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PROCEEDINGS

OF THE

WARWICKSHIRE

NATURALISTS' AND ARCHAEOLOGISTS'

FIELD CLUB

1868.

The Annual Winter Meeting was held at the Museum,

Warwick, on the 20th of  February, 1868.

The President read the Report of the year 1867, and

regretted his inability to prepare a special paper for the

Club, but gave a short viva voce Archaeological address, in

which he especially alluded to the exploration of Palestine,

now in progress.

The Rev. P. B. BRODIE, M.A., F.G.S., (Vice-President

and Hon. Sec.) then read the following paper, entitled

"a sketch of  the Lias generally in England, and of

the " Insect and Saurian beds" especially in the lower

division in the counties of  Warwick,  Worcester,  and

Gloucester, with a particular account of the fossils

which characterize them.

There are many points both of local and general interest

in the history of the Lias, both from its wide extent and

its abundant and remarkable fossils. Taken as a whole,

perhaps, there is no formation which presents a greater

uniformity of lithological character so that certain zones

iii it can be thus as readily distinguished by  the  practised
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eye, as by their zoological contents, and this especially

holds good with regard to the lower portion, which it is

proposed more particularly to describe in this Paper.  Of

course, as in every other case, there are local exceptions

to this rule, but they are probably less so in the Lias than

in any other deposit of equal thickness and importance.

Its course may he traced from the coast at Lyme  in

Dorsetshire., on the S. W., to Whitby in Yorkshire, on

tlie  N. E.    In the  Midland  Counties  it is  much more

expanded, bounded on the west by the Oolites, both of

which great formations run parallel with it in its range.

In Gloucestershire and Somersetshire it sends off many

spurs to the N. W. and  probably,  from the effects of

extensive denudation from Bristol to Taunton, exhibits

many irregularities and numerous outliers, some of which

as in Gloucestershire, Warwickshire,  Staffordshire, and

Cumberland are of special interest and present some

remarkable features well deserving, especially in the two

last named counties, of careful  examination.  In order

that the history of the lower division of the Lias may be

better understood it will  be  necessary  briefly  to  describe

the entire formation, but it is proposed to dwell more at

length on the inferior portion, so largely developed in

Warwickshire, Leicestershire, Gloucestershire, and Som-

ersetshire.   This formation has been thus separated into

three leading sub-divisions, viz., the upper, middle, and

lower Lias.  Such divisions are useful to a certain extent,

but may ultimately have to be changed, or modified

according to future discoveries; for though many of the

organic remains are peculiar, not only to these divisions,

but some even limited to certain zones, others are common

to the whole and even the Ammonites upon which so much
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stress has been laid* as marking special zones, may be

very possibly found to have a much wider range, and some

species,  indeed,  which  were  supposed to  characterize

particular beds have been since discovered both above and

below that zoological horizon.  Whatever may be the case

with the Ammonites, it is certain that mollusks and

gasteropods are not specially limited in their range, many

of the former undoubtedly recurring again and again,

upwards and downwards throughout the entire formation.

Further on, it will be seen that the same holds good, even

more remarkably, with the Fish and Saurians.

In a most interesting and extensive section at Camp

Hill, in Somerset, given by Mr. Moore, in the Journal of

the Geological Society for December, 1867, he states that

Ammonites planorbis ranges throughout the whole of cer-

tain portions of the Lower Lias associated with Ammonites

Johnstoni  and  angulatus. Nantilus intermedius,  Lima

gigantea and Hermanni, and Gryphaea incurva, which is

very rare, but most abundant in one bed associated with

A. planorbis. Here it is to be observed that we have certain

fossils, e.g.,  Ammonites  angulatus,  Lima  gigaiitea and

Hermanni, and Grypheae incurva,  usually found in a

higher zone (the Lima beds), associated together and

occurring in the equivalents of the Insect and Saurian beds

of other counties.   There are five thin bands of Insect

limestone, associated with numerous Eryon Wilmcotensis,
* " As the specific differences of fossil shells can now only be determined by

peculiarities in the structure of the shell it may so happen" as remarked by my friend

Professor Ansted, "that this may only be due to some change in the conditions of

existence.  Hence, those marks which are supposed to distinguish the different

species of ammonites, for example, may be only modifications of the form of the shell

arising from causes which have nothing to do with any specific changes whatsoever."

In which case, if this view be correct, the sub-divisions proposed in the Lias, into

ammonite zones would be of little value, at any rate it is a suggestion worthy of

consideration.
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and the Saurian beds above Mr. Moore separates entirelv

from the former.

At Rugby,  Mr. Clemenshaw has found Ammonites

angulatus,  both  above,  in,  and  below  the  zone  of

Ammonites Bucklandi.

The upper Lias in Gloucestershire, and Somersetshire

consists for the most part, of beds of blue and dark shales

with a subordinate band of limestone towards the base.

In Yorkshire it presents a somewhat different character,

and becomes of considerable economic importance from

the abundance of sulphate of alumina, with which the

upper shales are charged, all of which contain iron, the

top shale being underlaid by a cement stone bed and

the lower by a bed of jet, thirty feet thick.  The shales in

Gloucestershire, and Somersetshire may contain alum but

I never observed, any jet rock or cement stones, and they

are of no economical value and are only worked for the

sake of the marlstone below, though occasionally employed

in brick making.  The upper Lias is very irregular in its

distribution and as in Warwickshire it  is often much

reduced in bulk and in some cases it is entirely wanting.

Where it reaches its maximum development it attains a

thickness of 200 feet (to 230 feet in Dorset) and upwards.

Fossils are generally abundant, the clays and shales being

full of Ammonites Leda, Rostellaria, Cidaris,  and other

marine shells, with remains of Fish and Saurians.  The

chief depository of the fossils is, however, the subordinate

limestone which from the frequent occurrence of fish in

Gloucestershire and Somersetshire has been termed, the

'fish bed.'  A small species of Leptolepis occurs in it not

unfrequently, in both these counties, besides the larger

Pachycormi and Lepidotus.  Associated, with them are
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some well preserved Sepia, Crustacea, and Insects con-

sisting chiefly of Neuroptera  and  Coleoptera.   It was

from this stratum I obtained an entire dragon fly.

As a rule, however, the Insect relics are not so numerous

as in the lower Lias.   The limestone containing them is

nodular in places, the thickest portion being very hard

and of a blue colour, but an upper and thinner - layer much

softer and of a dingy yellow colour.  From similar nodules

at Ilminster,  in  Somersetshire,  many fine fossil fish,

especially Pachycormi, have been procured in a wonderful

state of preservation, and one or two perfect Teleosauri,

now deposited in the Bath Museum.  This ‘fish bed’ is

known to occur in Somerset, Dorset, Gloucester, Warwick,

and Northampton, where I have traced its course, so that

it has  an  extensive  range.   Immediately underlying the

upper Lias shales is the 'Marlstone,' the top of the middle

Lias, a very hard stone, of a blue and brown colour, much

used for road material, walls, and building purposes, for

which in some counties, as at Banbury, in Oxfordshire, it

is largely and profitably  employed.   In this part of the

series there is a considerable deposit of iron ore, formerly

worked near Gloucester, and now worked in Oxfordshire,

and more extensively in the vale of Cleveland, in York-

shire ; it occupies high ranges of hills, and here and there

forms outliers, often capped by a stratum of upper Lias of

variable thickness.

In Northamptonshire, however, it occurs at a much lower

level, the high ground being exclusively composed of the

Oolite, a portion of which is the representative of the great

Oolite and Stonesfield Slate, and the rest which contains

much iron and is used for smelting belongs to the Inferior

Oolite.   The Marlstone generally abounds in fossils, the
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Cephalopoda being especially numerous, with a great variety

of large Pectens, Perna, and other marine shells, and. In

places several species of Star fish and Ophiura have been

met with, both in the ironstone and in the dark clays

and shales which underlie it.  Some of the inferior sandy

beds are also very fossiliferous.   This portion of the

Lias at Shipston-on-Stour, in Worcestershire, contains

in abundance a fine  species of  Coral,  ( Montlivaltia

Victoriae)  (Duncan),  the largest  simple  Coral  known

in the Lias.   In Gloucestershire, the marlstone and

associated  beds  attain  a  thickness of 116 feet.   In

Yorkshire the marlstone and ironstone series are about

160 feet thick.  The entire thickness of the whole of the

Lias in Gloucestershire is probably not much less than

1,000 feet.   At Bridport, in Dorset, the middle Lias

amounts to a thickness of 250 feet and the upper Lias

to 230 feet.  The underlying ochraceous Lias, rarely ex-

posed,  is full of yellow ferruginous  nodules,  4 feet,

containing Belemnites  elongatus,  Trochus imbricatus,

Cardinia attenuata, Spirifer punctatus and rostratus, Arca

Buckmani, Mytilus hippocampus, &c.  The ochraceous or

yellow Lias may be classed with the Marlstone, to which

it evidently more properly belongs.   Below this and form-

ing the top of the lower Lias in Gloucestershire and

elsewhere are masses of dark coloured calcareo-argillaceous,

and finely laminated clays and shales,  which may

be  divided into separate  bands, each of  which is

characterized by some peculiar fossils.  To this succeeds

the laminated Lias, which is the uppermost clay bed of

the lower Lias shale, about ten feet thick.  It contains

Ammonites Conybeari) Henleyii, Perna ventricosa, Penta-

crinites, Ophioderma Brodiei,  Arca truncata,  Gryphaea
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cymbium, &c.  These are followed by thick clays, respec-

tively termed the Belemnite and Ammonite beds;  the first

twelve feet, and the second three feet thick, abounding in

the genera named.  Ammonites elegans, Turneri, Smithii,

and others characterizing the latter.  As this stratum is of

a yellow colour, from the prevalence of iron, it can

lithologically be easily distinguished from the argillaceous

stratum succeeding it, ten feet or more in thickness, and

named 'Hippopodium bed,' from a remarkable bivalve shell

which abounds in it, and also yields a variety of other

testacea, viz., Gryphaea incurva and obliquata, Terebratula

numismalis, Rhynchonella, &c., and some small Corals,

Montlivaltia rugosa, and mucronata, radiata, and nummi-

formis, the two former of which occur in the same bed in

several distant localities.   Another and inferior argilla-

ceous band is marked by Gardinia Listeri.  These sub-

divisions adopted by Professor Buckman, for the Lias round

Cheltenham, many years ago, may hold good to a certain

extent in other equivalent portions of the Lias in other

counties, but, as before observed, further discoveries may

lead to a considerable modification of these sub-divisions,

founded upon special fossils which may ultimately be found

to have a much more extensive vertical range.   Very few

fish, for example, prevail in this part of the lower Lias in

Gloucestershire and Warwickshire, but at Lyme in Dorset-

shire, they abound and range from the middle to the lower

inclusive; and the same may be said of the Saurians,

which are not limited there to the 'Insect and Saurian

beds,' still lower in the series, though they are for the

most part in Gloucestershire, Warwickshire, and Leicester-

shire.  In many places these clays are extensively used

for brick-making, for though they contain concretions here
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and there,  there are no bands of solid  limestone  amongst

them.  Below, however, thick and valuable beds of lime-

stone largely prevail and are often quarried for lime, walls,

and roads, although they make a very bad material for

this latter purpose.  The uppermost of this more calcareous

portion of the Lias has received the designation of 'Lima

beds,'  from the abundance of a large shell the 'Lima

gigantea,' which has a wide horizontal range, for in various

parts of England where I have examined this division of

the Lias, I have always met with specimens of this fine shell.

The best inland sections of this zone with which I am

acquainted  are at Frethern Cliff on  the  Severn  in

Gloucestershire,   and  Saltford  on the  Great  Western

Railway, near Bath, and on the same line at Harbury

near Leamington, and Rugby in Warwickshire, and at

the lime works at Harbury and Stockton, a few miles

distant, where the limestones, as at Wilmcote, still lower

in the series) are used for making hydraulic lime.  The

Railway cutting at Harbury presents the following section,

in descending order; six beds of limestone, the upper-

most being white and rubbly, divided by clay containing

'Lima gigantea' and Hermanni, Pecten Pradoanus, (n. s.)

and other shells.  Black shale, 2 feet.  Limestone full of

Rhynchonella variabilis, I foot.  Dark shale, 2 feet.  Blue

limestone, fucoid bed.  Ten beds of limestone divided by

shale seen in succession.  Shale, 3 feet.  Thick band of

hard blue limestone, one of the thickest in the section, not

exceeding 2 feet.  Irregular masses of limestone in regular

layers divided by a thick stratum of dark shale.  Unfor-

tunately the rest of the section is covered up by debris, so

that the strata cannot be observed down to the white Lias,

which appears at the north western end of the cutting
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and rises gradually in that direction, and is quarried at

many places in the neighbourhood. With the exception

of the upper layers of limestone, all the rest are as usual

of a blue colour, varying in thickness from a few inches

to two feet.  The entire thickness, which could he measured

en masse is from 30 to 40 feet, but if the shale now con-

cealed could be added, it would much exceed this.  If

the 'Insect and Saurian beds' are represented in this section

they are but very feebly developed.  It is not always easy

to correlate distant sections, even in the same zone with

each other, because some beds thin out and others come in,

but even when the relative thickness varies the lithological

and zoological contents of the ' Lima beds' generally

throughout England are very similar, and may thus be

readily identified.  At Saltford, according to Mr. Sanders,

they attain a thickness 54 feet, and at Lyme Dr. Wright

states them to be 34 feet 4 inches.   At the former place

the strata which intervene between them and the 'white

Lias' would seem to be thicker than at Harbury, but in

both cases the latter is seen passing into the 'Rhaetic beds,'

which are more fully developed at Saltford.  Fossils are

usually abundant in this part of the series, especially

Ammonites of great size, A. Bucklandi and Conybeari,

Nautilus striatus, a large Pinna, Perna sp (?), Gryphaea

incurva and arcuata, Ostrea irregularis, Cardinia ovalis,

Gryphaea, Modiola, Rhynchonella variabilis, Waldheimia

perforata, Cidaris Edwardsii, Extracrinus Briarcus, Pecten

Pradoanus, Lima gigantea and antiquata) and drift wood.

Fish and Saurian remains are very rare in Gloucestershire

and Warwickshire, but are met with occasionally elsewhere.

There is also one band of limestone and shale charged

With masses of branching fucoids, which holds a similar
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position in both these counties.  In Warwickshire, Wor-

cestershire, and Gloucestershire several species of Corals

belonging to the family Astraeidoe, are known in various

divisions of the lower Lias, including 'Isastraea Murchisoni'

which hitherto had been supposed to have been con-

fined to  the Island of  Skye  in  Scotland,  where  it

occurs in masses 3 feet thick.   I have also discovered

Thecosmilia Martini, Montlivaltia Ruperti, (n. s.) and an

Isastraea in the vale of Gloucester.    In the middle Lias

' Montlivaltia Victoriae' is the largest simple Coral in that

formation.  I allude particularly to the Corals, because

until within the last few years they were thought to be

with one or two rare exceptions, almost entirely wanting

in the British Lias,  but now many genera and a still

larger number of species* are known and if certain forms,

mark particular beds, this class of zoophytes hold nearly

as important a place as the Ammonites, except of course

that the latter are much more abundant, and the Corals

may be ultimately found to be of some value in this

direction.  Nor must I omit to mention the presence of

Insects) chiefly consisting of elytra of Beetles which occur

both in the shales and limestones of this series in the vale

of Gloucester, but with the exception of the upper Lias,

the calcareous bands which more immediately overlie the

'Rhaetic beds,' are the chief repository of the Annulosa.

As they are comparatively rare in the ' Lima beds,' they

were probably a few remains of beetles drifted out to sea

and deposited with the marine fauna of the period.  With

the exception of pieces of wood, fragments of Araucariat,

*Dr Duncan in his Memoir, in the Palaeontographical Society, enumerates 64 species

of Madreporaria from the lower Lias ; 2 from the middle Lias; 1 from the upper Lias;

in the British Isles, a large proportion of which occur in the Lias of South Wales, and

Somerset.  SeePalaeon Mem., Part 4. Vols. 1 and 2, for 1868.
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and single fronds of ferns, these are nearly all the

evidences we have of the contemporary terrestrial flora.

A scanty record indeed, but on which no one, of course,

would infer that there might not have been an abundance

of animals and plants on some far distant land, the cliffs

of which were washed by the waves of the Liassic sea.  The

series of strata which succeed, in descending order, these

last mentioned, consist of various courses of limestone and

shale mostly of a grey and blue colour, but of much finer

grain than the above.  Their lithological character is so

distinct that they can readily be distinguished from the

'Lima beds,' and it is worthy of note that they retain this

peculiarity over a wide area in various parts of the country

where I have studied them.   The limestones are usually

very finely laminated and less crystalline, and contain in

greater or less abundance, a number and variety of Insect

remains by which they may be very well marked, and

hence I have denominated them ' Insect limestone,' though

some Geologists have overlooked this and applied the term

‘Saurian beds’ to them.  In the first place, the former are

more numerous than the latter, and as yet, with the ex-

ception of the few referred to in the 'Lima zone,' have

not been observed in our Lias between the lowest lime-

stone and the upper Lias, and they hold a higher rank in

the animal kingdom, and though more frequent in some

layers and places than others,  after breaking up a few

blocks of stone, some small wings or elytra are sure to be

found.  They are also of special interest and importance

as being almost the only relics of creatures inhabiting the

land, while the marine fauna is never absolutely wanting.

As Mr. Dawkins and Mr. Moore have discovered teeth of

Mammalia in the Rhaetic series of the Trias below, it is
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fair perhaps to conclude,  if we  may  venture  to  speculate

so far, that the Insect tribes were not the only denizens

of the land during the Liassic epoch, and some future

fortunate Geologist may discover many other forms of

contemporary animal life.  I have traced these 'Insect

limestones' in Somersetshire, Gloucestershire, Warwick-

shire, and Leicestershire, where they present the same

mineralogical characters and contain similar fossils.  In

some places, one or two layers of limestone only are pre-

sent, in others five or six or more, and they seem to be

best developed in the two latter counties.  Insects occur in

all,  more  rarely, perhaps, in  Leicestershire, where as I

had previously predicted* they have been lately discovered.

Similar beds I believe occur in Nottinghamshire, and my

friends  Messrs.  Kirshaw and Norwood have  detected

them with Insect remains (elytra of Coleoptera), near

Hotham#, in Yorkshire, so that they maintain their per-

sistency of character, both lithologically and zoologically,

over a wide horizontal area.  The following sections at

Wilmcote and Binton, in Warwickshire, will explain the

nature of this division of the lower Lias, in descending

order.

* In a paper, on these strata, at Barrow, read to the Cotswold Naturalist's Field

Club in 1849, also in another paper, read at the British Association at Nottingham

1867, and since published in Taylor's Annals.

# My friend, Mr. Kirshaw, was the first to find them at this spot and he informs

me that they occur below the ' Ostrea bed', and if so, he thinks below the usual

' Insect bed.'  But it may be questioned whether this ostrea (O. Liassica) has much

definite value in fixing any given geological horizon, as it is a very widely distributed

shell and has a great vertical range, and therefore this Yorkshire Insect band may not

really be below the Insect limestones of the more southern counties, but simply as I

suppose an equivalent.
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