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into vast clustera of several toms weizht, resembling maszes of sfa-
lactite, the component portions being nearly parallel to each other,
Mr. Strickland BlppOses that currents of water {or puﬁsibly of wind,
operating during ebb tide), flowing in a certain direction, may have
digpozed the sund in ridges parallel to that direction, and the ear-
bonate of hme may have afterwards been attracted into these mdges
in preference to the intermediate portions.  This view is confirmed
by the fact, that these coneretions have frequently a pebble attached
to the larger end, az though it had protected a portion of sand from
the current, and caused it to accumulate in a ridge on the lee side,
a cireumstance which may frequently be ob=erved where sand is
drifted by the wind or water.

Noy, 30.—William Baker, Eeq. of Bridgewater, Andrew Roos-
malecoep, Feg. of King's College, Dr. Lyon Playfair of Primrose,
near Blackburn, Lancashive, and John Bockman, Esg. of Pittville
Btreet, Cheltenham, were elected Fellows of this Bociety.

* On the Bala Limestone.” By Daniel Sharpe, F.G.5,

Before entering upon his own views, the author quotes the opinions
published by others upon the age of the limestones of Bala and Coni-
ston 3 previeus to the labours of Professor Sedzwick and Mr., Mur-
chizon, these two ealearcous bands were thonght to he of the same
age, amtl to he ncurl}-' the oldest fossiliferous heds in this counkry ;
but the first definite areangement of them was made by Professor
Bedgwick, whose views will be found in our Proceedings (vol. ii. p.
674), placing both these limestones in the Upper Cambrian system,
which he stated to lie below the Silurian system of My, Murchizon,
and above the Lower Cambrian system, or old slate sevies of Car-
narvonshive, Cumberland, &e., o view adopted by Mr. Murchison in
hiz work o the Silurian sysbem, upon the .’u:lhurit}‘ of Professor
Bedgwick.

In 1839 Mr. James Marshall elassed the Coniston limestone
with the Caradoe sandstone, upon the evidence of fossils examined
b}-‘ Ml Jd. i‘iuwcrhj‘, and 1JLI]L|I.‘L'1|. out that it vested U the Lower
Clambrian rocks 3 thas omitting the Upper Cambrian system in the
Novth of England (Reportz of the British Association, vol. viii. p. 67.)

The second edition of Mr. Greenough's Map sdopts Mr. Marshall’s
view of the ame of the Coniston limestone, and omite the Upper
Cambrians in the diztriet of the Lukes : but retains them in North
Wales, under the name of Upper division of the lower Killas, in
which 15 melnded the Bala limestone, thus plar_'ell in a different system
from the limestone of Coniston.

Professar Su[lgwh:k‘s memoir of Movember 1841 follows the same
view {Procecdings, vol. it p. 545); and in a note, p. 551, that anthor
removes all doubt a= to his upiuiuns h}" apolnglz.ing for hal’hlg for-
merly placed the Bala and Conizton limestones on the same parallel.

Notwithstanding the agreement of our best geologists in placing
the Bala limestone in the Upper Cambrian system, Mr. Sharpe was
induced to doubt the accuracy of this classification, by obeerving that
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everyone admitted that the Bala fossils agreed, as far as they had
been examined, with those of the Lower Bilurian beds, and that there
was no clear line of separation between the Lower Silurian and Up-
per Cambrian groups: but his attention was partieularly drawn to
thiz diztrict by Mr. Bowman’s ohservations on Denbighshire, laid -
hefore the British Association in 1840 and 1841, and since published
in the first volome of the Transactions of the Geological Society of
Munchester, pe 194, which My, Siu'rl:r: regards ag the first indication
of the true structure of this part of North Wales; Mr, Bowman
classes as Upper and Lower Silurian many beds hefore mapped as
Upper Cambrian, showing that the previous classification of the roclks
of North Wales could not be relied upon.

Mr. Sharpe quotes largely from Mr. Murchizon's Address from
the Chair in February 1548, to show that the Upper Cambrian can-
not be separated from the Lower Silurian beds by the help of oreanic
remains, as * Lower Bilurian species range through the Upper Cam-
brian rocks, and tilmug]mut the whole of Morth Wales,” and = pre-
vailed during that vast suceession of time which was cocupied in the
pecumulation of all the older slaty rocks previeus to the Upper SBilu-
Tian periodl.”

Mz, Sharpe point2 out, that up to the moment of his taking up the
subject no one of the authors quoted had expressed a doulit of the
existence of a great thickness of fossiliferons beds below the Caradoc
sandstone and Liandeilo flags, although it was admitted that these
supposed heds could not be distinguished Ly their fossils from the
Lower Silarian: and he states that the object of bis eommunication
is to show the error of this view as velates to the Bala vocks,
which he proposes to prove to be the egquivalent of the Lower
Silurian beds deseribed by Mr. Murchizon, and not part of an older
series; and he nfers from analogy that the zame will be found to be
the eaze inother parts of North Wales which he has not vizsited, where
he CU!]jL'ctLtr[!ﬁ that all the rocks t:uul‘.uluiu:,; s=hells of Lower Silurian
species will also prove eguivalents of the Lower Silurian beds,  In-
2tead of c;crr]tjnu{:ng' the Silurian system downwards through a vast
thickness of slate recks, Mr. Sharpe proposes to strike out one of its
original members, regarding the Caradoc sandstone and Llandeilo
Hlage as one and the same formation which haz received different
names according to itz mineral chavacter; he obeerves, in confirma-
tion of this view, that both formations are never equally developed
in the same distriet, and that the fossils found throughout are too
nearl].r the zame to warrant the Er_']_ium‘r_'ltm of the lowwer bedz under a
separate name.  Stll Mr, Sharpe believes that there are in Wales,
az in Westmoreland and Cumberland, vast aceumulations of sl‘,r.t}'
roelks below the Silurian system, in which no fossils have been found,
and which must retain the appropriate name of Cambrian rocks.

My, Sharpe did not map the district in detail, but he traced two
sections to show the pesition of the Bala beds with regard to the
Berwyns, as he condidered the question to turn upon the accuracy
ar error of the statement of Mro Muorchizon, p, 308, © that the Bala
limestone dips under the chief mass of the Berwyns.”
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The first section begins westward, ab the ighieons chain of Arenig
Miawr, the natural boundary to the district; it crosses the town of
Bala, and ends eastward at the Calettwr, where a darvk slate, the
upper bed of the Bala series, abuts unconformably againat the elay-
slate of Moel-halog, which is referred to the Cambrian system, This
section places the Bala beds in a detached trough, and shows that
they do not dip under the Berwyns @ but their snceession is not well
shown, owing to the disturbed state of the surface.

The other section iz in two parts ; from the head of the lake of
Bala up the Twrch to Bwlch v Groes, and acrose the Dy by Dinas
Mowddy and Mallwyd, which line the auther recommends to
those who wish to study this series, as the rocks are well exposed in
the upper part of the valleys of the Twreh and Dyfi : on the west it
beging at the northern prolongation of the ipnsous chain of Arran
Mowiddy, and continues eastward through a conformable succeszion
of heds up to the U pper Silurian ; eac h section shows the whole of
the Bala series, the upper bed of blue slate, which on the Calettwr
rests unconformably against the Cambrian clay-slate, being the same
which is overlaid conformably beyond Mallwyd by an Upper Silurian
series of soft blue or liver-coloured shales alternating with hard, grey
grits, without eleavage or fossils, dipping cast-south-cast, which Mr.
Sharpe identifies with the No. 2. of Mr. Bowman’s lower division of
the Up]:l:r Silurians, the probable cquivalents of the Wenlock shale.

Mr. Sharpe then describes the Bala series of rocks, beginning
with the uppermost beds.

L. Dark bilve slate— Worked at Craig Calettwr for good rovfing-
slates and flagz; in one quarry the beds dip W.N.W 357 . and the
r:].eavam, p!anr_s dl]r W.N_W Ga" ; in another the beds dip W. 70% and
the eleay age W. 807  Hetween Dinas Mowddy and Mallwyd it is
Tax: H'ehr GILE l'll'l[‘l.l for "cm[! slate and Hags ; the heds dip 5.5, or .5 E.
ahtmt 0™ the ::!e}u ame 15 e rpuldmul:u anil strikes 5.5, W,  The
lower beds pass into a soft argillaceous slate of no value. The whole
i5 not less than 300 or 400 feef in thickness,

2, Upper Balo fimestone—A dark blue bed ten feet thick, accom-
panied by ealeareons slates and soft brown shales, with many fossils,
among which are Orthis comnliz and O, congpreese, and several new
speeies.  Mr. Bdward Davig, who accompanied the author, discovered
this bed at Pen-y Dall Gwm, four miles south-east of Bala, dipping
W.LE. 707 it is =zuppaosed to follow a line bearing N.N.H., much
lirokén up by fanlts®

3. Rotten m-gu't'ﬂmrm sehizl ond indurated shole —Light grey,
weathering to brown, with many joints and few fossils ; well exposed
in the valley of the Dwm-lach, above its junction with the Dyfi; 400
feet thick.

4. Bola fimestone,—A darle blue rock similar to Noo 2, thirty or
forty feet thicl,, with caleareons shales and grELs full of OTERING Te-
mains, among which are Orthis peefen, ol vrfﬁ;mffﬁﬂ and fi-

* Mr. J. B. Morris has ince met with the sane bed in the valley of the
Dyl at Blaen-y-Pesmant.
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Inbute, Leplana sericen, duplicata and depresse, and Spivifer radictus.
This bed is much broken, and difficult to trace, but its general diree-
tion from ¥ -Garnedd, 11 mile cast of Bala, to the upper valley of the
Cawarch, is nearly N.N.E. The hne of limestone laid down, both
in Mr. Murchison’s and Mr. Greenough's Maps, i= compounded of
the beds No. 2, and No, 4,

3. Gvey slaty grits—Oecazionally strealed or passing into brown,
very hard ; well seen on both sides of the lake of Bala and in the
upper part of the valle}' of the Twreh: usual Llip ES.E. 450, it
much disturbed about the foot of the lake : the upper bed contains
Orthis conniiz, aromale and vespertifie,  In the lower part is a bed
thirty or forty fest thick of impure grey limestone with many frag-
ments of Trifobiies and other organie remains, ameng which Mr.
Sharpe recognized Humestus Borriensis, Trinuclens Coractoci, Tllenus
crassicanda, Orthoceras approvimntin, and Litwites cormp-arictis. This
bed was only seen near Rhiwlas and Llan-y-ci, on the north-west of
Bala. The grits below the limestone are similar to those ahove, and
contain Orihis canalis and vespertilio, Leplana sevicen and Adsaphus
tyvannes,  The whole exceeds 500 fect in thickness,

G. Rotten grey clay-slate, weathering to brown, forming the
moor between Bala and Arenig, and exposed where Cwim Croes joins
the vaul_"y of the Twreh : s-L!ppGE.ed ta be 500 feet thick.

7. Dheek bhue slote, of poor guality, covers the eastern flanks of
Arenig and Arcan Mowddy, gquamied at Blaen-y-ewm, whers the
beds dip N.I. 35°% and the cleavage dips E.N.E. 55°: the lowest bed
of the series.

Az the Bala bed= are guite uneonnected with the Cambrian roeks
of the Berwyns, and are only overlaid by Upper Silurian deposits ;
as moet of their organic remains ave knewn Lower Silurian species,
and as the total thickness of the whole series iz about the same as
has been assigned by Me. Muorchizon to the Lower Silurians, Me.
Shm‘pt{ concludes that they are the exact equivalents of the Lower
Silurian formation, and do not carey the series down below the beds
described by Mr, Murchison. Mr. Sharpe considers it as easy to
prove their identity with the Carados sandstone as with the Llandeilo
fiags, and again endeavours to show that these must be regarded as
the same formation under diffevent names.  This claszifieation re-
places the dark blue limestones of Bala and Coniston, on the same
11:1.1'5&](!1 from which tfa-.:}r were separated when Professor Hﬂ:ig“-i_c[;
adopted Mr. Marshall’s view of the Silurian aze of the Coniston
limestone, but left the Bala limestone in ite erronecus position as
part of the Upper Cambrians,

My, Sharpe adds compavative tables of the Silurian system as ox-
habited in three different districts . —in Westmoreland, as ohserved
by kimself; in Denbighshire and Merionethshire, the upper part
talen from Mr. Bowman's memoirs, the Jower added by himself;
and in Shropshire, &c., as deseribed by My, Murchison ; but he de-
fers the full comparizon of these till he lays before the Society the
conclusion of hiz remarks on Westmoreland,

"My, Bharpe hopes that he has done away with an objection often
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made to the Silurian system, thatit wanted a definite baze, and was
not distinctly separated from the Cambrian system ; this was not overs
looked by Mr. Murchizon, who states that the line drawn between
the two systems was provisional. The difficulty svose from elassing
with the Cambrian system many beds belonging both to the Upner
and the Lower Siluriansg, and it will vanish when this is eorrected
the lower boundary of the Silurian system will then prove as distinct
in Morth Wales as in Westmoreland and Comberland ; bat to pro-
duce this result, the country west of Llangollen and Welsh Pool
mugt be remapped,  Of the district now coloured as Upper Cambrian
a zmall share will be given to the Ludlow and Wenlock formations,
a larger portion to the Lower Silurians, and certain central bosses
of older rocks will remain for the Cambrian system ; but the Upper
Cambrian of Professor Sedgwink, anil its 1'c|11'¢ﬁ[\.nt.htiv-':. i Wi
Gresnough's nomenelature, the upper division of the Lower Killas,
must be struck out of our tables, and the Lower Silurians made to
rest on the true Cambrian rocks.

The igneous rocks of Arenizg and Arran Mowddy ave dezeribed as
varying compounds of felapar and quartz.  The two chains bear
nearly north, and their eruption i= supposed by the aothor to have
modified the face of the country, and to have cansed much of ifs ]‘rn_-
senteomplication, the ]m.uulm" strike previously having heen N.NL.E.
In the absence of direct evidence on the subject, Mr. Sharpe en-
deavours to prove that Arvenig and Awran Mowddy are at least as
modern ag the Ludlow recks, by showing that the upheaving of
these chains has broken up the parallelism of the eleavage planes
of the slaty rocks resting on them : assuming that these planes had
oj*igiml.ll}' o epnstant ditection in each distriet, their dislosation at
any spot would show that it had been distorbed subsequently to the
cesaation af the cleavage process, and we may thus class izneons
ernptions as prior to, or posterior to, the cleavaze; and may then
conpect them with the deposition of the form'ntmns. by oheerving
at what epoch the cleavage ceased in the distriet. In North Wales
and in Westmoreland, the cleavage only teaches into the Lower
Ludlow formation; in Devonzshire and Cornwall it continued later «
therefore Arenig and Avran Mowddy must have been upheaved after
the epoch of the Lower Ludlow shale,

The memoir concludes with a zeneral list of the species of fossils
found near Bala.

¢ Motice en the discovery of the Remains of Insects in the Lias
of Gloucestershire, with z2ome remarks on the Lower Members of
this Formation.” Iy the Rev. P. B. Brodie, F.G.S.

The lower bedz of the las, in which these orpanie remaing peeur,
are e‘:{t.(,“'[ﬁi\'i;l‘\‘ dm'eioped i the nr.'ighlwurimnd of (Houcester and
Cheltenham, and eccupy the greater part of the vale.  In the upper
part of the lower beds, in a havd blue limestone, was found the ely-
tron of a colenpterons insect of the family Puprestide, apparently a
species of “Ancplocheira of Escholtz.  This was the only fossil of the
kind met with by Mr, Brodie in this portion of the lias,  With this



