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INTRODUCTION.

HIS volume of Transactions, the first issued by

our Society, owes its existence primarily to the

desire, long deferred through lack of funds, of placing upon

record in a suitable manner, and with the necessary plans and

illustrations, an account of the interesting Explorations carried

on at Stapenhill in 1881 under the auspices of the Society.

The financial position of the Society having at length allowed

this desire to be attained, the opportunity was taken of including

in the volume those Papers which have been read either before

the Society or one of its Sections during the past few years,

and which appeared worthy, either on account of originality of

matter or of treatment, of being assigned a position in our

Transactions.

The Publication Committee have to express tlieir deep debt

of gratitude to Mr. J. Heron, the Hon. Secretary of the Ex-

ploration Committee, for the hearty way in which he threw

himself into the preparation of the Report of the Explorations,

and for the admirable way in which he has performed the task.

Thanks are also due to Mr. J. Whitehead, of the Burton-on-Trent
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Vi INTRODUCTION.

School of Art, for preparing drawings of some of the objects

found at Stapenhill, and to Mr. G. R. Strachan, of London,

for his courtesy in drawing up the map and plans of the site.

It is hoped that some record of the Explorations carried on

at the Burton-on-Trent Abbey will be included in some future

volume of Transactions, which the Committee hope to publish

from time to time.

G. HARRIS MORRIS.

March, 1889.

PUBLICATION COMMITTEE.

Horace T. Brown, Esq., F.C.S., F.I.C., F.G.S., Presi<Ln!.
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BURTON-ON-TRENT

Natural History & Arch.4^ological

Society.

^f)t fXftmtit 5Sctrs.

By Horace T. Brown, F.G.S., F.I.C.

{J?ead before the Geological Section^ October 31^/, 1884.)

F we look at a geological map of this country we see

that the outcrop of the Triassic rocks extends in a

band of varying thickness across England, from the

mouth of the Exe in Devonshire to the mouth of the

Tees. The direction is approximately north-east and south-west,

and coincides with the general strike of the beds, the direction of

the dip being to the south-east, and' this applies also to the over-

lying formations, so that as we travel from the Midland Counties

to the south-east we constantly pass over the outcrop of newer

rocks.

Where the uppermost member of the Trias, the New Red

Marl, dips under the Lias, there occurs a series of intermediate

fossiliferous beds, of no great thickness it is true, but of very

great interest, inasmuch as they link the Triassic to the overlying

Jurassic rocks.

Until about twenty-five years ago, the beds of which I am
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2 THE RH^TIC BEDS.

speaking were classed with the Lower Lias, but about that

time Dr. Wright, of Cheltenham, and Mr. Moore, called atten-

tion to their palseontological resemblance to certain beds of

great thickness occurring in the Rhsetian Alps of Lombardy,

which had already been recognised as passage beds between

the Trias and the Lias of that part of Europe. It was in the

south of England that the true nature of these beds was

demonstrated, and it was there that they were first differentiated

from the Lower Lias, with which they had previously been con-

founded, but it was not long before geologists found that in

all parts of England, where the junction of the two formations

was exposed, they were invariably present, intercalated

between the New Red Marls and the Lias. The name by which

these beds are more commonly known is the Rhcetics, from their

correlation with the Alpine beds before referred to ; but, deeming

it expedient to adopt a name borrowed from some British locality,

the Geological Survey, mainly, I learn, on the recommendation of

Mr. Bristowe and Mr. Etheridge, named them the Peiiarth Beds,

from the fact that they are so well developed and exposed in the

cliffs of Penarth, in Glamorganshire.

The Rhsetic Beds, with the overlying Lias, stretched at one

time over considerable areas, from which they are now absent.

This is amply proved by the existence of outliers, which have

been separated from the main portion of the formation by long

continued denuding action. These outliers indicate the previous

extension of the Rhsetics, just as a solitary sea-stack, composed

of the same rocks as those of the neighbouring shore, is a witness

to the previous existence of land which extended further seaward.

Of these Rhgetic outliers we have some very interesting

examples a few miles to the west of our town, capping the highest

portions of Needwood Forest. Two of these patches are laid

down as you see by the Geological Survey. The third occurs about

a quarter of a mile beyond Henhurst Wood, and was originally

discovered by my father. The boundaries of this particular out-

lier, which is smaller than the other two, have still to be traced.

On the map before you the Rhaetics are coloured as Lias, and, I
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THE RH,€T1C BEDS. 7

are followed upwards become less and less fissile, and, in the

extreme upper part, insensibly graduate into the overlying Lower

Lias, a thin layer of which, with its characteristic fossils, is well

seen in a small claypit near the large section. Here we have the

strongest indications that change in sedimentation was brought

about by the physical conditions varying with extreme slowness.

Until recently it was customary to class the Tea Green Marls

with the Rh?etics, but I am now convinced that the view which

has lately been maintained by a few geologists, that the Green

Marls belong to the Trias, is the correct one, but, if this is true,

the Rhsetic Beds, except palseontologically, do not indicate the

slow and gradual passage of the Trias to the Lias to the extent

that is usually asserted.

I have confined myself in this short paper almost entirely to

the physical and stratigraphical part of the subject, because, in

the first place, it has been to me the most interesting, and

secondly, it has been somewhat neglected by geologists, probably

for reasons already given.

The pateontological part of the subject I cannot touch upon

to-night, except to mention the interesting and curious fact that

the Rhastic fish are closely related to those of the Trias, whilst

the invertebrate fauna is of a distinct Liassic facies. You will

see on the table a few of the characteristic fossils, some of them

from this neighbourhood.

The section on the wall shows the relation of the Rhsetics of

Needwood Forest to the underlying Marls. It was constructed a

good many years ago by my father, from his own levellings, and

is based upon the one-inch geological maps.
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^otcs on P;oto=iWtcrograpf)g.

By G. Harris Morris, Ph. D., F.C.S., F.I.C.

[Read before the Microscopical Section, February 26t/i, 1886.)

n F we turn either to the standard works on the micro-

scope or to the works dealing more particularly with

the subject of these notes, we find that the practice

of photo-micrography is apparently accompanied by

the use of very cumbersome and very costly apparatus, the

description of which is sufficient to deter the student from

attempting to master this branch of microscopy. For instance,

we find a very full and comprehensive chapter on Photo-micro-

graphy in Beale's " How to work with the Microscope," in which

the methods of the masters of the art—Drs. Woodward, Maddox,

Abercrombie, Wilson, Mercier, etc.—are described and figured.

In some cases the use of a specially fitted room is necessary, in

others tables or base-boards many feet in length must be used,

whilst the arrangements for illumination, varying from a complex

heliostat to an oil-lamp with a system of lenses, are most elaborate,

and appear to exert a great influence for good or evil on the

nature of the resulting picture. Even in a little book recently

published on this subject by Cowley Malley,* a somewhat

elaborate arrangement is recommended.

In by far the largest majority of these arrangements we also

• "Photo-Micrography," A. Cowley Malley, 2nd edition, 1885.
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Photo-micrography. Plate II.

Fig. I.

Longitudinal Section of Barley, showing Embryo.
X 45.

Fig. 2.

Longitudinal Section of Barley, showing Endospernt,

Aleurone Cells, Testa, Pericarp, and Palea.

X 350.
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l^otfs on |^ifto=<!^rflantsms.

(With Four Plates).

By Chas. Geo. Matthews, F.C.S., F.I.C.

{Read befoi-e t/ie Microscopical Section, March 30///, 1886).

WAS requested some four or five weeks ago to read

a paper before our Section on some subject that I

might choose. I felt at the time that I was not

likely to be in a position to furnish any particularly

new or original matter, but wishing to do something in the

way of promoting the consideration and discussion of an

interesting topic—than which there is none more interesting

for scientific investigators at the present time— I ventured to

put together extracts from the works of some of the recognised

authorities on Micro-organisms, and lay before you a general

sketch of the Identification, Classification Life-history, and

Culture of these organisms ; entering into detail with some

that are well-known, and incorporating a few notes of my own

collected at different times. Before proceeding further I

should like to say that I hope the reiteration of facts that

several here are quite conversant with will meet with their

indulgence, for in all probability others of your members

present this evening have not made Bacteriology a special

study, and may not be unwilling to further an acquaintance

with some of the leading features of the science. I purpose

confining myself more especially to what are generally known

as the Schizomycetes or fission-fungi, but a digression here
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14 NOTES ON MICRO-ORGANISMS.

and there into otlier groups of organisms will perliaps be

allowed me.

It is hardly necessary to say that the microscope is the

indispensable adjunct to this kind of work, and the lenses of

the instrument cannot be too good. Expense in these last

does not necessarily mean excellence, and it is astonishing

what remarkably good definition may be obtained with

low-priced eye-pieces and objectives of certain makers, chiefly

German. Amongst English makers, I should like to mention

Messrs. Swift and Son, several of whose microscopes I have

seen with higher combinations ranging from 300-450 diameters

of magnification, and their performance leaves little to be

desired. (I have one on the table before me, which perhaps

some would like to examine later.)

Where expense is not a matter for consideration, the

indulgence in objectives such as those of Messrs. Powell and

Lealand is no doubt productive of a commensurate amount

of satisfaction. For all ordinary purposes a magnification of

3-400 diameters is adequate, but since Bacteria require very

good definition, the glasses should be carefully selected. There

is nothing more irritating than to see objects looming through

the tube of the microscope with blurred outline and uncertain

structure, causing the observer to first doubt his own powers

of perception, next to clean every glass in the instrument, and

finally to arrive at the conclusion that the defect is practically

irremediable, and the only cure is to obtain other powers.

As regards manipulation and cultivation of the commoner

organisms, comparatively simple appliances will in most cases

enable the experimenter to secure fair results. It is somewhat

different with the organisms connected with disease or certain

pathological conditions. To study these efificiently a more

considerable array of apparatus is essential, and conveniences

and opportunities requisite that are only enjoyed by the

medical faculty and a few others. Time, patience, and

reasonably good eyesight are other indispensables for work

on micro-organisms, and a capacity for sketching is decidedly
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37

of tf)t past.

Jy Horace T. Brown, F.G.S., F.C.S., F.I.C.

PRESIDENTIAL ADDRESS
DELIVERED

November 4TH, 1887.

HE first aim of a local Society like ours should be to

make a careful and accurate record of all the

natural phenomena of our neighbourhood ; but were

we content with this alone, we should scarcely be entitled to

consider ourselves a scientific body ; science does not consist

in the mere .accumulation of facts, for no matter how interest

ing these may be in themselves, we must remember that after

all they are only a means to an end. Facts belong to science

it is true, but we must look upon them merely as the raw

material out of which we elaborate, by processes of scientific

reasoning, great principles of universal application.

I sometimes hear it asked whether the lists of the district

fauna and flora, which are so carefully compiled by many hard

working members of our local societies, have any value apart

from that of an index to the student of the exact locality where

he may expect to find any particular plant or insect which he

may be studying. Now, undoubtedly, the immediate value of

such lists is the one I have indicated, but they have a far

greater importance than this, in affording material to the philo-
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38 A CHAPTER IN THE PHYSICAL GEOGRAPHY OF THE PAST.

sophical naturalist for studying geographical distribution,

and for working out all those great influences of climate,

soil, and general external conditions, upon the varietal changes

which occasionally become stereotyped as new species. In

order to facilitate this highest aim of the naturalist, our local

societies ought, I think, to make their lists more quantitative

in character, if that is possible, and to note more than they

do at present the interdependence of animal and vegetable life,

and the relations of the plants to the geological nature of the

soil upon which they are found. The field geologist often gets

valuable hints as to the character of the rocks hidden under

a thick mantle of vegetation, by observing the nature of the

plants growing upon them. Plenty of instances of this kind

must occur to any geologist who has occupied himself with the

minute survey of a district. As a good example, I may mention

that Professor A. H. Green, during his survey of the Carboni-

ferous Rocks of North Derbyshire, found that he was often able

to define the boundary of the Carboniferous Shales and Sand-

stones by the fact that rushes are found on the shales, and that

heath and furze grow more plentifully on the sandstones ; and he

also notes that a crowded belt of the little Viola lutea is often seen

along the outcrop of a sandstone bed, whilst not a single plant

will be found on the shales that come out on either side.

The aid wiiich botany is able to afford to geology is manifestly

reciprocal, and if botanists would only take care to note, amongst

other things, the kind of sub-soil upon which any particular plant

grows, they would, I think, render their lists more valuable, and

attach to them a far wider interest than they commonly possess.

These are mere suggestions which I venture to make for your

consideration, but I will not enlarge upon them this evening,

as I wish to occupy your time in trying to deduce from a mass of

geological facts, which to many of you must seem dry and

uninteresting, certain generalizations which 1 trust will prove of

interest even to those who have no special knowledge of geology.

The student of geology, whilst occupied in observing the thick-

ness of the strata, their physical nature, order of superposition,
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66 A CHAPTER IN THE PHYSICAL GEOGRAPHY OF THE PAST.

instance, we find that the overlying Permian does not participate

in the great folds of tlie underlying rock, or if we find great faults,

which it can be show'n have resulted from the Pennine upheaval,

affecting the Carboniferous Rocks and not the overlying Permian,

it is evident enough that the Pennine uplift must have taken place

prior to the Permian epoch.

Nearly twenty years ago Professor Hull came to the conclusion

that the folding of the rocks in the Pennine Chain was of two

distinct ages; whilst aduiiitrng that the east and west foldings

were of pre-Permian age, he contended that the north and south

folds must have been produced after the deposition of the

Permian. The unsoundness of the latter opinion was shown not

very long ago by Mr. E. Wilson and Mr. J. J. H. Teall, who

instanced proof, that the north and south flexures must also be

considered as pre-Permian. 1 am inclined to dwell upon this

point for a moment, since I think our own neighbourhood affords

an opportunity of testing the question, even better perhaps than

some of the districts selected by the geologists 1 have named.

I have stated that the North and South corrugations of the

Pennine area may be traced southward into the region of our

Ashby Coalfield. Here we have also certain beds which I

have recently proved to be of Permian age, and which were

evidently not laid down until all the great* North and South

earth movements of the Carboniferous Period had attained a

maximum, thus leading irresistibly to the conclusion that the

Pennine upheaval was entirely pre-Permian. On this subject

I may possibly have more to say to you later on in the Session

You may now feel inclined to ask, What is the use of all

this ? How can a knowledge of the distribution of land and

water in a period removed from our day by perhaps millions

• It is too often assumed by geologists that tlie common arrangement
in a disturbed district of folds and faults running at right angles to each
other, forming what are known as a conjugate series, nuist have been
produced by two distinct acts of lateral compression. It seems to me that

the key to these phenomena is to be found in the beauiiful experiments of

Daubree on the influence of torsion and pressure upon the fracture of solid

bodies, and that conjugate series both of faults and folds are best explained
on the supposition of their contemporaneous origin.
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A CHAPTER IN THE PHYSICAL UEdGRAPHY OF THE PAST. 67

of years, be of more material service to the human race than,

say, a knowledge of the conformation of the continents of

Jupiter and Saturn ? I would answer that these are all

subjects well within the legitimate aim of science, and that

her votaries need seldom trouble themselves about the ultimate

utility of their discoveries. Let but the work be good,

thorough, and honest, no matter whether it be on the

structure of the mountains of the Moon, the internal economy

of a cockroach, or the optical effects of a crystal, the worker

may be well assured that his hardly-earned knowledge will

some day be put to good account ; and in pursuing knowledge

for its own sake he has his immediate reward in the ever-

enlarging views of the Universe and of its great Designer,

which are engendered by constant and loving communion with

Nature.

It would not, however, be difficult to shew a great and

immediate advantage to be derived from such enquir\^s as

we have been making to-night, an advantage which I think

would satisfy even the most persistent of Utilitarians ; for it

is evident that upon an accurate knowledge of the original

extent and present limits of the various members of the great

Carboniferous series of rocks must depend the proper direction

of capital in the exploration of the vast mineral wealth they

contain, and upon which the material prosperity of our country

so largely depends.
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^t)t Source of tl^c i^otrtrn SEngUsI^ (iloman)

By T. KxNowles, M.A.,

Of St. John's College, Cambridge.

(Read before the Society, December 2niU 1887.)

HE modern English Alphabet is practically the same

as thai used by the Romans ; that is to say, the order

of the letters is practically the same, and the powers

of the consonants are, with few exceptions, the same.

The difference between the tw^o lies chiefly in the pronunciation

of the vowels, the symbols of which sounds are, however, only

five or six in number, whilst the whole alphabet consists of twenty-

six letters. Anyhow, it is a fact beyond any dispute that our

modern English alphabet was forced upon, or adopted by us,

consequent on the Noiman invasion of this country. Now, the

Roman alphabet is derived from the Greek alphabet, which it

follows pretty closely. Therefore, my inquiry resolves itself into

this, namely, What is the source of the Greek alphabet ?

The answer to this question, as I shall endeavour to show, is.

From the east, whence so much of European learning and science

was originally derived. The truth is, we have borrowed or

adopted our alphabet from a family of languages altogether alien

to our own. This alphabet is the one thing which Aryan

languages seem to have taken from Semitic languages. So dis-

similar and repugnant are the several characteristics of these two

families of languages from one another that this adoption by the

Aryans of one of the Semitic characteristics is most remarkable.

Whatever we may think of the nomenclature, Aryan and Semitic,

Staffordshire County Studies 

Sample



THE SOURCE OF THE MODERN ENGLISH (rOMAN) ALPHABKT. 69

there cannot be a doubt but that each of these families forms a true

class. Some of the chief peculiarities of Semitic languages are

as follows :

(i) They are written from right to left.

(2) They have no letters to express vowels.

(3) They have four or five consonants not found in any Aryan

language.

{4) They arrange their characters in that peculiar string of

letters called the " Alphabet."

Comparatively little is known of the genealogy of Semitic

languages. The principal languages of the family are : Phoeni-

cian, Chaldee, Aramaic, Hebrew, and Arabic. Of these, Hebrew

possesses the alphabet that has undergone the least alteration

since the loth century before Christ. It is for that reason the

best adapted for showing the connection between Semitic

alphabets and the Greek alphabet.

Before, however, coming to that it will be interesting to see the

system of letters that was in use in Aryan languages. Aryans

did not string their letters one after the other in the manner of

(for want of a better word) the Shemites, but they arranged them

according to their pronunciation by the different organs of speech,

in a very scientific classification. The following is the system of

letters used in the Sanskrit language, which is the parent of all

Aryan languages.

Vowels

:

a., i; i, i ; u, u ; ri, ri ; Iri, Iri ; e, ai ; o, au.

Consonants .*

Surd.

Guttural ... ... k

Palatal ... ... c

Dental ... ... t

Labial ... ... p

Semivowel

Sibilant

Aspirate ...

* The aspirated surd and sonant consonants, and the Cerebral letters have
been omitted for the sake of simplicity.

Sonant.
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^ ^vam of Bavlfg.

(With Five Plates.)

By Horace T. Brown, F.G.S., F.C.S., F.I.C.

[Presidential Address, delivered Novetnber 2nd, 1888.)

|HEN, for the second time, you did me the honour of

electing me your President, and it became once more

necessary for me to prepare an Annual Address, I

thought I could not do better than select as my
subject, "A Grain of Barley," for I considered that if it were

possible anywhere in the world to arouse interest in such a

common-place subject, it ought to be here, since it is not too

much to say that this small and insignificant barley-corn has,

in its collective form, a greater importance for our community

than for any other, and that without it, our thriving town,

with its forty to fifty thousand inhabitants, would probably not

have emerged from the primitive state of a country hamlet.

I have no intention of giving you this evening a disserta-

tion upon barley-growing, or upon malting, but I shall confine

my remarks as far as possible to a short sketch of the struc-

ture and development of this wonderful little grain, and of

the relation which its various parts bear to those of the fruits

and seeds of the flowering plants generally ; and shall in-

cidentally touch upon some of the chemical changes which

attend its growth and development.

My remarks will be in the main addressed to those who
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A GRAIN OF BAKI.KY. 87

have not paid any great amount of attention to such subjects,

consequently, if I go over ground which is already very

familiar to the more scientific of our Members, I must crave

their indulgence and patience, for the sake of a few interesting

facts to which 1 shall allude, and which are either new or

comparatively unknown.

If we carefully examine a grain of ripe barley, we see that

it may be described in general terms as fusiform, or spindle-

shaped, and that this little yellow spindle, which is about

one- third of an inch in length, terminates in a more regular

and much sharper point at one end than at the other. At

the sharper end there can always be distinguished a small

scar, which marks the point of attachment of the grain to

the spikelet of the ear ; this is consequently the lower end of

the corn.

Down the whole length of one side of the grain runs a

deep but narrow furrow (Plate I., Fig. i, c), in the lower half

of which can be seen, even with the naked eye, but better

with a pocket lens, a fine bristle (Fig. i, d), furnished with

some still finer lateral hairs. This is the so-called " basal

bristle," which lies deep in the furrow, and has its point of

attachment at the base of the grain. It is, morphologically

speaking, the prolongation of the axis of the spikelet from which

the grain springs.

The general contour of the side of the grain we are con-

sidering is, notwithstanding the furrow, very convex both m a

lateral and longitudinal direction, and hence is known as the

ventral side (Plate I., Fig. i, b). This is the side which

always faces inwards towards the straw when the grain is still

attached to the ear. The outer, or dorsal side of the barley

grain (Plate I., Fig. i, «) is much flatter than the ventral,

although somewhat convex, and the evenness of its curved

surface is broken by five thin little ribs which run in the

direction of the length of the grain, and mark the position

of as many vascular bundles, or nourishing vessels, of the

outer coating. When the grain is viewed in cross section
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ISAiK OP Barley. Plate V.

¥
/

Fig. 12.

Tangential Section through Aleurone Cells of Barley,

SHOWING Granular Contents.

I
1 '

Pic. I-

Iaincitudinal Section through integuments ok Wheat Grain.

•>,
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A GRAIN OF liARLKV. II3

Fig. 3.—Transverse section through Barley grain.

«. Remnant of nucleus (cf. Plate III., Fig. 8, ph). f.p. Section of

" pigment string " (funiculus). Others parts lettered as in Fig. 2.

Fig. 4.—One of the two lodicules.

Fig. 5.—Sketch of longitudinal section through ovary of Barley at time of

fertilization.

s. Style, t.d. Conducting tissue for pollen-tubes. n. Nucleus of

ovule. i.i. Inner integument of ovule. i.e. Outer integument

of ovule, e.s. Embryo-sac.

Plate II.

Fig. 6—Longitudinal section through lower part of a grain of ripe Barley.

i sctti. Scutellum. ab. ep. Absorptive epitlielium of scutellum.

Embryo. - iol. Cotyledon, plum. I'lumula. nul. Radicle, r. cap. Root-

\ cap. r.sh. Root-shea tli.

S.C. Starch-containing cells of endosperm, c.c. Emptied and compressed

cells of endosperm. a. I. Aleurone cells of endosperm, ep. nucell.

Remains of epidermis of nucleus, t. Testa, developed from outer integ-

ument of the ovule (cf. Plate III., Figs. 7 and 8, i.e.) p. Pericarp,

developed from walls of ovary, p.i. Inferior palea. p.s. Supeiior palea,

b.h. Part of basal hair. f.p. Funiculus, the common line of origin of

testa and pericarp.

Plate III.

I'ig. 7.—Longitudinal section through ovary of Barley.

i.l. Lower end of one of the three stamens, o.c. Outer part of walls of

ovary. o.i. Inner chlorophyll layer of walls of ovary. e. Epithelium

lining ovarian cavity, i.e. Outer integument, i.i . Inner integument of

ovule, e.n. Epidermis of nucleus, end. Micropyle. nuceil. Nucleus.

s.c. Embryo-sac. v. Oosphere and Synergides. a. Antipodal cells.

Fig. 8.—Transverse section through ovary of Barley.

/ I,/. 2, Vascular bundles, tp. Cells, which in the ripe grain are coloured

brownish-yellow—"pigment string" or funiculus. ///. Cells of the

nucleus which can still be recognized in the ripe grain (cf. Plate I., Fig.

3, «). Other letters same as in Fig. 7.

. 9.—Stigma and stigmatic hairs of flower of Barley.

Plate IV.

, 10 —Longitudinal section through embrj'o of Barley.

, II.—Longitudin.il section through integuments of Barley-grain highly

magnified—shows also aleuronfe and starch-containing cells of endosperm.

Plate V.

. 12.—Tangential section thiough aleurone cells of Barley—shows granular

contents.

. 13.—Longitudinal section through integuments of Wheat-grain.

9

Staffordshire County Studies 

Sample



U4

Eije Hcpttfopttva of l3uvtou=on=Erfnt

antr llciQi^tJoudjootr.

HE following list of the Macro-lepidopterous fauna of

the Burton-on-Trent district is founded on a list com-

piled by the Entomological Section of this Society,

and published in the " Entomologist" during 1885.

The members have had the advantage of using two old lists

—

one by that renowned entomologist, Mr. Edwin Brown, and

contained in Sir O. Mosley's "History of Tutbury " ; the other

by Mr. W. Garneys, and embodied in his work, "The Fauna and

Flora of Repton.'' To these are added the observations of about

a dozen living collectors, each contribution being distinguished

by the initials of its finder's name. The district covered is rather

a wide one, extending from fifteen to twenty miles round Burton

in every direction, and has not been worked, so far as we are

aware, by any other Society. It includes two famous localities

—

Cannock Chase, the original British habitat of Lasiocampa ilici-

folia^ and Chartley Park, the southernmost limit of Canonympha

typhon; the river Trent passing through the centre. The

" Entomologist " List has been followed throughout.

The observers, whose initials appear in our local list, are as

follows :—E. Brown, W. Garneys, J. T. Harris, G. Baker, P. B.

Mason, C. F. Thornewill, G. A. Smallwood, T. Gibbs, J. E.

Nowers, G. H. Whitlock, W. M. Anderson, H. F. Gibson, C. G.

Barratt, and E. Blagg. Mr. R. Freer, of Rugeley, has also

furnished some valuable notes on tlie Cannock Chase district ;

and one or two contributions have been received from Mr. Blatch,

of Birmingham, and Mr. J. R. B. Masefield, of Cheadle.
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Not much has been done at sugar, and a large proportion of

the species have been bred from larvae. Mr. Smallwood is the

only member who has practised pupa-digging to any appreciable

extent.

Since the publication in the "Entomologist" considerable

additions have been made, both by the discovery of species

hitherto unrecorded in the district, and of new localities for

recorded species; and by the confirmation of old or doubtful

records. In one or two cases it has been necessary to correct

the old list by striking out records which were found to rest on a

mistake, or on insufficient authority.

Advantage has been taken of a recent report of the North

Staffordsliire Naturalists' Field Club, in which there are some

valuable notes on the Staffordshire Lepidoptera by Mr. E. Blagg,

of Cheadle, and the well-known entomologist, Mr. C. G. Barratt.

The species which have been added to the list are as follows :

I.ithosia mesoinella, Cannock Chase (T. G.).

Lophopteryx cucullina, Rugeley (R. F.).

Acronycta vienyanthidis, Chartley (E. Blagg).

Heliophobus hispidus, Rugeley (R. F.).

Nodua g/areosa, Cheadle (E. Blagg).

Noctua dah/it\ Cheadle (E. Blagg).

Calocampa so/idagiuis, Cannock Chase (E. Blagg).

Larentia flavicindata, Dovedale (E. Blagg).

Lareniia olivata, Dovedale (R. G. Lynams).

Thera firtnata, Cannock Chase (C. F. T.)

Eucosmia undulata, Cannock Chase (C. G. B.).

The following remarks upon the geological features of the

locality have been prepared by Mr. Frank E. Lott, A.R.S.M.

It is impossible to give an extended geological notice of

the district included in this paper, it having an area of 1,000

square miles. We may, however, mention some of the broad

features of the district ; and this, with a list of the principal

localities, geologically classified, may perhaps be of some ser-

vice, as indicating the influence of Geology on comparative

Entomology.
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Il6 LEPIDOPTERA OF BURTON-ON-TRENT AND NEIGHBOURHOOD.

In the first place there is a valley area of over 300 square miles,

watered by the Trent and its tributaries—the Derwent, Dove,

Tame, and Soar.

Secondly, with Burton as a centre, there are the following

elevated areas :—Needwood Forest, on the north-west, about

thirty square miles of well-wooded land, from 300 feet to 500 feet

above sea-level. Cannock Chase, a heather-covered upland,

about twenty square miles, from 350 feet to 600 feet, lies still

more to the west. Charnwood Forest, in the east, is a rocky

district, of some twenty square miles, irregular in outline and

elevation, rising in parts, such as Bardon Hill and Breedon to as

much as 800 feet. The Weaver Hills, 800 feet, and Thorp Cloud,

in the north, are really portions of the great limestone plateau of

Derbyshire.

The prevailing geological formation is New Red, both Bunter

and Keuper being represented, the former chiefly as Middle

Bunter—the mottled sandstone occurring but sparingly—the

latter largely, as Upper Keuper marls and Lower Keuper

sandstone.

The great anticlinal of the Pennine Range extends across the

Trent Valley, causing the inliers of limestone (partially dolomitized)

at Ticknall and Breedon, and ending with the mass of Archaean

rocks, forming Charnwood Forest.

There are five coalfields, more or less, included— the whole of

the Leicestershire and portions of the Warwickshire, North and

South Staffordshire, and Derbyshire. The soil of much of this

district is formed from the boulder-clay and drift gravels, but little

modified by the underlying formations.

FORMATIONS, ROCKS, ETC. LOCALITIES IN LIST.

Archaean. Charnwood Forest.

Intrusive greenstone. Bardon Hill.

Mountain limestone. Dovedale, Ticknall.

Mountain limestone ami Upper Breedon Cloud Wood, Calke

Keuper marls. Abbey.

Yoredale Shales and Bunter con- Ashborne and Okeover.

glomerate and alluvium.
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138 LEPIDOPTERA OF BURTON-ON-TRENT AND NEIGHBOURHOOD.

Hydrocampa nymphaata and H. stagnata, common throughout

the district.

Acentropus niveus, Trent, near Burton (E. B.), Trent, at Wil-

lington (\V. G.), abundant some 3-ears on Trent, at Burton

(C. F. T.).

Pterophori.

Chrysocoris festaliella, Henhurst (E. B.).

Plaiyptilia ochrodadyla (W. G.). P. gonodadyla {Jrigonndactyla\

near Gresley Common (J. T. H.), Ashby Roa;1, abundant (G. B.),

Eretby, abundant (T. G.).

Amblyptilia amnthodactyla, one at Willington (W. G.), one at

Burton (G. B.), Cannock Chase (C. F. T.).

Mimceseoptihis hiputictidactylus, (W. G.). M. pterodadylus.

Burton (E. B.), Shobnall marl pit, common (G. B.).

CEdematophorus lithodadyhis, Drakelow (E. B. and G. B.), near

Burton (W. G.).

Pterophorus monodadylus, common throughout the district.

Leioptilus tephradadylus, Breadsall Moors (G. B.).

Adptilia ietradadyla. Burton (E. B.). A. pentadadyla, com-

mon throughout the district.

Aludta hexadadyla {polydady/a), common throughout the

district.
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Cyclones.

(With One Plate.)

By Adrian J. Brown, F.I.C, F.C.S.

[Read before the Society, February ist, 1889.)

N the year 1643, an Italian named Torricelli, a pupil

of Galileo, the great astronomer, took a glass tube,

closed at one end but open at the other, and filled it

with quicksilver. After putting his finger firmly on

the open end of the tube to prevent the escape of the metal, he

turned that end downwards and plunged it underneath the surface

of quicksilver in another vessel. In this position, of course no air

could possibly get into the tube. On removing his finger from the

end of the tube, the quicksilver at once sank a certain distance,

and then remained steady, leaving a column of the metal about 30

inches in heiglit standing in the tube. I will now repeat this ex-

periment. At first sight this experiment looks curious, for why

does not the whole of this heavy metal run out of the tube ?

Part of it has gone, as we see ; why does not the rest follow ?

Torricelli accounted for the phenomenon by saying that the air,

which, like everything else in this world, possesses weight, pressed

so heavily on the quicksilver outside the tube, that it only allowed

the metal to escape until the column of quicksilver inside the

tube sank to such a point that the weight of it, pressing down-

wards, was exactly equal to the weight of the air pressing on the

quicksilver outside, and that in this way they balanced each

other. This theory of Torricelli's was eventually proved to be

quite true by Pascal, a Frenchman. Pascal argued in this

manner : he said, if the weight of the column of air above us

really supports the column of quicksilver in this tube, then, if I

carry the tube up the side of a mountain, the higher I go the less
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140 CYCLONES.

must become the column of air above me, therefore the column

of quicksilver ought to gradually sink as I rise. Pascal actually

performed this experiment, by climbing one of the Auvergne

mountains with his tube of quicksilver, and he found that the

quicksilver in the tube did sink lower and lower in exact pro-

portion to the height he climbed. So in this way Torricelli's

theory, that the height of the column of quicksilver in the tube was

an exact measure of the weight or pressure of the air outside, was

proved to be true. We cannot now go up the side of a

mountain to repeat Pascal's experiment, but I have a simple

experiment here which will perhaps do as well. Here is a lube

of quicksilver similar to the one I made just now, with the

column of quicksilver standing at the same height in it. But

you will notice that the vessel of quicksilver into which the tube

dips is underneath this bell-glass, which is placed above an air-

pump. Now, if with this air-pump I remove some of the air

from the bell-glass, then there will be less air pressing on the

surface of the quicksilver, and we should expect the column of

metal in the tube to sink, if it is true that it is kept up by the

pressure or weight of the air. [Experiment made.] You see the

column of quicksilver begins to sink as soon as the pump begins

to remove the air from the bell-glass. This, then, is another way

of proving that the column of quicksilver in the tube is kept up

by the pressure of the air outside.

The early experimenters with these tubes of quicksilver, or

barometers, as we will now call them, for that is what they are,

soon noticed that the height of the quicksilver standing in the

tubes was not always constant in the same place, but that it

varied, sometimes even to the extent of 2\ inches ; therefore, of

course, it followed that the weight or pressure of the air in any one

place was variable. When the column of quicksilver was noticed

to sink much below the usual 30 inches— that is to say, when

the air became much lighter than usual, bad weather often

followed ; and when the column of quicksilver stood much above

30 inches—that is to say, when the air became heavier than

usual, fair weather was the rule. It was in this way, then, that
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i^cport on t!)c Staptn!)ill isxplorattons.

(With Frontispiece and Ten Plates.)

By John Heron,

Hon. Secretary of the Exploration Committee.

HE following report of the Stapenhill Explorations,

which is a revised and enlarged edition of the one

presented to the Burton-on-Trent Natural History and

Archgeological Society at their meeting held on Tues-

day, February 28th, 1882, has been drawn up at the request of

the Committee for publication in the transactions of the Society.

For several reasons it has been deemed advisable that all

doubtful questions and theories should be avoided as much as

possible, and that this report should simply take the form of a

record of the work done by the Exploration Committee, giving as

accurate a description as possible of the various graves and their

contents.

PART I.

The Stapenhill Explorations.

The Site.—That portion of ground in which the remains

about to be described were discovered, is a fine breezy upland,

situated on the crest of an undulating ridge of hills on the

Derbyshire side of the river Trent, at an elevation of 120 feet

above the level of that river and 300 feet above the sea level. It

lies at the southern end of Stapenhill village, about half-a-mile

S.S.E. of the Parish Church and just within the boundary line of

the borough of Burton-on-Trent, and is immediately skirted on
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REPORT ON THE STAPENHILL EXPLORATIONS. 1 57

its eastern side by the Stanton Road, wliilst the Rosliston Road

runs close by it on the west ; a little further off, towards the north,

the Trent lazily pursues its course, separating Stapenhill from

Burton-on-Trent.

It seems extremely probable that a Roman road or highway, or

possibly a British trackway, ran close past this site and on to the

ford at Stapenhill, thence to Branstone, where it joined another

road running at right angles to it, and which connected the British

towns of Burton and Branston.

It occupies a most prominent position in the landscape, com-

manding extensive views of the surrounding country. On a clear

day, far away in the distant south-west, may be clearly discerned

the spire of Lichfield Cathedral ; towards the west, Needwood

Forest with Hanbury Church tower can be seen, whilst further off

still lies Cannock Chase. In the north-west Thorpe Cloud and

the Weaver Hills bound the horizon, and towards the north is

seen Crich Stand and the commencement of the Pennine Cliain.

On the east the Derbyshire colliery towns of Newhall, Gresley,

Swadlincote, Stanton, etc., cut off further view.

This is just such a spot as might well be chosen in those early

times for the burying place of the clans or tribes whose settlements

lay scattered through this part of the Trent valley.

The immediate site of these explorations occupies 1,226

square yards; its greatest length being 150 feet, and width

96 feet, and is at present (1882) in the occupation of Messrs.

Chamberlain and Ballard respectively, being used by them as a

brickfield. The clay, which is a fine red marl of the new red

sandstone formation, being very stiff, tenacious, and almost

impervious to moisture, and well adapted for the manufacture of

bricks, formed a capital medium for protecting the remains from

damp and decay, most of the skeletons when found being perfect

and in an excellent state of preservation. The ground had also

the appearance of not having been cultivated for centuries, if,

indeed, it ever had been, so that the bodies were unearthed in

just the exact positions in which they had been deposited there

hundreds of years before.
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A reference to the shaded portion of the Index plan (Plate II.)

shows the exact position of the site, whilst Plate III., the plan

of the site, shows the positions of the different finds and the

directions in which the various bodies lay.

Origin of the Discovery.—On the ist of February, 1881,

as some workmen were getting out clay for brickmaking in Mr.

Chamberlain's portion of the field, they suddenly struck across

two earthenware pots of large size, one of which was more or less

fractured. Unfortunately, but a few fragments of either of these

have been preserved, as they were broken to pieces by the

workmen in the vain hope of finding gold therein
;

judging,

however, from the fragments which are now in the Society's

museum, these vessels must have been of large size, and were very

beautifully ornamented. Some burnt bones were enclosed in one

if not in both of them, and there is now little doubt but that both

of these vessels were cinerary urns of the Pagm Saxon period.

Photographs of some of the pieces are shown on Plate VI., Figs.

8 and 9. Near these urns was also found an iron javelin head,

6 inches in length (Plate VIII., Fig. 17).

Action taken by the Society.—Shordy after finding these

urns, the workmen came upon the remains of at least two bodies

lying full length ; near the head of one of them was an iron spear

head, eleven inches in length (Plate VIII., Fig. 22). Later on

three or more bodies were unearthed ; Mr. Chamberlain being

present when these remains were discovered, and seeing that a

careful investigation would probably lead to some very interesting

results, at once put a stop to any further excavations in that

portion of the field by the brickmakers, very promptly and

thoughtfully communicated the facts thus brought to light to our

Society, and most freely and cordially gave the Society permission

to carry on any explorations they might choose to make in his

brickfield ; whilst at the same time Mr. Ballard kindly accorded

permission to the Society to explore his ground as well.

Accordingly, a Provisional Committee, consisting of Messrs. W.

Boden, W. Canning, S. Evershed, F. E. Lott, G R. Strachan,

R. Thornewill, C. U. Tripp, T. N. Whitehead, with C. Perks
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somewhat of the same nature as that which had just termi-

nated, and where such things would again be required. Be

tliis as it ma)', there is no doubt that this custom has been

of inestimable service to Archseological Science, for were it

not for the presence of these articles in Anglo-Saxon graves,

we should have known absoUitely nothing of the "wondrous

skill of our forefathers in goldsmith's work, of their know-

ledge of the manufacture of glass into beads and drinking

vessels, of their high cultivation of art, and of their great

practical acquaintance with the mystery of the smith."

Weapons of Warfare.

The most frequent accompaniment of the Saxon warrior

are his spear and shield. The spear was generally laid by

the right side of the body ; it is specially characterised by the

elongated cusp and split socket. Along with the handle, which

was made of linden or ash, it measured about 6 feet. The

butt end was sometimes shod with a spike so that it could,

in emergency, be planted obliquely in the ground as a defence

against charges of cavalry. Perhaps it may be worth noting

here that the spears of the Anglo-Saxons were invariably de-

posited in their graves with the points towards the head, whilst

those in the cemetery of the Franks at Selzen, in Germany,

were as constantly in the reverse position. Javelins are some-

times found with the remains presumably of boys or young

men ; they have frequently been mistaken for arrow-heads by

the earlier archaeologists, but there is no evidence whatever to

lead us to suppose that the Saxons used the bow and arrow

either as weapons of warfare or of the chase.

The Saxon shield was formed of light wood, such as the ash or

linden, and covered with a tough hide ; the centre of the shield

being furnished with an iron boss or umbo, which, whilst it

formed a cavity for the reception of the hand, served also to

protect the hand from injury. The shields of the Teutonic races

were not borne on the arms, but held at arm's-length. In this

way the bearer could break the force of a weapon hurled against
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him or parry the thrust of a spear. The only part of the shield

found in Saxon graves, as one might naturally suppose, is this

iron boss, having usually attached to it the rivets or nails which

served to fasten it to the wood. The shield was generally laid

flat over the middle of the deceased, but sometimes on the knees,

as at Fairford, and sometimes on the chest, as at Stapenhill.

The long, straight sword, peculiar to and characteristic of ihe

Anglo-Saxons, is but rarely found in their graves, and it appears

very probable that in those graves where a sword has been dis-

covered, the owner of it was a man above the ordinary rank.

Akerman says :
" The sword was highly valued amongst the

Teutonic races and was generally bequeathed to the next of kin,

whilst the spear was regarded as the symbol of sex and the badge

of authority. That this was so is shown in the History of the

Institutions of the Franks, for when Gonthram made over his

kingdom to Childebert, he delivered to him a spear, with the

words, ' Hoc est indicium quod tibi omne regnum meum tradidi.'

We find also that both spear and shield are mentioned frequently

in the Capitularies, but the sword very rarely." The hilt of the

sword was usually made of wood ; so was the sheath, which was

tipped with metal, and it was sometimes covered with, and often-

times made entirely of, leather. Accompanying the spear and

shield is often found a small iron knife or dagger, generally on

the left side of the body.

These knives, or similar ones, are also found in the graves of

females, and were worn suspended from the girdle with the

chatelaine and other sundry articles.

There is one other weapon of warfare, the axe, which, though

very rarely found in Saxon graves in England, occurs very

frequently in the Merovingian ones. Only about six altogether

have been discovered in this country, and of these two at least

occurred in Cambridgeshire.

In some graves lumps or masses of molten iron have been

found, and for the presence of which it is difificult to account

:

they are supposed by some archaeologists to have been part of

horse trappings or weapons of some kind, but I think this very

I
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unlikely, and it seems much more probable that some funeral rite

necessitated the placing of lumps of scoria or iron ore, or, at any

rate, iron of some kind which had been subjected to the action of

fire, in the graves of certain persons. Such have been found in

two graves at Stapenhill, also at Duffield Castle, and in two

graves at Fairford.

Personal Ornaments.

Sometimes, though rarely in the graves of men, but very

frequently in those of women and children, are found ornaments

of various kinds, such as brooches or fibulae, buckles, rings,

amulets, ear-rings, bulese or neck pendants, chatelaines, beads,

small iron knives, pins or stilettos, tweezers, combs, an'i numerous

other small articles, almost infinite in their variety. In all

probabiliiy those personal ornaments of the common kind and

ruder make were manufactured in Britain, but certainly the more

costly articles were imported from the neighbouring Continent,

probably from Paris, for several of them show in their style of

ornamentation wide deviations from the characteristic Teutonic

type, and appertain more to the Byzantine.

The Anglo-Saxon fibulje are of two very distinct kinds—those

of the circular form and those resembling examples of the Roman

period, and known as the cruciform pattern. The circular fibulse,

which were often of gold, and highly ornamented with gems and

filagree work, may be classed under two heads, and which, for

want of a better term, might be denominated the convex and

concave. Circular fibulae of the convex type are very common

in the burial-grounds and barrows of Kent, and seem to have

been characteristic ornaments of tlie Jutes.

Tlie circular fibulae of the concave type, so far as has yet been

ascertained, are peculiar to the counties of Gloucester, Oxford,

and Buckingham, and mark the settlement in those parts of some

of the Saxon tribes.

The cruciform fibulae are extremely common in the cemeteries

and barrows of Derby, Leicester, Nottingham, Northampton,

Cambridge, and Yorkshire, as well as in Suffolk and Norfolk
;
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grounds which have as yet been recorded bear no proportion to

the population which may be assumed to have once occupied

these respective localities ; whilst the number of cemeteries at

present known are, with the exception of those in the eastern

parts of Kent, extremely few. There can be no doubt that many

such in the operations of agriculture and manufactures have been

discovered, and most ruthlessly and wantonly destroyed all over

the country. Nor is this greatly to be wondered at when we

consider how very little real interest is excited when such a

discovery is made ; in a vast number of cases rare and yet

numerous remains of British, Roman, and Saxon occupation

having been carelessly and ignorantly tossed into the rubbish cart,

or otherwise destroyed.

Yet to archseologists who possess such scanty remnants of the

early history of our race, this kind of evidence is most important,

as by such means the veil enshrouding the obscure events of the

past is in part torn away, revealing, it is true, but a slight glimpse

perhaps of the tribes who once held sway in a certain locality, but

nevertheless invaluable by the opportunity it affords of comparison

with other similar discoveries elsewhere, for it is by thus com-

paring similar remains found not only in this but in other

countries that we can arrive at anything like a correct conclusion

as to their character, and trace the connection between the people

who used them and their habits, manners, and customs.

On the other hand, many Pagan cemeteries have probably

been absorbed or destroyed by succeeding generations. This

must evidently have been the case at such places as Canter-

bury and Repton, and many others throughout the country, where

numerous Anglo-Saxon populations must have been located in

these early times, and where their kings held court in rude

magnificence, but where at the present day only a few isolated

relics have been found insufficient in themselves to mark such

places as scenfes of former greatness, victory, and conquest.

That churches were built in the immediate vicinity, if not on

the actual site, of Pagan temples and burial places, we have very

decisive proofs at Mentmore in Buckinghamshire, at Lewes in
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Sussex, and at Stapenhill and Repton in Derbyshire, and else-

wliere. There are various reasons why new or Christian church-

yards sliould be placed on the sites of old Pagan ones. One of

the first principles impressed upon the Roman missionaries to

Britain in the sixth century was, to lake advantage wherever they

could of the " religio loci" Pope Gregory distinctly ordered

Augustine not to destroy the heathen temples, but to consecrate

and devote them to the service of the true God, hence if they

consecrated the heathen temples there is no reason why they

should not also consecrate their cemeteries.

In conclusion the exploration of Anglo Saxon burial-places

proves to us most conclusively that the conquest of Britain by the

Saxons and the English was a very slow but sure one ; that it was

an exterminative one in the sense that the Britons were driven

off the soil, not slaughtered on it, except where they offered

determined resistance ; that the invaders did not all come over in

a body, but in small clans or tribes, at frequent intervals, and that

they were all Pagans ; that various funeral observances were

peculiar to and characteristic of different tribes. That they were

far removed from savagery, and almost from barbarism, we have

ample proof, for we can trace true art and beauty in their ornaments

of gold and bronze ; we see the high degree of skill to which the

worker in glass had attained, and we recognise the economy of

force and power in their weapons of iron, skilfully forged by their

cunning blacksmiths. It is only in their sepulchral pottery that

we find traces of rudeness, and which is tlie only vestige of the

savagery from which our ancestors had sprung.
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