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I. INnTRODUCTION.

In the autumn of 1904 I made, in company with my friend,
Mr. E. Talbot Paris, a detailed examination of the Rhatic and
contiguous deposits of Monmouthshire and Glamorganshire. The
results of my investigations in the former county have already
been made knmown,' and it now remains to record those in the
latter.

Less than four years have elapsed since the officers of the
Geological Survey completed the re-survey of the Secondary rocks of
Glamorganshire ; and that part of the memoir on ‘The South-Wales
Coalfield * which deals with the Bridgend district was only issued to
the public last January. This being the case, it might be thought
that but little of interest would have remained to be noticed in
the present communication. However, whereas the officers of the
Survey were mainly concerned in the mapping of the deposits,
my attention was directed in most cases to the accumulation of
facts bearing upon the physical geography of the Rhaetic Epoch.

On a previous occasion I communicated to this Society a
theory, to account for the geographical distribution in North-West

1 Quart. Journ, Geol. Soe, vol. Ixi (1905) pp. 374-84.
Q. J.G.S. No.243. 2F
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Gloucestershire and Worcestershire of certain beds at the base of
the Rhaetic Series. I then stated that

¢ there is evidence to suggest that there were earth-pressures at work at the close
of the Keuper Epoch, which caused the deposits to be thrown into slight synclinal
and anticlinal flexures. In the depressed areas the earlier deposits of the Rhetic
were laid down, and successive overlap on to the marls seems to have taken
place.’ !

My reasons for suggesting this explanation for the phenomenon
were as follows. Throughout North-West Gloucestershire and
Worcestershire the component deposits of the Rheetic are remarkably
persistent. There were slight earth-movements towards the close of
the Pteria (Avicula )-contorta age, it is true, which affected the persis-
tency of one or two beds; but the cause for their irregularity is so
obvious, that it does not influence the matter under discussion.
Once below a certain stratum, however, such persistency is not to
be observed. That stratum happens to be full of saurian- and
fish-remains at certain localities, on which account it has been
denominated the ¢Bone-Bed.’ Therefore I employed this term,
or that of *Bone-Bed equivalent,” according as the circumstances
demanded. The geographical distribution of these infra-Bone-Bed
deposits appears to me to be, at present, satisfactorily explained
only by the theory that 1 have formulated.

For some years previous to the publication of the above-mentioned
paper, 1 had come to the conclusion that
‘when the Rhatic ocean gained access to the British area it spread over an
undulating expanse of Keuper Marls, In some areas, however, ... lakes
probably existed, and it would be in these areas that the complete sequence
from the Keuper to Rhimtic deposits should be looked for. The section of
deposits formed under the conditions stated would be essentially of trausitional
nature, as at Watchet; but where the Rhatic ocean spread over the sur-
rounding ground a non-sequence would result. Thus, at the present timne, the
junction-hine would appear sharply defined; there would be no transitional
signs, and practically no erosion.’

A streteh of water, probably of considerable dimensions, extended
into the Lavernock district, and therefore, according to my
theory, transition-beds should be present. Such is the
case: the transition-beds are the ¢ Grey Marls’ (pars) of the late
Robert Etheridge. This term would have been a convenient
designation for the beds, had it not been generally misinterpreted.
But, as such is the case, it appears desirable to replace it by the
term ‘Sully Beds, after the locality where the most interesting
development can be studied.

II. TaEe Svrry Bebs.

In his very interesting memoir of Robert FEtheridge, Mr. H. B.
Woodward, F.R.S., drew attention to the fact that the ‘Grey
Marls’ and ¢ Tea-Green Marls’ of Etheridge were distinet deposits,

! Quart. Journ. Geol, Soe, vol. Ix (1904) n. 356,
2 Ihid. p. 357, 4
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¢ Etheridge,” he wrote, ¢ originally placed them [that is, the ¢ Tea-
Green Marls’] in the Keuper, and distinguished them from the
Grey Marls which frequently form the base of the Rhatic.’! In
support of this interpretation of Etheridge’s remarks, Mr. Wood-
ward quoted from the paper published by Etheridge in the
Proceedings of the Cotteswold Naturalists’ Field-Club. In that
paper, Etheridge recorded this sequence:—* alternating bands of
grey and red fissile and conchoidal marls (No. 1 in section),
apparently here containing no fossils”;* and then, above these
‘Tea-Green Marls’ a series of Grey Marls. The point upon
which Mr, Woodward naturally laid stress was that Etheridge
denominated the lower of these two series the ¢Tea-Green
Marls’: not the upper, which he distinguished by the name
of ‘Grey Marls” As will be seen by referring to his section
at Garden Cliff, the beds that he wished to be called the ¢ Tea-
Green Marls’ are not those to which the term has been restricted
by most authors. Etheridge’s suggestion with regard to these
¢ Tea-Green Marls’ of his at Garden Cliff was, that although
they did differ lithically, they nevertheless corresponded to
certain beds at Watchet, Penarth, and Puriton,

¢at which places,’ he wrote, ‘I have termed them “ Tea-Green Marls,” from
the peculiar hue of the freshly-fractured shales when exposed, and the con-
staney of their conditions.’

The ¢Grey Marls’ (the upper strata of which are here designated
the Sully Beds) above he regarded as belonging to the Rhutic,
because they contained fish-remains.

Mr. Woodward’s explanation of Etheridge’s conclusions is very
satisfactory, because I had been compelled to adopt the view that
there were marls which were Rhwtic, and again such as were
Keuper. But, while agreeing with Etheridge that this was the case,
1 fail to see any evidence, either paleontological or stratigraphical,
why the marls below what I have called the ¢ Tea-Green Marls’ at
Garden Clff {which there come immediately below the Rhetic
Black Shales)® should be regarded as the equivalent of certain beds
which Etheridge admitted were lithically different at Penarth,
Watchet, and Puriton. Isitnot much more probable that the * Grey
Marls '—certainly that the fossiliferous portion of them, namely,
the Sully Beds—of the Lavernock and Watchet districts—are not
represented in North-West Gloucestershire and Worcestershire ;
and that they are only found within the limits of those
areas which were submerged at the time when the
Rheztic ocean gained access to the British low-lying
country?

These Sully Beds will be again dealt with after the sections in
Glamorganshire have been described.

! Proe. Bristol Nat. Soc. ser. 3, vol. x (1903-04) p. 183.
2 Vol. iii (1863) pp. 220, 221.
3 Proc. Cottesw. Nat. F.-C. vol. xiv (1903) table iii, facing p. 174,

2F2
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III. DEescripTiON OF SECTIONS.

1. The Penarth District.

Tn the Penarth district are included the ouiliers of Leckwith,
Penarth, Lavernock, and Cross: all capped by Lower Liassic
deposits.

The Penarth section, it is almost superfluous to state, is a classie
one, as the name of the locality suggested to Murchison an alternative
denomination for the Rhatic—the Penarth Beds. It isunnecessary,
for the present purpose, to discuss all that has been written on this
far-famed section ; but, for the convenience of those who desire to
study the literature, references are given in a footnote.!

The cliff-section at Penarth is disappointing. It is true that there
is a faulted syncline which has brought the Rhetic to the foot of
the cliff, but recently (August 190+4) a slip has obscured the greater
part of ‘the section which was available, Aeccordingly, if anyone
wishes to obtain details of value, it is necessary (to quote Mr. H. B,
Woodward) ¢ to climb an almost perpendicular cliff.” Fragments of
the several hard beds can be seen on the beach, and from an examina-
tion of their lithie structure it is often possible to state that such
and such a bed is present in the cliff-section ; but that is about all.
The details recorded by Bristow and Etheridge were obtained in a
railway-cutting ; and at the present time several such exposures
are available, especially at Penarth Docks.

It is not necessary, however, to climb Penarth Head, for at Seven
Sisters’ Bay the base of the Rhatic is within 3 feet of the beach
while at Lavernock Point the beds are even more accessible and
convenient to examine than at Garden Cliff, Westbury-on-Severn.
The section at Seven Sisters’ Bay is very similar to that at
Lavernock ; if anything, the beds are a little thicker, and continue
to increase in thickness until Penarth Head is reached. At
Penarth Head Mr. Woodward has noticed a band of limestone,
which reminded him of the Cotham Marble ; and I have observed
a similar bed—which probably represents the Sun-Bed of the White
Lias—at Lavernock (p. 393) and Barry (p. 898). On the beach at
Seven Sisters’ Bay were pieces of limestone, probably from the
same horizon, that had been bored by Lithophagus (Lithodomus,
Cuvier) and encrusted with Plicatula intus-striata, Emmrich,

! H. T. De la Becie, Mem. Geol. Surv. vol. i (1846) p. 253; T. Wright,
Quart. Journ. Geol. Soc. vol. xvi (1860) pp. 381-82; W. V. Guise (Presi-
dential Address, 1863), Proc. Cotteswold Nat. F.-C. vol. iii (1363) pp. 117, 118;
H. W. Bristow, Geol. Mag. vol. i (1864) p. 236, & Rep. Brit. Assoc. 1864
(Bath) Trans. Sections, p. 50; R. Etheridge, Trans. Cardiff Nat. Soc. vol. iii
(1870-71) pt. ii, p. 39; Bristow & Etheridge, Geol. Surv. Vertical Sections,
1873, Sheet 47 ; T. Wright,  Monogr. Lias Ammon. Brit. s, Pal. Soc. 1878,
p- 10; J. Storrie, Trans. Cardiff Nat. Soc. vol. xiv (1832-83) p. 100; H. B.
Woodward, Proc. Geol. Assoc. vol. x (1888) p. 529, & Rep. Brit. Assoc. 1888
(Bath) p. 900; J. Storrie, Trans. Cardiff Nat. Soe. vol. xxvi (1894) p. 105;
A. Strahan & T. C. Cantrill, The Geology of the South-Wales Coalfield :
Part iii—The Country around Cardiff' Mem, Geol. Surv. 1902, pp. 59-63.
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(A) Lavernock.

The section at Lavernock is certainly onc of the finest in the
country of the beds under consideration. The Rhatic can be
studied in the foreshore and cliffs of the deeply-indented little bay
immediately to the north of Lavernock Point; the White Lias
and the Ostrea-Beds succeed ; .while round the Point, and as far as
St. Mary’s-Well Bay, Sully, are the planorbis-, angulata-, and
Bucklandi-beds ( pars), arranged in a gentle syneline. At St. Mary’s-
Well Bay, the Rhamtic again makes its appearance. North of
Lavernock Point the strata rise into a gentle anticline, with the
result that the Keuper makes its appearance. Thus Keuper,
Rhewetie, and Lower Lias can all be examined in this unrivalled
coast-section.

Although brief reference has been made to the section by several
authors,' it bas mnot received sufficient attention. The most
complete record is that given by Bristow; but he mentioned
comparatively few fossils. For several reasons, a very detailed
section has been appended to the present paper (facing p. 392).

The Keuper Red Marls are of the usual type: dark-red marls,
with greenish-grey zones. Above come the ¢ Tea-Green Marls,
having, according to my measurements, a total thickness of 33 feet
4 inches. The most interesting feature in connection with these
marls is the occurrence in them of gypsum—a mineral that is
particularly rare in North-West Gloucestershire and Worcestershire.
Indeed, I have not found it in the marls of the sections which I
have studied in that district in any appreciable quantity.

Above the ¢ Tea-Green Marls’ come the Sully Beds—a portion of
Etheridge’s ¢ Grey Marls” The line of demarcation Letween the
two series of deposits is necessarily an arbitrary one. The peculiar
lithic characters of the Sully Beds at Lavernock, and the fact
that John Storrie found *....some remains of the great Laby-
rinthodon, Mastodonsawrus....’, in association with a number
of small teeth of Spharodus, a mandible believed to belong to
Palewosaurus, two teeth belonging to the same dinosaur, and
remains of Zrematosaurus, about G feet below the Rhatic ¢ fish-
bed,”* all support the conclusion that the Sully Beds are more
intimately connected with the Rhetic than with the Keuper. The
most useful evidence in support of this contention, however, was
obtained at St. Mary’s-Well Bay (Sully), Cross, and Cadoxton;
as will be shown later (pp. 395, 396, & 399).°

The uppermost marlstone of the Sully Beds is conspicuously
waterworn, some of the irregularities projecting at least 5 inches

! R. Etheridge, Trans. Cardiff Nat. Soe. vol. iii (1870-71) pt. ii, p. 39
H. W. Bristow, (Geol. Surv.) Vert. Sect. Sheet 47.

% Trans. Cardiff Nat. Soc. vol. xxvi (1893-94) pp. 103-106 & pl.

% [Since this paper was written I have made a detailed examination of the
Watchet district; and it appears desirable to state here that organic remains
are numerous in that district, in marlstones corresponding to these Sully
Beds.—June 16tk, 1905.]
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Fig. 1.— View showing the upper surface of the Sully Beds and
the Bluck Shales, Lavernock Point.
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Fig. 2.—View showing the White Lias and its junction with the
Lower Lias at Lavernock Point.
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above the average level (see fig. 1). Frequently a black-shale
deposit is found filling-in these irregularities ; but it is occasionally
replaced by a soft yellowish-green marl, which passes up
gradually inte a blackish marl. At that part of the cliff where
these notes were made, a layer of grey argillaceous nodules, with
quartz-pebbles and fish-remains, rested upon the above-mentioned
marlor shale. Doubtless this band of nodules is intimately connected
with the ¢ tish-bed * for which the locality is celebrated. The fact
that black shale is intercalated between the ¢ fish-bed’ and Sully
Beds in places, is commented upon by Mr. ¥. T, Howard, F.G.S.,
who, like most observers, had regarded the * fish-bed’ as the lowest
Rhetic deposit in the Cardiff district.

‘T was therefore,” he wrote, ‘surprised, on removing a block of the con-
glomerate [ fish-bed’] from its natural position on the foreshore opposite
Lavernock Point, to see beneath it and lying directly on a worn surface of
Tea-Green Marls, a thin band of black shale, not more than } inch thick,
containing numerous crushed specimens of typical Rhatic shells—Cardium
rheticum, Avieula contorta, and Pecten valoniensis. Others may have been
represented, but were badly preserved. The band of shale was very
irregular, . . .1
There arc places where the ¢fish-bed’ rests directly upon the
marlstone of the Sully Beds. As noticed by John Storrie, the ¢ fish-
bed’ is not continuous, but occurs in patches, and the best of these
will be found protected by seawced between low- and high-tide
marks :—

‘The patches in which it occurs vary from the size of a sixpence to pieces
5 or 6 yards square, and at some places are comparatively close together—at
others a considerable distance apart. The bed may be best described as a
conglomerate of pure white quartz-pebbles, from the size of a hen’s egg down-
ward, all waterworn, and mostly crusted with a greenish-copper tinge, jasper-
like pebbles, and also some waterworn pieces of limestone (unfossiliferous, but
probably Silurian, from their general texture).’?

I am inclined to agree with Mr. Howard that the last-mentioned
pebbles are more likely to be of marlstone derived from the Sully
Beds. A fine piece of this fish-bed,” not altogether of the usual
lithic structure, since the greater mass of it consisted of quartz-sand
cemented together mainly by carbonate of lime, contained in great
abundance the teeth of Acrodus minimus, Gyrolepis Alberti(?),
Suurichthys acuminatus, Sargodon tomicus, and Lepidotus (7),> and
less commonly of Hybodus minor and H. cloacinus. Rich as this
deposit is in vertebrate-remains, it has not been regarded by our
chief authorities as the Bone-Bed. It may be suggested that this
basal bone-bed at Lavernock is the equivalent of a deposit of a

t Trans. Cardiff Nat. Soc. vol. xxix (1896-97) p. 66.

2 Ihid. vol. xiv (1882-83) p. 100.

3 The teeth thus denominated are those described by Agassiz as Spherodus
minimus, and by Meyer & Plieninger as Psammodus orbicularis. They may
belong to the same animal {Surgodon tomicus) as the chisel-shaped teeth, but at
present itappears desirable to keep the records separate. Charles Moore thought.
that the knob-like teeth probably belonged to Lepidofus, and such teetb are
recorded in this paper as * Sargodon fomicus’ (Lepidotus?). See Quart. Journ.
Geol. Soc. vol. xvii (1861) p. 499, footnote.
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similar nature at Garden Cliff, Westbury-on-Severn. At Garden
Cliff, 16 inches above the basal bone-bed is the ¢ Lower Pullastra-
Sandstone.” At Lavernock, 18 inches above the presumed equiva-
lent deposit, is a thin layer composed of hundreds of teeth of
Acrodus minimus and scales of Gyrolepis Alberti. At Garden Chiff
a deposit of shale, 2 feet thick, separates the Lower from the Upper
Pullastra-Sandstonc ; at Lavernock the deposit intervening between
the beds that may be regarded as the equivalents of the sandstones -
measures only 13inches. Bed 17 isalso a ‘bone-bed,” and frequently
contains vertebree of Plesiosaurus. Black shales with a grey lime-
stone-band separate this bed from a series of sandstone-layers
with shale-partings, and frequently full of fish-remains, usually
comminuted. If the correlation of the Rhetic deposits (20 to 16)
enumerated above be correct, then the next bed in ascending order
should be the equivalent of the Bone-Bed (15) of Garden Cliff. This
was thought to be the case by Etheridge, and it certainly seems
probable. John Storrie wrote :—

‘ The bone-bed proper . .. is a continuous bed through the whole [Penarth-
Lavernock] section, and is described by Etheridge as  a dark-grey grit, or hard
indurated pyritic limestone, 2 or 3 inches thick (oftener about 1 inch), made up
of n;inutely-comminuted fragments of fish-teeth, scales, and bones.” This bed
.. .13 accessible in the whole Penarth section, and is always constant in
character, except at Lavernock, where it is more pyritized than elsewhere.

This bed very rarely contains large bones or spines; on one occasion only have
I found such.’t

The most persistent strata in the Pteria (\Aviculaj-contorta Zone are
the Pecten-Beds (7 & 5b), especially the lower of the two, At
Lavernock, they can be easily traced across the foreshore. Bristow
observed that the lower bed was full of Pecten ( Chlamys) valoniensis;
but, according to my investigations, it was of rather rare occurrence
in the actual limestone, and in neither of the Pecten-Beds did I find
lamellibranchs to be abundant, as is usually the case. However, the
Black Shales, for 2 or 3 inches below Bed 5 b, are extremely fossili-
ferous, containing Pecten (Chlamys) valoniensis, Pteria (Avicule)
contorta,? scales of Gyrolepis Alberti, and coprolites (of fishes chiefly).
In places immediately below this shale is a thin earthy limestone-
layer with a layer of ‘beef’ on the under surface. At 5 inches
below 5 b is a seam full of Pteria (Aviculu) contorta; and in the shales
below that again, numerous examples of Pecten ( Chlamys ) valoniensis,
and Schizodus Ewaldi, Gervillia pracursor, Protocardium Philippi-
anum, Orbiculoidea Townshendi, Pleuromya (?), Placunopsis alpina
(small and large forms), scales of Gyrolepes Alberti, teeth of Acrodus
minimus (rare) and Saurichthys acuminatus, and coprolites. The
vertebrate-remains occur mostly in a thin layer at 8 inches below 55.
This is certainly the most fossiliferous horizon in the Rhetic at this
locality; and fortunately the deposit is easy to investigate. Black

! Trans. Cardiff Nat. Soc. vol. xiv (1882-83) p. 100.

* Pleria, Scopoli, = Avicula, Brug. I am at present engaged in the revision
of the representatives of the Pteriidz from the Rhatic, Liassic, and Inferior-
Oolite rocks; and also those of the Mytilidz from the same rocks.
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SectioN AT LAVERNOCK, NEAR CARDIFF.

Thickness in feet inches.

HEMERA ROTIFORMIS (?) Limestone-beds and clay-partings : estimabed at................ccccoovieiiiiiiiiniiiinn 25 0  Monthvaltia [from a fallen block].
HBMERA MARMOREE. Marly clays and nodular limestones: about... .............. .. ... BT 40 0 Cardinia ovulis (Stutchbury), common in places. These beds are locally known &s
the Lavernock Shales’ (angulata-zone).
i 0 2
. 0 3
- 0 6  Lima (Plagiostoma) gigantea, Psiloceras Johnstoni (S8owerby).
S
3 1 8  Psiloceras sp.
,§ {; Limestone, nodular: 0 t0 2 inches .......cccceviiureivanrenenns 5 18 HeSEESSR TR — 0 1 Psiloceras Johnstoni.
& i to Bhale, with three beds of limestone. ...e....ccceveverminrierimiivnriiiiiiines vrniravesnneis seene 2 6
N
g g 19 Limestone, massive : 4 to 8 inches . 0 6 Ammonites in section.
N 20. Shale 0 5
&2 | 2. Li 04
E < 22. Shale...... 1 3 Ostrea liussica, Btrickland, aff. irregularis, Miinster.
X.% 93. Limestone ........... o 4
SR 24, Shale 0 1
48 95. Li 0 3
T S | 2. Shale 1w
p:: 3 27, Limestone, massive, with la.r e nodules helow ; and beneath these are shales, with
R numerous specimens of Ostrea at the base . v .2 7 Psiloceras Johustoni and radioles of Pseudodiadema in the nodul
"N | 28, Limestone, masgive ....... 0 7
g 29. Shale -parting, i mdu;l;m»t in phces 0 1
> 30. 0 4 Modiola minima, Bowerby non Moore.
g gl. e 0 2 Lima gigantea (small).
[ 2
jas] to % Limestones, five beds, interstratified with shale ............... ccvrvcimememesiiinranns 4 - 2
~ 40.
41. Shale, hard, lmperfeotly laminated 1 10 Psiloceras planorbis: vertebre of Ichthyosaurus.
42, Limestone. - RN 0 T Psiloceras Johnstoni (7).
42, Shn.les. very estone at the base 2 2
44, 0 7
oy Ostrea liassica, Lima gigantea (Sowerby), small; numerous radioles of
% ig Shale-partmg often mdlstmot, Bed 44 often ndhermg g ‘11 } Proudodidona, 9ig ( Y
q 47. Shules Ty 0 3
48, Limest hard . 0 8 ¢ Radioles of Pseudodiadema.
= 49. Shales, with hard nodules .................. oo 1 0
=] 50. Limestone, massive, very I} rf with nodules adhering toit... 0 9
51. Shales ......... e 1 1
[ 52, Limestone ... 0 4
q 53. Bhale: 3to5 mohen 6 4
54, Limestone ... 0 ?
B 55. Shale : 2 inches ..
56. Limest: dul 0 11 Ossicles of Pentacrinus.
o 57. 8hale: 7 inches ..
K 58." Limest 0 6
59. 8hales 0 2
o 60. Limestone, nodular, impersistent... 0 3
a 6l. Bhales . 0 4 Ossicles of Pentacrinus.
2 | 62 Li 08
ml 63. Shales, blmsh casiene 1 5 Very small ossicles of a Pentacrinus, Lima (Plagiostoma) sp.
~ 64. Limestone, in two massive beds, but somet.unes eonjomed P 0 10 Lima (Ctenostreon) Terquemi, Tate ; Pecten (Chlamys).
;‘q‘ g‘g. ghales. blmsh with one or two layers of impure limestone .. (1) g
g 67. Bhale-parting 0 1
S | 68 Limest 0 4
69, B}‘mle or limest: 0 3
;(l) ghale ey e g % } Ostrea liassica, common ; Pseudodiadema lobatum, Wright.
72 "
4 Ostrea liassica, common.
to Limestones, five beds, with "hde‘l’”tmﬂ 2 0 { Pleuromya crowcombeia, auctt. {non Moore].
81. Shnles . 0 4
82. 0 2
83. Bh&le partmg 0 03 | _
84. 0 2"\ Ostrea liassica. These beds are known locally as ‘the Washers.”
85, Shales - 0 4
86. 0 6 |
87. Shale, dark, tlunly inated 0 8)
88, Shale and thi n .......... 1 4 L
89. har 0 7  Ostrea liassicu, common.
90. Bhale. hard, thmly Jaminated o 8
91. Limestone, in lmes iving way to & tough shale 0o 3
92. Paper-Shales, hard, brown 1 0
Shs.les, whlte or pale-grey, marly, |mperfectly la.mmated with harder bands in . X X .
........................................... 6 4 Ostrea liassica, abundant in the lower part ; Modiola minima, Moore (large form).
B. leestone, hard, grey, weathering into two beds, the “PP" one being probably the ( Plicatula infus-striata, Emmrich ; Ostrea liassica; Lima valoniensis, Defrance.
representative of the Sun-Bed 0 4 1 Modiola mixima (large form); Plicatula hettangiensis, Terquem
( L. 8hale-parting : indistinct............ 0 0} 8 ' 9 hitergiem.
2;. g,ll::legmne, hard, grey : half an inch to 2} inches . 0 2l Plicatula intus-striata (common), Pleuromya (casts), Pleur[ozp;;wmu l,a (;&sts),
* 3 e, grey, in 0 04 icatula hettangiensis.
Warre Lias % Timpa Potig g 0 2 Plicatula intus-striata. -
e 5. Shale, dark-grey. : 0 1
6. Limestone, greyish-green: 2 60 3inCheB ....cc.overveuiieruninnsececrecncrenns 0 2
) ) ) ) ) . 7. Shale, hard, dark-grey, with pyritic, gntty, ripple-marked layers 0 5
Downloaded from http://jgslegacy.lyellcollection.org/ at University of Wisconsin - 8. Limestone, very gritty, ripple-marked ...........coo..o....c. 05
Madison on June 20. 2016 19 Shale analogous to 7, with siilar gritty ripple-marked layers 0 7 Alga(®.
' \10. L impure, gritty, rippl ked: 3 to 6 inches 0 4
* The White Lias is provisionally grouped with the Lower Lias.
Urper RuzTic. 4. Marls, »]z(rey"ﬂ;l-gll{'vn The gritty material from the overlying bed has filtered down 9 g § Pecten (Chlamys) valoniensis, Defrance ; Schizodus Ewaldi; Protocurdium Philip-
cracks in this deposit { pianum (Dunker); Cardium cloacinum, Quenstedt ; Cardinia; lignite.
5a. Shales, black ............ 5 6  Pteria (Avicula) contorta, Pecten valoniensis, Protocardium Philippianum,
55, Limestone, sometimes in two layers with a very thin parting of shaly mater.
* Beef” sometimes occurs above, and when the bed is in two layers it often occurs
between them i ..o ississsossusseivssnsvesssosanissssssasiassssssissossssssuasuns O —— 0 3 Pleurophorus (casts).
Pleria (Amcula} contorta, Schizodus Ewalds, Gervillia pracursor, Quenstedt; Proto-
o 6. Shales, black, laminated ........ 1 8 cardmm Philipp Pecten valoniensis, Pleuromya (?), Modiola minima ; Orbi-
e L Townshendi (Davidson) ; fish-scales (Gyrolepis).
B 7. Limestone, hard, bluish: 5 to 11 inches ...... 0 8  Pecten valoniensis.
8a. Shales, black, laminated .........cccocoeeiveiinnecies e 1 8  Gyrolepis Alberti (scales).
ﬂ 8b. B8hales, black, carthy Beds 8a and b are 4 feet thick at Seven y 1 10 Crowded w1th Pteria (Avicula) contorta along certain lines.
i 9. leo}?to]n(' ha.rd bluish, v"“ll] one 03 two ?lhclly laf'ersdlnl:m(-dmtely l;lelov{] i Inp ﬁce;
the limestone becomes thin, and is then rep aced by grey carthy shales full o Pecten valoniensia, Pteria (Avicula) contorta. (At Seven Sisters’ Bay this bed is
] shell-débris; 2 to 6 inches 4 { nodular and from 0 to 8 u(ches thick). Coprol 1( tes. o
Shales, black, somewhat thinly laminated .. 2 0 Schizodus Ewaldi, Pteria (Avicula) contorta, and coprolites. (Beds 10 to 14 are
3 feet 8 inches thick at Seven Bisters’ Bay.)
Shales, black, tough, throwing off water .. 1 1
a. L|mestone, grey, Y
shaly deposit with ma.ny Schzad: (’) The lower poruon is often very pyritic X i .
5 and of bone-bed nature ..... 0 3 Gyrolepis Alberti (comminuted).
] b. Hard sandstone, slightly pyritic: 1t0 2inches ...........cooooerivvevrinsicionnsnicinnnns 0 1 Coprolites, fish-scales (comminuted).
Lowxr RuzTIC. ¢. Shale-parting. . 0o 1 o .
d. Two beds of sandstone, with shale-parting and “beef” in between . .0 4 Acrodus minimus, coprolites.
a. Bhales, black, laminated .. .0 3
16.4 b. ggmlestone, dark grey, sllghtly pyrmc . 8 ’}
c. Shales, )
17. Thin  bone-bed,’  intermittent s 0 to l} mches 0 0% Acrodus minimus, Gyrolepis Alberti.
18. Shales, black .......... “ 1 1 Coprolites. )
Saurichthys acu tus, Acrodus mini Gyrolepis Alberti, Hybodus minor, all
19. Thin “bone-bed’... 0 1 most abundant ; vertebre of Plesiosaurs, lchthyodol ulite of Hybodus, ¢ Sargodon
. - S tomicus’ (see p. 391 faotnote 3).
20. ﬂhalea. black, laminated . 1 6
21. ¢ Fish-bed,’ sometimes restmg dlrectly upon  the tnp stratum of the Sully Beds, and at Acrodus minimua, Ag, Saurichthys acuminatus, Ag., Sargodon tomicus, Plieninger,
others separated therefrom by black shale or marl ............ccccoocovviniinierinnnnns 0 5 “8. tomicus’ (Lepidotus?), Hybodus minor, Ag., H. cloacinus, Quenstedt (rare),
. (1. Two scmewhat massive beds of hard greyish-blue marlstone, weathering yellowish. and fragments of bones.
2 Upper surface extremely irregular... 1 4)
Q | 2, Series of blackish-blue marls, mth hur ‘
/A harder 1rre%ular limestone 6 6
'3 3. Series of bluish limestones, with dark marly partings. The mid + Bee p. 389.
<] massive bed is conglomeratic, and can be traced across the foreshore ............ 2 2 I
o:g 4. Beries of blackish-blue and yellomh mrls, with hard zones, two of which are near .
the centre ........... 4 0)
1. Marlstone, rather broken up, yellowish-grey, thin layer of gypsum on the top... 0 9
2. Green marl, much broken up, and containing near the top an irregular zone “of . .
3. Mnrgl{tone, greyish-yellow .......... 0 [}
4. Green marl, grey zone near the top .............c.cccvmeniiisnsinnnciiines s 2 4
5. Marlstone, hard, greyish-yellow, one of the most oonsplcuous beds in the section. 0 6
6. Greenish marl. w b 4
7. Marlstone, lami ed at the to 0 8
8. Greenigh-grey marls, with har lone near the centre ... 2 5
9. Marlstone, earthy, with gypsum in cavi 1 3
10. Greenish-grey Marls............cecevmerientenniisionrinsinsiiens 2 4
1. ‘Tea-GREEN 11, Series of ifvte bands of reddish maristone, parted by thin, green, and less-compact
M ) layers of marl. Some of the bands are not altog red s ST | 2
3 ARLS, (12. Greenish marl..... 0 6
] (33 feet 4 inches.) | 13. Thin impersistent band of marlst 0 2
[} 14, Greenish marl . 0 4
& 15, MArlStone ......ccvverienieiimmninessrineseseesnenesness e 0 5
16. Greenish marl, somewhat laminated in places, compact at the base where it fits into 0 6
=} 17. Deposit of gypsum, pink ............ eo........ 0 9
] 18. Greenish-grey and wlntlsh marls, white marl ususally in hard layers 11 [
M 19. Gypsum, usually white 0 6
k {20. Hard grey marl: 6 to 9 inches 0 8
21.  Greenish-grey marl, shaly in places, nodular in others 0 1L
LIL Rep MaRis. Red marls, with zones of greenish-grey marl.
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shales complete the Lower Rhzatic Stage, and pass up gradually into
a greyish-green marl.

This marl-deposit. was much fissurcd, previous to the deposition of
the superincumbent gritty limestone. Into these fissures gritty
material was washed. We have here a non-sequence caused by
a slight upheaval ; and, as a result, certain beds which are found
elsewhere, are not to be seen at Lavernock., The beds that
are missing at Lavernock measure at Garden CIiff about 13} feet.
Gradual subsidence, again, in the Lavernock area allowed of the
formation of the White Lias (fig. 2, p. 390). At Penarth, Etheridge
failed to discover * Ostrea intus-striata, so common in Somersetshire
and Warwickshire’ ;! but at Lavernock it is not uncommeon, and is
very abundant at Coldknap, Barry. The probable equivalent of the
Sun-Bed completes the series of limestone-beds; and it is of this
stratum that 1 found bored pieces (crypts of Lithophagus), on the
beach at Seven Sisters’ Bay. The specimens of Ostrea liassice
(two) from this stratum were on the upper surface. The light-
coloured shales above the White-Lias limestones are grouped with
the White Lias; they contain Ostrea liassica abundantly in the
lower portion. These are capped by the Paper-Shales, concerning
which there has been some debate as to whether they should be
classed with the Rhewtic or with the Lias.® I think that there is
little doubt but that they should be grouped with the Lias.

The deposit between these shaly beds and the Lavernock Shales
requires no particular comment ; but there has been some doubt as
to the exact age of the last-named. However, as surmised by
Mr. H. B. Woodward, they belong to the angulata-zone, having
been laid down during the hemera marmoree. Cardinia ovalis
(Stutehbury) did not exist after this hemera. In the Lavernock
Shales it is abundant at certain horizons, both at Lavernock and at
Leckwithbridge, near Cardiff. At the latter locality Schlotheimia
angulata (Schlotheim) and Cardinia ovalis occur in association ;
consequently there can he no doubt as to the date of the beds. As
the Lavernock Shales are difficult to examine minutely at the typical
locality, the section at Leckwithbridge is appended :—

Thickness in feet inches.

Limestone, two beds mixed with 0 8
marly clay ............... about}

Clay, marly, blue and yellow ... 0 8

Limestone ...occoc.ovevvnveniininnnn. 1] 2

Clay, marly : 4 to G inches ...... 0 )

Limesione ....oceevvveininnnnnnnes 0 3 [ Ostrea irregularis, Lima
Clay and limestone-bands ...... 1 10 ( Plagiostoma ) aff.
Limestone, dark grey ............ 0 3 ] gigantea.

Clay, hard, marly, reddish blotches 0 b

1 Trans. Cardiff Nat. Soc. vol. iii (1870-71) pt. ii, p. 50.
2 H. B. Woodward, ‘The Jurassic Rocks of Britain’ Mem, Geol. Surv.
vol. iii (1893) p. 119.
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[Leckwithbridge Section (continued).}
Thickness in feet inches.

Limestone :................cee. 0 4 Ostrea irregularis.
Clay, with three bands of lime- 4 0
stone, totalliug 7 inches \' Ostrea irreqularis, Lima
3 gigantea, Cardinta
1 orvalis,  Schlothcinia

l angulata (Schloth,).

Limestone ......coec.veiininnnn...n. 0

g i Cardinia ovalis (Stutch-
= I bury): Ostrea irrequ-
& | lares, Mimster ; Line
£ { Clay and limestones .............. 12 0y ! z;;{;}zﬁg;ly((fo“'e;f;sxt;
= | . -
; Clay, blue ; urdinice  ovalis) o 0 } ) nata, Dumeortier ;
z abundant ............. ... v v{  Littorina cf. minuta,
- [ | M cal a
i ~ . Terq.&Piette; ossicles

= | Clay and limestones. Some of I | U;Ir)gu((l(‘)‘l.)lltsJ’:diOleS
the limestone-bands become | 22 4 | of Cidaris; Rhyncho-

U nodular ..o vvinnenn. seen U adle aff. caliicosta,
l Dav. ; Dentalium eta-

| lense, Terq. & Piette.

Concerning the higher beds at Lavernock no details can be given ;
they are inaccessible, but limestones predominate. Proceeding
farther westward along the coast, the other side of the syncline is
entered upon, and the strata are soon passed over in descending
order, until at St. Mary’s-Well Bay, Sully, the Rhuetic reappears.

(B) St. Mary’s-Well Bay, Sully.

At this locality the whole of the Rhatic Series can be studied ;
but, since the Lavernock section has been dealt with in such detail,
it will be sufficient for our present purpose to describe the basal
portion only of the exposure. The beds are very much disturbed,
owing to a fault—that which starts at Dinas Powis. The result is
that the Rhaetic Beds are faulted against the littoral Keuper, and
in the downward course that portion of the series which I have
denominated the Sully Beds has been prettily contorted.

The Bone-Bed scen in this section, although consisting of several
layers, as at Lavernock, is nevertheless lithically distinct. 'The main
band is a hard grey limestone, seldom pyritic, but usually crowded
with fish-remains, although no quartz-pebbles were observed. Below
the Bone-Bed arc black shales with intermittent bhard layers, as
noticed in the appended section :—

Thickness in feet inches.

Gyrolepis Albertiteeth ? &

15. A series of sandstone- and lime- { | scales) ; a lamellibranch

(s);o;;]e;ll:y ers, with partings i 0 (Schizodus ox Pullastra)
16. Shales, black................... © 1 5\ novuncommon
17. Limestone; intermittent...... ,. 0 1
18. Shales, black........c..oevvinnnn. 0 S5
19. Limestone, earthy ; intermittent 0 1
20. Shales, black........................ 1 4
21. Rust-coloured layer 0 0} Gyrolepis dlberti (rare).
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Thickness in feet inches.

N Ostrea DBristovi (very com-
Marlstone, hard, greemsh-grey,] ( mon); Preria (Avicula)

g ( |

2 |  massive at the top, but o i

f-: {l nodular and mixed with black J 4 6 <| ;ﬁilx);U’ifgo;e(l'ab:tn?ﬂ: tt:)l;,))a;
= ‘

753

and yellow marl below ...... N )1 Lepidot
Marls and warlstones............ . ‘?f)}go%;zil(o;é Lepidotus
7); J X

Large masses of marlstone from the Sully Beds, scattered about
on the beach, are crowded with Ostrea Bristovi, Etheridge, MS. (see
p. 422), and the beds also frequently contain traces of the mineral
baryto-celestine. These strata do not appear to have attracted any
attention ; they must have been observed, because Mr. E. T.Newton,
F.R.S., informed me that an Ostrea, similar to that which I had
submitted to him for examination from this locality, was preserved
in the Museum of Practical Geology, Jermyn Street, and bore the
legend ¢ Ostrea Bristovi, Etheridge, MS. From near Penarth.” Ina
thin layer at the top of the Sully Beds, Pteria (Avicula) contorta is
very abundant.? Their fossil conients render it incumbent that
these beds should be classed with the Rhetic, but an arbitrary line
of division must be drawn between them and the ¢ Tea-Green Marls,’
which will be subject to alteration according to the records of
fossils.

(C) Cross Farm, ncar Dinas Powis.

In the memoir descriptive of the geology of the Cardiff district
it is observed that

*To the west of the Lower Penarth or Lavernock outlier there is a consider-
able tract just high enough to take in some of the Rhatic shales and limestones,
but nowhere high enough to touch the Lias.’®

Since the district was geologically surveyed between the years 1892

! Concerning this specimen, Dr. A. Smith Woodward, F.R.S., wrote (/n
litt.):—* Premaxilla with cutting-teeth. Might be S«rgodon, or perhaps a
Pycenodont fish.” It is preserved in the collection of Mr. E. Talbot Paris.

2 The abundance of Pteria contoria in the uppermost layer of the Sully
Beds here, and the record by Mr. I*. T. Howard, F.G.S,, of ‘ numerous crushed
specimens of typical Rhamtic shells— Curdinm rheticum, Avicula contorta, and
Pecten valoniensis’—in a thin layer of shale below the ‘fish-bed,’ Trans. Cardiff
Nat. Soc. vol. xxix (1896-97) p. 66, is interesting in connection with a statement
made by Prof. 8. H. Reynolds & Dr. A. Vaughan ina footnote to their admirable
paper on ‘The Rhatic Beds of the South-Wales Direct Line’ Quart. Journ.
Geol. Soe. vol. Ix (1904) p. 200. In that footnote they remarked :—* We have
ventured to dissent somewhat from Mr. Richardson’s correlation of the beds
at Garden Cliff. Seeing that Avicula contorta and Schizedus oceur plentifully
below his Bone-Bed (Bed 15), it does not appear to us that this bed can be
considered to be on the same horizon as that at Sodbury, which is well below
the level at which these mollusca commence to occur in any abundance.” As to
whether the Sodbury Bone-Bed was on the same horizon as that numbered
15 at Garden Cliff was a question for them to decide, and the evidence whlg-h
led to their answer in the negative is quoted above. In view of t}!e details
obtained in Glamorganshire (and also in the Watchet district), this hardly
seems conclusive.

3 «The Geology of the South-Wales Coalfield : Pt. iii’ Mem. Geol. Surv.
1902, p. 63.
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and 1896, a large quarry has been opened out in the Lower Liassic
limestones of this outlier, near Cross Farm, and the junction of
these beds with the White Lias (A of Lavernock) exposed to view.
The section is as follows :—

Thickness in feet inches.

Marl and limestone-fragments ...... seen 0 10
Three bands of limestone, with marly ) 10
PATEINGS ..ot - I Ostrea liassica and
Limestone ....c..cooe vvvivvniviieiiieeeins 0 74 radioles ot Pscudo-
diadeina.
Limestones and shales .............. ......... b 2
Shale ..vovirviiiiiniiieei e s 0 8
# | Limestone in two conspicuoug beds ...... 0 8 | Ostrea liassica
% | Shale ..ol e et ———— 0 4 common.
'i Limestone .................... - .. 0 5
@ ; Limestone and shales 9 5
% | Three beds of limestone, with very thin
= partings of shale. Locally called ‘the } 0 7 Ostrea liassica.
Washers” ........coocooii oo,
Clay ........ .. 0 1
Limestone ......coccvivviininiiiienriiieeninns. 0 6 Ostrea liassica.
Shzi.le, thinly laminated in the upper por- } 0 6
ion, clayey in the lower ..................
Limestone, blue-centred ............. 3
_Paper-Shales, as at Lavernock 0
V}"III;:E} Shales, bluish, marly ............ 6

Unfortunately, the sequence downwards canuot be ascertained ;
but in the lane-side near the buildings at Cross Farm the following
details may be observed :—

Thickness in feet inches.
Shales, black, with soft gritty layers at

. L
thebase ...........ccooeeeviiinne seen 3 (] (In the limestone Pu

lastra arenicola is
abundant: wood and

15. Limestone, hard, grey, micaceous, fragments of fish-

with quartz-sand immediately

. l scales occur, In the
below .ooeveeiiiiii e 0 J{I quartz-sand Acrodus
minimus, Saurich-
I thys acuminatis, and
G yrolepis Albertiare
16. Shales, black ...........ccovevnienniinns 0 4 { common.
17. Sandy layer, chocolate-coloured ... ([)G- % Gyrolepis Alberti.
ap
(Marlstone, hard, greenish-grey: 4 to o
2 | 15 inches ... 0 9  Ostrea Bristovi.
8 5 { Marly shales, dark greenish-grey and
wn A brown, with sandy seams............... 2 0 L
Marlstone, hard, greenish-grey ......... 0 11 Ostrea Bristovi.

The lamellibranchs in Bed 15 are, on the whole, well-preserved
and extremely abundant. As I did not recognize the fossil, I
submitted specimens to Mr. E. T. Newton, who replied :—* This is
the shell which is known as Pullastre arenicola, Strickland.” Ostrea
Bristovi abounds in the Sully Beds at this locality; but, in a deep
wheel-track some 350 yards to the north-east, the equivalent beds
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are found to have changed, both as regards faunal and lithic
characters : —

Thickness in feet inches.

Shales, black, clayey ............... geen 2 0
(a. Limestone and quartz-sand ............ 0 4 Gyrolepis Alherti;
| Ostrea (7)
. i b. Limestone, earthy ......................0 0 3
e, Clay oo 0 1
d. Limestone, irregular masses: 0 to Y

INCLES. ..iteneeeir e e 0 5
Mar), black and brown .................. 0 6

4 Gyrolepis Alberti,
le.
| /. Limestone, hard, crystalline in the

SuLLy BEDs

upper portion: thelower simulates
Carboniferous Limestone ............... 0 7 Fishes (scales and
\ g. Marl, hard, shaly .................. seen 0 10 teeth).

In a road-cutting between Merch and Cogan Hall certain Rheetic
beds are exposed, including a bone-bed :—

Thickness in feet inches.

10 to 14 ? Shale, black, clayey : possibly about 4 5 [lepis.
15. Limestone, hard, grey : 0 to 2inches 0 1 Schizodus (1); Gyro-
16. Shale, black, clayey ........cooennnenn.. 0 6 [ Saurichthys acuming -
17. Arenaceous rust-coloured deposit ... 0 1 { tus, Gyrolepis Alber-

18 to 21. Shale, black ............ estimated at 3 0 | ti; quartz-pebbles.

It is impossible to correlate these beds with certainty, and so
the numbers affixed to them must be regarded merely as suggestive.

About halfway between the foregoing section and the place where
this lane joins the Cogan road, fish-remains are not uncommon in
the Sully Marls. Although these beds are well-developed in this
outlier, it is recorded in the Geological-Survey Memoir that, whereas
a certain zone occurs 261 feet helow the Rhwtic Black Shales at
Lavernock, in this outlier it occurs only 14 feet below that datum-
level." This may point to some overlap of the Sully Beds (see
p- 413).

ii. Barry to Cowbridge.

In the district between Barry and Cowbridge there are three
important sections of the beds under consideration, namely, at
Barry (Coldknap), Cadoxton, and Tregyff (near Cowbridge).

Two small outliers of Rhatic Beds occur on Barry Island. The
northernmost patchhas been investigated by Mr. F.T. Howard, F.G.S.,
who has recorded a number of fossils.?

(A) Coldknap, Barry.

In the low cliff near Coldknap Farm, and facing Barry Island,
is a section of much interest and importance. In the Geological-
Survey Memoir on the Cardiff district it is recorded that

¢ Rhaetic shales are exposed again as an inlier near Coldknap. They form a

1« The Geology of the South-Wales Coalfield : Pt. iii —The Geology of the
Country around Cardiff’ Mem. Geol. Surv. 1902, p. 54.
2 Trans. Cardiff Nat, Soe. vol. xxvii (1894-93) p. 42,
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small anticline running rather south of east, and are traversed by several small
faults, all probably branches from the Coldknap Fault.’
A sketch-section is given by Mr. Strahan (op. cit. p. 64). Beneath
the Ostrea-limestones are the following beds :—

Thickness in feet inches.
Paper-Shales.
( Marl,bluish-grey, withharderbands 5 6 Modiola minima, Moore

Calcite-layer ........o.....ooiiinan. 0 03 [non Sowerby.
Band of indurated marl .... 0 2%
A.{ Marl, bluish-grey ...........c......... 0 2
Layer composed of the valves of an
I OSEre@ ....c..coiveeveiiiiinniiniiin, 0 2 Ostrea sp.
| Marl, bluish-grey ..................... 2 10

B. Limestone in two beds, bluish-grey
weathering yellow. The lower
bed in particular resembles the
Sun-Bed, and exhibits a con-
choidal fracture ................. 0 6
{ 1. Shales, bluish-grey, caleareous. 0 )
2. Rubbly limestone, with more
compact limestone imme- { Plicatula intus-striata,
diately below, weathering Pi. hettangiensis, and
| yellowish. Fossils  most ‘ Lima  (Plagiostoma)
; abundant in the upper valoniensis, common ;
portion ... 0 54 Protocardium Philip-
pianum,  Pleuropho-
rus(?), Modiola mini-
ma (?) (large) Moore,
\ Ostreasp.; anostracod.

Wiaite Lias.

( Pleurophorus (?) & Pro-
C.4 | tocardium (?) as casts,
4. Lamestone, yellowish ......... 0 1.{{, Plicatula intus-
\ striata.
5. Shale, blue and yellow, in‘} 0 9 { Lima (Plagiostoma)
durated valoniensis.

e { Shell-débris ; Plicatula
6. Gritty layer 0 21 intus-striata.
7. Shale, greenish-grey, thinly
laminated ........oooviiiiinnn.

8. Limestone, blue-centred ...... 0
9. Shale, greenish-grey ... about 0
10. Grit, pyritic, ripple-marked :

0 to3inches..........oeeniinines 0 2
Ureer Rizeric. 4. Shales, greenish-grey.

[S R &)

The White-Lias Beds (C) in the foregoing section are extremely
fossiliferous, and it is remarkable that they have not attracted
attention on this account. The strata between the Paper-Shales
and the Upper Rhatic marl or shales (4) at Lavernock measure
8 feet 101 inches, and at Barry 12 feet 3} inches, the increase in
thickness at the latter locality amounting therefore to close upon
3 feet 6 inches.

Mr. H. B. Woodward has observed a hone-bed in crevices of the
top-bed of marl, at the base of the Black Shales at Cadoxton.'

! Proc, Geol. Assoc. vol. x (1888) p. 531.
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The most interesting exposure in this neighbourhood is in the
sides of a field-road, near the brook, about three-fifths of a mile in
a direction a little to the south of west of Cadoxton Church,

(B) Cadoxton.

Thickness in feet inckes.

a. Marls, yellow and black ...............
( ( Lepidotus (?), Aerodus
minimus,  Gyrolepis

. b. Limestone, hard, dark, in masses Alberti ; bond"( Laby-

.
2 l mixed with dark-brown eclay: | inthodon?) ;  Ostrea
A 3to9inches ...ooovviiiniiiniiiine 0 6+ Bristovi (s PL
= | XXXII, 5 4
3 I U Pteria (Aviewla) (?)
@ | e. Shales, black, earthy .................. 1 8 \ contorta; Natica(!)
d. Limestone, hard, dark.................. 0 G Ostrea Bristovi (rare).
] e. Shales, black and brown, with yellow
L streaks.

The necessity for grouping the Sully Beds with the Rheatic will
be obvious from the foregoing section, although it should be men-
tioned that the fossils are not individually numerous. Here it will
be noticed that Ostrea Bristovi is associated with Pteria (Avicula)
contorte and other Rhetic lamellibranchs.

Pteria  (Avicula )-contorte Black Shales, with an extremely
fossiliferous Pecten-Bed, are to be seen in the deeply-cut lane three-
fourths of a mile north by east of Cadoxton Church : the limestone-
bed yields Pecten valoniensis, Pteria (Avicula) contorte, Schizodus
Fwaldi, and a Placunopsis similar to that which occurs in Bed 1 of
the Redland (Bristol) section.!

Between the last section and Redland (near Bonvilston) the
Rhezetic deposits are but seldom exposed. Black shales with thin
Pecten-Limestones have been observed in a brook on the north side
of Bears Wood, south of Wenvoe Castle, and again west of
St. Nicholas, ¢ on both sides of the valley and in Coed-y-Cwm,’ *

In a read-section at Redland (Sheets 261, 262) some interesting
details can be observed. In the Geological-Survey Memoir on the
country around Bridgend is the following passage :—

‘A small quarry 100 yards south of Redland shows the Avicula-contorta Shales
overlying a hard yellow dolomitic rock of Tea-Green Marl age, while Carbon-
iferous Limestone, apparently in place, crops out on the opposite side of the
road. Iere, then, we can fix a point on the Keuper coast-line, for the lime-
stone-ground to the north was still above water at the close of the Keuper-
Marl period.’” (‘Geology of the South-Wales Coalfield : Pt. vi’ 1904, p. 30.)

In August 1904, the section on the west side of the road exposed
a boss of Carboniferous Limestone wrapped round by Black Shales.
This boss, at the road-level, measured 21 feet across, and stood 2 feet
high. A little farther in the direction of Blackland the Black

+ A. Rendle Short, Quart. Journ. Geol. Soc. vol. 1x (1904) p. 171.

2 ‘The Geology of the South-Wales Coalfield : Pt. iii ' Mem. Geol. Surv,
1902, p. 65,
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Shales were more in evidence, and pieces of a Pecien-Limestone
containing the characteristic lamellibranch, fragments of a Placun-
opsis, and fish-scales, were lying about. Still nearer Blackland
higher beds were exposed, including thin bands of pale limestone
intercalated in similarly-coloured shale, altogether 3 feet 4 inches
thiek, and resting upon grey and yellow shale (belonging presumably
to the Upper Rhetic), of which a thickness of 6 inches was
visible. Where the a in Redland comes on the 1-inch Geological-
Survey map there is a large quarry in the Carboniferous Limestone.
I one place some green marl has been washed down a fissure, but
on the whole, as noticed by Mr. Cantrill,

the Rhaztic soil can be recognized so close to the brow of a large quarry in
Carboniferous Limestone, as to suggest that the Keuper is here whoily over-
lapped, as shown on the map.’!

A pond to the east of the ancient camp at Leige Castle is in the
Black Shales, and from pieces of Pecten-Limestone were obtained
Labyrinthodont-bones (small pieces), scales of Gyrolepis, coprolites
(fish), and fragments of Pecten (Chlamys) valoniensis. A section
showing the junction of the Rheatic and Carboniferous-Limestone
deposits can be studied in the roadside 200 yards north-west of
Ty’n-y-coed, but here—as at Redland—the Rhaztic Beds exhibit no
littoral facies, such as might be at first expected.

The finest section in the Cowbridge district is in a road-cutting
at Tregyff, near the St. Mary-Church Road Station on the Cow-
bridge & Aberthaw Railway. It is dealt with in the Geological-
Survey Memoir (op. cit. p. 40) in the following short passage :—

‘They [the Rhactic deposits] emerge south-east of Wren Castle, and here for
the first time exhibit signs of the oncoming of a more arenaceous type, in the
intercalation of bands of greenish-grey sandstone. These may be traced south-
wards along the valley, but are especially well-shown in a road-cutting at
Tregyff, though the beds undulate gently down the road westwards at such an
angle that only a few feet are exposed. They consist of sandstone with
Protocardivm Philippianum and Aviewla contorta, blue sandy marls, a thin
conglomeratic band coutaining pebbles of Carboniferous Limestone and chert
and black Jimestone with Pecten valoniensis.”

(C) Tregyff, near Cowbridge.

Thickness in feet inches,
Limestone, pieces not ¢ sifu.,
Shales, brown (several feet).

Limestone, dark .........cooeevnnnnnn 0 1
Shales, brown ...l 1 3
{  (Shales, black, with several bluish
| gritty layers ..........o.oooiiiinins 1 6
» Limestone, brown and blue......... 0 13
EF ‘Shale, weathering brown ......... 0 6
Z= Sandstone, fine-grained, calcareous () 1 Casts of worm-burrows
& | Ha{ Shale, black, weatheringbrown ... 0 7 [on the underside.

! ¢The Geology of the South-Wales Coalfield : Pt. vi—The Geology of the
Country around Bridgend’ Mem., Geol. Surv. 1904, p. 39.
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Thickness ii fest inches.

' Sandstone, light-grey, finc-grained, 0

i caleareous,
| Shales, black, thinly-laminated,
‘ weathering brown, and con-
{ taining thin gritty layers ......... 1

i 00, Limestone, grey, massive, with
| muscovite-lakes .................. 0
; 6. Parting, usually of shale, sometimes
i impure limestone .................... 0

7. Limestone, grey, massive ............ O
!
| & Shale, black, weathering brown.

thinly ldmmd(ed with a ie\\ azltt\

Iavers .................................... 0
9. leestone, grey, thmmng out in

places, often arenaceous

10 '/ Shales,

black, laminated, with
to { several gritty layers near the top,
14| and at the base, towards the
< *7 | eastern end of the section, a r2

( Massive bed of conglomerate (see | |
15 4‘ p- 402): 0 to 8 inclies......cc....... ;

1
| Tard band of grit: 1 to 3 inches . ©
16. Shales, black, with gritty layers con-
taining a few fish-scales (indeter-
minable) ...
17. Limestone, hard. grey, slightly sandy
in places, usually in two beds
with a little shaly matter inter-
vening between them ............... 0

18. Marl, greenish-grey and bluish,"
imperfectly laminated. Near the |
top are little lumps of a haed } 1
limestone simulating Carbon- |
iferous Limestone..................... /

{ Limestone, hard, compact, greyish-",
green, <and_v, resembling. |

‘ from a distance, Carbon- |

= | iferous Limestone : containing 0

{ oceasionally fragments ot a white |

I | earthy marlstone and small |
quartz-pebbles.............c.oeeinne yi

I Marlstone, yellowish-green; visible

{ in the gutter

SvrLy DBebs.

3 DPterin (dvicula) con-
torta (two specimens).

2 [ Pecten ( Chlainys) valo-
Coniensis, Schizodus
104 Ewaldi; Acrodus iini-
1 aieus, teeth and scales

' of Gyrolepis Alherti.

.
G
|

4 Much shell-débris.
J Pecten (Chlainys) valo-
1+ micusts, Pteria (dAvi-
] cula)contorta,coprolite.
{ Acrodus minimus (com-
' mon),  Saurickthys
acuminatus, *Sargodon
34 tomicus’ (Lepidotus?),
I ichthyodorulite of
! Hyhodus; casts of a
| lamellibranch of Scki-
\ zodustype; wood.!
2 Schizodus ? (casts).

Pecten ¢ Chlaings) valo-
niensts,  Placunopsis
alpina (large).

( Pieria (Avicule) con-
} torta; a few fish-scales
'4 (Gyrolepis ?) and co-
I-thtes (fish).
lybodusminor{1tooth),
Gyrolepis Alberti
(scales, rare); Pteria
(Avicula)  contorta,
Modiola, fragments of
lamellibranchs, and
carbonaceous matter.

Ha
e

/ derodus ininimus (com-
' mon), ‘8argodon to-
104 andcus’  (Lepidotus?),
| fish-scales (fragments

{ common).

From a lithological standpoint the Tregyff section presents many

At the base are hard marlstones which are best

1 All from the Conglomerate-Bed.

Q.J.G. 8. No. 2438.
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grouped with the Sully Beds, The fossils recorded from the lime-
stone-bed were observed mostly in the uppermost portion. Above
is a deposit of soft marl, which yielded single examples of Preri
(Avicwla) contorta, Modiola (indeterminable), and Hybodus minor
(tooth).

The most interesting stratum in the foregoing section is the
Conglomerate-Bed distinguished as 15.

In a series of deposits such as the Rheetic, it is often difficult
to correlate with certainty the various component deposits seen
at different localities. In ecortain districts, however, as in
North-West Gloucestershire and Worcestershire, the same lithic
characters are preserved by a bed over a considerable area; but in
Glamorganshire such is not the rule, and as the beds are traced
westwards there is increasing evidence of the proximity of land.
Here, at Tregyff, the Lower Rhetic was deposited close to a shore-
line composed of Carboniferous rocks, and as a result the Secondary
rocks became what Charles Moore would have termed ¢abnormal.’
Therefore, it will be understood that when in the foregoing record,
and in those of scetions farther west, a bed is distinguished by a
certain number, that number suggests rather than implies
contemporaneity with a similarly-notated deposit elsewhere.

Mr. E. B. Wethered, F.G.S., has kindly supplied me with the
following motes on certain limestone- and chert-pebbles from the
Conglomerate-Bed : —

¢ Limestone-pebble from the Conglomerate-Bed, Tregyff, near Cowbridge.—
An impure limestone containing a number of organic remains, but so altered
by molecular change that it is very difficult to determine them beyond a few
spines, crinoid-ossicles, fragments of polyzoa and mollusca. The main feature
of the slide is the presence of a large number of crystals of salt and gypsum,
which are apparently of secondary origin.’

‘Chert-pebble from the Conglomerate-Bed, Tregyfl, near Cowbridge.—
Looked at in a hand-specimen this appears to be a chert enclosing oolite-
granules, The sections of this chert seen under a microscope show it to
contain a number of ovoid bodies, some of which include a nucleus, but the
usual form of concentric structure characteristic of oolite-granules is not
apparent. Originally the rock was probably a limestone, which has been
lt)ransf'orn’ledl into chert by the gradual replacement of the carbonate of lime
y silica.

The Pecten-Beds (7 & 5b) are well-developed; but the super-
incumbent deposits are difficult to correlate, both on aceount of the
lack of distinctive fossils and the growth of vegetation, which
obscures the upper portion of the section to a large extent.

In the neighbourhood of Ty-ganol the lower portion of the Lower
Rhwtic consists mainly of a sandstone-deposit. This sandstone is
well exposed by the roadside, 180 yards north-east by north of
Ty-draw, and therefrom were obtained a specimen of Hybodus minor
and a few scales of Gyrolepis Alberti. The whole of the lower
stage, however, is not replaced by en arenaceous deposit, because
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Mr. Cantrill has noticed some Pecten-Limestones between Ty-ganol
and Pentre.

At Pentre certain White-Lias beds have been preserved as an
omlier; also a few Rhatic beds, as proved by pieces of Pecten-
Limestone with fragments of Pecten (Chlamys) valoniensis. This
outlier is situated 200 yards east of the road, and owes its preserva-
tion to faulting, whereby the beds composing it have been let down
on the north against the Carboniferous Limestone. Formerly
there was a quarry here, but now the excavation is filled with
water, On the south side of this pond the following heds are
exposed :—

Thickness in feet inches.

[ Clay, yellow, shaly at the base: visible 1 0
4 | Limestone, brown and dark-coloured; Plicatula infvs-striata
= COMMONT .. i e s Q 5
=] Clay .......... 0 3
£} Limestone .... i, O 2
S| Clay, YelloW ..ooveiiieiieeeiiiiiiici i e 0 3
= | Limestone ; Modiol@ iniiiin@ COMMON vvvvrnerereernerensenenrannns 0 2

(_Shales, dark, hard, with thin beds of limestone ......... seen 1 6

The uppermost limestone in the foregoing record exactly resem-
bles the bed bearing a similarity to the Sun-Bed at Barry (p. 398).

The account of these Rheetic beds given by Mr. Cantrill shows
that, in the St. Hilary district, few if any exposures escaped his
attention. But there are one or two interesting facts not as yet
recorded. By the side of a pond, indicated by the arrow on the
Geological-Survey Map, and some 300 yards to the west of Garn,
is a limestone-bed very much resembling, lithically, a certain
development of the Fstheria-Bed of North-West Gloucestershire.
This stratum contains Pseudomonotis fallew, and dips gently to the
north-cast by porth: it is, therefore, most probably on the same
horizon as the Pscudomonotis-Bed.

In the floor of the lane between St. Hilary and St. Hilary
Common, there is a quite fossiliferous bone-bed. The deposit is a
pale, slightly-arenaceous limestone, containing obscure casts of a
lamellibranch (‘Schizodus ?), scales and teeth of Gyrolepis Albert?,
Acrodus mintmus, and a few indeterminable fragments of bone.*

In the roadside at The Cross, south of St. Hilary, the Rheetic
sandstones are exposed. There is, however, a considerable amount
of black shaly matter present, and in the sandstone-layers inter-
calated in this shale—especially in that about an inch thick towards
the middle (vertical) of the exposure—* plant-remains’ are abundant.

1 A rock crowded with this lamellibranch, but not found in situ, is assigned
to this horizon, owing to the similarity of lithic structure.

2 See also Buckland & Conybeare, Trans. Geol. Soc. ser. 2, vol. i (1824)
p. 501 ; and * The Geology of the South-Wales Coalfield : Pt. vi—The Geology
of the Country around Bridgend’ Mem. Geol. Surv. 1904, p. 41.

262
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Between How Mill and The Herberts a road-section shows
sandy beds and shale :—

Lhickness i foof duch: s,

(@ Shale, black ......ocvivviriiinieireinnnnn,s 0
. Gorolepis erti,
2 Sa;l?stgl}e, , fine-grained, calcareous: \ [and Jsomé other fsh.
0 21mehes i ( remaing, but indeter-
s t minable.
£ ¢ Shale, grey ..o o 0 b
= | d. Limestone, arenaccous, nodular: 1 to
21 21nehes oo 0 1
e. Shale, black . 0 1
/. Sandstone, hard and dark-grey bands { In the bard por-
near the base, but otherwize some- | tions were noted
L what soft..........oo 5 04 casts of a lawelli-

| branch and numerous
{ small pieces of wood.
Kgveer. 1. Hard, grey, rocky warls ... T

As no distinctive fossils were obtained from these rocks, it is ouly
possible to say that they belong to the Lower Rhatic.'

The sections in the railway-cuttings north and south of St.
Mary-Chureh Road Station have been described in detail in the
Geological-Survey Mcemoir on the district®; and, in both cases,
Lelow the representative of the Paper-Shales of the Lavernock
Section, is the White Lias—shaly and marly matter constituting
the greater mass of the deposit. Owing to the ample details
recorded in the memoir just cited, it is unnecessary to discuss
these sections here ; and the same remark applies to the sections of
the Rhaetic Beds at both ends of the railway-cutting at Cowbridge.”
That at the southern end is the more satisfactory of the two. The
Paper-Shales are 8 inches thick, and the Rhwetic and White-Lias.
deposits between them and the Keuper measure 19 feet.

Having dealt with the scctions of the Rhwtic deposits in the
district between Barry and Cowbridge, I may now direct attention

! Higher up, in a field on the south side of the road, there is a quarry in
blue-limnestones with shale-partings—the upper beds full of Psiloceras Joknstuni,
"They are crowded with gasteropods, the commonest fori of which is Cerithiuin
gratuiy, Yerquem. In the quarry on the north side of the road, as noticed by
Mr. F. T. Howard, Trans. Cardiff Nat. Soe. vol. xxx (1897-98) p. 41, are
several limestone-beds crowded with Zhecosmilia cf. irregularis, Duncan.
Halfway between Tlandough-juxta-Cowbridge and Llanfihangel are two
quarries, one on each side of the valley. In that on the north side is a bed
full of the same species of Z%ecosinilia, while the other fossils included Prcria
(Avicule) inequivalvis, Lima valonicnsis, L. tuberculata, Modiola minima (1),
Linna, Ornithella sarthacensis, and radioles of an echinoid. The guarry on
the opposite side yielded Psiloceras planorbis, Lima gigantea (small), Decten
aff. calvus, Pinna, Ostrea, Modiola minima, Sow., and a gasteropod.

2 ¢ The Geology of the South-Wales Coalfield : Pt. vi” (1904) pp. 41-44.

8 Ibid. pp. 44-48 and Trans, Cardiff Nat. Soc. vol. xxx (1897-98) pp. 36
et seqq.
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to the outliers in the neighbourhood of Pendoylan, at Peterston,
and St. Fagans.! )

In the Pendoylan outlier, Mr. Cantrill diseovered picces of
Pocton-Limestone at a pond 100 yards south-east of the vicarage;
and I found fragments of a similar rock at a pond immediately
west of the footpath ranning from Pendoylan to Ty'n-y-cae, at a
point due west of the Tre-sfoch. Mr. Cantrill obtained spines and
tubercles of an echinoid (queried as an crosalenia), from a Pecten-
limestone thrown out from a well-excavation, 80 yards north-west
of Pendoylan School. The fact is interesting, because, except for
the records of an echinoid (which may be a species of Iseudodiadema)
at Coomb Hill near Cheltenham,? and at Church Lench (Worcester-
shire),® T am not, aware that such remains have been noticed in beds
of contfortu-age.* Mr. Cantrill, moreover, observed Rhetic limestone
in the soil of a field, at about 150 yards along the footpath running
south-eastward from Ty’n-y-cac. Near the hedge at the same spot
are shallow excavations, in which fragments of sandstone containing
Aerodus minimus, and bits of fish-scales, can be seen,

In the Peterston outlier Black Shales and Pecten-Limestones have
been noticed in a brook between Maendy and Allt-isaf, but the only
exposure of any interest is at the village of St. Bride’s, in a shallow
road-cutting near the church. On the west side a considerable
thickness of black shale occurs, together with a bed of sandstone
crowded with the teeth of Aderodus minimus; while on the east
the ¢ Tea-Green Marls’ (Keuper) are visible. There is no evidence
of the Sully Beds,

In the sides of a pond about 200 yards west of Pen-hefyd,
St. Fagans, Black Shales and a Pecten-Limestone (containing Pecteir
valoniensis and fragments of a Placunopsis?’) are visible, These

* The occurrence of Rhatic deposits has been noted by the officers of the
Geological Survey at certain localities which have not bzen touched upon in
this paper, because, although I vigited these lo:lities, I did not obtain any
additional information. The results of the official investigations are chronicled
at the following pages of the memoir on ‘ The Geology of the South-Wales
Coalfield : Pt. 1ii’—p. 66 (St. George’s); p. 66 (Coed-y-gof); p. 66 and in
Pt. vi (1904) p. 39 (Castell-y-Mynach); p. 65 (Saintwell); and p. 65 (Vishwell).

2 « Handbook to the Geology of Cheltenham’ 1904, p. 210.

* Proe. Cotteswold Nat. F.-C. vol. xv (1904) p. 40.

4 In that part of the memoir on * The Geology of the South-Wales Coal-field
which deals with the Cardiff district (pt. iii, 1902, p. 56) there is the following
passage :—* The fauna includes scarcely any examples of the four great marine
orders, Actinozoa being unknown in the Avicula-contorta beds, Echinodermata
being represented by one form of feather-star, Brachiopoda by one form of
Discina, Cephalopoda by a Belofeuthis, the horizon of which, however, there is
reason to doubt. Tater discoveries require this statement to be modified
somewhat : in addition to the occurrence of an echinoid in the Picrie
(Avicula)-contorta Beds, a compound coral has been described by the late R. F.
Tomes (Quart. Journ. Geol. Soc. vol. lix, 1903, p. 403) ; and the same author
found an imperfectly-preserved Montlivaltia, parasitic on a Modiola in the Black
Shales, during the construction of the Penarth Docks (ibid. vol. x1, 1884,
p. 363). Charles Moore obtained from his ‘ Flinty bed’ at Beer Crowecombe,
Somerset, a single specimen of a coral, prohably a species of Monllivaltia
(zbid. vol. xvii, 1861, p. 811).
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Rheetic beds are preserved between two faults, as recorded in the
Geological-Survey Memoir, but they have been omitted-——no doubt
inadvertently—from my copy of the map.

11, Cowbridge to Pyle.

At most localities between Cowbridge and Pyle the Black Shales
and intercalated sandstonc-bands, which usually constitute the deposit
laid down during the contorte-age, are replaced by massive sandstones
containing few fossils; while, during the time when the Upper
Rhatic was deposited, a greenish marl with red streaks was formed.

What details concerning the Rhatic can be obtained in the
neighbourhood of St. Mary Hill have been recorded by Mr. Tidde-
man '; it is, therefore, sufficient to state here that the arenaceous
element predominates over the argillaceous.

The road between the railway near Coychurch and Coity runs
along the outcrop of the Rhatic, of which there are several ex-
posures; as, for instance, seven-tenths of a mile north-west by west
of Coychurch Church, and again in the road at Simondston. In the
village of Coity itself, sandstones and shales of a greenish tint (but
mottled red in places), and full of Modiole minima (?) Sow., are
seen in a road-cutting near the Castle.

(A) Hendre, near Pencoed.

Between Hendre and Pencoed the Rheatic has been disturbed by
two faults, that on the north letting it down against clayey shales
belonging to the Millstone Grit. The Hendre brick-kilns are
situated on the Keuper Marls. At a slightly-higher level to the
north are the Rhactic sandstones, faulted against the Millstone Grit.
A passage driven from the brickworks to the bottom of the clay-
pit passes through the Rhetic sandstone, and from such fissile rock
numerous ill-defined casts, of a lamellibranch of Sechizedus-facies,
were obtained. The Keuper Marls are excellently exposed in a pit
adjoining the works.

A little to the east of the Hendre brickworks are two quarries
in which massive Rhetic sandstone is worked. DPullastra arenicola
and scales and fragmentary bones of Gyrolepis Alberti have heen
collected in this neighbourhood by Mr. Tiddeman, who has also
given the following record of the sequence of deposits * :—

Thickness in feet.
Lower Ruxric. Sandstone, white, fine-grained, massive below and more

thinly-bedded and yellowish above ............... seen 30

(. Bandy beds .....oovuiviiiiniineiriiii e
S | 0. Green and yvellow marl...........ccoovvivnnannn.n. 15
thitﬁ . Hard marl, with ‘race’ and gypsum 2
"l d. Clayey red marl...coovievneiiiiininniniii 2
le. Clayand warl; proved in a well ... 30

L “Summary of Progress of the Geological Survey for 1899’ (1900) p. 129 and
‘ The Geology of the South-Wales Coalfield : Pt. vi—The Geology of the
Country around Bridgend’ Mem. Geol. Surv. 1904, pp. 50, 51.

2 “Summary of Progress of the Geological Survey for 1899’ (1900) p. 129 and
‘ The Geology of the South-Wales Coalfield : Pt. vi~The Geology of the
Country around Bridgend’' Mem. Geol. Surv. 1904, p. 50. See also his
pamphlet on the ¢ Quarella Quarries,” Bridgend, 1398, '
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(B) Quarella Quarry, Bridgend.

North of Bridgend are the well-known Quarella Quarries, where
pale-green and white Rhaetic sandstones are worked, the rock being
very suitable for building-purposes. A single block from Bed ¢ (of
the sandstone-deposit) of the appended record measured 72 x 53 x 44
inches, and must have weighed about a ton and a half. The deeper
quarry, and that which yields the more satisfactory section, is
situated on the south side of the lane :—

Thickness in fect inches.

OstrEL |{ Limestone,_ BIEY civit teniitaer e e 0 6
Bins Shale-parting .. 0 1
: 1 Limestone ......veveeeceenneeernnnes 0 3
Shales, bluish-grey and brown.......... . U 4
(1. Shales, hard, passing into hard bluish-grey limestones
with counchoidal fracture .................. maximum U n
«@. Shale, black and brown, clayey .. 0 =+
.1 2.40. Shale, hard ..ol Ll .o 0 4
] | ¢. Marls, greenish and yellowish..............cooiis 1 8
24 3 Liwmestone, argillaceous, nodular: 3 to 5 inches ...... 0 4
sl Green and yellow sandy marls; ahmost a fine sand-
stone in places .......oiiivii about 6 6
( 4. Sandstone, pale-green and white, rather broken up... 4
5 | #. Sandstone 3 3
to-{l ¢. Sandstone 4 0
15(2) | d. Sandstone 4
"N e Sandstone, more flaggy, and therefore in thinner layers,
{ seen 8 6

The first notice of this section is contained in Tawney’s paper
¢On the Western Limit of the Rhwetic Beds in South Wales & on the
Position of the “ Sutton Stone.”” He regarded the sandstone-beds
as belonging to the Keunper, while ‘6 feet of green sandy marls’
he doubtfully referred to the Rhewtie.! Charles Moore observed
(Quart. Journ. Geol. Soc. vol. xxiii, 1867, p. 513) that

“in the valley west [north?] of Bridgend the Keuper Sandstones are largely
worked, but their succession upwards into the Lias is not well exposed’

H. W. Bristow, however, corrected this error (ihid. p. 205):

¢ the sandstones quarried for building and grindstones . . . . are not situated
at the base of the Keuper, as stated by Mr. Tawney, but are in the upper part
of the Rhetic Series, overlain by Liss crowded with the characteristic Ofrea
liassica.

Whichever subdivisions of the Rhewtic are represented here, and
in the absence of fossils (except for a Lime) it is difficult to decide,
it is obvious that we have the equivalents of nearly the whole
series, The stratum distinguished as 1 much resembles the Cotham-
Marble equivalent; while the nodular limestone (3)is very sugges-
tive of the Hstheria-Bed. From the limestones capping the section
Mr. Tiddeman obtained Ostrea liassica and Plewromya.®

1 Quart. Journ. Geol. Soc. vol. xxii (1866) p. 72. )

2 «Summary of Progress of the Geological Survey for 1899 ’ (1900) p- 130
and ¢ The Geology of the South-Wales Coalfield: Pt. vi—The Geology of the
Country around Bridgend’ Mem. Geol. Surv. 1204, p. 51.
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Sandstone, from which Rhewtic fossils have been obtained, has
been worked near the Angeltown Asylum, and (more recently) for
building the church at Pen-y-fai.

The scetion in the railway-cutting at Cwrt-Colman is now for the
most part overgrown, but the details recorded by Tawney show
(1) that there is an increase in the proportion of the shale-deposit
to the sandstone as compared with the Quarella section, and (2) the
presence of a recognizable hone-bed (Quart. Journ. Geol. Sce.
vol. xxii, 1866, p. 70). Jlassive sandstone-beds, however, are
still to be seen on the south side of the line. Near this cutting,
in a road-section south of Melin Cwew, certain information
concerning the upper portion of the Rhetic has been obtained
by Mr. Tiddeman.!

(C) Stormy Down.

The picturesque and breezy moorland known as Stormy Down
is covered with large masses of Rheetic sandstone, and is broken with
many scattered openings, most of which have been made in search
of sand for silica-bricks. 1In along line of excavations the following
sequence may be observed :—

Thickness in feet  inches.

«. Sandstone with an uneven base: 10 to 12 feet seen ........ ... 11 0
6. Marl, green and yellow, clayey. Soft and hard layers alter-

nate. They appear to have been slightly contorted previous

to the deposition of the superincumbent sandstone, as soft

arenaceous matter fills up the miniature synclines. A little

lignite occurs near the base ...........cccoooviiinn about 1 10
<. Marl, greyish-green ; full of plant-remains ... 1 U
d. Clay, Brown ........cooiiiiiiniiii i 0 2
¢. Marl, grey and brown ... 0 i

[Apparently this deposit extends some feet deeper.]
#. Sandstone of considerable thickness [ Tea-Green Marls’?].

Tawney (op. cit. pp. 70, 71) has recorded Pleria (Avicula) contorte
from the marls intervening between the sandstone-deposits on
Stormy Down; while from the sandstone (but not ¢ sitw) I have
obtained casts of Schizodus, Myophoria, Natica pylensis, Tawney,
and Cylindrites oviformis, Moore, together with a fragment of the
ichthyodorulite of a Hybodus.* By the roadside near Llangewdd
Court large masses of sandstone were found to contain numerous
plant-remains.

(D) Stormy-Down Cement-Works.

At the time of my visit to the Stormy-Down Cement-Works
water had accumulated in the pit, and so it was only possible to
examine certain of the Lower liassic beds. The lower beds are,
therefore, tabulated on Mr. H. B. Woodward’s authority.

! ¢The Geology of the South-Wales Coalfield ; Pt. vi—The Geology of the
‘Country around Bridgend’ Mem. Geol. Surv. 1904, p. 53.

* See also ‘Summary of Progress of the Geological Survey for 1899 (1900)
p. 181; ¢ The Geology of the South-Wales Coalfield ; Pt. vi” Mem. Geol. Surv.
1904, p. 56 ; and Quart. Journ. Geol. Soc. vol. xxii (1866) p. 71.
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Thickness in feet inches.
¢ 1. Clay, with yellow and hard grey limestone-nodules;
' Pentacrinus - ossicles, Pseudodiadema-radiole? ; Linw

(Plagiostoma) gigantea, L. (Radula) pectinoides, Uni-

cardiuin cardiowdes, Modiola miniina, Ostrea ef. liassica,

Pholadomya glabra; Dentalivin ctalense, gasteropods ;
5 Psiloceras Johnstoni  .....cocooiiiiiiiiiiiii scen 3 6
3 2. LiIMEStONE L ttvrete ettt e )] Bl
= ] 8. Shale, dark .oocveieiiiee e 0 7
2} 4. Limestone, vellowish, nodular; Psitoceras Jobustoni...... 1 3
Z 1 3. 8hale, dark ... e, e 0 3
- 6. Limestone, bluish, mixed with shaly matter 2 7
7. Shale, dark, usually persistent .. ... e e 0 6

8. Hard blue limestone, with a little shaly matter: Ostrea
liassica, Psiloceras planorlis [sesnin 1905, 8 feet; add 10] 18 0
9. Conglomerate-bed . 0 10
(10. Limestone-shales o 3
Hard compact limestone (resembling the Sun-Bed) ...... 0 10

Shaly parting.

Hard, compact, and rather shaly limestone.................. 0 S

Black shales, with thin bands of limestone : Pecfen veloni-
EIETS Lot 1 0

Grey and greenish marls, with hard nodules (formerly
used for cement)..........o.ooeeiiinne seen 1o a depthoft 3 G

[A specimen of Celoceras intermedinm (Portlozk) was found,
but not in situ.]

In addition to Mr. H. B. Woodward,' several other authors have
described this section. H. W, Bristow wrote:

‘The section at the Stormy Cement-Works . . . shows about 20 feet of
ordinary Lias limestone and shale, resting upon 2 feet of a hard, siliceous, and
shelly blue conglomerate, under which occur from 12 to 15 inches of pale
argillaceous limestones, breaking with a smooth eonchoidal fracture, and which
I believe to represent the *“ White Lias” or uppermost member of the Rhaxtic
Series.” (Quart. Journ. Geol. Soc. vol. xxiii, 1867, p. 204.)

Charles Moore, in his valuahle contribution to our knowledge of
the Mesozoic littoral deposits, commented upon the fact that

*When compared with the West-of-England section, the Rheetic beds at this
spot are very insignificant. A single bed of black marl containing Pecten
valoniensis and other Rhetic shells succeeds the variegated marls, and upon
this o dark limestone 4 inches, and next a bed (in texture very similar to the
“ White Lias ”) 2 feet thick. The Ostrea-beds then follow .. ..  (I7d. p. 520.)

In 1884 the late R. F. Tomes recorded in the pages of the
Quarterly Journal (vol. x1, p. 359) the following details of the strata
below the Ostrea-Beds :—

Thi-Luess in feet inches,
‘ Hard conglomerate, in all respects like the * Guinea”-Bed of

Binton ..o 2to 3 0
Fine-grained nodular liwestone, with a conchoidal fracture, and

very much resembling the Estkeiia-Bed........cc.cooune... Tto 2 0
Dark-grey Rheetic shale...............oocii e 1 6

Greenish, compact Keuper Marl, forming the bottom of the pit.’

! ¢ The Jurassic Rocks of Britain’ Mem. Cieol. Surv. vol. iii (1898) p. 114.
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There is obviously some peculiarity about the stratigraphical
sequence in this section. Observers are agreed that at the base
there are greenish marls: Tomes mentioned them as belonging to
the Keuper ; Mr. H. B. Woodward as belonging to the Rheetie. If
they belong to the latter, then they must correspond either to the
green marls above the sandstone at the Quarella Quarry (p. 407), or
to some bed oceupying the stratigraphical position of that which is
lettered b in the section on Stormy Down (p. 403). 1f it be considered
that they correspond to the former, the presence of ¢ black shales, with
thin bands of limestone ; Pecten valoniensis,” in the foregoing section
at Stormy-Down Cement-Works (p. 409), needs explanation ; and
again, if to the latter, the absence of the sandstone-deposit, such as
that seen on Stormy Down (Bed «) requires accounting for. Charles
Moore, as already mentioned, commented upon the insignificance
here of the equivalent of the Rhamtic of the West of England.
Tomes thought that the greenish marls belonged to the Keuper, and
if his surmise be correct the Rhwmtic Black Shales probably rest
thercupon non-sequentially, for the Pecten-Beds occur at some height
above the base of the scries, where the sequence is complete.

Not having had the opportunity of examining the beds which
may possibly correspond to those that compose the greater portion of
the Upper Rhaetic at other localities, I think that it is undesirable
to offer any suggestions.

The Rheetic Beds in the mneighbourhood of Pyle are largely
represented by sandstones. In the recently-published Geological-
Survey Memoir on the district, there is an excellent account of the
sections available, and to that account I have nothing to add.!
Attention, however, may be directed to the fact that Tawney appears
to have studied beds higher in the series than any seen of late years,
because he makes mention of limestones ¢ which . . ., from their
appearance and conchoidal fracture, remind one of the Cotham
Marble . . 2 He prefaced his observations on this tract with the
remark that ¢ The above-mentioned patch [was] sufficiently described
by Mr. Bristow,” and referred the reader to Rep. Brit. Assoc. 1864
(Bath)Trans. Sections, p. 50. In the place cited there is no mention
made of this Pyle, but Pylic Hill (Bristol) is referred to as a
locality visited by Bristow, for the purpose of making a detailed
section of the Rhatic Series.

IV. Apprrioxal OBSERVATIONS OX THE SULLY BEDs.

It is generally admitted that, towards the close of Keuper times,
there was a great inland sea covering a large part of England,
which by degrees evaporated. As Mr. A. Rendle Short has pointed
out, the conditions were probably desertic, and therefore over that
arca there would be a more or less uniformly-horizontal surface,
with gently-shelving shores, and occasional deeper pools and

1 <The Geology of the South-Wales Coalfield : Pt. vi—The Geology of the
Country around Bridgend’ Mem. Geol. Surv. 1004, pp. 54-35.
2 Quart. Journ. Geol. Soe. vol. xxii (1866) p. 70.
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channels.! This inland sca, at the close of the epoch, had been
reduced by evaporation to a few comparatively-shallow lakes sur-
rounded by flats of marl.

Onc of these lakes certainly existed in the Lavernock district,
and, as I have already pointed out, it would be in such areas that
transition-beds between the Keuper and the Rhwetic should be
sought for® This lake was deepened, and its limits further
restricted, by earth-pressures which occurred at the close of the
Keuper Epoch.

It is difficult, at present, to decide whether the earth-pressures
were more intense at the commencement or at the close of the time
when the Sully Beds were deposited.

It is well-known that towards, or at the close of, the Carbon-
iferous Period, earth-pressurcs affected the Palmozoic rocks of
most parts of the world, and among them Glamorganshire, and
caused the strata to be thrown into a number of anticlines and
synclines. The folds in Glamorganshire have been mapped and
admirably described by Messrs. Strahan & Cantrill, the main
axis being distinguished by these authors as the Cardiff-
Cowbridge anticline. As observed by AMr. Strahan, this anti-
cline as far west as Pendoylan was simply a broad arch, but in that
neighbourhood became compound. Mr. Cantrill has shown the
position of the subsidiary anticlinal fold: it trends a little north
of east and south of west, and brings to the surface at Stalling
Down, near Cowbridge, quartzitic and pebbly beds belonging to the
Old Red Sandstone.

The movements which oceurred at the close of the Keuper Epocl.
and affected the newly-formed conglomerates and marls, were
probably of upheaval along old anticlinal axes, although of coursc
they need not, and it would appear did not, agree with these pre-
cisely in position in every case. One of the main axes of elevation
at this time, however, was apparently along the line of country
traversed by the subsidiary pre-Triassic anticline referred to above.
On the hillside to the south of Aberthin, near Cowbridge, rock
thought to be Lower Lias is shown in the Geological-Survey Map
to rest directly upon the Keuper; and between this outlier and
Cowbridge there is another outlier of the same rock, which is depicted
as resting upon the littoral Keuper. The Rhetic has been shown
by the railway-cuttings at Cowbridge to intervene at those particular
localities between the littoral modifications of Keuper aud Lower
Lias; but usually in the Cowbridge outlier the Lower Lias rests
directly, and therefore non-sequentially, upon the Keuper. Similar
phenomena are observed at Llanbleiddian—a village near Cowbridge.

Now,if deposition had continued unchecked from Keuper to Liassic
times, then everywhere the sequence would have heen—Keuper.
Rhetic, and Lias; we should not have seen Lias resting directly -
upon Keuper. Ounly two explanations can be suggested: either
the Rheetic has been deposited and subsequently removed (but in

1 Quart. Journ. Greol. Soc. vol. Ix (1904) p. 186. 2 Ihid. p. 857.
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pre-Liassic times), or the Rheetic has not been deposited.  In either
case, it secms to me that it is necessary to invoke the assistance of
earth-movements to explain matters; but, taking all the facts
available into account, it would certainly seem that at the localities
in question the Rhetic had not been deposited, owing to an elevation
which was initiated about the time of the deposition of the Sully
Beds. Ou the westerly continuation of the Cardiff-Cowbridge anti-
cline at Bevos, near Tythegston, it is interesting to notice that the
relations of the Lias to the Keuper also suggest that the above 1s
the correct interpretation of the phenomena; while at Sutton again
it is very doubtful whether the Keuper Conglomerate was ever
parted by a Rhaetic deposit from the Sutton Conglomerate.!

In the stretch of water which extended into the Lavernock
district, and the outlines of which had heen modified by the carth-
pressures referred to above, the Sully Beds were formed, while the
‘Tea-Green Marls’ at certain other localities were undergoing
subaérial denudation. When the Rhatic ocean gained access to
the British region it spread over the Lavernock area; its waters
mingled with those of the Lavernock lake; the sediment too was
commingled, and the resultant deposit has the peculiar lithic
structure which characterizes Etheridge’s ¢ Grey Marls’ and the
upper portion now denominated the Sully Beds. The appended
diagram (fig. 3, p. 412) will help to elucidate my views as regards
the relationship of the Pleria ( Aviculu)-contorta Black Shales to
the subjacent marls and Sully Beds. Throughout the period during
which the Sully Beds were in process of formation, earth-pressures
may have affected the rocks, and it is especially desirable that
exact records should be kept of any sections showing the junction
of these beds with the overlying Black Shales, in order to sec
whether there is definite evidence of any overlap of the upper
strata of the Sully Beds on to the ¢ Tea-Green Marls.’

It appears imperative that these Sully Beds should be grouped
with the Rhetic, and consequently a certain portion of the ¢Tea-
Green Marls,” as defined during the re-survey of the district
(1892-1901), must be assigned to that series and removed from the

! The debated question as to the age of the Sutton Stone is now a thing of
the past: “the whole of these beds may be regarded as the basement-beds
of the Lower Lias, representing the Ostca-Beds and other portions of the zone
of Aminonifes plunorbis, and including perhaps portions of the zone of 4. angu-
latus’ (H. B. Woodward, ‘ The Geology of the South-Wales Coalfield : Pt. vi’
Mem. Creol. Surv. 1904, p. 62). I concur with this view. A little to the west
of the Caves, below West, near Southerndown, a quarry (now disused) had
been opened out in beds about the junction of the Sutton Conglomerate and
Stone, and from the spoil-heap were collected Chennitzia (fragment), Anomia !
(with Serpula), Astarie (Cardita? rhomboidalis, Tawney), Cardinia regularis,
Merq. (=C. suttonensis, Towney), Grypkea, Lima (Ctenostreon) tubereulato,
Terq., Lima (Plagiostoma) ep. (small), Lima (Radula) kettangicnsis, Terq.
(juv. = L. subduplicata, Tawney), Ostrea inulticostala, Munster, Plicatula {ntus-
striata, Ewmmrich, Pecten valoniensis, Defrance, Mytilus imbricato-radiatu,
Tawney, Lithophagus sp., Serpula (), and Astrocenia gibbosa (Duncan). Lime
Terquemi is not uncommon, and this fossil alone demonstrates the non-Rhatic
and the non-White Lias nature of the deposit in which it occurs.
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Keuper. No mention is made in the Geological-Survey publications
of the abundant occurrence of Ostiea in the ‘Tea-Green Marls” at
St. Mary's-Well Bay, Sully : it is cbserved that these marls

‘are distinguished from the Rhetic formation by the fact that they have
hitherto proved to be totally unfossiliferous in South Wales, except for the
occurrence of a bone-bed at Goldeliff.!

This statement, however, is modified in a subsequent part of the
same memoir,” but the same classification is adhered to. Although
I have been compelled, from the palontological evidence, to suggest
that the Sully Beds be classed with the Rhatic, I nevertheless (uite
agree that the line of demarcation between Keuper and Rhatic
decided upon by the officers of the Geological Survey is the most
satisfactory for their purpose, because it is then possible to indicate
on the map where the lithic change takes place.?

lenewed earth-movements occurred before the deposition of the
Rhetic Black Shales, and brought about conditions suitable for a
slight erosion of the uppermost stratum of the Sully Beds. In the
Penarth-Lavernock section, indications of such an erosion are most
apparent.

I would here direct attention to the fact that Mr. F. T. Howard,
F.G.8., is of opinion that

“in South Wales, at least, there was a slight upheaval instead of a sub-
sidence just at the close of the Trias Period (immediately preceding the
subsidence of Rhetic and Liassic times, about which the evidence is mndis-
putable). We see at once that the newly-formed Trias beds might be raised
into dry land, and immediately attacked by the various agents of denudation.’*

V. Coxprtions oF DrrositioN of THE RE®TIC BLick SHALES,

So far as is known at present, while the Black Shales or sand-
stones containing Preria (Avicula) contorta were being deposited in the
{ilamorganshire district, no appreciable earth-movements occurred.

1 «The Geology of the South Wales Coalfield: Pt. i—The Country around
Newport, Mon.” Mem. Geol. Surv. 1899, p. 70,

2 [bid. Pt. iii— The Country around Cardiff’ 1902, p. 41.

3 Since this paper was written, that dealing with the Rhwtic rocks of
Monmouthshire has been communicated to the Geological Society. In the
discussion which ensued (Quart. Journ. Geol. Soc. vol. lxi, 1903, p. 584)
Mr. Strahan said that he had been unable to identify the ‘ Grey Marls’ of
Etheridge, and doubted whether any such subdivision of the ¢ Tea-Grreen Marls’
could be made. The palzontological evidence set forth in the present paper
requires such a division ; but, of course, the actual line of demarcation between
the Sully Beds and the ¢ Tea-Green Marls’ must be more or less arbitrary, and
governed solely by palmontological considerations. Mr. Strahan also doubted
whether there was any overlapping of the ‘ Tea-Green Marls’ by the Advicula-
coniorta Shales, and remarked that they varied but little in thickness over
the whole region. According to the Geological-Survey publications, the
¢ Tea-Green Marls’ at Lis-Werry measure 13 feet (* Geology of the South
Wales Coalfield: Pt. i—The Country around Newport, Mon.” Mem. Geol.
Surv. 1899, p. 74) and at Lavernock 44} feet (ibid. Pt. iii—‘ The Country
around Cardiff” 1902, p. 34)—a difference of 314 feet.

+ Trans. Cardiff Nat. Soe. vol. xxix (1396-97) pp. 65-66.
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In the neighbourhood of Bridgend, a considerable deposit of sand-
stone was made while black sediment was being laid down around
Lavernock. The very different nature of these contemporaneous
deposits is to be accounted for, mainly by the fact that there was
only imperfect connection between the two arcas of deposition:
land, composed of Palxozoic rocks, intervened.

There is evidence (which will be quoted shortly), howerver, to
show that near the commencement of the Upper Rhetic ¢ Age’ the
deposits in the Lavernock area were elevated, and a stretch of water
separated-off to the north. Theoretically, this stretch of water may
be regarded as having been connccted with that in which the
Upper Rheetic beds now visible at Bishton, near Newport,' were
deposited. This view explains the similarity noticed between the
beds distinguished as 8 at the Quarella Quarry, Bridgend, and
Bishton, and likewise between the remaining similarly-notated
deposits.

The effects of these earth-movements were not merely local; by
the elevation of certain areas, shallow lagoons were formed in
others, initiating conditions suitable for the existence of Kstherin.
While the Upper Rhetic Beds 8 to 1 were in the course of
formation, the Lavernock area was above sea-level ; the marl-deposit
(4) was subjected to subadrial denudation and somewhat fissured
(fig. 4, p. 412).

VI. Ox taE WHITE L1ss oF GLAMORGANSHIRE, AND ON THF
StrATIGRAPHICAL Positrox oF THE WHITE Liss,

A gradual subsidence in the Lavernock area, accompanied by the
reverse movement to the north, allowed again of deposition, and
into the fissured marls (4) gritty material was washed. The
relations of the White Lias and the Upper Rhatic Beds may be
represented as shown in fig. 5, below.

Fig. 5.—Diagrammatic section showing the relationship of the
White Lias to the Upper Rheetic in the Cardif distriet.

i
Ostrea-beds and Paper-shales /J;}
ﬁ3
4

Avicula-contorfa_shales

W >

In the Bath district, the sea in which the well-known White
Lias was deposited was deeper than at Lavernock. At the latter
locality, the various lamellibranchs are usually fcund grouped
upon the surfaces of the limestone-bands : Plicatula intus-striata,

1 Quart. Journ. Geol. Soc. vol. Ixi (1903) pp. 377-78.

Goldcliff
near Nswport

N.E.

Upper
Rhaetic
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Pl Lettangiensts, and Limea valoniensis being especially abundant.
A stratum which probably represents the Sun-Bed completes the
equivalent of the White Lias of the Bath district : the representa-
tive of Bed A of the Lavernock and Barry sections is only found over
a restricted area, and probably indicates a decpening of the sea
in this neighbourhood, caused by renewed earth-pressures.

During the period when the White-Lias limestones and shales
(A & B, Lavernock) were being deposited, the Cotham Marble in
certain localities was hardened, broken up, and cemented into a
conglomerate—for cxample, at Sedbury Cliff, near Chepstow. As
remarked by Dr. Arthur Vaughan,

¢The time occupied by the hardening of the Cotham layer [at Sedbury Cliff},
its destruction, and subsequent cementation into a conglomerate may be con-
sidered to correspond roughly to the time c¢f deposition of the White Lias in
the arcas on the south and east” (Quart. Journ. Geol. 8oc. vol. lix, 1903,
p. 397)

It is interesting to observe also that the same author thought
that

¢ At Sedbury CUff the deposition of the Cotham Marble must have been
succeeded by an elevation of the floor, which produced the breaking-up of the
Cotham-Marble layer in sitw.”  (Ibid. p. 398.)

At the time when the Lower Liassic ¢ Paper-Shales’ were formed,
the bathymetric conditions were about the same in the West of
England.

In the description of the various sections in this shire, reference
has been made to the stratigraphical position of the White Lias, and
it will have been noticed that this deposit is considered to come
above the Cotham Marble. Recent work accomplished by several
geologists in the Bristol district has demonstrated that such is its
correct stratigraphical position.

As long ago as 1864, Dristow & Etheridge, in their account of
the Rhetic beds at Penarth, referred to ¢ bands of limestone and
indurated marl (in brown shale),” which they considered might be
‘equivalent to the ** White Lias.” ... The place of the Cotham
Marble (not observed here),” they added, ‘is at the base of this
group of beds.” (Geol. Mag. vol. i, p. 257.)

It has been remarked recently that the denomination White
Lias is a useful stratigraphical term for the Upper Rhetic
Beds in the region extending southwards from Bath (Geol. Mag.
1905, p. 79).

Sinee the term Upper Rhetic has been applied by different
authors to obviously non-contemporaneous strata, it is desirable to
define exactly to what beds it has been applied in the present paper.
The ‘Upper Rhamtic’ of my records of the sections in North-West
Gloucestershire, and those at Wood Norton (near Evesham), Sedbury
Cliff (near Chepstow), and elsewhere, is not the equivalent of the
‘White Lias.


http://jgslegacy.lyellcollection.org/

Downloaded from http://jgslegacy.lyellcollection.org/ at University of Wisconsin -
Madison on June 20, 2016

-

Vol. 61.] CONTIGTOUS DEPOSITS OF GLAMORGANSHIRE, 417

At Wainlode Cliff, on the banlks of the Severn between Gloucester
and Tewkesbury, no White Lias is present : the Paper-Shales rest
directly upon the Pseudomonotis-Bed, as shown in the following
section :—

Thickness in feet inches.
Ostre4-Beps. Limestone, hard, blue 0 4 Ostrea liassica, Modi-
ola minima.

Paper-Shales, brown and grey, finely ( Pseudomonotis fal-
laminated, with an intermittent | lax,) Darwinulalias-
limesione-band ..........o.ovvvvenvnennn. 1 34 sica, D. liassica var.

| najor (teste Brodie
¢/ 1. Limestone. Pscudomoirotis-Bed. ‘In- i & Prof.T.R. Jones).
i sect-Limestone.”  Hard, dark-grey Modiola minima,
! and blue .......coeeein ol e, 0 54 Ostrea(teste Brodie);
g { insects; fish-scale.
£ | 2. Shales, blue and brown, laminated, { Lycopodites  lanceo-
= | weathering into a marly clay ......... 5 2 latus; Estheria ini-
(=10 | nula var. Brodicana;
% 1 3. Limestone. FEstheria-Bed. *© Cypris'- { ostracoda (Zeste
= { Bed. Hard, yeliow, nodular; arbor- Brodie); fish - re-
== escent markings ; irregular fracture... 0 6 | mains and shell-
| i débris.
| 4. Shales, pale, greenish-yellow, coarsely ( Modiola  minina,
\ laminated, marly .........oooiinnl 6 04 Schizodus Ewaldi,
P [ S, ;
l%uo‘r"rr(lc: } Pteria (Avicwla)-contorta Zone. v Cordiyin cloacinuin.

Near Chase Hill, Wickwar, the thin flaggy limestones of the
Ostrea-Beds rest directly upon the Cotham Marble® and in that
neighbourhood the bed frequently contains Pseudomonotis fallax in
abundance. But to the south, in the railway-cutting at Lilliput,
near Chipping Sodbury, the sequence is as follows :—

Thickness (i feet inches.

Ostrr4-Bers. Thin flagey limestones, separated Ostrea liassica, Mo-
by thin shales .................. 3 04 diola minima, and
Whorre Liss.  B. Compact cream - coloured | Pleuromyo.
limestone ..........eecoevennn. 1 0
; 1. Cotham Marble ............ccooeevnen 0 H
eS| [ Grey shale, containing plant-beds
HE at 15 and 18 inches from the top. 2 8 Darwinula & Estheria.
Bl 9 Brown, unfossiliferous shale ...... 1 0
P { 5 ) Argillaceous limestone............... 0 6
L Z {, Brown or grey shale, with lenti-
cular beds and concretions of
| argillaceous limestone at two or J Fragmentary shells,
| threelevels ... b} 04 Cardium cloacinum,
Lower \ Pteria (Avicule)-contorta Zone. | Modiola.
Rurxric. | :

In the foregoing section, the position of the White Lias is clearly
shown : it occurs above the Cotham Marble.

Some 5 miles south-south-west of Lilliput the White Lias is seen
to have increased in thickness; for, in a quarry by the side of the

v Pseudvinonotis decussalu of my previous papers.
2 Geol. Mag. 1904, p. 534.

Q.J.G. 8. No. 243, 2 H
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drive at Blue Lodge, near Siston, the White-Lias beds exposed are
as follows :—
Thickness in feet inches.
{ Ostrea liussica, Proto-

diwin Philippianum,
Plicatula intus-
\ striata.

The Sun-Bed is exposed in the quarry, but it will be observed
that below it is a deposit of which a thickness of 2 feet 2 inches is
seen, without any evidence of the Cotham Marble, But no doubt that
stratum would be found, if the excavation were a little deeper; and
then, below again, would occur the grey marls of the Upper Rheetic,
such as those seen in close proximity to the Carboniferous Limestone
seven-tenths of a mile south by 5° east of Abson Church.!

The rubbly beds (C in the foregoing section) are interesting.
They seem to be present, as a rule, in the Bath district, but are
rarely exposed as they are of no industrial value, and quarrying
operations are therefore not prosecuted so deep down. These beds
are not present in the Lilliput section, but I recently (May 1905)
obtained evidence, from débris thrown out of a well, to show that
they do extend farther north than Blue Lodge, Siston, where they

( Limestones, thin, with clay-partings. 4 cardiin Philip-
. i planuii.
B2 Olay o 0 2
3 | Limestone, in two beds with clay-parting. 0 3% Pholadoiya glabra.
%4 Clay, full of Osirea: 4 to1}inches ... 0 1 Iqb‘ﬁ;t’ﬂ ["f'swa.'Pl .
> . rotocaidiuin Philip-
& | Limestone, sometimes in two beds ...... 0 4 { ]1[(1;11(7;1 collnmon. ’
< Clay or limestone .......c.....ccoeveunnee 0 1
\ 4 Limestone, often inconspicuous ...... (U 1
Brown and dark clay: 3 to 6 inches. 0 4
B, Sun-Bed........coooooiiiic . 1 1
% Clay ............ o 0 ()
= Timestone, thin.. e 0 2
= { Limestone ........ o 0 7
= . ; 1
R gla3 -ptarlmg 8 (l‘ [ Ostrea liassica, Lima
. S]x]m]es(i)ne t - 0 ‘1‘ | valoniensis, Modiola
-~ c Ru?ngly ?};?;Sl v seen 1 1 <' minima, Protocar-

[Cornay MarBLE.)

1 At an ochre-working, at the cross-roads near Giatheram IFarm, Wick
Rocks, the following interesting section is exposed :—
Thickness in feet inches.
Light-coloured, grey and yellow clay

seen 2 9
o | Peculiar deposit of black and brown
£ sandy clay, with impure limestone
= in places.......coceininieriiinniienninnn, 0 3
/4 | Sandy bed, with more or less angular [ Sargodon  tvinicus
pieces of grit (the biggest measuring i (Lepidotus?), Aero-
2x 13X lineh): § to 2 inches......... 0 1< dus minimus (rare),
. ' Gyrolepis Alberti, &
%= (Tight-yellow and grey clay, with hard fragments of bone.
<= masses of marlstone containing swmall
29 quartz-pebbles..................... about 2 ¢
2 g ) Reddish deposit, with yellow streaks... 1 6
= 8 Yellow stone .......ccooveriiiveriinnnnnn 1 0
g5 | Reddish stone, with yellow streaks...... 1 3
g ¢ | Hard, yellow stone: 5 to 7 inches ...... [§] 6
2 S | Working for ochre ...l
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are seen at the bottom of the quarry noticed above (p. +18).
Unfortunately, this well, which is situated in the orchard at the back
of the inn in the village of Codrington, had heen sunk some weeks
previous to my visit to this part of the country, and the greater mass
of the rock which had bheen excavated had been carted away.

The well is 70 feet deep, and the water-supply good. Those
blocks of Lower Lias which were sufficiently compact had been
used for walling the sides of the well, so that very little of the rock
was lying about. The limestone which could be examined con-
tained small specimens of Lima gigantea and Ostrea liassice. How
great a thickness of Lower Lias was penetrated could not be ascer-
tained. Dicces of a compact cream-coloured limestone showed that
the White-Lias Sun-Bed had heen proved, together with the sub-
Jjacent, rubbly, fossiliferous White Lias, which contained Plicatule
hettanyiensis (one specimen), Lima valoniensis, Protocardiuin
Philippianum, Modiola miniina, Moore, and gasteropoda. Masses
of a hard limestone (with a mammillated surface and faint arbor-
escent markings) showed that the Cotham Marble was present, if
not in its quite typical form. The remaining Upper Rhatic
deposits are apparently similar to those which were exposed in the
railway-cutting at Lilliput, and some of the indurated portions con-
tained fish-scales and teeth not uncommonly. Black shales were
very much in evidence, and contained a hard dark limestone with
Pecten (Chlamys) valoniensis, Pteria (Aviculu ) contorta, Placunopsis
alping (large), and Schizodus (7 ) : also dark, calcarcous, very mica-
ceous, and occasionally pyritic sandstone-layers, A number of
pieces of Bone-Bed were found. They indicated that the Bone-
Bed here was not of the same lithic structure as that at Lilliput,
doubtless owing to the fact that it does not rest upon any member
of the Carboniferons System or the Old Red Sandstone. Thisis
known from arenaceous °Tea-Green Marl’ having been found
among the débris. The Bone-Bed is a dark-grey, micaceous,
sandy limestone, with Gyrolepis Alberti (scales and teeth ?), Aerodus
mingmus, and coprolites of fishes; but 1t passes into a thin pyritic
sandstone containing a few vertebrate-remains. The excavation
was terminated in the Carboniferous Limestone.

Just 2 miles in a direction a little east of south of Blue Lodge the
White Lias is quarried ncar Barton ¥arm, Upton Cheney, the
following section being exposed : —

Thickness in fret inches.

(Olay covviiiiii o 0
l('.):;:;estone, rubbly ... 8 3 ( Ostrea  liassica,
....................................... N N
! Limestone: four beds, with clay <‘ gf;’;}; ‘Zf(’l".'/“Tagm:’m”
Oéfch.i-{' between the middle two............ U] 7 | Moore, " Protocar- )
EDS. Clay 0 4\ diwin Philippianum.
Limestone: five beds, with clay-
partings ... 1 0
LOlay o 0 4
‘Wurrk [ B. Sun-Bed, capping bard ecream-
Lias. coloured limestones ............... 4 0

White-Lias rubbly beds.]
Cotham Marble.]
202
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As T have indicated above, the rubbly beds of the White Lias
probably occur not far below the floor of the quarry, and rest upon
the Cotham Marble, The strata below the Sun-Bed and above the
rubbly deposits at Blue Lodge are 2 feet 2 inches thick (see p. 418):
here, however, the cquivalent deposit must be of double that
thickness, since White-Lias limestones, 4 feet thick, are exposed
without any indication of the rubbly beds.'

Some 4 miles distant from the Barton-Farm Quarry is the instruc-
tive section at Newbridge Hill, on the outskirts of Bath. When 1
visited the scetion, the Cotham Marble was the lowest bed that
could be studied 7n sitv. The following record is compiled from
details noted by the Rev. H. H. Winwood, I"G.5., my own notes
being in square brackets ;: —

Thickuess in feet inches.
{B. Sun-Bed ... 0 94 ; Gasteropodu ; Liina,
Limestones, with an occasional DPecten, Plicatula
parting of clay .................. D 13 | intusstriata, Modiola
C. Rubbly limestone with clay—] [affmintina, Moore],

Wiite 4' partings, passing downward | - o 3 Myacites [I’l(‘-:frn-
Lias. into biuish bands, Very fossi- nyal, Azvinus, Car-
] liferous towards the base divin rheticum [Pro-
Blue clay .......ooooooi ) 13| tocardiuin  Philip-
! Limestone................... .o 0 4\ planuin], [Ostreal.
{__Reddish-brown clay 0 6}
([1] L:\‘Frlsbcl‘;?e Stone [or Cotham G Aviculi [Pscudo-
3 ‘ it AL 2 wonotis] fallaw.
RIIII;PILI]( < [2) Light-blue or grey shales ...... ' Fstherio winuia and
o ' [3] Darker - shaded band about | 34 g | traces of vegetable
the centre ..........coeoeee. : " watter in the band
[4] Light-blue or grey shales ...... about the centre.

From these few scctions it will be observed, (1) that the White
Lias comes above the Cotham Marble and below the Ostrea-
Beds; and (2) that it increases in thickness, as it is traced from
north tosouth. The compenent beds of the White Lias successively
overlap one another, and this implies elevation in the north,
depression in the south: afconclusion also arrived at frem
investigations in Glamorganshire,

VII. SvamMary.

(i) The Sully Beds, or the upper portion of Etheridge’s ¢ Giréy
Marls,” belong to the Rhwetic Series, as shown Dby the fossils, and
are distinct from the ¢ Tea-Green Marls’ of the Keuper, which do
not contain fossils.

! The White Lias is exposed in road-sections at Barrow Hill, about a wile
north of the Barton-Farm Quarry; while the junction of the Rhatic and
Keuper is seen in the road-cutting a short distance to the west, or some
300 yards east of Wick Forge. A thin deposit of red sand, containing Acrodus
miniinus, Sawrichthys acuminatus, Gyrolepis Alberti (scales), * Sargodon
tomicus’ (Lepidutus !), fragments of hones, and small quartz-pebbles, probably
represents the Bone-Bed.

2 Proc. Bath Nat, Hist, & Antiy. F.-C. vol. ii (1871-73) pp. 204-11,
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(ii) Descriptions are given of sections, the most important of
which are at Lavernock (near Cardiff), Barry, Tregyff (near
Cowbridge), Quarella (Bridgend), and Stormy Down.

(ii1) Earth-pressures affected the rocks during the formation of
the Sully Beds. The Pteria (Avicula)-contorta Black Shales rest
with perfect parallelism, but, nevertheless, non-sequentially, upon
the Sully Beds.

(iv) Owing to a local upheaval of the Lavernock district, early
in the age during which the Upper Rhxtic Stage was deposited,
only a portion of the lowest bed of that stage is found, and this
deposit was subjected to subaérial denudation during the accumu-
lation of the remaining Upper Rhatic beds elsewhere.

(v) Subsidencein the Lavernock district allowed of the deposition
of the White Lias. As aresult, the White Lias rests non-sequentially
upon a portion of the lowest Upper Rhatic deposit.

(vi) The White Lias at certain localities in Glamorganshire
contains in abundance Piicatula intus-striata, Pl. hettangiensis, and
Lina valoniensis. The deposit intervening between the Sun-Bed
and the Upper Rhwctic near Bath (Newbridge Hill) is over 11 feet
thick: at Lavernock the equivalent deposit measures but 2 feet
2} inches. At the last-named locality, above the probable equi-
valent of the Sun-Bed, are marls 6 feet 4 inches thick, which are
grouped with the White Iias. Above come the Lower Liassic
Paper-Shales, succeeded by the Ostrea-Beds.

(vii) The Upper Rhatic of North-West Gloucestershire and
Worcestershire is not the equivalent of the White Lias of the Bath
district: the White Lias comes above the Cotham Marble (the
topmost bed of the Upper Rhwtic) and below the Paper-Shales,
which occur immediately below the Ostreq-Beds.

I am much indebted to a number of geologists and others
for kind assistance, For the trouble which he took in procuring
photographs of the Lavernock sections I have to record a debt of
gratitude to Mr. John Storrie (son of the late John Storrie), of Cardiff:
while, in obtaining the literature on the Rhetic of the county I
have received much help from Mr. H. B. Woodward, F.R.S., Mr. F. T.
Howard, F.G.S., Mr. J. Storrie, and Mr. G. H. Dutton, F.G.5.
Valuable assistance with regard to some of the fossils has heen most
courtecusly accorded to me by the Rev. J. F. Blake, F.G.S., Mr. 5. S.
Buckman, F.G.S., Mr. E. T. Newton, F.R.8., Mr. A. C. Seward, F.R.S,,
and Dr. A. Vaughan, F.G.S. ; while to Mr. L. B, Wethered, F.G.S.,
and Dr. C. G. Cullis, ¥.G.S., I acknowledge my indebtedness for
help in certain petrological matters. For assistance in the field-
work I tender my best thanks to Mr. E. Talbot Paris; while I feel
that any expression of thanks inadequately conveys my gratitude
to Mr.J. W. Tutcher for preparing the excellent photographs of
fossils from which the figures in Pl XXXIIT were reproduced.


http://jgslegacy.lyellcollection.org/

Downloaded from http://jgslegacy.lyellcollection.org/ at University of Wisconsin -
Madison on June 20, 2016

422 MP. L. RICHARDSON ON THE REETIC AND [Aug. 1905,

VIII. ParmoxTonocIcAL NoTES.

Ostrea Brisrovi, Etberidge, MS. (Pl XXXIII, fig. 4.)

Right valve.—The dimensions of an avcrage-sized specimen
are : length 45 millimetres, breadth 55 mm. The greatest length
seems to be attained (as a rule) at 23 mm. from the most extended
portion of the ventral margin. The valve is flat or slightly convex ;
the ventral margin regularly convex ; while the anterior and pos-
terior margins converge regularly in the direction of the beak,
which unfortunately is not preserved in the specimens collected.
The test is somewhat thin for an Ostre«, and composed of numerous
considerably-imbricating layers.

TUufortunately, the preservation of the specimens of this lamelli-
branch does not admit of a very exact diagnosis. Mr. B. T, Newton,
F.R.8., informed me (in lit¢.) that specimens of this oyster are
preserved in the Museum of Practical Geology, Jermyn Street,
London, and bear the MS. name of Osirea Bristovi, Etheridge.

Like most of its tribe, this form is difficult to describe; but, on
account of its frequent occurrence in the Lavernock area, it scems
desirable to have some name wherewith to record it when obtained.

The specimen figured is from the upper portion of the Sully Beds
(Rheetic) at Cadoxton (Glamorganshire).

Campruy croaciscy, Quenstedt. (Pl XXXIII, fig. 5.)

1858. ‘ Der Jura’ Tihingen, p. 30 & pl. i, fig. 37.

1856. Oppel, A., & Suess, E., ¢ Ueber die muthmasslichen Equivalente der Kossener
Schichten in Schwaben ’ Sitzungsber. k. Akad. Wissenxch. Wien, vol. xxi,
p. 540 & pl. i, fig. 2.

1904. Vaughan, A., *The Rhatic Beds of the South-Wales Dirvect Line’ Quart.
Journ. Geol. Roc. vol. Ix, pp. 207-208 & tig. 6.

In the immature forms of this shell the costw are rounded or
subacute, and incrcase in breadth towards the ventral margin ;
while the intercostal spaces exceed the breadth of the coste. In
the adult forms, however, the coste are usually broader and flat-
topped, while the intercostal spaces are reduced to mere linear
grooves,

The first definite record of this shell was at Wainlode CLff?;
but since then it has been fouud at many localities, and was
especially abundant at Lilliput, near Chipping Sodbury, on the
South-Wales Direct Line. Dr. Vaughan has given an excellent
fescription of the species, elucidated by figures in the text (Quart.
Journ. Geol. Soc. vol. Ix, pp. 207-208), and has drawn attention to
the Cardita-like aspect of the shell, which is especially noticeable
in the specimens figared in the present paper. Charles Moore,
indeed, referred this shell (which he obtained from the railway-
cutting at Willsbridge, near Bitton) to the genus Cardita, and
entered it as such in his scction (Quart. Journ. Geol. Soc. vol. xxiii,
1867, p. 498). His specimen is now in the Bath Museum, and
came from the Upper Rhetic.

! Pree. Cottesw. Nat. F.-C. vol. xiv (1903) table i, facing p. 174.
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The specimen figured in Pl. XXXIII was obtained from Bed
5b (3), Lower Rhetic. Section by the roadside mear Bishton,
near Newport (Monmouthshire).!

Prrcarcrs 1Ntus-siriata, Emmrich. (Pl. XXXIII, fig. 1.)

1353. ¢ Geognostische Beobachtnugen aus den dstlichen bayerischen & den angrenz-
enden sterreichischen Alpen’ Jahrb. der k.-k. geol. Reichsanst. vol.iv, p. 376.

1853. Hauer, F. Ritter von, ¢ Ueber die Gliederung dev Trias-, Lias. und Juragebilde
in den nordistlichen Alpen’ Jahrb. der k.-k. geol. Reichsanst. vol. iv, p. 738.

1864. Dumortier, E., ¢ Etudes paléontologigues sur les Dépots jurassiques du Bassin
du Rhone: pt. i—Intralias’ pp. 74-77 & pl. i, figs. 13-16.

1861, Ostrea interstriata. Moove, C.. *On the Zones of the Lower Lias & the
Avieula-contorta Zone’ Quart. Journ. Geol. Soc. vol, xvii, p. 501 & pl. svi,
fig. 25,

This lamellibranch is too well-known to require any additional
deseription, butit has not becn recorded previously from the Penarth
or Barry districts ; only from beds of later date to the west, as at
Bridgend and near Sutton. At Lavernock it is fairly common, while
at Barry it is very abundant in the White Lias. I have not recorded
it from the Lower Rhetic in Glamorganshire; but that it does
occur abundantly in that stage at certain localities (Watchet, for
example) I have been able to satisfy myself only recently (June
1905). At Blue Anchor, neur Watchet, it is associated with Peria
(Avicula) contorta.

Pricatvra mErraxciessis, Terquem. (Pl XXXIII, fig. 2.)

1855. “ Paléontologie de ' Etage inférieur de la Formation lasique de la Provinee de
Luxembourg, Girand-Duché (Hollande), et de Hettange’ Mém. Soe. Géol.
France, ser, 2, vol. v, p. 326 & pl. xxiv. figs. 3-4. .

1864. Renevier, B, * Notices géol. & paldont. sur les Alpes vaudoises : I—* Infraliax
& Zony:'l Avicnla contorea (Etage Rhwetien)” pp. 35-39 & P]; i, fig. 4.

1864. Dumortier, E., ¢ Etudes paléontologiques sur les Dépots jurassiques du Bassin
du Rhéne : pt. i—Infralias” pp. 73-74 & pl. xii, figs. 4-7, 10

Plicatula hettungiensis has not been recorded previously, to my
knowledge, from the White Lias of this county. It is very common
at Coldknap, Barry, and Lavernock, and it is difficult to understand
how this Plicatul¢ has managed to escape detection for so long a
time. It is quite possible, however, that it has been recorded
under another name (Ostrea multicostata 7). A specimen submitted
for examination to the Rev, J. F. Blake was at once identified with
Terquem’s fossil.

As remarked by Terquem (op. eit. p. 326), and later by Prof.
Renevier (op. ¢it. p. 77), this shell presents several varieties in form.
One specimen from Barry agreed precisely with the figure given
by the latter author.

Lins vavontexsts (Defrance). (Pl XXXIII, fig. 3.)
1825. ‘ Mémotre géologique sur quelques Terrains de la Normandie occidentale
par M de Cawmont, Mém. Soc. Linn. du Calvados [postea de Normandie_
vol. ii, p. 507 & Atlas, pl. xxii, tig. 7.
This fossil is of frequent oceurrence in the White Lias at Laver-
nock and Barry. A specimen submitted to Dr. A. Vaughan for

3 See Quart, Journ. Geol. Soc. vol. Ixi (1£03) p. 378.
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compariaon with those of the same genus from ¢ the main Pecten-

horizon ’ at Lilliput, near Chlppm" Sodbury,' was returned with the
remark—¢ typical clavellate form.’

EXPLANATION OF PLATE XXXIIL

[The fossils figured in this plate are preserved in the Author’s collection.]

Fig. 1.

2,

3.

[

Plicatula intus-striata, Emmrich. X 2,
White Lias ; Coldknap, Barry (Ghunmgdmhue\.

Plicatula hettangiensis, Terquem. Natural size.
White Lias ; Coldknap, Barry (Glaworganshire).

Liwa valoniensis, Defrance. X ahout 13.
White Lias ; Coldknap, Barry (Glamorganshire).

. Ostrea Bristori, Etheridge, MS. Natural size.

Sully Beds (Lower Rheric) ; St. Mary’s-Well Bay, Sully (Glamorgan-
shive).

. Cardiwm cloacinum, Quenstedt.  Natural size.

Bed 55 (Lower Rh:etic) ; roadside section, four-fifths of a mile north-
north-east of Bishton Chureh, near Newport (Monmouthshire).

T Quart. Journ. Geol. Soe. vol. 1x (1904) p. 202.

[For the Discussion, sce p. 430, ]
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Fig. 4. NAT. sIZE.

Fiag. 3. x asouT 1}

Fic. 5. NAT. SIZE.

RHATIC LAMELLIBRANCHIATA.

J. W. Tutcher, Photo. Bemirose, Collo.
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