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ADDRESS BY THE PRESIDENT
L. C. HAMER, ESQ.
at the Opening Meeting, 2nd October 1972
WILLIAM BYRD AND THE GOLDEN AGE OF BRITISH MUSIC
I think it is customary for the incoming President to speak on a subject
closely related to his business or profession. As some of you will know,
my own business life has been spent in banking. I suspect I may be the first
banking President and have been wondering how the subject might be introduced as painlessly as possible. A solemn discourse on, say, the Floating
Pound, might well in the words of William Cowper "fall soporific on the
listless ear". In lighter vein, a few racy anecdotes might be more acceptable,
but probably embarrassing as so many of my banking contacts come from
this City.
This being partly a Literary Society, an idea with possibilities seemed
to be to trace some banking characters in fiction, However, the only name
to spring immediately to mind was "George", one of Jerome K. Jerome's
"Three Men in a Boatf', but unfortunately all we are told about his banking
activities is that every day from ten to four George SLEPT at the bank, until
someone woke him up and put him out.
Then there was the Lewis Carroll character who,
"Thought he saw a banker's clerk
Descending from a bus
He looked again and found
It was a hippopotamus".
Not too promising, and the deeper I delved, the more it seemed that
bank officials in literature were regarded either as morons or as figures of
fun.
So I reluctantly felt I had to concede defeat and turn to another subject. This was not too difficult, as cynics have frequently accused me of
spending less time on banking than on music; so music it is to be.
I have always been fascinated by the English music of the latter half of
the sixteenth and early seventeenth centuries; if this is to be linked with a
particular composer, who better than the great William Byrd, whose eightyyear long life spanned the whole of this period.
These must have been some of the richest years in our history culturally, but with the population of the whole country no more than four
million and education only for the few, the intellectual elite could only be
quite small. Someone of Byrd's standing must therefore almost certainly
have been on intimate terms with at least some of the great Elizabethans
whose names are still household words. Sir Henry Hadow, comparing
William Byrd with Shakespeare, said "he had about him a company of wit
and genius not inferior to that which foregathered at the Mermaid".
There can have been few periods with a more absorbing historical
background; Drake and the famous "sea dogs" setting out on voyages of
4
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adventure and discovery; the Spanish Armada; five monarchs on the throne
during Byrd's lifetime, each with strong personalities and widely differing
religious beliefs, resulting in the successive persecution of both extremes
the burning of heretics; the gunpowder plot; the sailing of the Pilgrim
Fathers.
Not only in this country was history being made; across the Channel
the Renaissance was by no means spent, Michelangelo was still alive, in
Rome the great basilica of St. Peter was under construction, there was
seemingly endless bloodshed and rivalry by the two opposing religious
groups for political domination, the massacre of St. Bartholomew being
an infamous highlight. So vital was it to be on the right side in those days,
that Henry of Nav~rre found it expedient to change his religion no less than
three times I Further eastwards, Ivan the Terrible was gradually building
up the embryo Russian Empire.
Indeed a fascinating and eventful period and this was the background
to William Byrd's relatively placid life.

LIFE HISTORY
Of his boyhood, we know very little for certain, but he is generally
believed to have been a pupil of the great Thomas Tallis, as one of the
Children of the Chapel Royal, about whom Professor Dunstan spoke last
season. He must have shown quite exceptional talent, because at the age of
only 20, he became organist at Lincoln Cathedral, where the old records
read: -"Know ye that we, Dean and Chapter have given to William Byrd
the post of Master of the Chorister boys, with all wages belonging to the
said post, namely £6 r3s. 4d. of English legal money; we have also granted
to the same Wm. Byrd the post of player at the organs ... with all wages
pertaining to which post, viz., £6 r3s. 4d.", presumably per annum.
On a recent visit to Lincoln, I was fascinated by the thought that the
view of the Cathedral from the Minster Yard is still almost exactly what
Byrd would have seen when he arrived as a very young man, to take up
his first appointment over four hundred years ago.
He remained at Lincoln nearly ro years, until he was sworn a Gentleman of the Chapel Royal in succession to one Robert Parsons, who had been
drowned in the River Trent at Newark. Thus he and Tallis became joint
organists until Tallis' death r3 years later, when Byrd succeeded to the
senior post. Each day he would ride on horseback from his house at Harlington (near Heathrow) to Hampton Court, Whitehall Palace, or wherever the
Royal household was in residence.
As far as we know, he remained a Gentleman of the Chapel until his
death, but no doubt his later years were spent in retirement, as we read of
another great Elizabethan, Orlando Gibbons, being appointed organist in
r604, when Byrd was 6r; incidentally, although Gibbons was 40 years his
junior, he only survived him by two years, just long enough to supervise the
music at the funeral of King James I at Westminster Abbey.
An interesting sidelight on the musical partnership between Tallis and
Byrd is that the Queen granted them a 2r-year monopoly for the printing of
music and the sale of music paper. One might have expected this to be a
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most remunerative perquisite, but seemingly their genius did not extend
to business matters and only two years later they ran int::i financial troubled
waters. We hear of them petitioning the Queen for more money, a theme
familiar to us, but not, as we might expect today, accompanied perhaps by
the dire threat of a Musicians' "go slow", but a plea in humble terms:"WheI'l!as the said Thomas Tallis is now very aged (he was 72) and hath
served your Majesty and Royal ancestors these 40 years and had as yet never
any manner of preferment, and the s:iid William Byrd, being called to your
Majesty's service from the Cathedral Church of Lincoln, where he was well
settled, is now through his great charge of wife and chil:lren, come into debt
and great necessity, by reason that by his daily atten:lance in your Majesty's
service, he is Jetted from teaching as heretofor he did, and still might have
done, to the great relief of himself an:l poor family ... your Majesty did
give unto us a licence for the printing of music, but the same hath fallen out
to our great loss and hindrance, to the value of 200 marks at least; it might
therefore please your Majesty of your most abundant goodness, for the
better relief of our poor estates, to grant unto us, etc., etc.... So shall we
most dutifully pray for the prosperous preservation of your Majesty, long
to reign over us". All this was not in vain an:l the Queen was indeed
graciously pleased to grant some financial assistance.
LOCAL ASSOCIATIONS
I had rather hoped to discover some local associations which might
link Byrd with this City, but they are, I fear, somewhat tenuous.
The first lead came from a volume of compositions entitled "My Lady
Nevell's Book". We do not know for certain who Lady Nevell was and there
are almost as many theories about her identity as Shakespeare's Dark Lady.
However, some historians believe her to have been the daughter of the Earl
of Rutland, suggesting a link not very far away.
The next clue is a volume actually called "The Earl of Leicester's
Book", presumably dedicated to Robert Dudley, sometime Queen's
favourite. This book has unfortunately been lost, bu~ must be authentic as
it is mentioned in old library catalogues. But of course Dudley was
"Leicester" only in name and actually lived at Kenilworth.
The most solid evidence, however, is that beyond all doubt, Byrd was
organist at Lincoln Cathedral, and at that time and indeed for some Soo
years after Norman times, Leicester formed part of the diocese of Lincoln;
so we must be content with claiming him as our own Cathedral organist.
BYRD AS R.C.
As Tallis and Byrd between them held office in the Reformed
Anglican Church during almost So years of religious conflict, one might
suppose that this could only have been achieved with consciences as flexible
as that of the famous Vicar of Bray. So it is somewhat surprising to find that
they both remained unswerving Roman Catholics throughout their lives,
seemingly undisturbed by controversies which sent many to their deaths and
forced Jesuits to seek refuge in the Priests' Holes still to be seen in some of
our old Tudor mansions.

'ADDRESS BY mE PRESIDENT

7

It would seem that Elizabeth herself possessed the English genius for
compromise and was less concerned with the niceties of different religious
beliefs than with political intrigue, especially plots to put Mary Queen of
Scots on the throne. In her own words, speaking of one of Byrd's powerful
patrons "he seemed to combine two irreconcilables, being a stiff papist and
a good subject" and declared she was "more interested in his loyalty than
his form of worship".
Doubtless there were many instances of persecution and there must
have been abundant scope for spiteful neighbours to denounce enemies and
rivals, but in Byrd's case, perhaps with some Royal protection, honour
seemed to be satisfied by the payment of occasional fines for failing to
attend his parish church each week. Such fines could be substantial-as
much as £200 over a twelve month period-a very large sum in those days,
and we hear of him or his family having to appear before the Archdeacon's
Court, the Quarter Sessions and even the Assizes.
Some, however, did sail pretty dose to the wind; one well-known
church musician, on the Puritan side, John Merbecke, whose setting of the
Communion Service is sung in hundreds of churches every week, was
condemned to be burned at the stake, for an offence concerning a Calvinist
tract. However, he was reprieved, either because leading musicians could
not be spared, or because of influential friends; perhaps the Tudor equivalent of the Official Solicitor intervened on his behalf! Seemingly he was
unrepentant, as he subsequently wrote a pamphlet with the somewhat
provocative title "Ripping up the Pope's fardel".
GOLDEN AGE
Every schoolboy knows the Elizabethan era as the Golden
Age of English Literature, but until comparatively recent times it was not
generally realised that the same could be said of our music. This is partly
because so much of it was only in manuscript form, housed in college and
cathedral libraries, suffering severe losses during the vandalism of the
Commonwealth period. It has been estimated by scholars that for this and
other reasons, including the scarcity of printing facilities, no more than ten
per cent of the music comp:ised prior to the year 1600 has actually come
down to us.
However, early this century, thanks to the researches of a few devoted
scholars, prominent among whom were Sir Richard Terry, organist at
Westminster Cathedral and Dr. E. H. Fellowes, Canon of Windsor, many
priceless manuscripts were re-discovered, paving the way to the Tudor
Revival and general acceptance that this music was comparable with, and
even surpassed, that of the great 16th-century Italians.
An example of Dr. Fellowes' researches concerns one of Byrd's settings
of the Canticles and Communion Service known as the Great Service,
regarded by many as the finest musical setting of all time. Our own Dr.
George Gray tells me that in the nineteen-twenties Dr. Fellowes discovered
the manuscripts amongst heaps of old discarded volumes in a basement at
Durham Cathedral; certain parts were missing,· but subsequently found at
Peterhouse, Cambridge, and so this complete· service was pieced together.
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One wonders how many other manuscripts of this calibre have been
irretrievably lost.
Occasional discoveries are still being made and only a few days ago
I read that a manuscript of a Litany by Byrd had recently come to light,
after being in private hands for 350 years.
Until the mid-16th century, English music had been by no means outstanding, and the rapidity of its growth to ultimate perfection in a single
generation was described by Sir Richard Terry as qui~e phenomenal and
lacking a parallel anywhere in history, with the possible exception of the
growth of troubadour music in Provence.
One might well ask why, but can only hazard guesses, perhaps an
important factor was the period of relative stability under the Tudors,
perhaps the personal interest and patronage of the Royal family, for of
course, all Welshmen believe themselves to be born musicians. Henry VIII
was certainly skilled in the art and compositions attributed to him have
survived to this day; he was known to have been a performer on keyboard
instruments, also on the cornet and recorder. An inventory at the time of his
death showed him to have been the proud possessor of no less than 77
recorders. No doubt he was able to turn to these for consolation during his
series of unhappy bereavements, perhaps they were on his list of suitable
wedding presents.
Edward VI was a pupil of Christopher Tye. Mary is known to have
played on the virginals before the King of France and we read that among
her New Year gifts in 1556 were a guitar and some songs by John Shepherd.
Elizabeth is of course well known as an expert virginalist and a rather
amusing incident concerning this is recorded by Dr. Burney, describing a
visit to the Royal Palace by the Ambassador from Mary Queen of Scots.
The Ambassador is quoted as saying: "My Lord drew me to a quiet gallery, that I might hear the Queen
play upon the virginals; after a while I did hear such a melody ·as
ravished me; I entered the Chamber and heard her play excellent well;
but she left off immediately so soon as she turned about and saw me,
and came forward seeming to strike me, alleging that she used not to
play before men, but when she was solitary, to shun melancholy"
The Queen ultimately enquired how well Mary Queen of Scots played
the instrument, but the Ambassador, evidently a true diplomat, answered
somewhat ambiguously "reasonably well for a Queen".
Royal patronage was naturally emulated by the_ cultured gentry and
many skilled musicians, displaced by the dissolution of the monasteries,
found employment in their households. Some of our finest madrigalists held
such domestic posts, e.g., John Wilbye with Sir Thomas Kyston at Hengrave Hall, George Kirbye with Sir Robert Jermyn at Rushbrooke Hall and
John Dowland with Lord de Walden.
However, in those days, creative art was usually inspired by religion
and it is hardly surprising that most serious music was composed under the
patronage of the Church. When in 1549 the Act of Uniformity made the
use of the new English Liturgy compulsory, the splendid English of
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Cranmer and Myles Coverdale must have proved a great challenge to composers.
But this musical renaissance had begun even earlier in Europe, and it
is difficult to find any common explanation. That there were no national
frontiers is clear, when we realise that Palestrina, Monteverdi and the
Gabriellis in Italy, Sweelinck and de Lasso in the Netherlands, Victoria in
Spain and Jacob Handt and Heinrich Schiltz in Germany, were all contemporary with our own William Byrd.
BYRD'S MUSIC
An adequate appraisal of his music would need a whole '~eries of
lectures by someone much more qualified than I, but suffice it to say that he
is still regarded as one of the world's greatest composers.
Although known today more for his choral music, his genius was
versatile and he excelled in all branches. He composed freely for the solo
voice, chamber music for strings, mainly viols and lute, and holds a very
special place historically as a pioneer in the development of keyboard music.
He was also said to have been one of the two leading virtuoso keyboard
players of the day (the other being John Bull). This versatility and wide
range of creative interest was quite exceptional at that time and this alone
places him in a class by himself.
But there is no doubt of his special interest in vocal music, as witness
his famous set of reasons why everyone should learn to sing. Here are a few
of them:-

"It is knowledge easely taught and quickly learned where there is a
good Master and an apt Scoller.
The exercise of singing is delightful to Nature and good to preserve
the health of man.
It doth strengthen all the parts of the brest and doth open the pipes.
It is a singular good remedie for a stutting and stammering in the
speech.
It is the best meanes to procure a perfect pronunciation and to make
a good orator.
There is not any Musicke of Instruments comparable to that which is
made of the voyces of man, where the voices are good and the same well
sorted and ordered."
Many of his sacred choral compositions have survived and are still in
regular use. Bearing in mind the religious climate of the day, publication of
settings of the Latin Mass would have been fraught with danger and we only
know of three. These are thought to have been included surreptitiously in
a volume of other works, with no title-page to identify them. They are still
universally regarded as masterpieces, but under the circumstances it is
unlikely that Byrd himself ever heard them pedormed in their proper
environment. There are also many magnificent sacred motets still surviving,
forming part of the regular repertoire of cathedral and other choirs.
In a way Byrd was fortunate to be born at a turning point in the history
of church music. The practice had grown up, especially in Italy, of writing

10

LEICESTER LITERARY AND PHILOSOPHICAL SOCIETY

contrapuntal music so elaborate that the words were often lost in a flood
of polyphony. Often too, these compositions were based on a well-known
secular tune, sometimes even of a frivolous nature; a famous example in
this country was a love song called the Western Wynde, the words of which
would be unlikely to meet with the approval of our Mrs. Whitehouse.
Nevertheless, the tune associated with them was used as the basis for a
Mass by several composers the most famous being John Taverner. The
result was magnificent music, but with the words obscured by a multitude of
runs and brilliant "pattern weaving" and the basic tune (which I am reliably
informed was repeated no less than 34 times) clearly identifiable throughout.
Some Church reformers strongly disapproved, believing that the dignity
and solemnity had been sacrificed to mere craftsmanship. With this in mind,
the Council of Trent in 1564 appointed a Commission of Enquiry, on the
proposal by certain cardinals that "the scandalous noise of polyphony be
forbidden". The Council, while not fully supporting such an extreme view,
did condemn the use of secular tunes and over-florid decoration.
Thus, when Byrd was quite a young man, much of the existing church
music had to be virtually discarded and the way was wide open for the introduction of new ideas.
One hardly dare contemplate what the reaction of the Council of Trent
might have been to the present-day "trendy" parson and the introduction of
"pop" groups into the service. I like to think, at the very least, a giant bonfire at Smithfield I

ENGLISH LITURGY
Although complete master of the older methods, Byrd took every opportunity to write for the English Liturgy in the new manner, especially in the
form known as the "short service", simple in style, with short phrases mainly
in block harmony, sung alternately by each side of the choir, vitality being
introduced by a wealth of rhythmic variety and some harmonic innovations,
but at all times, the character of the music perfectly wedded to the sentiment
of the words; these settings are still regularly performed.
In a more elaborate and partly contrapuntal style is his Great Service,
to which I have already referred-on a magnificent scale, with 12 different
voice parts. As this calls for forces beyond the scope of most choirs it is
unfortunately sung less frequently, but can be heard from time to time as
broadcasts from one or other of the Oxford or Cambridge colleges.
MADRIGALS
The lighter side of his choral work was revealed in a series of secular
madrigals, perhaps not Byrd at his most inspired, but important because
he was virtually the founder of our Madrigal School, so ably followed up by
Thomas Morley and others.
If we are to believe Morley, not to be able to sing this kind of music
at sight ,vas regarded as some kind of social stigma. In his famous treatise
"A Plaine and Easie Introduction to Practicall Musicke" (incidentally
dedicated "to the most excellent musician Master William Byrd"), written
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like the Compleat Angler in the form of a conversation, one of the characters,
speaking of a recent social evening, says,
"supper being ended and music books (according to custom) being
brought to table, the mistress of the house presented me with a part,
earnestly requiring me to sing; but when after many excuses I protested
that I could not, everyone began to wonder, yea, some whispered to
others, demanding how I was brought up".
Whether this is a true picture of Elizabethan social life or was said
"tongue in cheek" I hesitate to venture an opinion, but there it is in Thomas
Morley's own words, written in 1597. If so, bearing in mind that in those
days musical notation was difficult and complicated, and that each singer
would only see his own part, I am sure that the ensuing cacophony would
have to be heard to be believed.
·
It does seem probable, however, that the educated Elizabethan was
expected to have some musical skill, for one reads of the practice in some
fashionable barbers' shops of keeping a lute hanging on the wall for the
entertainment of waiting customers; the equivalent no doubt of our out-ofdate illustrated magazines.
KEYBOARD MUSIC
Although not heard very much nowadays, Byrd's keyboard music is of
special historic interest, because that form is thought to have originated in
this country, and nobody played a more important part than Byrd in its
development.
This music was composed primarily for the virginal, a small domestic
instrument related to the harpsichord. Although pleasing in quality, it had
some disadvantages; the strings were plucked with "jacks" or quills, with
no means of varying either the tone colour or the volume, nor was it possible
for notes to be sustained. Bearing in mind these handicaps, he introduced
astonishing variety into his compositions.
Some, called fantasies or fancies, free in form, exploiting all the old
contrapuntal devices, with themes developed and embellished, were virtually
the forerunne.-s of the 17th-century fugue. Others were based on dance
rhythms, such as the Pavane, with block harmonies and regular accents.
There was also quite a new form of composition, sets of variations on wellknown tunes, such as "O Mistress Mine", another set based on a peal of
bells. These were all full of invention and original ideas, and, incidentally,
requiring considerable manual dexterity to perform. He also made an early
attempt at "programme music", illustrating a story, e.g., various phases of
a battle, but with the very restricted dynamics of the virginal, these sound
anything but realistic to our sophisticated ears.
TEACHER
No account of Byrd, however brief, would be complete without reference to his ability as a teacher. Thurston Dart, writing in the nineteenfifties, when Professor of Music at Cambridge, says, "He must be accepted

12

LEICESTER LITERARY AND PHILOSOPHICAL SOCIETY

as one of the great teachers, as well as one of the greatest composers of all
time".
Two of his famous pupils were Thomas Morley, friend of Shakespeare,
organist at St. Pauls Cathedral (the old gothic building of course), leading
composer of the Madrigal School and author of the treatise "A Plaine and
Easy Introduction" (which I may say to a layman is neither plain nor easy),
and Thomas Tomkins, organist of Worcester Cathedral, composer of many
superb sacred and secular works. Both were contributors to the collection
of Madrigals known as "The Triumphs of Oriana", generally supposed to
have been written in honour of Queen Elizabeth. Both regarded their former
master with esteem bordering on reverence and dedicated works to him in
the most fulsome language.

FINALE
This has necessarily been but a very superficial account of Byrd and his
times and I have not even mentioned his private life, his fondness for
seemingly endless lawsuits, and his final retirement to Stondon Massey in
Essex. Even there the urge to compose was still paramount and he published
a final volume of "Psalms, Songs and Sonnets" when he was nearing 70
years of age, prefaced with these words,
"The natural inclination and love to the art of music, wherein I have
spent the better part of my age, have been so powerful in me, that even
in my old years which are desirous of rest, I cannot contain myself
from taking some pains therein"
That music of such outstanding quality should have been neglected
for so long seems almost unbelievable. Much of course was lost or forgotten
during the Cromwellian austerities, while at the Restoration, Charles II
brought new ideas from the Continent and the music of the French Court
became fashionable. Subsequently the personalities of Purcell and Handel
(English by adoption) dominated the musical scene, so that Tudor masterpieces lay in oblivion until their happy re-discovery after 300 years.
To sum up, I can hardly do better than quote Dr. Fellowes himself,
one of the greatest authorities on the period: "It used to be said that the peaks of musical development are represented by the Three B's, Bach, Beethoven and Brahms. Representing
the peak of pre-Bach development, there stands another B, his name
is Byrdl'

At the conclusion of the address, two musical illustrations were performed 1/,y a vocal quintette, a motet "Civitas Sancti Tt1i'' and a section
of the "Mass for Five Voices".

REPORT OF THE COUNCIL
The programme of the Session 1972-73 was as follows:
2

October Opening Meeting-Address by the President (followed by a
Social Gathering).

16 October The Rev. A. C. Elder, B.A., B.D., Tutor, St. Andrew's Hall,
Selly Oak Colleges. Brazil-Where Tomorrow Struggles to be Born I
(with slides).
30 October

William Cooper, Novelist. Fiction and Reality.

13 November W. A. Cramond, O.B.E., M.D., F.R.C.Psych., D.P.M.,
Dean of Medicine, University of Leicester. Some Psychological
Aspects of Death and Dying.
27 November J. P. Barron, M.A., D.Phil., F.S.A., Professor of Greek,
King's College, University of London. With Spode in Caramania
(with slides).
II

December Jeremy Montagu. Musical Instruments-Their Invention
and Development (with instrumental illustrations).

8 January Oleg Polunin, M.A., F.L.S., Botany Master of Charterhouse
School Plant Hunting in Kashmir (with slides). (In conjunction with
the Natural History Section.)
22

January Neil Cossons, M.A., F.S.A., F.M.A., Director of the Ironbridge Gorge Museum Trust. Conservation of Industrial Monuments
(with slides).

5 February Sir John Wolfenden, C.B.E., M.A., D.Litt., Director and
Principal Librarian of the British Museum. Whither Education?
19 February Kenneth Hudson, M.A., F.S.A., Author and Broadcaster.
The English Building Limestones (with slides). (In conjunction with
the Geological Section.)

5 March Roger T. Anstey, M.A., Ph.D., Professor of Modem History,
University of Kent. The Atlantic Slave Trade.
19 March Lady Osborne. Ethiopia (with slides).
It is with great regret that we record the death of Mr. F. A. Sowter. A
member of Council for many years, he was at one time invited to be President, but was unable to accept owing to constant ill-health. A tribute to
him will be found elsewhere in the Transactions.
13
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Council has also suffered the loss of three of its members who have
now left Leicester-Mrs. Hodge, now Mrs. Branson, Dr. Elfed Thomas and
Mr. T. A. Walden, the last two being Past Presidents.
We are grateful for the service that all of these have given to the
Society.
This session there were no alterations to the programme, and attendance was good.
For part of the year our usual coffee-room was not available owing to
re-decoration so we adjourned for coffee to the Council Room. Because of
certain new arrangements at the Museum, it seems probable that this will
be our future venue for coffee. We hope that members will take the opportunity to meet there to discuss the lecture-or just to get to know one
another better!
Nowadays students at school or college seem to like to attend a lecture
only if the subject is of real personal interest or relevant to their particular
studies. To meet their need Council has decided to offer to schools and
institutions of further education a new scheme-corporate membership. A
subscription of £2 will pay for 4 books of tickets to be used as the school or
college thinks fit rather than by one individual student. Junior Associate
membership is still offered as before, but at an increased subscription of 5op.
Finally we would express our gratitude to the Museums, Libraries
and Publicity Committee for the new arrangements for the use of rooms at
the Museum, and also for the generous contribution of a sum to be specifically earmarked for subsidising the publication in the Transactions of works
of scholarship relevant to the spheres of interest of the Museums
Department.
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Chairman: Mrs. M. E. Ball, B.COMM.
Vice-Chairman: N. R. Dove, B.Sc.
Hon. Secretary: J. A. Morton, B.Sc.
Hon. Treasurer: F. W. G. James
Committee: Miss S. Canetti, B.Sc., Miss J. Dawson, M.A., A.M.A.,
Miss J. Foggie, Mrs. E. Hesselgreaves, Mrs. D. Kolaczek,
L. C. Lewis, B.COMM., and representing junior members,
R. Lilley
A shadow was cast over the year by the death, on 16th November,
1972, of our President, Mr. F. A. Sowter. Mr. Sowter had n record forty-one
years association with the Section, having served as Secretary, Chairman,
and President, this last office being created to honour his services. His
scientific work, in the finest tradition of amateur natural history, brought
him national recognition in cryptogamic botany.
Mr. Sowter's local work, from Horwood's "Flora" to the foundation
and growth of the County Naturalists' Trust, and his publications, are to
be the subject of a fuller review elsewhere. Mrs. Sowter has kindly agreed
to the suggestion that the Section inaugurate an annual "Sowter Lecture"
on appropriate aspects of botany.
Paid up membership for the year was no. Once again, meetings were
held at fortnightly intervals.
The average attendance for the second half of the 1971-1972 winter
session was fifty-four, to hear the following speakers: 3 January
Dr M. D. Hooper, "History in Hedges", joint meeting
with parent body.
S January Members evening.
Mr. G. Grass, "The Bradgate story".
19 January
9 February Mr. M. D. Jones, "The land of the SilureS"".
23 February Mr. J. Paull, "American natural history".
8 March
Professor H. P. Moon, "The living lake".
22 March
Mr. R. D. Osborne, "Tales of toads".

The Annual General Meeting was held on the 5th April, 1972 after
which slides were shown by a number of members.
The summer programme of outdoor meetings commenced with a visit
to Lawn and Old Woods, Groby, led by Mrs. E. Hesselgreaves on 29th
April. Plants in flower included wood bitter-cress, primrose and many
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willows. The stream valley contained great horsetail, kingcup, marsh
valerian, large bitter-cress, wild angelica, the quarry pool common watercrowfoot, spiked water milfoil and canadian pondweed, whilst in patches
of short turf were found early and yellow-and-blue forget-me-nots, spring
whitlow grass and lesser dandelion.
On the 13th May, Professor H. P. Moon demonstrated the rich fauna
of the little-used Ashby Canal at Snarestone.
The visit to Pasture and Asplin Woods, Breedon, on 27th May was
led by Mr. N. R. Dove. In these adjoining woods a variety of birds and
insects were noted, including oak apple galls caused by the hymenopteron
Biorhiza pallida. Herbs in flower included cowslip, false oxlip, early purple
and common spotted orchids and three-nerved sandwort.
Mr. C. Glenn showed members over the Wymondham orchid meadows
and Woodwell Head on 10th June. In Cribb's Meadow green-veined orchid
was observed in various shades from pale flesh to strong purple. Common
spotted orchids were accompanied by many species of grasses and sedges,
with meadowsweet, wild carrot, adder's tongue fem and bugle. In the
neighbouring meadow earthnut, dropwort, water avens and a great quantity
of yellow rattle grew with the grasses. In Woodwell Head a number of
fungi were identified by Mrs. D. Fieldhouse, including Phallus impudicus,
Aurlcularia attricula, Polypori,s squamoms, and Polyporus varitts on ash
with Daldinia concentrica.
The ramble of 24th June from Saxelby to Wartnaby via Wartnaby
Fishpond and back by bridle paths, was led by Mr. J. C. Clarke. Members
saw celery-leaved buttercup, pepper saxifrage, herb bennet, a variety of
other waterside plants and some very large swan mussels.
Mr. Jack Otter was the leader of the full day coach excursion on 9th
July, organised by Mr. Don Gordon. The party ascended the Long Mynd,
Shropshire, by the Cardingmill Valley from Church Stretton, visited Pole
Bank (1,700 ft. A.S.L.), and descended by Little Batch to Little Stretton.
On heather moor, common lizards and fox moth caterpillars were seen, as
well as moorland plants including bilberry, heath bedstraw, marsh pennywort, lousewort, Sphagnum and Polytriclmm. Upland-birds observed were
buzzard, red grouse, curlew, grey wagtail, wheatear, whinchat and stonechat.
On the 22nd July, Mr. I. M. Evans led a visit to Brown's Hill Quarry,
Holwell, to see large numbers of common spotted orchid and at least fifty
bee orchids in flower. Among the Lepidoptera, small heath and meadow
brown butterflies were quite plentiful, as were five-spot burnet moths.
Cinnabar caterpillars were feeding on ragwort.
Mrs. D. Kolaczek guided members over King Lud's Entrenchments,
Saltby, on 5th August. This County Trust Reserve of old limestone pasture
enabled many members to see night-scented catchfly and venus' lookingglass for the first time, as well as purple milk vetch, bee orchid, five species
of thistles, felwort and rest harrow.
The visit to Grace Dieu on 19th August was led by Miss J.E. Dawson.
The best habitats proved to be the quarry, especially for ferns, the disused
railway track, and the riverine woodland, although canal, birch-bracken
wood and roadside were also inspected. Mrs. E. Hesselgreaves was able to
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produce a notable list of plants, including a species of hare's ear, giant bellflower, wood melick, hart's-tongue fern, lady-fem, broad buckler-fem,
wild basil, bistort and opposite-leaved golden saxifrage.
Dr. and Mrs. A. D. Brown led members over new ground at Normanton Turville on 2nd September. In one of the spinneys a badger sett with
at least eleven entrances was seen to be in active use, whilst a dead pigmy
shrew was found in a cornfield. In Normanton Park, the upper lake had
a monotonous stand of reed-grass, but the lower lake was richer botanically
The Section visited Charnwood Lodge Nature Reserve on 16th September under the leadership of Miss S. Canetti. Amongst the ling was
tormentil and harebells, and cross-leaved heath, sneezewort and marsh
thistle were also observed, as were young specimens of the birch bracket
fungus and puffballs. Single specimens of lesser skull-cap and betony were
seen and the differences between the rushes Juncus effums, sttbttliflorus and
articulatus studied. Junctts squarrosus was also seen, extensively parasitised
by a small fly grub. The small chalk carpet moth was flying and one large
elephant hawk-moth caterpillar was recorded.
The season's geological excursion was led by Mr. M. D. Jones to
Sproxton Gullet Quarry on 30th September. The party examined excellent
exposures in the Lower Lincolnshire Limestone, and observed the underlying Lower Estuarine Series and Northamptonshire Sand. The Pleistocene
erosion channel which is so admirably displayed in this quarry was also
demonstrated by the leader who outlined the possible causes relating to its
formation.
Mr. and Mrs. J. S. Fieldhouse led the fungus foray to South Wood,
near Staunton Harold on 14th October. Of the very thorough list prepared
by Mrs. Fieldhouse, perhaps the following fungi are of especial interest: Boletus si,btomentostts the cap of which had been nibbled by a small mammal, Hygrophorus ebttrnetts and Hypholoma dispersttm.
The average attendance at field meetings was twenty-five. We should
like to thank all leaders and others who helped to make the summer season
such a success, in particular landowners and agents who kindly gave us
permission for access.
The winter programme for 1972-1973 began on 18th October in the
now traditional fashion of a members' exhibition evening. The ten exhibitors
provided a wealth of well-presented material for observation, comment and
discussion, supplemented by a tour of an exhibition illustrating the research
interests of the Museum Department of Biology.
Speakers for the rest of the calendar year were: I November Mr. B. Cooper, "Honeybees"
15 November Mr. I. M. Evans, "Nature conservation in Leicestershire and Rutland".
29 November Miss J. Coy, "A zoologists view of archreology".
13 December Mr. N. S. Munro, "Forestry and wild life".
The average attendance for these meetings was fifty-seven.
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Geology
Officers for 1972-73
Chainnan: Mr. G. Stacey
Vice-Chairman: Dr. J. Hudson
Hon. Secretary: Mr. M. Jones
Hon. Treasurer: Mr. A. Mathieson
Field Meetings Secretary: Mr. R. King
Student Representative: Miss H. Chatman
Committee: Mrs. C. Thorpe, Mrs. J. Plummer, Mr. J. Oldham,
Mr. J. Lush
Membership for the 1972-73 session was maintained at 135, a total
which is exactly the same as for the previous year.
Apart from the ordinary meetings, of which ten were held, the Section
launched several new ventures which will probably become permanent
features of the programme. On 13th January a Saturday School on The
Evolution of the Leicestershire Landscape was held at Vaughan College and
attracted 77 participants. This was organised jointly with the Department
of Adult Education, University of Leicester and will, we hope, be the first
of many.
The Section also held a reception for the Geology Section of the British
Association for the Advancement of Science and as part of the proceedings
arranged a special showing of the Apollo 15 lunar film by courtesy of the
American Embassy.
Evening meetings:
6 September, 1972 Reception for the Geology Section of the British
Association for the Advancement of Science.
19 October. "Leicestershire Soils" by Mr. A. Thomasson, Soil
Survey.
2 November. "Taurus mountains of Turkey", by Dr. R. Mason,
University College, London.
16 November. "The Origin of Mammals", by Dr. R. Savage,
University of Bristol.
30 November. "Mineral collecting past and present", by Dr. R.
Harker, University of Leicester.
7 December. Conversazione at University of Leicester.
4 January, 1973 "Jurassic Ammonites"~ by Dr. J. Calloman, University College, London.
II January. Junior Section meeting, Mrs. M. Ball and Mr. A.
Mathieson.
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13 January. "The Evolution of the Leicestershire Landscape", a Saturday School organised jointly with the Department of Adult
Education, University of Leicester.
Chairman: Mr. G. Stacey
Speakers: Mr. R. King, Dr. T. Ford, Dr. F. Taylor, Dr. J. Hu:ison, Dr. J. Rice.
·
18 January. "The Geology of Arctic Norway", by Dr. J. McD.
Whitaker, University of Leicester.
1 February. "The Life and Environments of the British Trias", by
Dr. G. Warrington, Institute of Geological Sciences.
15 February. "Some aspects of the Upper Estuarine Series of the
East Midlands", by Dr. C. Askin, University of East Anglia ..
19 February. "The English Building Limestones", by Mr. K. Hudson. (Joint meeting).
1 March. Members' Evening. Speaket'S: Mrs. M. Ball, Dr. R. Harker,
Mr. A. Mathieson, Mr. G. Stacey.
15 March. Annual General Meeting and Chairman's Address. Mr.
G. Stacey, "Theology and Geology through the Ages".
Field Meetings:
June, 1972 Rhretic of the Nottingham area, Mr. J. H. Sykes, Nottingham.
24 June. West Derbyshire, Dr. F. Broadhurst, Manchester University.
22 July. Groby Quarries, Chamwood, Mr. R. King, University of
Leicester.
5 August. The Inferior Oolite and Pleistoccne Channel of Sproxton,
N.E. Leicestershire, Mr. M. D. Jones, Leicester Museums.
19 August. The Lias of the Croxton Kerrial area of N.E. Leicestershire, Mr. R. Clements, University of Leicester.
2_ September. The Precambrian, Cambrian and Old Red Sandstone of
the Nuneaton area, Dr. J. H: McD. Whitaker, University of
Leicester.
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F. A. SOWTER, F.L.S.
-AN APPRECIATION
With the death on 16th November 1972 of F. A. Sowter, Leicester
lost its most distinguished living local botanist. Tributes to his work in the
field of cryptogamic botany have appeared in the appropriate national
journals, and the purpose of this note is to chronicle his life-time's association with the Literary and Philosophical Society, together with his work
on the local flora and its conservation.
Frederick Archibald Sowter was born in Leicester on 30th August
1899. He was a pupil at the Wyggeston School from 1909 to 1914 during
the headmastership of the Rev. Canon "Jimmy" Went, of whom he still
spoke with profound respect sixty years later. His family lived at the time
in Nelson Street, where their neighbours were the Taylors, who played an
important part in encouraging his natural history interests. The father, S.
0. Taylor, was an entomologist by hobby and the son, Stephen A. Taylor,
a fellow pupil at the Wyggeston, was his boyhood companion in rambles in
search of plants and insects throughout the Leicestershire countryside and
a life-long friend until his death in 1953.
It was also at this time that he came under the influence of A. R. Horwood, Sub-Curator at Leicester Museum from 1901 to 1922. Horwood
gathered about him a group of young botanists, known locally as "Horwood's
Boys", whom he encouraged in the study, not then regarded as a serious
academic discipline, of the local flora. Many of them went on to distinguished careers in the natural sciences either as amateurs or professionals
and Sowter was no exception.
It was while at school, about 1911-1912, that he was first taken to
meetings of the Literary and Philosophical Society by S. 0. Taylor, who
was a member of Section E for Zoology and Microscopy. They must have
impressed him, since in a letter to the Hon. Secretary some six months
before he died he vividly recalled the titles and contents of a number of
the lectures. He was away from Leicester on active service with the Argyll
and Sutherland Highlanders during the latter part of the war years and
afterwards served for a year or so in the army of occupation in Germany.
Returning to Leicester in the early twenties, he set about training himself
for a career in textile chemistry and eventually joined Courtaulds Ltd., with
which firm he remained until his premature retirement, due to ill-health,
in 1958.
He appears to have taken up membership of the Society again in the
late twenties, his election as an Associate of Section D, Botany, on the proposal of W. E. Mayes, being recorded in a minute of 19th January 1927,
and his name appearing in the list of members of the parent body in 1928.
A paper on "Leicestershire Mosses" was read by him to Sections D and E
on 18th December 1929, the account in the Transactions recording, somewhat condescendingly, that "The lecturer has added several new varieties
to our Leicestershire list, and is therefore qualified to speak on this subject"
He must have proved an enthusiastic member of the Section since late in
20
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1930, upon the appointment of the Hon. Secretary, G. J. V. Bemrose, to
a post at Stoke-on-Trent Museum, he was elected to succeed him in this
office and that of Curator of the Society's Herbarium. The first minutes in
his characteristic hand are for a meeting held on 19th November of that
year. He served in this capacity and that of joint Hon. Secretary to Sections
D and E, Botany and Biology, on various occasions between 1930 and 1939
and represented the Sections on Council throughout that period. He was
one of a handful of pre-war members who met on 24th February 1944 to
restart the Section after a break in activities due to the war, and a month
later he was elected Joint Hon. Secretary, a post which he held, together
with that of Representative on Council, until 1951. On the death of S.
A. Taylor late in 1953 he succeeded him as Chairman, an office he held until
1963, when, in recognition of over thirty years' service to the Section, he
was made its first President, an office he held until his death. He became a
member of Council in 1952 and served until his death. Early in the sixties
he was asked to accept nomination as President of the Society and it was
with great regret that, due to ill-health, he had to decline this honour.
In the late twenties and early thirties he was actively engaged in work
both on the flowering plants and bryophytes of Leicestershire and Rutland.
The Transactions for 1930-31 contain a number of flowering plant records
made by him and we know that he was then serving as Hon. Secretary of the
Committee which had been set up in 1912 to prepare a new Flora. None of
the records of the Flora Committee seem to have survived but correspondence from A. R. Horwood found amongst his papers gives some idea of
the considerable amount of work involved, particularly after the request
made in 1931 that the new Flora should be ready for the British Association
meeting in Leicester two years later. Between 6th January 1932 and 16th
August 1933, he received thirty-two letters from Horwood amounting in
all to 117 pages. The greater part of this correspondence consisted of requests for detailed information on local botany and botanists, copies of
large numbers of herbarium labels, loans of books and "survey work and
special collecting" in areas for which little information was available to
Horwood, who had been working in London for most of the preceding
decade. His help in the preparation of the Flora is recorded on p. ccxcii in
the following terms, "Mr. F. A. Sowter, Sec. Flora Committee, for unfailing
assistance in supplying notes, looking up specimens or information at
Leicester, and much other valuable assistance, both before the war, and recently, since he became secretary," and in his letters Horwood, who was at
times somewhat stinting in his praise of the work of others, doubted whether
this expression of gratitude was in any way adequate. Certainly Sowter must
have spent a great deal of his spare time during 1932 and 1933 not only on
this research but in arrangements for the British Association meeting.
Although he was never again quite so active in this field of botany he retained
his interest in flowering plants and when a third Flora Committee was set up
late in 1967 to revise the 1933 publication and resurvey the flora of
Leicestershire, he gladly accepted their invitation to become an advisor to the
Committee, in which capacity he made an active contribution to their
deliberations.
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Although he made a major contribution to the 1933 Flora, it was in
the field of cryptogamic botany that F. A. Sowter was really to break new
ground. A sentence in one of Horwood's letters, that of 10th August 1933,
is worth quoting in this context, "We will talk later on over the cryptogam
vol. in which you must play a good part." It was Horwood's intention to do
for the cryptogams of the two counties what he had accomplished for the
flowering plants, but it was in fact Sowter who was to realise that ambition.
The first group to attract his interest were the bryophytes and his first
collections of material appear to have been made during 1927. The following
year was spent acquainting himself with the commoner species, such as
Hypnum cupressiformc in all its different forms, and he then collected extensively in Leicestershire and Rutland until mid-1941 when his account
of the bryophytes of the area was published. The convention, common at
the time and which he adopted, of only listing the botanical districts of the
two counties from which he had recorded the commoner species conceals
the amount of work involved in this publication. He took the opportunity
of the discovery four years later of a small collection made in 1830 by the
Rev. Andrew Bloxam to add further records made in the period 1941-44.
With the approaching publication of the results of over a decade's
work on bryophytes, he turned his attention to two other groups of cryptogams, the myxomycetes and lichens. Myxomycetes occupied some of his
time in the early and middle forties, most of his collecting
being done between 1940 and 1946 and the account of his discoveries was
published in the Transactions in 1958. Lichens were a task of quite a different magnitude, partly because of the much greater number of species
involved and partly because of the difficulties of identification. His first
collections of lichens appear to have been made in 1940 and he collected
extensively in Leicestershire and Rutland during the war years, 1941-44,
and less actively up to 1950, when publication of the second part of "The
Cryptogamic Flora of Leicestershire and Rutland" that on lichens, took
place. In the foreword to this paper he acknowledges his debt of gratitude
to Dr. Walter Watson who helped him to get to grips with the group and
with whom he remained in regular correspondence until the latter's death
in 1960. Much of his time was spent in attempting to confirm the earlier
records of Bloxam, Horwood and others, particularly those for the Chamwood Forest area, and in this quest he was surprisingly successful considering the cumulative effects of air pollution on the lichen flora of the
county to which attention was first drawn by Horwood in 1907.
His interest in bryophytes and lichens never flagged but during the
fifties and sixties a combination of factors, notably an increasingly severe
respiratory condition, prevented him from doing much field work and did
not allow him much opportunity to add to his published work on the two
counties. However, after a crisis in his health in late 1966 and with devoted
nursing by his wife Marion, he was able in the remaining six: years of his
life to do much more, working on material collected by himself, his wife,
D. L. Hawksworth and the author of this note, amongst others. As a result
he published in 1969 notes bringing up to date his 1941 and 1945 papers
on bryophytes and that of 1950 on lichens. Further additions followed in
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1970 in a joint paper with D. L. Hawksworth, and another in 1972; He had
already gathered together some notes for a further paper in 1973 when he
died and it is hoped to publish these in due course. He was active at his
microscope until only a week before his death and on Friday 10th November,
when the author last saw him, he was most excited by the confirmation by
A. C. Crundwell of his identification of a moss Ephementm recttrvifolimn,
new to the county, found by his wife earlier that month in their garden in
Stoughton Lane.
Conservation of the wild life of the two counties he knew so well was
a cause always close to his heart and he felt keenly the losses to their flora
occasioned by the felling of woodland and the drastic changes in agricultural
practices adopted during the second world war and subsequent decades, as
may be seen from his article "Our diminishing flora", published in the
Transactions in 1960. It must have been a source of some comfort to him
that he was able to make a very positive contribution to the work of the
Nature Reserves Investigation Sub-Committee for Leicestershire and Rutland which was set up in 1943 and reported in February 1944. The form of
the final text must have owed a great deal to his unique knowledge of the
two counties and this knowledge was again called upon when the first
schedule of Sites of Special Scientific Interest for the area was prepared in
1952-53 by Eric Duffey of the Nature Conservancy. This schedule was
based substantially on the 1944 recommendations. He was as well aware as
others, however, of the scant protection that inclusion in this schedule gives
to sites of interest, the destruction in 1955 of almost the last remaining
area of wet moorland in Leicestershire, at High Sharpley, being a pointed
example. For this reason he was a keen advocate of local initiative in
conservation matters and was a founder member of the Leicestershire Trust
for Nature Conservation set up in 1956 and a member of its Council until
his death. Although somewhat incapacitated by illness, he was actively
involved in Trust affairs in the late fifties, liaising with the Regional Office
of the Nature Conservancy, providing evidence for the enquiry on the route
of the MI across the Charnwood Forest and helping to lay the ground for
the magnificent bequest by Miss C. E. Clarke to the Trust of over five
hundred acres of her estate at Charnwood Lodge as a nature reserve. Later,
he took more of a back seat, but although rarely able to get to meetings of
Council he was always available for advice and information.
He had, of course, been closely associated with the Museum since his
schooldays. He was co-opted in July 1952 to the Museums and Libraries
Committee, on which he served for over twenty years, and was honoured
in 1971 by appointment as one of the first two Honorary Associates of the
Museum. He contributed a considerable amount of material to the Museum
collections during his lifetime and at his death bequeathed to the institution
his cryptogam collection together with all his notebooks and records. The
collection, which amounts to over six thousand specimens, is worldwide in
scope although with a strong bias towards local and British material and the
bequest, together with material already existing in the collection, makes it
one of the most important of its kind in the country. His library, which must
have been one of the most comprehensive on cryptogamic botany ever

24

LEICESTER LITERARY AND PIULOSOPHICAL SOCIETY

assembled by a private individual, with a number of rare early works, was
divided, according to his wishes, between the two national societies with
whom he had been closely associated, the British Bryological Society and
the British Lichen Society. Material duplicating their holdings was given
to Leicester Museum, where it forms a useful nucleus for future work on
his collections, particularly the bryophytes. The collections are available for
study in the Biology Department of the Museum and cataloguing, which
was well advanced at the time of writing, should be completed by late 1973.
What may be said in conclusion of a man who, despite the drawbacks
of lack of opportunity in his youth to pursue his interests professionally and
ill-health in later life, managed to accomplish so much? The encouragement
he received in his schooldays from A. R. Horwood he passed on in generous
measure to several generations of naturalists, of whom the writer considers
himself fortunate to have been one. He was an amateur in the very best
traditions of this country, yet he pursued his interests with a dedication
and discipline equalled by few' professionals. He will be remembered not
only for his great contribution to knowledge of the flora of Leicestershire,
Rutland and further afield, but also for the generous hospitality provided by
Marion and himself to all comers to their home at Stoughton. His counsel
will long be missed by those who had the fortune to know him.
LIST OF PUBLICATIONS RELATING TO LEICESTERSHIRE
AND RUTLAND
1941
1945
1950
1958
1960
1969a
1969b
1970
1972a
1972b

The cryptogamic flora of Leicestershire and Rutland. Bryophytes.
Leicester: F. A. Sowter.
Notes on and additions to the bryophytes of Leicestershire and
Rutland. NWest. Nat. 20,49-51
The cryptogamic flora of Leicestershire and Rutland. Lichens.
Leicester: Leicester Literary and Philosophical Society.
The Mycetozoa of Leicestershire and Rutland. Trans. Leicester lit.
phil. Soc. 52,20-27.
Our diminishing flora. Trans. Leicester lit. phil. Soc. 54,20-27
Leicestershire and Rutland bryophytes 1945-1969. Trans. Leicester
lit. phil. Soc. 63,40-49
Leicestershire and Rutland lichens, 1950-1969. Trans. Leicester lit.
phil. Soc, 63,50-61 (with D. L. Hawksworth).
Leicestershire and Rutland cryptogamic notes, 1. Trans. Leicester
lit. phil. Soc. 64,89-100 (with D. L. Hawksworth).
Octodiceras fontanum (La Phyl) Lindb. epiphytic on sponges. J.
Bryol. 7,87
Leicestershire and Rutland cryptogamic notes, 2. Trans. Leicester
lit. phil. Soc. 66,21-25.
I, M. EVANS

*The Bennett Lectures

THE EARTH'S CORE
Preface by

M.A.KHAN
The last ten years might justly be claimed as the "Decade of Geophysics".
During this period, geophysicists equipped themeselves with a new generation of instruments on land, sea, air, and in satellites; they obtained a large
body of high quality data and revolutionised thinking in the Earth Sciences.
The scene was set in 1959 by the appearance of a text-book summarising
the state of knowledge of the subject-the first important geophysics text
since Sir Harold Jeffreys' classic, "The Earth", (which was first published
in 1924). This text-book was called simply "Physics and Geology" and it
was written by Professors J. A. Jacobs, R. D. Russell, and J. Tuzo Wilson.
It was immediately adopted as the standard text on the subject by the
University of Leicester.
Six years ago we had the privilege of having one of the authors,
Professor Tuzo Wilson, deliver the 3rd Bennett Lecture on "Rift Valleys
and Continental Drift''. It provided one of the most important scientific
papers to be published in the Transactions of this society, and has attracted
the attention of Earth Scientists all over the world. This year we are again
fortunate, for another of the authors, Professor Jacobs, who has been on
study leave at the University of Newcastle-upon-Tyne, has delivered the
present lecture on "The Earth's Core".
Professor Jacobs is a mathematician by training. After war service
in the Navy, he was appointed lecturer in mathematics at Royal Holloway
College, London. He became interested in geophysics after a collision with
Professor Wilson in Toronto about 15 years ago and since then has been
publishing about a dozen papers a year on the subject I He now holds the
distinguished position of Killam Memorial Professor of Science and Director of the Institute of Planetary Physics in the University of Alberta.
Professor Jacobs is one of the world's leading theoretical geophysicists
and is the acknowledged expert in subjects like the Earth's Thermal History,
and the Magnetic Field, which require an understanding of the Earth's deep
interior. His paper is a masterly review of knowledge and ideas of a part of
the Earth we shall never see, and about which it is rather difficult to get any
information at all, for the core of the Earth is like the yolk of an egg whose
shell we can never hope to penetrate. Yet it may be that processes taking
place in the core have a profound effect on the surface. For example, one
possibility that geologists have been exploring in recent months is contained
in a theory that claims that some volcanoes originate as "plumes" from
deep in the mantle. In his lecture, Professor Jacobs suggests a possible source
for such plumes. His whole lecture is replete with seminal ideas, and will
long be a stimulus to all those interested in the physics of the Earth.
*Delivered in the Department of Geology in the University of Leicester on nt

February, 1973.

THE EARTH'S CORE
by

J. A. JACOBS
1.

INTRODUCTION
At a depth of about 2,900 km. in the Earth there is a discontinuous
drop in the velocity of compressional earthquake waves ("P" waves). This
marks the boundary between the mantle and the core; below this boundary
shear ("S") waves have never been detected. The outer core must therefore
have negligible rigidity; it must be fluid. Oldham first observed in 1906 that
P waves received at the antipodes of an earthquake arrived later than
expected. He proposed the existence of an inner core with lower P velocities
than the outer core and also predicted the existence of a shadow zone. In
1912 Gutenberg verified that there was a shadow zone for P waves between
about I05° and 143° from the epicentre. This zone is not a true shadow
zone, however, since some waves of small amplitude are observed in it. Miss
Lehmann in 1935 suggested that this could result from an inner core with
higher (rather than lower) P wave velocities.
There has been much controversy over the physical state of the inner
core. For many years it has been suggested that it is solid, but only very
recently has any real evidence for this been obtained. From an analysis
of the normal modes from 84 recordings of the March 1964 Alaska earthquake, Dziewonski and Gilbert (1971) concluded that no model of the
Earth with a liquid inner core could satisfy all the data. The existence of
a solid inner core has now finally been confirmed by the identification of
a phase called "PKJKP" on seismograms (Julian et al., 1972). This phase
involves the passage of shear waves through the central core.
2.

THE ORIGIN OF THE EARTH'S CORE
There has been much speculation on the origin and evolution of the
Earth's core, which in all probability is bound up with the origin of the
Earth itself. It is a common assumption in most theories of the origin of
the Earth that the proto-Earth was homogeneous and that the present
differentiation into core, mantle and crust occurred later. There are, however, as Ringwood (1966b) has pointed out, a number of difficulties with
such a model, and there have been some qualitative considerations in recent
years of a non-homogeneous accretion of the Earth and planets.
Earlier views on the history of the solar system favoured a hot origin
for the Earth. These ideas gave way later to theories involving low temperature accretion of particles of roughly the same composition as chondritic
meteorites. Accretion was assumed to be comparatively slow (about 100 million years). In this way the gravitational potential energy of the incoming
particles would have been largely radiated away, and would not therefore
have raised the temperature of the Earth significantly. Heating of the Earth
is then presumed to have taken place by the decay of long-lived radioactive
26
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isotopes, and this would have given rise to differentiation and the fonnation
of a core.
Elsasser (1963) has described in some detail this type of model of an
original Earth which accreted cold, with the material unifonnly distributed.
The main feature of such an Earth model is that the melting point curve of
the silicates rises much more steeply with depth than the actual temperature.
This implies that the viscosity of the silicates should increase appreciably
with increasing depth. As the original Earth is heated by radioactivity the
outer layers are then the first to become soft enough to pennit iron to sink
towards the centre; farther down the "fall" of iron towards the core is slowed
by increasing viscosity. It then fonns a coherent layer; this, however, is
gravitationally unstable and results in the fonnation of quite large blobs. The
latter fall rapidly to the centre, and give rise to a "proto-core." Elsasser
estimated that the fonnation of such a proto-core (which would have been
slightly smaller than the present core) probably took no more than several
hundred million years.
During the past few years, a number of workers have returned to the
idea of a hot origin for the Earth. For example, Ringwood (1960) proposed
that the Earth formed directly by accretion from the primitive oxidized
. dust in the solar nebula, and that reduction to metal, loss of volatiles,
melting and differentiation occurred simultaneously and as a direct result
of the primary accretion process. During the later stages of accretion, when
the melting point of the sudace was exceeded, metallic iron segregated into
masses large enough to flow directly into the core. Gravitational energy
liberated during the fonnation of the core in such a model would also contribute sufficient heat to melt the globe completely. Segregation of the
core would have occurred as a continuous process during the primary
accretion. It is also possible that core fonnation on such a model would be
so fast as to be catastrophic.
Safronov (1965), on the other hand, believes that the Earth accumulated
mainly by the impact of asteroid-sized bodies, not dust particles. A few
per cent of the energy from the impact of large bodies would then be
released in the fonn of seismic waves, and this would heat the whole of the
interior of the Earth. This heat could not easily escape again into space.
Thus a relatively high initial temperature of the Earth seems possible even
if the accumulation time was as long as 100 million years (Safronov, 1969).
Most theories of the Earth's main magnetic field ascribe its origin to
motions in the fluid core of the Earth. Hanks and Anderson (1969) investigated the early thennal history of the Earth with the additional constraint
that core fonnation must have occurred before the emplacement of the
oldest known rocks possessing remanent magnetism. To fulfill this constraint they found that the Earth must have accreted during a period of less
than 500,000 years (this would have taken place some 4,500 million years
ago). In such a model it is probable that the accretion period would, in fact,
have been less than 200,000 years and that large scale differentiation of
the Earth would have taken place upon accretion. This also would imply
a hot origin.
Wetherill (1972) has pointed out that measurements of the concentration of rubidium and strontium and the strontium isotopic composition

28

LEICESTER LITERARY AND PIIlLOSOPHICAL SOCIETY

of lunar sa111ples indicate that a major fractionation of rubidium relative to
strontium took place on the moon 4,600 million years ago. Similar studies
of the highly differentiated lunar breccias provide additional evidence for
a very early lunar differentiation. Wetherill concludes that the most likely
heat source for this initial differentiation is the gravitational energy of lunar
accretion and that for a sufficiently high temperature to be reached during
the accretion period, the time scale for the accretion must be of the order of
a thousand years. By analogy with the Moon, Wetherill suggests that the
entire Earth was initially melted and fractionated and that the age of the
oldest rocks (about 3,500 million years) indicates that it was not until then
that the Earth cooled sufficiently to enable the formation of extensive areas
of stable crust.
This time scale for the accretion of the Earth (about r,ooo years) is
very different from that proposed by Safronov (1965, r969) and others
(viz. about 100 million years). However the process of accretion of the
Earth is very complex and imperfectly understood. The rate of mass growth
would initially increase because of the increase of cross section of the embryo
Earth, pass through a maximum and then decrease because of the exhaustion
of accretable material. This characteristic of the accumulation process
determines the length of the accumulation period and the amount of heating
of the Earth through the release of the gravitational energy of accretion.
Levin (1972) has recently reviewed our knowledge of the accretion process
and concluded that the Earth cannot have accreted in less than 100 million
years.
Oversby and Ringwood (1971) have also produced evidence for the
very early formation of the Earth's core. The age of the Earth (about 4,550
million years) is based on the discovery that the isotopic composition of
modem terrestrial leads falls on the meteoritic isochron, which records a
differentiation of lead relative to uranium at that time. It is assumed that
the lead : uranium ratio of the upper mantle and crust has remained
essentially constant since that time. Ringwood had argued in 1960 that iron
descending during core formation would take with it substantial amounts
of lead but not uranium, i.e., core formation would change the lead :
uranium ratio in the upper crust and mantle. He thus concluded that the
4,550 million years terrestrial event recorded by lead : uranium geochronology referred to the time of core formation which must have taken place very
soon after the formation of the Earth. The main argument for Ringwood's
conclusion is that during core formation the lead : uranium ratio of the
metal phase would be higher than that in silicates; the opposite point of
view was taken by Patterson and Tatsumoto (1964). Oversby and Ringwood
(1971) thus carried out experimental measurements of the distribution
coefficient of lead between relevant metal and silicate systems to settle this
question. Their results indicated that lead always ends up preferentially in
the metal phase, and they deduced that the time interval between accretion
and core formation was only about 20 million years; indeed, core formation
could well have occurred simultaneously with accretion. All these results
strongly favour models of the Earth in which much of the accretion occurred
under sustained high temperature conditions, as against models in which
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the Earth accreted in a cool, unmelted state and was heated later by the
decay of long lived radioactive isotopes.
.
Orowan (1969) was one of the first to suggest that the Earth may
have accreted inhomogeneously. He pointed out that iron is plastic ductile,
even at low temperatures, provided that it does not contain far more carbon
than is found in meteorites. As a result metallic particles would be expected
to stick together when they collide because they can absorb kinetic energy
by plastic deformation. They can therefore combine by cold or hot welding.
Silicates, on the other hand, are brittle and break up on collision except
within a narrow temperature range near their melting point. The accretion
of the planets may thus have started with metallic particles. Once sufficiently
large, a body could easily collect non-metallic particles by embedding them
in ductile metal, and later by gravitational attraction. Orowan thus suggested that planets may arise cold in this way with a metal core already
partially differentiated, and that subsequent melting could produce a sharp
boundary between core and mantle.
Turekian and Clark (1969) also proposed a model of the planets stratified initially due to inhomogeneous accumulation of the elements. As the
primitive solar nebula cooled, elements and compounds would condense
in the order of increasing vapour pressure. Larimer (1967) calculated that
the order, of condensation would be iron and nickel, magnesium and iron
silicates, alkali silicates, metals such as silver, gallium, copper and iron
sulphide and finally metals such as mercury, tellurium, lead, indium and
bismuth. Such an order of condensation is that grossly inferred in the Earth,
and usually attributed to differentiation. Turekian and Clark thus suggested
that the Earth's core formed by accumulation of the condensed iron-nickel
in the vicinity of its orbit which, as in Orowan's model, became the nucleus
upon which the silicate mantle was deposited. It must be pointed out, however, that according to Blander and Katz (1967) and Blander and AbdelGawad (1969), at the pressures that existed in the solar nebula, the silicates
would have condensed before iron. Larimer has also revised his earlier
conclusions and now believes that iron condensed slightly later than the
silicates (Anders, 1968; Larimer and Anders, 1970).
The iron concentration of the terrestrial planets decreases monotonically with distance from the sun. Al'tshuler (1972) takes this as evidence
that large scale differentiation of the elements existed in the protoplanetary
cloud at the time of formation of the solar system. Such an enrichment of
the central zone of the cloud could be due, as suggested by Harris and Tozer
(1967), to a slower dissipation of iron nickel particles as a result of their
cohesion and growth in the course of magnetic interactions.
An important boundary condition for the formation of the Earth is
that the outer core at present (and probably 3,000 million years ago) must
be molten. With the Turekian-Clark model there does not appear to be
enough energy available to melt the outer core either during or after
accretion-it is even more difficult to do so for a cold accretion model
(Hanlcs and Anderson, 1969). This difficulty can be overcome if the lighter
component of the core is sulphur (See § 5). The eutectic temperature for the
system Fe/FeS is 990°C and appears to be remarkably insensitive to
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pressure up to at least 30 kb (Brett and Bell, 1969). In an Earth of meteoritic
composition the sulphur-rich iron liquid is the first melt to be formed. Core
formation could proceed under these conditions at a temperature some
6oo°C lower than would be required to initiate melting in pure iron. In the
vicinity of the core, the eutectic temperature is some 1600°C lower than
that for pure iron.
Anderson and Hanks (1972) have recently reconsidered the inhomogeneous accretion model. They examined the condensation sequence in more
detail and concluded that, after all, such a model can account for the early
melting of the core. Assuming the Earth is fully accreted and solid, the
zonation is as follows: a uranium/thorium rich central nucleus, composed
primarily of calcium, aluminium and titanium rich silicates; a shell of iron/
nickel containing some of the earlier condensates which had not fully condensed or accreted when the iron and nickel condensed; a shell of less
refractory silicates, mainly pyroxene and olivine; a shell of potassium and
sodium rich silicates; and finally a shell of hydrated minerals and the
volatile rich condensates. The proto-core is composed of the refractory
nucleus and the iron-nickel shell. The nucleus heats up rapidly because of
its high uranium content and starts to melt the metal shell. The core is
gravitationally unstable and when melting has progressed sufficiently it
will overturn, plastering the refractory nucleus to the base of the solid
mantle. This is unlikely to be a symmetric process and the nucleus will be
plastered preferentially at the base of one hemisphere of the mantle.
Anderson and Hanks estimate that the density of the nucleus at the coremantle boundary would be less than that of "normal" mantle material at
the boundary. This, together with its high radioactive content, may cause
the nucleus to melt its way through the mantle and initiate continental
growth in one hemisphere some 3,800 million years ago (Hurley and Rand,
1969). The "anorthosite event" 1,300 million years ago may also be related
to the rise of the nucleus. Both events are unique happenings in the history of
the Earth and have at times been attributed to core formation or violent
events related to the Moon.
The model of Anderson and Hanks could also account for "bumps" on
the core-mantle boundary which have been suggested as a possible explanation of certain features of the Earth's magnetic and gravity fields.
They have suggested that pieces of the original nucleus which have been
plastered against the top of the core could possibly depress the interface.
Analysis of travel times of compressional waves reflected at the coremantle boundary shows that these bumps (if these exist) cannot exceed a
few km. in height, for this is the limit of resolution of present day seismic
techniques. Hide and Horai (1968) showed that, because of the density
contrast at the core-mantle boundary, bumps with horizontal dimensions
up to thousands of km. and a km. or so in height would make a significant
(although not dominant) contribution to the observed distortion of the
gravitational field at the Earth's surface. Hide (1967, 1969, 1970) also
suggested that bumps on the cor~mantle boundary might affect the flow
pattern in the core, and thus influence the detailed configuration of the
geomagnetic field and its time variations. While the liquid core of the
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Earth is the only likely location of electric currents responsible for the main
geomagnetic field, it is the most unlikely place to find density variations of
sufficient magnitude to cause the observed distortions of the gravitational
field. These must arise largely in the mantle. Thus any correlation between
gravity and magnetic anomalies would reflect processes at the core-mantle
boundary. Hide and Malin (1970) argued that if both gravity and magnetic
anomalies are the result of the same topographic features, it should be
possible to find statistically significant correlation between them-in fact
they found, for spherical harmonic coefficients up to degree 4, a correlation
coefficient of 0.84 between large scale features of the Earth's non dipole
magnetic field (for epoch 1965) and the gravitational field, provided the
magnetic field is displaced 160° eastward in longitude >... Hide and Malin
also showed that }.. has increased linearly with time since 1835. This
dependence of >.. on time is associated with the westward drift of the geomagnetic field.

3. THE THERMAL REGIME OF THE CORE
The seismological evidence for a sharp inner c.ore boundary and one
or more first order discontinuities in velocity at greater radii raises the
important question of possible liquid-solid or solid-solid phase transitions
in either a homogeneous material or in a multi-component chemical
system. If the transitjon from the inner to the outer core is a transition from
the solid to the liquid form of a single material, then the boundary must be
at the melting point and a constraint is put on the thermal regime of the
Earth's interior. Jacobs (1953) has used this fact to explain why the mantle
and inner core are solid, while the outer core is liquid.
At the boundary between the silicate mantle and the iron core there
will be a discontinuity in the melting-point depth curve. This discontinuity
will be a drop in going from the mantle to the core since the actual temperature must be below the melting-point curve in the mantle, above the
melting point curve in the core, and yet be continuous across the coremantle boundary. If the melting temperature at the centre of the Earth is
higher than that of the mantle at the core-mantle boundary, the melting
point curve for the Earth will have the general shape shown in Fig. 1.
As the Earth cooled from a molten state, the temperature gradient
would be essentially adiabatic, there being strong convection currents and
rapid cooling at the surface. Solidification would commence at that depth
at which the curve representing the adiabatic temperature first intersected
the curve representing the melting-point temperature. Solidification would
thus begin at the centre of the Earth. A solid inner core would continue to
grow until a curve representing the adiabatic temperature intersected the
melting-point curve twice, once at A, the boundary of the core and mantle,
and again at B, as shown in Fig. 1. As the Earth cooled still further, the
mantle would begin to solidify from the bottom upward. The liquid layer
between A and B would thus be trapped. The mantle would cool at a
relatively rapid rate, leaving this liquid layer essentially at its original
temperature, insulated above by a rapidly thickening shell of silicates and
below by the already solid (iron) inner core.
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In the above discussion no specific values of the temperatures are
postulated, and the behaviour of the adiabatic and melting point curves need
not be known exactly. If they vary qualitatively as shown, the above
argument gives a physical explanation for the existence of a solid inner
core. It follows by similar reasoning that if the melting-point depth curve
in the core never rises above its value at the core-mantle boundary, then,
as the Earth cooled from a molten state, the entire core would be left liquid.
Finally, if the Earth had a cold origin and never became completely molten,
then as the temperature increased with time a liquid outer core, with a solid
inner core, would eventually form. However, if the Earth were never completely molten, it is difficult to explain the differentiation into core and
mantle and hence a melting-point depth curve of the form shown in Fig. 1.
The above arguments break down if the recent melting point and
adiabatic temperature curves of Higgins and Kennedy (1971) are correctfor in their curves the adiabatic gradient is steeper than the melting-point
gradient in the outer core. Kraut and Kennedy (1966) found that for most
metals there is a linear relationship between the melting-point temperature
and the fractional change in volume resulting from the applied pressure.
If this linear relation holds for iron and may be extrapolated to high pressures, a melting-point depth curve may be obtained for the core of the Earth
provided the initial slope of the melting curve of iron is known and also the
relationship between pressure and the specific volume of iron along its
melting curve. Such data have been provided by the experimental work on
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the melting of iron by Sterrett et al. (1965) and by the results of shock-wave
experiments on the density of iron at high pressures (Van Thiel, 1966). It
was by these means that Higgins and Kennedy (1971) re-estimated the
melting point gradient in the core of the Earth. They found it to be much
less steep than earlier estimates-there being an increase of only 500°C in
the melting point across the outer core.
There have been many attempts to estimate the adiabatic gradient in
the core. The relevant equation involves the ratio a/Cp where r,. is the
volume coefficient of thermal expansion and Cp the specific heat at constant
pressure. Alternatively the adiabatic gradient may be estimated from a
knowledge of the seismic velocities Vp and Vs (of the P and S waves
respectively) in the core and the value of Griineison's parameter 'Y· Higgins
and Kennedy (1971) found both the melting point and adiabatic gradients
to be extremely flat in the inner core. Assuming that the inner core is solid
and the outer core fluid, so that the adiabatic and melting temperatures are
the same at the inner core-outer core boundary, they found that these temperatures differ by only 15°C at the centre of the Earth. On the other hand
they found a very sharp curvature in the adiabatic gradient in the outer core
-much steeper than the melting-point gradient-the adiabatic gradient
being about 1250°C across the outer core, compared with 500°C for the
melting-point gradient. This is just the opposite to what has usually been
supposed, and the mechanism which Jacobs (1953) put forward for the
formation of a solid inner core and liquid outer core would no longer be
valid. If actual temperatures were distributed along the adiabatic curve of
Higgins and Kennedy throughout the outer core, it too would be solidthere would be no liquid outer core. Higgins and Kennedy thus concluded
that the actual temperature gradient in the outer core is much less than the
adiabatic gradient. If this is the case, it raises serious problems for radial
convective motions in the core which are necessary in the dynamo theory of
the generation of the Earth's magnetic field.
Jacobs (1971 a,b) has since re-examined the thermal regime in the
Earth's core-his results indicate that the adiabatic gradient is slightly less
than the melting-point gradient in the outer core and he concluded that
throughout the core the temperature is very little different from the melting
temperature. Birch (1972) in a much more detailed analysis has also come
to the same conclusion, viz., that the adiabat originating at the melting
temperature of the inner core-outer core boundary lies entirely in the liquid
phase.
If the melting point and adiabatic gradients are virtually the same
throughout the entire core, then perhaps parts of the mantle may from time
to time become soluble in the outer core or material from the outer core
diffuse into the lower mantle-thereby giving rise to "bumps•' on the coremantle boundary as has been suggested by Hide (1969) in another
connection. The position and shape of the boundary may thus change over
the course of time and be instrumental in initiating and dictating motions
in the outer core.. If the top:>graphy of either boundary of the outer core
has a direct influence on core motions, then changes in the frequency of
reversals of the Earth's magnetic field may well be random as the shape of
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these boundaries (randomly) changes. It is not easy to estimate the time
scale for producing such bumps on the core boundary, but it seems likely
that it is greater than the (geologically) short time scale of reversals found
for the last 20 million years. If this is the case, then there could not be a
one-to-one correspondence between the production of bumps and individual
reversals. However changes in the topography of the core boundary could
indirectly affect the frequency of reversals of the Earth's magnetic fieldperhaps accounting for such intervals in the Earth's history as the Kiaman
(a span of some 50-60 million years, some 300 million years ago) when
reversals have only very rarely been observed.
As already pointed out, acceptance of the melting point and adiabatic
gradients of Kennedy and Higgins in the core implies that the liquid in the
outer core is thermally stably stratified, thereby inhibiting convection. An
alternative explanation of what Kennedy has called the "core paradox" has
been given by Busse (1972) who proposed that the liquid in the outer core
is a slurry made up of extremely fine iron particles suspended in an ironrich liquid. The same suggestion has also been made by Malkus and
Elsasser. However the indications of extremely low attenuation in the outer
core do,not seem to favour such a constitution. Morover, there is a critical
limit on the solid grain size in order that they do not precipitate out faster
than the core can stir them up. Such small grain sizes as demanded by
Malkus are not in accord with normal metallurgical experience.
The whole problem of the thermal regime of the Earth's core is far
more complex. Birch (1972) has pointed out that most discussions of the
melting of iron neglect the fact that iron exists in several crystalline forms
and that the melting curve defines a condition of equil.t'brium between the
liquid phase and one of the solid phases. Four crystalline phases of iron are
known (a, 'Y• o and e). Only at low pressures is the a-phase in equilibrium
with the melt-our knowledge of the thermodynamic properties of the 'Y
and e ph:tses (those of most geophysical interest) is very ,rudimentary. Birch
estimates that the 'Y melting temperatures are about 700°C higher than
those of Higgins and Kennedy (1971), with e melting temperatures still
higher.
It must not be forgotten that the problem is even more complex since
the core is not pure iron but contains up to about I 5 per cent of some light
alloying element-possibly silicon or sulphur. Such an amount of silicon
would considerably modify the phase relations. Birch conjectured that .the
'Y phase would be suppressed or confined to low pressures, the e phase
being the stable solid phase at core pressures.
The possibility of sulphur being the lighter alloying element in the
core is discussed below (Sec. 5). If the addition of sulphur is confined to
the outer core and the inner core consists mainly of iron-nickel with very
little lighter components (Derr (1969), in an analysis of free oscillation
data, obtained a density increase of about 2g/cm3 at the inner core-outer
core boundary), the "core paradox" may be resolved in another way. The
presence of sulphur in the outer core may so reduce its liquidus below that
of iron that the adiabat through the inner core-outer core boundary does
not intersect it.
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4. RAMSEY'S HYPOTHESIS
In 1949 Ramsey proposed that the lower mantle and core have the
same chemical composition, the discontinuity at the core-mantle boundary
resulting from a change of mantle silicates to a high-pressure liquid metallic
form. However the materials in the lower mantle are already tightly p1cked
and transformation to a metallic form is unlikely to increase the density.
Such a transformation of mantle material, composed mainly of light
elements, must result in a light metal, and metals lighter than chromium
(atomic number 24) are all too light for the Earth's core. Shock wave
exp::riments show that Ramsey's hypothesis corresponds to a change of
at'Jmic number (i.e., of chemical composition) and by a large amountroughly from 12 to 23. For a given atomic number and given velocity, the
rocks are both denser and less compressible than metals. All experimental
data show that the densities of rocks when compressed well beyond the
pressure at the core-mantle boundary, fall on a smooth continuation of the
curves for lower pressures and give no indication of transforming to core
densities. Originally Ramsey put fonvard his theory to account for the
differences in the observed densities of the terrestrial planets which he
assumed to have a common primitive composition. More recent astronomical
data have revised the older figures and show that Ramsey's hypothesis is
untenable. The sum total of all experimental data thus indicates that Ramsey's hypothesis cannot be true.

5. BULLEN'S COMPRESSIBILITY-PRESSURE HYPOTHESIS
Bullen (1946, 1949, 1950), in his earlier Earth models, found that there
was no noticeable difference in the gradient of the incompressibility,
between the base of the mantle and the top of the core. Moreover there
was only a five per cent difference in the value of the compressibility k
across the core-mantle boundary. These features are in marked contrast
to the large changes in density and rigidity at the boundary. The small
change in k is also a diminution from the mantle to the core. Because of
the smallness in the change in k across the boundary and because this
change is opposite in sign to that predicted on theoretical grounds, Bullen
constructed an Earth model in which k and ~ are smoothly varying
functions throughout the Earth below a depth of about 1,000 km. This
hypothesis, called the compressibility-pressure (k,p) hypothesis, implies
that at high pressures the compre'ssibility of a substance is independent of
its chemical composition. Lyttleton (1963, 1965) has carried out extensive
numerical calculations on other planetary models based on this hypothesis.
Using his hypothesis, Bullen found that there must be a concentration
of more dense material near the base of the mantle. This material could
be a mixture of metallic iron with silicates near the core-mantle boundary
or an iron sulphide phase at the base of the mantle, Moreover the
hypothesis can account for the increase in the velocity of P waves at the
inner core boundary provided the inner core is solid. In conjunction with
Haddon, Bullen has constructed a series of new Earth models based on the
(k,p) hypothesis. (Bullen and Haddon, 1967; Haddon and Bullen, 1969).
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The high pressure work of Ahrens et· al. (1969) on magnesium oxide
and aluminium oxide indicates that along an adiabat over the pressure range
in the lower mantle, llk/ap is not constant but decreases markedly. Lattice
dynamical calculations also predict that ak/ap should decrease as the pressure increases. Such a prediction is also given by quantum mechanical
calculations of equations of state (such as Thomas-Fermi-Dirac equations)
and general theories of finite deformation (such as the Birch-Mumaghan
equation). The results of shock wave experiments and theoretical considerations also indicate quite clearly that k and ak/ap do not depend on
pressure in the same way for all materials. The behaviour of solids in general is thus inconsistent with Bullen's (k,p) hypothesis, although it is a fairly
good approximation in the case of the Earth. This is in part fortuitousthe compressibilities of iron oxide, stishovite, aluminium oxide and magnesium oxide are similar at pressures comparable to that at the core-mantle
boundary. The gradients of the bulk modulus of such substances are not
constant-the average values are however not so very different from the
mean terrestrial value. If the mantle were to extend over a greater range of
pressures, the agreement would become less close.
6. THE CONSTITUTION OF THE CORE
A pure iron-nickel core has too large a density and too small a bulk
sound speed to be compatible with geophysical data-the shock wave
experiments by McQueen and Marsh (1966) on iron-nickel alloys indicate
that pure iron is about 8 per cent denser than the outer core. A lighter
alloying element that would increase the bulk sound speed is required. Two
elements-silicon and sulphur have been proposed-both would have the
desired properties of decreasing the density and increasing the seismic
velocity of pure iron.
Silicon has long been the prime candidate for this element-and Ringwood (1966a,b) has summarized the geochemical arguments in favour of
its inclusion in the core, and they will not be repeated here. He assumes a
hot origin of the Earth and believes that most of the sulphur escaped from
the Earth as volatiles. The inclusion of FeS in models of the early Earth
has been largely ignored in the past. However Rama Murthy and HaU
(1970) have recently considered this possibility and come to a number of
conclusions. They argue that the first melt formed during the early history
of the Earth was an FeS-Fe eutectic, which extracted chalcophilic elements
from the lithosphere into the core. The amount of sulphur likely to be
present in the core (they estimate it to be 15 per cent) should suffice to
reduce the core density to well below that of any iron-nickel alloy, in
agreement with the estimates of density inferred from seismology and shockwave experiments. Murthy and Hall also stress that the conditions under
which sulphur and silicon go into the core are radically different. The
presence of silicon in the core requires large-scale high temperature reduction and the formation of a massive carbon monoxide atmosphere which
would be blown off after accretion, carrying with it other volatiles (Ringwood, 1966a,b). On the other hand even a relatively cold planet (about
1000°C) could produce a sulphur rich iron core.
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Murthy and Hall compared the relative abundances of such volatile
elements as the halogens, rare gases, sulphur and water in the crust and
mantle with chondritic abundances. They found that sulphur was depleted
in the crust and mantle by several orders of magnitude relative to other
volatile elements. They concluded, on several geochemical grounds, that
sulphur was more likely to be incorporated into the Earth than not, and
since it was deficient in the crust and mantle, it had probably been segregated
into the core as a sulphur-rich iron melt.
As a direct consequence of the remarkable stability of alkali and
alkaline metal sulphides, Lewis (1971) believes that one result of a differentiation history involving early FeS melting would be a concentration of
potassium, rubidium and cresium in the core. The degree of chemical reduction required to form a sulfide melt containing appreciable amounts of the
alkali and alkaline metal sulphides is far less severe than that required to
reduce silicon to the element. Thus it is far easier to make a case for sulphur
(and hence potassium) in the core than to defend reduced silicon as the low
density element (Rama Murthy and Hall, 1970). Hall and Murthy (1971)
have also shown that during core formation it is possible to separate potassium from uranium and thorium. Differential segregation of potassium into
the core, leaving behind the initial complement of uranium and thorium
in the mantle and crust would also be consistent with the low potassium:
uranium ratio of terrestrial rocks (about 10,000) relative to chondritic
meteorites (about 70,000). From three quarters to seven eighths of the radio
nuclide K4° on Earth may be located in the core (Hurley, 1968), and thus
a major source of heat, approximately 1020 erg/sec may exist within the
core. This is more than sufficient to sustain convection in the core and an
abundant supply of energy should be available for core motions to maintain the Earth's magnetic field, even if the efficiency of conversion is quite
small.
Oversby and Ringwood (1972) have recently shown, however, that data
on the distribution of potassium in meteorites and experimental work on
the potassium distribution between silicate and metal-sulphide phases limit
the amount of potassium in the core to a very small percentage of the total
potassium in the Earth. In view of the extremely important consequences
of potassium in the core, this question warrants further investigation.
If Anderson and Hanks' (1972) model of the core is correct, it is
necessary to consider again the question of the nature of the lighter alloying
material in the core-neither silicon nor sulphur would then be favoured.
Likely candidates would be calcium-aluminium rich oxides and silicatesthe high radio-activity of such material may also provide part of the
energy for driving the geomagnetic dynamo. However this raises the further
question as to what extent such materials are soluble in molten iron at high
temperatures and pressure. If the calcium-aluminium oxides and silicates
are not sufficiently soluble, perhaps there could be an emulsion or suspension
of iron and silicates or oxides. The presence of calcium, aluminium, uranium
rich material at the base of the mantle may also be the source of deep mantle
convection plumes and hot spots.
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THE LIAS AT OLD DALBY,
LEICESTERSHIRE
by

P. E. KENT
Openings in the Lower Lias clays of Leicestershire and the adjoining
counties are infrequent, and it is only rarely that they have yielded access
to the very richly fossiliferous later beds of the formation. These were
penetrated by the railway tunnel at Old Dalby, examined originally by
Quilter (1886), and material remained available for many years on the
waste heaps alongside the air shafts above the tunnel. A. E. Trueman (1918)
collected the fossils from these heaps, and the present writer made a further
examination (1937), but both these investigations suffered from the disadvantage of inability to study the beds in situ.
Wartime excavations included widening of the cutting two hundred
yards north of the tunnel mouth, and this section was examined by the writer
when still fresh in 1948. The late Dr. L. F. Spath examined a series of
ammonites which provided critical dating of the beds. More recently still
excavations for land drains on the lower ground a mile to the northwest
have provided supplementary information.
I.

OLD DALBY CUTTING, 1948
Widening of the overgrown cutting at the northern end of Old Dalby
Tunnel early in the war provided the first opportunity for many years of
collecting in sittl the jamesoni fauna recorded by Trueman from the tunnel
heaps. The section (Nat. Grid SK 682,238), which showed also part of the
raricostattlm zone beneath, was exposed as follows, from above downwards.
1. Buff clays, with common Plicatula spinosa, occasional Pholadomya
ambigua, Gryphea sp. (some rolled and subsequently encrusted
with Serpula), Spiriferina sp., Waldheimia ?radstockiensis, W. sp.,
Rhynchonella sp., Cryptamta consobrinoides, Montlivaltia mt1cronata, rare M haimei, rare Hippopoditlm, belemnites and an
impersistant shelly limestone (1½'') yielding Gryphea, Ostrea sp.,
Spiriferina sp. (small) and Montlivaltia mttcronata
S feet
2. Grey shaly clay, with Phricodoceras sp., scattered Belemnites,
Gryphea cymbium, and a 1" bed of shelly limestone with belemnites, Gryphea, pectinids and occasional Spiriferina, and a line of
2" thick warm-brown limestone nodules at the base.
3 feet
3. Grey shaly clays, with scattered large Gryphea and occasional
Belemnites, Apoderoceras sp. about 6' below top in grey cementstone nodules, small spindle-shaped nodules
10 feet
4. Clay with very abundant small and fragmentary shells, mainly
Spiriferina sp. of various sizes and Gryphea. Also belemnites,
Montlivaltia mucronata rolled and oyster encrusted, Rhychonella
(fodinalis?) Rhynchonella (sphreroidal sp.). Many Gryphea rolled
and Serpula encrusted.
3 feet
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5. Blue shaly clay, with large Gryphea, and belemnites
6.

41

4 feet

Dark grey shaly clay (a well marked springline) with large numbers
of small shells, mostly small Ostrea and Spiriferina, also large
Gryphea, medium sized Spiriferina, Montlivaltia mucronata, M.
haimei, belemnites. Locally cemented to form a 1" thick shelly
limestone.
1-2 feet
7. Blue grey clays, weathering buff, with a line of 2-3'' sphrerocylindrical nodules at top. Metaderoceras sp. 1' below top.
Scattered Gryphea, Montlivaltia haimei, large "Belemnite"
phragmocone, inflated ammonite? loose, large Pinna sp., and
occasional very large Gryphea.
11 feet
8. Blue sandy and micaceous shale, weathering buff. When weathered
is seen to vary irregularly from soft silty clay to hard fucoidal
micaceous shaly sandstone. Ironstone concretions.
4 feet
9. Soft dark shaly clay
3 feet
10. Ochreous ironstone nodules
4 inches
II. Grey clay, upper part only seen to
3 feet
Dr. L. F. Spath, who identified the ammonites, stated that they show
that Beds 2 to 6 and the highest part of Bed 7 belong to the taylori hemera
of the jamesoni zone. The lower part of Bed 7 and the sandy beds beneath
are likely to be of raricostafttm date.
The section provides specific horizons for a considerable proportion of
the ancillary fauna of the tunnel heaps-the lamellibranchs, the corals and
the brachiopods, including the abundant Spiriferina.
The beds dip gently southwards, and the determination of the jamesoni
zone at this point fits with the previous record of Platypleuroceras fifteen
feet above rail level at the tunnel mouth (1937 p. 172). Both are, however,
at variance with Quilter's record (1886) of the oxynotum zone at the tunnel
mouth, and with the occurrence of much material from this zone in the
tunnel heaps further south still. There must hence be a fault with southerly
downthrow between the widened cutting and the tunnel. Other faults with
general southerly downthrow may occur in the tunnel, to account for the
repetition of the beds with Oxynoticeras beneath the northern ventilation
shafts. The distribution of other fossils on the heaps (Fig. 2) was consistent
with a steady northerly dip bringing in first the jamesoni and then the ibex
zones at rail level.
·
In 1937 (pp. 172-3) the writer deduced from the occurrence of bored
and rolled fossils, the clear water elements (corals and bryozoa) and a broad
estimate of thickness, that the Old Dalby succession is relatively condensed,
and represents a marginal sequence near the edge of the main Lias basin.
We should probably discount Trueman's suggestion that pre-oxynotum beds
were reached (the evidence was very tenuous) but the new information
confirms the concept of a condensed succession with frequent minor pauses
in deposition. We would now, however, think in terms of a persistent belt
of shallows on the edge of the East Midlands basin, with other basins located
further south and west, rather than this feature marking the edge of the
Lower Lias sea.
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II.

FIELD DRAINAGE OPERATIONS, 1965.
During 1965 extensive land drainage works in the North Lodge valley
half a mile north of Old Dalby village (west of the railway) exposed pale
sandy and silty clays with patches of light-coloured sandrock overlain by
clays. Fossils were infrequent in deeply weathered clays but an Oxynoticeras
was obtained close to the upper limit of the sandy beds (Nat. Grid. SK
675,245). The sequence, with general indications of thickness, was as
follows:4. Blue grey shaly clays, weathering slightly greenish, with a layer of
of pale ovoid flattened nodules in the lower part,
say-20 feet
3. Dark ferruginous clay tending to weather purplish or greenish,
with claystone-ironstone nodules,
ca.-5 feet
2. Hard purplish ferruginous limestone, discontinuous, locally
crowded with fossils, rolled and bored large Gryphea sp., rolled
and entire Belemnites, small bivalves,
up to-4 in.
I. Pale weathering silty and sandy clay, with patches of sandrock
and flattened calcareous nodules. Oxynoticcras, Pleuromya and
obscure bivalves. Base not certainly seen,
at least-10 feet
The ferruginous limestone bed (2) is partly made up of eroded fossils
and appears itself to be remanie, being irregularly ferruginised, eroded and
discontinuous. It corresponds with a sharp change in lithological type. The
beds above have not been dated as fossils are apparently destroyed by
weathering in the top 5-6 feet of clay.
III.

STRUCTURE
The distribution of shales with Oxynoticeras is anomalous at the tunnel,
as noted above, and the North Lodge occurrence constitutes a separate third
locality.
With the new exposures, sandy beds also are now known at three
differ~nt topographic elevations in the Old Dalby neighbourhood(a) Below the armatum beds at the northern tunnel entrance,
ea. 350 O.D.
(b) The beds described above near North Lodge, associated with
Oxynoticeras
ea. 250 O.D.
(c) Sandy shales mapped by the G.S. east of the railway (the main
"Sandy Shales" outcrop),
ea. 200 O.D.
Of these (c) is known by mapping to continue past Long Clawson and
Stathem, and to be well above the obtusttm level and below the beds with
Echioceras spp.; (b) is directly below the armatum beds, while (a) contains
Oxynoticeras. The three horizons are thus stratigraphically so close together
as to be probably correlateable, or at least to belong to a single limited group
of beds. They may well be entirely of oxynotum date, close to the horizon of
a sandrock which is known in northwest Lincolnshire on the oxynotum/
armatum boundary (Swinnerton and Kent 1949).
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The Geological Society suspected a fault in the tunnel to account for
the di.fferences in the heaps alongside the air shaft to north and south of
the Six Hills road, but did not venture to insert one. But the new information
is more specific, and since there are no major irregularities of dip the
variation in level of the sandrock and of the oxynottlm must be due to
faulting (Fig. 1). This is independently suggested by the local irregularity
of Middle Lias boundaries, and a fault strike approximately NNW-SSE
most nearly fits the present available evidence.
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I INTRODUCTION
Today it is most unlikely that any red squirrels remain in Leicestershire, as they have been replaced by grey squirrels during the last fifty
years. How did this replacement of one species by another come about?
When did it occur? The aim of this article is to answer these questions.
II SQUIRRELS IN LEICESTERSHIRE
In his treatise on the vertebrate animals of Leicestershire and Rutland,
Montagu Browne (1889) refers only to the "common squirrel, Sciurus
vulgaris Linn.", the species now known as the red squirrel. In his later notes
on the mammals of Leicestershire in the Victoria County History (Browne
1907) he refers merely to "Squirrel, Sciun,s leucourus, Kerr." Although
he may well have been aware of the introduction to parts of the
British Isles of the grey squirrel, there would appear to have been no doubt
in his mind that the only species occurring at that time in Leicestershire
was the red squirrel. He gives details of a specimen presented to the Museum
in 1876, but regrettably neither this specimen nor any others acquired by
Browne are still to be found in the collections.
In view of Browne's apparent certainty, the report of a paper read to
Section E, Zoology and Microscopy, of the Literary and Philosophical
Society, on nth.November 1913, and published in the Transactions of the
Society, makes fascinating if tantalising reading (Watts 1914). "Mr. W.
E. Mayes, of the Museum Staff", it states, "gave a most useful lecture ..•
on 'The Mammals of Leicestershire', with lantern and other illustrations,
and specimens. Four orders, containing in all 27 species, were ably described
in detail ... 4. The Rodentia, with eleven species, divided into the following
groups: - True Squirrels, two species. . . /'. The minute book of this
Section of the Society has, unfortunately, not survived and the paper was
never published in its entirety, so there is no means of checking the report
45
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of the meeting. The standing of the speaker must give the report considerable veracity, but without further details and in the absence of any other
contemporary records, the presence of the grey squirrel in Leicestershire
in 1913 cannot be regarded as proven.
Observations of mammals in the county, published or unpublished,
during the following decade and a half are very sparse. W. Bell, Honorary
Secretary to Sections D and E, Botany and Biology, of the Society, records
in an account in the Sections' minute book of a visit to Owston Wood on
22nd September 1923, that members observed the contents of the keeper's
"vermin pole". These included, amongst other victims of his gun, hedgehogs,
stoats and squirrels (Bell 1923). Since no mention of the species is made, we
may presume that the carcases were those of red squirrels. A paragraph in
the annual report of the Museum for 1925-1926 (Lowe 1926) laments the
poor representation of the smaller mammals of the county in the collections,
which seems to indicate a lack of interest in the group at that time, so the
absence of any evidence of the arrival of the grey squirrel may not mean
that it had not done so.
It is in a further entry in the Minute Book of Sections D and E of
the Society, dated 16th October 1929, that the presence of the grey squirrel
in the county is first definitely recorded. In the distinctive hand of G. J. V.
Bemrose, successor to Bell in the office of Honorary Secretary, is written, "It
would seem that the Grey Squirrel has definitely arrived in Leicestershire.
A card from Dr. Vice spoke of its appearance at Blaby and other members
testified to its appearance in and near Leicester." It is a curious coincidence
that the earliest specimen of the species in the Museum collections is the
skin and skull of a male from Stoneygate, obtained the following day, 17th
October, and donated by Dr. C. J. Bond.
Further additions to the collections are recorded in the Museum's
annual report for the period 1st April 1930 to 31st March 1931 (Lowe
1931), where it is stated that, "Leicestershire has been one of the last
counties to be invaded by the destructive, but admittedly beautiful, Grey
Squirrel. Numerous accounts from outlying districts prove beyond
doubt that Grey Squirrels have established themselves in wooded districts
that were once the recognised haunts of the indigenous and much more
beautiful Red Squirrel. Further, quite a number of Grey Squirrels seem
to have taken up residence in some of the large private gardens in the
Stoneygate district of Leicester. Two specimens from that locality have
quite recently been brought to the Museum and added to the collection. It
would seem that Grey Squirrels have at last attained theii: full measure of
notoriety, inasmuch as the Board of Agriculture and Fisheries, in conjunction with other organisations, is planning their reduction or extermination."
The museum accession registers record donations of further specimens, a
female from Leicester given by Mr. C. S. Robinson in 1931 (specimen
84'1931) and in the following year a male provided by the same donor from
an unspecified locality in Leicestershire (specimen 38'1932).
Official recognition that the grey squirrel could become a serious pest
in Britain, culminating in the Grey Squirrel (Prohibition of Importation
and Keeping) Order of 1937, means that there is much more information
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available about the spread of the species in Leicestershire than about its
arrival. Middleton (1931) mapped its range in 1930 and, referring to an
area of continuous distribution centred on points of introduction in the
south Midlands, states that "the most northerly records ... are from Coalville (north-west Leicestershire), the Leicester district and Oundle (Northamptonshire)".
A report on the fauna of the county prepared for the British Association
meeting in Leicester in 1933 (Lowe, Mayes, Wagstaffe and Taylor 1933)
records that, "the red squirrel is not so frequently met with as formerly.
Several examples of the grey squirrel have been seen or shot, but so far their
numbers have not given cause for alarm." This seems, with hindsight, to
have been optimistic s,nce only two years later Middleton (1935) recorded
ten localities in the ccunty from which reports of grey squirrels had been
received in the twelve months leading up to August, 1935. All ten were in
the vicinity of Leicest,:r or. in the south-eastern comer of the county and
there were, in addition, three reports from the south-western comer of Rutland. Warwiclc!hire a:1d Northamptonshire reported large numbers of
sightings, but, in contr,1st, Staffordshire, Derbyshire and Nottinghamshire
seem to have been free of the species and there were only two sightings in
Lincolnshire, bc 1th in Kesteven, but at some distance from the county
boundary shared with Leicestershire.
Further exi:ansion of the range of the grey squirrel in Leicestershire is
recorded in a survey undertaken in 1936-1937 (Parsons and Middleton
1937). There were five reports from Leicestershire, adding the south-west
of the county and an area in the north-east stretching from Buckminster
to Bottesford to the known distribution of the species. Additions to the
Museum collections of specimens from Keythorpe (50'1936 and 75'1936)
and Rearsby (19'1938) confirm but do not extend our knowledge of its
range at about that time.
Colonisation of the county by the grey squirrel was almost complete
by the time of the next national survey, that undertaken by Shorten in
1944-1945 (Shorten 1945). Returns elicited from all but one of the 228
parishes in the county gave the following results:
parishes with grey squirrels 107 (56%),
parishes with red squirrels 4 (2%),
parishes with both species 21 (9%).
The records from parishes were transferred to a 10 km. grid square map
prior to publication and this shows the presence of grey squirrels throughout
the whole of the county, with the exception of an area straddling the county
boundary with Warwickshire and comprising grid squares SP 39 and 49,
SK 30 and 40. The southern two squares are singularly laclcing in woodland
and the northern ones are almost as ill-endowed except for a belt of small
isolated spinneys stretching from Gopsall to Kirkby Mallory.
Extension of the range of the grey squirrel seems to be correlated with
reduction in that of the red, although information about the distribution of
the latter species in the vital period of the thirties and early forties is scanty.
The 25 parishes credited with red squirrels in the 1944-1945 survey lay
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north of a line through Leicester in grid squares SK 21, 31, 32, 41, 42, 51,
52, 60, 6r, 62, 70, 71, Sr and 83, yet, despite this apparent abundance, the
last recorded sighting was of one at Groby in SK 50 in 1948. Regrettably,
an enquiry made of the Leicester City Parks Department in 1945 regarding
the presence or absence of either species in the city parks apparently received
no reply (Shorten 1945).
In conclusion, it appears that the grey squirrel arrived in Leicestershire
in or before 1929 and by about 1948 it had completely replaced the red.
What was the source of the grey squirrels?
III THE INTRODUCTION OF THE GREY SQUIRREL
The grey squirrel is a native of the eastern parts of the United States
of America, hence its scientific name Scittrtts carolinensis. The reason for its
introduction was presumably to provide the country·park owner with a novel
and attractive addition to its fauna. The date of the first release cannot be
definitely established but it is known that as early as 1876 grey squirrels
were set loose in Henbury Park, Cheshire (Middleton r93r). In 1884 a
pair of grey squirrels was shot as near to Leicester as Highfields, Nottingham, but their point of introduction is not known. Releases with perhaps
more relevance to the coming of the grey squirrel to Leicestershire are
those at the Duke of Bedford's Woburn estate in Bedfordshire in 1890. By
1920 these had spread north and west through Bedfordshire, Buckinghamshire and parts of Northamptonshire to the north of Northampton, as well
as to areas near Daventry and Rugby in Wanvickshire (Middleton 1931).
Another release, at Stanwick near Raunds in Northamptonshire in 1918
(Shorten 1954), is the nearest recorded to Leicester and as far as is known
there were none actually within the county boundary. The tendency was
for the spread of the squirrels to be north-westwards. This occurred from
a number of major introduction sites in both England and Scotland,
including those at Woburn, in Cheshire, in Yorkshire and in Kent. Just
why this was is not absolutely certain, as the limitations of the terrain
cannot provide a satisfactory explanation.
'

IV AN UNEXPLAINED EARLY REPORT
In the autumn of 1850, James Harley, the Leicestershire naturalist,
was walking along the boundary of an "extensive demesne situated in the
northern-most part of the County", perhaps the Belvoir estate. There he
witnessed and subsequently described at length in a letter to Professor
Macgillivray the pursuit of a squirrel by a stoat. Having likened the flight
of the squirrel to that of Charles II after the battle at Worcester, he refers
to it for the second time as the "Grey Squirrel" and remarks that he has
"met with individuals so cinereus and grey as to lead one almost to believe
that two species belonged to our native woods" (Harley 1855). The British
race of the red squirrel, Scittrtts v11lgaris le11courus, is subject to bleaching
of body and tail hairs of both summer and winter coat and the winter coat
may take on a greyish appearance (Barrett-Hamilton and Hinton r910r92r). However, Harley's remarks refer to the autumn and he was in any
case aware of the variability of coat colour in the red squirrel, as an
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earlier note of his testifies. His remarks about the two species cannot therefore be altogether dismissed.
,
Lending some support to his observations is a letter to the editor of
the Cambrian Quarterly Magazine in 1830 quoted by Middleton (1931),
which gives a detailed and accurate description of "a grey squirrel" found
"in some retired glades of Montgomeryshire and Denbighshire". The writer
had seen "a very fine stuffed specimen of the Welsh grey squirrel in the
possession of a gentleman residing in Chester ..• shot near Llandisilio Hall,
Denbighshire, in October 1828." Could it be that there were much earlier
introductions of the grey squirrel to the British Isles than those recorded,
not only to north Wales but also to Leicestershire?
V SUMMARY
The grey squi;-rel appears to have entered Leicestershire from the
south-east in the period shortly preceding 1929. In the following two
decades it spread and established itself throughout the county, displacing
the red squirrel, the last authenticated sighting of which was in 1948.
There is some tantalising but inconclusive evidence of the presence of
grey squirrels in the county prior to 1929.
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LEICESTERSHIRE BUGS
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13 Fisher Close, Cossington, Leicester
and

I. M. EVANS, M.A., M.I.Biol.
Mttseum, New Walk, Leicester
I. INTRODUCTION
This paper attempts to summarise all the available infonnation about
Leicestershire bugs other than the Corixidre. Its main sources are the few
previously published accounts, the results of the senior author's fieldwork
in the county and the records and specimens of other naturalists held by
the Biology Department of Leicester Museums.
II. PREVIOUS WORK
The first published record of a bug from Leicestershire appears to be
that of Calocoris sexg11ttat11s in Douglas and Scott (1865), where it states
that, "Dr. Power has taken it at Thornton Reservoir in July". Since the
reservoir was opened in 1854 (Horwood and Gainsborough 1933), this
specimen· must presumably have been collected in the decade or so between
that date and the publication of the account.
There are a number of references in Douglas and Scott to specimens
in the collections of "Thomas Marshall Esq. of Leicester", but in none
of them are Leicestershire localities specifically mentioned. Establishing
the precise identity of this collector has presented some difficulties, since
at least three entomologists of this name seem to have been operating in
the period between 1840 and 1865 and at least two of them are known to
have had Leicestershire connections and a special interest in bugs. The
first was a distinguished member of the Entomological Society of London,
Vice-President in 1845-46, who according to their records died in 1847
(Neave 1933). The second, Thomas Marshall of "Trinity Cottage,
Leicester", appears in a list of British entomologists of the day published
in The Entomologists' Annual in 1856, and again in the lists for 1859 and
1860. The third is the Rev. Thomas Ansell Marshall, whose name appears
in the "Supplemental List" for 1857 and again in 1859 and 1860. His
address in all cases is given as "The College, Cheltenham", but it is known
from his publications (Marshall 1865, 1866) that he collected insects,
amongst them Hemiptera, in Leicestershire during 1864 and 1865. A
considerable amount was published by him in the fifty years up to his death
in 1903 (McLachlan 1903) and in view of the fact that his records of
Hemiptera are included in later standard works such as Saunders (1892)
and Edwards (1896) and he is the only one of the three for whom there are
published Leicestershire records it is suggested that all such records somewhat ambiguously ascribed to "Marshall" should be credited to him. No
So
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evidence of his residence in Leicester or Leicestershire has so far come to
light, but it seems that he made a number of visits to the area in the period
from 1862 to 1865 when he was between teaching appointments in South
Wales and Barnstaple (Foster 1888). His relationship, if any, to either or
both of his namesakes remains to be discovered.
In the year following publication of their major work, the first devoted
to the British Hemiptera-Heteroptera, Douglas and Scott published the
first of_ a series of notes on additions and corrections (Douglas and Scott
1866). This included three species described from Leicestershire material
collected by the Rev. T. A. Marshall. They were Ncomecomma bilineatus,
of which it is said "Three examples taken by the Rev. T. A. Marshall, at
Leicester, in August, by sweeping"; Globiceps ater, described as new to
science "from a single ~ example taken by the Rev. T. A. Marshall, at
Leicester in August" and Mecomma dispar, described from "two specimens, d''s taken by the Rev. T. A. Marshall, at Leicester". Marshall is
quoted on the last as follows, "These were found on the ground, at the
roots of grass from which the hay had been taken, in a small ditch draining
a meadow on the banks of the canal, Aylestone, at the end of August." The
year referred to in all cases is 1865. Globiceps ater has since been reduced
to the status of a synonym of Mecomma dispar. As a footnote to their
description, Douglas and Scott mention that "Dr. Fieber, who has seen this
insect, thinks it may be the ~ of G. dis par", but they preferre:l to let it
stand under the new name. Butler (1923) states that no other specimens
had been taken in Britain or elsewhere and concludes from the description
that it was indeed a dark variety of M. dispar.
Leicestershire bugs are next mentioned in Saunders (1875), but he only
repeats the earlier records of N. bilineattts, G. ater and M. dispar with less
detail and appears to have overlooked the record of C. sexgttttatus. His
major work, published in 1892, includes however not only the three earlier
records but also those of ten other species, nine of which were new to the
county. The locality and collecter of one, Rhopaltts parumpunctatus, is
given as "Muxloe, Leicester, Kirby", and this has been corrected in a later
account (Bouskell 1907) to "Kirby Muxloe", which seems reasonable. The
locality of a second, Clzartoscirta cocksi, is given, somewhat ambiguously,
as "Gumley, Lincolnshire, W. W. Fowler." Since there is no Gumley in
Lincolnshire we must conclude that the reference is to two separate localities,
though whether Fowler found the species in both is uncertain. The other
eleven Leicestershire records are all ascribed to "Marshall" and, as explained
above, it is considered that they were collected by the Rev. T. A. Marshall,
almost certainly in 1864 and 1865. The identity of one, Macrolophrts nubilis,
must be regarded as doubtful in view of the recent discovery in this country
of the closely related M. rubi (Southwood and Leston 1959). Again, Power's
record of C. sexgttttatrts is missing, although he gives another by Marshall.
The first list of Leicestershire bugs as such is that compiled by F.
Bouskell for the first volume of the Victoria County History (Bouskell
1907). This includes the thirteen species listed by Saunders, again ambiguously ascribing eleven of them to "Marshall", but adds a further 96.
The exact identity of two of these, Temnostetlms prtsillus and Orthotylus
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ochrotrich11s, must now be regarded as suspect owing to possible confusion
with the closely related T. gracilis and 0. prasin11s, which have since been
discovered to occur in this country (Southwood and Leston 1959). Of the
remaining 94, about a third, 33, have never since been taken in the county,
amongst them eight species of Psall11s, a large and difficult genus of rather
small bugs. On the other hand, there are striking omissions from Bouskell's
list amongst the water boatmen, only one notonectid and one corixid being
mentioned. Three species of the former and 21 of the latter are now known
to occur in Leicestershire (Martin 1970), although curiously enough, the
one corixid that is included, Sigara semistriata, has not been taken since.
Bouskell gives much of the credit for the notes on which his list was
based to Mr. John Stanyon. We may presume from the one dated record,
that of Phytocoris rettteri, found by Stanyon at Groby Parks in August
1895, that he was collecting in the last decade at least of the nineteenth
century. It is recorded in the Transactions of the Leicester Literary and
Philosophical Society for July 1897 that he gave on March 23rd of that
year to Section F, Entomology, a paper entitled, "Notes on terrestrial
Hemiptera-Heteroptera", but this was never published and no further
reference to his work in this or any other field of entomology has yet
been found. Bouskell's list, although a most useful contribution to work on
the bugs of the county, does suffer from the disadvantages, not uncommon
in works of the period, that for only half the species is any locality given,
and for only one a date. The whereabouts of the material on which it was
based, if in fact any of it still exists, is unknown.
Bouskell's list was the source of the records of nearly all of the n 5
species attributed to Leicestershire in the next major work on British
Hemiptera-Heteroptera, that of Butler (1923), but seven species were
mentioned for the first time. They were Pitedia j11niperina, Hoplomaclms
th11nhergi, Phyllls coryli, Psall11s ambig1ms, Dicyph11s ann11latus, Orthotylus
diaphanus and Corixa pimctata. Neither collectors nor localities are indicated and we can only presume that the former are included amongst
the "many entomologists who have helped ... by the loan or gift of specimens, or by the communication of their unpublished notes". Of the names
which feature in the preface, only that of H. Donisthorpe is familiar in
the context of Leicestershire. The main value of this work to the Leicestershire hemipterist is not the few additional records but the assistance it
provides in correct interpretation of the often drastic changes in nomenclature between 1865 and 1959, when Southwood and Leston published the
work upon which this paper is based.
The appearance of lists of county records, as in Butler (1923), is often
followed by a flurry of local activity, and it may well have been the shortcomings revealed in our knowledge of Leicestershire bugs that provoked
the series of notes by Roebuck over the next decade (Roebuck 1924, 1927,
1928 and 1932). Certainly he corresponded with Butler, who confirmed the
identity of the specimens mentioned in his first paper. Roebuck lived at
Kegworth and worked at the Midland Agricultural College at Sutton
Bonington, just across the River Soar in Nottinghamshire. His primary
interest was in bugs as agricultural pests but he did not restrict himself to
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these and his contribution to our knowledge of the bugs of the county
included first records of nine species, Pcritrechus lttndi, Stygnocoris

pedestris, Taphropeltus contractus, Piesma maculatum, Empicoris culiciformis, Dolichonabis limbattts, Plesiocoris rttgicollis (but see comments
below), Calocoris fulvomaculaltts, and Leptoterna femtgata, together with
additional records for a further sixteen species. His localities are at times
a little vague, witness that for Phytocoris ulmi in his second paper, "on an
elm tree in Leicestershire", and in one case definitely ambiguous as far as
county is concerned, that for Plesiocoris n,gicollis in the same paper,
"emphatically scarce in the Soar Valley during the season". This could
refer to either Leicestershire or Nottinghamshire, but has nevertheless been
included in the list that follows.
Interest provoked by the publication of Butler's summary of the county
records to date was not confined to Leicestershire and only just over twenty
years later it was thought worthwhile to publish another such summary,
that of Bedwell and Massee (1945). This contains 127 entries for Leicestershire, of which Stephanitis rhododendri, Megacrelttm infrmmz and Megalocera:a recticornis were species, and Phytocoris popttli var. distinctus a
variety new to the county. The sources of these records have not yet been
traced, although this may be possible, and the compilers appear, incidentally,
to have overlooked Roebuck's record of Empicoris cr,liciformis.
The only other published account to date of Leicestershire bugs is
· that by N. A. Martin on the Corixidre (Martin 1970). This paper incorporated, with permission but without acknowledgment, most of the records
of this family available to the present authors, including their own. These
were mapped by Martin, but not listed in detail by him. Publication of
detailed records of corixids has been postponed until all the available information can be collated and they have therefore been omitted from the
list that follows.
III.

NEW RECORDS
The order and nomenclature of the systematic list that follows is that
of Southwood and Leston (1959) and it was the gift of a copy of this work
that tempted one of us (HABC) to take up the challenge of contributing
to knowledge of the group in Leicestershire. The list includes hitherto
unpublished records of 30 species new to the county and new localities for
many others. All records lacking the initials of a collector or source are
based on material collected and identified by the senior author, mainly in
a period of intensive work between 1962 and 1964. This material, together
with copies of index cards and other manuscripts, has been deposited in
the collections of the Biology Department of Leicester Museums. Other
records, which all incorporate the initials of collector or source, are based
on material collected by other local naturalists and submitted to the senior
author for identification or on records and specimens in the collections of
the Biology Department. Where specimens still exist determinations could
be checked, but this was not possible for some of the older records,
particularly those deriving from the Fauna Survey set up jointly in the late
forties by the Biology Department and the Natural History Section of the
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Leicester Literary and Philosophical Society. However these last are mainly
records of the larger and more easily identified species and they have therefore been taken on trust.
Collectors and sources referred to by their initials are as follows
(arranged in alphabetical order of surname): WJA-W. J. Allen (records
at Museum); JC-J. Crocker (mainly material from Bradgate Park, det.
HABC); PHD-P. H. Dutton (Fauna Survey records at Museum); KEK. Edwards (material at Museum); IME-1. M. Evans (material, det.
HABC); DF-D. Forgham (material, det. HABC); DJF-D. J. Foxwell
(material and records at Museum); JF-J. Freer (records at Museum);
PHG-P. H. Gamble (material, det. HABC); FRG-F. R. Green (material,
det. HABC); DG-D. Goddard (material and records at Museum); CWH
-C. W. Henderson (material, det. HABC); DH-D. Holyoak (material at
Museum); HPM-Professor H. P. Moon (Fauna Survey records and
material at Museum); RDO- R. D. Osborne (material at Museum); AES
-A. E. Squires (material, det. HABC); DT-D. Tozer (material and
records at Museum); DBW-D. B. Williamson (records at Museum). Most
of them have only collected odd specimens of bugs in the course of work in
other fields of natural history but there are two exceptions, Professor H.
P. Moon, who has collected extensively in freshwater habitats in the county
during the last thirty years and D. Tozer, who, although primarily a
coleopterist and lepidopterist, has collected bugs in Leicestershire for nearly
fifty years and is responsible for a number of hitheno unpublished first •
records for the county.
Two additional sets of initials appear in the list. RC represents
material collected by pupils of Ratcliffe College in the course of surveys
of local freshwater habitats in the late fifties and early sixties. This material
was deposited with the Biology Depanment and has been examined by the
senior author. LM represents specimens and records, including some from
the Fauna Survey, in the collections of the Biology Department to which
no collector's name is attached, but which are otherwise sufficiently well
documented to warrant inclusion.
Localities for records are quoted as published, as they appear on
specimen labels or in the records of collectors, except that in a number of
cases the collector has been asked to clarify vague or ambiguous references.
Six figure grid references have been included where they were available,
but they have been omitted for reasons of space from localities visited on a
number of occasions by the authors or other collectors. The grid references
for the less well-known of these, in order of their appearance in the list, arc
as follows:
Tyler Bridge Lane, Shepshed-this extends northwards from SK
480206 to 481109 and then westwards to 476212 approximately, and
refers not only to the lane itself but also to the marshy meadows on
either side of it north of Tyler Bridge.
Botcheston Bog-SK 485045.
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Chamwood Lodge NR-an area of woodland, moorland and farmland
in Chamwood Forest, acquired as a nature reserve by the Leicestershire and Rutland Trust for Nature Conservation in 1973; the major
part of it lies in grid squares SK 4514, 4515, 4614, 4615, 4714, 4715
and six figure grid references for specific parts are Colony Bay Reservoir SK 464152, Gisbome's Gorse SK 470153, Spring Plantation and
Collier Hill SK 470157 and Timberwood Hill SK 47n48.
Ulverscroft NR-an area of mixed habitat lying north-east of Whitcrofts Lane, contained in the grid squares SK 4812, 4813, 4912, 4913
and acquired by the Trust as a nature reserve in 1966; the marsh
referred to consists of two fields in the valley bottom at SK 495132
approximately.
Oakley Road, Shepshed-this is a southerly continuation of Tyler
Bridge Lane to the crossroads at SK 476199. A number of collections
were made by the senior author, who lived in the vicinity, on the tip on
the west side of the road at SK 478205 and in the marshy meadows
lying alongside the Black Brook immediately to the west and north of
the tip.
Westmeadow Brook, Long Whatton-meadows along the course of the
Brook from SK 459230 to 463232.
Marsh, Quom-a small area of marshy fields between the overflow
stream from Swithland Reservoir and the western flank of Buddon
Wood, at SK 556155 approximately.
Holwell Mouth-an area of spring fed marsh and woodland at the
source of the River Smite, SK 725243.
Beaumont Leys-the City sewage farms, no longer used for that
purpose, SK 5608.
No attempt has been made in this account to map the distribution of
bugs in Leicestershire in the manner of Martin (1970), since the records
here presented tell us more about the movements and favourite localities of
the few collectors involved than they do about their quarry. Bugs present
a number of problems to the amateur entomologist who takes up their study.
They are only reliably identifiable in the adult stage, their abundance in
any one locality fluctuates widely from year to year and the colours of some
of them fade on death and their bodies shrivel, rendering them more difficult
to identify and less attractive than some of the more popular insect orders.
They are however a group of manageable size, nearly all possible to identify
without reference to an expert and of considerable ecological interest. It is
hoped therefore that this summary of the available information about their
occurrence in Leicestershire will stimulate others to take up their study and
fill in some of the obvious gaps in our knowledge.
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IV SYSTEMATIC LIST
Where a record has been published without any information as to
locality, date or abundance, it appears here as "Leicestershire". Plants have
been given standard English names based on the second edition of the
Excursion Flora of the British Isles (Clapham, Tutin and Warburg 1968).
3. Aradus depresstts (Fabricius)
Gumley, iv.1933, DT
8. 'Acanthosoma luemorrhoidale (Linnreus)
Hawthorn shieldbug
On oak, Buddon Wood, vii.1929, DT; on sallows on the banks of the
River Soar (Leics.) (Roebuck 1932); on sallow, Barkby Holt, v.1930,
DT; Barkby Holt, ix.1933, DT; Martinshaw Wood, 25.viii.1945,
ix.1945, DT; two, on elm, Barkby Holt, 8.ix.1945, DT; office, Falcon Works, Brush Electrical Engineering Co. Ltd., Loughborough,
30.ix.1962
10. Elasmostcthtts interstincttts (Linnreus)

12.

15.

35.
37.
39.

42.

43.
45.
6o.

Birch shieldbug
Swithland Wood (Bouskell 1907); Buddon Wood, vi.1927, vi.1929,
vii.1929, DT; Outwoods, Loughborough, 1.ix.1963
Elasmucha grisea (Linna:us)
Parent bug
Swithland Wood (Bouskell 1907); Buddon Wood, vi.1929, DT; on
birch, Beacon Hill, 3.ix.1963; on birch, Swithland Wood, 12.ix.1967.
Sehirus bicolor (Linn:eus)
Pied shieldbug
One specimen (Bouskell 1907); Debdale Wharf, Smeeton Westerby,
13.v.1961, IME; swept from long grass, Knighton, Leicester,
20.ix.1962, DG; Pignut Spinney, Loughborough, 28.vi.1963, FRG;
in grass, lane, Long Whatton, 2.vii.1963; canal side, Loughborough
Moors, SK 553188, 28.viii.1963; on nettles,. Tyler Bridge Lane,
Shepshed, 1.viii.1964; Botcheston Bog, 22.viii.1964; Cossington,
SK 607136, 1971
Pitedia juniperina (Linnreus)
Leicestershire (Butler 1923)
Dolycoris baccarum (Linnreus)
Sloebug
Rank herbage, Chamwood Forest (Bouskell 1907)
Pentatoma rufipcs (Linn:eus)
Forest bug
Swithland Wood (Bouskell 1907); Buddon Wood, vi.1929, CWH; on
elm, Barkby Holt, 8.ix.1945, DT
Picromen,s bidens (Linnreus)
Martinshaw Wood, 25.viii.1945, DT; marsh, Quom, 8.ix.1962, AES;
marsh, Shepshed, SK 4720, 20.ix.1964; marsh, Ulverscroft NR,
vii.1967
Troilus lttridtts (Fabricius)
Barkby Holt, 8.ix.1945, 2.ix.1950, 3.x.1954, DT
Zicrona ct2rt1lea (Linnreus)
Barkby Holt, v.1945, DT
Rhopalus parumpttnctatus Schilling
Kirby Muxloe (Saunders 1892)
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63. Myrmm miriformis (Fallen)
Swithland Wood (Saunders 1892)
70. Clzilacis typhce (Perris)
Reed.mace bug
On greater reed.mace, Huncote, SK 5n976, 12.iii.1967 ·
74. Nysius thymi (Wolff)
Cropston Reservoir (Bouskell 1907)
77. Kleidocerys resedce (Panzer)
Bardon Hill (Bouskell 1907)
78. Kleidocerys truncat11l11s ericce (Horvath)
Charnwood Forest (Bouskell 1907)
81. Peritrechus lundi (Gmelin)
On hardheads, Kegworth, vii.1932 (Roebuck 1932)
105. Stygnocoris pedestris (Fallen)
In garden hedge, Kegworth, iv.1932 (Roebuck 1932); swept, Gisborne's Gorse, Charnwood Lodge NR, 23.viii.1964
n3. Drymus sylvatici,s (Fabricius)
In moss (Bouskell 1907); grass tussock, Piper Wood, 17.iii.1963
n5. Drymtts brunne11s Sahlberg
Groby Parks (Bouskell 1907); Charnwood Forest, ix.1929, CWH;
plantation, Beacon Hill, 7.x.1962; grass tussock, Piper Wood,
17.iii.1963; Gisborne's Gorse, Spring Plantation and Collier Hill,
Charnwood Lodge NR, 23.viii.1964
n9. Scolopostetlms affinis (Schilling)
Very common (Bouskell 1907)
122. Scolopostetlms thomsoni Reuter
Common (Bouskell 1907); swept, Tyler Bridge Lane, Shepshed,
18.vi.1963, 20.vii.1963
123. Scoloposteth11s decoratus (Hahn)
In turf, Bradgate (Bouskell 1907); marsh, Ulverscroft NR, 27.vi.1964
127. Taplzropelttts contracttts (Herrich-Schrefer)
At the base of plants, garden, Kegworth, vii.1932 (Roebuck 1932)
130. Gastrodcs grossipes (De Geer)
Pine-cone bug
Wood near Leicester (Saunders 1892); Barkby Holt, II.v.1946, DT
133. Cymtts glandicolor Hahn
Marsh, Tyler Bridge Lane, Shepshed, n.v.1964, 28.v.1964; marsh,
Ulverscroft NR, 27.vi.1964
144. Picsma maC1tlatmn (Costa)
Near Ashby-de-la-Zouch, 8.vii.1932 (Roebuck 1932)
151. Acalypta paroula (Fallen)
Newtown Linford (Bouskell 1907); Tyler Bridge Lane, Shepshed,
27.v.1964
152. Dictyonota strichnocera Fieber
Gorse lacebug
Croft Hill (Bouskell 1907); Outwoods, Loughborough, 1.ix.1963
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155. Derephysia foliacea (Fallen)

Ivy lace-bug
Leicester (Bouskell 1907); haystack, Loughborough, viii.1928, DT;
on ox-eye daisy, Kegworth, vii.1932 (Roebuck 1932)
156. Steplzanitis rlzododendri Horvath
Rhododendron bug
Leicestershire (Bedwell and Massee 1945)
l 58. Tingis retiCttlata (Herrich-Scha:fer)
Kilby, 14.ix.1952, DT
160. Tingis cardui (Linna:us)
Spear thistle lacebug
Common (Bouskell 1907); swept from thistles, Tyler Bridge Lane,
Shepshed, 20.vii.1963; rubbish tip, Oakley Road, Shepshed, 28.v.1964
169. Empicoris 'Dagab1md11s (Linna:us)
One, Anstey Lane (Bouskell 1907)
170. Empicoris c11liciformis (De Geer)
Consorting with a swarm of C11lex sp., outbuilding, Kegworth,
16.ix.1923 (Roebuck 1924)
175. Nabis flavomarginatus Scholtz
Broad damsel bug
Anstey Lane (Bouskell 1907); swept, between Colony Bay Reservoir
and Lodge, Charnwood Lodge NR, 6.x.1962; marsh, Ulverscroft NR,
27.vi.1964; Botcheston Bog, 22.viii.1964; between Colony Bay Reservoir and Gisborne's Gorse, Charnwood Lodge NR, 20.viii.1966
176. Nabis ferllS (Linna:us)
Field damsel bug
Sheet Hedges Wood (Bouskell 1907); swept, Leicestershire, vi.1926
(Roebuck 1927); waste ground, Asquith Boulevard, Leicester,
15.ix.1962, KE
177. Nabis pse11dofents Remane
Swept, Outwoods, Loughborough, 25.v.1963
178. Nabis rogoms (Linna:us)
Common damsel bug
Ulverscroft Lane (Bouskell 1907); Botcheston Bog, 22.viii.1964
183. Stalia major (Costa)
Grey damsel bug
Leicestershire (Bouskell 1907); roadside, Breedon Cloud, SK 4121,
18.vii.1959, IME; two, swept, Knighton, Leicester, 8.ix.1962, DG;
waste ground, Leicester, 13.ix.1962, KE; Oakley Road, Shepshed,
8.ix.1963; swept, hedgerow, Tyler Bridge Lane, Shepshed, 1.viii.1964
184. Stalia boops (Schiodte)
One, swept from grass, gorsy field, Ulverscroft NR, 22.vii.1967
185. Dolichonabis limbat11s (Dahlbom)
Marsh damsel bug
Swept, hedgerow, Kegworth, vii.1932 (Roebuck 1932); Kilby Bridge,
Wigston, 5.x.1962, KE; swept, Charnwood Lodge, 6.x.1962; Tyler
Bridge Lane, Shepshed, SK 4720, 8.ix.1963; Charnwood Lodge NR,
SK 4615, 8.ix.1963; marsh, Ulverscroft NR, 27.vi.1964; Aston Firs
and Burbage Wood, SP 4594, 12.vii.1964; Ulverscroft NR,
22.vii.1967
[188. Temnostethus pusill11s (Herrich-Scha:fer)
Leicestershire (Bouskell 1907); doubtful record due to possible confusion with T. cracilis Horvath, see Southwood and Leston 19$9]
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189. Elatophiltts nigricornis (Zetterstedt)
One, on pine, Chamwood Lodge NR, SK 4615, 8.ix.1963
190. Anthocoris confttms Reuter
Evington (Bouskell 1907); in house, Outwoods Drive, Loughborough,
12.i.1964, JC; Ulverscroft NR, 22.vii.1967
196. Anthocoris gallarttm-ttlmi (De Geer)
Elm gall bug
Groby (Bouskell 1907); in quantity in various stages in association
with aphids in elm leaves curled up by Sclzizonettra ttlmi, viii.1926
(Roebuck 1927)
197. Anthocoris ncmorttm (Linrueus)
Common flower bug
Leicestershire (Bouskell 1907); in association with, and feeding on
aphids, Leicestershire, early summer 1926, adults on chrysanthemum
buds, x.1926 (Roebuck 1927); swept, Swithland Wood, 21.vii.1962,
DG; swept, thistles and nettles, Westmeadow Brook, Long Whatton,
29.vii.1962, IME; swept, marsh, Quom, 8.ix.1962; Chamwood Lodge
NR, 6.x.1962; under bark, Outwoods, Loughborough, 24.ii.1963;
Ulverscroft NR, 27.iii.1964, 27,.vi.1964, 22.vii.1967; swept, Tyler
Bridge Lane, Shepshed, 1.viii.1964; Swithland Wood, 12.xi.1967
199. Tetraphleps bicuspis (Herrich-Scha:fer)
Braunstone (Bouskell 1907); swept from grass on tip, Oakley Road,
Shepshed, 30.viii.1964
201. Acompocoris pygmams (Fallen)
Common on firs (Bouskell 1907); on Scots pine, Collier Hill and
Colony Bay Reservoir, Chamwood Lodge NR, .5.vii.1964
204. Orius niger (Wolff)
Leicestershire, no date, DT (specimen in Leicester Museum) ·
206. Lyctocoris campestris (Fabricius)
Debris bug
Leicestershire (Bouskell 1907)
207. Xylocoris galactinus (Fieber)
Hot-bed bug
Groby Parks (Bouskell 1907); compost heap, Fisher Close, Cossington,
6.x.1968
208. Xylocoris cursitans (Fallen)
. Swept from grass, Tyler Bridge Lane, Shepshed, 30.viii.1964
215. Cimex lectularim Linna:us
Bedbug
Leicestershire (Bouskell 1907); Leicester, v.1929, 1930, DT
218. Loricula pselaphiformis Curtis
Pear tree, Bradgate Park (Bouskell 1907); Chamwood Lodge NR,
6.x.1962
225. Monalocoris filicis (Linnreus)
Bracken bug
Bradgate (Bouskell 1907); Chamwood Lodge NR, 8.ix.1963; Ulverscroft NR, 22.vii.1967
226. Bryocoris pteridis (Fallen)
Fembug
Bradgate (Bouskell 1907); on male fem in a cool green-house, Kegworth, vi.1926 (Roebuck 1927); Oakley Wood, vii.1966; Ulverscroft
NR, 22.vii.1927
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228. Deraocoris llltescens (Schilling)
Under bark of fallen oak, near ruins of Bradgate House, Bradgate
Park, 17.ii.1961, DJF, det. G. E. Woodroffe; swept, Tyler Bridge
Lane, Shepshed, 5.vi.1963
229. Deraocoris ruber (Linnreus)
Leicester (Bouskell 1907); swept, marsh, Quom, 8.ix.1962; swept,
hedgerow, Tyler Bridge Lane, Shepshed, 1.viii.1964, 1967; on nettles,
meadows, Cossington, SK 5913/6013, summer 1970
238. Hoplomachus thunbergi (Fallen)
Leicestershire (Butler 1923)
248. Harpocera thoracica (Fallen)
Benscliff (Bouskell 1907); Bradgate Park, 14.x.1962, JC; on oak
stump, Piper Wood, 3.vi.1963; swept at night, Buddon Wood,
15.vi.1963
253. Phyl11s melanoceplzaltts (Linnreus)
Swithland Wood (Bouskell 1907); Outwoods, Loughborough,
18.vii.1963
254. Phylus coryli (Linnreus)
Leicestershire (Butler 1923)
256. Psalllls bctttleti (Fallen)
Birch, Swithland Wood (Bouskell 1907); Buddon (Bouskell 1907);
Ulverscroft NR, 27.iii.1964; birch, Gisbome's Gorse, Chamwood
Lodge NR, 5.vii.1964, conf. G. E. Woodroffe
2 57• Psallus ambig,ms (Fallen)
Leicestershire (Butler 1923)
261. Psalltts variabilis (Fallen)
Newtown Harcourt (Bouskell 1907)
...
262. Psallus querctts (Kirschbaum)
Leicester (Saunders 1892)
265. Psalllls lepidus Fieber
Newtown Harcourt (Bouskell 1907)
266. Psallus falleni Reuter
Bardon Hill (Bouskell 1907)
267. Psalltts alnicola Douglas and Scott
Leicester (Bouskell 1907)
Psall,,s
varians (Herrich-Schrefer)
271.
Bardon Hill (Bouskell 1907)
274• Psallrts salicdllls (Herrich-Schrefer)
Lea Lane (Bouskell 1907)
275• Atractotomus mali (Meyer-Diir)
Lea Lane (Bouskell 1907)
276. Atractotomtts magnicornis (Fallen)
On Scots pine, Ulverscroft NR, 22.vii.1967
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278. Plagiognathus arbustorum (Fabricius)
Braunstone (Bouskell 1907); roadside, Leicestershire, viii.1926 (Roebuck 1927); very abundant on currants and raspberries in Leicestershire during the summer months, 1928 (Roebuck 1929); Aston Firs
and Burbage Wood, SP 4704, 22.viii.1964
279. Plagiognathus chrysanthemi (Wolff)
Common (Bouskell 1907)
282. Chlamydatus saltitans (Fallen)
Leicestershire (Bouskell 1907)
288. Sthenants rotermundi Scholtz
Leicester (Saunders 1892); on white poplar, Newtown Linford
(Bouskell 1907)
289. Asciodema obsoletum Fieber
Beaten from gorse, Ulverscroft NR, 22.vii.1967
[295. Macrolophus nt,bilis (Herrich-Schrefer)
On hedge woundwort, Leicester (Saunders 1892); doubtful record due
to possible confusion with M.rubi Woodroffe, see Southwood and
Leston 1959]
296. Dicyplms constrictus (Boheman)
Swept, marsh, Quorn, 8.ix.1962; Swithland Wood, 12.xi.1967
297. Dicyphus epilobii Reuter
Scraptoft (Bouskell 1907); on great hairy willow-herb, Tyler Bridge
Lane, Shepshed, 20.vii.1963, 1.viii.1964; on great hairy willow-herb,
Beacon Hill, 25.vii.1963; Holwell Mouth, 30.vii.1963
301. D:cyphus annulatus (Wolff)
Leicestershire (Butler 1923)
302. Dicyphus globulifer (Fallen)
Leicester (Saunders 1892)
303. Campyloneura virgula (Herrich-Schrefer)
Narborough (Bouskell 1907); Tyler Bridge Lane, Shepshed,
2.viii.1964; Charnwood Lodge NR, 20.viii.1966
317. Malacocoris chlorizans (Panzer)
Delicate apple-capsid
Narborough (Bouskell 1907)
319. Cyllecoris histrionicus (Linnreus)
Ulverscroft Lane (Bouskell 1907); on oak, Beacon Hill, 24.vi.1963;
swept from nettles, Bradgate Park, SK 536117, 13.vi.1964, JC
320. Dryophilocoris fiavoquadrimaculatus (De Geer)
Swept under oaks, Buddon Wood, 15.vi.1963, CWH; Bradgate Park,
SK 536117, 13.vi.1964, JC; many beaten off oaks, Piper Wood,
29.vi.1964
323. Globiceps fiavomaculatus (Fabricius)
Bardon Hill (Bouskell 1907)
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324. Heterocordylus genistce (Scopoli)
On broom, Outwoods, Loughborough, 18.vii.1963; on dyer's greenweed, between Oakley and Piper Woods, 25.vii.1963 (locality since
destroyed by construction of motorway)
326. Heterotoma merioptera (Scopoli)
Common (Bouskell 1907); on elm branches overhanging nettles,
Leicestershire, 1.viii.1926 (Roebuck 1927); Kegworth, vii.1928 (Roebuck 1929); very common, Gisborne's Gorse, Charnwood Lodge NR,
summer 1962; on hawthorn, Saddington, 31.vii.1963; on hawthorn,
Breedon Hill, 1.viii.1963; swept, hedgerow, Tyler Bridge Lane, Shepshed, 1.viii.1964
327. Blepharidopteri,s angulatus (Fallen)
Black-kneed capsid
Evington Brook, Swithland (Bouskell 1907); frequented apples, pears
and raspberries, garden, Leicestershire, summer 1926 (Roebuck 1927);
swept, hedgerow, Tyler Bridge Lane, Shepshed, 1.viii.1964
332. Orthotyltls marginalis Reuter
Dark green apple-capsid
Alders, Bradgate (Bouskell 1907)
[336. Orthotylus ochrotrichtts Fieber
Bradgate (Bouskell 1907); doubtful record, due to possible confusion
with 0. prasinus (Fallen), see Southwood and Leston 1959]
338. Orthotyltls ericetomm (Fallen)
Bradgate (Bouskell 1907); on heather, Ulverscroft NR, 1.ix.1968
340. Orthotylus virescens (Douglas and Scott)
Anstey Lane (Bouskell 1907)
345. Ortlzotylus diaphanus (Kirschbaum)
Leicestershire (Butler 1923)
347. Cyrtorlzinus caricis (Fallen)
Charnwood Forest, Cropston Reservoir (Bouskell 1907)
348. Neomecomma bilineatus (Fallen)
Leicester, viii.1865 (Douglas and Scott 1866)
349. Mecomma ambulans Fallen
Gracedieu, Charley (Bouskell 1907); one female, taken on a rockery,
Leicestershire, 1.viii.1926 (Roebuck 1927); Beacon Hill, 24.vii.1963;
fairly common, Holwell Mouth, 30.vii.1963; fairly common, High
Sharpley, 1.viii.1963; in cut grass, Tyler Bridge Lane, Shepshed,
3.viii.1963; marsh, Ulverscroft NR, 27.vi.1964; Aston Firs and
Burbage Wood, SP 4594, 12.vii.1964; Tyler Bridge Lane, Shepshed,
1.viii.1964; Ulverscroft NR, 22.vii.1967
350. Mecomma dispar (Boheman)
Leicester, viii.1865, Aylestone, viii.1865 (Douglas and Scott 1866);
on thistles, Westmeadow Brook, Long Whatton, 29.vii.1962, IME;
Tyler Bridge Lane, Shepshed, 1.vii.1964
352. Pithanus mcerkeli (Herrich-Schrefer)
Cut hay, Tyler Bridge Lane, Shepshed, 20.vii.1963; Ulverscroft NR,
22.vii.1967
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355. Lygtts pratensis (Linna:us)

357.
358.

360.
361.
363.
365.

366.

368.
373.

379.
382.

383.

384.

386.

Leicestershire (Bouskell 1907); plentiful in Leicestershire, 1928 (Roebuck 1929); leaf litter, Gisborne's Gorse, Charnwood Lodge NR,
x/xi.1962
Lygtts rttgttlipennis Poppius
European tarnished plant-bug
Leaf litter, Swithland Wood, 12.xi.1967
Liocoris tripttstttlattts (Fabricius)
Leicestershire (Bouskell 1907); swept, marsh, Quern, 8.ix.1962; on
nettles, Tyler Bridge Lane, Shepshed, 31.v.1963; Bradgate Park,
28.i.1966, DF
Orthops robricattts (Fallen)
Leicester (Saunders 1892); Charley Wood (Bouskell 1907)
Orthops cervinus (Herrich-Scha:fer)
Limes, Leicester (Bouskell 1907)
Orthops campestris (Linna:us)
Leicestershire (Bouskell 1907)
Lygocoris pabulinus (Linna:us)
Common green capsid
Leicestershire (Bouskell 1907); swept, hedgerow, Beaumont Leys,
Leicester, 14.x.1962
Lygocoris viridis (Fallen)
Swept, patch of restharrow, roadside, Long Whatton, SK 469218,
29.vii.1962, IME; Botcheston Bog, 22.viii.1964
Lygocoris contaminattts (Fallen)
Alders, Bradgate (Bouskell 1907); birch, Owston (Bouskell 1907)
Plesiocoris rttgicollis (Fallen)
Apple capsid
Emphatically scarce in the Soar Valley during the season, 1926 (Roebuck 1927: this remark might apply to either Leicestershire or
Nottinghamshire)
Dichrooscyttts rttfipennis (Fallen)
Thornton Reservoir (Bouskell 1907)
Calocoris qttadripunctattts (Villers)
Hawthorn, Anstey Lane (Bouskell 1907); several hundred beaten from
oaks, Piper Wood, 29.v.1964
Calocoris sexgttttattts (Fabricius)
Thornton Reservoir (Douglas and Scott 1865); Groby (Saunders
1892); on pansy flowers, vii.1932 (Roebuck 1932); nettles, Tyler
Bridge Lane, Shepshed, 20.vii.1963; between Oakley and Piper
Woods, 25.vii.1963; Budden Wood, 3.vii.1964, PHG; Gisborne's
Gorse, Charnwood Lodge NR, 5.vii.1964
Calocoris frtlvomaculatus (De Geer)
Hop capsid
On black-currants and apple trees, Kegworth, vii.1932 (Roebuck
1932)
Calocoris roscomacttlatrts (De Geer)
Charnwood Forest, Cropston Reservoir (Bouskell 1907)
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387. Calocoris noruegictts (Gmelin)
Potato capsid
Very plentiful (Bouskell 1907); occurred in small numbers during the
summer on potatoes, Leicestershire, 1926 (Roebuck 1927); between
Piper and Oakley Woods, Long Whatton, SK 4821, 20/25.vii.1963;
Holwell Mouth, 30.vii.1963; tip, Oakley Road, Shepshed, 2.viii.1963;
Breedon Hill, 2.viii.1963; marsh, Ulverscroft NR, 27.vi.1964
390. Adelphocoris lincolatus (Goeze)
Lucerne plantbug
On restharrow, Scraptoft Common (Bouskell 1907)
391. Megacrelum infumm (Herrich-Scruefer)
Leicestershire (Bedwell and Massee 1945)
393. Stenotus binotatus (Fabricius)
Very common (Bouskell 1907); swept from grass, Holwell Mouth,
30.vii.1963
395. Phytocoris tilice (Fabricius)
Bardon Hill (Bouskell 1907); on a wall under lime trees, Kegworth,
20.vii.1926 (Roebuck 1927)
396. Phytocoris populi (Linna:us)
Swithland, Buddon (Bouskell 1907); var. dirtincttts Reuter, Leicestershire (Bedwell and Massee 1945)
398. Phytocoris longipennis Flor
Bardon Hill (Bouskell 1907)
399. Phytocoris reuteri Saunders
Groby Parks, viii.1895 (Bouskell 1907)
401. Phytocoris t1lmi (Linna:us)
Evington Brook (Bouskell 1907); on an elm tree, Leicestershire,
vii.1926 (Roebuck 1927); at light, Charnwood Drive, Thumby, SK
646044, 31.viii.1963, IME; swept, hedgerow, Tyler Bridge Lane,
Shepshed, 1.viii.1964; Botcheston Bog, 22.viii.1964
402. Phytocoris varipes Boheman
Leicestershire (Bouskell 1907)
404. Capsus ater (Linna:us)
Bradgate (Bouskell 1907); Loughborough, 14.viii.1956, CWH; swept
from grass under trees, Buddon Wood, 15.iv.1963; one, in grass
cuttings, roadside, Ravenstone, SK 393146, 27.vi.1963; Ulverscroft
NR, 27.iii.1964, 22.vii.1967
406. Pantilius tunicat11s (Fabricius)
Thurcaston Brook (Bouskell 1907)
4II. Stcnodema calcaratum (Fallen)
Common (Bouskell 1907); swept, marsh, Quom, 8.ix.1962; in grass
tussock, Piper Wood, 17.iii.1963; swept, Beacon Hill, 24.v.1963;
swept, Outwoods, Loughborough, 25.v.1963, 18.vii.1963; Oakley
Road, Shepshed, 8.ix.1963, II.v.1964; marsh, Ulverscroft NR,
27.vi.1964; Chamwood Lodge NR, 20.viii.1966; Swithland Wood,
12.xi.1967
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413. Stenodema laroigatum (Linnreus)
Common (Bouskell 1907); by sweeping the bank of the River Soar,
Leicestershire, viii.1926 (Roebuck 1927); Shoby, vi.1928 (Roebuck
1929); marsh, Quorn; 8.ix.1962; marsh, Holwell M::mth, 21.iv.1963,
IME; swept, Tyler Bridge Lane, Shepshed, 25.v.1963, 1.viii.1964;
Market Bosworth, 9.vi.1963
414. Stenodema holsatum (Fabricius)
Leicestershire (Bouskell 1907); Chamwood Lodge NR, 8.ix.1963;
marsh, Ulverscroft NR, 27.vi.1964
415. Notostira elongata (Geoffroy)
Chamwood Forest, Cropston Reservoir (Bouskell 1907); restharrow,
roadside, Long Whatton, SK 469218, 29.vii.1962, IME; swept,
marsh, Quom, 8.ix.1962; Knighton, Leicester, 8.ix.1962, 22.ix.1962,
DG; Beaumont Leys, Leicester, 14.x.1962; swept, Holwell Mouth,
30.vii.1963; marsh, Oakley Road, Shepshed, 8.ix.1963, 20.ix.1964
416. Mcgaloceraa recticornis (Geoffroy)
Leicestershire (Bedwell and Massee 1945); marsh, Quorn, 8.ix.1962;
Shepshed, 5.vi.1963; between Oakley and Piper Woods, 20.vii.1963,
25.vii.1963
418. Trigonotylus rttficornis (Geoffroy)
Anstey Lane (Bouskell 1907); swept, grass, Charnwood Lodge NR,
6.x.1962; Beacon Hill, 24.vii.1963; between Oakley and Piper
Woods, 25.vii.1963; very common, High Sharpley, 1.viii.1963;
Charnwood Lodge NR, 20.viii.1966; Ulverscroft NR, 22.vii.1967
421. Teratocornis satmdersi Douglas and Scott
Swept, marsh, Shepshed, SK 480206, 8.viii.1964
422. Leptoterna fem,gata (Fallen)
On rough-stalked meadow-grass, Kegworth, 1.viii.1932 (Roebuck
1932); Shepshed, 20.vii.1963; very common, High Sharpley,
1.viii.1963; Chamwood Lodge NR, 20.viii.1966; Ulverscroft NR,
22.vii.1967
423. Lcptoterna dolobrata (Linnreus)
Meadow plantbug
Bradgate (Bouskell 1907); Westmeadow Brook, Long Whatton,
29.vii.1962; Shepshed, 18.vi.1963, 20.vii.1963; Holwell Mouth,
30.vii.1963; Ulverscroft NR, 27.iii.1964; marsh, Ulverscroft NR,
27.vi.1964; Aston Firs and Burbage Wood, SP 4594, 12.vii.1964;
swept, hedge-bottom, Tyler Bridge Lane, Shepshed, 1.viii.1964;
Chamwood Lodge NR, 20.viii.1966
434. Saldula saltatoria (Linnreus)
Common shorebug
Leicestershire, 1930, DT; Tyler Bridge Lane, Shepshed, 23.vi.1963;
roadside, Packington, SK 3613, 27.vi.1963
440. Saldula pallipes (Fabricius)
Swithland (Bouskell 1907)
445. Chartoscirta cincta (Herrich-Schrefer)
Leicester (Saunders 1892); Gumley, 1925, DT
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447. Chartosdrta cocksi (Curtis)
Gumley (Saunders 1892)
449. Mesovelia f11rcata (Mulsant and Rey)
Pondweed bug
Colony Bay Reservoir, Chamwood Lodge NR, 5.vii.1964 (Clements
1967)
452. Hydrometra stagnorum (Linna:us)
Water-measurer
Plentiful on running water (Bouskell 1907); Gumley, iv.1920, DT;
pond, Ratcliffe-on-the-Wreake, SK 626141, 24.iii.1959, RC; pond
by canal, Burton Overy, SP 660953, 29.viii.1959, DJF /RDO
454. Velia caprai Tamanini
Water-cricket
Leicestershire (Bouskell 1907, recorded as V. cttrrens, but almost
certainly this species); Evington, v.1924, 1927, DT; Billesdon,
vii.1928, DT; waterfall, River Lin, Bradgate Park, 4.xi.1955, HPM;
spring, Holwell Mouth, SK 727242, 21.iv.1963, IME; small springfed pool, railway cutting, Bushby, SK 654045, 24.viii.1963, IME;
Colony Bay Reservoir, Chamwood Lodge NR, 8.ix.1963
459. Gerris argentat11s Schummel
Little pondskater
Pond by canal, Burton Overy, SP 660953, 29.viii.1959, DJF /RDO;
lake, Scraptoft Hall, SK 648058, 19.v.1960, IME; Colony Bay
Reservoir, Chamwood Lodge NR, 8.ix.1963
461. Gerris thoracictls Schummel
Leicestershire (Bouskell 1907); pond, Bawdon Castle, SK 494145,
13.v.1961; pond, Seagrave, SK 633071, 1962, RC
463. Gerris gibbifer Schummel
.
Lower pond, Gisbome's Gorse, Chamwood Lodge NR, 20.x.1962;
pond, Bradgate Park, SK 528n6, 14.vii.1963; pond, Blackhill Farm,
Ulverscroft, SK 506133, 25.ix.1963; shallow pool, Beacon Hill,
13.x.1963; Sphagn11m pool, Timberwood Hill, Chamwood Lodge
NR, 27.x.1963
464. Gcrris lacttstris (Linna:us)
Common pondskater
Leicestershire (Bouskell 1907); swimming pool, Ratcliffe College, SK
623149, 5.xi.1960, RC; pond, Bradgate Park, SK 522103, 1.ix.1961
DJF; pond, Seagrave, SK 633171, 1962, RC; concrete lined pond,
Bardon Hill, 29.vi.1963; pond, Bradgate Park, SK 528n6,
15.vii.1963; near bridge, Blackbrook Reservoir, 15.ix.1963
465. Gerris odontogaster (Zetterstedt)
Toothed pondskater
Colony Bay Reservoir, Chamwood Lodge NR, 8.ix.1963
466. Aq11ari11s najas (De Geer)
River pondskater
Leicestershire (Bouskell 1907)
468. Nepa cinerea Linna:us
Waterscorpion
Common in ponds (Bouskell 1907); pond, Evington, Leicester,
ii.1926, iv.1926, DT; Tuckers' Brickyard, Loughborough, SK 530181,
25.vii.1948, PHD; tributary of the Wood Brook, Loughborough, SK
525175, 10.xi.1948, PHD; Round Pond, Scraptoft, 3.ix.1949, LM;
roadside pond, Loughborough, SK 542215, 1953; Church Langton,
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28.v.1954, TWT; pond, Houghton, 3.vii.1955, 18.iv.1959, DJF;
pool below Saddington Reservoir, SP 663913, 16.iv.1960, DJF;
pool, Sileby Mill, 17.vii.1961, JF; pond, Seagrave, SK 633171, 1962,
RC; pond, Bradgate Park, SK 528n6, 14.vii.1963; under stones,
bank, Blackbrook Reservoir, 15.ix.1963, 17.xi.1963
Ranatra linearis (Linnreus)
Water stick-insect
Canal, Kilby Bridge, SP 615967, vii.1957, CWH (since seen at this
spot or in the nearby flooded limestone pit by HPM)
llyocoris cimicoides (Linnreus)
Saucer bug
Canal, Kilworth, iv.1927, v.1927, DT; canal, Gumley, iv.1928,
CWH; Saddington Reservoir, iv.1931, DT; backwater of River
Wreake, Brooksby, SK 672164, 15.v.1962, RC; canal, Carlton, SK
384044, iii.1971.,
Notonecta glauca Linnreus
Common water-boatman
Common in ponds (Bouskell 1907); South Croxton, 1.x.1949, DT;
swimming pool, Wyggeston Boys' School, Victoria Park, Leicester,
SK 593026, 5.xii.1948, 6.ii.1949, HPM; pond, Leicester University,
Victoria Park, Leicester, SK 593029, 7.xii.1948, HPM; backwater,
River Soar, Aylestone, SK 566007, 20.xii.1948, HPM; pond, Wistow,
29.v.1952, LM; outflow stream, Saddington Reservoir, 20.ix.1955,
LM; River Lin, Bradgate Park, SK 525099, 4.xi.1955, LM; pond,
Cossington, SK 622149, 5.iii.1959, RC; River Sence, Houghton, SK
676018, 27.viii.1959, DJF/RDO; ford, Thurlaston Brook, Normanton Turville, SP 495977, 21.ix.1959, LM; canal, Husbands Bosworth, SP 6381, 25.vi.1960, LM; pond, Bradgate Park, SK 528113,
18.viii.1960, DJF; swimming pool, Ratcliffe College, SK 623149,
5.ix.1960, 5.iii.1961, RC; pond, Ratcliffe-on-the-Wreake, SK 626141,
29.xi.1960, RC; pond, Cossington, SK 618146, 6.xii.1960, RC; River
Wreake, Lewin Bridge, Syston, SK 624127, 31.i.1961, RC; River
Wreake, Syston, SK 614124, 21.ii.1961, RC; pond, Cossington, SK
627157, 14.iii.1961, RC; canal, Wistow, SP 650960, 9.vii.1961, LM;
canal, Kilby Bridge, SP 6196, 12.vii.1961, LM; pond, Bradgate
Park, SK 522103, 1.ix.1961, DJF; small pond near Gisbome's Gorse,
Chamwood Lodge NR, 10.ix.1961, DBW; pond, Seagrave, SK
633171, 1962, RC; canal, Wistow, SP 655959, 7.vii.1962, LM;
canal, Newtown Harcourt, 5.xi.1962, KE; pond, Chamwood Lodge
NR, SK 464158, 25.xi.1962, 17.xi.1963; canal, near Welford, SP
639813, 12.iv.1963, WJA; gravel pits, Wanlip, SK 6on, 27.ii.1966
Notonecta obliqua Gallen
Pond, Cork Hall, Newtown Linford, SK 524092, 21.ix.1948, HPM;
pool, quarry, Enderby, 19.ii.1949, HPM; River Sence, Houghton, SK
676018, 27.viii.1959, DJF/RDO; ponds near Old John, Bradgate
Park, SK 5211, 5.iii.1960, 18.viii.1960, 1.ix.1961, IME/DJF; pond,
Cossington, SK 618146, 6.xii.1960, RC; Chaplins Rough, Newtown
Linford, 23.viii.1961, HPM; pond, Chamwood Lodge NR, SK
464158, 25.xi.1962, 17.xi.1963; pond, Bradgate Park, SK 529115,
6.iv.1963, IME, 14.vii.1963
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475. Notonecta maculata (Fabricius)
Pond, Leicester University, Victoria Park, Leicester, SK 593029,
17.x.1946, HPM; Groby Pool, 21.ix.1948, HPM; pond, New Parks,
Leicester, SK 563054, 29.xii.1948, HPM; at light, Leicester,
26.viii.1959, HPM; pond, Bradgate Park, SK 522103, 19.iii.1960,
DJF; pond near Old John, Bradgate Park, SK 52u, 21.viii.1960;
DJF; water tank, disused airfield, Stoughton, SK 652012,
21.viii.1960, DJF; concrete pond, Cropston Leys, Swithland,
6.vii.1961, HPM; cattle trough, near Colony Bay Reservoir, Chamwood Lodge NR, 20.x.1962; Frying Pan Pond, Beacon Hill,
13.x.1963; pond, Chamwood Lodge NR, SK 464158, 17.xi.1963
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1970 Birch, Mrs. M., 65 Broadway Road, LE5 5TB
1972 Bratt, Miss W. L., 18 West Hill Road, LE3 6GA
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1971 Breeze, Miss M.A., B.A., 94 Oriel House, Oxon Way, LES 4UD
1972 Byham, Mrs. E., S Eastfield Road, Western Park, LE3 6FD
1971

Chandler, A., L.R.A.M., 24 Cambridge Street, LE3 oJP

1971

Dawson, Miss J. E., M.A., A.M.A., 37 Alexandra Road, LE2 2BB

1972 Englander, Dr. 0., M.D., L.R.C.P., M.R.C.S., 7 Morland Avenue,
LE2 2PF
1963

Findley, Miss E. R., 13 Bankart Avenue, LE2 2DD

1972 Gardner, Miss L., 24 Westminster Road, LE2 2EG
1969 Garner, P. N., A.C.W.A., M.B.C.S., 7 Clarke Grove, Birstall,
LE44AH
1969 Garner, Mrs. W. B., M.Ch.S., 7 Clarke Grove, Birstall, LE4 4AH
1950 Higson, Miss C. W. J., M.A., Ph.D., F.L.A., 69 Holmfield Road,
LE21SE
1966 Horne, Mrs. K., 67 Howard Road, LE2 1XN
1967 Howe, Miss E. M., 87 Groby Road, LE3 9EE
1972 Hurst, Mrs. F. J., 'The Ridgeway', 173 Bradgate Road, Anstey,
LE7 7FW
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1971
1971
1958

Lane, Miss D., 112 Queen's Road, LE2 3FL
Lee, H., 9 Holmfield Road, LE2 1SD
Lee, Mrs. K. M., 9 Brancaster Close, LE4 oLA

1972
1972
1972
1972
1966

McDermott, Mrs. J., 91 Beaconsfield Road, LE3 oFH
McDermott, M. B., B.A., 91 Beaconsfield Road, LE3 oFH
McNeil, Dr. D. A. C., 12 West Avenue, LE2 1TR
McWhirter, Miss T. J., 4 Hollington Road, LEs 5HS
Malings, Mrs. H. E., 75 Evington Lane, LE5 5PR

1971 Noble, Lady Fraser, Knighton Hall, Knighton Road, LE2 3WG
1938 Nurton, Miss R., 17 Evington Parks Road, LE2 1PS
1971 Oakes, Mrs. I. A., 14 Cheltenham Road, LE4 oLB
1971 Orpen, Miss M. J., 4 Briar Walle, Oadby, LE2 5UE
1964 Peach, Mrs. J.M., B.Sc., Flat 6, Duke's Drive, LE2 1TP

1951 Rodgers, J., 66 Woodhouse Road, Quorn, LE12 8AJ
194S Rodwell, F. S., 21 Monsell Drive, LE2 8PP
1969
1971
1964
1972
1972
1971
1969
1972

Sharman, Mrs. M. E., 93 Henley Road, LE3 9RD
Silver, Mrs. P. L., SS Guilford Road, LE2 2RD
Slade, P. R., 14 Stoneygates, Dukes Drive, LE2 1TP
Smith, Miss E. M., 7 Pembury Close, Great Glen
Smith, Miss J. M., B.A., Flat D, 320 Victoria Park Road, LE2 1XE
Smith, Mrs. J. R., 12 Woodland Avenue, LE2 3HG
Staples, Miss J. E., B.Sc., S9 Victoria Court, Oadby, LE2 4AG
Stilwell, Mrs. D. E., 17 Eastfield Road, LE3 6FE
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1969 Swales, Mrs. J. S., 24 Powys Avenue, LE2 2DP
't

1971 Tebbutt, Miss V. B. M., 41 Midway Road, LE5 5TP
1953 Tricks, Mrs. J.M., 30 Bankart Avenue, LE2 2DB
1961
1972
1970
1966
1965

Waldron, Miss S., Old School House, 57 Leicester Road, Groby,
LE6oDG
Webster, Miss D., Blue Gate, 12 Hog Lane, Kibworth Harcourt
Williamson, Mrs. M. E., 5 Blankley Drive, LE2 2DE
Wilson, Miss E. M., 28 Braunstone Avenue, LE3 oJG
Wright, Miss C. M., 3a The Parkway, LE5 2BB
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