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A brief review of the Classification of the Sedimentary Rocks
of Cornwall.

By Sir RODERICK IMPEY MURCHISON, G.C. Srt. 8,
F.R.S., V.P.G.S. & R. GeoGr. S., &c., &c,,

HONORABRY MEMBER OF THR SOCIBTY,

(In a Letter addressed to the Pres., Sir C. Lemox, Br., M.P.,

My pEAR Sir CHARLES,

In compliance with the promise I made when attending
your last anniversary meeting at Penzance, I now give you a more
decided opinion than I was then enabled to do, respecting the age
of the lowest and oldest of the sedimentary rocks of Cornwall.

Not having seen the fossils collected by Mr. Peach on the south
coast of Cornwall, I then found it difficult to come to any other con-
clusion than that at which Professor Sedgwick and myself had
long ago arrived ; viz., that with the exception of the presence, in
the north-eastern extremity of the county, of a portion of the
culmiferous (carboniferous) trough of central Devon, the remain-
ing and underlying strata of Cornwall were of the age of the
Devonian or old Red system. The few Cornish fossils which were
then shewn to me in your museum, were unquestionably similar to
those with which I was formerly familiar in Devonshire and
North Cornwall, as well as with those of the Rhenish provinces
and the Eifel, which Professor Sedgwick and myself had shewn
to occupy a like geological position. They were in fact, forms of
the same type as those which, at the suggestion of Mr. Lonsdale
and with the assistance of Mr. James Sowerby on one occasion,*
and with the help of MM. de Vermeil and &’ Archiac on another,+
we had published as characteristic of a group of intermediate
characters, pertaining to strata lying beneath the carboniferous

* Trans, Geol. Soe., N.8., vol. V., p. 633, + Idem, vol. vi,, pp. 221, 303,
vu2
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rocks and above the Silurian system. In a word, they were iden-
tical with some of the numerous fossils of Devon and North
Cornwall published in the work of Professor Phillips;* who, in
pointing out in certain tracts the connection of this group with the
carboniferous fossils, which he had so well deseribed, and in others
with the Silurian forms I had published, had also concluded that
the great mass of fossiliferous strata which rise up from beneath
the culm measures of central Devon were of the same intermediate
characters. In his valuable Maps of Cornwall and Devon, Sir
H. De la Beche gave essentially the same views of geological
guccession ; and lastly, in his Report upon the geological structure
of that region, he described certain detailed sections in the southern
districts of Cornwall, to which I will presently advert.

In proposing the word “ Devonian,” as applied to the interme-
diate strata in question, Professor Sedgwick and myself thus
qualified our meaning in regard to the extension of such rocks
into Cornwall :— In asserting that the stratified rocks of Devon-
¢ ghire and Cornwall are, upon a broad scale, the equivalents of
“the Carboniferous and old Red systems, we do not however
“ deny, that in certain tracts the lowest members of some of these
“ rocks may represent the upper division of the Silurian system ;
“ for although we have as yet found few if any of the fossils most
% typical of that system, we admit that when the sediments of a
“ given epoch have been accumulated under peculiar conditions,
“ we must expect to find considerable variations in the forms of
“ animal life. Again, we know that the rocks of this region have
“ undergone great changes in assuming their hard and slaty cha-
¢ yacter; and under such circumstances, the difficulty of precisely
“ limiting the boundary line of any portion of them is prodigiously
% increased.”

The truth is, that neither Sir H. De la Beche and Professor
Phillips, nor Professor Sedgwick and myself, had, at the time
when our works were published, seen any fossils from South
Cornwall sufficiently distinct to warrant the conclusion, that it con-
tained forms of an older type than those which had been detected
in North and South Devon and in the West of Cornwall. It was

* Paimozolc Fossils of Devon and Cornwall, + Phil. Mag., 1889, vol. xiv., p. 241.
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therefore believed (and all geological maps were coloured accord-
- ingly) that the zone of rocks occupying the southern headlands of
Cornwall, between the Bay of Plymouth on the east and the
Lizard Head on the west, were simply downward expansions of
the fossiliferous “ Devonian ” strata. In this state of the question,
your associate Mr. Peach began his labours in collecting fossils
along the southern headlands of Cornwall. He first ascertained
that certain forms first discovered by Messrs. Couch in the
environs of Polperro were fishes, which he exhibited at the
Cork meeting of the British Association, and concerning which
Professor Phillips and myself could only venture (so obscure
did they appear to us) to give the guarded, though suggestive
opinion, which Mr. Peach has recorded in your thirtieth Report.
I then ventured to surmise, that these ichthyolites might belong
to the Upper Silurian rocks, the oldest in which the remains of
any vertebrated animals had yet been discovered, because “ they
“ occurred in rocks forming the axis of South Devon and Corn-
“ wall, which I had always considered to be the oldest in that
(13 country‘,’

In pursuing his researches, Mr. Peach published in 1844 a
synopeis of the Cornish fossils from various localities, in which,
besides the ichthyolites of Polperro, he identified several mollusca
from Gorran Haven, Caerhayes, and Carn Gorran Bay, with typi-
cal Silurian species. These were the fossils I was so anxious to see
at Penzance; and Mr. Peach having obligingly forwarded them to
me in London, I no sooner unpacked the box, than I found that
true Silurian and even Lower Silurian rocks existed in Cornwall,—
the proofs being the presence of certain simple-plaited Orthidee,
which are invariably typical of that age. But, although Mr.
Peach had come to a correct general conclusion, the specific
names he attached to the South Cornish fossils in your thirtieth
Report are not correct. In respect to the ichthyolites from the
slates of Polperro, Pentuan, &c., they have been referred to our
mutual friend Sir Philip Egerton, who is better versed in the
classification of Agassiz than any of our countrymen, and he thus
Writes to me concerning them :—¢ These remains are very enig-
‘ matical, and I cannot identify a single specimen with any form I
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“know. T do not think any one of the fragments belongs either
‘“to Cephalaspis or Holoptychius. The nearest approach is to
‘“ Bothriolepis. The dorsal fin named by Mr. Peach Onchus
“ Murchisoni (Agass.) is not so, as far as I can determine from the
* description of Agassiz, unless it be a more perfect specimen than
“he has seen. The longitudinal ribs, instead of being uniform
“ (as figured by Agassiz), are notched, more after the manner of
“ Ctenacanthus, The other Onchus may be O. tenuiserratus, but
“ I have not here the means of comparison. From the general
“ appearance of the collectien, I should say they differ from any
“ old Red or Devonian fishes T have ever seen.”

If these ichthyolites do not decisively help us to settle the age
of the Polperro zone of rocks, they are still of great interest, as
being the only group of fishes worth noticing which has been
found in the older rocks of Devonshire and Cornwall,* and also,
as being associated with shells which Mr. J. Sowerby identifies
with the Bellerophon trilobatus (Sil. Syst.) and the Loxomena
lincta (Phillips). The first mentioned of these shells is charac-
teristic of the tile-stones in Herefordshire and Shropshire, and is
also found in strata of the same age in Cumberland (between
Kirby Lonsdale and Kendal), which form the uppermost band of
the Silurian rocks, or, a transition from the Silurian into the
Devonian system. Now, as Professor Sedgwick and myself had
inferred that the limestones of Looe and Fowey belonged to the
lower calcareous zone of Devonshire, and as the sections of Sir
H. De la Beche shew that the Polperro beds dip beneath the
Looe and Fowey rocks, the zoological evidences seem to harmonize
with recorded physical facts, and we thus obtain reasonable grounds
for believing, that the lowest Devonian, if not the uppermost
Silurian, strata, are exposed in the district which ranges along the
shores of that part of Cornwall, by Polperro, Pentuan, &e.

But, if doubts should exist as to whether the Polperro slates
ought to be referred to the bottom of the Devonian or top of the
Silurian system, the discoveries of Mr. Peach in the headland of
the Dodman, and in the prolongation of its strata to Veryan Bay,

* Professor Phillips mentions two very imperfect and doubtful scales of fishes, the one in
South Devon the other in North Devon, Pale. Fossils, p- 133, figs. 256, 257,
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completely demonstrate, that still older and unquestionable Silurian
rocks are there present. This is the district in which both Professor
Sedgwick and Sir H. De la Beche had noted the existence of a
line of elevation,* running from N.E. to S.W., which bringing
up certain quartzose or argillaceous slates had thrown the beds off,
both to the S.E. and N.W., the published section of the latter
having clearly indicated these relations.

The fossils found by Mr. Peach at Gerrans Bay, as determined
by Mr. J. Sowerby, are Orthis lata, O.orbicularis, another species
resembling O. plicata, and a fourth which does not appear to have
been published. At Caerhayes, Mr. Peach has collected other
forms of Orthidee, one of which approaches nearest to the O. alter-
nata of the Silurian system. The remainder are not, however,
referrible, as he had supposed, to Leptena lata, Terebratula
nucula, Atrypa striatula, &c. The fossils from the Great Peraver
quarries in Gorran Haven, on the eastern face of the Dodman,
are still more decisive; for the species which Mr. Peach has
named Orthis flabellulum and O. testudinaria both belong, un-
questionably, to the Orthis (‘callactis B)t calligramma (Sil. Syst.),
and with it is a form undistinguishable from the Orthis (canalis)
elegantula (8il. Syst.). The only well preserved trilobite in this
rock appears to me to be the Calymene pulchella (Dalman); a
second species resembles C. Blumenbachii.

No one accustomed to the Palmozoic rocks can throw his eye
over the fossils from these three localities, without at once recog-
nizing them as true Silurian types. They have an entirely distinct
Jacies from the fossils of the overlying Devonian system; none
of the species so abundant in North-western Cornwall are here
present. With my imperfect knowledge of the country, it would
be premature to say, that subdivisions can be established in this
highly dislocated region, so as to define Upper and Lower Silurian
bands. But it may safely be asserted, that the fossils of Gorran

*® See Trans. Geol. 8oc., X.8., vol. v., p. 688; and Report on Cornwail and Devon, p. 84.

+ This shell was called Orthis callactis B in the Sil. Syst., Pl. 19, fig. 5, but subsequent
comparisons have shewn that it is identical with the O. caltigramma (Dalman) of Scandinavia,
Russia, &e,

In like manuer, the Orthis canalis of the Silurian System has proved to be the 0. elegantula
of Dalman; and the names of that author being the oldest, are now unecessarily adopted.
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Haven are Lower Silurian types; there being no one species
more eminently characteristic of the inferior portion of that
system than the Orthis calligramma, which, in Shropshire and
the adjacent Welsh counties, is found to range downwards, from
the very uppermost beds of the Caradoc sandstone into the
heart of the Snowdon slates, and is equally typical of the Lower
Silurian rocks of Russia and Scandinavia. At the same time, I
do not think that the Gorran Haven beds lie deep in the Lower
Silurian group: they probably represent the upper portion only of
the Caradoe sandstone; for the Orthis canalis, or elegantula, and
the Calymene pulchella® (Dalm.), closely allied to C. Blumenbachii
are Wenlock, as well as Caradoc, fossils. Judging from the fossils
only, I should say that the beds at Gerrans Bay with the Orthis
orbicularis are younger than those of Peraver and Gorran Haven.
Time and careful researches must, however, determine this ques-
tion of detail, and all I can now express is my opinion, that the
quartzose rocks and killas which extend from the tracts above
alluded to, to the mouth and centre of the bay and harbour of
Falmouth (probably much further to the 8.W.), are of Silurian
age also.

The energy of Mr. Peach having thus afforded us the key by
which new lights are thrown upon the succession of Cornish strata,
I cannot but hope, that when the government geological surveyors
revisit Cornwall, they will define the exact demarcations between
these Silurian masses and their overlying Devonian neighbours.
In fact, I have, within these few days, been talking over this sub-
ject with my friend the Director General of the survey, and he
has pointed out to me on his detailed map, how, from the enormous
flexures which the strata have undergone in their range from
Devon into Cornwall, it is highly probable that Silurian rocks
(the equivalents of those alluded to) may be recognized in other
parts of Cornwall. Thus, the quartzose rocks of Pydar Down or
Moor, to the north of St. Columb, which form an E.and W.
axis, dipping to the N. and 8. under fossiliferous Devonian strata,
may (he thinks) prove to be also of Silurian age. But, forbearing

* The Calymene pulchella (Dalm-.) occurs both in the inferior part of the Upper Silurian, and
the higher part of the Lower Silurian, in Sweden, Biluria, and Wales.
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to speculate on the probable results of future researches, it is my
decided belief, that the slaty rocks constituting the great southern
headland of Devonshire; at least all the schists, &c. to the. north
of the Start Point, will eventually be classed with the Silurian
group of South Cornwall: for if the Plymouth group of lime-
stones, so prolific in animal remains, afforded us the means of
deciphering the age of less clearly developed zomes on the same
horizon in Cornwall, the Silurian types collected by Mr. Peach
may enable us to carry out a more correct classification in still
older strata, from Cornwall into the obscure southernmost promon-
tory of Devonshire. In the mean time, confining ourselves to
what we now know, it is manifest that Cornwall exhibits in ascend-
ing order,—1st, a band of true Silurian rocks; 2nd, a zone of
intermediate character, forming a transition between the Silurian
and Devonian systems; 3rd, a copious Devonian system, charac-
terized by lower and upper limestones; and 4th, a limb of the
culmiferous or carboniferous basin.

This view will I trust be perfectly intelligible to the members of
your society who have occupied themselves with the consideration
of this branch of geology, and on which Mr. R. Q. Couch has
recently written with perspicuity and talent. I doubt, however,
if any thing I have stated will make an impression upon one of that
number, my good humoured antagonist the Rev. D. Williams,
whose views of the Cornish succession of strata seem to be opposed
to those of all his contemporaries. Geologists, however, who have
long lived in Cornwall, and have so well illustrated its mineral
structure, will, I am persuaded, be the first to admit the value of
the Paleozoic classification, which, having been worked out and
established in tracts exempt from much dislocation and alteration,
has been soapplied, as to enable us to interpret the true history of
the highly convulsed and metamorphosed rocks of their county.
It is, in fact, the greatest triumph which could have been antici-
pated on the part of those who have steadily proceeded from the
known to the unknown.

Looking from your own country to the opposite side of the
channel, you are doubtless well aware that there is the strongest
analogy between the slates and granites of Cornwall and those of

XX
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Brittany and Normandy. Many persons have remarked upon the
strong resemblance between the Mounts St. Michael in the two
countries, and no one can have traversed these two regions without
perceiving, that just as they evidently belong to the same mineral
type, so are their respective inhabitants descended from a common
stock, whose names of places have passed down to their French
and English descendants. The existence of Caradoc sandstones
and other Silurian rocks in that part of France, having been
already indicated (Devonian and carboniferous- strata being also
abundantly developed), their discovery in Cornwall is a happy
addition to that union of geological and historical records, by
which these widely separated residences of the Celtic race are
illustrated.

With regard to the highly mineralized or metamorphosed con-
ditions of great portions of the killas and sandstone of Cornwall,
I can do little more than refer you to the few observations I made
at your anniversary meeting, and of which a brief abstract has
appeared in your newspapers. There are, as you well said in your
anniversary discourse, many analogies between the metamorphic
rocks of Cornwall on the one hand and those of Scandinavia and
the Ural mountains on the other; whilst the parallel is now drawn
closer by the recent discovery of the Cornish Silurian rocks.
Your last erupted granites, elvans, and porphyries, have played
exactly the same part, in traversing your Pal®ozoic sediments,
as like rocks have done in Norway. Cornwall may also be com-
pared to large portions of Siberia, and notably to the Ural moun-
tains, whose chief eruptions have taken place through deposits of
Silurian, Devonian, and carboniferous age. In both countries the
eruptive rocks are granites, porphyries, greenstones, and serpen-
tines: even in their superficial accumulations, there is this striking
resemblance, that the Cornish detritus and gravel (as clearly
pointed out by Mr. Carne) is purely local;—the county being
quite as exempt from all far transported materials as the Ural
mountains and Siberia. With this absence of all foreign transport
or drift, Cornwall is as instructive as the Ural in never exhibiting
those ¢ roches moutonnées”” and those polished and striated sur-
faces which have been so erroneously referred to the action of land

e —— et
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glaciers, in all those low regions of the earth, where they have
clearly been caused by the action of powerful aqueous drift, in the
manner I have elsewhere attempted to explain.*
Your starniferous gravel bears, indeed, precisely the same re-
lations to your granite and killas, as the auriferous deposits of
the Ural to the eruptive and schistose rocks of that chain. Both
are mere local, shingle accumulations, derived from veinstones
which have been denuded from the surface of adjacent crystalline
rocks. With these analogies there is however a marked distinc-
tion between Siberia and Cornwall. All richly auriferous chains
(Humboldt first remarked the fact) have a meridian direction, as
in the Ural, and various N. and S. parallel ridges in Siberia and
other parts of the globe. The axis of Cornwall, on the contrary,
is transverse to that direction, viz., from E.N.E. to W.S.W.; and
though containing copper ore in common with the Russian moun-
tains, it differs from them in not producing gold or platinum;
whilst it is peculiarly distinguished by containing tin, which is
unknown in the Ural. Let us hope that the day is fast approach-
ing, when the cause of the production of such striking phenomena
a8 these will receive some explanation at the hands of those phy-
sical philosophers, who are advancing a line of research in which
your own countryman Mr. R. W. Fox has already so distinguished
himself. But, if gold exist not (in any appreciable quantity at
least) in your otherwise richly endowed mineral county, there are,
I am happy to say, good grounds for hope, that in their most
distant colony Englishmen may find it abundantly. In an address
to the Royal Geographical Society, delivered in May, 1845, when
commenting upon the valuable labours of Count Strzelecki in
deciphering the structure of the great N. and 8. chain which
ranges along the eastern shores of Australia, I specially insisted
upon its striking resemblances to the Ural mountains, whether
in direction, in structure, or in alluvia; remarking, by the way,
that as yet no gold had been found in this alluvium. I now learn,
however, that fine specimens of gold have been found on the
western flank of the Australian cordillera, particularly at the set-
tlement of Bathurst, where it occurs in fragments composed of

* See Russia in Europe and Ural Mountains; and Journal of the Geol. Soc., No. 8.
xx2
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the same matrix (viz., quartz rock) as in the Ural. My friend
and associate in the Imperial Academy of Petersburg, Colonel
Helmersu, has recently suggested, that a careful search for gqld
ore in the Australian detritus will, it is highly probable, lead to its
detection in abundance ; since the Russians had long colonized the
Ural mountains, and had for many years worked mines of mag-
netie iron and copper in solid rocks, before the neglected shingle,

gravel, and sand, on the slopes of their hills and in their valleys,

were found to be auriferous. If] then, in the course of your sta-

tistical inquiries, you may know of any good Cornish miner about
to seek his fortune in Australia, be pleased to tell him to apply
his knowledge of the mode of extracting tin ore from his own
gravel to the drift and debris on the flanks of the great N.and 8.
chain of Australia, or any smaller parallel ridges of that great
country ; * for great would be my pleasure to learn, that through
the application of Cornish skill, such a region should be converted
into a British ¢ El Dorado.”

Requesting you to pardon this little digression, which after all
may be turned to profit, and hoping that you will be as proud as

I am of the connection which is now established between Cornwall
and Siluria ;

Believe me to be,
My dear Sir Charles,
Yours most faithfully,

Rop. I. MURCHISON.

* It appears that gold ore has been also found in the metalliferous ridges of South-western
Australia (Adelaide, &e.).
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