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URDINARY MEETING, Joxe Trm, 1872

The Rev. Tuomas Wintsming, M.A., F.G.8., &e., President, in
the Chair.

The following Donations were annonnced :—

“ Memoirs of the Geological SBurvey of England and Wales,”
vol. iv,, “ The Geology of the London Basin,” by William Whit-
tuker, B.A., F.G.8,, from the Author,

“ Thesaurus Siloricns, the Flora and Fauna of the Silurian
Period," by J. J. Bigsby, M.D., F.G.8., from the Author.

“Sketeh of the Geology of the Neighbourhood of Danbury,”
by Thomas Beesly, F.0Q.8,, from the Author.

" Report for 1870 of the Geological Survey of Ohio," from the
Uhio State Survey.

“Thirty-ninth  Annual  Hepert of the Royal Cornwall
Polytechnie Society, 1871," from that Socicty.

“ Quarterly Journal of the Geological Bociety,” from that
Bociety, |

¢ Abetract of the Proceadings of the Geological Sveiety,” from
that Society.

“ Proceedings of the HBouth Wales Institute of Engineers,”
from that Institute.

The following were clected Members of the Association —

George DBlumberg, Esq.; James Campbell, Faq. ; William
Chapple, Esq. ; Edwin Litchfield, Esq. ; Bamnel Rowles Pattison,
Esq., FJG.S.; Mrs. Robins; Miss Jane 0. 8ecl; W. T. Stone,
Esq.; Thomas Warburton, Esq, ; and Cecil Ray, Esq.

The fellowing Papers were read :—

1. Os tne CrassiFicaTion or THE CAMBRIAN AND SILURIAY
Roogxs,

By Hexny Mcks, Esq, M.R.O.S, F.G.B.

Geological soience is so progressive, and new discoveries are so
frequently made, that it can scarcely be expected that the classifi-
eation of any portion of the series of stratified rocks can re-
main long without the necessity for considerable change and
modification : the classifiestions, thercfore, of the Cambrian
and Silurian Rocks, by Professor Sedgwick and Sir R, Mur-
chison, made many years ago, and sufficiently correet at that

u
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time, are now in several respects unsatisfactory. Even at pre-
sent, when g0 much still lies hidden from onr view in wnexplored
regions, any attempt st o classifieation must be more or less in-
perfect, thongh it is entisfactory to find that fresh discoveries
leading towards a natural arrongement are continually being made.

Bystems of classification are neceszary, il only for working pur-
poses, and donbtless cannot be dispensed with on that account;
sfill, it must not be forgotten that all lines of division, wherever
placed, are more or less arbilvary, for we bave only one great
natural system to deal with, and, therefore, as Natore from time
to time unfolds hersell to us, so these lines have to yield and
give way to others,

Weknow also that there nre numerons brenks in the succession even
at present, aml we avail ourselves of these aceidental cirenmstances
frequently for purposes of elassification ; but as these have arisen
chielly from fanlts in the strata, denudation, and such canses, we
must expect to be able to fill np many of these gaps as our know-
ledge of hitherto wnexplored and imperfecily explored regions
becomes more satisfuctory.

It is important also to bear this fact in mind in examining the
organic remaing of auccecding groups; for, however dissimilar the
forme in these groups may appear, this most noet be looked upon as
a want of accord in nature, but as evidence only of the absence, by
gome secidental canee, of deposits, which, had they been present,
would have shown how unvaryingly true Nature bas always been to
her laws,

In the accompanying Table the groups of strata which are known,
collectively, to form at present the Lower Palwozoie rocks of this
country are placed in their natvural order of succession ; and side
by side the classifications of these groups, as adopted by Professor
Bedgwick,and by Sir R, Murchison, along with the one now proposed,

All reeks ot newer thon the Bala Limestone were placed by
Professor Bedgwick in his Cambrion, which was divided by him
into an Upper, Middle, and Lower portion; the Upper consicting
of the Bala group, and the Arenig or Skiddaw gronp; the Middle,
of the Tremadoe, and Fl.’natiuiug groups; and the Lewer, of the
Harlech, and Longmynd or Bangoer groups. His Silwrian included
the beds from the base of the May Hill group to the top of the
Dewnton Sandstone, the Bone Bed, and U]lpr_-r Ludlow.

By Sir K. Murchison, the Cambrion was made to include only
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ihe beds contained in Professor Sedgwick’s Lower Cambrian, viz.,
the Longmynd or Bangor group, and the Harlech group, the
whole series above theser being called Sifurian, or rather, in his
most reeent work, Pﬂmﬁm'ﬁd Silyrian and Silwrdian, the name
Primordial Silurian being adopfad’ l::r.'llm- -after the publieation of
the researches by Mr. Salter and mysilf’ {f hm Hrre'm: group in
Wales,

Murchison's classification varied eonsiderably frmn hmh 'h;l hq:hu

(the last being ihat published in * Siloria,™ in 1868, and w'nlch- s

corresponds with the one in the Table), and apparently not so much
with a view to a more natural arrangement as to include all fossili-
ferous rocks of the early formativns in his Silurian, leaving the
term Cambrinn enly to what he in 1868 eallod the sterile bases
of the fossiliferons roeks 3 these “ sterile bases,” however, even in
that year proved to be themselves richly fossiliferons,

The divisions now proposed differ in several particulars from
those of Professor Bedgwick, and 8ir R. Murchison, and are an
alfempt at p more natwral arrangement in accordance with
Palwontological evidence. This arrangement has already been
adopted to a great extent by Siv Charles Lyell, in his © Student’s
Manual of Geology,” 1871, and by Mr. Salter and myself in
several papers.

I have left out from the Table the rocks which of late years
bave become known to us under the names pre-Cambrian or
Laurention, as they have yielded no organie remains at present
in this country, Morcover, their position is casily recognised, and
ne difficulty is likely to oceur with them, They appear generally
as quariziferous or granitie rocks, with n strilke from NW. to 8.1,
and, h!nce, dizcordant to that of the mur'[ying Cambrian strata,
which invariably in this country has a strike from abont N.E. to
EW. These pre-Cambrian rocks oceur a8 ridges in the strata in
the neighbonrboods of 8t. David's, and Malvern, Charnwool
Forest, the Hebrides, and western parts of Scotland,

In the Table the lowest group is tho Lengmynd, so named
from the Longmynd hills of Shropshire. This groop is nsually
divided into an upper and a lower portion, the former sup-
posed to be equivalent to the Harleeh Grits, and the latter to
the Llanberis Slates. There is no evidence, bowever, at present
to show that the Llanberis Slates are older than the Harlech
Grits, for the difference in their lithologieal characters may casily



102

be explained, a8 stated by Sir C. Lyell,
by locking apon them as deposits of fine
mud thrown down in the same sea, on

the borders of which the sands of the
Harlech Grits were pecnmulating: - The -

great thickness of the- etrata in the
Longmyud hillehas naturally led authors

to believe i the probability of & more

.--’Dﬁg::}"m'[ui oceurring  there than is

" present in the Harlech district, but this
view seams not borneout by actual facts,
ginee there is every probability of repeti-
tions of the strata in the Longmynd dis-
trict, as s the caze ot 8. David's; more-
over, after an examination of the bads
ot these places, T am inclined to believe
that in no case does the actual thickness
of the seric, without repetitions, attain
to nearly what has been uwsually given
io it in the Longmynd kills. The series
go well exposed in coast scetions at St
David's is evidently identical with that
in North Wales, and Shropshire ; the
lithological characters and the ender of
succession being  strangely alike, and
even the thickness, when any particular
serica i exposed to view, shows only a
very slight difference, The lowest beds
at 8t. David's, in my opinien, are cer-
tainly of equal antiquity to any in the
Imgm]:llﬂ hills, and have the advantage
of showing a base resting on & pre-Cam-
brian ridge, such as ia nowhere shown in
the Longmynds, or in North Wales, The
aceompanying section explains the relution
of thess beds to the pre-Cambrian islands
at Bt. David's,

The life of this period, so far 05 we at
present know, consisted of annelids, crus-
tncenns, brachiopods, pleropeds, and
sponges.  From 3000 lo 4000 feet of
these beds, in natural swceession, have

SECTION OF CAMBRIAN ROCKS, 8T. DAVID'S, S0UTH WALES.

Powrmers’ '
Ruiw, - -
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d, Lower Linguls Flags.

¥, Toogmynd Rooks sltered.

e, Menevinn CGroup.

e, Tgnoons Bocks (Tmp).

® Hads which have ylelded foasils, The dotted bads are conglomerntes,
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H. HICKS OX CAMDRIAN AND SILURIAN OLASSIFiCATION, 103
yiclded fossils at Bt David's, where as yet they lave been
chicfly examined. The Longmyml beds in Shropshire, in North
Wales, and also in Ireland, have also yiclled a few indications of life,
bat these distriets need further exploration.  Resting on these rocks
st 5t, David's and in the Harlech district, we have a serics of groy
and blue Bags and slates, with some sandstones at the upper part ;
aud designated by Mr. Salter and myself the @ Menevian Group,"
These beds are richly fossiliferous, sud eontain  geners like
those in the Longmynd Group below ; several species are also
common to the two groups, DBetween these two groups the
boundary line separating Combrian from Silurion was placed
by Bir Roderick Mumhiﬂun, and it is still retwined here |.|J' the
nembers of the Geologieal Survey.  Lithologically there is a good
deal of difference in these two groups, for the lower or Long-
mynd is almost invariably made up of greem, purple, red, and
grey rocks, and conglomerates ; but paleontologically they are very
nearly allied, and it would be in cvery respect wrong to place so
strongly marked a divisional line between twe groups so intimately
counected by their organie contents, Scdgwick’s line of division
between the Middle and Lower Cambrian also eomes in here, and
from following lithological characters only. It may be granted,
however, that there was some excuse for this boundary line,
for at ihe time it was made no fossils bad beem found in the
Losgmynd Grouwp.  Henceforih, however, it will be impossible to
retain this hine, and I have thercfore suggested that these two
groups ghould go together to form Lower Cambrian, and that the
ling of division should be above instead of being below the Mene-
vian Group, The geners aud species of the Menevian gronp, also,
are 5o thorgughly distinet from the immediately overlying rocks of
the Linguld Flag group that the boundary seems to fall naturally
al this spot.

17 genern and 25 species have been found in the Longmynd
Groeup, aud 23 geners and 52 species in the Menevian Group,
Twelve geners and eight epecies ure common io both growps,
and such genera as Peradorules, Conocoryphe, and Microdiscus
are amongst them, This proportion is far greater than we usually
find between two groups so dissimilar in lithological characters,
and comprising so great o thickness of strata.

The next group we come to consists of what has usually been
¢alled the Lingula Flags, and eo vamed from the sbundance of
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Linguelella Davisii found in some of the beds, chiefly the middla
ones.  This groap has been divided into an Upper, Middle, and
Lower gerics, cach characterised by genera and species peeulior
tothat zone. On the whole, considering the thickness of the strata,
which must be over 5000 feet, this gronp is exceedingly barren of
organic remaing, The Lower or Macutweog beds contain enly four
generaand cightspecies; the Middle or Fiestiniog bedssix generasnd
gix gpecics ; and the Upper, Dolgelly or Malvern Shales, ten genera
and cighteen species,  The lithological eharacters are bloish or grey
arenaceons slates for the Lower, grey arenaceous and micsceous
ﬂng& for the Middle, and =oft black and bluish slates for the
Upper. The gencera and species inerease greatly in thesa Upper
beds, as is wsnal with fine muddy deep sea deposzits, though the
thickness of the Upper beds is not more than G600 feet. We have
in these last a return 1o conditions similar to those which followed
the ehore and shallow water deposits of the Longmynds
during the depositions of the Menevian Gronp; but sufficient
time had elapsed to {:hl.tlgu the prm‘ai]ing forms of life, and
yet not to an cxtent that they did not retain some resemblunce
to their ancient ancestors.  All the trilobites of the Lingula
Flags are allicd to Olenuws, and thero are none in any way
Bilurian in charscter,

Following the Lingula Flags are the Tremadoe rocks, These
oeeur chiefly in the neighbourhoods of Portmadoe, in North
Wales, aud of St. David's, in South Wales. They rest con-
formably on the Lingula Flags, and usually graduate by in-
gengible degrees from them. They are more than 1,000 feet in
thickness, and consist of dark carthy slates and faggy sandstones.
In the table they form the upper group of the Cambrian, a position
given to them by the late Mr. Salter, and afterwards by Bir C.
Lyell, and others.  Mr. Salter, along with Messra, Homfray and
Ash, of Portmadee, examined these rocks very carefully in North
Wales, and proved that they formed an intermediate series in
which Cumbrian genera seemed to commingle in about an equal
degree with Bilurian genera. This has been borne out since by
the rescarches conducted in the neighbourhood of St. David's, in
Bouth Wales, where a considerable addition to the fanns hos been
made ; but here the trilobites, which in these carly rocks are the
surest indices of the age of the strata, are more strongly primordial
in type, and lend to connect the group still more closely to the
underlying series.
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The Arenig Group, which comes in next in the Table, is divided
into an Upper and a Lower serics, both characterised by a distinet
sesemblage of fossils, The Lower serics occurs chiefly in the
neighbourhood of St. Daxid’s, and iz of about 1,000 feet in thick-
ness, The fossils consist of numerons graptolites, especially
dendroid forms, and trilobites of the genera Qgygia, Trinucleus, and
Eglina.  All the forms are thoroughly Silurian in charneter, and
the series marks a definite line for the base of the Silurian groups,
The Upper series comprise the well known Skiddaw Slates, Ulpull
the Arenig comes the Llandeilo Group, the lowest roeks recognised
by Sir R. Murchison in the typical Llandeilo district. This group
in the Table is divided also inte an Dpper and Lower series, marked
out by distinet faunas,

The Bala or Caradoe Group mow comes in with its execcedingly
rich fauns, and it forms in the Table the upper member of our
Lower Bilurian, and also of Professor Sedgwick’s Upper Cambrian.
Bir R. Murchison added to the Lower Silorian the Lower
Llanﬂuver} rocks, bat Sir Charles Lyell in his * Student’s Manoal
of Geology," 1871, preferred “to regard them as the base of the
Uppnr ﬁilnrial:lr to which gronp they are linked by mora than
twice as many species as to the Lower Silurian,”  The evidence of
Professor Hall and others, in  America, tends to prove, however,
that ultimately it will be neccssary to make a Middle Silurian
division, and though the group i.ﬂlEEmE]j important enongh, as
hitherto known in this comatry, to warrant such a division, yet
should o spot be found where the present nnconformity is filled
up, aseries may be discovered, like that in the American continent,
sufficient]ly large to enable it to be done,

The higher groups, Wenlock and Ludlow, which complete the
Table, are each capable of being divided into at least two groups,
with a considerable thickness of strata and well defined faonas,

2. Ow roe Bicvriax Rocms or TeE Exciin Laxe Dstricr,

By H. Avueyye Nicworsox, Esq., M.D., D.8c, M.A, F.R.B.E,
Professor of Natural History and Botany in University
College, Toronto.

Considering the extent to which the Silurian series of the Eng-
lish Lake District hos been studied, it is somewhot remarkable that
there should still be considerable difference of opinion as to the



