sancreed, Sennen, St. Levan, Buryan, Paul,
Madron, and Gulval. Should the remaining
parishes of the peninsula westward of Penzance,
be composed of it, we must necessarily draw this
inference, that the strata which constitute the
granitical formation in Devon and Cornwall, be-
long to two or three different periods; that is
to say, they indicate as many pauses in their de-
position, which allowed perhaps of some modifi-
cation of temperature, and either a quicker or
a slower passage from a solvent state to that of
a crystallized deposition.




