TRANSACTIONS
OF THE
.
.

LEICESTER LITERARY &
PHILOSOPHICAL
SOCIETY
TOGETHER WITH COUNCIL'S REPORT
AND THE REPORTS OF THE SECTIONS
1977-1978

VOLUME LXXII
... ·.... ,

LEICESTERSHIRE MUSEUMS SERVICE
96 NEW WALK. LEICESTER

1980

TRANSACTIONS OF THE

LEICESTER LITERARY &
PHILOSOPHICAL
SOCIETY
TOGETHER WITH COUNCIL'S REPORT
AND THE REPORTS OF THE SECTIONS
1977-1978
•

VOLUME LXXII

,.
LEICESTERSHIRE MUSEUMS SERVICE
96 NEW WALK, LEICESTER

1980
ISSN 0141-3S11

.
'.

Officers and Council of the Society
for the Session 1977-1978
President:
THE REV. CANON D.W. GUNDRY, M.TH.
Life Vice-Presidents:
A.E. LOCKINGTON-VIAL, F.R.P.S.
Miss N. WADDINGTON, M.A.

I
.

Vice-Presidents:
C.P. ALEXANDER, M.B., B.S., F.R.C.P.
Miss K.M. STANTON, J.P., M.A.
P.C. SYLVESTER-BRADLEY,B.Sc.,F.G.S.

L.C. HAMER

!

Hon. Treasurer:
P.R. GOODWIN, I.P.F.A .
Hon. Secretaries:
Mrs. M.C.B. RABLEN, B.A. (Membership)
J.R. WATSON, M.A., Ph.D.(Programme)

Mrs. D.M. Bailey, B.Sc.
P.J. Boylan, B.Sc., F.G.S., F.M.A.,
A.M.B.I.M.
Mrs. D.E. Cameron, B.E.M.
B.A. Fisher, M.A., L-es-L., Ph.D.
E.J. Fortune
P. Hickinbotham, Ch.M., F.R.C.S.
The Very Rev. J.C. Hughes, M.A.
The Rev. J.W. Josephs, M.A.
M.A. Khan, B.Sc., Ph.D.
N.W. King, B.Sc., M.B., B.S.,
F.F.A.R.C.S.

,.

Council:
The Rev. A.H. Kirkby, M.A., B.D., Ph.D.
J.K. McLauchlan, LL.B.
EJ. Powdrill, M.A.
D.E. Rees, B.Sc.
Mrs. F. Russell, L.R.A.M.
P.H.A. Sneath, M.A., M.D., M.R.C.S.,
L.R.C.P.
F.I. Tarratt, T.D., J.P., F.G.A.
W.D. Turner, M.B., Ch.B., F.F.A.R.C.S.
E. Tyler, M.A.
The Vice-chancellor of the University
of Leicester

Together with one member representing each of the sections
(Geology and Natural History).
Hon. E,jitor:
J.M. EVANS, M.A., F.M.A.
Hon. Auditors:
L.C.HAMER
E.J. POWDRILL

Secretaries of Sections:
Geology
P.K. MAGUIRE, B.Sc., Ph.D.
Natural History
MRS E. LOOSMORE

.
•

THE MINOR CANON AND
THE COMIC MUSE
h\'
D.W. GUNDRY. B.D .. M.TH.
Resitkntiary Canon, Leicester Cathedral

Address by the President at the Opening Meeting, 3rd October, 1977
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In order to be better acquainted with our minor canon let us to London, and
make our way up Ludgate Hill to St Paul's Cathedral. St Paul's itself we shall
mention in passing later on: but for the present let us walk round St Paul's
Churchyard to Watling Street to discover what remains of the little church of St
Augustine, hard by the east end of the cathedral. The body of the church was
destroyed during the Second World War. The tower, however, still stands, and
has been incorporated in the new St Paul's Cathedral Choir School, now occupying the site of the church.
Like the many other city churches rebuilt by Sir Christopher Wren after the
Great Fire of 1666, St Augustine's was one of 'God's drawing rooms,' as Wren's
churches have been called, which served the merchants and the tradesmen and
their families who peopled the densely populated square mile of the City until
the turn of the last century, when the railway, the tram and the omnibus gave
birth to suburbia and the commuter. Let us wind back the clock nearly a
hundred and forty years. Imagine yourself returning home from divine service at
St Augustine's, Watling Street, in the City of London, on a Sunday in, say,
October 1840. The probability is that you would have heard a sermon by the
rector: and it is none other than this man and his literary output that I wish to
introduce - or re-introduce - to you.
He is still remembered, not so much as a parish priest, but as one of our
best-loved early nineteenth-century writers, who deserves to be better known. I
designate him a writer: for I know not what else to call him, if I am to avoid
censure from one quarter or another. Myself, unashamedly, I regard him as a
poet; but, if others prefer to dub him a facile rimester, that is their concern.
Now, lest you should be growing impatient, let me give you his name -Richard Harris Barham. Whether that conveys much to you I am at a loss to
know; but I hope that by the time I have done you will feel you know him, like
him, and want to make his further acquaintance. There was a time when almost
every literate Englishman knew Barham's magnum opus - in a sense his only
opus - Tiu• /ngo/dsby Legends.
Richard Harris Barham was a man of Kent; and his native county he did not
spare to make the setting of a number of his stories, both in prose and vcrsl'.
Born at Canterbury in 1788, the son of a country gentleman of adl.'lJUatl' ml'ans.
he passed a comparatively uneventful boyhood on and about his father's l'stall'.
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His father, who died when Richard was a small boy, was typical of the eighteenthcentury squirearchy, eating, drinking and talking freely, exerting himself
sparingly, and was in no way remarkable save for the fact that he had
accumulated the weight of twenty-seven stone before he was forty-eight years of
age!
Like his parents, Richard was not strong physically; and a serious accident in
boyhood mutilated his right arm for life. He was, however, sent off to St Paul's
School, then in St Paul's Churchyard, within the precincts of which he was later
to spend most of his life. At school he pursued, as did all educated persons at
that time - and, some would say, at any time - but two main disciplines,
classics and mathematics, proving himself rather more competent at the former
than the latter. Outside his formal studies he soon found an unfailing recreation
in literature, to which he presumed to add a few contributions in verse of his
own, which earned him an encouraging notice in the Gentleman '.r Magazine of
November 1808.
Among his school friends was Richard Bentley, to whom he had a life-long
attachment, and who was to become the publisher of Barham's lngoldsby
Legends, as well as of the works of many celebrated Victorian authors. But it
must not be assumed, despite the fashion for the chastening rod in those days,
that schoolboys then were less prone to mischief than they are now. Mischief
there was in plenty; and there is an amusing story that one day Barham and a
friend, carrying a large fruit pie, walked into the middle of a silent Quaker
meeting. Said Barham's companion in clear and solemn tones, 'Whoever speaks
first shall have this pie', 'Friend, go thy way', remonstrated one of the elder
brethen, 'friend, go thy way'. He went his way, and Barham too, leaving the
embarrassed Quaker helplessly holding a large fmit pie before the aghast
assembly.
From St Paul's School, of which he became captain, Barham went up to
Brasenose College, Oxford, a foundation renowned then - and still, for all I
know - less for its learning than for its living. Here he kept up the traditions of
the college. He gambled, he drank, he kept late hours, and did most of the things
which students have always done and still do, including a little serious study in
between whiles. Among his Oxford friends was the famous, or more strictly,
infamous, Theodore Hook, man of letters, mostly in a light vein, who became
treasurer of Mauritius at a salary of the then very ample sum of £2,000 per
annum, only to find himself at the end of six years of riotous living indebted to
the Crown, through what he himself described as the 'unfortunate defalcation'
of a native clerk, to the tune of £12,000. But probably Hook's chief claim to
fame rests on his practical jokes, the most successful and amusing of which,
viewed from our distance, at any rate, was his Berners Street hoax in 1809.
Barham had nothing to do with that disreputable episode. Indeed, his wit and
his nature were not of a malicious kind. His late hours at Oxford I have already
mentioned: so it is not surprising to learn that his attendance at early morning
chapel, then compulsory, was far from regular. In consequence of which his
tutor required of him an explanation.
'The fact is, sir,' pleaded Barham, 'you are too late for me'.
'Too late?' queried his astonished tutor.
'Yes, sir, too late,' came the truculent reply. 'I cannot sit up till seven
o'clock in the morning: I am a man of regular habits; and unless I ge·t to bed
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Barham left Oxford with his bachelor's degree; and he wore its ermine hood
for the rest of his life. An artium magister he never bothered to become. At first
he thought of reading for the bar; but a severe illness about this time, the suicide
of one of his less temperate friends at the university, and, doubtless, a more
serious consideration of life, led him to seek holy orders in the Church, for
which, his son wrote in after year, his 'disposition abounding in goodwill
towards men, and imbued with a spirit of active though unostentatious piety,
assuredly qualified him'. 2
In 1813 he was made deacon and shortly afterwards ordained priest by the
Archbishop of Canterbury, being licensed to the curacy of Ashford, Kent. The
next year he became incumbent of Westwell in the same county, and married the
daughter of one Captain Smart of the Royal Engineers. In 1817 he was preferred
to the better living of Snargate, also in Kent, with which went the curacy of the
neighbouring parish of Warehorn, on the edge of the then smuggler-ridden
Romney Marsh. One cannot but smile at his son's comment, written in 1870, on
this area, which is now scarcely more than an hour and a half's drive from
London or a few minutes by 'plane: 'A parish desolate, remote from all educated
society, placed almost beyond the border of civilization, for such the· Marsh or, as the natives called it, the Mesh - really was, must appear about as ill-suited
to his character as any that can be imagined. And yet this was not altogether the
case'.
Unlike the Reverend Sydney Smith·, whom he was to meet later on at St
Paul's, Barham did not loathe the countryside. The Smith of Smiths did, from his
own experience in Yorkshire and the West of England: not for him the rustic
parson's 'holy vegetation'. 'I have no relish for the country,' wrote the creator of
Peter Plymley; 'it is a kind of healthy grave'. Barham; on the other hand, was
reconciled to his lot. He was liked by his parishioners, he busied himself with his
garden, and, withal, found time to write a couple of novels and a certain amount
of verse; but his prolific days were not yet. The following lines, however, sent to
a local squire, whose beagle had chased a hare into the rector's garden when the
rector himself was there, gives an indication of his gift for writing verse. He
entitles them Benevolence.
'The lark sings loud, 'tis early morn,
These woodland scenes among,
The deep-toned pack and echoing horn
Their jovial notes _prolong.
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And see poor puss, with shorten'd breath,
Splashed sides, and weary feet,
In terror views approaching death,
and crouches at my feet.
Her strength is gone, her spirits fail,
Nor farther can she fly;
The hounds snuff up the tainted gale,
And nearer sounds the cry.
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Poor helpless wretch! methinks I view
Thee sink beneath their power.
Methinks I see the ruffian crew
Thy tender limbs devour.
Yet O! in vain thy foes shall come:
So cheer thee. trembling elf!
These guardian arms shall bear thee home I'll eat thee up myseltT 3

A chance meeting with an old school-friend in London in 1821 led to
Barham's migration to the City, where, in the same year, he became a minor
canon of St Paul's at the age of thirty-three: and there, with his family, he spent
the remaining twenty-three years of his life. Undoubtedly, had not Barham gone
to live in London we should never have had the Jngoldshy L<'gl'nds. Thus. except
for occasional return visits, he bade adieu to his native Kent.
'I'll fly the pigstye for the parks,
And Jack and Tom and Ned and Billy
I'll quit for more enlightened sparks,
And Romney Marsh for Piccadilly.
Farewell the compost's sweet perfume!
Farewell rum-punch, nectareous liquor!
Farewell the pimples that illume
The noses of the squire and vicar!
At country 'hops', at country balls,
At christening treats no more I'll be!
No more I'll pay my morning calls,
Nor with old ladies take my tea!
The fair, its gingerbread and toys,
Rough roads, deep ruts, and boist'rous weather,
Yet scenes of bliss, ye rural joys,
Adieu! and, Bless ye, altogether!'
And so to London. As his biographer remarks, 'The first thing to be done
was, of course, to secure a suitable house, and one of his great objects in selecting a situation was to get as far westward as was compatible with his regular
attendance at the cathedral'. 5 In those words I detect a lingering on of that
eighteenth-century frankness with regard to ecclesiastical offices, which had not
yet given place to late nineteenth and twentieth-century humbug. After a short
time Mr and Mrs Barham moved into a house in Great Queen Street, then just
off Lincoln's Inn Fields, from which it is now separated by Kingsway: and their
family increased to four, two boys and two girls.
Here Barham began his literary labours in earnest. For a while he edited the
London Chronicle, once run by Dr Johnson; he became a regular contributor of
'poetical trifles', as he called them, to John Bull, the Globe and Trarl'lla,
Blackwood's and other magazines; and he contributed about a third of the
articles in Gordon's Biographical Dictionary (1828). An early entry in one of his
note-books, which were later superseded by a systematic diary, reveals that he
still kept late hours, but not as in his undergraduate days: 'My wife goes to bed
at ten, to rise at eight, and look after the children and other matrimonial duties.
I sit up till three in the morning, working at rubbish for Blackwood. She is the
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slave of the ring, and I of the
In those days a minor canon of St Paul's often held other ecclesiastical
appointments. In 18::!4 Barham became a priest-in-ordinary at the Chapels Royal,
and soon afterwanls incumbent of St Mary Magdakne. Fish Stn:et Hill, with St
Gregory-by-St Paul's. ( St Mary's no longer stands. having heen demolished in
1886: I shall note St Ciregory's later on). He found his parishioners both factious
and fractious: but. by what his son and biographer describes as 'his peculiar tact
and conciliatory art', he restored order, and 'as he became general!~ known, but
one feeling seems to have prevailed, that of an affectionate esteem•.
One might have expected Barham's wit to have manifested itself in his preaching: but, as with Sydney Smith, this was not the case. What was appropriate in
a periodical was not appropriate in the pulpit, where, we are told, 'he was not
remarkable, less perhaps from want of power, than from a rooted disapproval of
anything like oratorical display in such a place .... His sermons were carefully
prepared and even polished compositions, with something of the smack of the
older essayists about them'. His biographer continues. 'In doctrine he was what
used to be termed "High Church" - "high and dry" is the phrase now; but he
would tolerate no leaven of Popery. By "Church and King" he would stand
while able to stand: and by "Church" he understood episcopacy and Protestantism, and by "King" loyalty to the throne and strict Tory principles'.
That Barham, as a High Churchman before the advent of the Tractarians, did
not have much sympathy with Roman Catholicism is clear from the fun he
pokes at certain Romish things ecclesiastical in some of his verse. An example of
this comes from one of the Jngvldsby Legends, entitled Tile LL'gend of the Old
lllv111a11 Clothed in Grq, with its dig at the excessive veneration of saints, at the
supposed influence of the Pope hereafter, and the crude notion of Purgatory. His
suggestion that Purgatory
•... acts as a tap-room for Satan's Hotel'
is novel indeed, as is the speculation interesting that there
•... the sulphur's lnferior, and boils up much slower
Than the fine fruity brimstone they giw you down lower.'
Yet, if on the one hand he was unsympathetic towards Rome, he was. like
Sydney Smith, who, nevertheless championed Roman Catholic emancipation,
not at all an admirer of Nonconformity or, indeed, of anything in the way of
religious beliefs and practices which were not of the ria media a11glica11a.
He was not so rude as Theodore Hook about the opening of what ha~ long
been called 'the godless instirntion of Gower Street', to wit, University Colkge.
London, founded in 1826 by a number of anti-clerical radicals, such as Jeremy
Bentham and the father of John Stuart Mill. Nevertheless, his slight disdain is
evident from some lines that appeared in John Bull, which survey the staff of the
college and end up with a reference to Brougham, afterwards Lord Chancellor,
who was also one of its founders.
'To crown the whole with triple queue, Another such there's not in town,
Twitching his restless nose askew,
Behold tremendous Harry Brough Am! Law Professor at the U niversity we've got in town.'
To King's College, London, founded in reply by Churchml·n. und,·r I h,·
patronage of George IV, the Duke of Wellington and numerous ck·rics. lw wa, a,
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kind as his Oxford bias would allow. All he could take exception to was the fact
that for some time after the building in the Strand was opened the chapel
wi!t_d_ows remained boarded up. _.
'Professors, in your plan there seems
A something not quite right,
'Tis queer to cherish learning's beams
By shutting out the light.'
As a City rector Barham had to leave Great Queen Street, and took up
residence at a house in St. Paul's Churchyard. His family's entry into their new
house was, however, soon darkened by the death of his eldest daughter. This
bereavement, like that of his youngest son in his last years, shows that Barham's
gift for verse-writing was not solely confined to the facetious. There is something
moving about his delineation in Blackwood's Magazine of his daughter's long
fatal illness, caused by an accident.
'The spoiler came, yet paused, as though
So meek a victim checked his arm,
Half gave and half withheld the blow,
As forced to strike, yet loth to harm ....
But the sad conflict's past - 'tis o'er;
That gentle bosom throbs no more!
The spirit's freed; - through realms of light
Faith's eagle glance pursues her flight
To other worlds, to happier skies Hope dries the tear which sorrow weepeth;
No mortal sound the voice which cries,
'The damsel is not dead, but sleepeth!' 8
So Barham passed his relatively uneventful years, sharing his time between
St Paul's, his parish, his family, his friends, his literary pursuits, and, last but not
least, his cats. His note-books and diaries abound in anecdotes and chitchat
about his life in Town. He was in court when the Cato Street conspirators were
tried; he dined with City companies; he went to Margate for his holidays; he met
and talked with a host of known and unknown people from every walk of life.
Among his friends and acquaintances were many whose names are now more
familiar than his own: besides Theodore Hook and Richard Bentley, there were
Sir Walter Scott, Charles Dickens, William Harrison Ainsworth, Charles Kemble
the actor, and Thomas Hughes of Tom Brown's Schoo/days fame. In 1830 he
met that prince among wits, Sydney Smith, the newly-appointed canonresidentiary of St Paul's in whom he found a kindred spirit. The difference
between them was something like this: that Barham poked good-natured fun
mainly at past generations, and got away with it - indeed, was loved for it;
whereas Sydney Smith poked only slightly less good-natured fun at his contemporaries, and, while he got away with it, was disliked by some none-the-less. I
suppose a man who could, for example, say blandly of the great Macaulay, 'He
has occasional flashes of silence that make his conversation perfectly delightful'
or 'Macaulay overflows with learning and stands in the slops', or who could say
equally blandly, 'I never read a book before reviewing it - it prejudices a man
so', or 'I have, alas, but one illusion left, and that is the Archbishop of
Canterbury', could scarcely expect not to have enemies.
But Barham's hum-our was in a kindlier vein. He, too, poked fun at persons of
high rank; but they were usually far off enough in time and estate not to evoke
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offence, such as Saints Nicholas, Dunstan and Thomas Becket, and, not least, a
certain Archbishop of Rheims, whose ring was stolen by an at-first unsuspected
jackdaw.
'There's a cry and a shout,
And a deuce of a rout,
And nobody seems to know what they're about,
But the Monks have their pockets all turn'd inside out
The Friars are kneeling,
And hunting, and feeling
The carpet, the floor, and the walls, and the ceiling.
The Cardinal drew
Off each plum-colour'd shoe,
And left his red stockings exposed to the view;
He peeps, and he feels
In the toes and the heels ... '
and so on. I daresay we have all known and loved the Jackdaw of Rheims since
our childhood days, even if we were not then acquainted with the other Jngoldsby Legends or with their author. No-one could possibly take exception even at
Barham's merry treatment of an archbishop's footgear. It is all genial fun; and
the strange thing is that, even when he speaks apparently lightly of sacred things,
it is hard to accuse him of irreverence.
Many of Barham's tales are founded upon mediaeval legends, which he
hunted out from the dusty recesses of London libraries, that of the British
Museum, or Sion College - of which he became president, and of St. Paul's
itself. In one respect, this interest in mediaeval lore was a sign of the times; for
by the l 840's Romanticism had won its battle against the Classicists. But, in
another respect, Barham himself weighs in on the Classicist side, since he regards
the Middle Ages not as a paragon but as a butt for his wit. He is, in short, a more
respectable representative of Regency England who is nevertheless fascinated by
the Gothic, though less seriously than Mrs. Ann Radcliffe a generation earlier,
whose melodramatic novels are truly Gothick - with a k. It was in this frolicsome use of old stories and in his uncanny facility to string together line after
line of often brilliantly clever, if not very inspired, verse that Barham's originality lay. As Richard Garnett wrote, 'Barham owes his honourable rank among
English humorists to his having done one thing supremely well. He has thoroughly naturalised the French metrical conte with the adaptation necessary to accommodate it to our national genius. French humour is rather finely malicious than
genial; Barham carries geniality to the verge of the exuberant. He riots in fancy
and frolic, and his inexhaustible faculty of grotesque rhyming is but the counterpart of his intellectual fertility in the domain of farcical humour .... It is
nevertheless true that no English author, with the exception of Hood, has produced such a body of excellent rhymed mirth as Barham .... He may, indeed, be
said to have prescribed the norm in our language for humourous narrative in
irregular verse, which can now hardly be composed without seeming to imitate
him'. 9
One of the inferior clergy he remained all his life, nor did he seek high office.
His only advance, and that but slight, was in and about St. Paul's. In 1840 he
became divinity lecturer at the Cathedral, and also exchanged his living of St
Mary Magdalene with St Gregory-by-St Paul's for that of St Faith-under-St Paul's
with St Augustine, Watling-street. (Both St Gregory's and St Faith's as buildings
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no longer existed even in Barham's time, though their parishes did. The former
church was destroyed in the Great Fire of 1666, and was never rebuilt, the
parish being united with St Mary's. St Gregory's had been a building attached to
the west front of the Old St Paul's, while St Faith's, ever since the thirteenthcentury, had been in the crypt of the Cathedral. Hence Fuller's picturesque
remark in his Worthies of England that St Paul's was 'A mother's church indeed,
having one babe in her body, St Faith's, and another in her arms, St Gregory's'.)
By 1840 Barham had also become a cardinal. A cardinal, you may query, in
our Church of England? Impossible! But no, we have two cardinals, a senior and
a junior; for as such are two the minor canons of St Paul's known to this very
day. He had already moved from St Paul's Churchyard to Amen Court, where
Sydney Smith, preferring the more sociable life further west, let him have one of
the houses strictly reserved for the canons residentiary. Here, as when he moved
to St Paul's Churchyard some years before, Barham and his wife shortly afterwards lost another of their children, this time their youngest son, a victim of
cholera; and by this bereavement Barham, himself not in the best of health, was
noticeably affected. There followed a certain cramping of his powers, a disinclination to work as hard as he had done, and a lag in interest in his favourite
pursuits.
In 1844 he caught a severe chill at the opening of the Royal Exchange, a
building now replaced by yet another. Complications followed; and though there
was a temporary recovery, which enabled him to go away to Clifton for a change
of scene and air, he died on 17 June 1845, soon after his return to London, and
was buried in his old church of St Mary Magdalene alongside his children's
remains.
The bulk of his comic verse and short stories were published between 1837
and 1843 by his old school-fellow, Richard Bentley in Bentley's Miscellany, then
under the editorship of Charles Dickens. Their success led to their being published in three series, and then in a collected volume as The lngoldsby Legends,
Barham taking the pseudonym of Thomas Ingoldsby, an imaginary country
gentleman and antiquary residing at Tappington Everard in Kent, based on the
old manor of the Barham family. The book, replete with stories of ghosts and
fancies told with a merry twinkle in the author's eye, has become the classic of
its kind. 'It need hardly be said', remarked his son, 'that the history of the
Ingoldsby family is as entirely fictitious as that of the Pickwick Club'. 10
I trust what I have said so far has given you a picture of the man and his life.
The Legends 1 must leave you to explore and enjoy at length, ab initio or de
nova. as the case may be. But before we leave this byway in English literature,
we can glance at one or two characteristic extracts, though, as most of Barham's
verses are narrative, it is difficult to find any short excerpts which are complete
in themselves; and, if you are already an Ingoldsby fan, you will probably
quarrel with my choice.
The prose stories are good reading, full of the uncanny and absurd, but not so
sparkling with humour as the poems. Nevertheless, there can be few better openings to any tale than that of the Grey Dolphin, 'He won't - won't he? Then
bring me my boots!' said the Baron'; or that of the Leech of Folkestone.
'Reader, were you ever bewitched? I do not mean by a "white wench's black
eye", or by love-potions imbibed from a ruby lip; but were you ever really and
bona fide bewitched in the true Matthew Hopkins' sense of the word?'
It is, however, out of the poems that we get most of our fun. They vary
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greatly in quality. The Confession, dearly loved by the editors of what were once
called 'reciters', is among his weakest, and reminds us in its construction of the
anticlimax in the earlier poem Benevolence - about the hare. A young man has
something on his chest, so that he cannot sleep. It is not due to the lack of
money or opportunity, or to the fault of kin or friends. Indeed, none can help.
It is not even
' ... that Janet's false, father,
'Tis not that she's unkind;
Though busy flatterers swarm around,
I know her constant mind.
'Tis not her coldness, father,
That chills my labouring breast,
It's that confounded cucumber
I've eat and can't di~est .'
The longer narrative poems are better than his shorter, showing i11ter alia
Barham's dexterity in composing complicated rimes and metres. The themes for
these stories he obtained from two main sources, his own researches and the information handed on to him by Mrs Hughes, mother of the author of Tom
Brow11 's Schooldays. One such was Patty Morgan the Milkmaid's Story, which
she had heard from Lady Eleanor Butler, one of the two 'Ladies of Llangollen' .
It introduces us to a nagging wife, later murdered after much provocation by her
husband, who was subsequently haunted by his deceased spouse's grandfather
clock, the terrifying feature of which was that its face vividly resembled hers.
Listen to the wife's scolding of her man, which led to her sudden demise .
' ''Look at the Clock" quoth Winifred Pryce
As she open'd the door to her husband's knock,
Then paus'd to give him a piece of advice,
"You nasty Warmint, look at the Clock!
Is this the way, you
Wretch, every day you
Treat her who vow'd to love and obey you? Out all night!
Me in a fright;
Staggering home as it's just getting light!
You intoxified brute! - you insensible block! Look at the Clock! - Do - Look at the Clock!"'
In the Cynotaph Thomas Ingoldsby considers several burial places for his
dead dog. One of them is St Paul's; and his musing thereon is a typical instance
of Barham's facility for bending words, Latin as well as English, to his comic
purpose.
'I would not place him beneath thy walls,
And proud o'ershadowing dome, St Paul's!
Though I've always consider'd Sir Christopher Wren,
As an architect, one of the greatest of men;
And, talking of Epitaphs, - much I admire his,
'Circumspice, si Monume11tum requiris,'
Which an erudite Verger translated to me,
'If you ask for his monument, Sir·come·spy·see ! • No! - I should not know where
To place him there.'

14

LEICESTER LITERARY AND PHILOSOPHICAL SOCIETI"

The damning of the culprit who had stolen the cardinal's ring in the Jackdaw
of Rheims is about as extreme as cursing as anyone could ever have within the
bounds of a nineteenth-century magazine.
'The Cardinal rose with a dignified look,
He call'd for his candle, his bell, and his book!
In Holy anger, and pious grief,
He solemnly cursed that rascally thief!
He cursed him at board, he cursed him in bed;
From the sole of his foot to the crown of his head;
He cursed him in sleeping, that every night
He should dream of the devil, and wake in a fright;
He cursed him in eating, he cursed him in drinking,
He cursed him in coughing, in sneezing, in winking;
He cursed him in sitting, in standing, in lying,
He cursed him in walking, in riding, in flying,
He cursed him in living, he cursed him in dying! Never was heard such a terrible curse!!'
I must return to the Legend of the Old Woman Clothed in Grey; for there is a
legal document which is as good as any lawyer's, but in verse. The ghost of the
Old Woman and Basil, her father confessor in life, make an agreement whereby
she gives to Basil her worldly money in return for her safe transit to the realms
of bliss, free from the molestations of one of lngoldsby's favourite villains, the
Devil. The familiar testamentary jargon is cleverly worked into rime; and the
document, having stated the provisions, ends
'Which duly performed, the said Ghost shall have rest,
The full term of her natural death, of the best,
In full consideration of this, her bequest,
In manner and form aforesaid, - as exprest: In witness whereof, we, the parties aforesaid,
Hereunto set our hands and our seals - and no more said,
Being all that these presents intend to express, •
Whereas - notwithstanding - and nevertheless.
Signed, sealed, and deliver'd, this 20th of May,
Anno Domini, blank, (though I've mentioned the day,)
(Signed)
Basil.
(Old Woman (late) Clothed in Grey).'
Each reader will find his own favourite in the Jngoldsby Legends. My own is
the Lay of St Dunstan, which tells not of that prelate's archiepiscopal career but
of his possession of a magic broomstick, which ran on errands, and which was
put to intemperate use, in the saint's absence, by an unduly inquisitive laybrother, Peter. Peter sent the broomstick for beer; but alas! he could not stop
the process. 11
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'Now extremely alarm'd, Peter scream'd without ceasing,
For a flood of brown stout he was up to his knees in,
Which, thanks to the Broomstick, continued increasing;
He fear'd he'd be drown'd,
And he yell'd till the sound
Of his voice, wing'd by terror, at last reach'd the ear
Of St Dunstan himself, who had finish'd his beer
And put off his mitre, dalmatic, and shoes,
And was just stepping into his bed for a snooze.

•

His Holiness paused when he heard such a clatter;
He could not conceive what on earth was the matter.
Slipping on a few things, for the sake of decorum,
He issued forthwith from his Sanctum sanctorum,
And calling a few of the Lay-brothers near him,
Who were not yet in bed, and who happen'd to hear him,
At once led the way,
Without further delay,
To the tower, where he'd been in the course of the day.
Poor Peter! - alas! though St Dunstan was quick,
There were two there before him - Grim Death, and Old Nick! When they open'd the door out the malt-liquor flow'd,
Just as when the great Vat burst in Tott'n'am Court Road;
The Lay-brothers nearest were up to their necks
In an instant, and swimming in strong double X;
While Peter, who, spite of himself now had drank hard,
After floating awhile like a toast in a tankard,
To the bottom had sunk,
And was spied by a monk,
Stone-dead, like poor Clarence, half drown'd and half drunk.
In vain did St Dunstan exclaim, Vade retro
Strongbeerum! - discede a Lay-fratre Petro! Queer Latin, you'll say,
That praefix of Lay,
And Strongbecrum! ~ I own they'd have call'd me a blockhead if
At school I had ventured to use such a Vocative;
'Tisa barbarous word, and to me it's a query
If you'll find it in Patrick, Morell, or Moreri;
But, the fact is, the Saint was uncommonly flurried,
And apt to be loose in his Latin when hurried;
The Brown-stout, however, obeys to the letter,
Quite as well as if talk'd to, in Latin much better,
By a grave Cambridge Johnian,
Or graver Oxonian,
Whose language, we all know, is quite Ciceronian.
It retires from the corpse, which is left high and dry;
But in vain do they snuff and hot towels apply,
And other means used by the faculty try.
When once a man's dead
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There's no more to be said;
Peter's 'Beer with an e' was his 'Bier with an i!'
MORAL
By way of a moral, permit me to pop in
The following maxims; Beware of eaves-dropping! Don't make use of language that isn't well scann'd! Don't meddle with matters you don't understand!
Above all, what I'd wish to impress on both sexes
Is - Keep clear of Broomsticks, Old Nick and three XXX's.'
But Barham was not a merry trickster in verse all the time. Underneath his
genial nature lay a serious mind, one deeply affected by the tragic as well as by
the comic. Like his contemporaries he could cry as well as laugh. Perhaps it is
not strength but weakness in us today that we can only do the latter and that
too often sickly. As Saints bury aptly put it, 'How little the horse collar was
Barham's single vestment or instrument was shown, once for all, by the beautiful
lines, not in the least requiring their Chattertonian pseudo-archaism of spelling,
As I lay a-thynkynge, which are said to have been his last, and which, no doubt,
supply the one sufficient evidence of the under-current of feeling necessary to
keep fresh and in full flavour such humour as his.' 12
I leave you with this, one of the tenderest of poems, in which Barham saw
again his son and his daughter, taken from him in their youth. Ironically enough
he calls these verses The Last Lines of Thomas Jngoldsby.
'As I Jaye a-thynkynge, a-thynkynge, a-thynkynge,
Merrie sang the Birde as she sat upon the spraye;
There came a noble Knyghte,
With his hauberke shynyge brighte,
And his gallant heart was lyghte,
Free and gaye;
As I Jaye a-thynkynge, he rode upon his waye.
As I Jaye a-thyngynge, a-thynkynge, a-thynkynge,
Sadly sang the Birde as she sat upon the tree!
There seem'd a crimson plain,
Where a gallant Knyghte lay slayne,
And a steed with broken rein
Ran free,
As I !aye a-thynkynge, most pitiful to see!
As I laye a-thynkynge, a-thynkynge, a-thynkynge,
Merrie sang the Birde as she sat upon the boughe;
And a lovely Mayde came bye,
And a gentil youth was nyghe,
And he breathed many a syghe
And a vowe;
As I Jaye a-thynkynge, her hearte was gladsome now.
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. As I laye a-thynkynge, a-thynkynge, a-thynkynge,
Sadly sang the Birde as she sat upon the thorne;
No more a youth was there,
But a Maiden rent her haire,
And cried in sad despaire,
'That I was borne!'
As I lay a-thynkynge, she perished forlorne.
As I lay a-thynkynge, a-thynkynge, a-thynkynge,
Sweetly sang the Birde as she sat upon the briar;
There came a lovely Childe,
And his face was meek and mild,
Yet joyously he smiled
On his sire;
As I laye a-thynkynge, a Cherub mote admire.
But I !aye a thynkynge, a-thynkynge, a-thynkynge,
And sadly sang the Birde as it perch'd upon a bier;
That joyous smile was gone,
And the face was white and wan,
And the downe upon the Swan
Doth appear,
As I lay a-thynkynge - oh! bitter flow'd the tear!
As I laye a-thynkynge, the golden sun was sinking,
0 merrie sang that Birde as it glitter'd on her breast
With a thousand gorgeous dyes,
While soaring to the skies,
'Mid the stars she seem'd to rise,
As to her nest;
As I !aye a-thynkynge, her meaning was exprest:"Follow, follow me away,
It boots not to delay,"
'Twas so she seem'd to saye,
"HERE IS REST!"'
Barham may not rank among the great immortals; but he was not the least in
a humbler lineage that includes Southey, Hood, Lear, Lewis Carroll and
W.S.Gilbert, all of whom in their own friendly way help us up the foothills of
Parnassus.
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REPORTS OF THE SECTIONS
Natural History
President; I.M. Evans, M.A., F.M.A.
Chairman: L. Jones
Vice-Chairman: D. J. Gordon
Hon. Treasurer: Miss E.I. Clay
Asst. Treasurer: F.W.G. James
Hon. Secretary: Mrs. E.C. Loosmore
Asst. Secretary: Miss B. Davies, B.A.
Programme Secretary: Miss J.E. Dawson, M.A., A.M.A.
Hon. Editor: L.C. Lewis, B.Comm.
Committee: Mrs. M. Barron, Mrs. D.M. Butcher, H.C. Gabbitas,
H. Godsmark, W. Lemmon, Miss G.B. Stubbs, Mrs.D.
Thompson, B.Sc. (co-opted), D.A.C. McNeil, B.Sc., Ph.D•.
(co-opted).
As in previous years the Newsletter continued to flourish under its indefatigable editor Mr. L.C. Lewis. In 1977, two issues appeared, in the Spring and
Autumn.
During the summer, the custom of joint meetings with other natural history
bodies was carried on, when the roadside verges at Casterton were visited with
the Rutland Natural History Society.
The symposium organised jointly by the Section and the University was held
on March 5th at Vaughan College on the topic of 'Leicestershire Quarries and
their Natural History' with Mrs. M.E. Ball, P.H. Gamble, I.M. Evans and Mrs. P.A.
Candlish as speakers.
During 1977, one of the recurring topics for discussion and concern was the
threat of coal mining in the Vale of Belvoir. Members of the Section will, in
1978, work with Museum staff in the area round Saltby surveying various aspects
of natural history. A survey of 'Crows in the City' was organised by Dr. McNeil
and will be repeated in a year or so.
·
Paid up membership for the year was 1S1 (compared with 119 for 1976).
Ordinary meetings were held at fortnightly intervals, and the average attendance
for the second half of the 1976-77 winter session was 52, to hear the following
speakers:
SJanuary
A.E. Squires, "Galapagos - the Enchanted Isles".
19 January
Miss S.J. Canetti, "The World of Protozoa".
2 February C.E. Owen, "The Historical Ecology of Leicestershire with special
reference to the effect of Field Sports".
16 February C.N.G. Scatter, "An Ecologist messes around in Ditches".
Miss J.E. Dawson, "Alpines at Home"·.
2 March
D.F. Owen, "Nature in a Suburban Garden" Ooint meeting with
?March
the parent body).
D.N. Robinson, "The Natural History of East Lincolnshire and
16 March
its Coastline".

REPORT OF THE COUNCIL
The programme of the 1977-78 Session was as follows:
3 October
Opening Meeting. Address by the President, followed by a
· Social Gathering.
17 October
J. Trevor Brighton, M.A., Head of the History of Art Department. Sheffield Polytechnic. Gothick Taste (with slides).
31 October
Jim Hall, R.S.P.B. Agricultural Liaison Officer. Who is the
Conservationist? (with slides). Joint meeting with the Natural History
Section.
14 November P. Howard Newby, C.B.E., Novelist and Managing Director,
BBC Radio. The Uses of Broadcasting. The Leicester Mercury Lecture.
28 November Geoffrey Pardoe, B.Sc., D.L.C., C.Eng., F.R.Ae.S., F.B.I.S.,
Director and Chief Executive, British Space Development Company. Prospects
in Space (with slides). The Latham Lecture.
12 December A. R. Humphreys, M.A., A.M., Emeritus Professor of English,
University of Leicester. Robert Burton, 1577-1640: A Leicestershire Scholar,
or, The Comedy of Melancholy.
9 January

Discussion meeting.

23 January
Douglas Smith, F.R.I.B.A., F.I.L.A., Dip.Arch., Architect,
formerly President, Leicester Society of Architects. Landmarks of TwentiethCentury Architecture (with slides).
6 February
Anthony Bradshaw, Professor of Botany, University of Liverpool.
The Mess, The Botanist, and The Answer - or, Why no More Derelict Land?
(with slides).
20 February
Alan Charig, Ph.D., Department of Palaeontology, British
History (Natural History). Hot-Blooded Dinosaurs (with slides). Joint meeting
with the Geology Section.
6 March
P.H.A. Sneath, M.A., M.D., M.R.C.S., L.R.C.P., Professor of
Microbiology, University of Leicester. The Galapagos Islands (with slides).
20 March
Benjamin Drewery, M.A., Bishop Ramsey Senior Lecturer in
Ecclesiastical History, University of Manchester. Is there a Philosophy of
History?
Membership was back to the 1975-76 level. The lectures had all been held as
planned and on the whole had been well attended. Council expressed its
grateful thanks to our sponsors, Messrs Lathams (Leicester) Ltd., The Leicester
Mercury and the City of Leicester Recreational and Cultural Department, to
Mr. S.J. Mann for providing the refreshments and to the Museum staff for
their courtesy and kindness on all occasions.
J.R. WATSON
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The Annual General Meeting was held on 30th March 1977 after which slides
were shown by a number of members.
The Section's summer programme of outdoor meetings was as follows.
16 April
30 April
14 May
28 May
1 June

•

Harby Hill, Mrs. E. Hesselgreaves.
Stud Farm Wood and Charity Fields, Desford, P.L. Ward.
Queniborough Brook, Baggrave to Lowes by, Miss J.E. Dawson.
Pasture and Asplin Woods, Mrs. P.A. Candlish.
Swithland Wood - woodcock "roding" - evening meeting,
Dr. D.A.C. McNeil.
Clipsham Old Quarry, K.G. Messenger.
11 June
Snipedales and Salt fleet by, East Lines., full day excursion, J. Otter.
26 June
9 July
Casterton roadside verges, joint meeting with Rutland N.H.S.
J. Chandler and Mrs. P.G. Cook.
20 July
Huncote marsh and sand pit, evening meeting, W. Lemmon.
23 July
Moira, S.H. Bishop.
6 August
Grand Union Canal, Welford, Miss J.E. Dawson.
20 August
Launde Big Wood, moth trapping, evening meeting, D.H.
Hall-Smith.
4 September Gibraltar Point, Lincolnshire, full day excursion, Reserve Warden.
17 September Goadby Marwood, I.M. Evans .
2 October
Leicester building stones, geological meeting, G. Stacey.
15 October
Rough Heath near Staunton Harold, fungus foray, Mrs. D.
Fieldhouse.
The average attendance at field meetings was 30. The Section would like to
thank all leaders, landowners and other helpers who made the programme
successful.
The indoor winter programme for 1977-78 began on 19th October with a
Members' Exhibition Evening. Other speakers were:
31 October

J. Hall, "Who is the Conservationist?" (joint meeting with the
parent body).
2 November Dr. J. Fowler, "The History of Birds in New Zealand".
16 November D.E. Allen, "British Naturalists through the Years". (Fifth Sowter
Memorial Lecture).
30 November T. Gardiner, "The Zoos' role in Conservation".
14 December F.A. Hunter, "The Ecology of the British Longhorn Beeth.•s".
The average attendance for these meetings was 51.
The Section would like to thank the Museum for the facilities which it
provides for all indoor meetings.

Geology
President: R.J. King, Ph.D.
Chairman: M.D. Jones, M.Sc., F.G.S., A.M.A.
Vice-Chairman: Mrs. M.E. Ball, B.Comm.
Hon. Secretary: T.D. Ford, Ph.D.
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Hon. Treasurer: J.G. Martin, B.Sc., A.M.A.
Field Meetings Secretary: J.A. Cooper, B.Sc., A.M.A.
Committee: M. Bird, P.K.H. Maguire, Ph.D., D. Martill, Mrs. C.E. Thorpe.
There were nine ordinary meetings during the year, on a variety of subjects
detailed below. The symposium on "Ice Ages" was largely a repeat of that of the
previous winter, which had been oversubscribed. The speaker to the joint meeting
with the parent body, Dr. A. Charig, showed that many of the arguments for the
warm-bloodedness of dinosaurs were equivocal and could be explained by other
means. The Conversazione produced a fine crop of exhibits and the Members'
Evening an interesting talk by John Aram on the Shetland Isles.
In spite of much publicity only two entries were received for the Iris King
Memorial Prizes. One prize was awarded, to J. Sahu, for a collection of minerals,
rocks, and fossils from Dorset. It was decided to amend the rules so that the
Junior Division now becomes applicable to class projects rather than individual
ones, with a submission date of 1st February.
Field meetings in 1977 were:
8 May
North Quarry, Holwell. Temporary Section meeting.
28 May
Heather Opencast Coal Mine. Leader: M. Bird.
11 June
Lound Hall Mining Museum, Retford.
25 June
Geology of the Ashover district, Derbyshire. Leader: M. Stanley.
30 June
Gipsy Lane Brickworks, Leicester. Leader: Dr. R.J. King.
20 August
Cambrian History of the Nuneaton Ridge. Leader: P. Whitworth.
3 September Geology and building stones of the Welland Valley. Leaders: Dr. J.
D. Hudson and Dr. D. Milne.
17 September Bradgate Park Geology. Leader: Dr. A.M. Evans.
I October
Norther Leicestershire and Nottinghamshire Geology. Leader: Dr.
F.M. Taylor.
Evening meetings for 1977-78 were:
12 October
"Caves, Karst and Glaciation", Dr. A.C. Waltham.
26 October
"Evidence of Ancient Mining in Africa", Dr. C.H. James.
9 November "Recent Work on Ordovician Trilobites", Dr. R.M. Owens.
23 November "Palaeomagnetism and Red Beds", Dr. P. Turner.
26 November "Ice Ages", symposium at Vaughan College.
.
7 December "Shrimping in the Great Devonian Reef of Australia", Dr. W.D.I.
Rolfe.
14 December Conversazione, at the University.
11 January
"Geology of the Channel Isles", Dr. R. Roach.
25 January
Members' Evening, at the Museum.
28 January
"Britain and Plate Tectonics", symposium at Vaughan College.
8 February "Resources and Reserves", Dr. C.H. James (substitution at short
notice for speaker who was ill).
20 February "Hot-blooded Dinosaurs", Dr. A. Charig (joint meeting with the
parent body).
22 February "Earthquakes", Dr. P .K.H. Maguire.
8 March
"Thoughts of a Visiting Geomorphologist in China", Dr. M.M.
Sweeting.
22 March
Annual General Meeting and Chairman's Address by M.D. Jones
on "Recent Work in the Middle and Upper Lias of Leicestershire".

ROBERT BURTON (1577-1640);
A LEICESTERSHIRE SCHOLAR:
OR,
THE COMEDY OF MELANCHOLY*
by
ARTHUR HUMPHREYS, M.A., A.M.
Emeritus Professor of English, University of Leicester

•

The Literary and Philosophical Society, a serious though not a solemn body, and
the Christmas season, a diverting though not a frivolous time, offer an apt conjunction for a talk about Robert Burton, a subject eminently literary and philosophical, who treated a theme as serious as melancholy in a highly diverting way .
He was born four hundred years ago, on 8 February 1577, 'in an ancient
family', as he tells us. We celebrate him now because in 1621 he published The
Anatomy of Melancholy, the most marvellously fantastic book in the language.
In 1606 he wrote for his Oxford college his only other work, a Latin comedy
called Philosophaster, but it remained unpublished until the nineteenth century;
so virtually he is a man of one book. But what a book! a library in itself, the
most dazzling, dazing compendious jigsaw of curious learning in English. Tonight,
in his quatercentenary year, we celebrate Burton and his book, specifically
as a son of Leicestershire.
Some sons of Lefcestershire very nearly failed to be sons of Leicestershire at
all. Both George Fox, born at Fenny Drayton, and Robert Burton, born a mile
away at Lindley near Higham-on-the-Hill, were within a few hundred yards of
being Warwickshire men. I am glad they escaped: Warwickshire had its ample
share of celebration over Shakespeare's quatercentenary in 1964. Robert's elder
brother William published our first county history, A Description of Leicestershire, in 1622 and observed that 'This Lordship of Lindley standeth upon
Watling Street in center (almost of equal distance) of four Market Townes, viz.,
Bosworth, Hinkley, Nuneaton, and Atherston ~ Lindley, he went on to say,
· vanished as a village under enclosures before 1500: of the district he remarked,
'It is a kind of wood-land soile, and apt for wood, yet good pasture and come
grounde •... One thing hath been observed in this Lordship, that therein was
never seen Adder, Snake, or Lizard, though in all the neighbouring confines have
been seene and founde very often'. William perhaps shared with his younger
brother a penchant for surprising and improbable information.
The family name seems to have come from Burton-on-Trent, and the family
to have had its original demesne at Fauld (Falde) on the River Dove nearby. In
1512 a James Burton of Fauld married Elizabeth Herdwick, heiress of Lindley,
"Delivered 10 the Society on 12th De~mbcr, 1977.
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so Jommg the two estates, and in 1571 James's grandson Ralph, father of
Robert, married a Dorothy Faunt of Foston near Countesthorpe and settled
with her at Lindley. Among remedies for melancholy Robert recommends 'high
places' for their good air and views, and having praised the hills of Constantinople, Granada, Fez, Palestine, Italy, and Greece, as well as Mount Zion and the
summits of the Great Pyramid and the Sultan's palace in Cairo (all by hearsay),
he comes nearer home to
'Glastonbury tower, Bever Castle, Rodway Grange, Walsby in Lincolnshire
[where he had a benefice], and two amongst the rest, which I may not omit
for vicinity's sake, Oldsbury in the confines of Warwickshire, where I have
often looked about me with great delight, at the foot of which hill I was
born; [a footnote adds, 'At Lindley in Leicestershire, the possession and
dwellingplace of Ralph Burton, my late deceased father'] and Hanbury in
Staffordshire, contiguous to which is Falde, a pleasant village and an ancient
patrimony belonging to our family, now in the possession of mine elder
brother William Burton Esquire.'
Two of his brothers proved scholars also. William's Description of Leicestershire
I have already mentioned: appearing in 1622 it was reprinted in 1777 and largely
incorporated into John Nichols's great History and Antiquities in 181 I. A
younger brother, Ralph, translated a third-century Greek writer Athenaeus.
Robert had in addition another younger brother and five sisters 1 composing a
large, flourishing, and intelligent family on seemingly prosperous estates in
pleasant Midland pastures: it traced itself back, William informs us, to one of
William the Conqueror's noblemen and one of Richard the Lionheart's esquires.
In the Anatomy Robert comments on a besetting sin of the rural gentleman 'idleness, ... to be a mere spectator, a drone, ... to spend his days in hawking,
hunting, etc., and such-like sports [whence] this feral disease of Melancholy so
frequently rageth'. Later, though, he implicitly exonerates his own family - 'I
do much respect and honour true Gentry and Nobility: I was born of worshipful
parents myself'. Yet the 'feral disease' touched his own line. A maternal uncle,
Anthony Faunt, served valiantly in the Low Countries, a man, William testifies,
'of a comely and graceful personage, of great valour and courage'. He then
became High Sheriff of Leicestershire in 1587 and on the invasion threat in 1588
was chosen Lieutenant General of the county's forces. But the Earl of Huntingdon as Lord Lieutenant countermanded the appointment in favour of a man of
his own and, says William, Anthony 'fell into so great a passion of melancholy,
that within a short time after he died in the same year 1588'. 'What the force,
power, and effect of melancholy is,' he continues, 'I refer the reader to the
Anatomy of Melancholy penned by my brother Robert Burton, Batchelor of
Divinity in Christ Church in Oxford.' Robert himself was not exempt. He wrote
his book, he tells us, to ease his mind, being 'not a little· offended with this
malady, shall I say my Mistress Melancholy, ... and for that cause ... I would ...
make an antidote of that which was the prime cause of my disease'; he hoped to
cure his melancholy by anatomising it. But as well as this family trait, melan-
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choly was in vogue for some decades before and after 1600. Many writers referred to it as a general phenomenon, a sense of temperamental depression or grievance, and analysed it seriously or satirically in numerous studies, of which The
Anatomy is the supreme example. The melancholy man figures frequently in
drama, from Hamlet downwards.
Robert was locally educated, at Nuneaton and Sutton Coldfield. His views on
schoolmasters are scathing - 'Tyrannical, impatient, hare-brain Schoolmasters
... make many children endure a martyrdom all the while they are at school, ...
still chiding, railing, frowning, lashing, tasking, [so that their victims] think no
slavery in the world (as once I did myselO like to that of a Grammar Scholar'. In
1593 he followed William to Brasenose, Oxford, and at Oxford he spent the rest
of his life, though visiting Leicestershire in vacations. From 1599 he was
'Student' (Fellow, that is) of Christ Church, which he calls 'the most flourishing
college in Europe'. His time there he records as a 'silent, sedentary, solitary,
private life .•. penned up most part in my study', but he must have had practical
nous, for Christ Church twice appointed him 'clerk' (presumably some sort of
controller) of the Oxford town market. He graduated B.A., M.A., and B.D.,
helped with a Latin play when James I visited the college in 1605, and wrote the
Latin comedy I have mentioned. Appointed vicar of St Thomas the Martyr in
Oxford in 1616 he rebuilt its south porch. He became college librarian and had
access as well to other supplies of books: indeed, by good fortune Sir Thomas
Bodley's great library was opened to readers in 1602 and enlarged in 1615 and
the 1630s. Burton continued to reside in Christ Church but received benefices
from patrons of scholarship - Walesby near Market Rasen in Lincolnshire in
1624, and in June 1632 Seagrave in Leicestershire east of Loughborough, 'sited
in a champaign [i.e. open country] at the edge of the wolds,' he observes, 'and
more barren than the villages about it, yet no place likely yields better air', He
never married, and he confesses to being 'a novice, a Contemplator' in love, yet
'not altogether inexpert'; one would like to know more.
Few anecdotes remain. One relates that, just as the Greek philosopher
Democritus (whom Burton looked upon as a forerunner in the study of
melancholy) would go down to the harbour of Abdera in Thrace and laugh at
fisherfolks' pranks, so Burton would go down to Oxford's Folly Bridge {the
name no doubt tickled him) and 'laugh profusely' at the swearing bargees there.
Another records his merry disposition among the college Fellows, and how they
appreciated his Latin quotations. And the most piquant alleges that he astrologically cast up the day of his death in 1640 and hanged himself on it to prove
himself right. The story is not unfitting to the great, wry melancholic, but since
suicides were interred in unconsecrated ground it would seem to be disproved by
his own burial in Christ Church cathedral, with a memorial bust. A
present Fellow of Christ Church, Professor John McManners (who was until
recently Professor of History here), sends me this pleasant account of Burton's
portrait in Christ Church library:
'He is dressed entirely in black, and his head is covered entirely in black
material, whether a cap, hat, or hood is not clear, But he wears a very thick
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and high white ruff - a rather expensive one, I'd say. The face is long, and its
length is accentuated by a long and pointed beard - colour of beard is brown,
though going grey uniformly, so looking unusually light in colour. His complexion is sallow to brown, but healthy-looking. The nose is long and fleshy an attractive nose, but looking just a little as if, at the last minute, the Creator
had added an extra bit at the end of it. The eyes are striking - they do not
have hollows under them - they are rather protruberant, 'gooseberry eyes',
like bright black marbles. The pose gives the impression that the painter
intends the sitter to be seen in serious mood, but there's more than a hint of a
smile on the face - ironical, perhaps, but not in the least sardonic or mocking.
He looks intelligent, and a man who in a quiet way has got what he wanted
from life.'
Burton possessed a remarkable library (estimated at two thousand volumes, an
exceptional number for those days) which he bequeathed primarily to the
Bodleian and secondarily to Christ Church. Many books bear his own name
followed by 'Lindlaicus Leycestrensis'. So we have a Leicestershire man,
domiciled in Oxford but attached throughout his life to this county, a scholar of
encyclopedic learning, a private, amiable, bachelor don. Such a story could be
told of many others, were it not for the Anatomy. What, now, of that?
Happily, it was a great success from the start. Edition followed edition during
the seventeenth century; Burton revised and enlarged it throughout his lifetime.
The eighteenth century was less favourable, doubtless thinking it had outgrown
this treasuretrove of archaic learning; but Sterne delighted in it, and Dr Johnson
said it was the only book which called him out of bed two hours earlier than
usual (Johnson was normally a most reluctant riser). In the nineteenth century it
came into its own: Lamb found it a work after his own heart; Keats took from it
the story of his narrative poem Lamia; and it was widely relished as a masterpiece of the dazingly indiscriminate Jacobean world of legend and history,
fantasy and fact, science and superstition, whimsy and gravity, divine and
human kno~ledge. This side of it has not lost its charm; the Anatomy still transports us into that rich conceptual world in which classical antiquity, the Middle
Ages, and the Renaissance comprehensively mingle together. But it has also been
viewed with some scientific respect since Sir William Osler, the great Regius
Professor of Medicine at Oxford in the early years of this century, claimed that
despite its eccentricities it is an impressive study of abnormal psychology. What
is it actually like?
The first thing to strike the eye in any unmodernised edition is the vast
mosaic of italicised quotations and authorities, most of them in Latin. This is no
real obstacle - if the Latin sense is not self-evident Burton usually paraphrases it
- but certainly the first look at his pages is surprising. So is the staggeringly
schematised plan of the contents, laid out with every imaginable partition, subpartition, and sub-subpartition, according to the mediaeval practice of logical
division and subdivision. Much of Burton's fascination comes from the symmetries of his analyses, setting out the pros and cons of all his topics - too much,
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· or too little, food, drink, exercise, stutly, recreation, love, and so on (of love he
sagely remarks, 'The extremes being both bad, the medium is to be kept, which
cannot easily be determined'). Melancholy is always some sort of unbalance. The
book's last section deals powerfully and movingly with religious extremism ' immoderate Roman Catholicism with its 'bull-bellowing Pope', immoderate Anabaptism, immoderate atheism.
The right way is that of reason, balance, and moderation, of temperate
pleasures, passions, and faiths. But why notice the quatercenenary of one who
counsels moderation, even if he is a Leicestershire man? The answer lies in the
marvellously picturesque dramas and extravagances (as well as common sense)
with which he recommends sanity.
First, there are the pleasures of Burton's style, as manifold as those of his
matter. liere is his own account of it:
-'fiie-glect phrases, and labour wholly to inform my reader's understanding, not
to please his ear; 'tis not my study or intent to compose neatly ... but to .express myself readily and plainly as it happens. So that as a River runs, sometimes precipitate and swift, then dull and slow; now direct, then per ambages;
now deep, then shallow; now muddy, then clear; now broad, then narrow;
doth my style flow: now serious, then light; now comical, then satirical; now
more elaborate, then remiss, as the present subject required, or as at that time
I was affected. And if thou vouchsafe to read this treatise, it shall seem no
otherwise to thee than the way to an ordinary Traveller, sometimes fair,
sometimes foul; here champaign, there inclosed; barren in one place, better
soil in another; by woods, groves, hills, dales, plains, etc.'
You feel his companionable exuberance, evident also in donnish self-mockery. If
critics find faults, he cheerfully admits them in a parody of fault-finding:
'Dorick dialect, extemporanean style, tautologies, apish imitation, a rhapsody
of rags gathered together from several dung-hills, excrements of authors, toys
and fopperies confusedly tumbled out, without art, invention, judgement,
wit, learning, harsh, raw,crude, phantastical, absurd, insolent, indiscreet, illcomposed, in digested, vain, scurrile, idle, dull and dry, I confess all ('tis partly
affected).'
Words tumble out in joyous shoals. Here are the seventeenth-century beau and
belle, extravagant in finery:
'Why do they adorn· themselves with s6 many colours of herbs, fictitious
flowers, curious needleworks, quaint devices, sweet-smelling odours, with
.fi>:~se ~estimable ?!~~~-~precious stones_, pearls, rubies_, _diamonds~
emeralds, etc.? Why do they crown themselves with gold and silver, use
coronets, and tires of several fashions, deck themselves with pendants, bracelets, ear-rings, chains, girdles, rings, pins, spangles, embroideries, shadows,
rabatoes, versicolour ribbands? Why do they make such glorious shews with
their scarfs, feathers, fans, masks, furs, laces, tiffanies, ruffs, falls, cauls, cuffs,
damasks, velvets, tinsels, cloth of gold, silver, tissue? with colours of heavens,
stars, planets? the strength of metals, stones, odours, flowers, birds, beasts,
fishes, and whatsoever Africa, Asia, America, sea, land, art, and industry of
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man can afford?'
Why indeed? But it is clear that, however derisively he writes, Burton - at a time
when Puritans were denouncing vanities - relishes and revels in them.
He can also be pithy. Pliny recommended vomiting as a cure for melancholy
(an odd one, one would think): so, writes Burton, 'To be sea-sick ... is very good
at seasonable times'; and he ends his book epigrammatically - 'Be not solitary,
be not idle'. Sentence after sentence rings with compact oddity:
'Domitian the Emperor was much delighted with catching flies, Augustus to
play with nuts amongst children, Alexander Severus was often pleased to play
with whelps and young pigs' or, in an engaging caricature of national habits:
'Germany hath not so many drunkards, England tobacconists [i.e. smokers],
France dancers, Holland mariners, as Italy alone hath jealous husbands.'
He can be delightfully lucid and direct. Here is his companionable good sense
about cheering up the victim of melancholy:
'Of colours it is good to behold green, red, yellow, and white, and by all
means to have light enough with windows in the day, wax candles in the
night, neat chambers, good fires in winter, merry companions; for though
melancholy persons love to be dark and alone, yet darknessis a _gr~a_!
increaser of the humour.'
And here is a deep-felt exhortation to righteousness - Burton was, after all, a
priest as well as a college don:
'If Princes would do justice, Judges be upright, Clergymen truly devout, and
so live as they teach, if great men would not be so insolent, if soldiers would
quietly defend us, the poor would be patient, rich men would be liberal and
humble, Citizens honest, Magistrates meek .... : if Parents would be kind to
their children, and they again obedient to their Parents, brethren agree
amongst themselves, ... if we could imitate Christ and his Apostles, live after
God's laws, these mischiefs would not so frequently happen amongst us.'
His homely analogies are delightful, linking serious and fainiliar,greatand
small, just as George Herbert was doing at the same time in his poems. 'Doth the
Moon care for the barking of a dog?' is his way of saying 'Do not trouble about
unjust critics'. Earthquakes he explains as God turning the world over 'as we do
haystacks in harvest, top to bottom or bottom to top; or as we turn apples to
the fire'. An astronomer trying to rectify Ptolemy's cosmology is like a tinker
who 'stops one hole and makes two'. Quintessential man of learning though he
is, Burton never loses the proverbial pith of popular idiom, or the vitality of
popular experience. Here is a passage delightful in its enthusiastic vitality - it
comes when he passes from bodily symptoms of melancholy to the loftier subject of climatic, geographical, and celestial influences:
'As a long-winged Hawk, when he is first whistled off the fist, mounts aloft,
and for his pleasure fetcheth many a circuit in the Air, still soaring higher and
higher, till he be come to his full pitch, and in the end, when the game is
sprung, comes down again, and stoops upon a sudden; so will I, having now
com·e at last into these ample fields of Air, wherein I may freely expatiate
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and exercise myself for my recreation, a while rove, wander round about the
earth, mount aloft to those ethereal orbs and celestial spheres, and so descend
to my former elements again.'
He talks from the page; we hear the inflections of voice and the turns of phrase
which dramatise and actualise his subjects.
But he's more than homely and diverting. When after a voluminous introduction he approaches his subject we hear something of Hamlet's discourse on man,
'How noble in reason! how infinite in faculty!' yet reduced to 'this quintessence
of dust'. For the poetic force of the world's melancholy comes from the contrast
between what God meant the holy state of man to be and what sinfully it is:
'Man, the most excellent and noble creature of the World, ... Sovereign Lord
of the Earth, Viceroy of the World, sole Commander and Governor of all the
Creatures in it: to whose Empire they are subject in particular, and yield
obedience: far surpassing all the rest, not in body only, but also in soul; ...
created to God's own Image, to that immortal and incorporeal substance,
with all the faculties and powers belonging to it; was at first pure, divine,
perfect, happy ... But this most noble creature, ... 0 pitiful change! is fallen
from what he was, ... a castaway, a caitiff, one of the most miserable creatures
of the world.'
The Anatomy's theme is man in a fallen universe, and though human imperfections offer comedy as well as tragedy (this talk might have been subtitled
'The Tragicomedy of Melancholy') yet like all the great seventeenth-century
divines and poets Burton takes Adam's fall to be the fundamental fact of
history. He presents a vast catalogue of ills consequent upon Adam's transgression, since 'Stars, heavens, elements, etc., and all those creatures which God
bath made, are armed against sinners'.
He writes about everything, every human fate and activity, every state of
mind and body, every kind of occupation, entertainment, and condition of life,
from cradle to grave, in legend, history, tradition, and medical, psychological,
and theological lore. The catalogue of melancholy phenomena is so comprehensive that one-third of the way through his eight hundred large pages (in the 1638
edition) he rather belatedly warns any reader who is 'actually melancholy' that
he should stop reading 'lest he disquiet himself or make himself for a time
worse'. This advice follows a· wonderful survey of self-induced melancholy which
I must read you, though if any of you are 'actually melancholy' you would be
wise not to listen for a minute or two:
'Some are afraid that they shall have every fearful disease they see others
have, hear or read of, and dare not therefore hear or read of any such subject,
no not of melancholy itself ... If they see one possessed, bewitched, an
epileptick paroxysm, a man shaking with palsy, or giddy-headed, reeling, or
standing in a dangerous place, etc., for many days after it runs in their minds,
they are afraid they shall be so too ... and many times by violence of imagination they produce it. They cannot endure to see any terrible object, as a
Monster, a man executed, a carcase, hear the Devil named, or any tragical
relation seen, but they quake for fear, ... they dream of Hobgoblins, ... they
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apply •.• all they hear, see, read, to themselves.'
If we face the facts, we find 'that all the world is mad, that it is melancholy,

dotes', not human beings only but kingdoms, cities, plants, birds, and animals,
some by nature, some by circumstances; dogs, for instance, 'dream -as men do,
and through violence of melancholy run mad'. Even minerals like lead can be
melancholy ('saturnine', I may remark in passing, refers both to the gloomy
temperament of those born under Saturn and also to the effects of lead poisoning). So 'all creatures, vegetal, -sensible, and rational, ... all sorts, sects, ages,
conditions, are out of tune. ... Who is not a fool, melancholy, mad?' Who
indeed? 'What madness ghosts us all?' - a fine phrase.
A dismal prospect, one would think. But from it Burton derives a wealth of
comedy as well as of tragedy. This was the theme of Democritus, the laughing
philosopher, and it is the theme of Democritus Junior, Burton's pen-name.
Whatever follies the ancients committed, 'we have a new theatre, a new scene, a
new Comedy of Errors'. Abundant as mania is in other spheres, it is in love that
the richest fantasies, the most gorgeous extravagances, display themselves. The
chapter called 'Symptoms of Love-Melancholy' is a gallery of gaily satirical
portraits. Here are the parted lovers yearning like Romeo and Juliet, or Troilus
and Cressida (whom in fact Burton cites):
'Though he is to meet her by compact, and that very shortly, perchance tomorrow, yet loath to depart he'll take his leave again and again, and then
come back again, look after, and shake his head, wave his hat afar off. Now
gone, he thinks it long till he see her again, and she him, the clocks are surely
set back, the hour's past ... She is ill at ease, and sick till she see him again,
peevish in the mean time, discontent, heavy, sad, and why comes he not?
where is he? why breaks he promise? why tarries he so long? ... And then confident again, up she gets, out she looks, listens and enquires, hearkens, kens;
every man afar off is sure he, every stirring in the street, now he is there,
that's he .... So she raves, restless and impatient.'
How human, and· true, as well as funny. As for the victim of jealousy:
'Besides those strange gestures of staring, frowning, grinning, rolling of eyes,
menacing, ghastly looks, broken pace, interrupt precipitate half-turns, ... he
will sometimes sigh, weep, sob for anger, ... curse, threaten, brawl, scold,
fight; and sometimes again flatter, and speak fair, ask forgiveness, kiss and
coll, ... and then eftsoons, impatient as he is, rave, roar, and lay about him
like a madman, thump her sidt:s, drag her about perchance, drive her out of
doors, ... she is a whore, etc.; and by and by with all submiss compliment in-.
treat her fair, and bring her in again, he loves her dearly, she is his sweet, most
kind, and loving wife.'
How human, and true, as well as ghastly.
Burton proposes not only to diagnose these afflictions but to survey the
remedies. Unfortunately all writers who have dealt with them, theologians,
philosophers, historians, doctors, and poets, have listed causes, symptoms, and
cures in endless variety, all hopelessly at odds, as well as themselves proving 'the
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veriest dizzards•. Since causes are infinite, each case is individual, an example of
the overwhelming multiplicity of life•s phenomena. The causes range from God
Himself, supreme dispenser of causes and effects, and the Devil himself, supreme
originator of maladies, all the way to the eating of 'gourds, cowcumbers, coleworts, melons, ... but especially cabbage•. The feral disease lurks everywhere.
Before you cater for Christmas you should know that beef, for instance, has
been held to produce 'gross melancholy blood', pork to be dangerous for anyone
'unsound of body or mind', goat's flesh to 'breed rank and filthy substance', hart
and red deer to be 'a strong and great-grained meat, next unto a horse•, hare to
be 'a black meat, melancholy, and hard of digestion•, and milk to 'increase
melancholy'. 'Peacocks and pigeons, all fenny fowl; are forbidden, as ducks,
swans, herons, cranes, coots, didappers, waterhens', and many others. Pease and
beans 'breed black, thick blood'; spices cause 'hot and head melancholy', and
you should steer clear of 'all sharp and sour things, luscious or oversweet, or fat,
as oil, vinegar, verjuice, mustard, salt'. Mind you, Burton is relating what other
writers report, not necessarily what he himself thinks, and doubtless at Christ
Church high table he readily ate most of these, if not perhaps horse. Much
depends on your constitution; 'such as are hot, or of a sanguineous complexion'
should beware of 'all black wines, •.. compound, strong, thick drink'. Two
Dutchmen, he tells us, drank wine for a month and (not surprisingly) became so
melancholy that one 'did naught but sing, the other sigh•. At the other potable
extreme, 'rain water is purest, so that it fall not down in great drops'. The
thought of ascertaining what sized raindrops have gone into one's drinking water
is one I relish very much. Food and drink are clearly beset with so many hazards
that one wonders whether to abstain from them altogether.
Likewise with the air one breathes: 'if it be too hot and dry, thick, fuliginous,
cloudy, blustering, or tempestuous,' Burton does not exactly advise us not to
breathe it, but evidently it might be better to refrain. Hot countries, he reports,
'are most troubled with melancholy, and ... there are therefore, in Spain, Africa,
· and Asia Minor, great numbers of mad men' (a tip you may find useful when
planning your next vacation). A marvellous panoramic survey of hot countries
follows, how pilgrims to Jerusalem often run mad, Venetian women go melancholy from too much sun, Turks need turbans to fend off the heat, and the
inhabitants of Ormus lie all day i:n water up _to the chin to keep cool. One almost expects him to announce that 'At Bangkok/At twelve o'clock/They foam
at the mouth and run•, but that bit of folklore had to wait for Noel Coward.
Cold countries, however, are little better. Our Scots friends might note that 'in
those Northern Countries the people are ... generally dull, heavy•, and, he ominously adds, 'many witches'. It's all rather puzzling, for later we learn that the
Egyptians, despite the heat, 'by all Geographers are commended to be Hilares, a
... merry nation' and the inhabitants of Orkney, despite the cold,_are.!'eported
'fair of complexion, long-lived, most healthful, free from all manner of infirmities of body and mind'. These happy conditions Burton attributes to the
Egyptians• serene climate and the Orcadians• 'sharp, purifying Air, which comes
from the Sea'.
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'Many witches' may inhabit the North, but indeed they lurk everywhere,
Burton thinks, alon_g with satyrs, hobgob~s, elemental spirits, an_d things that
go bump in the night. Paracelsus the Swiss alchemistical scientist, he relates,
'reckons up many places in Germany where they [i.e. fairies] do usually walk in
little coats some two foot long• - a touch by which Paracelsus gave an air of
verisimilitude to an otherwise unconvincing narrative. Indeed, the Devil himself
is always prowling about to bring us to destruction. Relevant to his activities are
the size and location of Hell. One writer 'will have Hell a material and local fire
in the Center of the Earth, 200 Italian miles in diameter', whereas another 'will
have this local Hell far less, one Dutch mile in diameter, all filled with fire and
brimstone,' because 'that space cubically multiplied will make a Sphere able to
hold eight hundred thousand million of damned bodies (allowing each body six
foot square), which will abundantly suffice'. The Anatomy is, truly, a quintessentially seventeenth-century work.
But Satan in person is not needed to cause melancholy. Frights, spectres,
ghosts, conflagrations, floods, earthquakes, or hideous outcries at night may do
it, along with personal lampoons and satires, practical jokes, unsuitable medicines, 'biting of a mad dog', 'a blow on the head', 'stinging with that kind of •
spider called tarantula', or, we are not surprised to hear, eating of henbane,
deadly nightshade, and mandrakes. 'Artemidorus the Grammarian lost his wits
by the unexpected sight of a Crocodile' and 'Augusta Livia, hearing a few tragical verses recited out of Virgil, ..• fell down dead in a swoon.' Neurasthenic and •
morbid afflictions abound:
. ___________
'Fear of Devils, death, that they shall be sick of some such or such disease, ...
they shall die themselves forthwith, or that some of their dear friends and
near allies are certainly dead; ;.. that they are all glass, and therefore will
suffer no man to come near them; that they are all cork, as light as feathers;
others as heavy as lead; ... [One] dares not venture to walk alone, for fear he
should meet the Devil, ... Another dares not go over a bridge, come near a
pool, ... lie in a chamber where cross beams are, for fear he be tempted to
hang, drown, or precipitate himself.'
These are only a few of our afflictions. However, if you are hypochondriac,·
cheer up by telling yourself that many disasters are worse than your own:
'Every day almost come new news unto our ears, as how the Sun was eclipsed,
meteors seen i'th'air, monsters born, ... a great plague in Constantinople, ·
a fire at Prague, a (Jearth in Germany, ... thy father's dead, thy brother
robb'd, wife runs mad, neighbour bath kill'd himself; 'tis heavy, ghastly,
fearful news at first, ... but after a while who speaks or thinks of it?'
A week, we gather, ·is ·a long time· in melancholia: still, we may be excused for
doubting the efficacy of such consolations.
.
It would not be surprising if listening to lectures, too,_were a· cause of melancholy. Certainly students are at risk, 'commonly troubled with gouts, catarrhs,
rheums, ... bad eyes, stone, and colick'. Yet study can be a great pleasure, 'for
what a world of Books offers itself ... to tbe._sweet content and capacity of the
Reader!'; whereupon Burton treats us to one of his spellbinding tours of authors,
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books, and learned oddities - 'I could even live and die with such meditations'.
Provided the student do not 'overstretch his wits, and make a skeleton of him- ·
self', study enriches the mind. So you should read human and divine authors,
practice shorthand, take up Euclid or algebra or Napier's logarithms, or calculate, for instance, how many people Earth could accommodate at one per square
foot, or how many grains of sand would amount to Earth's bulk.
Remedies not less improbable are prescribed for bodily ills - herbal concoctions in stupefying variety, precious stones taken medicinally, and a number of
questionable nostrums like the swallowing of a leaden bullet, or the carrying
about of wolf's dung or 'a ring made of the hoof of an ass's right fore-foot' (why
not the left one, or a hind-foot?), or the wearing of a spider in an amulet: and
this introduces a homely anecdote:
'Being in the Country in the vacation time not many years since at Lindley in
Leicestershire, my Father's house, I first observed this Amulet of a Spider in a
nut-shell lapped in silk, etc., so applied for an Ague by my Mother; whom although I knew to have excellent Skill in Chirurgery, sore eyes, aches, etc., and
such experimental medicines, as all the country where she dwelt can witness,
... yet ... this methought was most absurd and ridiculous.'
But, he goes on, 'rambling amongst authors (as often I do)', he found this same
device of a spider in a silk-wrapped nutshell approved by three learned writers,
and so he 'began to have a better opinion of it'. Beware, though, of wearing the
skin of a sheep or kid worried by a wolf; it causes palpitations.
You may be relieved to know that he has some less bizarre advice. Music, as
you might expect, is a sovereign cure, provided you are not 'some light
Inamorata, some idle phantastick, who capers in conceit all the day long'. Merry
company is good, but you must avoid drunken cronies who 'drown their wits,
seethe their brains, in Ale, consume their fortunes, ... get swollen jugulars, pimpled red faces, sore eyes, etc.'. Chess is a 'good and witty exercise' unless you're
losing; then it becomes a 'testy, cholerick game'. He has delightful pages on
country sports - hawking, hunting, fishing, bowls, quoits, wrestling, riding, or
just meandering through agreeable landscapes, particularly boating 'in a pleasant
evening, and with musick to row upon the waters'. The ladies may divert themselves with 'household offices, etc., neat gardens full of exotick, versicolour,
diversely varied, sweet-smelling flowers, and plants in all kinds, ... merry meetings and frequent visitations'.
Love, as we have seen, is a most irrational affliction, so that the youth spends
'all his meditation to recount with himself his actions, words, gestures, what
entertainment he had, how kindly she used him, ... how she smiled, how she
graced him, ... ; then he breaks out, 0 sweet Areusa, 0 my dearest Antiphila,
0 most divine looks, 0 lovely graces, and thereupon instantly he makes an
Epigram, or a Sonnet to five or seven tunes'
- a love-ploy we might like to see revived. The girls are equally smitten:
'Let them be never so clownish, rude, and horrid, ... if once they be in love,
they will be most neat and spruce; ... A Painter's shop, a flowery Meadow, no
so gracious aspect in Nature's storehouse as a young maid ... that looks for a

34

LEICESTER LITERARY AND PHILOSOPHICAL SOCIETY

husband, ... ; composed looks, composed gait, clothes, gestures, actions, all
composed; all the graces, elegancies in the world are in her face.'
Love plays the oddest pranks:
'Every Lover admires his Mistress, though she be very deformed of herself, illfavoured, wrinkled, pimpled, pale, red, yellow, tanned, tallow-faced, ...
crooked, dry, bald, goggle-ey'd, ... her head still awry, ... beetle-browed, a
Witch's beard, ... a harsh voice, ... a dowdy, a slut, a scold, •.. if he love her
once, he admires her for all this.'
For so desperate a state, remedies are at hand, themselves pretty desperate we
might think. When normal courses like separating the lovers prove ineffective,
try shock tactics, such as distracting the man by telling him his house is afire, his
best friend dead, his money stolen, scandals are spread about him, or his
mistress is 'a vixen, a scold, a Devil' and suffers hereditary disease; or telling the
woman that the man is 'a common drunkard, his mother was a witch, his father
hanged', 'that he cries out or walks in the night, will stab his bedfellow, tell all
his secrets in his sleep, and that nobody dare lie with him, his house is haunted
with spirits, ... able to avert and terrify any man or woman living'. But if all fails,
then 'the last and surest remedy ... is, to let them go together, and enjoy one
another'. 'Such Acts and Scenes', he proclaims, 'hath this Tragicomedy of Love'.
Single and married life being equally hazardous, 'let's all marry'.
Much more might be said of Burton, but let me add just one thing. Most of
what I have given you has been comic. But finally Burton comes to religious
melancholy, and here he is a worthy forerunner of William James's classic
Varieties of Religious Experience. The horrors of fanaticism, the perversities of
superstition, 'the terrible meditation of hell-fire and eternal punishment', the
tortures of neurotic conscience, the. mercilessness of preachers thundering 'reprobation, hell-fire, and damnation' and hammering out God's judgments damning
folk to hell for harmless sports and 'honest recreations', and, worst of all, the
ghastliness of despair which makes sufferers 'in their extremity think they hear
and see visions, outcries, confer with Devils, that they are tormented, possessed,
and in hell-fire, already damned' - these topics rouse Burton to powerful and
intense writing, a great cry for sweetness and light in the midst of his stormy and
shuddering century. Much in him is freakish and quaint. But there is also an immense kindliness and good sense among the oddities, a lively and honest neighbourliness, an inexhaustible humanity, and a passionate charity. Very early in his
book he apologises for his subject: in many other branches of learning, he tells
us, he would have felt more at home, and they might have been of more
advantage to him. But some urge impelled him to this one - 'I was fatally driven
upon this rock of melancholy, and carried away by this by-stream, ... in which I
have pleased and busied myself at idle hours.' The hours must have been anything but idle; but what a marvellous thing it was that this son of Leicestershire,
born four hundred years ago, found for himself and us this idiosyncratic hobby.
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'British Naturalists through the Years' was the conveniently broad title I
plumped for when I was originally invited to give this lecture. And I do indeed
propose to talk about British naturalists - as opposed to British natural history
- and about how they have behaved over the years. But because this lecture is in
memory of a man who had the subject of conservation very much at heart, a
man who in fact played a key formative role in this matter within your county,
it seemed appropriate to consider this behaviour over the years from this special
standpoint; and furthermore, because he was first and last a student of plants, to
trace this history of changing behaviour and attitudes more especially in terms of
the behaviour and attitudes of botanists.
Now this is unfamiliar territory, for me no less than for you. We have grown
accustomed to reading of the history of the conservation struggle in this country
- and struggle, at times, it certainly was - almost entirely in terms of the protection of birds. And without birds, without the conspicuous cruelties and
visibly intolerable destruction wrought upon these animated creatures, there
almost certainly would have been no conservation movement untira very much
more recent period, and certainly not a movement of such breadth and such
zeal. Ornithology, unquestionably, was the pacemaker.
But just because of the preponderating part played in the struggle by the
advocates of bird protection and the colourful story that so much of this makes,
the comparable happenings in other fields of natural history have tended to be
overshadowed to the point of near-total obscurity. Many of you in fact may
have come to suppose from this very silence that nothing at all occurred till only
very recently to jolt naturalists other than ornithologists out of their complacency with regard to the destruction of habitats or to prick their consciences
over their addiction to collecting. By comparison with ornithology, certainly,
the picture in this 'other part of the wood' is not exactly a heroic one. But it is
much more complicated and interesting, considerably more progressive from a
startlingly early period, than we have been led to believe hitherto.
At the same time, in redressing the balance, in recapturing the properly wider
picture, it is important to bear in mind that these other fields are only the
"Text of the Fifth Sowter Memonal Lecture deli,ercd to the Natural H"tory Section of the Sodet) on l~th No,cml,cr,
1977.
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marginal ones in this matter and that in consequence they largely reflect changes
which had already taken place at the centre. In other words, what botany or
entomology does to-day, ornithology, in all probability, did yesterday - or even
the day before yesterday. It was the bird protectionists who hacked out the
pioneer path through the jungle, and it is inevitable that the would-be protectors
of plants or insects or other forms of wild life should have allowed themselves to
be guided along this same way, too often many years behind - by which time,
of course, it had become well-worn and so obvious that there would have seemed
little point in departing from it. The really hard work had mostly already long
been done by the time the botanists and their fellow laggards eventually came
along.
It is difficult for us today to comprehend in its full awfulness the utter
rapacity with which so many last-century collectors went about their work.
Their predecessors were, of course, just as heedless and voracious, if not worse;
but in the nineteenth century, comparatively suddenly, collectors became very
much more numerous, very much more efficient (thanks to a much-improved
technology) and - an aspect often overlooked - very much broader in their
attention. Only the Victorians developed an appetite for ferns, or for seaanemones, or for the minutely differentiated hawkweeds of remote mountainsides and scarcely accessible cliffs. It was their scientific sophistication on top of
their collectors' zeal that made our great-grandparents so terrifyingly dangerous.
In botany, by the very nature of the study, there could scarcely be that sheer
glorying in destruction, verging on blood-lust, which one comes across in the
writings of some of the nineteenth-century ornithologists. Here, for instance, is
one of them celebrating in the pages of Ibis in 1869 'my first nests of Bonelli's
Eagle':
'Bang, bang, both barrels 12 bore, no. 3 green cartridge, full in the chest.'
Even as late as 1890 a colonel who was himself a magistrate, blithely unconcerned (or maybe simply unaware) that he was breaking the law that existed by
then, landed with a party of fellow officers on Grassholm, off the Pembrokeshire
coast, and amused himself for a large part of that Whitmonday by taking a heavy
stick and battering to death the puffins i!S they emerged one by one from their
burrows. Better fun than shooting them, he commented afterwards. With his
companions he then moved on to a nearby colony of nesting gannets, from all
but two out of two hundred of which they systematically took away the solitary
eggs and calmly tossed them over the cliffs, listening for the crunch as they
landed at the bottom. 1
They saw nothing wrong in any of this: it was what they were accustomed to
regard as sport. The sacred name of sport sanctioned the killing of any living
creature and the sportsman's code was far from specific about the ways in which
this might or might not be decently done.
· While botany and entomology were free from this extra ingredient of sportinduced aggressiveness, their greater emotional neutrality merely meant that it
took people far longer to be moved to outrage in their defence. 'Cruelty to
plants' was hardly viable as a rallying-cry; and although insects impaled on pins
and yet still struggling repelled the tender-hearted 2 , the entomological collector
felt safe in retorting that such creatures were incapable of pain inherently. One
such man even recalled in glee that, when taxed by his lady friends with 'starving
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to death' some large bombycid moths, he had been able to point out that they
totally lack mouthparts and feed only in the larval condition.
Of necessity, therefore, the first twinges of conscience arose in these quarters
not out of pity for the victims, not through any emotional identification of the
collector with what he collected, but out of shock and indignation at the wanton
damage to nature, the waste of not unlimited natural raw material, that the more
reckless were gradually noticed to be perpetrating. Mixed in with this was an
ordinary human revulsion against displays of simple greed - and even a sneaking
irritation at the unsportsman-Iike behaviour implicit in not leaving some
specimens over for those collectors who came after.
Botanists on the whole woke up far earlier than entomologists. Collections of
dried plants could never compare in visual appeal with collections of at any rate
butterflies and moths; plant-hunting had its thrills but lacked the most powerful,
primitive thrill of all, a physical chase; it was also not so obviously essential to
take a specimen of a plant - or at any rate to destroy it irreparably by removing
it bodily, complete with reproductive parts - as it was to capture an insect
simply in order to establish its identity, let alone in order to bear witness to a
new record. For all these reasons in botany the forming of collections never took
so universal a hold. And even among those who did succumb there were many
who found it that much easier to adjust to a more sparing ethic .
The earliest signs of the advent of this among botanists that I have been able
to discover appear towards the end of the 1830s - and, significantly, they come
from the pens of two young men who were active in that self-consciously enlightened body, the Botanical Society of London. Founded in 1836, on what
was surely that same flood-tide of liberal enthusiasm that brought about the
passing earlier in that decade of the Great Reform Bill, this ancestor of today's
Botanical Society of the British Isles set itself apart from all the other metropolitan societies by laying emphasis on mutual help, by adopting a subscription
rate low enough not to act as a deterrent to beginners and, above all, by admitting women as members, on precisely the same terms as men (and even listening
to written communications from them - almost certainly for the first time ever
in history).
The first of these two young progressives to give voice was Daniel Cooper, the
Society's honorary Curator and effective founder. In January 1837, at one of its
very earliest meetings, we find him striking a remarkably modem-sounding note
in bewailing the likely fate of Battersea Fields, 'when railroads extend into this.
the metropolitan Botanist's favourite locality, overturning and obliterating some
of nature's choicest productions'3 Substitute 'motorways' for 'railroads' and update 'nature's choicest productions' to 'our richest plant communities' and those
words might have been delivered in this room only yesterday.
But breast-beating along such lines was not exactly demanding: even the most
ruthless collectors could have had no difficulty in falling in with sentiments such
as these. The real test was whether any of their fellow botanists were prepared to
speak out in criticism of them.
But in this, too, Daniel Cooper was daringly advanced. In a version of this (or
a subsequent) paper written for publication in one of the more general natural
history joumals4 he castigated in no uncertain terms 'many botanists of the
present day', who 'are not content with collecting one, or even half-a-dotl'n
specimens, more particularly if the plant is of uncommon occurrence.' 'I have
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known instances,' he goes on, 'where whole species have been uprooted by the
eagerness and avarice of the collector.' Yet 'if the plants are annuals it is doing
injustice to the rising generation of botanists; if they are biennials or perennials,
surely collecting the portion above the earth in most instances is sufficient .. .' He
concludes by expressing the hope that 'not many' of the most avaricious type of
collector now exist, whose activities could only serve to damp the ardour of
those setting out in the subject 'and also be the means of retarding science.'
It would be possible to dismiss these words as those of a solitary crank were
it not for a hint of something similar, albeit far more muffled, in the pages of a
small local Flora which his fellow meinber, Matthew Henry Cowell, of Faversham, brought out in the very next year. In this a Dr Hunter is credited with
having found the Lizard Orchis in one particular spot. However, the author
remarks, 'it was afterwards eradicated by a London botanist to whom he communicated the locality.' 5 Apart from ordinary indignation at this instance of
reckless greed, is there not perhaps an aesthetic regret revealed here as well, at
being deprived of a plant so striking and of such almost exotic beauty - and not
mrely of a much-prized rarity for the herbarium?
In the 'Forties such voices began to become more numerous. In the middle
years of that decade, perhaps as part of the further uprush of liberalism which
culminated in Chartism and that year of revolutions, 1848, a sudden flurry of
protests mingled with self-questioning makes its appearance in the contemporary
botanical literature.
In 1844 a man called Haslam wrote from a Westmorland address to the
Phytologist, to plead for moderation in the collecting of plants, especially
rarities. 'I frequently caution brother botanists on this head,''he added, but
'seldom get more than a smile in retum.' 6 He must surely have been heartened,
therefore, if he had chanced to notice a remark in that very same journal only
the year before by the foremost Worcester botanist (and a particularly influential figure), Edwin Lees. In reporting his discovery of a new colony of the
spreading alien, Thanet Cress, Lees had written: 'I am almost afraid to indicate
the exact locality, lest a file of men from the Worcestershire Natural History
Society should reduce the whole colony to mummies.' 7 One of those he had in
mind must surely have been his friend and neighbour, Thomas Westcombe, who
only a few years later was to report back shamelessly while on a visit to Clova
that the Holly Fem 'is very abundant and fine, and I only regret that I cannot
carry off more spoil.' 8
At the very time Edwin Lees was flourishing his joltingly novel attitude, yet
another of the Botanical Society's members was celebrating the recent discovery
of a new Essex rarity, Bupleurum falcatum, by contributing no fewer than three
hundred specimens of it to that year's annual Exchange. I cannot find that anyone raised a murmur of protest, at any rate in print. Significantly, perhaps, the
sinner in question was a leading entomologist: none other in fact than Edward
Doubleday, the co-discoverer of the effectiveness as a moth bait of strongsmelling sugar while working in his father's grocer's shop in Epping and now on
the staff of the British Museum in charge of the Lepidoptera. Maybe it was
because he was a botanist only secondarily that he was able to behave like this,
carrying over into this sister field a standard of thoughtlessness which, alas, was
still long to prevail among collectors of insects. Yet at the same time his behaviour is the more striking in view · of the fact, well-known to his fellow-
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naturalists, that he was a Quaker of some devoutness. For the Quakers, to their
eternal credit, were in the van of the column of contemporary protesters - and
indeed they had been protesting already for many years. 9 Maybe the explanation is that Doubleday, and other Quakers along with him, did not think of
plants as belonging to the animate world for which they felt their very special
reverence. If so, this was a major disadvantage under which botany, uniquely,
had to labour in the struggle towards a generally less heedless outlook,
Doubleday's utterly philistine stance is all the more noteworthy in view of
the fact that only three years later a parallel ethical debate broke out among
Britain's entomologists. Admittedly, this was about the degree of pain which
insects feel, not about the dangers of over-collecting; but the pages of the Zoologist from 1845 till 184 7 certainly gave out a lot of heat and the debate was
fuelled by a wide selection of contributors. I like to think that after it
Doubleday's conscience was smitten in its botanical facies no less than in its
entomological.
From that time onwards, at any rate, an encouragingly defensive note begins
to appear in the writings, private as well as public, of the subject's leading
figures. Here is George Johnston - founder of the Berwickshire Naturalists'
Club, foremost investigator in various fields of marine natural history - guiltily
describing his collection of some choice botanical rarities, in a letter to his friend
James Hardy in 184 2 :
'They were so beautiful, and looked so wistfully at me, as much as to say, 'oh
take me and place me in your herbarium'.' 10
It was in these years, too, that Charles St. John, that most notorious of
ornithological gunners, at least had the decency to shed some tears in print as he
described his shooting of the last of the Ospreys in north-west Scotland - even if
those tears were blatantly crocodile ones.
Yet it was a long time before the voice of clemency became strong enough to
outshout the voice of destruction. For a lengthy period, indeed, the two voices
evidently carried on their shouting match even within the same individual. I say
'evidently' because it is impossible to tell how typical was this delightful selfbetrayal by Nona Bellairs, in a book 11 written at the height of the fern craze, in
1865:
'It seems cruelty so entirely to destroy the habitat of any Fern (she laments):
yet, if the present rage continues, I see no hope of any known species being
allowed to remain in its old haunts. The poor Ferns, like the wolves in olden
time, have a price set upon their heads, and they in like manner will soon
altogether disappear. We must have 'Fern laws', and preserve them like game.'
And then, only a few pages later, what do we read but this:
'I did what I advise other Fem-lovers to do: I packed up a large hamper full,
and sent it off by rail, home.'
In fact it was the fern craze, with its all-too-obvious excesses, that seems to
have been for the botanists the turning-point. Just as in the 'Eighties the grossness of the fashions in millinery was to provoke the bird protectionists into an
ultimate, decisive push, so in the 'Fifties and 'Sixties the rampant commercialisation of fern collecting, bringing in its wake the stripping of whole districts,
finally woke the botanical world out of its complacency. Whole cartloads of
Royal Ferns waiting at the Cornish stations on their way up to the London
markets, the touting of roots of Holly Fern on Snowdon's very summit, the
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solemn announcement that 'the ferns in Arran have been largely gathered' 12 - it
was happenings like these that administered the necessary shock. At last, there
..yas an identifiable enemy at the gates; at last, the country's botanists could
come together in the process of decrying the behaviour of the untutored rabble.
After that it was feasible for the safeguarding of plants even to become
fashionable.
In 1857, in an editorial in one of the many periodicals he founded, The
Substitute, that outstanding spokesman of mid-Victorian natural history,
Edward Newman, had this warning to give:
' ... Now that collectors are on the increase there is danger that some of the
more conspicuous and accessible species will be exterminated in Britain. This
is not a sentimental or fanciful fear .... We should all be impressed with the
conviction that no one has the right wantonly to deprive of life and enjoyment the exquisite and harmless examples of Creative Power.'
These words were addressed to entomologists, but equally well the audience for
them might have been botanists. And indeed, only seven years later, the editor
of one of the botanical journals, Alexander Irvine of the Botanists' Chronicle (a
production, what is more, aimed at that larger public reached through the railway bookstalls) took up the refrain. In a piece entitled, challengingly, 'On the
impending eradication of rare British plants', he wrote:
'Every genuine lover of botany already laments the growing tendency to the
extinction of our botanical rarities, through the selfish greed, not of real
botanists (who greatly regret the loss of even a single species, and are generally careful to leave enough for their successors), but of the race of mere
collectors, who have no true interest, either in plants or in science.'
This was the context for announcing that a collective protest, in the name of
several of the country's most eminent botanists, had recently been sent to the
Royal Horticultural Society, deploring its offer of between two hundred and
three hundred prizes for the formation of the best local collections of wild
flowers. Once again, it was possible for the botanical community to unite - in
condemning the malpractice of an ignorant intruder. The RHS, moreover, represented intrusion of a particularly sensitive type, to which the students of the
wild flora were bound to react with a tormenting ambivalence .. The horticulturists were fellow flower-lovers, in many ways botany's obvious allies; yet they
counted among their number many of the worst despoilers of the wilds: the
nurserymen who saw no harm in helping themselves to these cost-free stocks, the
ordinary garden owners who could not resist a foray with their trowels, and - in
later years - the specialists in alpines, who found the British mountain flora so
temptingly and conveniently close. In the sacred name of gardening, just as in
the sacred name of sport, far, far more damage has been done than was ever
achieved at the hands of the true natural history collector.
This is an appropriate point at which to consider the record in this respect of
the much-maligned botanical exchange clubs. Were they in fact the institutionalised irresponsibility they have so often been depicted? How much harm in
reality did they do?
In a very general sense they could be said to have been at fault by their very
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existence - or rather, by continuing to exist once the general mood had swung
against collecting. Insofar as they represented, and were seen as representing, the
field botanical elite, it could be held with some justification that they continued
to allow collecting to seem respectable and thereby impeded the efforts of those
who wished to see an end to the reign of the private herbarium.
But that was not really the ground on which their critics saw fit to attack
them. It was the thousands upon thousands of specimens which were gathered
and distributed among their members year after year that perpetually irked
people. It was not difficult to make out that this huge annual toll must, cumulatively, have had a far from inconsiderable impact on the country's vegetation
over so many years. 13
However, if we look into the matter more closely, it is soon apparent that
things were not quite so simple. In the first place the distributing of rarities, for
no other reason than that they were rarities, went out early on. Only the original
BEC, out of all the exchange clubs, was old enough to have known a period
when this practice was tolerated before its members learned to know better.
At the same time, it may reasonably be objected, the critical plants on which
they very largely came to concentrate were often themselves in very limited
quantity and liable to be harmed irreparably if collectors failed to show discrimination. Here, I think, the exchange club members were all too often culpably heedless in their overriding concern to advance knowledge by working out
the more difficult groups. It was bad luck that one of the two most perennially
popular of these (because most defiantly complex), the Hawkweeds, should have
had key characters which necessitated collecting specimens from the root - and
further that this root, unlike that in (say) the Dandelions, was so readily detachable in the momentary excitement of a find. Many of the Hawkweeds, moreover,
occur only in miniscule populations and it is terrifyingly easy to deplete them of
just sufficient individuals to rob these populations of the chance of indefinite
survival. Admittedly, as non-sexual entities Hawkweeds are better placed than
most in the matter of replenishing their numbers; but in those days that was not
known and, in any case, freak exceptions hardly excuse the infringement of
general principles. Besides, there were many sexually normal species that were
treated with no less lack of care, many one-off variants that were plucked up on
being spotted and so left with no chance of proving their worth genetically.
In alleviation, however, let it be stressed that a very considerable slice of the
critical specimens that were distributed through the clubs belonged to genera
which by their very nature were hardly capable of being injured at all. Brambles,
roses, willows, elms ... - how could any collector over-collect plants such as
these? As a bramble enthusiast myself, I like to think that I even do positive
good by my snipping.
Many of the individual club members, too, observed a tacit code and were
scrupulous about how much they collected - or at any rate they claimed to be
in the letters they wrote to one another. I have recently had cause to peruse
many of these, in going through the G. C. Druce papers at Oxford, and what
particularly struck me was the great diversity of attitudes. Here is E. S. Marshall,
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the uncrowned king of the exchange era, seeking a favour from Druce in 1888: 'I
want to get a flower or two of Orchis simia and militaris for my herbarium ... I
believe you know of another station somewhere near. Should you object to
telling it to me, in confidence? I will promise not to take roots, or in any way
injure the station.' 14 And provided Marshall kept to his word, I cannot see that
his line can be considered at all blameworthy - except by those who hold the
extreme view that taking even one flower from a rarity must involve injuring its
reproductive capacity and to that extent endangering it.
At the same time the BEC contained at least some members who even as late
as the First World War were quite provocatively reckless. Druce, who should
have known better, admitted to the Club's Report for 1914 a request by F. J.
Hanbury - ironically, a leading Quaker - for the seeds or roots of rare British
species, for which he announced he was 'willing to defray all expenses.' Several
members were moved to write in to the Secretary in fury; and as if to hide his
error behind a smokescreen, Druce slipped this oblique homily into his next
year's editorial:
'It is a matter of satisfaction to know that all our members are impressed with
the importance of avoiding reckless or careless gathering of plants which endangers any local species, and that they are anxious to do all that is possible to
protect them from injury .' 15
Doubtless this was written in some measure in self-defence as well. For it was
no secret that Druce was himself the owner of the largest private herbarium in
the country and was a collector of such avidity and such long standing as to be
surely incapable of changing his ways. In this one respect he came into painful
collision with the majority of the BEC members who were otherwise intent on
admiring him to the point almost of deification. Some who wrote to him could
not resist giving vent to their deeply-held opposing beliefs, even though they
must surely have known that it could only cause him personal hurt. 'I am really
glad to hear that there are so few Exchange members,' H. W. Daltry wrote from
North Staffordshire in 1915. 16 James Groves advised dropping the word
'Exchange' from the Cub's tital altogether: it only made potential recruits.dismiss it as an 'Extermination Agency', he claimed. 17 Outbursts like these Druce
could just about take from old friends or undoubted sympathisers; but when an
unknown wrote to -condemn the Oub on this score and signified his wish to
resign because of it, the dam broke and Druce descended to invective. Dr. Cyril
West, happily still with us, has never forgotten the lightning bolts that were
hurled at him for daring to raise this matter at that period.
Druce's reaction to this groundwell of criticism was to underline the very
much grosser behaviour of certain of his predecessors. J. T. Boswell Syme, he
lost no opportunity of pointing out, 18 behaved quite mercilessly towards the
rare Thames orchids on his first descent on the English chalk from Scotland back
in the 'Fifties. In an obituary notice of Allan 0ctavian Hume, the ex-Indian Civil
Servant who endowed his private collection as the South London Botanical Institute, Hume's boast was recalled of having once made up 10,000 gatherings of
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the plants of Teesdale, roots and all. 'Certainly the Gentians and Arenaria suffered terribly,• Druce could not forbear to add.19
The pot calling the kettle black, the unkind may murmur - but Druce was of
course basically right: collectors like Hume were throw-backs to a world that by
then had thankfully ceased to exist. Hume's behaviour had been freakish, because he had been out of this country for the major portion of his life. The
behaviour he brought back with him from the East was the behaviour of the
jungle: a type of bravura collecting that could only have been developed in an
environment of overwhelming plenty. But, alas, it was collecting like his that was
most conspicuous; and, inevitably, it gave collecting of every kind an enduringly
bad reputation.
But just as in ornithology it was the civil war between the collectors and the
non-collectors that caused much the most noise and gave off much the most
heat, so in botany too there was another, perhaps more important battle being
waged of which far less was heard in these years. I refer, of course, to the battle
for conservation in the true sense: to the drive to set aside select habitats and
ensure their survival in perpetuity.
The first skirmishes in that battle took place in the 1860s, when the
Commons, Open Spaces and Footpaths Preservation Society welded together a
powerful and vociferous political lobby and succeeded in saving Epping Forest,
Hampstead Heath and several other major London commons from the fell hand
of would-be developers. But as in the conservation world to-day, natural history
was merely one of many interests allied together in that wide and diverse coalition: the special concerns of naturalists were very much subordinate to the overriding concern of preserving these areas simply as pieces of countryside. The idea
of reserves specifically for wild life was something that the natural history
had to generate for itself - and, in retrospect, it was remarkably slow to do so.
The eventual trigger seems to have been the opening of the Yellowstone
National Park in America early in the 'Seventies, an innovation sufficiently large
and majestic to capture attention internationally. In February 1873, presumably
with this particularly in mind, J. D. Hooker's son-in-law, the future Director of
Kew, W. T. Thiselton-Dyer, suggested in The Academy, one of the general intellectual periodicals of the day, that it would be 'well worth the attention of an
intelligent government to preserve spots of primitive land-surface of which the
vegetation was especially interesting.' As far as I know, that is the first advocacy
of nature reserves ever made in print in this country, certainly in a non-specialist
periodical; and it is perhaps no accident that it was a botanist, writing in strictly
botanical terms, who was responsible for it. For the notion of preserving wild
,life via the preserving of particular habitats is a notion that perhaps comes most
readily to botanists. On the other hand it is not plants - unless they be trees,
and preferably unique and spectacular trees like the Giant Redwoods - that
capture the public imagination sufficiently to bring about action in a climate of
general apathy. It was therefore birds, once again, which had to be looked to as
the provokers of the first clear move in this direction in Britain: the purchase in
1888 by the Breydon Society of the Norfolk Broad that bears that name.
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For once, however, botanists and entomologists were not hopelessly far
behind in the rear. For it was almost immediately after that, around 1890, that
several of them, perturbed by a rumour that the richest part of Wicken Fen was
scheduled for draining, began buying up small parcels of it with a view to safeguarding as much as possible of its fauna and flora. Eventually one of them,
G. H. Verrall, the expert on flies who was also official Starter at Newmarket, succeeded in accumulating no fewer than 239 acres by this means. By that time the
National Trust had been brought into being (in 1895) and in that body, in due
course, all these various acquisitions were conveniently vested.
But convenient though it was as a communal repository, the National Trust
fell far short of the expectations of contemporary naturalists. Its very limited
funds required it to pursue a largely passive policy, as little more than custodian
of just those fragments of the countryside which individual landowners saw fit
to bequeath or transfer to it. With a view to galvanizing it, and making it more
actively acquisitive, the Society for the Promotion of Nature Reserves was formed in 1912. With a heavy infusion of Rothschild money this made a promising
start; but then came the First World War and then the prolonged ill-health and
finally the early death, in 1923, of Charles Rothschild, its effective owner.
Although he bequeathed the Society five thousand pounds, this was not much
compared with the sums he would surely have pumped into this cause had he
lived. Rather than fritter the legacy away on a multiplicity of minor purchases,
the Society opted to sit on its nest-egg until a suitable use presented itself. The
upshot, predictably, was that it turned broody, relapsed into a lethargy from
which it scarcely stirred till well after the latest War, and contented itself with
serving as a memorial to a man whose vision of a national system of nature
reserves had been all too far in advance of its time.
For the protectionists had meanwhile developed a third, and quite separate,
line of attack, which for a whole generation or more took up most of the available energy. Much struck by the success of ornithologists in securing the passing
of the Wild Birds Protection Act in 1880 (so largely empty in reality though that
achievement proved), those who wished to see plants given similar respite became o}Jsessed with the aim of achieving this end by statutory means. The Selbome
Society, formed in 1885 by Mr. and Mrs. G. A. Musgrave (and stiffened by a
merger soon after with Lady Mount-Temple's Plumage League), was 'probably
the main institutional driving-force in this, though the principal concern of its
members continued, inevitably, to be birds. Its bird sanctuary at Perivale is said
to have been the first official refuge for any form of wild life in Britain; and no
doubt its influence lay behind some of the subsequent sanctuaries established for
plants 20 - such as that almost absurdly tiny piece of ground which was fenced
off to preserve the colony of Ranunculus ophioglossifolius in Gloucestershire.
Certainly, over a long period of years the Selborne Society was responsible for a
good deal of publicity material, in the form of posters, advertisements in hotel
brochures and the like, which pleaded for moderation in the gathering of wild
flowers and ferns.
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It was while serving as President of the Selborne Society, at the turn of the
century, that Lord Ave bury took the lead in canvassing opinion about the desirability and practicability of a Native Plants Preservation Bill. 21 The model for
this was inevitably the Wild Birds Act of some twenty years before (although, as
Professor G. S. Boulger pointed out, that afforded 'a precedent which is almost
tantamount to a warning how not to do it' 21 ) and there was the same intense
debate over which species ought to be included on the schedule for protection.
In a letter to Druce in October 1901 W. A. Shoolbred, of Chepstow, intimated
that the general view was that all the ferns should be scheduled with the single
exception of bracken. 22 However, if it was unrealistic to expect the police to
distinguish between scheduled and non-scheduled species in enforcing the Wild
Birds Act, how much Jess realistic it seemed to some to expect the Law to discriminate between plants. Ironically, it was one of those who spoke out against
this approach, Professor Boulger, who took on the task, at the invitation of the
Selborne Society, of preparing a draft Bill to this end. And maybe it was because
his heart was not really in it that little more was subsequently heard of this
initiative, even though it was formally 'on the cards' for years. The outbreak of
the First World War was later blamed 23 for the aborting of the move, but more
probably fatal to it was the death at that same time of Lord Avebury, on whom
all its Parliamentary hopes had been pinned.
In its place, less ambitiously, the campaigners concentrated on local legislation and sought to persuade more county councils to bring in special plant
protection bye-laws. By the end of 1910 six counties had done so 23 ; and
gradually others began to follow. Yet it is far from clear that such measures,
impressive though they looked on paper, made all that much difference to public
behaviour in practice.
Certainly, they scarcely acted as a deterrent to the teeming hordes of picnickers and coach-borne trippers who later descended on the countryside, with a
jarring suddenness, when the new age of popular motoring came in, shortly after
the close of the First World War. The despoiling that ensued was so obscene and
extensive that a huge outcry quickly went up, extending far beyond the ranks of
those who had been agitating hitherto. A sudden salvo of new protection bodies
appeared on the scene as a direct result: the British Correlating Committee for
the Protection of Nature, the Council for the Preservation of Rural England
(with companion bodies for Scotland and Wales), Norfolk Naturalists' Trust and, in the field we are more particularly considering, the Wild Plant Conservation Board, the Society for the Protection of Wild Flowers and Plants and,
perhaps best known, Flora's League, with its Ovaltini-Jike shilling badges, founded
and run more or Jess single-handed by an eminent retired physician, Sir Maurice
Abbot-Anderson 24 • It was in these years, too, that that deliciously absurd
individual. Henry Salt. penned that alarmist tract. Our Vanishin,: Wi/d/1owers 25 •
He is generally believed to have done much good, even if, like all born propagandists, he exaggerated shamelessly.
But it is futile to try to apportion credit between the various campaigners by
this period. Not only·had they become so numerous: the groundswell which gave
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them heart had already grown to such proportions that it becomes difficult to
decide who were actually the pushers and who in reality were themselves little
more than pushed. Once a movement has taken hold - and even as early as
Edwardian times this one surely had - it proceeds by its own remorseless
momentum. We can amuse ourselves by picking out the solo trumpets, as long as
we do not allow this to stop us hearing the broader symphonic mass. It is the
mass that counts.
The rest of the story you must surely all be familiar with, if only in general
terms. Those of you who feel inclined to grapple with it in detail cannot do
better than read John Sheail's excellent recent book, Nature in Trust - and leave
him to guide you through the tangled thicket of White Papers and committees.
After the heady excitements of the more primitive stages of the struggle, following the baying hounds of Protection across exhilaratingly open emotional
country - after that it is a terrible anti-climax to be brought up short against
that far more impenetrable world of green baize-tables, rustling papers and
muffled coughs. Yet that, alas, is where all good causes spend their final days if
their goal happens to be the ultimate binding-power of legislation.
Let us instead stand back a little and take an unaccustomed look at the
scene as it confronts us to-day. I don't know about you, but for my own part I
am not entirely enamoured with some of the developments which the overwhelming triumph of Protection-cum-Conservation has, albeit unintentionally,
resulted in bringing about.
I do not of course question for one moment the great benefit to natural
history of having arrived at an ethic which naturalists now subscribe to more or
less universally. The ending of that civil war which sapped the subject's energies
over too protracted a period of years is an absolute good. About that there can
be no doubt and no arguing. An era of internal peace has -set in, permitting the
recovery of a long-lost unity.
_
Yet although unity has been achieved in one sense, in another sense Conservation has also proved unexpectedly divisive. And here I must make a clear distinction between Conservation as a system of ideas, or as a way of behaving towards
nature, and Conservation as an organised structure, as the network of bodies
which sustain it, financially, administratively and scientifically. The two, of
course, are quite different; and to criticise the one is not to criticise the other.
It is the organizational impact of the Conservation movement that I want to
examine; and it is two aspects of this impact in particular that I find disturbing.
The first is the role of the county naturalists' trusts. In the breakneck rush to
establish a national chain of local conservation initiative, it was conveniently
overlooked that in many areas the function of the new bodies that were conjured into being overlapped potentially with that of a natural history society or
field club in existence there already. In the rush of the moment it was easy to
brush aside such misgivings on this score as anyone saw fit to voice, and maintain
that the two had quite distinct functions which it was confidently expected
would be mutually reinforcing. Well ... in some areas it may have turned out like
that, but in other areas it has not. I know nothing about the situation in
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Leicestershire, but in one county I do know about the naturalists' trust has invaded the domain of its counterpart body in a thoroughgoing fashion. It organises a rival programme of meetings; it runs a rival journal; it has its own rival
set of experts. And I do mean rival - in the straightforward sense that the two
inevitably compete against one another for members and their accompanying
subscriptions, as well as for the time of busy individuals, in what is necessarily
the same all-too-restricted market. The result for the individual naturalist is
either a double lot of subscriptions, which nowadays comes fearsomely expensive, or membership of one body and not the other, with a narrowing of
horizons in consequence. And I say 'narrowing of horizons' in no vague and
pious sense: because of a historical accident the trust has taken over certain
branches of natural history more or less wholly and exclusively, while the field
club as a result has become dominated by archaeology and local history. You
may not agree with me, but I think it is bad for natural history - and certainly
bad for a county culturally - to be deprived of the opportunity of rubbing
shoulders with these kindred disciplines. And it is surely far worse that the
subject should be split between two organisations, so that its own very unity is
prevented.
Once matters have been allowed to develop this far, it is not easy to see how
they can be corrected. I have been too long in the local society world to fall for the
easy answer that there must be a merger. Mergers between learned societies are
almost unheard-of - and have been so throughout recorded history. It is a sad
fact and difficult to explain; but, alas, it is so. And in any case I cannot see a
merger being successful in this instance: the funds of a combined body would be
fought for by the archaeologists, who would want them for the even more urgent task of rescue excavation. And would the conservationists ever rest content
with a diversion of a greater share of natural history energy and activity down
more strictly scientific, non-conservation avenues?
That brings me to the second current development which I find disturbing.
The superimposition on to the established organizations of natural history of a
new, largely separate set of organizations devoted to conservation has resulted in
the coming into being of two quite distinct ladders of opportunity for those who
would rise to the platforms of authority within the natural history world.
Always before, it was tacitly accepted, a naturalist needed to make his mark
scientifically, acquire a sound field reputation, before he could expect to qualify
for the subject's higher counsels. With the advent of purely conservation bodies,
however, alternative, non-scientific types of expertise - the expertise of lawyers,
of accountants, of land agents - have come to be valued, and quite rightly too.
Yet when such people expect their contributions of this purely professional
'expertise to have earned them a place at the high table in bodies which, after all,
are primarily dedicated to scientific objectives, resentments inevitably arise. And
the tensions become greater where the conservation world broadens out into the
larger world of organised natural history, in which the old rule of promotion-byfield-reputation still commands acceptance overwhelmingly.
Again, I do not know what the answer is. But I foresee trouble, as the conser-
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vation organizations swell and mature and as interchange of personnel between
them and the wider world of natural history begins to be regarded as a normal
occurrence. Will the other natural history bodies be prepared to incorporate this
alien social tissue, or will they reject it as fundamentally incompatible? And
within the conservation bodies themselves which ladder of prestige will turn out
to be the one that prevails: the purely scientific, the purely professional, or a
subtle compromise between the two, perhaps arrived at only after long and
arduous experimenting? Only the future will show.
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WULFENITE IN LEICESTERSHIRE
by
ROBERT J. KING, PH.D.
Department of Geology, University of Leicester

I. INTRODUCTION

..

Wulfenite (PbMo0 4 ) has been found at three localities in Leicestershire: one
in the Tickow Lane Mine, near Shepshed (Natn. Grid Ref. SK46261860), an
old lead mine driven in sandstones of the Building Stones Formation, of the
Lower Upper Trias; the second in solution 'pipes' cutting dolomitized massive
bedded limestones of the Lower Carboniferous, here unconformably overlain by
sandstones and marls of the Waterstones Formation of the Trias, at Cloud Hill
Quarry, Breedon-on-the-Hill (Natn. Grid Ref. SK4 l 3215); the third in veinlets of
a galena-sphalerite-chalcopyrite-baryte-calcite association in the old Staunton
Harold Lead Mine, near Ashby-de-la-Zouch (Natn. Grid Ref. SK 376217).
The geological situations are dissimilar, but those concerned with the genesis
of wulfenite have factors in common. In the first two occurrences a common
factor is the presence of abundant multi-metallic wad associated with the ore
bodies. It may have been present in the third, but there is no access to in situ ore
bodies, nor has any survived in the small spoil heaps in the mining area. The
geology of each occurrence is examined in detail below and is used as a framework upon which to discuss the genetical aspects in the final section.
II. TICKOW LANE MINE
The ore body formerly mined in the Tickow Lane Mine took the form of a
flat-lying sheet of galena, crystallized on its upper surface, flat on its base where
it rested on a thin bed of red clay within the sandstone succession of the Building Stones Formation. The latter consists of ill-sorted fluvial sands with strings
of clasts of Chamian lithologies, usually highly siliceous dust tuffs. Current bedding directions suggest a source origin from the south, i.e. from the Chamian
Massif, 0.3 km. away. It is dominantly dark chocolate-brown in colour but, in
the region of the mine, the ferric iron coating of the sand grains has been
reduced to the ferrous state and become pale green or white and sporadically
cemented by calcite. This area of green and white sandstone occupies a sinuous
tubular body, 18 m. in length and 6.5 m. in width in which the ore body lay
centrally and horizontally. An important characteristic of the tubular body is
the development of strong black mottling of the reduced sandstone by a
chromatograph-like patchwork of uncemented multi-metallic wad (Plate I.)
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Plate 1

The southern extremity of Tickow Lane Mine, Shepshed. The black patches,
concentrated mainly above the hammer (325 mm. in length), consist of soft
uncemented sand rich in jordisite and wad. The lead ore body ran in the cleft at
the base of the roof arch.

The whole mine area is unconformably overlain by a valley fill of pre-Chalky
Boulder Clay Pleistocene gravel (The Old Gravels). These gravels are thought to
represent, most likely, the Hoxnian Interglacial which preceded the Saale Glaciation (Dr. R. J. Rice - personal communication), and therefore be of early Upper
Pleistocene age.
Jn situ remnants of the original ore body are rare in the mine, but much
galena has been found in levelled-out spoil adjacent to the adit entrance which
the London and North Western Railway Company moved during its sealing of
the mine in the new cutting, its modification (between 1881-1883) of the
former works of the Chamwood Forest Canal, abandoned in 1804 (Patterson,
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1951), and the mining operations carried out by the de Lisle family between
1865-7 (King and Ludlam, 1969). It is on the heavily cerussite-coated surfaces
of the galena found in this spoil that wulfenite occurs as a golden haze of minute
prismatic crystals. The maximum length of prism observed has been 0.7 mm. No
tabular forms have been observed but hemimorphism of flat-lying individuals is
common. Forms present include: { 0111 ; r 0011 ; \ 010 I ; and ( 021 I (figure 1.)
The faces of {011J of (c) in figure l usually have adamantine lustre, but when
seen as bevelled modifications of the prism, as in (b ), present a frosted appearance
due to the presence of an overgrowth of PbMo04 • Prisms, as in (a) and (b) in
figure I are subject to oscillation of the prismatic faces, presenting a horizontally striated appearance at right-angles to the prism length. The colour varies
little, being beeswax yellow (3B5) 1 •
III. CLOUD HILL QUARRY

This quarry near Breedon-on-the-Hill is in work in dolomitized massive bedded Lower Carboniferous limestones ranging in age from C2 S1 to D 1 • This mass
of limestone, together with several others in the same area, is thought to be a
diapir resulting from the movement of evaporites in the underlying Middle
Tournaisian. (Spink, 1965 and Llewellyn, Backhouse and Hoskin, 1969).
The Massive Bedded Dolomite Member of this succession (Monteleone, 1973)
forms the eastern limit of the quarry where it is faulted out and overlain unconformably by a maximum thickness of 5.6 m. of sandstones and marls of the
Waterstones Formation, the topmost member of the Keuper Sandstone Group of
the Trias. Five 'pipe' structures or swallets entering the limestone from immediately below the unconformity were exposed on this eastern face of the
quarry in 1969. They varied in depth from 1.6 m. to 5 m. and from 0.3 m. to
I.I m. in width. Almost cone-like in form, they were filled with de-calcified
limestone in the form of bright yellow dolomite 'sand'.
During the examination of one such 'pipe' structure, amongst the heavy
fraction separated by the use of bromoform from the bright yellow dolomite
'sand' which filled the 'pipe', a great number of minute crystalline masses (max.
cross section: 0.62 mm.), melon-yellow in colour (5A6) were detected. These
1

•

The bracketed letter and figure combinations which follow the names of
colours in the description of the several occurrences of wulfenite are positions
on individual plates in the Methuen Handbook of Colour (Kornerup and
Wanscher, 1963).
In habit, size of crystal and colour this occurrence most strikingly resembles
that described by Deans ( 1961 ), from the Permian of Bui well, near Nottingham,
especially in the case of numbers 5, 6 and 9 of his figure 2. It also bears a close
resemblance to that described by Russell (I 946) from the Struy Lead Mine in
Inverness-shire, and from Henbury near Bristol described recently by Alabaster
(1978).
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Figure 1
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Sketches of wulfenite crystals characteristic of the occurrence in Tickow Lane
Mine, Shepshed.
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masses were proved chemically to be wulfenite. Though a few showed crystal
faces, they gave the appearance of being, either deeply etched or anhedral in
habit. No forms could be identified with any authority. The masses possessed a
vitreous lustre and were translucent. The mineral associates included sphaeroids
of dull pale yellow baryte showing radiate interiors and poorly crystallized
exteriors; galena in sphaeroids or aggregates of sphaeroids forming nodular
masses weighing up to 29.2 kg.; much highly oxidized chalcopyrite, often
coating the galena nodules, and concentrations of wad, occupying current bedding planes in the overlying Triassic sandstones, ball-like masses in the dolomite
'sand', and cave fills in the adjacent cavernous dolomite.
IV. STAUNTON HAROLD MINE

The third occurrence of wulfenite is from the spoil heaps of the former Earl
Ferrers' Mine at Staunton Harold near Ashby-de-la-Zouch. Galena was formerly
worked here up to the middle of the 19th Century, high in the locally dolomitized D2 beds of the Ticknall Formation, Lower Carboniferous (Monteleone,
1973), and from · thin strings in the overlying Millstone Grit facies of the
Namurian.
No in situ exposures of the ore bodies are available for study at present, but
there is an abundance of material preserved in museum collections dating back
to the middle of the 18th Century. Mineralogical recovery from the small spoil
heaps adjacent to the air shafts of the mine is poor. An important constituent of
the ore bodies was metastable pyrite and marcasite, the decay of which has produced acid conditions in the spoil and destroyed much evidence. The rare large
blocks of dolomite in the spoil do, because of their size, occasionally produce
several groupings of one or more of the mineral associations, protected from the
normal acid conditions present in the spoil.
In the centre of one such block, veins of pink baryte had developed small
vughs lined with small tabular crystals, in one of which a single prismatic crystal
of wulfenite, 1.3 mm. in length was observed implanted on the baryte. Forms
observed included: iOOlJ ; {0111 ; and possibly i 150 1, though the situation of
the crystal made form recognition difficult.
V. GENESIS OF WULFENITE
Russell in 1946, Deans in 1961 and Alabaster in 1978 have all suggested that
the genesis of wulfenite is young in the paragenesis of the three deposits they
described. Of the three local occurrences described above, the genesis of
wulfenite in the Tickow Lane Mine is certainly a young event and wulfenite is
probably forming today. Remnants of the lead ore body in this old mine are rare
and wulfenite has not been observed on them. It is abundant, however, on galena
found in the spoil, here composed of cerussite-encrusted galena, railway company debris and Charnian sediments in a matrix of multi-coloured sand. This
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fact, together with its freshness of character, high lustre, and the obvious recent
overgrowth of PbMo04 on certain faces, suggests youth in the paragenesis.
The source of the Mo is without doubt the multi-metallic wad.
Mn0
Fe 2 03
Mo03

s

H2 0

62.02
22.14
1.78
2.67
11.51
100.12

Figure 2

Analysis of black sand from :;. pocket on the eastern wall, 2.2m. north of
southern extremity of mine.

Figure 2 gives a selected analysis of the wad, but the percentage of Mo present
may be as high as 2.5%. Jordisite, the colloidal sulphide (MoS 2 ) is present as a
distinct species in the wad, accompanied by soft earthy pyrolusite and hydrous
iron oxides. This Mo-rich black sand, after short periods of damp storage,
develops a bluish-black encrustation of ilsemannite. The mobility of Mo is thus
apparent and Mo in solution would be freely available to percolating ground
water and for reaction with decaying galena present in the mine spoil.
The nearest genetical analogy to the occurrence of wulfenite at Tickow Lane
Mine may be that described by Alabaster at Henbury, near Bristol (1978), but
the nearest geological analogy is probably that of the occurrence of jordisite in
the Hlatimbe Valley in lmpendhle County, Natal (Du Toit, 1910).
In this occurrence, the jordisite occurs as a cementing agent of the coarsegrained and conglomeratic Indwe Sandstone of the Molteno division of the
Karroo System, which is Upper Trias in age. The cementation takes the form of
irregularly-shaped ore bodies in the sandstones without any visible contact with
vein systems, faulting or solution channels. The jordisite is associated with abundant pyrite and carbonaceous matter.
The source of the wad and the galena in the tubular area of reduced sandstone of Tickow Lane Mine is currently under investigation. Both wad and
galena are obviously epigenetic and may be cogenetic. The presence of an ore
body in the Tickow Lane area of Shepshed may be fortuitous due to a unique
range of geological and/or chemical requirements, but two hypotheses are under
examination, set out in broad terms below. One invokes a mechanism for the remobilization of the contents of hypogene veins in the Charnian Massif to the
south of the mine area, and their re-deposition, possibly in late Triassic time, in
the situation now found. To support this and in addition to the known ore
body, there are occurrences of galena nearby, present as the cement of breccias
and sandstones. There is also geochemical evidence of anomalously high metallic
values in the soil profiles 68 m. to the east of the mine area.
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The second hypothesis invokes a mechanism for the mobilization of trace elements from exposures of Coal Measures shales to the west, northwest and north
of the mine area, which are known to carry high values of Pb and Mo. The
Pleistocene Old Gravels, which unconformably overlie the ore body at Tickow
Lane, are largely derived from the Coal Measures and are full of their characteritic lithologies. It is suggested, therefore, that Pleistocene water may have been
the mobilizing medium.
The genesis of wulfenite at Cloud Hill is also readily understood. The 'pipe'
structures in the dolomitized limestones below the unconformably overlying
sandstones and marls of the Waterstones Formation were probably formed in
Permo-Trias time, for Triassic sediments lie in their upper parts and there is
evidence, in the form of sedimentary structures, for contemporary solution
activity into them at that time. The habits adopted by the mineralogical content
of these 'pipes' suggest growth from downward percolating solutions. There is,
for example, stoss-side development of baryte on the upper surfaces of dolomite
and the growth of galena sphaeroids high in the 'pipes' show aggregation at
depth. Thus the wad occurring in the overlying Triassic sandstones, itself
possibly epigenetic, may also have migrated downwards and its Mo content have
reacted with Pb-bearing solutions along the same solution path to form the small
masses seen in the yellow dolomite 'sand', as described above. No development
of wulfenite has been observed on the galena sphaeroids or nodules, but there is
always a strong association of copper with the galena, which apparently precludes the formation of wulfenite.
The genesis of wulfenite at Staunton Harold cannot be explained. There is insufficient evidence. The only isolated occurrence lies in a small vugh of crystallized baryte in the centre of a large block of dolomite. No limestone is exposed
at Staunton Harold today and consequently no remnants of the ore bodies are
available for study. Neither has any Mo-rich mineral been detected in the closely
examined spoil heaps with the exception of low values of Mo in asphalt, which is
a common gangue mineral at Staunton Harold. The problem must await the
hoped-for future access to the underground workings of this old mine.
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CLIPSHAM QUARRIES: THEIR
HISTORY AND ECOLOGY
by
B.N.K. DAVIS, PH.D.
Institute of Terrestrial Ecology,
Monks Wood Experimental Station,
Abbots Ripton, Huntingdon

I. HISTORY
The Clipsham quarries go back to Roman times, the Jurassic limestone being
first worked where it outcropped on either side of the present road that runs
from Clipsham to Holywell. Iron ore from Greetham was brought to the area
north of the present Pickworth Great Wood for smelting and stone taken back
from an area known as the Black Piece for the construction of Ermine Street.
The freestone was gradually followed in and used during succeeding centuries in
many important buildings including Peterborough and Ely cathedrals (1 lth-14th
centuries), Windsor Castle (1360) and Kings College Chapel (1508). One of the
first complete buildings in Clipsham stone was Oxford's Town Hall built in 1895
(Arkell, 1947; Purcell, 1967; Hudson, 1972; D. Davenport-Handley, personal
communication). Eight separate workings can be distinguished: Old Quarry, Big
Pits (starting in the 11 th or 12th century), Little Pits, Longdales, Su ties and New
Pit on the Leicestershire side of the county boundary and the medieval and new
Holywell quarries on the Lincolnshire side. The following account deals principally with the more recent operations at Old Quarry, Little Pits and Longdales
and the development of vegetation there.
Old Quarry and Longdales (Figure 1)
After 1900, the Clipsham Quarry Company started to work the Old Quarry
more or less continuously. Much of the stone was used for repairs to several
Oxford colleges and churches, including All Souls and Christ Church, because of
its excellent durability and resistance to atmospheric corrosion. By 1926 the
working face was immediately north-west of the area now occupied by the
modem large sheds. Working proceeded to the south-west and 6-7 m of Upper
Estuarine and Boulder Clay overburden was transported across to the south side
by pony-drawn jubilee wagon tilling in earlier workings and forming a large
spoil mound flanking the present roadway. A thin layer of combrash was also
either dumped as waste or used for road making. A ridge of high ground just
west of the present crusher indicates the position of the track used by the jubilee
trucks. The old stables are now used as a saw mill. Compressed air drills were
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Figure 1

Development of Clipsham Old Quarry and adjacent workings between 1903

and 19S8. Crown copyright reserved.
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introduced in the 1930s but otherwise the techniques for winning the stone had
altered little over the centuries. Thirty-six people were working here in 1934
(Mines Department, 193S) but the freestone ran out in 1938 and work ceased in
1941. Quarried stone which had not been sold was stacked on the floor.
Two small outcrops of freestone were traced about this time: Little Pits,
really just an extension immediately south of the western end of the Old Quarry
which was worked for about four years up to 1939, and Longdales, in Pickworth
Parish, which was reopened in 1947. The overburden was heaped at the western
end of the existing spoil mound but the stone petered out and working ceased in
19S3. Quarried stone which was not used was put back into the hole and
remains in situ.
After the other pits on the Clipsham estate were worked out (see below) and
further prospecting had failed to reveal other reserves of building stone, leases
were granted to Froyle Quarries Ltd and Dorset Limestones Ltd in the 1960s to
crush waste stone for aggregates and manufacture of artificial stone (Road Research Laboratory, 1968; Purcell, 1967). In 196S, Soil Fertility Dunns Ltd (a
subsidiary of the Bath and Portland Company) leased rights to exploit the common limestone for agricultural lime; the present crusher, office and storage
buildings date from this time. The new workings started at Little Pits, worked
through the area of Little Pits Wood and are gradually extending westwards.
Big Pits and Suties Quarries
The Big Pits quarry ·lies about ½ mile (900 m) to the south-west of Longdales.
It was reopened in 1923 after a long period of disuse and was exploited intensively after the war for rebuilding the Palace of Westminster. The main contract
was granted to Mowlem who employed about 100 men and there was a resident
government stone inspector. At this rate of working the stocks were exhausted
in a few years and work ceased in 19S2.
Suties quarry, about midway between Big Pits and Old Quarry, was worked in
the 1930s for 'marble' and again in a small way after the wai. The stone did not
weather well for external use and rather than endanger the good name of
Clipsham stone it was abandoned in 1939.
New and Holywell Quarries
These quarries lie astride the county boundary a little way north-east of Old
Quarry. The stone from New Quarry, belonging to the Clipsham Quarrying
Company, was not considered as good as at Old Quarry or Big Pits and was only
exploited after the war when it was evident that the best stone from Big Pits was
running out. Most of the stone lies on the Lincolnshire side and has been worked
by the Medwell family for a long time. It was used in the 1940s for restoration
work at Oxford and is still active. A photograph taken in 1973 shows little
change from one in Arkell's book taken before 1947. The medieval Holywell
quarry used for Windsor Castle, is marked by a small wood about 130 m further
to the north east. Moss-covered boulclers can still be seen on the ground but
overburden from the new quarry has encroached onto the edge of the site.
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II. VEGETATION
~any characteristic limestone plants and some uncommon ones have recolonised the Old Quarry workings. The site has long been a popular haunt of
botanists and in 1973 it was scheduled with Pickworth Great Wood as a Site of
~p~~ial_ Scientific Interest. Three distinct plant communities can be recognised:
1) the pioneer flora on the quarry floor;
2) a denser grass/herb vegetation with encroaching scrub on the overburden spoil
mount and on the north face of the Old Quarry;
3) dense scrub and secondary woodland on the oldest workings at the north east
end.
The first two communities were surveyed in 1974, 1976 and 1978 using a stratified random sampling technique with square metre quadrats. In most instances
only presence and absence were recorded to obtain data on the frequency of
species but Domin cover/abundance values (+ to 10) were recorded for a few
quadrat_s in each habitat. Altogether 26 quadrats were recorded on the floor, 18
on the spoil mound and 23 on the face. The woodland area was examined in
1978 but no quantitative records made.
The quarry floor
Most of the quarry floor is sparsely vegetated with ar_eas of exposed bed rock
at the north-west end showing the earliest stages of weathering. Elsewhere the
rock is covered with a few centimetres of sandy marl which has been colonised
in the past 10-15 years since the removal of stone for crushing. The development
of vegetation has been very slow owing to the harsh physical conditions and lack
of nutrients but nevertheless some 75 species were recorded here. Plant cover
was very patchy and species density ranged from 0-30/m2 (mean and standard
deviation 17 .9 ± 6.7). The denser patches of vegetation were often associated
with rabbit latrines.
Table 1 lists the 30 most frequent species on the floor (those occurring in at
least 20% of quadrats) together with the most frequent species on the· spoil
mound and face. Less common but characteristic calcicole species of this habitat
included Aphanes arvensis, Cerastium semidecandrum, Erodium cicutarium,
Gentianella amarella and Vulpia bromoides. A possible specimen of the very
local grass Nardurus maritimus was lost before it could be confirmed but this
species was considei-ed locally abundant in the quarry in 1971 by Messenger
(1971). The relative paucity of grasses was very noticeable except in a small
lower-lying and less recently disturbed area at the north-east end which had
100% vegetational cover. Here there was more Festuca rubra, Poa angustifolia
and Trisetum flavescens than elsewhere as well as a good colony of Dactylorhiza
fuchsii. Atropa belladonna occurred among heaps of waste stone and marl at the
western end and various calcicole waste ground species such as Lactuca virosa,
Sonchus asper and Verbascum thapsus grew on the sides of the track leading to
the new workings.
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Floor Spoil Face

.

Acinos arvensis
Agrostis stolonifera
Arenaria serpyllifolia
Bellis perennis
Blackstonia perfoliata
Brachypodium pinnatum
Carex flacca
Carlina vulgaris
Catapodium rigidum
Centaurium erythraea
Cerastium holosteoides
Chamaenerion angustifolium
Cirsium acaulon
C. arvense
Clinopodium vulgare
Crataegus monogyna
Crepis capillaris
Dactylis glomerata
Dactylorhiza fuchsii
Echium vulgare
Epilobium montanum
Erigeron acer
Euphrasia officinalis
Festuca rubra
Filago germanica
Fragaria vesca
Fraxinus excelsior
Table 1

so
58
so

6
6

69
4
12
8
4

so
23
so

65
23
62

so

so

46
8
8
65
8
8
35
31
69
31
19
27
69

67
6
17
56
12
12
84

so
6
33
28
6
39
23
23
73
23

13
26
4
61
30
39
35
30
4
52
43
22
17
17
43
39
9
4
17
13
39
39
43
96
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Floor Spoil Face

Hieracium pilosella
Holcus lanatus
Hypericum hirsutum
H. perforatum
Inula conyza
Leontodon taraxacoides
Llnum catharticum
Lotus corniculatus
Medicago lupulina
Origanum vulgare
Pastinaca sativa
Plantago lanceolata
Poa annua
Poa angustifolia
Potentilla reptans
Poterium sanguisorba
Prunella vulgaris
Rosa spp.
Rubus caesius
R. fruticosus
Senecio jacobaea
Taraxacum officinale
Thelycrania sanguinea
Trisetum flavescens
Tussilago farfara
Viola hirta

42
42
23
27
15
58
58
54
62
15
31
39
8
23
8

so

4

31
69
8
12
31
8

33
23
56

61
52

12
6
33
89
45
6
33
28
12
73
28
17

35
39
74
61
26
22
13
30
4

so

so

56
84
6
45
23
28
62
39
67

57
35
13
26
65
61
18
9
22
52
30

The most frequently occurring species at Clipsham Old Quarry on the floor
spoil mound and north face. % frequency in square metre quadrats with value~
of ~ 50% in bold type.

The spoil mound
The main spoil mound dates from at least 1941 and some parts may not have
been disturbed for 50 years or more. It is now well vegetated with tall grass/herb
communities over much of the area and scrub becoming well developed on the
flatter ground along the top. Over 100 species of plant were recorded here in_cluding most of those present on the floor though with different frequencies as
shown in Table I. The mean number of species per quadrat was 20.2 ± 6.9. A
conspicuous zone of Brachypodium pinnatum grassland occupied part of the
north-facing slope but elsewhere Poa'.angustifolia and Trisetum flavescens were
the predominant grasses. Rubus caesius, Clinopodium vulgare and Lotus cornicu/atus were particularly widespread whilst other distinctive species included
Hypericum hirsutum, Carex flacca and Viola hirta.
The scrub consisted mainly of Crataegus monogyna, The/ycrania sanguinea
and rose species including Rosa canina agg. {dumetorum and afzeliana groups),
R. rubiginosa and R. arvensis, with occasional young Acer campestre, Betula
pendula, Cory/us avellana, Euonymus europaeus, Fraxinus excelsior {plus many
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seedlings), Salve caprea, S. cinerea, Quercus robur and Viburnum opulus. This is
an unusually rich assemblage of woody species for a quarry habitat and is mainly
due to the proximity of Pickworth Great Wood.
Other less frequent species of interest on the mound included the orchids
Ophrys apifera, Listera ovata and Platanthera chlorantha (in addition to
·nact)'lorhiza fuchsii}, Cirsium eriophorum, scattered patches of Calamagrostis
epige/os and an area of Helianthemum chamaecistus in the south-east corner. A
few woodland or woodland margin plants were also present such as Lithospermum officinale, Pimpinella major and a little Pteridium aquilinum invading a
bare area near the western end. Vicia sylvatica, in its only Rutland locality
(Messenger, 1971), covered several square metres on the north-facing slope
whilst Hieracium lepidulum, a relatively new vice-county record, was recorded
from the rather bare outlying south-western spoil mound dating from aboflt
19S0 (Davis, 1977). The spotted leaves of Hieracium ? maculatum were seen in
the south-east corner in May 1976 and 1978 but confirmation of this uncommon Rutland plant has not been obtained as rabbits have prevented its
:flowering. {This species has recently been recorded at Ketton quarry).
The north face
The original profile of the quarry face is largely obscured by slippage of the
clay overburden to form a slope of 30° -40° about 12 m in height. This has become colonised by similar vegetation to that on the spoil mound but owing to its
steepness and aspect there is more bare ground and greater frequency of species
such as Fragaria vesca, Hieracium pilosella and Tussilago farfara (Table l). The
flora differs also in the replacement of Rubus caesius by R. fruticosus, the local
abundance of Equisetum arvense and the absence of many of the rarer and more
shade demanding species present on the spoil mound.
Secondary woodland
The oldest area north-east of the old stables is a wilderness of deep hollows
and vertical rock faces up to 6 m in height. The· most striking feature is the
reduced plant diversity as compared with the rest of the quarry. It is now covered with tall Fraxinus excelsior, Crataegus monogyna and Thelycrania sanguinea
with some Ligustrum vulgare, Corylus avellana and Viburnum opulus and a
ground flora dominated by Mercurialis perennis and Urtica dioica. Other
woodland plants which have colonised this habitat include the ferns Phyllitis
scolopendrium and Dryopteris filbc·mas and small amounts of Ribes uva-crispa,
Moehringia trinervia, Circaea lutetiana, Myosotis sylvatica, A/uga reptans and
Lonicera periclymenum. Doronicum pardalianches occurs on the edge of a track
leading to Pickworth Great Wood.
Discussion
About 14S species of plant have been recorded altogether since 1974 from
the habitats described in this quarry; for completeness, Table 2 lists those not
given previously. Horwood and Gainsborough (1933) and Messenger (1971)
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Agrimonia eupatoria
Agrostis tenuis
Anagallis arvensis
Angelica sylvestris
Arenaria leptoclados
Arrhenatherum elatius
Brachypodium sylvaticum
Briza media
Carex sylvatica
Centaurea nigra
Chaenorhinum minus
Cirsium palustre
Convolvulus arvense
Deschampsia caespitosa
Dipsacus fullonum
Epilobium parviflorum
Festuca ovina
Galium mollugo
G. verum
Juncus inflexus
Lathyrus pratensis
Leontodon hispidus
Malus sylvestris
Malva moschata
Table 2

•
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Melandrium album
Picris echioides
Plantago major
Poa subcaerulea
Polygala vulgaris
Primula veris
P. vulgaris
Prunus spinosa
Ranunculus repens
Reseda lutea
Rhinanthus minor
Senecio erucifolius
Sherardia arvensis
Tamus communis
Tragopogon pratense
Trifolium dubium
T. medium
T. pratense
T. repens
Veronica arvensis
V. chamaedrys
V. officinale
V. serpyllifolia
Vicia cracca

Additional plant species recorded from the Old Quarry since 1974.

record many other species from the Clipsham quarries not seen by me including
Anacamptis pyramidalis, Genista tinctoria, and Coeloglossum viride, seen in the
past eight to ten years, and the locally rare species Arabis hirsuta and Gentianel/a
campestris last seen about 70 years ago. There is no definite record of Centaurea
scabiosa though this is locally common on road verges near Pickworth.
The use of five constancy classes enables one to classify plants according to
the proportion of quadrats in which they occur and to compare one habitat with
another. (These classes are defined as follows: Class I 1-20% of quadrats, Class II
21-40%, Class III 41-60%, Class IV 61-80% and Class V 81-100%). The 7 5 species
recorded from the quarry floor in 26 random quadrats were distributed among
these classes in the ratio 58 : 16 : 15 : 11 : 0 which clearly demonstrates the
large proportion of species occurring at low densities. Despite the much taller
and denser vegetation on the spoil mound, the ratio for the 77 species recorded
here in 18 quadrats was essentially the same 56 : 20: 14 : 6 : 4 and is typical of
recently disturbed areas of chalk grassland (Wells et al., 1976).
In general, Clipsham Old Quarry has a great deal in common botanically with
other Jurassic limestone quarries in the East Midlands which have been worked
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during the past 50 years - Ketton and North Luffenham quarries to the south,
Wilsford and Haydor quarries near Ancaster, Lincolnshire, and Maws quarry near
Kirton Lindsey, Humberside - in all of which vegetation has been allowed to
develop with little hindrance except from rabbits. Clipsham is the richest of
these quarries and bears comparison with the better chalk and limestone quarrie·s
in other parts of England. In the absence of major disturbance, much of the spoil
mound is likely to become covered with dense scrub in the next ten years whilst
the quarry floor vegetation will probably become a mainly closed but still lowgrowing grass/herb community.

III. FAUNA

The arthropod fauna associated with the open ground habitat of the quarry
was sampled by the use of pitfall traps in 1974 prior to an extensive comparison
of the ground-living fauna of quarries (Davis & Jones, 1978). Sixteen small glass
jars were sunk into the ground in a line across the floor of the Old Quarry at
about ten metre intervals. They were half filled with 80% ethylene glycol and
left down for periods of about a week on four occasions starting 31 May, 3 July,
2 August and 22 August 1974. Altogether the traps yielded 11 species of ground
beetles (Carabidae), 3 centipedes (Chilopoda), 3 millipedes (Diplopoda), 3 woodlice (Oniscoidea) and 1 harvestman (Opiliones) (Table 3) (other groups were not

Carabidae
Amara praetermissa
Calathus fuscipes
Carabus violaceus
Cicindela campestris
Harpalus aeneus
H. rubripes
Nebria brevicollis
Notiophilus germinyi
Pterostichus madidus
Trechus micros
T. quadristriatus

l
189
4
2
1
1
2
1
93
1
4

viii
vii-viii
viii
vi
vi
vi
viii
vii
vi-viii
viii
viii

Chilopoda
Lamyctes fulvicomis
Lithobius forficatus
L. melanops
L. microps

1
12
2
10

viii
vi-viii
vi
vi-vii

Table 3

Diplopoda
Ophyiulus pilosus
Polydesmus coriaceus
Tachypodoiulus niger
Opiliones
Phalangium opilio

•

9 Vi-viii
4 vi-viii
1 vi
831 vi-vili

Oniscoidea
Armadillidium vulgare 184 vi-vili
Oniscus asellus
3 vi, viii
Philoscia muscorum
4 vi

Arthropods from pitfall traps in the Old Quarry, Clipsham. Total numbers and
months. Nomenclature follows the latest British check lists for these groups.
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identified). These were mostly common and widespread species, often associated
with disturbed habitats, and apart from Cicindela campestris and Trechus micros
were all recorded from other chalk or limestone quarries in England. The tiger
beetle C. campestris is common in the spring on open sandy soils such as the
Breckland of East Anglia but has not previously been recorded from east
Leicestershire (I. Evans, pers. comm.). Amara praetermissa and Harpalus rubripes
are both quite local beetles associated with dry, open habitats; the latter was
taken in an old limestone quarry at Ancaster in Lincolnshire. The centipede
Lamyctes fulvicornis has a scattered distribution with few records from East
Anglia or the East Midlands but was likewise taken from one of the old Ancaster
quarries.
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Note added in proof
Cerastium diffusum (= atrovirens) was found in late May 1979 on the floor of
the Old Quarry. This is a coastal species which is found occasionally inland on
railway lines. In Rutland it has only been recorded at Manton Station yard
(Messenger, 1971).

The Bennett Lecture

NUMERICAL PETROLOGY
by
R.W. LEMAITRE, PH.D.
Department of Geology, University of Melbourne
Parkville, 3052, Victoria, Australia
I. INTRODUCTION

•

During the last two decades the analytical techniques available to petrologists
have advanced dramatically to produce what can only be described as a data
explosion. The classic gravimetric methods of chemical analysis which used to
take over a week to analyse one specimen have been largely superseded by a
variety of methods such as x-ray fluorescence analysis, atomic absorption and
even optical emission spectroscopy using microwave plasma excitation
(Govindaraju et al., 1976) all of which can produce tens of complete analyses
per day. Similarly the electron microprobe can produce analyses every few
minutes and in many laboratories is in use 24 hours per day. However, these
advances in technology have not generally been matched by similar advances in
the techniques of data processing, so that for example, many petrologists today
continue to use variation diagrams that have been in use for decades. For some
reason petrologists seem very reluctant to interpret their data using statistical
methods.
It is interesting to ask why this should be so? Is it due to lack of knowledge
or to a lack of interest? Statistical methods have been commonly used in the
biological and medical sciences for many years and in fact some of the methods
used were pioneered by researchers in these fields. Admittedly many of these
methods are of no direct application to petrological problems, but over the last
decade several textbooks have been published dealing specifically with the
application of statistics to geological problems, the best of which is probably
that by Davis (1973). Two new journals have also appeared (Computers and
Geoscience, and the Journal of Mathematical Geology) together with several
research papers in which statistical methods have been applied to petrology, e.g.
Butler (1965), Chayes and Velde (1965), Hesp (1973), Le Maitre (1968, 1976b)
and Pearce (1976), to name but a few.
Unfortunately the unavoidable conclusion seems to be that most petrologists
do not wish to or cannot understand statistical methods. However, if petrologists
wish to interpret their data with the efficiency and sophistication with which
they produce it, it is equally clear that they will have to make more use of statistical and electronic data processing methods in the future. Only then will the
production of such large amounts of data be justified. The object of this paper
is, therefore, to try to show petrologists what can and should be done with the
data they produce.
"Delivered in the Depanment of Geology in the Universit) of Leicester on 11th JJnuary. IY7X

PETROLOGICAL
NUMBER-JUGGLING
The Bennett Lecture
Preface by

M.J. LE BAS
A few years ago we were shown in a Bennett Lecture by Professor D.ll. Green
(Trans. Leic. lit. phil. Soc.64, 1970) how petrologists could realistically imitate,
in the laboratory, the high temperature and pressure processes of igneous rocks.
The increase in experimentation has been accompanied by increase in chemical
analytical techniques, so that we now have some quarter million rock analyses
each including about twelve major oxide items, altogether making several million
items of data. The production of mineral chemical analyses by 'microprobe' is
also expanding rapidly, and at Leicester we are producing several hundred per
year.
Although many petrologists are very conservative, the sheer volume of data
becoming available means that we must learn new techniques to deal with it. The
computer is essential. Principal Component Analysis and Discriminant Analysis
techniques must, among others, be called in to help unravel the mountain of
information. Few geological departments in this country are taking this
approach. At Leicester we are fortunate that the geophysical and mineral
statistics parts of the subject have already developed computer techniques here,
and the geochemical and petrological aspects are discovering the advantages.
Our Bennett Lecturer, Dr Le Maitre, who is currently head of the Department
of Geology in the University of Melbourne, Australia, shows us beautifully how
we can profitably handle the chemical data available for rocks, yet remain
aware of the problems of the validity of the statistics obtained. Computing is
proving a great stimulus to petrology. For instance, discriminant analysis can
neatly distinguish different kinds of basalt where normal mineralogical
techniques fail. Thus it is now considered that students must make the acquaintance of the computer early on in their careers.
The particular computerized statistical methods advocated by Dr. Le Maitre
repose in his CLAIR data system which he has most kindly put in our Cyber for
our use. The system is a highly flexible user library of Fortran programmes and
subroutines for the storage, retrieval and processing of rock chemical data.
CLAIR itself is a Computer Library of Analysed Igneous Rocks containing
over 26,000 rock analyses. Once CLAIR is tamed and we have learnt how
validly to compare one date set with another, the next step will be to construct
theoretical models of how rocks should behave, and then CLAIR can be used to
verify the truth of the predictions.
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II. MULTIVARIATE STATISTICAL METHODS

•

One of the problems that all petrologists face is that their data is multivariate,
that is each set of observations (e.g. data pertaining to one rock) consists of
many variable (e.g. oxides, ratios, modes, etc.). One way in which many petrologists exhibit such data is to plot the variables against each other as in a Harker
diagram. But if there are n variables there are n (n-1)/2 possible plots to choose
from, i.e. with 9 oxides there are 36 possible plots. There are also many
commonly used functions to choose from, e.g. Fe/Fe+Mg, differentiation index,
colour index etc., which greatly increase the number of choices. The predicament that this approach produces is in deciding which diagrams best show the
relationships of interest. But even if a decision is reached there always remains a
nagging thought that other diagrams might have been better. This obviously is
not a satisfactory method of treating petrological data.
The best way, of course, is to use multivariate methods in which each set of
observations of n variables may be regarded as a single point in n-dimensional
space. Although this may be a difficult concept for non-mathematically inclined
petrologists, they should have no difficulty when it is noted that mathematically
n can have any value, so that it is always possible to visualise the principles of
the methods in 2 - or 3 - dimensional space by choosing an example with n = 2
or 3 respectively. A set of 57 analyses of 9 oxides each, therefore, becomes 57
points in 9 - dimensional space i.e. a single 'diagram' containing all the information. The only decision the petrologist then has to make is which of the many
multivariate methods to use and the answer to this depends upon what the
petrologist is trying to do with the data. Unfortunately, there is no universal
method that is suitable for everything so that, for example, the method used for
examining the variation in chemistry within a rock series is different to that for
distinguishing one series of rocks from another. For certain problems, however,
several methods may be used.
In the following description of some of the more common multivariate
methods, the explanations have purposely been kept simple and wherever possible
given in terms of geometry and illustrated with simple petrological or mineralogical examples. Hopefully, this approach should enable most petrologists to
understand at least, the principles of the methods. If this initial barrier can be
broken the next step, that of using the methods, should be that much easier.
However, as many of the finer points and nearly all the methematics have been
omitted for clarity, those who wish to pursue the matter further should refer to
Cooley and Lohnes (1971) and Davis (1973) for full details and also relevant
computer programs. Marriott (1974) also gives an extremely lucid description of
the interpretation, limitations and assumptions inherent in the methods.
Principal components analysis (PCA)
This is probably one of the most useful methods of all, as it provides information about the 'processes' causing the variation in the data and often enables
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simple projections of reduced dimensionality to be produced, which preserve a
large amount of the original variability in the data. These projections make it
ideally suited as a preliminary method of investigation, for example, to examine
the shape of a differentiation trend or to see if the observations are grouped in
any way. However, although the method can be used to look at the differences
between groups, once the groups are definable by other criteria, multiple discriminant analysis should be used as this optimises the differences. The method
makes no assumptions about the data and provides no tests of significance.
Mathematically PCA defines an orthogonal set of n eigenvectors (directions in
n-dimensional space) each being associated with an eigenvalue which is a measure
of the 'spread' of the observations I along with the direction of its eigenvector.
By definition the eigenvalues are arranged in decreasing order of magnitude, so
that the 1st eigenvector defines the direction of maximum 'spread' of the data,
and can therefore, be thought of as the 'best straight line fit' in n-dimensional
space. The 2nd eigenvector then defines the maximum direction of 'spread'
normal to the 1st eigenvector and so on. This is shown diagramatically in Figure
1, where a hypothetical set of observations are plotted in the 3-dimensional
space defined by the variables x 1 , x 2 and X3. The orthogonal axes Vi, v2 and v3
represent the directions of the three eigenvectors and their lengths are assumed
to be proportional to the square roots of the corresponding eigenvalues. The
three axes intercept at m, the mean position of the data.
By examining the magnitudes of the eigenvalues it is possible to deduce something about the shape of the data in n-dimensional space and hence about the
number of possible 'processes' (also referred to as factors) causing variation in
the data. For example, if the 1st eigenvalue is very large compared to the others,
then one major 'process' may have caused the variation in the data. If the first
two eigenvalues are large then two major 'processes' may have operated and so
on. As the method of PCA is a type of linear fitting, a well-defined curved trend
will be indistinguishable from a disc-like trend as is illustrated in Figure 2. This
problem can only be resolved by looking at or plotting the data, and herein lies
the strength of PCA as by projecting the original observations into the space defined by the first two or three eigenvectors 2 simple diagrams can be produced
1

An eigenvalue is in the form of a variance as it is the total sum of squares of
the distances of all the observations from a hyperplane normal to the eigenvector
and passing through the mean position of all the observations. They are often
expressed as percentages of the total variance of the observations.

·

2

The coordinate of an observation along the jth eigenvector in n-dimensional
n

space is given by zj= r. i=l xivij where x is the ith variable and vij is the ith
coefficient of the jth eigen·vector. In some texts these coordinates are used to
define PCA as a transformation of the original set of variables x 1 ••• xn into a new
set of variables z 1 ••• zn such that the variance of all the zi (the ith eigenvalue) is
greater than or equal to the variance of all the zi+l and all the zi are uncorrelated with all the Zj (expressing the fact that the eigenvectors are orthogonal).

.

..
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which contain a maximum amount of information. For example, a projection of
the observations in Figure 1 onto the two axes defined by v 1 and v2 would give
a much better 2-dimensional representation of the data than any other 2-dimensional projection. The amount of variance contained in the plot will, of course,
depend upon the sum of the corresponding eigenvalues, and by definition, no
other projection on orthogonal axes of the same dimensionality will contain
more .

•

Figure l

Geometric interpretation of principal components analysis. The cluster of observations plotted in the 3-dimensional space defined by variables X 1, X2 and X3
would produce the eigenvectors MV 1, MV 2 and MV 3.

At a more practical level it has been shown that igneous rock analyses consisting of nine major oxides can be described very adequately in terms of only three
variables, as the first three eigenvalues of many volcanic rock series account for
94% to 99% of the total variance (Le Maitre 1968), and for igneous rocks as a
whole, over 92% of the total variance (Le Maitre I 976c). This means for most
petrological data a single variation diagram in the form of a 3-dimensional plot
can be produced which will contain well over 90% of all the 'information'
available in the original data. Examples utilising such plots can be found in
Butler (1965), Le Maitre (1968, 1976c), Cundari and Le Maitre (1970) and
Gleadow et al. (1974). Manson (1967) uses a variant of this approach.
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A word of warning must be added here as there are two methods of calculating eigenvalues and eigenvectors which produce different numerical answers as
will be seen later. The petrologist, therefore, must know which method is best
suited to a particular problem and should report which method was chosen
otherwise the answers will be meaningless. In method 1 the raw data is used and
the eigenvalues and eigenvectors are calculated from what is known as a variancecovariance or dispersion matrix. This means that all the axes in n-dimensional
space have the same scale or units of length, so that the method should only be
used for data in which all the variables are measured in the same units e.g. all
wt% or all p.p.m, otherwise variables with a large numerical variation will swamp
those with a small variation. For example, the importance given to a trace
element variation of 450-650 ppm (200 units) will be far greater than a major
element variation of 45% to 65% (20 units). In method 2 the eigenvalues and
eigenvectors are calculated from what is known as a correlation matrix. This is
equivalent to scaling the raw data such that every variable has zero mean and
unit variance and then using method 1. This method should, therefore, only be
used for data in which the variables are measured in different units e.g. wt% and
p.p.m. If it is used for data in which all the variables are measured in the same
units, such as a wt% analysis, it will consider an oxide with a 40% variation to be
just as important as an exide with a 1% variation, which for petrological purposes is unrealistic. This however, is the method most frequently used by
researchers in the life sciences and care should be exercised when using commercially available statistical program packages to see which methods are used.
To illustrate the principles involved consider the interpretation of the data
given in Table 1. A casual examination of the data appears to show little pattern
in the behaviour of the variables except that there does seem to be a tendency
for high values of FeO to be accompanied by low values of MgO and vice versa.
As FeO and MgO also have large standard deviations it might seem promising to
use a plot of FeO versus MgO to illustrate the variation in the data (Figure 3). A
principal components analysis of the data using the variance - convariance
matrix (i.e. method 1) gives the eigenvalues and eigenvectors as shown in Table
2. From the magnitudes of the eigenvalues it is seen that 98.1 % of the variation
is contained in the first two eigenvectors. This means that the data is capable of
graphical representation by projecting from the original 5-dimensional space into
the 2-dimensional space defined by the first two eigenvectors with virtually no
loss of information. The 1st eigenvector inay be interpreted largely as an inverse
relationship between MgO and FeO, as the respective coefficients are both large
but of opposite signs. Similarly the 2nd eigenvector represents an inverse relationship between CaO and MgO+FeO.
If any importance an be attached to the 3rd eigenvector - its eigenvalue is
very small - it must represent an inverse relationship between At 2 o3 and
FeO+MgO+caO. The 4th eigenvector, on the other hand, is almost certainly due to
'noise' or experimental error. This 5th eigenvector, however, with all the coefficients equal to 1/ ✓5 and its eigenvalue equal to zero, indicates that the
variance - covariance matrix is what -is known as singular, due to the fact that

•
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Table 1 Data used to illustrate principal components analysis.
Specimen

Si02

"Al 2 03 "*

"Fe0"*

Mg0

Ca0

I
2
3
4
5
6
7
8
9
10
11

58.22
49.98
46.48
56.17
48.72
53.37
47.58
50.11
49.79
53.06
50.51

1.42
4.20
1.33
2.69
1.89
4.19
5.67
4.67
8.79
1.73
3.53

3.68
28.64
47.21
1.62
26.85
5.77
21.73
18.90
26.33
17.52
29.21

36.44
15.75
3.53
17 .61
1.07
16.54
7.42
16.33
6.99
23.61
12.89

0.23
1.44
1.45
21.91
21.47
20.14
17.60
9.99
8.10
4.08
3.86

Mean
S.D.

51.27
3.59

3.65
2.24

20.68
13.41

14.38
9.96

10.02
8.67

"
*In Tables 1, 2 and 3 "Al 2 0 3"

=Ti0 2 + Al 20 3 + Fe 20 3 and "Fe0" =Fe0 + Mn0

•
Table 2 Results of PCA on the data of Table 1 using the variance-covariance matrix.

EIGENVECTORS

.

Si02
"Al 2 0 3 "
"Fe0"
Mg0
Ca0

1st

2nd

3rd

4th

5th

-0.208
0.019
0.826
-0.507
-0.130

-0.074
0.056
-0.231
-0.549
0.798

-0.159
0.891
-0.234
-0.208
-0.289

0.852
-0.059
-0.097
-0.445
-0.251

0.447
0.447
0.447
0.447
0.447

Eigenvalues as percentages

•
68.4

29.7

1.5

0.4

0.0
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the variables for each set of observations sums to 100, i.e. there are really only
four independent variables. The projection of the data onto the first two eigenvectors is shown in Figure 4. The data used in Table 1 are in fact eleven selected
pyroxene analyses taken from Deer, Howie and Zussman ( 1966) simplified and
recalculated to 100%, which is why the pyroxene quadrilateral has also been
inserted in Figure 4. Knowing that the data are pyroxenes it is extremely encouraging to see how exactly the interpretation of the eigenvectors fits the
known facts about the chemistry of the Ca-Mg-Fe pyroxenes. A conventional
pyroxene plot of this data in Table I is given in Figure 5 and bears a remarkable
resemblance to Figure 4.

•

•

If, however, the PCA is performed on the correlation matrix (i.e. method 2)
the eigenvectors and eigenvalues as shown in Table 3 are obtained. The first difference that is noticed is that the 1st and 2nd eigenvalues now only account for
82.1 % of the variability instead of 98.1 % as previously. This is due to the standardisation of the variables which gives an exagerated importance to AI 2 0 3 as
can be seen in the coefficients of the two eigenvectors. The coefficients of the
· 5th eigenvector are also no longer equal but are proportional to the standard
deviations of the variable as given in Table I. In addition the interpretation of
the eigenvectors is no longer in close agreement with the known chemistry of the
pyroxenes. This is emphasized by a projection of the data onto the first two
eigenvectors as shown in Figure 6, where it is seen that many of the points fall
outside the pyroxene quadrilateral due to the exagerated influence of Al 20 3 • In
this case the use of the wrong method has obscured the correct interpretation.
. PCA can also be used to advantage in dealing with certain 'additionalsubtraction' problems, by utilising the fact that the 1st eigenvector is the 'best
straight line fit' in n-dimensional space. Suppose a series of analyses show a
roughly linear change in composition and it is wished to determine what could
cause the variation i.e. what compositions must be added to or removed from
one end of the series to form the other. The conventional way of dealing with
this problem would be to form an average for each end of the series and then
either to calculate possible answers or to use a graphical solution as illustrated by
Bowen (I 928). A more sophisticated method utilising all the data, would be to
use the first eigenvector calculated from the variance-covariance matrix to obtain
the direction of the trend in n-dimensional space. As the actual trend must pass
through the mean point of all the data it follows that the value of the ith oxide
for any composition along the trend is then given by Yi=Xi +k Vit where X,i is the
mean of the ith oxide, Vit is the ith coefficient of the first eigenvector and k is a
constant. It is then very simple to calculate solutions for a wide range of values of
k and so select a suitable interpretable answer.
This is illustrated with eight recalculated plagioclase analyses taken from
Deer, Howie and Zussman (1966) and given in Table 4. The pertinent results of
the PCA using the variance-convariance matrix are given in Table 5. As would be
expected with this data the 1st eigenvalue accounts for 99.90% of the total
variability so that the system is displaying an excellent linear trend. If this were
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Table 3 Results of PCA on the data of Table 1 using the correlation matrix.

EIGENVECTORS

Si02
"Al 2 0 3"
"Fe0"
Mg0
Ca0

1st

2nd

3rd

4th

5th

-0.594
0.221
0.534
-0.559
0.006

0.039
0.407
-0.397
-0.252
0.782

0.046
0.876
-0.063
0.232
-0.415

0.780
0.068
0.264
-0.551
-0.117

0.186
0.116
0.695
0.516
0.449

Eigenvalues as percentages

54.1

28.0

16.6

"
1.3

0

•

Table 4 Recalculated plagioclase analyses from Deer, Howie and Zussman (1966).

1
2
3
4

s

6
7
8

Si02

Al203

Cao

Na20

K 20

68.63
67.38
64.13
58.12
53.33
49.40
44.80
44.03

19.88
20.49
22.67
26.45
29.93
32.36
35.45
36.31

0.0
0.81
3.26
7.84
12.37
15.49
18.90
19.44

11.20
10.96
9.89
6.48
4.24
2.59
0.80
0.22

0.29
0.36
0.05
1.10
0.13
0.17
0.05
0.0

•

.

•

•

,I

3

2

I

"'
~

Di
•4r

.6

Hd

5

i

z

C

7

m

.!2'
w

!!
N

"'
;;

•8

...>

0~

-0

::l

"'...0

En
-11-

•11
2

.,o

.,

8-<

Fs
•3

-2

-4

-3

-2

-1

0

1

2

3

1st Eigenvector Axis
Figure 6 Data of Table 1 plotted in the principal components space defined by the 1stand 2nd eigenvectors of Table 3 which are derived
from the correlation matrix. The pyroxene quadrilateral is also projected into the diagram. Note how some of the data points
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Table 5 Results of PCA used for "addition-subtraction" problem using the data of Table 4 and the variance-covariance
matrix.

Si02

Al203

cao

Na 2 0

K20
(;;

1st Eigenvector viii
Means xi

0.660
56.23

-0.439

-0.530

0.301

0.008

27.94

9.76

5.80

0.27

Solutions given by Yi= Xj + k vii
Composition with CaO = 0, k = 18.42

g

,,~
r,,~
,,>

-<
z>

68.39

19.85

0.00

11.34

0.42

11.82

-

.
.
0

:c

;::

'Theoretical Ab

68.74

19.44

-

Composition with Na 20 = 0, k = -19.27

43.51

36.40

19.97

Theoretical An

43.20

36.64

20.16

.

«
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-
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petrological data one would then inspect a large number of solutions of Yi =xi
+k Vit to find which were interpretable in terms of plausible processes. However,
knowing that the data are plagioclase analyses and that the trend should pass
through the Ah and An compositions, a further use of PCA can be illustrated.
The empirical Ah and An compositions can be found by setting k to 18.42,
when CaO becomes zero, and to -19.27, when Na 2 0 becomes zero. These
compositions are given in Table 5 and as can be seen are remarkably close to
their theoretical compositions. By using the position of the empirical Ah and An
along the 1st eigenvector (39.8 and 2.2 respectively, see Table 6) to define the
extremities of the plagioclase series it is then possible to convert the position of
any plagioclase along the 1st eigenvector into a wt% plagioclase composition in
terms of its end members by using the simple expression
wt% Ah= 100 (position along 1st eigenvector - 2.2)
39.8 - 2.2
This data is tabulated in Table 6 together with the conventional wt% mineralogical recalculation both of which, of course, show remarkable agreement.
However, the compositions calculated using PCA are a better estimate of the
true plagioclase compositions as they take into account all the oxide determinations while the conventional mineralogical recalculation only uses the values
Ca 0, Na 2 0 and K2 0 and completely ignores Si02 and A 12 0 3 •

•
Table 6 Plagioclase compositions for analyses in Table 4 using both PCA and conventional
mineralogical recalculation.

Position
along
1st
Eigenvector

Ah wt%
from
Col. I

wt%
from
Mineralogical
Recalculation

6
7
8

39.9
38.3
33.6
24.5
16.8
11.0
4.2
2.9

100.3
96.1
83.5
59.4
38.8
23.4
5.5
1.9

100.0
95.8
83.8
58.5
36.9
22.2
6.7
1.9

"Ah"
"An"

39.8
2.2

100.0
0.0

100.0
0.0

I
2
3
4

.
.

5

Ah
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Factor Analysis
This is one of the oldest multivariate methods and was originally proposed to
deal with the problem of trying to define 'general intelligence' in the field of
educational psychology. Its basic aim is to identify a series of factors that are
responsible for the variation in the data. Mathematically it sets up a fairly complicated model based on several assumptions and unlike PCA provides tests of
significance for the factors, which, of course, are only valid if the basic assumptions are true. In some cases further assumptions have to be made to obtain answers,
which are then dependent upon the assumptions. Unfortunately from the mathematical point of view there is no reason why one assumption is more justifiable
than any other. This is one reason why this method is not thought highly of by
some statisticians.
In some methods of factor analysis PCA is performed initially using the correlation matrix (a disadvantage if all variables are measured in the same units). The
eigenvectors are then rotated to satisfy certain constraints e.g. to make the coefficients of the factor (factor loadings) either very large or very small to aid interpretation. This and the fact that the objectives of factor analysis and PCA are to
understand the cause of variation among the data has lead to a tendency for PCA
to be included with factor analysis in certain texts in spite of the fact that they
are based on different mathematical models.
However, although factor analysis seems to have acquired God-like qualities
among its devotees, both Marriott (1974) and Blackith and Reyment (1971)
conclude that there is little practical evidence to suggest that factor analysis is
superior to PC.A.
Multiple discriminant analysis (MDA}
This is basically a classification method and examines how far it is possible to
distinguish between pre-defined groups of objects on a basis of their variables.
With two groups the method is relatively simple and defines a linear function
of the variables called the discriminant function which is the normal to a hyperplane that best separates the two groups in n-dimensional space. Unknown
objects can then be assigned to one or other of the groups depending upon
which side of the hyperplane they fall as shown in Figure 7. With three or more
groups the mathematics is slightly more complicated and for g groups g-1 eigenvectors (discriminant functions) are produced which define directions normal to
hyperplane that successively enable the groups to be separated. Depending upon
the disposition of the groups in n-dimensional space some of the higher order
discriminant functions may be redundant e.g. if 3 or more of the groups lie in a
straight line or if 4 or more lie in a plane in n-dimensional space. It should be
noted that the discriminant functions or eigenvectors calculated in MDA are not
generally orthogonal, as they are in PCA, although they are still uncorrelated
(Tatsuoka, l 971).
Figure 7 also illustrates an important point concerning the choice of variables
to be used in MDA. Variables should never automatically be discarded because
they appear to be incapable of separating the groups. Although the mean values

II
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of x 1 for groups A & Bare identical, x 1 occurs in the discriminant function due
to the strong correlation between x 1 and x 2 •
The effectiveness of the discrimination can be measured in several ways. One
method is to use some of the significance tests for the differences between group
means. These, however, are only strictly valid if the variables are multivariate
normally distributed (very rare in petrological data) and if the groups have equal
dispersion matrices. An alternative method is to measure the amount of misclassification that occurs when the assignment rules are applied to a set of predefined objects. To avoid any bias in the answer, the set of objects should be
ones that were not included in the original analysis. If, however, this is not
possible (as is usually the case) the objects used in the original analyses can be
used. However, as Marriott (1974) points out, the bias is unlikely to be serious
for large samples.

x,
Discrinillillt functioo
or eigenvector

•

'

Projection of
data onto
eigenvector
~..,;;--

X1
Figure 7 Illustration of the method of discriminant analysis with two group case .

•
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The discriminant functions, of course, only define the normals to hyperplanes
and before any assignments can be made the locations of the hyperplanes along
the discriminant functions must be fixed - these values are called discriminant
indices. In the two group case the hyperplane is fixed mid-way between the two
group centres, if both groups have equal dispersion matrices and are multivariate
normally distributed. If these two conditions are not met, however, the location
of the hyperplane can be fixed empirically by examining the frequency distribu·
tion of the discriminant scores 3 of the two groups in order to determine the discriminant index that gives minimum misclassification as shown in Figure 8. In
the case of three or more groups the assignment logic is not so simple as each
hyperplane only subdivides the groups into two. Similarly the logic of determining the discriminant indices is ill-defined so that it is often best to fix them
empirically as in the two group case. In certain instances it may then even be
possible to define more than one discriminant index for an eigenvector if, for
example three groups lie in a line.

•
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Figure 8 Empirical determination of discriminant index in two group case.

._
3

A discriminant score is the location of an individual object along a discrimin·
ant function and is evaluated in the same way, as in footnote 2 with the PCA
eigenvector replaced by the discriminant function.
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An alternative to MDA is to define simple discriminant functions between
adjacent pairs of groups. This, however, can also lead to complicated assignment
logic as illustrated in Figure 9. The 'hyperplanes' defined by the two discriminant functions are shown by lines AB-AB and BC-BC and divide the discriminant
space into four fields. Unknowns falling into these four fields would be assigned
to either groups A, B or C according to each pair of decision rules shown in
brackets. While three of these give decisive results, the top central field gives the
ambiguous result that the unknowns are not B i.e. they may be A or C. This
highlights a further problem with discriminant analysis that it must be assumed
that unknowns to be classified belong to one of the groups. Obviously unknowns
falling in the top central field are unlikely to belong to any of the groups. MDA
is not, therefore, really suitable for general classification purposes unlike the
method of classification procedures. The pros and cons of these two methods for
the generalised classification of igneous rocks are discussed in some detail by Le
Maitre (1976b) .
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Figure 9

Example of some problems that can be encountered in discriminant analysis
involving more than two groups. Lines AB-AB and BC-BC are the "hyperplanes"
that separate groups A and Band B and C, respectively. The assignment rules for
each of the four regions are given in brackets.
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In spite of these difficulties MDA is still an extremely valuable technique for
many petrological problems, for example, the common problem of comparing
several groups of rocks with each other - not only does MDA provide an answer
as to whether or not the groups can be distinguished from each other, but, if
they can, the discriminant functions can be interpreted in the same way as the
eigenvectors in PCA to provide information as to how they differ. The discriminant functions also provide axes onto which the original data can be plotted to
best show the differences in a similar manner to that outlined for PCA. These
plots, can, of course, only be produced if the number of groups is greater than
two, i.e. if the number of discriminant functions is greater than one.
To illustrate these priniciples it was decided to see if rock analyses from three
South Atlantic islands could be distinguished from each other. The data chosen,
which ranged from basalt to trachyte and phonolite, were 29 analyses from
Tristan da Cunha (Baker et al., 1964), 26 analyses from Gough Island (Le
Maitre, 1962) and 20 analyses from St. Helena (Baker, 1969). Before processing
each analysis was recalculated to 100% on a basis of the nine major oxides Si0 2 ,
Ti0 2 , A1 20 3 , Fe 20 3 , Fe0, Mg0, Ca0, Na 20 and K2 0. MDA indicate that the
differences between the group means are highly significant and that there is,
therefore, justification in using the two discriminant functions or eigenvectors
which are given in Table 7, together with the group means based on these dis-

lf

Table 7 Discriminant functions for distinguishing rocks from Tristan da Cunha, Gough
Island and St. Helena with group and total means.

Discriminant functions

Si02
Ti02
Al203
Fe 20 3
Fe0
Mg0
Cao
Na 20
K20

1st

2nrl

0.286
-0.141
0.056
0.278
0.438
0.153
-0.291
-0.062
-0.717

0.165
0.483
0.025
0.100
0.043
0.046
-0.242
-0.797
0.178

Group and total means
Tristan
Gough
St. Helena

13.51
15.19
16.27

5.80
6.95
5.37

Total

14.83

6.08

~
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criminant functions. Inspection of the group means indicates that the 1st discriminant function separates rocks from Tristan and St. Helena, while the 2nd
discriminant functions separates rocks from Gough and the other two islands.
If it is assumed that the data are multivariate normally distributed then the total
means can be used as the two discriminant indices. This is shown in Figure 10, in
which the data are plotted using the two discriminant functions as axes.
Although the two discriminant indices give a reasonably clean separation it is
oovious that a _much cleaner separation can be achie,·ed by inserting irregular
boundaries by hand. This shows the advantage of a graphical solution over a
purely numerical solution.
Other petrological examples of discriminant analysis are given by Chayes &
Velde (1965), Gleadow et al. (1974) and Pearce (1976).

•

Classification procedure
This method predicts the probability of an unknown belonging to any
number of pre-defined groups of data. It has, therefore, one major advantage
over MOA in that it will indicate if an unknown is unlikely to belong to any of
the groups. In this respect it is ideally suited for general classification purposes,
for example, to classify igneous rocks using their chemistry (Le Maitre 1976b).
Geometrically the concept is extremely simple and is illustrated in a 2-dimensional example in Figure 11, which shows some elliptical probability contours
around a group mean A. Because of the strong correlation between x1 and x 2 P
has a greater probability (80%) of belonging to the group than Q {50%) even
though P is geometrically further away from the group mean A than Q. Whether
or not the technique can be applied, of course, depends upon knowing the shape
and form of the probability contours. For multivariate normally distributed data
they are a series of concentric ellipsoidal surfaces in n-dimensional space centred
about the mean. In this case it is relatively simple to calculate upon which probability surface any unknown lies. This is done by evaluating the matrix
expression x 0- 1 x where x is a vector of the differences between the unknown
and the group mean and 0-1 is the· inverse of the variance-covariance matrix4
If the variables are measured in different units x should be the vector of the
unknown in' standardised units and 0-1 the inverse of the correlation matrix.
This produces a single number which, if the data are multivariate normally dist~ributed, is a ,r2 value which can easily be converted to probability by using

4

..,

If the variables are a major element·analysis with a constant sum the matrix 0
will be singular and cannot be inverted by normal methods. A generalised inverse
must, therefore, be obtained and although it does not matter which of the infinite number is chosen it is more elegant to select the symmetrical solution. If a
generalised inverse is not available the same result will be obtained by omitting
any of the oxides from the analysis.
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Gough Island (G) and St. Helena (S) In the 2-dimensional space defmcd by the 1st
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r

•

X1
Figure 11 Example of classifieation procedure. Three probability contours for Group A are
shown. Unknown P has a higher probability of belonging to group A than unknown Q, even though the latter is nearer to the group mean A.

cumulative .,r2 tables. If it cannot be assumed that the data is multivariate normally distributed, with large samples the distribution of the .,r 2 values can be
found approximately by looking at the values obtained from each of the original
objects in the group .. This can then be used to calibrate further unknowns (see
Le Maitre 1976b).
When more than one group is involved the probabilities of an unknown
belonging to each group can be calculated. In general the sum of these probabilities will not be 100% as it obviously depends upon how much overlap there is
between the groups. Unfortunately in some computer programs using this technique the probabilities are automatically recalculated to 100% which, of course,
may give very misleading results especially if all the probabilities are extremely
small.
.
A numerical example utilising this method will not be given here as it has
been adequately given elsewhere (Le Maitre 1976b).
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Cluster Analysis
This is a relatively new method and can be used to see if there are any natural
groupings in the data. It has one advantage over MDA and classification procedure that no assumptions have to be made concerning group membership prior
to the analysis. However, it also has the disadvantage that new objects cannot be
introduced into the scheme without entirely repeating the analysis.
The result is usually presented as a dendogram (see Figure 12) in which the
objects are linked together at differing levels of similarity. The method starts by
linking the two most similar objects together and from then on they are regarded
as one object. The next two most similar objects are then linked together and so
on until all the objects fall into one group. The type of linkage obtained. of
course, depends upon the measure of similarity used. At least eight have been
proposed but the two most common are euclidean distance and correlation coefficient. If genuine clusters are present the same groupings should occur irrespective of the type of similarity measure used. If, however, they differ considerably
it may indicate that the groupings are a function of the mathematics and not of
nature. In this respect it is always wise to look at the data, for example, by plotting it in principal components space, as in some cases cluster analysis can
produce unexpected results (see Marriott 197 4 ).
These principles are illustrated with the data used for MDA. The dendogram
using distance as a similarity measure is shown in Figure 12, together with a plot
of the data in the 2-dimensional space defined by the first two eigenvectors obtained from PCA of the data. The dendogram breaks the data roughly into four
groups which correspond to rock type groups rather than island groups. This, of
course, is to be expected as the distances between basalts and trachytes are
generally much greater than the distances between similar rock types from
different islands. The PCA diagram in Figure 12 only reveals three distinct
groups. Cluster analysis, however, had divided the rather diffuse group of basalts
and trachybasalts into two on what to the eye appears to be rather vague
criteria.
Another petrological example of cluster analysis is given by Hesp (1973).

1

•

III. ELECTRONIC DATA PROCESSING
A major problem that has arisen over the last decade is that scientific journals
no longer have enough space to publish all the raw data that is produced. All
that usually appears in print are a few selected analyses or averages together with
a few diagrams. While this may satisfy some authors, in the interest of petrology,
the raw data must be freely available to all. In many instances photocopies of
the raw data may be obtained by writing to the author or to a data storage
organisation, but authors move and even data storage organisations have been
known to lose data or to have never received it. One disadvantage of this system
is that one has to know that the data exists before it can be obtained.
The obvious and most efficient way of handling such large amounts of data is
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Figure 12 Dendogram produced by cluster analysis of data from Tristan da Cunha (T),
Gough Island (G) and St. Helena (S) showing relationship of clusters to those
in principal components space. Note that clusters arc rock types rather than
islands although within each rock type group the data tends to be clustered
according to islands.

,

with electronic data processing methods. Ideally what is needed are a series of
interconnected data bases (see also Chayes, 1976) to which authors automatically send their raw data - perhaps this may even become a condition of publication for major petrological journals. Once such a system is available it is
probable that most authors would wish to have their data incorporated in the
data base. After all, petrologists are only human, and they like to see their work
quoted elsewhere unless, of course, it is being reinterpreted! Researchers wanting
petrological data will then only have to contact a central organisation (perhaps
a World Data centre) to see if the data they request exist. With such a system
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they need have no prior knowledge that the data exist. Only in this way will
researchers ever be able to have all the data that are available rather than just the
data that they know about personally. It is still up to them to decide which data
they are going to use and what they are going to do with them - the data base
will simply remove the need for exhaustive literature searches.
Although this may sound like a pipe dream, such data bases do already exist
at a national or individual level. For example, Government organisations in the
U.S.A., Canada, England, France and W.Germany already maintain data bases to
handle the analytical data produced in their own laboratories - much of the
data, however, are unpublished and some are not available to persons outside the
organisation.
At an individual level there are three large data bases of published chemical
data of igneous rocks. In order of creation they are:
1) RKNFSYS (Chayes, 1972) with approximately 16,000 analyses restricted
to Cainozoic volcanic rocks. As an experiment Chayes opened the system to the
general public by inviting interested parties to request data retrievals and reductions so that these data have been extensively used (see the Annual Reports of the
Director of the Geophysical Laboratory since 1968-69).
2) CLAIR (Le Maitre, 1973) with approximate~y 26,000 analyses of all types
of igneous rocks of all ages. These data have been used to help the I.U.G.S. Subcommision on the systematics of igneous rocks, to investigate problems associated with the classification of igneous rocks (Le Maitre, I 976a, 1976b) and to
prepare new averages (Le Maitree 1976c). Although previously available only at
the University of Melbourne, the data bank and the CLAIR data system for
handling it and any other data (Le Maitre and Ferguson 1978) have recently
been installed at the Centre de Recherches petrographiques et geochimiques at
Nancy and in the University of Leicester.
3) PETROS (Mutschler et al., 1976) with approximately 25,000 analyses of
all types of igneous rocks of all ages. These data are freely available to anybody
who wishes to purchase the tape and so far over 30 copies have been sold to a
variety of organisations (Mutschler 1977, personal communication). Being relatively new, no papers in which it has been used have yet been published.
The first major step in the creation of a truly international data base similar
to that described earlier was taken in Bochum on the 7th September 1977 at the
organisational meeting of the I.G.C.P. project 163 'IGBA' (Igneous Base), the
brainchild of Dr. Chayes. The aim of IGBA is to accumulate a retrospective data
base for igneous petrology that will contain more types of information than any
of the existing systems and will eventually be available to all interested persons.
So far 35 petrologists from 14 different countries have agreed to help in the
collection of the data. Hopefully in three or four years IGBA will be bigger than
any of the existing data bases currently in use and igneous petrologists, with the
aid of statistical methods, will then be in an unrivalled position to begin to speak
with authority on the complexities of the chemistry of igneous rocks.
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Abstract
Most petrologists are still failing to take advantage of statistical and electronic data processing methods to handle the large amounts of data that have become available during the
last two decades. The petrological application of multivariate statistical methods and the
current state of petrological data bases are, therefore, explained and discussed in a further
attempt to improve this situation.
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