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P.B. BRODIE ON THE LOWER LIAS AND

RHÆTICS IN WARWICKSHIRE.
54 Notes on a RAILWAY-SECTION of the LOWER LIAS and RHÆTICS between STRATFORD-ON-AVON and FENNY COMPTON, on the OCCURRENCE of the RHÆTICS near KINETON, and the INSECT-BEDS near KNOWLE, in WARWICKSHIRE, and on the RECENT DISCOVERY o/ the RHÆTICS near LEICESTER. By the Rev. P. B. BRODIE, M.A., F.G.S., Vicar of Rowington.  (Read, June 24, 1874.) 

A SHORT distance from the Railway Station at Stratford-on-Avon, on the branch line to Fenny Compton, the red marl (new red sand-stone) appears with overlying Keuper sandstone, capped by the usual drift.  The Lower Lias comes in a little farther on, where the strata are much disturbed and are thrown up in the form of a small anti-clinal, and are displaced for a short distance on each side of the axis of disturbance, but are horizontal on the opposite of the cutting. Near the station at Eatington the Lima - and other beds are exposed in a cutting about sixty feet deep, consisting of the usual series of bands of limestone divided by shales here undisturbed, the lowest strata cropping out to the west with a dip to the east. They contain the usual characteristic fossils, though these are not very numerous. About a mile and a half from the station, in an easterly direction, the Rhaetic (Penarth) beds make their first appearance, and are here com-posed of whitish shale, twenty feet thick, with irregular included nodules of limestone with Estheria, overlain by the White Lias much shattered and broken, which has evidently been redeposited with some intermixture of drift. At Walton Hill the black shales are seen under-lying the " Estheria-bed; " but only a small portion is exposed, and the thickness is unknown; but possibly the "bone-bed" might be found lower down in the river Dene below.  The "Estheria-bed" and clays again appear near Butler's Marston, and about twenty feet of black shales are exposed below at the -west end of the cutting, overlain by drift.   Further on, beyond the bridge nearest to Kineton, these black shales (Avicula-contorta zone) may be traced, having included fragmentary pieces of yellow micaceous sandstone, the Pullastra-arenicola bed.

In places the strata are slightly and diversely inclined, dipping on one side to the east and on the other to the west.

The White Lias is again exposed in the section beyond, broken up on the top, underlain by the " Estheria-bed."  It is impossible to say how far the Rhætic series extends east and west in this direction between Eatington and Kineton, two miles south of Wellesbourne, where they are perhaps twenty feet thick or more, or to estimate the entire thickness; but they are known, by boring, to occur beneath the insect- and inferior beds, firestones, &c. at Wilmcote and in situ at Binton and again at Copt Heath, near Knowle*, their fur- [thest]

* This sandstone may be seen in situ in places on the bank of the canal, and though not visible, the black shales no doubt underly it, as traces of these can be observed in an artificial bank, the greater part of which must have been thrown up when the canal was dug.
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[fur]thest northern limit in this county, where a thin yellow sandstone abounds in Pullastra arenicola, and the Avicula-contorta shales come in. These are well developed and very fossiliferous at Brown's wood near Wootton Warren; so that they occupy a larger area in this part of Warwickshire than has been usually supposed, though sections are rarely exposed, and fossils by no means abundant.  In the neighbourhood of Eatington very few characteristic fossils have been found.

These sections afford the largest and most illustrative exposure of the Rhætics in Warwickshire, and, in all probability, they underlie the lowest beds of Lias in its range through the area occupied by that formation. From Stratford to Upper Eatington the line runs nearly from N.W. to S.E., from Eatington to Kineton S.E. to the E. by N.

The Lima- and Ammonites-angulatus beds may be traced along the line from thence to Kineton Station, in a horizontal position. At the back of the station they begin to curve slightly, and a fault here runs obliquely and affects the strata on each side of a deep cutting in an easterly direction, where the Liassic limestones and shales are much disturbed and broken, and dip at a very high angle.  Professor Phillips* and Mr. Parker with Mr. Beesley, who carefully measured this interesting and remarkable section, give the dip as 25' 30" 40"', E. 20' S. true, and the general strike N. 20" E. true.  There are thirty-two beds of blue limestone divided by shale averaging about 7½ inches thick, the thickest being I foot 7½ inches.  Total thickness 60 feet. 

Lithologically and zoologically it agrees for the most part with the corresponding sections at Eatington and Harbury.  Pecten pradoanus prevails here as at the latter, and the usual characteristic fossils, viz. Ammonites angulatus, Rhynchonella variabilis, Lima gigantea and Hermanni, Corbula, Gryphaea incurva, and Fucoids.

Thence to Fenny Compton higher zones are reached, so that we have a nearly consecutive ascending section from the New Red Sandstone near Stratford to the strata which come between the Marlstone and the Lima-beds, the Middle and Upper Lias being seen on the Burton and Avon-Dassett hills. The insect- and other associated beds appear to be wanting as at Harbury. But with that exception the general section is tolerably persistent as a whole, but greatly and un-usually faulted at the places indicated above, the Lima- and adjacent underlying beds especially being more or less disturbed, with one or two exceptions, all along the line of railway.  As a general rule in Warwickshire, when the White Lias is absent, its place is occupied by the "firestones" and "guinea-bed" and vice versa.  At Wilmcote, for example, where there is no "White Lias" (the stratum which was mistaken for it by Dr. Wright being much higher up and belonging to one of the insect-limestones, which weathers white), and at Harbury, where the White Lias comes in, the firestones &c. are absent.
* My lamented friend the late Professor Phillips loudly permitted me to use his notes on this section.
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I mention here that I have lately discovered the "Insect-limestone” in the outlier at Copt Heath, near Knowle, where l had previously expected its occurrence.  It lies in detached pieces, a few large blocks being found, about 3 or 4 inches thick, scattered about over the fields, and seem to be near the surface; but no section is exposed. The exposed argillaceous and calcareous bands, notably the firestones and guinea-bed, were formerly quarried by a shaft of some depth and afforded Ammonites planorbis, Ostrea liassica, Modiola minima, Cardium, Lima punctata, spines of Cidaris, fish-scales, and bones of Ichthyosaurus.

From the "Insect-bed" I obtained a small beetle, elytra of Coleoptera of several genera, wings of Orthophlebia communis, Diptera, Orthoptera, and Neuroptera.  Whether only one or more of the several beds of Insect-limestone are present here, as at Wilmcote and Binton, it is impossible to say, as no section is anywhere visible.

As this is the most northern limit of the Rhætics in Warwickshire, so it is of the lowest zones of the Lias in that direction.  At Brown's Wood and Stooper's Wood and the neighbourhood of Henley-in-Arden the insect-bed is very hard, compact, and crystalline, and contains a great variety of beautifully preserved insect-remains, including several fine beetles, elytra, wings of Diptera, Neuroptera (including Libellula, Ephemera, and Orthophlebia), Orthoptera, and some remarkable trichopterous wings and a curious fossil, supposed, by a competent authority, to be the male organ of a neuropterous insect.  Many of these appear to be new; a few fragmentary plants (including fronds of fern) and a small shrimp-like Crustacean are associated with them.

No section is exposed, and the fragments of limestone lie about the fields as at Copt Heath, only more numerous.  The bed was, however, on one occasion exposed by draining, when numerous large blocks of crystalline limestone from 6 inches to a foot thick were dug up near the surface. The lower associated strata, viz. the "firestones",  "guinea-bed," and intervening clays, which rarely exceed altogether eleven feet in thickness, were formerly worked in the district and contain the usual, though not many fossils. The Rhætics here have yielded Pecten valoniensis, Cardium rhaeticum and another species, Avicula contorta, Modiola minima, Placunopsis alpina, Axinus, Pullastra arenicola, Pleurophorus elongatus, &c., and Estheria minuta, some blocks of a hard blue limestone being almost made up of Cardium rhaeticum.  No sections are visible; but the Pecten-valoniensis bed, black shales, and limestones were traceable in a sloping field below the lowest beds of Lias, where a wood had been cleared and the ground ploughed up.

Within the last few months Mr. W. Harrison, Curator of the Town Museum, Leicester, has detected the Rhaetic beds near that city, and I have his permission to record his discovery of their occurrence there.

In a brick-pit at the base of the Spinney Hills near Leicester Mr. Harrison gives the following section in ascending order: - Twenty feet of red and blue marls, twenty feet of hard fissured sandy marl,
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containing fish-scales (Gyrolepis ?) in the upper part, succeeded by fifteen feet of black and light-coloured shales full of fossils*, among which Avicula contorta, Pecten valoniensis, Cardium rhaeticum, Axinus (mostly casts), and a species of Ophiura have been noticed. Crystals of selenite and pyrites abound.  The beds apparently dip to the S.E.

As the Rhaetics have been generally found to underlie the Lower Lias in its course from the Somersetshire coast on the S.W. to Gainsborough in Lincolnshire on the N.E., it was to be expected that they would be present in the intervening tract beneath the Lias, and, no doubt, underlie it in Nottinghamshire.  Indeed they have been observed at Elton, north of Nottingham, Barrow-on-Soar, north of Leicester, near Redcar in Yorkshire, and south-west of Carlisle, underlying the Lower Lias described by Mr. Binney some years ago. Mr. James Plant, F.G.S., of Leicester, informs me that he noticed ripple-marked, micaceous sandstone, abounding in casts of Pullastra, Axinus, and Modiola, in the outlier at Needwood and Bogots Park, Staffordshire.  He also refers to them in a paper now preparing on the geology of the valley of the Soar, in Leicestershire. Their detection in Leicestershire and in the North is of some interest, as it extends the area of this group and connects it with the Warwickshire and Lincolnshire series. 

No univalves have been recorded; and although they occur in the limestones at Bere, in Somerset, I have not yet observed any in Gloucestershire, Worcestershire, or Warwickshire, though of course they may he found hereafter.  I am not aware that any specimen of Starfish has been hitherto noticed in the Rhaetics in England.
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