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BRINGING DINOSAURS TO LIFE

John Martin BSc, AMA
Presidential Address Delivered on October 5th 1998
INTRODUCTION
The outgoing President's introduction to the read version of this paper mentioned my hybrid career. It partly explains why I 'do'
palaeontology in the way I do, and why the subject of the paper became an interest. I trained first as a draughtsman, having
done ''the arts" at school. Later, I studied geology, becoming a museum geologist and finally a palaeontologist, before
combining all these, and management studies, in my present job. I came into museum work because I wanted to use art and
exhibitions as the media for popularising my branch of science. I use drawing, painting and sculpture to make reconstructions
of the appearance in life of extinct animals; so, if nothing else, I know from personal experience how difficult it is. Bringing
dinosaurs to life in this way is exciting and challenging. It is, incidentally, the only way, since the dream of cloning dinosaurs
shown in "Jurassic Park" (the film of 1993, directed by Steven Spielberg) is llllattainable. The subject also gives some
unexpected insights into the way scientists work.
The paper is in two parts. I begin with an historical review
of old and new dinosaur reconstructions, discussing "why''
they are made as much as explaining ''how''; my
conclusion, that for good and bad reasons such images are
often scientifically unreliable, leads, in part two, to a
description of some palaeontological research at Leicester
Museum that hopefully improves on past practice.

DINOSAUR LIFE RECONSTRUCTION - ART OR
SCIENCE?
Dragon myths, originating in the Far East, are probably the
oldest palaeontological reconstructions. Chinese dragons,
'lions' and other
creatures
have
been imagined by
Chinese people for
several millennia,
almost certainly in
response to the
fossil
dinosaur
bones that are
really
very
common in many
parts of China (it is
currently one of
the best parts of
the
world
for
dinosaur fossils).
Fossil bones must
have been turned
up in the fields but
to
what
animals did they
belong?
Clearly
Figure I. A reptilian Chinese
not to any living in
"lion", Beijing. Such mythical
China at the time,
kong long (terrible dragons) are
and
fanning
almost certainly the result of two
people
are
millennia of rationalisation of
generally experts
the fossil dinosaur bones that are
in the anatomy of
common in several parts of
local domesticated
China.
and wild animals.

There is a need to rationalise mysteries: our species has
always done it, so the strange bones were explained by
Chinese people of two thousand years ago as being
evidence of mythical animals. Other dragon legends
developed similarly but later in the West, with examples
from Klagenfilrt (now in Austria) from the late 16"'
century and on Rhodes (1678) that look like proper
"reptilian' dragons but seem in fact to have been based on
fossilised bones of extinct mammals that were found
locally - some of the features we now recognise as
belonging to extinct elephant and rhinoceros species have
been incorporated into the composite creatures.
All dragon myths, and the illustrations or sculptures that
were made to represent them, are thus early attempts at
reconstructing extinct animals from fossil evidence using a
kind of 'scientific' method. The oldest known truly
scientific fossil reconstruction was that of Gesner, a 16th
century Swiss herbalist and naturalist. His 1558
Glossopetra was an illustration of a fossil shark tooth
beside a picture of a modem shark; Gesner had llllderstood,
using analogy, that a modern animal whose anatomy
includes a part similar to a fossilised bone can be used to
visualise the appearance of the whole extinct animal
represented by the fossil. Even though fotmd in
mountainside rocks :fur from the sea, a tooth that looks like
a shark's tooth is, on balance, most likely to have belonged
to a an animal looking like a shark.
Not such good palaeontology, however, was Home diluvii
testis (c.1700), a fine engraving of a fossil salamander that
was interpreted as the skeleton of an homllllculus, a 'man
who witnessed the flood'. All these reconstructions,
nevertheless, are examples of interpretations that were the
best their makers could do, first, with incomplete evidence,
second, based on the swn of knowledge available at the
time and, finally, subject to the prejudices of the author. In
Europe and the Mediterranean countries all interpretations
of fossils for most of the last thousand years have been
made in the context of the teachings of the Old and New
Testaments. What else could they be? Indeed, modern
dinosaur reconstructions, while they purport to be objective
- for example, to simply give information ( 'Tyrannosaurus
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looked like this ... and was much bigger than a human'}
are frequently found to carry additional, nonpalaeontological messages that originate with the author,
not the fossil evidence.

pattern does not only apply to dinosaurs: hominid evolution
is another sensitive area from which as examples, two
reconstructions of Homo erectus - same fossils, different
interpretatioos, show either a beetle-browed, stooping hairy
male ape with an aggressive-looking throwing stick, or a
rather handsome, civilised family group of males, females
and young apparently telling stories round a campfire.
Politically-correct palaeontology? Meanwhile, we all
understand the insult of "dinosaurs" applied to yesterday's
politicians and technologies, while a political cartoonist
like Steve Bell did not have to explain which party's
representatives in the 1987 general election were drawn as
dinosaurs and which as 'wee hairy' mammals. Indeed, we
all appropriate dinosaurs to suit our own needs: even
museums do it to attract more visitors.

One explanation of 'why' dinosaur reconstructions are
made is familiar to everyone who has tipped a plastic
dinosaur into a cereal bowl or has seen "'Jurassic Park",
"Godzi11a" or another monster movie. Dinosaurs are
brought to life to make money! The first good example
comes from 1851. Sir Richard Owen, the leading anatomist
and palaeontologist of his times (inventor, indeed, of the
class Dinosauria and describer and namer of dinosaurs,
extinct birds and mammals, and the founder of the London
Natural History Museum) was also an enthusiastic selfpublicist and entrepreneur. He commissioned a series of
life-size sculptures, to be cast in concrete, of the dinosaurs
he had named and reconstructed. They were to be placed,
in a landscape of lakes, gardens and artificial rocks
designed to represent the world at various times in the
geological past, in Crystal Palace park, Sydenham, South
London (to which the huge iron and glass pavilions of the
Great Exhibition in Hyde Park, London, had been moved at
the close of the 1851 show). This was the first Jurassic Park
- a visitor experience, to which an admission price was
charged and for which a series of educational and
entertaining guidebooks was produced. The opening was
even marked with a press launch: leading naturalists were
invited to dinner inside the mould from which one of the
dinosaur sculptures was cast, and the event was recorded
by an artist from a London newspaper.

Figure 2. Life reconstruction of Stegosaurus. The
a"angement ofthe plates is speculative becllllse
the fossU evidence is ambiguous, but this image has
become an icon for what Stegosaurus 'should'
look like, accort/jng to a particular point ofview.

Owen's dinosaurs can still be seen at Crystal Palace. To us
now, they are a fascinating historical document telling us
more about Owen's beliefs than about extinct animals.
Richard Owen was a Christian whose faith in the Biblical
creation story directed his life's work as an anatomist and
palaeontologist. For him (an anti-evolutionist), although
some animals had apparently become extinct and were only
known from fossil evidence, all were perfect examples of
God's creation; so Owen's dinosaurs were warm-blooded,
mammal-like animals - chimeras with crocodilian heads
and feet but with mammalian bodies. Their legs were
straight not with the sprawling gait of lizards. Owen's hotblooded dinosaurs anticipated the most radical
reconstructions of the past 20 years, as I will show. It was,
paradoxically, evolutionists - supporters of Darwin - who
reconstructed dinosaurs as ..God's big mistake" and it is to
them that we owe more than a century of dinosaurs as
sluggish reptilian, cold-blooded, sprawling monsters. For
them in what was actually a misrepresentatioo ofDarwin's
meaning, extinct animals were part of a progression
towards the evolutionary pinnacle of humanity; by
definition dinosaurs had to be imperfect in comparison
with the mammals, birds and humans above them an the
tree of evolution.

At a scientific level, there is clearly a problem here.
Imagine the well-known dinosaur Stegosaurus. Most
people have a mental image of what this animal looked like
- four legs, rather deep body, small head, row of plates on
its back, spikes on the tail. Where did this image cmne
from? The answer, of course, is that we all "know" what
Stegosaurus was like because we have seen it portrayed in
pictures. An uncomfortable fact, though, is that there have
been many life reconstructions of this dinosaur; at least
seven different interpretations exist in the popular and
scientific literature, including two with one row of plates,
two with alternating rows, one with plates laid flat on the
flanks. several with short, bowed legs, one with straight
legs, and so on. Toe explanation is that the fossils of
Stegosaurus on which the reconstructions are based are
ambiguous. It is not possible to say, from the fossil
evidence, where the plates were when the animal was alive,
because the plates, although 1:xme, were not part of the
skeleton but were dermal scutes, attached only to soft
tissues on the outside of the living dinosaur. In fossil
skeletons, if preserved at all, they lie scattered around and
over the exhumed corpse. So positioning the plates in
reconstructions is a matter of choice for palaeontologists,
based on speculation about their function and physiology.
Experts who prefer the plates to be for thermal regulation
(keeping the animals cool by day, or helping them gain heat

In fact, the polarisation between "perfect" and "imperfect''
dinosaurs persists. The way extinct animals are
reconstructed still depends as much on scientists' beliefs,
politics and preferences as on the fossil evidence. The
2
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before becoming active at the beginning of the day) tend to
place them vertically along the back. For them the only
question is whether there is one row or two.
Palaeontologists preferring the plates-for-protection theory
reconstruct them lying flat. As it happens, the ''two rows,
vertical" view seems to have prevailed, since most of us
"know" that Stegosaurus should look that way.

prefabricated steel armature, but (necessity being the
mother of invention) used a new and ingenious system in
which individual bones were suspended on loops of
stainless steel wire from the exhibition gallery ceiling.
The traditional method fixes the positions of the bones
before their correct orientation is known. The new method
enabled us to position the bones in anatomically correct
positions by experimentation: the articulating surfaces
could be placed in correct alignment and within their
natural limits. In the neck, we showed that this meant that
two anatomical features - the three sets of articulating
surfaces (the open ball-and-socket joints of the bodies of
the vertebrae and the curved, sliding joints cm the pairs of
zygapophyses above) and other fixed bone locks controlled the mobility of the whole structure. Allowing for
the assumed thickness of soft tissues between the bones, we
were able to measure the limits accurately. For Cetiosaurus
this meant that the neck could be raised only in a gentle
curve, and that it was normally held more or less straight
out in front. When we looked carefully at other sauropods,
even Brachiosaurus, which is a dinosam thought by many
to have been very giraffe-like - we found that their necks
were constructed in much the same way.

This rather llllsatisfactory situation with Stegosaurus can be
repeated throughout the dinosaur art gallery. It also shows
how powerful these images are; we all "know'' what
dinosaurs looked like from pictures, rather than by
examining the fossils, the real evidence. Fashions in
dinosaur art, in which for many years the same basic
reconstruction of a dinosaur is published by generations of
otherwise reputable palaeontologists, remind us that a is not
only amateur dinosaur enthusiasts who are taken in. Clearly
this is not good science. The Stegosaurus· reconstruction
illustrations are a series of worked-through speculations
that are based not on rigorously assembled evidence, but on
various hypotheses.
Sauropods were another group of dinosaurs whose life
appearance has been interpreted in at least two ways. These
were the familiar 'brontosaurs' - very large, long-necked,
long-tailed quadrupeds; almost the quintessential dinosaur,
and perhaps the best example of the dichotomy of opinion:
God's big mistake or God's wonderful creation,
imperfection or perfection. The Victorian view, that
survived at least until 1970, was that sauropods were bowlegged and too heavy to support their vast mass on land,
and that they were therefore obliged to be semi-aquatic,
using water to help support them. The 'modem' view
(although it had been foreshadowed by Richard Owen's
'mammalian' dinosaurs 120 years earlier) was that
sauropods could do more or less anything: first and
reasonably, that with bodies and legs like those of scaledup elephants they were perfectly adapted for life on land:
more recently and imaginatively, that they could rear up on
their back legs, using the tail as a prop, to feed from the
tops of the tallest Jurassic trees or even to conduct highlevel intra-specific fights over access to females. Some
palaeontologists also think that sauropods were like giraffes
or ostriches, with very flexible necks that could be held
nearly vertically, presumably to allow the animals to reach
even further into the tops of trees. Research begun in
Leicester, now including palaeontologists in Gennany,
France and the USA, shows that sauropods could not in fact
do this, and suggests three ways in which their necks
"work" as living engineering.

Articulation limits and bone locks can be measured from
fossil bones alone. But, of course, dinosaurs were animals
of flesh and blood. The skeleton on its own only tells us so
much about how a structure like a sauropod neck
"worked". Including the soft tissue structures - muscles,
tendons, ligaments, connective tissue, cartilage, skin, scales
should give a more complete answer. Unfortunately,
preservation of these structures is so rare that we simply do
not know, in most cases, what they were like. There are
clues, however: the shape of the bones, and the patterns of
roughness and smoothness, can tell us something,
especially if we study modem animals to give us ideas
about the possibilities (note: not the certainties) for softtissue structures in dinosaurs. Also helpful is biomecbanics,
the applicaticm of principles of mechanics and engineering
to living structures. Biomechanics in palaeontology enables
us to work out what forces acted on the bodies of extinct
animals and to predict the structures that must have been
present in some form to make them "work" as living
engineering.
A sauropod neck was, mechanically speaking, a beam like
a horizontal crane jib, for example. The simplest
engineering beam is an 'I' beam; with a support at only one
end (like a crane, or a sauropod neck) gravity acting on the
mass tries to bend the unsupported end downwards. The
effect, as you can imagine, is to stretch the top of the beam
and squash the bottom Most engineering beams are not a
simple 'I', but are braced to withstand this mixture of
tension and compression - think of the Forth railway bridge
to see how this works in an engineering structure. A
sauropod neck was more complicated than this, however,
because it was a flexible, segmented beam. It must have
been braced, and in a special way, first to withstand the
downward forces, but second to allow the joints to move
within their natural limits. With this in mind, we were able

RESEARCH AT LEICESTER
Palaeontology, as much as any other science, depends on a
degree of serendipity. This research was made possible by
the chance discovery in 1968 of the "Rutland Dinosaur", a
specimen of the sauropod Cetiosaurus, at Great Casterton,
near Stamford. It also arose from the need for a Local
Government Mu.sewn to economise: the motmting method
chosen for displaying the prepared skeleton in Leicester
Museum could not use the traditional, expensive,
3
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to identify specific structures in sauropod necks, that have
been noticed before but not satisfactorily explained, as
elements of an elegant bracing system. On top, to withstand
tension, there was a system of ligaments extending between
the neural spines. Below, two sets of special ribs, which ran
parallel to the length of the neck and overlapped one
another, were bound together by short muscles and tendons
to form a pair of long, flexible struts that resisted
compression. A beam needs at least three bracing members
to maintain stability: one in tension above and two in
compression below/at the sides. A mast also needs three,
but they must all be of the same sense (all tension, usually)
to stop the mast toppling over in any direction.
Biomechanics shows that all sauropods, even 'giraffenecked' Brachiosaurus, habitually held their necks as
beams, not masts. Indeed, we think that bracing like this
was an essential prerequisite for the evolution of the
sauropods' long necks - and, moreover, that the long neck
could only evolve after the ancestors of sauropods had
started to grind their food using stomach stones
(gastroliths), been able to reduce the size of their teeth and,
eventually, to reduce the head size.

space between the spines. Many sauropods had deep
"ligament pits" in the front and back of the spines, and
some (Diplodocus is a well-known example) had
completely divided neural spines. explained in the past as
forming a deep channel for a ligament running all the way
from head to shoulders, like the 'nuchal ligament' of horses
and other mammals. But if there was such a ligament in
saurapods, it must have been huge to occupy this space,
and heavy. What would be the point of a heavy ligament
merely supporting its own weight?

An extra advantage of 'passive' bracing systems to support
the long necks of sauropods was that the mass of muscles
otherwise needed to do it could be reduced. Many animals
have passive mechanical structures to save energy,
including humans: we can stand for long periods without
tiring because we can lock our knees. The major muscles in
a sauropod's neck controlled and moved it, but were not
needed to hold it up: just as well, otherwise sauropods
would have needed frequent rests!

Not quite. If we are correct, sauropods (like birds today,
although the similarity does not 'prove' that we are right)
had airsacs running through and beside their neck
vertebrae. The main airsacs were between the neural spines
(which were still connected by small ligaments at their tips
and bases, as shown by rugosities there) and in and
between the pleurocoels. Moreover, we suggest that these
airsacs were maintained at slightly over-pressure: they
would have worked as supplementary bracing structures
( one above, two below and to the sides, where they should
be) to help support the mass of the neck. No living animals
use pneumastatic structures ( operated by air pressure) in
quite this way, although JCBs and Lego toys do so. Some
living aquatic animals use water pressure (hydrostatic
structures), and some terrestrial animals have hemastatic
structures (worked by blood pressure).

A clue is to be found in the surface texture of the so-called
ligament pits. They are perfectly smooth, as are the spaces
between the divided neural spines of Diplodocus and its
relatives. Also smooth are the pleurocoels, the mysterious
hollows in the sides of sauropod neck bones, supposedly
there to 'reduce the weight of bone'. Smooth bone indicates
an absence of attachments for soft tissues - muscles or
ligaments. Other places on sauropod neck vertebrae show
clear rugosity (roughness where muscles, ligaments and
connective tissues were attached). So what was in the
spaces between the spines and in the pleurocoels? Nothing?

Even with bracing, though, a sauropod's neck still seems
massive. Several scientists have suggested that sauropods
must have had a thick, powerful ligament running between
the neural spines (I have already mentioned a ligament here
as one of the bracing members). There is certainly a lot of

The idea of pnetnnastatics is new, while our ideas about
bracing systems and the limitations on mobility and
position of sauropod necks are not accepted by all
palaeontologists. However they do seem to provide better
explanations for how these wonderful animals "worked",
and they are based on careful study of real evidence in
fossil bones. Unlike some popular dinosaur palaeontology,
these are not just "Just So Stories".

John Martin
Leicester Museum & Art Gallery,
New Walk,
Leicester LE 1 7EA

Figure 3. Mounted skekton ofthe EllSt Africa
sllllropod dinosllllr Dicraeosaurus, Berlin. The
neck has been analysed biomechanically by the

llllthor and colleag11es to explain the 'engineering'
of the skeleton and soft tissues ofthese animals.

4

Transactions of the Leicester Literary & Philosophical Society. Volume 93, 1999

EXPLORING THE EARTH
By James Jackson
Summary of the lecture delivered to a joint meeting of the Society and the Geology Section on
Monday, October 19th 1998
We need to m1derstand how our planet works. Catastrophes such as volcanic eruptions, earthquakes, and changes in sea level or
climate are starting to have a huge impact on ow- lives as our population increases and we colonize every available comer of the
world, particularly the coastlines. Yet at the same time these phenomena, which are disasters to us, are a natmal part of the way
the Earth behaves. We can use them to see deep inside the Earth, to see how the planet is put together, and how it changes with
time.
Our Wlderstanding of how the Earth works has just
widergone its biggest change since we realized that the
Earth orbited the Sl.lll. Scientists used to see the Earth as a
planet whose surface had been the victim of random and
wiexplained events, such as mountain building and
changing climate. Now we know that what we see at the
surface is caused by vigorous motions deep inside the
Earth - motions that are slow compared with our lifetimes,
but very fast compared with the life of the Earth itself. Far
from living on a dead lump of rock in Space, we are living
on jelly, but don't realize it!

months as it reverberates like a gong, and from these
oscillations we can tell that within the liquid outer core is a
solid inner core, only 1,200 km in radius. Sound waves
also tell us that there is an important change to denser
material at a depth of between 10 and 80 km below the
Earth's surface, depending on where we are. Toe lighter
material on top, on which we live, is called the crust and
contains less than 1% of the volume of the Earth. Between
the crust and the core is the mantle, which is about 85% of
the Earth's volume. Thus earthquakes are the eyes we use
to see deep into the Earth, and they tell us about its layered
structure: but they can't tell us what the inside is made of.

ANATOMY OF A PLANET
CLUES FROM VOLCANOES
We are minute objects living on the edge of a huge ball in
Space, orbiting a star. How do we find out what the ball is
made of: and where it came from? It is a daunting task: the
centre of Earth is more than 6,000 km away, and we can't
dig a hole that deep! From the gravity at the surface we can
estimate the average density of the Earth, and it is twice
that of the rocks we see ar01md us. So something else must
be deeper down, but what?

Volcanoes are the most obvious source of material from
inside the Earth. Apart from lava, which solidifies to make
rocks we are familiar with at the surface, volcanoes
sometimes bring up solid lumps of a green rock called
peridotite, which are samples directly from the mantle. The
green colour comes from a mineral called olivine, an ironmagnesium silicate that is the main constituent of the upper
part of the mantle. Peridotites are denser than crustal rocks,
but still not dense enough to form the whole interior of the
Earth. There must be something else deeper down. So
volcanoes have helped; but they also pose a paradox: how
can the mantle, which we know to be solid, produce liquid
magma in the first place?

Instinct tells us to start by looking as deep as we can in
mines. Even the deepest do not go down far, and still all
we see is rocks like those at the surface. But it gets hotter
as we go down, which will be very important later. We
must look for other clues, and they come from unexpected
places.

CLUES FROM THE BEAVENS
SEISMIC SPECS
If we can't look down, how about up? Where is our ball in
Space; what are our neighbours made of; and where did we
come from? Except for Pluto, all the planets in our Solar
System occupy almost circular orbits ar01md the SWl,
moving in the same direction and lying in the same plane.
This is thought to indicate that the whole solar system has
a common origin, condensed from a nebula, or cloud of
dust and gas, containing the remains of exploded stars and
material left over from the Big Bang. Almost all the mass
in the Solar System is in the SWl, and only about 1% is left .
over as the planets and asteroids that orbit around it. About
98% of the Sun is made of hydrogen and helium, but it
also contains most of the other elements, which were not
made in the Sun, but were inherited from exploded star
material in the original nebula. We know their relative
abundances in the SlDl from the characteristic absorption
of particular :frequencies in the light that it emits.

Although we can't travel to the centre of the earth, sound
waves can, and the Earth turns out to be very good at
transmitting them. Sound waves, or vibrations, are made
natmally by earthquakes, which occur when rocks
suddenly break or slide on faults. Even moderate-sized
earthquakes, too small to do significant damage, can easily
be detected and recorded right ro1D1d the globe. Jn 1906
Richard Oldham noticed that sound waves travelling
through the centre of the Earth took much longer to reach
the other side than expected. Something in the middle was
slowing them do'Nll and also acting like a lens. focusing
sound in some places and producing a shadow in others.
This lens is the Earth's core, which is about 3,500 km in
radius. We know the core must be liquid because it is
unable to transmit shear vibrations called S waves, even
though they travel through the rest of the Earth easily. Toe
biggest earthquakes make the whole Earth wobble for
5
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Earth's surface rocks are so far from their melting
temperatures (typically 500-1000°C) that they are strong;
we only notice creep in metals like lead or copper. But
deeper in the Earth those same rocks are much weaker
because they are hotter: they can flow even though they are
definitely solid. By a depth of about 125 kilometers the
mantle has effectively lost its strength. We call the top 125
kilometers of the Earth the lithosphere.

We could, and have, visited some of our neighbours in the
solar system, but some of them conveniently visit us in the
form of meteorites, most of which originate in the asteroid
belt between Mars and Jupiter. One type of meteorite,
called the carbonaceous chondrites, are very special:
except for some gases, they have roughly the same relative
abundances of elements as the Sun itself and provide our
best estimate of what the ociginal solar nebula contained.
The gases, including hydrogen and helimn, and 'ices' such
as water, ammonia and methane, have mostly been blown
by the solar wind to form the outer planets of the Solar
System. The carbonaceous chondrites are rich in carbon,
and also in metals, especially iron. They tell us that the
Earth should be very much richer in iron than the rocks we
see at the surface. But where is it? A clue lies in other
meteorites that are made almost entirely of metallic iron.
We think they probably formed during the partial or
complete melting of carbonaceous chondrites, as the
carbon liberated the metallic iron from iron compounds,
like a modem blast furnace. So as the Earth coalesced from
chondritic material the iron segregated and sank to the
bottom to form the core. This would then give the Earth the
correct average density

This was the key that unlocked the revolution in the way
we viewed our planet. Only quite recently did we realize
that although the mantle beneath the lithosphere is solid (it
rang like a bell in earthquakes) it could also flow like
toffee. This behaviour makes possible many of the most
spectacular features of the Earth: the movement of plates,
the separation of magma from melting rock, the rebound of
the surface after ice sheets melt, and the folding of rocks as
if they were plasticine. The flow seems slow to us - it
happens at about the rate our fingernails grow - but
compared to the enormously long life of the Earth (4,500
million years) it is very fast. At that rate our fingernails
would encircle the Earth two or three times since it
formed!

CREEPY EARTH

November 9, 1998

We have not yet used the vital clue that deep mines are hot.
Rocks and minerals are made of crystals, which, when they
get hotter become weaker. As they weaken they deform
more quickly in response to small stresses, a phenomenon
that is known as creep. Creep happens in the solid state: it
does not involve melting, though all materials creep much
faster as they approach their melting temperature. Near the
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DECISION MAKING IN MAGISTRATES' COURTS
David Meredith
Lecture delivered on November 16 th 1998
The jurisdiction of Magistrates' Courts is much wider than generally realised, but in this paper I will concentrate on what is
probably the best known aspect, namely the criminal jurisdiction and, in particular, sentencing of offenders.
Summary offences can normally be dealt with only in the
Magistrates' Court, apart from limited circumstances
where the offences are linked with indictable only or either
way offences committed to the Crown Court

Magistrates' Courts are creatures of statute, and practice
and procedure are governed by statutory requirements,
found in Acts of Parliament or Regulations made under
such Acts. Guidance in interpreting the primary and
secondary legislation is given in judgements of the High
Court, Court of Appeal and House of Lords and the
decisions of all those tribtmals are binding on Magistrates'
Courts.

Examples of summary offences are most road traffic
offences, the less serious public order or assault offences,
and using a television without a licence. Not all summary
offences are pwiishable with imprisonment and some carry
very short maximum sentences - for example obstructing a
Police Officer in the execution of his duty carries a
maximum sentence of one month's imprisonment. Even
where two or more summary offences, each carrying six
months, are committed in circumstances which would
justify consecutive sentences, the maximum aggregate
sentence for summary offences is six months.

There are two main classifications of offences (the first of
which is divided into two sub-categories) and not all
offences fall to be sentenced in Magistrates' Courts.
Offences are classified as either indictable or swnmary.
Indictable offences are either indictable only or triable
either way. Indictable only offences, for example murder,
robbery, and rape have to be dealt with in the Crown Court
in the case of adult offenders, having first gone through the
Magistrates' Court in the course of committal proceedings
in which Magistrates have to determine whether there is
sufficient evidence for a defendant to stand trial at the
Crown Court - the test being whether there is sufficient
evidence upon which a reasonable jury, properly directed
by the Judge as to the law, could convict the defendant

It is worthy of note that arowid 95% of sentences imposed

in criminal cases are imposed in Magistrates' Courts.
Figures from 1995 indicate that some 1.93 million
defendants were dealt with in Magistrates' Courts as
against 89,000 in the Crown Court.
The framework for current sentencing practice is found
the Criminal Justice Act 1991. The underlying aim is
ensure that sentences are proportionate to,
commensurate with, the seriousness of the offence
offences for which sentence is to be passed.

The Crime and Disorder Act 1997 contains provisions
which, when brought into force, will abolish committal
proceedings for such cases, bringing them into the
jurisdiction of the Crown Court at a much earlier stage.

in
to
or
or

The framework creates statutory criteria for the use of
fines, community sentences and custody. The facts of a
case must be considered alongside these criteria.

Offences triable either way, as their name suggests, can be
dealt with in either the Magistrates' Court or the Crown
Court. Common examples are theft. burglary, assault
occasioning actual bodily harm and possession or supply of
drugs. If the defendant indicates a guilty plea but the
Magistrates feel that the offence is too serious for their
powers, they will commit it to the Crown Court for
sentence.
Otherwise, they will proceed to sentence.
Where a defendant indicates an intention to plead not
guilty and the Magistrates feel the case could be tried in
the Magistrates' Court, the defendant still has the right to
elect trial before a Judge and jury in the Crown Court

Four levels of sentence are identified;
•
•
•
•

Discharges
Fines
Community Sentences
Custody

The Comt must decide on the appropriate level of sentence

based on the seriousness of the offence and then must
decide the length or amOllllt of the sentence.

The maximum powers of Magistrates on either way
offences are usually six months imprisonment and/or a fine
up to £5000. Where consecutive sentences are passed for
two either way offences, the maximum powers are twelve
months in aggregate. Of course, there is also power to
make ancillary orders, for example, disqualification from
driving, compensation, etc.

The main initial focus of sentence decision making is the
seriousness of the offence itself.
Magistrates have
guidelines to assess the general level of seriousness of a
particular type of offence and they must then look at the
facts of the individual offence charged to consider whether
there are specific aggravating or mitigating factors which
might cause the initial assessment of seriousness to be
7
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revised. For example. an offence committed whilst the
offender is already on bail must be treated as more serious
by virtue of that fact.

The threshold criteria for a custodial sentence limit the
circumstances in which such a sentence may be passed. In
the Magistrates' Court the usual grounds on which a
sentence of imprisonment would be justified are that the
offence, or the combination of the offence and one or more
offences associated with it, is so serious that only such a
sentence can be justified, or the defendant is in breach of a
community sentence by wilful and persistent failure to
comply with that sentence.

Use of the sentencing guidelines, the aim of which is to
encourage consistency of approach. both locally and
nationally, enables the Court to identify the particular level
of sentence appropriate for the offence charged, at which
point the Court will move on to consider offender (as
opposed to offence) based factors. The eventual decision
for the Court is whether any personal mitigation put
forward carries sufficient weight for the level or nature of
sentence to be changed, for example from custody to, say,
a Community Service Order, or whether the level of
sentence remains the same but with a reduction in length or
amOW1t to reflect the mitigation.

When deciding on sentence Magistrates have to strive to
strike a balance between a number of traditionally
recognised sentencing objectives. It is fundamental to
cmrent sentencing philosophy that sentences contain an
appropriate level of pllllishment, that is to say a level
commensurate with the seriousness of the offence or
offences being sentenced.

In considering the seriousness of an offence, a Court may
take into account any relevant previous convictions of the
offender or any failure on his part to respond to previous
sentences. Whilst any such relevant convictions oc failures
to respond will at the very least limit or even eradicate
scope for mitigation they cannot, of themselves, justify a
sentence wholly disproportionate for the offence before the
Court, following the principle that an offender should not
be punished again for offences for which he or she has
already been punished.

Putting something back by way of acts intended to benefit
the victim, or more often the community, is an mderlying
rationale of commwiity sentences, especially community
service. Evidence of remorse or contrition by way of
voluntary reparation may justify a reduction in the sentence
to be passed, as indeed will genuine remorse evidenced by
an early plea of guilty.
The concept of deterrence in the context of proportionality
in sentencing was explored by the then Lord Chief Justice,
Lord Taylor, shortly after the implementation of the 1991
Act. He concluded that custodial sentences in particular
are meant to punish and deter, the deterrence being
intended to affect both the offender and other people, but
such a sentence should nevertheless be commensurate with
the ptmishment and deterrence which the seriousness of the
offence requires.

Where punishment is imposed, in other words where the
Court does not grant an absolute or conditional discharge,
the seriousness of the offence, already relevant in
determining the level of sentence, will again be relevant in
determming, for example, the amount of a fine, the number
of hours in a Community Service Order or the length of a
prison sentence. In addition, in fixing the amount of a fine,
the Court must have regard to the financial circumstances
of the offender and. for that reason. an employed defendant
with a substantial amount of net disposable income a week
will be fined more heavily than a defendant on a low
income or in receipt of state benefits even where the facts
of their respective offences are very similar.

As rec.ently as 1993, the Court of Appeal specifically
confirmed the concept of a right thinking member of the
public in possession of all the facts feeling in certain cases
that justice could not be done without a custodial sentence
being passed as being justification for such a sentence, but
earlier this year the Lord Chief Justice, Lord Bingham of
Comhill, in giving judgement in a number of cases on
appeal stated that the concept was no longer helpful
Instead, a Court should bear in mind that criminal
sentences were invariably intended to protect the public, by
punishment, reformation or deterrence, but should be no
longer than necessary to meet their penal purpose.

Community sentences are sentences which restrict the
liberty of the offender whilst allowing him or her to remain
in the community. Examples, for adults, are Probation
Orders for up to 3 years (with or without added
requirements, such as attendance at a course aimed at
specific types of offenders or aimed more generally at
addressing offending behaviour) and Community Service
Orders which require the defendant to mdertake unpaid
work within the community under the direction of the
Probation Service, for a mnnber of hours fixed by the
Court, the minimum being 40 and the maximum 240.

Achieving the balance between ptmisbment and
rehabilitation is perhaps the most difficult of the many
balancing exercises Magistrates have to perform. The
emphasis on community sentences in the 1991 Act and the
now statutory provision in the Youth Justice system that
the principal aim of that system shall be to prevent
offending by children and yOWlg persons underline the
weight to be given to rehabilitation. It can, of course, be
argued that punishment and rehabilitation are not mutually
exclusive but that deterrence through punishment can be
part of the rehabilitative or preventative process.

A Commwtlty sentence can only be passed when the
offence passes the threshold of being serious enough for
such a sentence; the degree of restriction of liberty must
be commensurate with the seriousness of the offence and
the particular order must be the most suitable for the
offender.
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It is beyond dispute that the last twenty-five years have
seen great changes in proceedings in Magistrates' Courts.
There has been a widening in the scope of cases now dealt
with by Magistrates, resulting from legislative changes, for
example, categorising certain offences previously triable
either way as now being triable swnmarily only, and
changes in prosecution practice, for example, charging
summary only offences on facts that would earlier have led
to an offence triable either way being charged. The advent
of criminal legal aid has brought with it legal
representation as the norm rather than the exception for all
but the most minor of cases. Magistrates now have to give
reasons when, for example, refusing bail or passing a
custodial sentence. These factors, taken in conjunction
with the seemingly endless stream of new legislation,
affecting and altering virtually all areas of practice and
procedure go some way towards showing the increasing
complexity of the tasks now facing Magistrates.

considering ancillary orders, and finally looking at the
totality principle, in other words ensuring that the total
sentence is not out of all proportion to the nature of the
overall offending.
In Court, they have the benefit of a qualified Clerk or
Legal Advisor whose functions include giving advice
about Law, Practice, or Procedure and ensuring that
Magistrates are aware of any guidance relevant to the
choice of penalty provided by law and the decisions of the
higher Courts such as sentencing principles laid down by
the Court of Appeal. Training and practice are aimed at
consistency of approach, helping to promote confidence in
the criminal justice system as a whole.
No doubt the future will hold yet more changes, perhaps
the only certainty being that decisions to be made by
Magistrates will become increasingly complex as new
legislation and developments in Case Law and Practice
combine to test decision making skills to the limit.

To enable them to fulfil their duties, Magistrates have to
undertake initial and refresher training, with emphasis in
this area being on structured decision making, working
through from an initial assessment of seriousness, revision
of that assessment in the light of aggravating or mitigating
factors, further revision to take offender mitigation into
account, fixing the length or amount of sentence,

David Meredith
Stipendiary Magistrate for Leicester
c/o Magistrates Court
Pocklingtons Walk
Leicester
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MAKING AN ANTHOLOGY OF NINETEENTH-CENTURY WOMAN'S POETRY
Nineteenth-Century Women's Poetry: An Oxford Anthology. Edited by Isobel Armstrong, Joseph
Bristow, with Cath Sharrock, Oxford University Press, 1996
Lecture delivered by Isobel Armstrong 7th December 1998
Sponsored by De Montfort University
I was very glad to be able to talk to the Leicester Literary and Philosophical Society about the excitement of creating an
anthology of nineteenth-century women's poetry, researching into unknown areas of forgotten poetry. There is something
particularly arresting and poignant about doing this. So much fine, lost work lies waiting for the reader to bring it alive. The
anthology was certainly one of the most absorbing tasks I have lllldertaken in my career. Of course, I had two collaborators,
Joseph Bristow and Cath Sharrock. Collaboration adds to the enjoyment of research, as each of you comes up with something
unusual, or something that fills one with delight that can be shared
produced a poem in the sublime style, 'Beachy Head', that
is a fit companion to Wordsworth's Prelude. Joanna Baillie
(8) is another poet who wrote in the sublime style but who
challenges its way of ignoring the ordinary. Here she
pictures the lives of ordinary labourers, beginning with a
couple asleep under home made covers, the working man
'Lock'd in the kindly arms of her who spm them'. Amelia
Opie's lyrical elegy, 'Consumption' (7) follows, descnbing
the deceptively beautiful signs of the disease of
tuberculosis, the ravaging disease of the time. All these
four poets are in fact arguing with the dominant aesthetic
ideas of the day deriving from Burke which associate
power with masculinity and passivity and softness with the
fem.ale. Opie is implicitly saying how deceptive the values
of the beautiful are. But her poem is itself so beautiful that
the argument becomes a complicated one. We cannot
simply reject the beautiful for the sublime, which has too
many problematic associations to be preferred. Barbauld's
Winter, epitome of the sublime, in her poem on the Ice
House, for instance, is a dangerous figure.

You will notice, in the mini-anthology that I made for the
lecture, that the two figures we probably know best,
Christina Rossetti and Elizabeth Barrett Browning, do not
appear. They are in the anthology, substantially
represented, but I thought you would like to know about
figures that are not so accessible. I began with three midcentury poets that are not so well known as these two
famous poets; though Christina Rossetti was a great friend
of one, Dora Greenwell, and thought that another, Jean
Ingelow, was her serious rival - she did not think so well of
Adelaide Anne Procter, the third, perhaps because
sometimes (though it would be a mistake to read her like
this) Proctor's poems read like muted versions of her own.
I chose the first three examples ~ they are all
unexpected, not matching the common understanding of
the decorum of a Victorian woman. Greenwell's 'A
Scherzo', for instance, creates a crescendo of panic, as the
poet attempts to flee claustrophobia through imagining
wild and impossible places to be, from the frond to which a
fern seed clings to the ice where the polar bear lives ' Anywhere, anywhere, out of this room!' The third poem
also voices thoughts and desires that would be seen as
transgressive, uncompromisingly owning to envious
thoughts, and recognising that envy can attach itself to
anything one's rival does ahead of one, even dying 'even/Death loved him the best.' I put in the second
extract, a passionate lament by Jean Ingelow on a historic
Lincolnshire flood to indicate how varied are the verse
forms women use - the ballad verse form, with its
questions and exclamations, in just as original as
Greenwell's use of couplets., or Proctor's tight, taut stanza
form. But I also included the lngelow poem because
women poets are dehoerately passionate in their writing, a
mode we have largely lost, but one I at least feel is worth
taking seriously.

Two extracts from satiric poems follow. Lucy Aikin (9)
was Barbauld's niece and ranges over many issues,
including pacifism. Here she in pointing out that Adam
lacked one thing all other boy children have had - being
nurtured by a woman - and suggesting that perhaps this
was the problem with him! This is followed by Helen
Maria Williams's feminist poem (10) to her nephew on his
marriage, playfully, but warningly using the political
language of equality. This woman lived in Paris over the
revolutionary years and wrote some fascinating letters
about events in France from first hand observation.
The following two poems are by Felicia Hemans (12) and
Letitia Landon (11), writing in the 1820s and 30s, and in
their day two of the most popular and highly paid women
poets of the century- Hemans (to support five sons) earned
more than any other poet, even Byron. They are hardly
remembered today, but I am one of their supporters, as it
were. Hem.ans lived a domestic and Landon a scandalous
life that ended tragically in Africa. But they are both
fascinated, in very different ways~ by the way passion
works in the lives particularly of women. They thought the
emotions should be taken seriously by both men and
women and not associated simply with the irrational. Our

I then tried to sketch in the early period, stemming from
romantic poetry. Our anthology began at 1800, and so
included much women's romantic verse. There is the
radical, Anna Barbauld (4 & 5), who had a wonderful way
of investing domestic things with gravitas through the use
of poetic diction- the storage of the ice house or early
refrigerator, the birth of a baby - but without losing a sense
of fun or tenderness Her contemporary, Charlotte Smith
(6), who wrote for money to pay her husband's debts,
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culture might be different., their poetry is always saying, if
we did not split off feeling and intellect, regarding feeling
as a private experience when it should be pervasive.
Landon scrupulously looks at the abandoned Calypso, the
goddess deserted by Ulysses, and speculates what a must
be like to be frozen forever in grief. Hemans writes on the
hollow form of a woman and child found in the lava of
Pompeii, and speculates on the ways passion leaves traces
of itself in other than the great human monuments of the
past. In some ways this is a companion poem to Shelley's
'Ozymandias'. I love these poets, though there is much
controversy about their standing They find a way of
bringing feeling and analysis together and in this sense are
exactly like their slightly earlier male contemporaries,
Wordsworth, Shelley, Keats. Just to show that women
poets at this time could be funny as well as speculative I
have included an extract from Maria Abdy's poem, 'A
Governess Wanted' (13), with its inordinate demands for
pitifully low pay - quite a fierce poem for all its wit and
deceptively innocuous charm

Mary Kenda1l's affectionate ballad of a love affair in a
factory, 'The Sandblast Girl and the Acid Man' (19) ends
my selection reminding me that whenever I generalise
about this poetry there is always an exception that
questions my assumptions. I hope readers who come
across this mini-anthology will find a poet who excites
them and whom that wi11 explore further. It is an
inexhaustible century
Isobel Armsrong
Professor of English, Birkbeck College, University of
London
(l) A Scherzo (A Shy Penon's Wishes)
With the wasp at the innermost heart of a peach,
On a sunny wall out of tip-toe reach,
With the trout in the darkest summer pool,
With the fem-seed clinging behind its cool
Smooth frond, in the chink of an aged tree,
In the woodbine's horn with the drunken bee,
With the mouse in its nest in a furrow old,
With the cluysalis wrapt in its gauzy fold;
With things that are hidden, and safe and bold,
With the things that are timid, and shy, and free,
Wishing to be;
With the nut in its shell, with the seed in its pod,
With the corn as it sprouts in the kindly clod,
Far down where the secret of beauty shows
In the bulb of the tulip, before it blows;
With things that are rooted, and firm , and deep,
Quite to lie, and dreamless to sleep;
With things that are chainless, and tameless, and proud,
With the fire in the jagged thunder-cloud,
With the wind in its sleep, with the wind in its waking,
With the drops that go to the rainbow's making,
Wishing to be with the light leaves shaking,
Or stones on some desolate highway breaking;
Far up on the hills, where no fuot surprises
The dew as it fiills, or the dust as it rises;
To be couched with the beast in its torrid lair,
Or drifting on ice with the polar bear,
With the weaver at work at his quite loom;
Anywhere, anywhere, out of this room!

Now come the wonderful poets of the later part of the
century, often, like Augusta Webster (14), using the
dramatic monologue, but also specialising in the short,
terse, almost laconic lyric which looks beyond the century
to modernism. They are all virtuosic in their way. Augusta
Webster catches the confused, bewildered questions from
the inner voice of the inexperienced girl who has
internalised ideas about love and marriage that do not
really fit with her experience, and who is trying to
persuade herself that she is happy in her engagement. A.
Mary F. Robinson's sophisticated poem about Darwinism
(16) follows, strongly arguing that evolution and change
occur when a sense of lack makes itself felt, impelling the
self to go beyond its limits. That is why unhappiness is
'divine'. With Amy Levy (15), the poet who
unaccotmtably killed herself at twenty seven, and Mary
Coleridge (17, 18), the suggestive, compact, condensed
lyric comes to the fore. 'At a Dinner Party' (this is
probably a love poem to another woman) celebrates the
way each person looks with private delight at the other,
one each side of the barrier of "fruit and flowers' on the
table. Each of the two stan7.aS of this neat poem invert the
place of 'fruit and flowers' in the line to indicate the twoway passage of feeling, from different points, across the
barrier, oblique gazes \Dlderstood by no one else. Mary
Coleridge's poem, 'The other side of the Mirror',
contemplates a terrible double, a 'shade of a shadow'
which can never be set free. Levy and Coleridge are both
fascinated by private moments, either of bliss or pain, and
by the eye's remorseless interrogaticms. The more free
woman became in the century, the more they seemed to
want to preserve an inner identity. The poems indicate how
much women's poetry had changed by then, from public,
social concerns to the closely guarded, secret experience,
from satire, politics, debate, to investigations of inward
experience and identity, from the sublime and the beautiful
to psychology and the inner motives of evolution. They
carry on the same investigation of feminine experience by
different means, an experience that changed rapidly in the
19th century.

Dora Greenwell (1867)

(2) From: Tbe mg• Tide on tile Coast of Lincolnshire
So time, so last the eygre drave,
The heart had hardly time to beat,
Before the shallow seething wave
Sobbed in the grasses at oure feet:
The feet had hardly time to flee
Before it brake against the knee,
And all the world was in the sea.
Upon the roofe we sate that night,
The noise of bells went sweeping by;
I marked the lofty beacon light
Stream from the church tower, red and highA lurid mark and dread to see;
And awesome bells they were to mee,
That in the dark rang •Enderby'.

They IIIIlg the sailor lads to guide
From roofe to roofe who fearless rowed;
A I-my sonne was at my side,
And yet the ruddy beacon glowed;
And yet be moaned beneath his breath,

•o come in life, or come in death!
0 lost! My love, Eli:labeth.'
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Of the moist berry; moulds the sugared hail:
Cools with his icy breath our flowing cups;
Or gives to the fresh diary's nectared bowls
A quicker zest. Sullen he plies his task,
And on his shaking fingers counts the weeks
Of lingering Summer, mindful of his hour
To rush in whirlwinds furth, and rule the year.

And didst thou visit him no more?
Thou didst, thou didst, my daughter deare;
The waters laid thee at his doore,
Ere yet the early dawn was clear.
Thy pretty bairns in last embrace,
The lifted sun shone on thy face,
Downe drifted to thy dwelling-place

Anna Laetitia Barbauld ( 1825)
That flow stewed wrecks about the grass,
That ebbe swept out the flocks to sea;
A mtal ebbe and flow, alas!
To manye more than myne and mee:
But each will mourn his own (she saith),
And sweeter woman ne'er drew breath
Than my sonne's wife, Elizabeth.

(5) To a Little Invisible Being Wllo Is Expected Soon to Become
Visible
Germ ofa new life, whose powers expanding slow
For many a moon their full perfection wait,Haste, precious pledge of happy love, to go

Auspicious borne through life's myterious gate.
Jean lngelow ( 1863)
What powers lie folded in thy curious frame,Senses :from objects locked, and mind from thought!
How little canst thou guess thy lofty claim
To grasp at all the worlds the Almighty wrought!

(3) Envy
He was the first always: Fortune
Shone bright in his filce.
I fuught for years; with no effort
He conquered the place:
We ran; my feet were all bleeding,
But he won the race.

And see, the genial season's warmth to share,
Fresh younglings shoot, and opening roses glow!
Swarms of new life exulting fill the air,Haste, infant bud of being, baste to blow!
For thee the nurse prepares her lulling songs,
The eager matrons count the lingering day;
But &r the most thy anxious parent longs
On thy soft check a mother's kiss to lay.

Spite of his many successes
Men loved him the same;
My one pale ray of good fortune
Met scoffing and blame.
When we erred, they gave him pity,
But me - only shame.

She only asks to lay her burden down,
That her- glad arms that burden may resume;
And nature's sharpest pangs her wishes crown,
That free thee living from thy living tomb.

My home was still in the shadow,
His lay in the sun:
I longed in vein: what he asked for
It straightaway was done.
Once I staked all my heart's treasure,
We played - and be won.

She longs to fold to her maternal breast
Part of herself; yet to herself unknown;
To see and to salute the stranger guest,
Fed with her life through many a tedious moon.

Yes; and just now I have seen him,
Cold, smiling, and blest,
Laid in bis coffin. God help me!
While he is at rest,
I am cursed still to live:-even
Death loved him the best.

Come, reap thy rich inheritance oflove!

Bask in the fondness of a Mother's eye!
Nor wit nor eloquenee her heart shall move
Like the first accents of thy feeble cry.
Haste, little captive, burst thy prison doors!
Launch on the living world, and spring to light!
Nature for thee displays her various stores,
Opens her thousand inlets of delight.

Adelaide Anne Procter (1859 1861)
(4) hscriptioa for au Ice Bouse

If charmed verse or muttered prayers bad power,
With &vouring spells to speed thee on thy way,
Anxious l'd bid my beads each passing hour,
Till thy wished smile thy mother's pangs o'erpay.

Stranger, approach! Within this iron door
Thrice locked and bolte, this rude arch beneath
That vaults with ponderous stone the cell; confined
By man, the great magician, who comrouls
Fire, earth and air, and genii of the storm,
And bends the most remote and opposite things
To do him service and perform his will,A giant sits; stern Winter; here be piles,
While summer glows around, and southern gales
Dissolve the minting world, bis treasured snows
Within the rugged cave.-Strangcr, approach!
He will not cramp thy limbs with sudden age,
Nor wither with bis touch the coyest flower
That decks thy scented hair. Indignant here,
Like fettered Sampson when bis might was spent
In puny feats to glad the festive balls
OfGaza's wealthy sons; or he who sat
Midst laughing girls submiss, and patieot twirled
The slender spindle in bis sinewy grasp;
The rugged power, fair Pleasure's minister,
Exerts bis art to deck the genial board;
Congeals die melting peach, the nectarine smooth.
Burnished and glowing from the sunny wall:
Darts sudden frost into the crimson veins

Anna Barbauld (1855)
(6) Beachy Head
On thy stupendous summit, rock sublime!
That o'er the channel rear'd, halfway to sea
The mariner at early morning bails,
I would recline; while Fancy should go forth,
And represent the strange and awful hour
Of vast concussion; when the Omnipotent
Stretch'd forth his arm, and rent the solid bills,
Bidding the impetuous main flood rush between
The rifted shores, and from the continent
Eternally divided this green isle.
Imperial lord of the high southern coast!
From thy protecting bead-land I would mark
Far in the east the shades of night disperse,
Melting and thinned, as from the dart blue wave
12

Transactions of the Leicester Literary & Philosophical Society. Volume 93, 1999
Emerging, brilliant rays ofarrowy light
Dart from the horizon; when the glorious sun
Just lifts above it his resplendent orb.
Advances now, with feathery silver touched,
The rippling tide of the flood; glisten the sands,
While, inmates of the chalky clefts that scar
Thy sides precipitous, with the shrill harsh cry,
Their white wings glancing in the level beam,
The terns, and gulls, and tarrocks, seek their food,
And thy rough hollows echo to the voice
Of the gray choughs, and ever restless daws
With clamour, not unlike the chiding hounds,
While the lone shepherd, and his baying dog,
Drive to thy turfy crest his bleating flock.

(8) From: A Winter's Day
The cock. warm roosting 'mid his feather'd mates,
Now lifts his beak and snuffs the morning air,
Stretches his neck and claps his heavy wings,
Gives three hoarse crows, and glad his task is done,
Low chuckling turns himself upon the roost,
Then nestles down again into his place.
The labouring hind, who, on his bed of straw
Beneath his home-made coverings, coarse but warm,
Lock'd in the kindly anns of her who spun them,
Dreams of the gain that next year's crop should bring;
Or at some fair, disposing of his wool,
Or by some lucky and unlook'd-for bargain,
Fills his skin purse with store of tempting gold;
Now wakes from sleep at the unwelcome call,
And finds himself but just the same poor man
As when he went to rest.
He hears the blast against his window beat,
And wishes to himself he were a laird,
That he might lie a-bed. It may not be:
He rubs his eyes and stretches out his arms;
Heigh oh! heigh oh! he drawls with gaping mouth,
Then most unwillingly creeps from his lair,
And without looking glass puts on his clothes.

The high meridian of the day is past,
And Ocean now, reflecting the calm Heaven,
Is of cerulean hue; and munnurs low
The tide of ebb, upon the level sands.
The sloop, her angular canvas shifting still,
Catches the light and variable airs
That but a little crisp the summer sea,
Dimpling its tranquil surmce.
Charlotte Smith ( 1806)
(7) Consumption

Joanna Baillie ( 1790)
Consumption, fil.irest ofDeath's craving brood!
Bumah' most treacherous tool thou smiling fete,
Renee] I conjure thee, hence from those I love!
Upon the heart's best feelings thou canst play
A dread variety of hopes and fears.
Thy flattering hand prints the poor victim's cheek
With roses emulous of health's rich glow,
And to the sinking eye such lustre gives
Fulfills the eager glance ofjoy and love.
Why long-devoted prey by thee is decked

(9) From Epistles on the Character of Woman
See where the world's new master roams along,
Vainly intelligent and idly strong;
Mark his long listless step and torpid air,
His brow of densest gloom and fixt infilntile stare!
Those sullen lips no mother's-a lips have prest,
Nor drawn, sweet labour! at her kindly breast;
No mother's voice has touched that slumbering ear,
Nor glistening eye beguiled him of a tear;
Love nursed not him with sweet endearing wiles,
Nor woman taught the sympathy of smiles;
Vacant and sad his rayless glances roll,
Nor hope nor joy illumes his darkling soul;
Ah! hapless world that such a wretch obeys!
Ah! joyless Adam. though a world he sways!

With bright attractions ne'er till then its own,
As victims were of old with flowers adorned
Before they bled in pagan sacrifice: ....
And as the school boy, whose expected sport

Adown some favourite stream or well-known walk
Thick gathering clouds end fil.lling rain prevent,
lfhe of sunshine see one partial beam,
Fancies (fond dreamer!) general splendor near, ...
So anxious mends thy beauteous seemings watch,
As o'er my victim's restless couch they hang,
And hail them pledges that all danger's past: ....
Pledges as sure as to the Patriarch's eye
Was the bright arch of ever-mingling hues:
But, in that very moment, (trecherous power!)
Upon security Death softly steals,
And on thy conquest lays his icy hand,
Smiling amidst the beauty thou hast made.

Lucy Aiken (1810)

(10) From: TIie Charter (addressed to Iler nephew on his wedding

day)
This solemn league we'll call a CHARTER
Th'allusion never can be wrong,
White omens to the name belong,
Palladium that has all withstood,
And hubinger of bound.less good.And ever may its hallow'd law
Your willing hearts together draw!
Ah! may no ultra thirst of power
Embittered life's domestic hour;
No principles of feudal sway
Teach without loving, to obey;
The heart such joyless hommage slights,
And wedlock claims its bill ofrightsMay you to virtue nobly just,
Disdain the whisper of mistrust;
Your truth her dark police may brave,
Made for the tyrant, and the slave. May discord pass with sullen tread,
Far from the threshold of your shed;
With accents that on harshness border,
And words that love would call to order,
Or yeto he would pine to hear,
Protesting only by a tear.Nor when true fondness with submission
Her right asserting of petition,
Shall meekly hint at some abuse,

Ye who have watched besid a fading mend,
Unconscious that the cheek's lumriant red
Bloomed h'ke the nightshade with unwholesome beauty
And that the bright dilated eye but owed,
Like mouldering wood, its lustre to decay, ...
Ye who have wept, then smiled amidst yow tears,
And checked foreboding which ill-founded seemed
Ye who have hoped even in death's dread presence,

And then been summoned, 0 heart-freezing call!
Affection's last sad duties to perform,

And hear upon tile narrow dwelling's lid
The first earth thrown, (sound deadliest to the soul!
For, strange delusion! then, and then alone,
Hope seems fur ever fled, and separation,
The final separation to begin)....
Ye who have felt all this ... will on my verse
Drop, as you read, a sympathetic ear,
And, sighing, own the mournful picture just.

Amelia Opie
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Or some reform of gen 'ral use,

Cast in affections's mould

Unheeding all that she may say,
Pass to the order of the day.•

Love!Humanlove!Whatartthou?
Thy print upon the dust
Outlives the cities of renown
Wherein the mighty trust!

Helen Maria Williams (1819)

(I l) From: Calypso Watching the Ocean
Immortal, oh! immonal
Thou art, whose earthly glow
Hath given these ashes holinessIt must, it must be so!

Year's. year's, have pass'd away,
Since to yonder fated bay
Did the Hero come.
Years, years, have pass' d the while
Since he left the lovely isle
For his Grecian home.
He is with the dead - but She
Weepeth on eternally
In the lone and lovely island
'Mid the filr-offsouthem seas.

Felicia Hemans (1827)
(13) From: A Governess Wanted

'She must not have needy relations,
Her dress must be tasteful yet plain,
Her discoun.e must abound in quotations,
Her memory all dates must retain:
She must point out each author's chiefbeauties,
She must manage dull natures with skill,
Her pleasures must lie in her duties,
She must never be nervous or ill!

Downwards 0oateth her bright hair,
Fair-how exquisitely mir!
But it is unbound.
Never since that parting hour
Golden band or rosy flower
In it has been wound!
There it droopeth sadly bright,
In the morning's sunny light,
On the lone and lovely island
In the far-off southern seas.

(ll) TIie Images in Lava

'If she write essays, odes, themes, and sonnets,
Yet be not pedantic or pert;
If she wear none but deep cottage bonnets,
If she deem it high treason to flirt,
Ifto mildness she add sense and spirit,
Engage her at once with fear;
I love to reward modest merit,
And I give - forty guineas a year.'

Thou thing of years departed!

Maria Abdy (1838)

What ages have gone by
Since here the mournful seal was set
By love and agony?

(14) From: Tile Happiest Girl ia the World

L.E.L. (Letitia Eizabeth Landon) (1836)

That morning, waking, I remembered bim,
'Will he be here to-day? be often comes; •
And is it for my sake or to kill time?'
And wondering 'Will he come?' I chose the dress
He seemed to like the best, and hoped fur him;
And did not think I could quite love him yet.
And did I love him then with all my heart?
Or did I wait until he held my hands
And spoke 'Say, shall it be?' and kissed my brow,
And I looked at him and he knew it all?

Temple and tower have mouldered,
Empires from the earth have passed,
And woman's heart hatb left a trace
Those glories to outlast!

And childhood's fragile image,
Thus :fearfully enshrined,
Survives the prOlld memorials reared
By conquerors of mankind.

Babe wert thou brightly slumbering
Upon thy mother's breast
When suddenly the fiery tomb
Shut round each gentle guest?

And did I love him from the day we met?
But I more gladly danced with someone else
Who waltzed more smoothly and was merrier:
And did I love him when he first came here?
But I more gladly talked with someone else
Whose words were readier and who sought me more.
When did I love him? How did it begin?

A strange, dark &te o' ertook you,
Fair babe and loving heart!
Onemomentofathousandpang~
Yet better than to part!

Augusta Webster

Haply of that fond bosom
On ashes here impressed,
Thou wert the only treasure, child?
Whereon a hope might rest.

(15) At a Dinaer Party
With fruit and flowers the board is deckt,
The wine and laughter 0ow;
I'll not complain - could one expect
So dull a world to know?

Perchance all vainly lavished
Its other love had been,
And where it trusted, nought remained
But thorns on which to lean.

You look across the fruit and flowers,
My glance your glances find.•
It is our secret, only ours,
Since all the world is blind.

Far better, then, to perish,
Thy form within its clasp,
Than live and lose thee, precious one
From that impassioned grip

Amy Levy (1889)

Oh! I could pass all relics
Left by the pomps of old,
To gaze on this rude monument
14
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(16) Darwinism

Open windows - by them sit
Beauty, Leaming, Love, and Wit.

When first the unflowering Fem-forest
Shadowed the dim lagoons of old,
A vague, unconscious, long unrest
Swayed the great fronds of green and gold.

Searching cross-examiners;
Comfort's holy ministers.

Until the flexible stem grew rude,
The fronds began to branch and bower,
And lo! upon the unblossoming wood
There, breaks a dawn ofapple-flower.

Starry silences of soul,
Music past the lips' control.
Fountains ofunearthy light;
Prisons of the infinite.

Then on the fruitful forest-boughs
For ages long the unquite ape
Swung happy in his airy house
And plucked the apple, and sucked the grape.

M. E. Coleridge ( 18%-1908)

(19) The Sandblast Girl and the Acid Man
Of all the cities far and wide,
The city that I most prefer,
Though hardly through the fog descried,
Is Muggy Manchester.
Of all it's buildings the most dear,
I find the stained glass factroyBecause the sandblast girl works here,
In the same room with me!

Until at length in him there stirred
The old, unchanged, remote distress,
That pierced his world of wind and bird
With some divine unhappiness.
Not love, nor the wild fruits he sought,
Nor the fierce battles of his clan
Could still the unborn and aching thought,
Until the brute became the man.

It made the most terrific din,
Of yore, that sandblasting machine.
I cursed the room I laboured in,
And all the dull routine,
And the old sandblast girl, who broke,
Of coloured glass, so many a sheet,
In fruitless efforts to evoke
Tracery clear and neat.

Long since; and now the same unrest
Goads to the same invisible goal,
Till some new gift, undream'd, unguess'd,
End the new travail of the soul.
A Mary F. Robinson (1888)
(17) The Other Side of the

Mirror
That sandblast girl, at last she leftThey couldn't let her blunders pass.
But Maggie's hands are slim and deft,
They never break the glass!
From ruby, orange, or from blue,
The letters stand out clear as pearl.
The fellows say they never knew
So smart a sandblast girl!

I sat before my glass one day,
And conjured up a vision bare,
Unlike the aspects glad and gay,
That erst were found reflected thereThe vision ofa woman, wild
With more than womanly despair.

Her hair stood back on either side
A face bereft ofloveliness.
It had no envy now to hide
What once no man on earth could guess.
It formed the thorny aureole
Of hard unsanctified distress.

I raise my eyes: I see her stand,
A sheet of glass her arms embrace;
Out spurts the narrow steam of sand
On each uncovered space,
Till perfectly the work is done,
And clear again grows Maggie' s browTill a ftesh labour is begun,
She's merely lwman now!

Her lips were open - not a sound
Came through the parted lines of red.
Whate'er it was, the hideous wound
In silence and in secret bled.
No sigh relieved her speechless woe,
She had no voice to speck her dread.

And sometimes when her hands are free,
While with my acid still at work,
She'll give a hasty glance at me,
Embossing like a Turk.
Her pretty hair so soft and brown
Is coiled about her shapely head,
And I look up and she looks down,
And both ofus go red!

And in her lurid eyes there shone
The dying flame of Life's desire,
Made mad because its hope was gone,
And kindled at the leaping fire
Ofjealousy, and fierce revenge,
And strength that could not change nor tire.

She has a dress ofnavy blue,
A tum-down collar, white and clean
As though no smoke it travelled through,
And smuts have never seen.
I've noticed that white snowdrop bells
Have a peculiar look ofher!
And nothing but her pallor tells
OfMuggy Manchester.

Shade ofa shadow in the glass,
o set the crystal sumce free!
Pass - as the mirer visions passNor ever more return, to be
Ths ghost ofa distracted hour,
That heard me whisper, 'I am she!'

Just twenty shillings every week!
And al ways somebody distressed
Wants helping; and you feel a sneak
Ifyou don't do your best.
Suppose that I began to hoard,
And steeled my heart, my coffer bid,

(1896 1908)

(18) Eyes
Eyes, what are they? Coloured glass,
Where reflections came and pass.
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I wonder ifl could afford
To - Would she, ifl did?

I'm vastly better off than some!
I think of how the many fare
Who perish slowly, crushed and dumb,
For leisure, food and air.
'Tis hard, in Freedom's very van,
To live and die a luckless churl.
'Tis hard to be an acid man,
Without a sandblast girl!

She has a mother to support,
And I've a sister. Trade's not brisk,
And fur a working man, in short,
Life is a fearful risk.
The Clarion I sometimes read,
I muse upon in winter nights,
I wonder if Ibey 'II e'er succeed
In putting things to rights!

May Kendall ( 1894)
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VICTORIANS "OFF-THE-PEG": REGISTERED DESIGNS FOR CLOTHING 1839-1900
Sarah Levitt
Lecture delivered in January I 8th 1999
The right of an inventor to protect an entirely new idea from commercial piracy has been recognised ever since Edward III
grdilted the first patent in 1449. The concept of copyright protection for appearance or content is much more recent Authors of
books were first granted copyright in 1709, and engravers in 1734. The relaxation of government restrictions on cotton
manufacture in 1774 led to a dramatic increase in production of printed fabrics, and such was the value of commercial designs
that in 1787 an Act was passed giving two month's protection to new printed cotton designs. As with all previous legislation,
copyright was automatic on publication and so there are no record books to consult.
In 1835 Melbourne set up a committee to "inquire into the
best means of extending a knowledge of the arts cmd
principles of design among the peoples of this country."
Witnesses were unanimous in their criticism of the British
attitude to design, and in their praise of the French whose
quality products were filling the shops. The final report
"adverted with regret to the i,ference received that, from
the highest branches ofpoetical design, down to the lowest
connection between design and manufacturers, the arts
have received little encouragement in this country''. The
Committee's many recommendations included the setting
up of schools of design, and an increase in the number of
museums and exhibitions to be opened for the benefit of
the lower orders. Legislation followed in the 1840's which
enabled towns like Leicester to open the first municipal
museums.

One of the most important recommendations was that a
copyright system for all ornamental designs should be
established. The Design Copyright Act was passed in 1839,
making it possible for the first time to register designs. The
legacy of this legislation is a collection of several thousand
hefty leather-bound volumes stored at the Public Record
Office, Kew. These indexes, registers and representations
gave vital evidence about the manufacture of every kind of
article produced in the last century. Meticulous copperplate
explanatioos, watercolours, pencil drawings, photographs,
and, best of all, the actual specimens glued into the pages
like pressed flowers, are accompanied by the precise date
of registration and the depositor's name, address and
occupation. Through these a detailed picture can be built
up of every kind of industry, the key industrialists of every
city, and the ways in which cities, commerce and society
developed, becoming ever more sophisticated as the
century progressed.

I was first introduced to the registered design sample books
whilst I was a post-graduate history of dress student in the
late 1970's. At the time costume historians were only
beginning to study demotic dress, consumption,
manufacture and the economic history of clothing
production and distribution. One of the difficulties which
had held back the study was the absence of surviving
evidence, in comparison with, for instance, the ceramics
industry. This has left behind surviving examples which
can be linked to factories, archaeological evidence, and
business archives.
The registered design sample books provided this vital
missing evidence for clothing production. My researches
into them over several years resulted in several articles and
a book, published by George Allen and Unwin in 1986,
called Victorians Unbuttoned:. Registered Designs for
Clothing, their makers and wearers, 1839-1900. This is
still one of the few source books for Victorian ready-made
clothing, even though over the last 25 years clothing
history has become an important subject for universities
across the world, and there is a ,growing interest among the
general public.

Figure I: An ornamental design for a jersey bicycle
suit to be called the "Fred Wood Champion Suit"
N Corah Sons & Cooper, St Margarets' Works,
Leicester, 1883.

Sarah Levitt
Head of Science,
Leicester City Museums.

17

Transactions of the Leicester Literary & Philosophical Society. Volume 93, 1999

CHEMICAL SENSORS IN THE ENVIRONMENT
Dr. T. E. Edmonds
Summary of lecture delivered on February 1st 1999
Sponsored by the Royal Society of Chemistry
INTRODUCTION

Chemical sensing has been practised for millennia Pliny the elder records a simple test for determining the adulteration of
verdigris by ferrous sulfate. In essence. chemical sensing should place in the hands of the lay person, a simple-to-use device
capable of carrying out the sophisticated chemical procedures currently practised by analytical chemists. In some areas
chemical sensing is already commonplace: sensing of blood glucose by diabetics; the determination of breath alcohol by police
officers. In the future, sensing of a wide range of chemical species could become as simple and as convenient as taking your
temperature or weighing out ingredients for a recipe.
simplest case this may just require changing the data into
suitable, meaningful numbers. At the other extreme quite
sophisticated processing may be needed, taking into
account responses from several other sensors.

WHAT IS A CHEMICAL SENSOR?

A general definition of a sensor is somewhat elusive, but
whatever form of words is selected, the following should
occur: simple, reliable, rugged, easy to use, low cost,
capable of in situ analysis, no maintenance, accurate. The
structure and fimction of chemical sensors are rather more
easy to define. A chemical sensor provides an interface
between a human observer and a chemical system: it is an
interface that allows the observer to characterise some
aspect of the chemical system. The sensor itself typically
consists of three subsystems: a zone of selective chemistry;
a transducer; data processing.

WHY USE CHEMICAL SENSORS TO MONITOR

THE ENVIRONMENT?
A few decades ago, the answer to this question would have
hinged on concepts of h1DDan curiosity, scientific
endeavour and the desire to Wlderstand our planet. Today
this is still true to some extent, but the most significant
factor is legislation. Increasingly environmental monitoring
is being driven by the requirements of the law. The water
from our taps. the exhaust gases from our cars, the food
that we eat and the air that we breathe are now or
increasingly will be the subject of legislation designed to
enhance or improve their quality. This provides a
significant incentive to research, develop and deploy
chemical sensors in the environment.

Selective Chemistry The world consists of a myriad of
chemical species: a chemical sensor must respond to one
particular compound or one generic group of compounds.
This places severe demands on the selectivity of the sensor.
Chemists have devised a nwnber of chemical strategies to
effect selectivity. One of the most successful being
imm.1B1oassay, in which the immwieresponse of biological
systems is exploited to produce exquisitely selective
chemical compounds. An important aspect of the selective
chemistry is the use of a "label". Labels are specialised
chemical species that are designed to be attached to the
selective chemistry. When the selective chemistry senses
its target molecule the label changes in some way to show
that this has happened. Labels may change colour or mass
or electrical properties or they may fluoresce to a greater or
lesser extent.

PROBLEMS AND SOLUTIONS
Complexity The environment is a complex system in
which to make measurements. Temporal and spatial
variations are significant and a single measurement can be
influenced by a host of interdependent processes. To some
extent this is not a problem that can be overcome by the
researchers and developers of chemical sensors. The design
of a chemical sensor can deal with some of these aspects,
but rational deployment and interpretation of the data from
the sensor have a much greater impact on this problem.

The Transducer The object of many chemical sensors is
to provide the user with a device that detects and
determines the chemical species of interest and which
relays its results to the user via an electronic screen or
display. Evidently the chemical signal produced by the
selective chemistry/label combination must be converted
into an electrical signal. The transducer carries out this
conversion. Chemical sensors make use of mass.
electrochemical and fibreoptic transducers, amongst others.

Generic deJenninatiom The selectivity of chemical
sensors has been stressed in this paper, but in some
situations
selectivity
could be disadvantageous.
Environmental legislation often refers to generic groups of
chemicals. Thus there are limits on the amount of
"phenols" that can be present in water. The term "phenols"
includes eleven different but related compounds. Clearly, a
sensor designed to sense just one of these constituent
phenols would not be an effective device. Chemical
sensors for the environment need to deal with generic
determinations. A good example of this is a chemical

Signal Processing
The raw data produced by the
selective chemistry/label/transducer combination may need
to be processed before being presented to the user. Jn the
18
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sensor for mutagenic species. There are many different
mutagens but, in general, they bind to DNA. Consequently,
sensing of mutagens can be effected by incorporating into
a sensor some specially prepared DNA. The DNA is
modified by a tluorescently labelled drug molecule such
that when a mutagen binds to the DNA the fluorescence
signal changes.

good success for the detennination of chlorinated
hydrocarbons in water. The sensor relies on the Fujiwara
reaction in which a red product is formed when a
chlorinated hydrocarbon reacts with pyridine and sodium
hydroxide. Careful design of the sensor coupled with the
use of a small pump to keep fresh reagent flowing ensures
an unattended operational lifetime of several months.

Discrimination The issue of discrimination has been
discussed above in conjunction with the idea of selectivity
and the use of immwioassay techniques. The latter
represent a typical one to one (lock and key) approach to
selectivity, but there are other means of achieving the same
end. One approach that has been particularly successful is
to imitate the modus operandi of the mammalian nose.
This remarkably discriminating organ does not rely on a
huge nlllllber of highly selective sensors each one
responsive to one and one only molecular species. Instead
a much smaller number of sensor types respond in a
variable way to different molecules; the ensuing complex
response of these sensors is interpreted by the brain. This
approach has proven :fruitful in chemical sensor
technology: both electronic and photonic noses exist.
These artificial noses use arrays of differing sensors that all
respond to a greater or lesser extent to different molecules.
The "brain" that interprets the responses of these sensors is
computer program known as a neural network. Neural
networks simulate the way in which the brain works and
thus endow these artificial noses with a learning capability.
An artificial nose can be taught to recognise an odour!

Economics One of the oft-touted benefits of chemical
sensors is that they will provide inexpensive
measurements. This sort of statement is often based on a
partial analysis of the true costs or on an unreal expectation
of what "the public" will pay for a sensor. 1n environmental
sensing, the cost of the sensor is only one part of the
equation: costs associated with manpower and data
handling are significant and may render the apparent
saving by using a sensor negligible.
The issue of economics is a difficult one for the researchers
and developers of chemical sensors for environmental
analysis. Current solutions are numerous. One approach
seeks to bring a "high tech." approach to the simple dip and
measure devices used extensively in clinical analysis and
familiar to many in the form of litmus paper.

CONCLUSION
This is an appropriate place to conclude this discussion.
The devices mentioned in the previous paragraph are the
direct descendants of Pliny's test for iron, described in the
first paragraph of this paper. Chemical sensing has its roots
in the distant past: chemical sensing in the environment, in
spite of significant problems, has a promising future.

Longevity There is no point in producing a single use
sensor that has a shelf life of only a few days. Similarly a
sensor that is designed to mmitor a system continuously
should work for at least three months and preferably six,
without human intervention. Longevity is difficult to
achieve with chemical sensors. One method of extending
the effective life of a sensor is to maintain a constant
supply of fresh reagent. This method has been used with

Dr. T. E. Edmonds
Chemistry Department
Loughborough University
Loughborough
Leics
LEII 3TU
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OURFREEDOMISYOURFREEDOM
Bob Satchwell
Lecture delivered on February 15th 1999.
Sponsored by the Leicester Mercury
I stand in front of what is clearly an especially discerning audience with a real and committed interest in the issues affecting
communications and the dissemination of information. It will be a difficult job to impress you.
Since I stopped being an editor and the elected president of
the Guild of Editors. I am now the appointed and paid
Director of the Guild That means as the chainnan of the
Guild' s most important operating tmit, the Parliamentary
and Legal Committee, Nick Carter is one of my bosses. I
have to impress him too.

product of the computer generation who lived and breathed
electronic media. But he still wanted good old-fashioned
newsprint and found it mildly amusing that I should think
otherwise.

If you can cast your mind back to this occasion a year ago ·
when Nick gave you a detailed and expansive account of
the changes he had made to his newspaper you might
recall some of the pressures he faced in doing that. He
arrived at the Leicester Mercury against a backgrOW1d of a
generation of sales decline for newspapers. This was partly
the result of massively increased pressure to compete for
your time with the rapidly expanding and diversifying
electronic media in the shape of television, local radio,
bigger and better national newspapers and, more recently,
the internet.

Now the challenges faced by the Leicester Mercury and
other newspapers were also the result of dramatic social
trends that had been changing and in some cases
destroying local communities which papers had
traditionally served. This means that papers like the
Mercury have had to achieve new standards of excellence.
They have to give an increasingly demanding audience
reason to part with their money and, still more important,
their valuable time. Time is in even greater demand in an
ever more competitive market place and in our ever more
crowded lives.

As I am sure you are aware the internet is affecting our

Nick Carter therefore embarked on a programme of reader
research and a series of changes to his paper to meet
dramatically changing market demands. That is a process
that is on-going and it is mirrored in regional newspapers
across the country. As a result the regional newspaper
industry is recovering and, as recent mergers and takeovers provide evidence, it is now more professional and
vibrant than most of us can remember. But it is not only
about journalistic expertise, market research and
commercial actmen.

So there is a future for newspapers!

lives more and more as thousands of people sign up to free
services every day. An experience I had a couple of years
ago serves as backgromd to what I have to say this
evening.
I went to visit BTs research centre at Martlesham in
Suffolk. BT has a university of its own there. It is a
brilliant centre of research and development for the
telecom industry in which Britain, and my region
especially, leads the world A yOW1g man in his twenties
who headed up cme of the sections concerned particularly
with the Internet was already getting a daily supply of
information provided on the basis of his research interests
and his usage of the Internet

Last year Nick also touched on other bigger problems
which, as chairman of the Guild's Parliamentary and Legal
Committee, he is centrally concerned. He pointed to the
battles we are facing in the media about policies, privacy,
the right to information and self-regulation. Whatever our
skills, the media has to be credible to be accepted and,
along with companies in any other sector, we have to be
sure that we are achieving the correct ethical stance.-- It is
called a-eating brand value in modem parlance.

His "Daily Him" was delivered as soon as he switched on
his computer. I expected him to say get out of newspapers
and come and join us in cyberspace. When I asked him if
there was a future for newspapers, he looked at me
incredulously. "I don't want to spend all of my life in front
of a computer screen or with an oversized watch on my
wrist," he said. The material he was supplied with was a
mixture of the essential, the useful and even the intriguing.
All those are elements we endeavour to publish in our
newspapers every day or every week. "What I want," he
said," is to be surprised and entertained by the decisions
and choices you make for me, rather than what the
computer decides is good for me. I want to flick through
the pages, tear bits out of them, even light the fire with
them." He was at the cutting edge of research. He was a

The issues we face in doing this for individual newspapers
and for the industry as a whole, in essence, go to the very
heart of the role of the media in its widest sense and the
historical raison d'etre of the Press in particular.
Newspapers since their inception have been and remain an
essential part of a mature democracy. Anyone who doubts
the importance of a free press should look to the lessons of
history particularly in pre-war Germany, Europe in the
Cold War and in developing nations across the globe.
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Kennedy. In his inaugural address he said:

By any reasonable standards Britain has the most diverse
and successful media in the world British newspapers get
their strength and that Wiique diversity from their
commercial health. That has to be good news. The only
truly free media has to be commercially viable. In some
places it is subsidised by the state, by big business, by
political parties or by trade Wiions.

Think not what your country can do for you but what
YOU can do for your country.
That can be applied to every comer of our lives. - Our
work, our leisure activities, our membership of clubs, our
personal relationships. Just change the words a little. This
is how I applied it to a regional newspaper: The more we
put into 1he community we seek to serve the more we get
back from it.

Here, we get our funding from our readers and from our
advertisers. We succeed by attracting audiences who in
tum attract advertising revenue. No single advertiser can
exert undue influence over the content of the paper.
Audience appeal applies even to public service
broadcasting. We all have to provide our customers with
what they want.

The downward spiral of newspaper sales ran in parallel
with the decline of community, however we measure it rising crime, more divorce, more vandalism, more oneparent families etc. If we could arrest that decline in
community we might be able to arrest the decline in sales.

More newspapers are read in this country than in any other
country because our readers recognise and value our role in
protecting the public interest If we become bland,
frightened or inhibited, or even fail to entertain or titillate
at times, why should people bother reading us? Even the
so-called red top tabloids - indeed especially the red top
tabloids - have a long track record of exposing corruption
and hypocrisy.

Comnumity therefore became a strategy - and it worked.
Not only is it right - ethically - to seek to rebuild
community, it also makes good business sense.
Nick and I work in an industry that has an ethics problem - ·
or at least a perceived ethics problem.

Like all of us, they can only succeed because they provide
people with information that helps them lead their lives.
Sometimes it may be wrapped up in popular coatings but
the essential job of the media is what it always was - telling
readers, listeners and viewers what they need to know and
what they are entitled to know, - especially if someone
does not want them to know. That is why politicians, the
rich, the famous and the powerful sometimes do not like us
- they cannot control us. But many of them would like to
control us. That is why we have had to fight an on-going
battle against the many threats to the media.

People are ambivalent about newspapers. They say never
believe what you read in the newspapers -and then settle
their arguments by quoting from those very same
newspapers.

In Britain journalists are falsely matched at 1he bottom of
opinion polls with estate agents and politicians. In
Germany it is quite different. They give editors honorary
titles as "doctors". In America, until very recently pemaps,
they even invite editors and journalists to dinner!
This peculiarly British perverse attitude to those who seek
to help them is dangerous. Politicians and the rich and the
powerful who are well-equipped to stand up for themselves
and have a range of laws to help 1hem, often use public
attitudes to the Press to build arguments for control. We
appear to have successfully fought off demands for
statutory Press regulation at least for 1he time being - but
more of that later. However we are faced with continuing
and wide-ranging threats to our freedom. In addition to
tough Ubel laws and the laws of contempt. they include the
introduction of the European Convention on Human Rights
into the Human Rights Act This could and will be used by
some to introduce privacy laws in to Britain. They do not
work for the public elsewhere and they are a refuge for the
rich and powerful who, as "the comfortable" should not be
allowed them.

I have had two key maxims throughout my career. First,
journalists should seek to:

Comfort the afflicted and a/jlid the comfortable.
In effect that means our job is to protect and fight for the
little man against big business, government and anyone or
organisation that is powerful.
It is dynamic and therefore the "comforted" and the
"afflicted" may change from day to day. Let me give you
a couple of examples. In Cambridge we have one of the
world's oldest and best universities. It is powerful for
example when dealing with its most jwlior staff: As editor
of the Cambridge Evening News I might attack it one day
for the way it paid its domestic and ancillary staff. They
were the afflicted and the university was the comfortable.

The new Data Protection Act is being used by a host of
bodies to restrict the free flow of information through the
media to the public. Some police forces provide a good
example of this. They hide behind the new, all-embracing
regulations to withhold the names of those involved in
accidents and sometimes crimes. Those names are the
lifeblood oflocal and regional newspapers particularly. But
they are only the lifeblood because the public want - and

On the next day I would take up arm.s on behalf of the
university when it was seeking :funding from the
government. The university became the afflicted and the
government was the comfortable.
My second maxim came from American President John F
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are entitled -to know them.

Alongside huge changes in the nature of government, the
development of Quangos and reforms in the health service
and education. as a result of the changes I mentioned
earlier. there have been significant movements in the
culture of newspapers and the resources available to
editors. While there have certainly been some changes in
the statutory rights of journalists and the public attendance
at meetings, and consequently access to information, those
cultural changes and the organisation and fmancing of
newsrooms has probably been more significant. It must be
set against the background of fundamental transformation
in state organisations and the transfer of public
corporations into private ownership.

More recently the Guild's legal team has highlighted the
serious potential damage that the proposed new Youth
Justice and Criminal Evidence Bill could do. As it is
mitten now, this would stop us reporting incidents such as
the Dunblane tragedy or the bravery of nursery nanny Lisa
Potts, It would also make it difficult for newspapers, radio
and television to help find missing children. It would
make it nearly impossible to provide proper reports of
court cases involving children and people under 18.
Indeed, it has been said that a whole generation could
vanish from the public view. That is the thin end of a very
dangerous wedge. It is curious that this legislation should
be proposed at a time when the cowts and the government
are involved in the spectacle SWTounding the extradition
proceedings for General Pinochet. Remember that one of
his alleged crimes was that people simply vanished from
streets into the hands of the authorities, never to be seen or
heard of again. Sadly, all of these measures are designed
to protect innocent young people or to give them a chance
to recover from their misdemeanours to lead valuable adult
lives.

At the same time, explosive media growth brought about
by the pace of teclmological development has changed the
face of politics. The set pieces of reports to parliament,
council deliberations and health service public meetings
have been replaced and the verbatim reporting of them has
been transformed into SOtmd- bite reporting m TV and
radio and the pursuit of short, sharp news stories backed up
by analytical and backgrotmd reporting in newspapers.
New Whitehall codes of openness and best practice lack
the force of statute but they could be enshrined in the
contracts of every civil and public servant at every level,
and into the articles of every public company or
organisation. Then, government, the
institutions
themselves and, above all, the people who work in them
would be forced to put the rhetoric into practice. Sadly,
despite the high hopes we had with the election of the
Labour Government, we are still waiting for any kind of
Freedom of Information Act. Its White Paper was warmly
welcomed yet, despite long term promises by the Labour
party and the fine words of ministers the provisions of the
Bill that is expected to be published in the smnmer are
being watered down. You can imagine our dismay when a
Freedom of Information Act had for so long been
proclaimed as a central plank of the government's
constitutional reforms.

Most editors would agree with the sentiments just as they
have no desire to invade the privacy of anyone without
good reason. But people are as entitled to the free flow of
information as they are to privacy. The effect of these new
measures could, I believe, be precisely the opposite of that
intended because lack of information leads to apathy.
Ignorance leads to a blind-eye mentality.

If it had not been for journalists and authors such as
Dickens who was the Victorian equivalent of a modem TV
documentary maker, women might still be going down the
mines and children would still be sent up chimneys.
There is an old saying that knowledge is power. It is
perhaps only human that those with information, and
therefore power, are somewhat reluctant to share it. That is
why we have for a long time campaigned for a Freedom of
Information Act. What we want, not for ourselves, but for
the public, our readers, is the information to give them
power over their own lives.

These are not promises to the Press that are being broken
but promises to the public at large. In this country we
suffer from a peculiarly British passion for secrecy. We
saw a powerful, all-embracing Freedom of Information Act
as a first step towards removing that climate of secrecy and
replacing it with transparency. It is more about a change of
culture than a change oflaw.

In fact we need something more than a Freedom of
Information Act. In effect, we need an official Openness
Act. All public servants, at every level of local and national
government and every agency or Quango, the police and
hospitals etc, should have to sign it and it should be applied
with the same vigour as the old discredited Official Secrets
Act. It must not be a tool only for academics or
investigative journalists from rich organisations. Indeed, it
is not something for the media alone. It must be for
ordinaty people - our audiences - to use for themselves or
through us to 1D1cover information to which they are
entitled. That would help the public and · news
organisations, down to the most modest weeklies, that
serve them.

The essential principles behind all of this are that the
public has a right to know what is dme in their name and
that freedom of expression and comment is a basic human
right That right must extend to the media which acts on
behalf of the public and would have no reason for its
existence if it did not. And that basic principle must, all
things being equal, take precedence over individual privacy
and certainly over the vested interested interests of
powerful people.
That brings me to the industry's Code of Practice. This was
already powerful in its original form written largely by
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regional newspaper editors but accepted by their Fleet
Street colleagues. It is policed and applied by the Press
Complaints Commission. The Code was already under
review when Diana, Princess of Wales was tragically killed
in a road accident and politicians and the public asked new
questions of us. An awful lot was said and written about it
at that time. There was an awful lot of rubbish and
hysteria. There was also an awful lot of soul searching and
hand wringing in our trade.

It is up to the Press Complaints Commission to interpret
and uphold the Code with common sense that can only
come from a combination of experienced editors who
understand how their colleagues work and independent
members who make up a majority of the commission.
We often admire the special freedoms of journalists in the
USA enshrined in the First Amendment. Few of us would
expect quite so much licence if it encouraged
irresponsibility that leads to the kind of media circuses we
sometimes witness across the Atlantic.

I have to declare a special interest because I helped rewrite the Code. But what we had to remember was that it
was the powerful, the rich and the famous who sought to
protect themselves. It was politicians whose actions had
made themselves victims of media exposure who shouted
the loudest within hours ofDiana's death. However, what
was certain was that as an industry we had to respond to
the upsurge of public outrage whether or not it was
justified.

Few editors in the UK would dispute that some people,
children for example, need to be protected from publicity.
Equally, we totally reject moves towards greater control
implied in the politically correct statements from some
politicians in Britain and especially in Europe. We do not
need more laws, more constraints. We have self- regulation
that is beginning to work. Politicians and the public should
give it a chance. But self-regulation can only succeed if all
sides work at it - inside and outside the industry.

People like Nick and myself are working to change the
public perception by showing that we have a serious and
workable system of self-regulation. In other words we are
trying to set a set of basic industry ethics. Our Code is
entered into voluntarily but it is now written into editors'
and journalists' contracts. An ethical Code at the heart of a
system of self restraint must be more effective than
oppressive new laws, even if anyone could manage to
frame them.

That means there must be complaints. I am happy to see
the number of complaints growing, if not more adverse
adjudications, because that will show the PCC is respected.
How can it work if people who feel aggrieved - including
Royals - do not complain, and therefore do not give the
PCC and all that it represents, the chance to show it is
working. What we have to achieve is an industry that is
respected. rather than suspected. We have to be seen as
keeping up with the times rather than old-fashiooed..

There are laws against murder, but people are still
murdered. France has privacy laws but their effect is either
that publications accept fines for breaking them as
commercial risks or politicians get away with huge lies and
hypocrisy for years. We are more likely to embrace a
Code that is voluntarily and universally accepted. than to
accept regulations forced upon us.

We have to be bright, independent and opinion leading.
Ideally, our papers have to enhance the status of those
reading them. The prize is a more open and transparent
society with more knowledge for the people - our readers and therefore more power for them, too.

At its heart are two key ideals.
That is what the Government says it wants to achieve
through other legislation - devolution in Wales and in
Scotland, and better local government in England

One is that the right of privacy for ordinary people is
enshrined for the first time. But so is the right of those
same ordinary people to be told what is being done in their
name. Second, there is a clear injunction that the Code
should be followed in its spirit as well as to its letter.

For our part, and I believe for your part - and in your own
interests we have to work together to ensure we have a
press that is effective, vociferous, fearless and free.

It provides abundant protections for the public without
stopping us doing what we have always done - so long as
editors can sustain a public interest justification. In other
words journalists and editors must think before they
publish and be prepared to justify their decisions. The signs
are clear that there is now a huge difference particularly
within those newspapers that were perceived. to be the
worst offenders.

Our freedom is your freedom.
Robert Satchwe11
101 High Street
Girton
Cambridge, CB3 OQQ
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TULIPOMANIA
Anna Pavoni
Lecture delivered on March l st 1999 to a joint meeting of the Parent Society and the Natural
History Society
I'm here to talk to you about the tulip. Now tulipomania is supposed to have died with the great crash in Amsterdam in 1637,
when the state finally intervened to bring to an end three years of frenzied trading in the flower. That, anyway, is what
historians tell us. But they are wrong. Tulip madness is still irresistibly with us. I know, because I'm a demented slave to the
flower myself and I'm not alone. In Australia, Japan. the US, in Chile, South Africa, and New Zealand, in France, Italy and The
Netherlands, tulip growers are falling over themselves to keep up with demand for this extraordinary flower, the sexiest, the
most capricious, the most various, subtle, powerful and intriguing flower that has ever grown on earth. One of the many
engravings that the artist Crispyn de Passe made of the tulip was published in his book, the Hortus Floridus in 1614.
the finest, most luscious satin. But I'd set my heart on
finding it and Crete was its only known habitat.

In countries all over the world people have fallen
helplessly in love with the tulip and I've not yet met
anyone who regrets losing his heart in this way. I'm going
to start by telling you how it was for me. The first sign was
the amowit of time I spent loitering around the flowers in
spring. I hmmted the Cambridge Botanic Garden. 'Where
the National Collection of species tulips is kept. This is T.
greigii with its fine striped foliage, one of the first species
tulips to be introduced commercially from the wild. I spent
far too much money buying tulips for my own garden, mad
ones such as the 'Weber's Parrot', various different species
to cover the bank.

We found this tulip, T. hageri, quite easily, but T. bakeri
was elusive. Several botanists had reported finding it round
Omalos, a bleak town set high on a pancake plain,
imprisoned between walls of mountain. It did not look
promising, but I quartered the grot.md like a bloodhound,
cheered at finding anemones in all colours, the wild
forebears of the florist's •ne Caen'. It seemed likely that
where there were anemones, there might also be tulips.

Then I found myself looking out for pictures of the things old drawings, prints, engravings. anything I could lay my
hands on to sustain me through the long months from Jm1e
to December, when there weren't enough of the real thing
to keep me going such as Jan van Huysum's beautiful tulip,
in a print from the British Museum.
After that, I began the hlDlt fur a book that would tell me
everything I wanted to know about the object of my
obsession. But although I found all sorts of curiosities such
as this Dutch tract, the Sinnepqppen. the book I was
looking for didn't exist. And the more I poked about,
picking up bits of information about the flower here, in
Turkey, in Holland, in France, in Italy, in the States, in
Australia, the more extraordinary it seemed that nobody
had ever told its story, because it soon became clear that no
other flower on earth has ever had such an extraordinary
effect on people's lives. So I decided to write the book
myselt:

Figure I: from Livre Nouve1111 de Fleurs by Nicholas
Cochin published in 1645.

That gave me a cast iron excuse to do even more travelling
and poking about. It took me to Crete, to find Tulipa
bakeri, named after the man, George Percival Baker, who
first exhibited it at a Royal Horticultural Society show in
1895.

Without realising how much grcxmd I had covered, I found
after an hour or so that I was almost half way up the
mowitain. The snow line was by now clearly visible. I
wanted to touch the snow and the track was easy. When I
got there, I found Crocus sieberi on its melting edges.
Even higher were flat, rock hugging mate of an alpine
anchusa, the flowers dazzling blue amongst the leaves. But
no tulips.

It is not a particularly showy flower, compared with the
wild, seductive, flamboyant tulips of the Crimea and
Central Asia. The Cretan tulip is mauve-purple, with a
pronounced and well defined yellow blotch at its base. The
backs of the petals are washed over with a faintly green
flush, the overlay which gives so many tulips the texture of

At the top, I threw a snowball at an eagle before beginning
a descent very much more rapid than the climbing up had
been. Then, mooching back to the car, masses of Tulip
bakeri suddenly sprang into view. While I had been flailing
up the ''because-it's-there" route, they had been flowering
in an area mercifully fenced off from grazing animals, on
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the old olive terraces
of the Omalos plain.
They were growing in
thin, poor grassland,
their shiny leaves
poking
out
from
sheaves of anemones,
with orchids thrown
in for good measure. I
gazed at them in
respectful - no, more
than that - in reverent
silence. There was
nothing suitable I
could find to say.
This was the first time
I had seen tulips
growing in the wild. I
knew how Galahad
must have felt when
he finally caught up
with the Grail.

at Limmen in Holland

It can never have been an English wild flower. No tulips
appear among the flowered borders of early English
manuscripts. Nor are they anywhere to be found in English
pictures of the 15 th and early 16th centuries, which
suggests that they were unknown here then. But they do
appear in a strange miniature, watercolour on velh.nn,
showing 'A Young Daughter of the Picts' which was
painted, probably towards the end of his life, by the
Huguenot artist Jacques Le Mo)1le de Morgues (cl5331588).
The girl stands chillily naked except for a sword slW1g
rolllld her waist on a chain. The landscape arotmd her is
wild and barren, but symmetrically arranged like tattoos all
over her body are peonies, hollyhocks, columbines,
cornflowers and splendidly anachronistic tulips. Turkish
flowers they might have been, but they were certainly not
Pictish. Nevertheless, two plain red tulips decorate the
girl's knees, two plain yellow ones curve roW1d the
contours of her thighs. This may well be the first painting
of tulips to appear in England.

Figure 2: Tulip minor
(possibly T. Celsiana). From
Flomm et Coronarillm by
Rembert Dodoens published
in Antwerp in 1568.

But as in any love
affair, after the initial
f!21!J2. de foudre, you
wanbot ttho learnob_ moref
a ut
e
~ect o
your passion. The tulip does not disappoint Its background
is full of more mysteries, dramas, dilemmas, disasters and
triumphs than any besotted aficionado could reasonably
expect. In the wild, it is an Eastern flower. This is T.
eichleri, named after the man who first discovered it near
Baku. Most wild species tulips grow along a corridor
which stretches either side of the 40 degree line of latitude.
The line extends from Ankara in Turkey eastwards through
Jerevan and Baku to Turkmenistan. then on past Bokhara,
Samarkand and Tashkent to the mountains of the Pamir
Alai, which, with neighbouring Tienshan is the hotbed of
the tulip family.

De Morgues might have seen tulips in Europe before he
ever arrived in England, a refugee from religious
persecution in France. Or perhaps he came across them in
James Garrett's garden at London Wall, for Garrett was
one of the first people in England to grow the flowers and
certainly had them by about 1577.
Like his contemporary, the Flemish painter, Joris
Hoefuagel, de Morgues occupied the shifting ground where
illustration turned mto something more like pure art.
Hoefuagel, court painter to the German Emperor Rudolph
II, provided extraordinary illustrations for a model book of
calligraphy, the Mira ca/ligraphiae monumenta and filled
it with minutely observed flowers and insects. His tulips
are fat, waisted flowers, with pointed petals that flip out at
the top, more sophisticated than de Morgue's red and
yellow tulips and in a wider range of colours. Decoration,
not botany, was his driving force.

As far as western Europe is concerned, the tulip's story

began in Turkey, from where in the mid 16th century,
European travellers brought back news of the brilliant and
until then unknown "lils rouges", so prized by the Turks. In
fact they were not lilies at all but tulips. In April 1559, the
Zurich physician and botanist Conrad Gesner saw the tulip
flowering for the first time in the splendid garden made by
Johannis Heinrich Herwart of Augsburg, Bavaria. He
described its gleaming red petals and its sensuous scent in
a book published two years later, the first known report of
the flower growing in western Europe. The tulip, wrote
Gesner, had "spnmg from a seed which had come from
· Constantinople or as others say from Cappadocia." From
that flower and from its wild cousins, gathered over the
next three htmdred years from the steppes of Siberia, from
Afghanistan, Chitral, Beirut and the Marmaris peninsula,
from lspahan, the Crimea and the Caucasus, came the
cultivars which have been grown in gardens ever since.
This is the old Due van Tol tulip 'Rose' introduced in 1706
and still growing in the fascinating living museum of tulips

But once introduced, the tulip created havoc. Its life has

been full of more real dramas than any Hollywood
screenwriter would ever dare to invent Holland was the
setting for one of its strangest escapades; the craze for
tulips that raged there between 1634-7 has puzzled
historians ever since. How was it possible that at the height
of the fever, one bulb of a tulip such as this beautiful
'Schoon Solffer' could sell for the equivalent of fifteen
years wages for the average Amsterdam bricklayer?
It was partly a matter of timing. The Dutch East India
Company had been set up in 1602 and this, combined with
Amsterdam's increasing importance as a port, marked the
beginning of an era of great prosperity for the Dutch. This
map of the period shows how intensely developed Dutch
towns were, even at this early date. Merchants got rich, and
in their wake, lawyers, doctors, pharmacists and jewellers
too. Adriaen Pauw, Lord of Heemstede, Keeper of the
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Great Seal of Holland and envoy of the States Genera] to
various foreign courts, was one of the directors of the new
East Jndia Company. His house, just outside Haar]em was
surrounded by magnificent gardens, where tulips such as
this fabulous 'Beste Bruyne' grew clustered round a
mirrored gazebo. The mirrors gave the i11usion that the
hundreds of blooms were thousands, for even Adriaen
Pauw could not afford to plant thousands. For rich
merchants, foW1tains, aviaries of rare birds, temples in the
Greek style were standard accoutrements of the garden.
But the tulip was the ultimate status symbol, the definitive
emblem of how much you were worth.

commissioned artists such as Ambrosius Bosschaert or
Jacques de Gheyn to paint them instead. Even the grand
master of Dutch flower painting, Jan van Huysum, could
rarely command more than 5,000 guilders for a painting.
But as you can see from this list of prices, a single bulb of
the tulip 'Admiral Liefkens' changed hands for 4400
gui]ders at a bulb auction in Alkmaar on the 5 th February
1637. So the priceless flower paintings we now ogle in the
National Gallery are on]y there because some poor sap in
Amsterdam could not afford to pay for the rea] thing.

~oonttlban FLORA.

1n the 1980s, the city trader's Porsche performed the same
function, though in a cruder way. Among the many rare
tulips in Pauw's garden was the entire known stock of
'Semper Augustus', the most beautifully marked of all the
red and white striped tulips of the early 17th century. By
the 1640s, when tulipomania was officially over, there
were reckoned to be still only twelve bulbs of 'Semper
Augustus' in existence, priced at 1200 guilders each.
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And the flower itself had a unique trick which added
dangerously to its other attractions. It could change co1our,
seemingly at will. A plain red tulip might emerge the
following spring in a completely different guise, the petals
feathered and flamed in intricate patterns of yellow, as in
this painting .by Ambrosius Bosscbaert. Though tulip
lovers of the time did not know it, these ''breaks" were
caused by a virus, spread by aphids, but the research
providing the answer to a mystery that intrigued and
ensnared tulip growers for centuries was only carried out in
the late 1920s.

-----·---------Uythut: fpruytfmud.
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The very word "virus" was not mderstood in the modem
sense until the 1880s. And only the advent of the e1ectron
microscope in the late 1920s gave researchers the
necessary means to unravel its true natme. Early growers
had a thousand theories on the best way to bring about the
magic break. Some, taking their cue from contemporary
alchemists, laid powdered paint on their tulip beds,
expecting the colours miraculously to affect the flowers. It
was no stranger than the alchemists' own attempts to tum
base metal into gold. Actually, it was rather better, for
while the alchemists consistently failed in their
endeavours, the tulip growers occasionally succeeded.
They just did not know why.
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Figure 3: One of tbe many satirical pamphlets
attacking the tulip trade. Published in Amsterdam
1637.
It was inevitable perhaps that tulipomania would bring
tulipophobia in its wake. The professor of botany at Leiden
grew so to loathe them that he attacked then savagely
wherever they stood, thwacking them soundly with his
cane. Writers produced a stream of moralising pamphlets,
such as this one published in Amsterdam in 1637. Artists
turned out plDlgent cartoons and caricatures, such as
Flora's Fool's Cap, engraved by Cornelis Danckerts. It
shows an inn made in the shape of a fool's cap, the tulip
fanciers huddled inside, weighing tulips with a set of
goldsmith's scales. The name of the inn, written on a
banner is "At the Sign of the Fools' Bulbs" and it shows
two fools fighting. To the right of the inn is Flora, seated
on a donkey, a symbol of stupidity, being beaten by
disappointed florists. In the foreground, separated from the
mayhem. are a group of three tulip growers holding the

Connoisseurs throughout Europe (and in the Ottoman
Empire) had always rated "broken" flowers more highly
than plain-ooloured ones. This is a particularly agonised
tu1ip lover, arguing with a butterfly oollector. The broken
flowers were the ones that commanded outrageous prices.
But the virus was the joker in the tulip bed. Because its
cause was not known, its effects could not be control1ed.
Virus-weakened tulips did not produce offsets as freely and
vigorously as virus-free bulbs. Fine broken varieties such
as 'Semper Augustus' were slow to increase, and that, too,
increased their value.
Those who could not afford the tulips themselves,
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tools of their trade a rake and a wicker basket. To the left
of the inn is a smiling speculator, a rich one too, by the
look of his hat and cloak. Behind him is the Devil with a
rod and line, fishing for tulip sale notes. In his right hand
he carries an hour glass, suggesting that the speculators'
time is up. In front of him, other speculators are already
tipping their bulbs on the rubbish heap. The engraving's
sub-title tells the full story: A Picture of the wonderful year
1637 when one Fool hatched another, the Idle Rich lost
their Wealth and the Wise lost their Senses (British
Musewn, Department of Prints and Drawings).

and getting - attention both in the Ottoman Empire and the
rest of Europe. England was not immune. Under the
Stuarts for instance, this country witnessed two civil wars,
a regicide, a republic, a restoration, and a revolution in
breathless succession.
But throughout these cataclysmic events of the 17th
century, the comings and goings of kings and Protectors,
the Gtmpowder plot, the plague, the Great Fire of London,
the tulip reigned, untoppled, on its flowery throne. It was
the most sought after, most precious plant of the 17th
century garden, the flower of the age. The Stoke Edith
tapestries which hang at Montacute House in Somerset
show how tulips were used in gardens at that time; planted
in narrow borders round the edge of lozenge-shaped beds.
But the tulip did not hold sway just in Britain. It ruled all
Europe. At Eichstatt in Germany, the Prince Bishop filled
his garden with them and commissioned a painter to record
them all. These are some of his flowers, with hideously
unpronounceable fake Latin names. They grew too in the
great gardens at Saint Cloud, Hauts-de-Seine in France
where the Due d'Orleans, brother of Louis XIV, employed
the painter Nicolas Robert to record his fabulous collection
of tulips, variously described as burinee, fouette and
pennachee. Robert painted a striking, parti-coloured parrot
tulip of red, green and yellow, several red tulips, including
the 'Jaspee de Harlem', flared and streaked with yellow,
elegant pale creamy white tulips, touched at the edges of
their petals with pink, and a deep pink tulip, perhaps a
forerunner of the modern lily- flowered types, pinched in
very tightly at the waist and flaring out at the top, the
petals tipped and streaked with green. Many of Gaston
d'Orleans's treasures had been supplied by the Paris
nurseryman, Pierre Morin, who had customers all over
Europe.

Figure 4: A naturalist's visit to the florist

Flora's Malle-wagen (Flora's Chariot of Fools) was first
painted by Hendrik Pot (1585- I 65 I), then engraved by
Crispyn de Passe the Younger. Three florists called Sweet
Beard, Eager for Wealth and Travelling Light are riding in
a chariot with Flora who clasps a cornucopia of tulips in
her right arm. In her left she holds a trio of hopelessly
expensive tulips, 'Semper Augustus', 'General Bol' and
'Admiral van Hom'. Hoard-it-all and Vain hope are sitting
in the front of the chariot. Vain Hope has released a bird
who flies away from the chariot "Vain hope has flown the
coop" runs the legend above its head. A great aowd of
weavers runs after the chariot shouting "We will all sail
with you", trampling their looms. in the process. The
chariot is rolling over a carpet of single precious tulips
(added by de Passe to the original composition). De Passe
also added four vignettes in each of the four comers of the
engraving, showing the various stages of the tulip mania.
In the top left is a view of Pottehacker's nmsery at
Haarlem. In the bottom left, tulip fim.ciers meet in their
club room at Haarlem. The vignette in the top right shows
a similar company of florists at Hoom. In the bottom right,
a sale is taking place. The meaning of the cartoons would
have been as clear to a 11'-1 centwy Dutch audience as
Vicky's political cartoons were to a newspaper reading
English audience of the 20th century.

Tulips, too, provided a map of the movements of the many
people persecuted for their religious beliefs from the late
16th century onwards. Bulbs were valuable and they were
eminently portable for refugee travellers. Like messages
written in invisible ink, tulips emerged slowly in the new
growids that Flemish and French refugees were forced to
seek in the wake of Philip !I's Catholic crusades. In the
second half of the 16th century, these Protestant Huguenots
most probably brought the tulip into England from
Flanders, for, long before the Dutch cornered the market,
Flanders was the most important centre of tulip breeding in
Europe. Many of the immigrants were weavers and some
settled in Norwich, at that stage the third most important
city in the country. Others, such as the Flemish botanist,
Matthias de l'Obel, better known as Lobelius, settled round
Lime St in the City of London. A second wave of French
Huguenots arrived in England in the 1680s, escaping
persecution by Louis XN, and furthered a massive
explosion of tulip growing in England between 1680 and
1710. Huguenot refugees brought the tulip into Ireland too,
where the Dublin Florists' Society was founded in 1746 by
Col Chenevix, Capt Corneille and Capt Desbrisay, officers
in the Huguenot regiments that had fought for Prince
William of Orange at the Battle of the Boyne.

Tulipomania is perhaps the best known event in the Tulip's
history, but for centuries before and after that Amsterdam
debacle, the tulip has invaded people's lives, demanding 27
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gardening taste, which set the landscape style of Lancelot
Brown (1716-1783) above the flower-filled parterres of the
preceding age. The tulip also suffered in the rejection of all
things French (the tulip in England was generally
considered a French rather than a Dutch flower) that in the
middle of the 18th century followed the outbreak of the
Seven Years War. For all these reasons, the tulip lost its
glamorous place in the most stylish gardens of England.

A thin, tenuous line marked the progress of the tulip to the
New World, where it was unknown in the wild. This is a
beautiful old Flemish variety, given by a bulb grower as a
dowry for his daughter and called 'Mariage de ma Fille'.
The first Dutch colonies had been established in New
Netherland by the Dutch West India Company in 1624 and
Adriaen van der Donck, who had settled in New
Amsterdam (Manhattan) in 1642, described the European
flowers that bravely colonised the settlers' gardens. They
were the flowers of Dutch still lifes: crown imperials,
snakeshead fritillaries, roses, carnations, and of course
tulips. You can see them in the painting of Jan Brueghel's,
which hangs in the Fitzwilliam Museum in Cambridge.
They flourished in Pennsylvania too, where as early as
1698, William Penn received a report of John Tateham's
''Great and Stately Palace", its garden full of tulips. But the
length of the journey between Europe and America created
many difficulties.

It was rescued from the dwigheap by a completely
different class of grower, who developed a completely
different kind of tulip, The English Florists' tulip. This one
is Lawrence's 'La Joie' illustrated in The Florists' Guide
in 183 l. Lawrence was a southerner, living at Hampton
Court, but the florists were predominantly notherners, men
such as Ben Simonite of Sheffield, cutler and greyhound
fancier, Tom Storer of Derby, railwayman and tulip
maniac, who, lacking any garden, grew his tulips along
Derbyshire's railway embankments, and Sam Barlow
(1825-1893), whose life as apprentice, manager and finally
proprietor of the Stakehill Bleach Worlcs at Castleton could
have provided the entire plot of an Arnold Bennett novel.
They would have all described themselves as florists, using
the word in its original, 17th century sense; men who
devoted themselves, singlemindedly, to the culture of a
particular flower, who developed it by their own breeding
to conform to a tightly laid down set of rules, and who
showed it in sometimes viciously contested competitions.
The tulip 'Magnificent' was shown in The Florist of 1848.
Saddlers, glaziers, barbers and weavers, were members of
the Norwich Florists' Society in the l 750s. Shoemakers
seemed to predominate in the Wakefield Tulip Society,
founded in 1835.

Thomas Hancock, an English settler, wrote thanking his
nurseryman for the "Plumb Tree and Tulip Roots you were
pleased to make me a Present o~ which are very
acceptable to me." But he had changed his tune by the
following year when, on Jme 24 1737, he wrote that "The
garden seeds and Flower seeds which you sold Mr Wilks
for me and Charged me £16 4s.2d Sterling were not worth
one farthing ...The Tulip Roots you were pleased to make a
present ofto me are all Dead as well".
Tulips, such as this old cultivar 'Cramoisie', arrived in
Holland, Michigan with a later wave of early 19th century
Dutch immigrants, members of the Dutch Reformed
Church, persecuted by King Willem I. Under their leader,
the Rev van Raalte, they quickly colonised the plains of
Michigan, establishing, together with the many other
Dutch settlements, such as the one at Pella, Iowa, a regular
demand for European plants. The demand was bravely met
by a new kind of tulip entrepreneur, the travelling
salesman. The Dutchman, J B van der Schoot (1825-1878),
spent six months in 1849 travelling through the US taking
orders for tulip bulbs. On Aug 29 he began the return
journey to Holland, setting sail in the windjammer Serapis.
"The sltlp rolls violently from side to side," he wrote in his
diary. "High seas ahead -· terrifying nortbwesterlywinds seas that reach to the heavens." He finally landed on Oct 5
1849 at Hellevoetsluis, near Rotterdam, his order book
intact.

Many tulips were shown in the sketchbook of a Derby
florist called William Pegg, born in 1775. By the age of
ten. Pegg was already working in the potteries and after
1hree years, became apprentice to a china painter, working
15 hours a day in the factory. In 1796 he was offered a
five-year contract at the Derby China Works, which was
booming after taking over the illustrious Chelsea pottery.
But Pegg, who had heard John Wesley preach in
Staffordshire in 1786, began to worry about the morality of
decorating expensive porcelain with sinfully beautiful
flowers for the tables of rich clients. In 1800 he became a
Quaker and abandoned his paintbox to start a new and
spectacularly unsuccessful life as a stocking maker.
Stockings may have satisfied the inner man but did little to
sustain the outer one. Starving, Pegg was forced to return
in 1813 to his former work at the Derby China Works,
:filling pages of a sketchbook with elegant florists' tulips
which later found their way onto Derby's porcelain. After
four years, plagued once more by religious scruples, he left
the Derby factory for good and died destitute in 1851. Poor
Pegg.
"

While tulip bulbs were travelling from Europe to the States
to satisfy the nostalgic longings of the first settlers (such as
another old 18th century cultivar called 'Cramoisie',
American plants were travelling in the opposite direction,
often through the agency of John Bartram (1699-1777)
who had established an important nursery and collecting
point for American plants at Kingsessing. near
Philadelphia. The new enthusiasm in England for
American plants such as the red oak, the "great Iaurer'
(Rhododendron maximum1 sugar maples and the beautiful
Stewartia ma/acodendron was one if the reasons tulips
dropped out of fashicm in the gardens of the rich and
fiunous. At this time too, there was a great change in

Of the b1D1dreds of tulip societies that once existed, only
the Wakefield Tulip Society in Yorkshire now remains. Its
dedicated members represent the last of the long line of
amateur florists who have played such an important part in
the development of the flower. In the petals of the
28
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mountains still covered in snow. It was May, and we
ricocheted between PKK guerrillas and the roadblocks set
up by the Turkish army - sometimes as many as 11 in a day
- on roads and through snowdrifts that would have tested
the toughest four-wheel drive vehicle. We had a small
hired saloon, but against all the odds, it survived. And so
did we, for the anny, though clearly thinking we were mad,
also deemed us harmless and we were allowed to proceed
deep into the bare hills and rocky screes where pockets of
bright red tulips grew among small geraniwns and
eremurus just coming up into flower.

exquisite, rare tulips still exhibited in competition each
year by the Wakefield florists, nms the blood of flowers
first gromi by John Evelyn and John Rea in the middle of
the 17th century.
English florists, though, were no less compromising than
Turkish ones. In Turkey, tulips were such an obsession that
an entire historical period, spanning the reign of Sultan
Ahmed III (1703-1730) has been labelled the Lale Devri,
the Tulip Era Three hundred years before the Royal
Horticultural Society in England and the Dutch
bulbgrowers in the Netherlands got together to prepare the
first Classified List of tulip names, Turkish florists-in-chief
were already setting up councils to judge new cultivars of
tulips and give them official names. Whereas English
florists favoured round, wide-petalled tulips, as close to
half-spheres as possible, the Turks only rated the daggershaped tulips made up of needle-pointed petals that feature
so prominently in the decorative arts of the Ottoman
period. T acumi'nata was the species name given to this
spidery, mad tulip, its tall. thin bud opening to creamy
flowers, sometimes streaked and flecked with red. But
although it is given species status, it is unknown in the
wild, either in Turkey or elsewhere.

The loveliest colonies of tulips we found were in a valley
above Tortum, north of Erzerum where groups of T
annena grew in little pockets between the limestone aags.
We always folllld something intriguing there, sometimes a
draba, sometimes an iris, once a wolf. That day, I was
spreadeagled with my eyes closed, on a flat piece of rock
in the sun, the T iulialT armena conundrum rolling round
my head like a riddle. I opened my eyes - who knows why?
- to find the wolf silhouetted against the sun, sitting upright
facing me on a neighbouring rock, its tail neatly curled
rotmd its front legs. Only inches from my eyes were the
tulips, brilliant red blazes in the foregrotllld

Toe best of these Ottoman tulips live on in the pages of a
leather-bound manuscript which came up for sale at
Christie's in May 1998 - the only illustrated book of
Turkish tulips known to exist. Forty nine different varieties
are painted on thick, wheat-coloured indian paper. All have
the etiolated shape and dagger petals so familiar from Imik
tiles and pottery of the period. The names, noted in elegant
Arabic script. often highlight the vital characteristics of
each flower: 'Rose Coloured Spear', 'The Vizier's Finger',
'One That Gives Light'.

Behind them was the wolt stark against the sky. When I
sat up, it bolted away, disappearing into a low cave under a
neighbouring rock crag. The conjunction of the two was as
enigmatic in its way as the saints had been in Crete. As I
lay on in the sun above Tortwn, I thought still of these
tulips, slashes of brilliant blood welling from the bare,
brown, shale-strewn slopes of the molllltain. Wolves were
nothing to them. Saints were nothing to them. Millenia had
passed by on this slope, while the tulip, wild as the wolf;
slowly, joyously had evolved and regenerated itself. Even
now, in their dark underground grottoes beneath the rocks,
the tulips were plotting new feats, re-inventing themselves
in ways that we could never dream of.

Fourteen different species of tulip, including T biflora on
the left hand side if this illustration, can he found growing
wild in Turkey, but probably only four of them are truly
indigenous. The rest were probably introduced from
similar habitats further east and became naturalised,
particularly along old trade routes. Not long ago, I was in
Eastern Turkey with my husband and two friends, looking
for T. armena and T. iulia in the areas arO\Dld Erzerum,
Hosap and Van, where the lake gleamed turquoise under

AnnaPavord
The Old Rectory
Ptmcknowle
Dorchester

Dorset DT2 9BW
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HOW DICKENS WROTE HIS NOVELS
Philip Collins
Lecture delivered March 29th 1999
Dickens's great, unprecedented, international and enduring popularity was the more surprising because he had not intended to
be a novelist - he wanted to be an actor, and to the end often regretted not becoming one - and because his mode of composition
and publication seemed lllllikely to produce good, let alone great, creative work.

Born into a financially precarious family, he had an
unimpressive and interrupted education, and began work as
a clerk; but he was determined to better himself, taught
himself shorthand, and became a highly successful
reporter, soon supplementing his income by writing essays
and tales for newspapers and magazines. Just after his 24th
birthday (7 February 1836) some publishers, impressed by
his talent, invited him to write a serial, on a scenario they
provided. ''The work will be no joke," Dickens told his
fiancee, ''but the emolument (£14 a month] is too tempting
to resist." Within seven weeks, Pickwick began publication
(and Dickens got married). Soon "Boz" was the nation's
darling, and the world's too within a few years. He
chucked his newspaper job, edited a new monthly to which
he contributed Oliver Twist, and became a full-time
novelist as breadwinner for his rapidly increasing family.
He dominated his profession until his death in 1870, when
halfway through Edwin Drood, with never a dud - and
every novel was published, and had been written, serially,
mostly in the monthly Pickwick pattern. Five novels
appeared weekly, but he never liked this shorter-instalment
form.

involved. While writing, he had to instruct his illustrator
about episodes to be pictured, he had to approve the drafts,
and the resulting version had to be twice engraved. The
emerging manuscript had to be typeset, and several
versions of proofs corrected, and the final text to be
printed, bound and distributed throughout the UK.
Amazingly, only once in over a third of a century did
Dickens fail to meet this publication deadline, though
illness or a family crisis or a family holiday could delay
composition.

A steady nerve, and a rigorously business-like devotion to
duty, were essential - and Dickens also meanwhile
maintained a vigorous social life, 1D1dertook many public
and philanthropic duties, and was simultaneously editing a
magazine during most of his years as a novelist. His
writings were never perfect; what is more surprising is how
constantly they were memorably splendid. If he made a
mistake or indicated a narrative development which, on
second thoughts, he decided was inappropriate, he could
not withdraw or rewrite anything he had published but
sometimes made a correction, whether adroitly or
awkwardly, though often he trusted that his readers would
not spot or be troubled by it. Scrupulously professional in
most regards, he never however when preparing
subsequent hardback reprints bothered to revise these
blemishes, nor was he a diligent proof reader.

Though aware of its disadvantages and inexorable
pressure, Dickens stuck with serialisation, 'fflich was
treasured by bis readers, his publishers and his bank
manager. New hardback novels were impossibly expensive
( circulating-libraries had a strong hold on the trade) but
Dickens's were affordable, with the cost spread over
nineteen months. This vastly increased his public. Readers
also experienced a thrill and titillation akin to that of telly
viewers today, as they watch an episode in a popular soap
or serial, discuss it with their family and friends, and
eagerly anticipate the next instalment: but in Dickens's
case - imagine it! - a soap written by an author soon
recognized as in the Shakespeare class of imaginative
invention. Dickens thus got abundant feedback, which
sometimes affected future developments. His publishers
sent regular sales-figures, reviewers responded monthly,
readers sent congratulations, advice, corrections, criticisms
or libel-threats. ''His current story," wrote a contemporary,
"was really a topic of the day, ... almost akin to politics and
news - as if it belonged not so much to literature as to
events." The novels also often referred to the news of the
day, for his writing only a few weeks before publication
encouraged him in topicality.

He would agonise for months about the general idea and
shape of a new novel, and eventually devise an outline plot
and set of characters. More detailed plans emerged for
every instalment, and his single-page notes for these are
illuminating. His daily routine was to take a cold bath and
examine the premises, then write from 10.00 to 2.00, and
after lunch take a long walk, often continuing to meditate
on future developments. In the evening he relaxed, though
a technically difficult passage or some timetabling crisis
might involve panic measures such as rising at dawn or
writing at night. Generally, he wrote two pages a day
(thirty of his manuscript pages constituted one instalment),
but sometimes he could not write a word and sometimes he
raced ahead and wrote four. Much rewriting occurred at
proof stage. Every month was tense, for author (and his
family), illustrator, engravers, printers and distributors, and
the processes relied heavily upon steam power.
Henry James, a devotee of Dickens since early childhood,
recalled in old age that these great serials had "a command
of the collective sensibility with which nothing since has
begun to deserve comparison... How tremendously it had
been laid upon young persons of our generation to feel

Dickens kept intending, but never managed, to have a few
months' instalments always in hand Normally he wrote in
the first two or three weeks of the month the instahnent
which appeared on its final day. A complex procedure was
30
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Dickens, down to the soles of our shoes, no more modem
instance would give the least measure of.". Serialisation
much helped to account for what Dickens several times
referred to, justly if complacently and immodestly, as ''that
particular relation (personally affectionate and like no
other man's) which subsists between me and the public."

P.A.W. Collins

26 Knighton Drive
Leicester
LE23HB

AN EVENING WITH GALILEO
Peter Joyce
Lecture presented on March 15 th 1999
Sponsored by the British Association for the advancement of Science
Transforming himself into the 161h centw-y scientist Galileo by means of make-up and costume, Peter Joyce became Galileo for
the evening. Speaking in English with a distinctly Italian flavour and with intonation ranging from fortissimo to diminuendo he
gave a theatrical rendition of Galileo's life emphasizing his scientific discoveries and the opposition he met in presenting them
to his peers.

Born in Pisa on February 15th 1564, Galileo Galilei
entered Pisa University as a medical student in 1681 but in
1592 he was appointed Professor of Mathematics in Padua

Copernicus a century before. His book ''Dialogue of Two
Systems of the World" (1632) deeply offended the
church's concept of the Earth at the centre of all things and
he was arrested on the orders of the Pope, but this was
relieved by the intervention of the Duke of Tuscany and he
spent many years wder house arrest in Florence. Galileo
became blind in 1537 and he died five years later on
January 8th 1642.

and stayed there until he retwned to Pisa in 1610. Amongst
his discoveries he worked out the mathematical principles
of the pendulum. and the parabolic paths of projectiles
fired from cannon. He developed a primitive thermometer.
He also demonstrated that bodies feH to earth at the same
speed regardless of their weight or density, thereby
upsetting his seniors who had argued otherwise without
any attempt at experiment or observation. This led to
Galileo being banned from teaching, but he continued his
researches under the patronage of the Duke of Tuscany.
Galileo then improved the recently invented telescope with
better lenses. He turned this instrument to good use in
astronomy, being able to observe the four principal
satellites of Jupiter for the first time. As he saw that they
revolved arotmd their parent planet over a period, he
recognized the general principle of the planets moving in
orbits round the sun which had been put forward by

The Vatican did not form.ally recognize the validity of
Galileo's scientific work until 1993!
Peter Joyce is one of a group of actors who give
performances as notable figures of the past under the aegis
of COPUS (Committee on the Public Understanding of
Science, c/o The Royal Society, 6 Carlton House Terrace,
London SWI Y SAG).
T.D.F.
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THE GEOLOGY OF THE BRAND, CHARNWOOD FOREST, LEICESTERSHIRE.
Helen Boynton and John Moseley
ABSTRACT
Strata exposed in The Brand estate provide a mainly continuous section in Charnwood Forest through the uppermost 179m of
the Precambrian Chamian Supergroup. Within The Brand the Hallgate Member is succeeded upwards by the Hanging Rocks
and Stable Pit Members. Their boundaries are defined respectively as a hiatus and the top of the highest pyroclastic horizon
developed in the Chamian Supergroup. Comparisons are made with the type sections for the Hanging Rocks and Stable Pit
Members established in other parts of Chamwood Forest. The Hallgate Member to the top of the Stable Pit Member sequence
is interpreted as a progressive shallowing from mud turbidites to regressive quartz-rich sands. The occurrence of Teichichnus
in the Swithland Formation suggest that the bulk of the Brand Group is Cambrian since these trace fossils have not as yet been
demonstrated in rocks of proven Precambrian age.
represent a fragment of Late Proterozoic island arc-basin
system (Moseley and Ford 1989), that evolved on oceanic
or highly attenuated continental crust (Pharaoh et al. 1987)
on the margin of the Gondwana supercontinent. Following
cessation of volcanism, the Charnian arc eventually
became juxtaposed with other crustal fragments that now
form much of the Precambrian basement of southern

1. INTRODUCTION
The Brand estate is situated approximately one kilometre
southeast of Woodhouse Eaves church on the eastern
slopes of the Chamian anticline. The house was built in
1875 and designed by the well-known London architect
Alfred Waterhouse for Alfred Ellis of John Ellis and Co.,
coal merchants. It is
made
of Chamian
Epiclastic ( <25% pyroclasts)
stone, from nearby
Rocle
localities, including a
fine Swithland slate
Conglomerate
roof. In 1891 the estate
passed to the Martin
256mm
family and they have
been owners ever since.
Conglomerate
The
Brand
estate
64mm
occupies
3km2,
is
Conglomerate
situated in southeast
Chamwood Forest, and
4mm
includes
scattered
Conglomerate
outcrops
of
the
2mm
Chamian Supergroup.
Very coarse grained arenite/
greywacke
The
Chamian
Imm
Supergroup
in
Coarse grained arenite/
greywacke
Chamwood
Forest
1/:,mm
consists of at least
Medium grained arenite/
greywacke
3500tn
of
¼mm
predominantly
Fine grained arenite/

stratiform

greywacke

Pyroclastic (>75% pyroclasts)
Fragment

Rock

Fragment

Coarse volcanic breccia

Blocks

Coarse agglomerate

Bombs

Fine volcanic breccia

Blocks

Fine agglomerate

Bombs

Lapilli tuff

Lapilli

Boulder

Cobble
Pebble

Granule
Grains

Grains
Grains
Grains

Lithic grains
Coarse grained tuff

Crystals
Shards

Very fine grained arenite/
118mm
volcaniclastic
and
greywacke
Grains
pelitic rocks with dacite
1116mm
Pelite
Dust tuff or fine grained tuft'
Grains
to basaltic andesite
porphyries
and
Rocks composed of 25-75% pyroclasts are described as tuffaceous, e.g. tuflaceous greywacke.
volcanic
breccias.
Identification of Chamian rocks is based on University of Leicester (Geology Depanment) thin sections camlogue numbers
Coarse--grained
75000-75200.
volcanic
rocks
Table 1: The classification of the main types of epiclastic and pyroc/astic rocks (based on
interbedded
with
Pettijohn, Potter and Siever, 1972; Fisher, 1961 and 1966; Le Bas and Sabine, 1980; Fisher
petites and dust tuffs
and Schmi:nke, 1984).
(table 1) within the
Britain (Pharaoh et al. 1987, Le Bas, 1996); it now lies on
Blackbrook. and Maplewell groups suggest a history of
the north-east margin of the Midlands Microcraton
episodic volcanic and seismic activity interspersed with
(Pharaoh and Gibbons 1994). Two g~chemically distinct
longer periods of dormancy.
The Maplewell Group
suites of diorite, referred to as the North Chamwood and
(1760m thick) is succeeded by at least 355m of mostly
South Charnwood Diorites, display mainly faulted contacts
epiclastic sandstones, siltstones and pelites of the Brand
with the Chamian sedimentary rocks. The Charnian
Group (table 2). The Chamian Supergroup is thought to
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The Brand is ctnTently the only part of
Chamwood Forest where a complete
succession, from the top of the
Maplewell Group through the lower
177m of the Brand Group, is almost
continuously exposed (fig. 2, table 3).
Its regional importance is further
emphasised by recent discoveries of the
trace fossil Teichichrrus (Bland and
Goldring 1995) which implies that the
Precambrian - Cambrian boundary
should be placed within this succession
(Mcilroy, Brasier and Moseley 1998).
Exposures in the growids of The Brand
(Figure 2) show the following 179m
sequence of The Brand and Maplewell
groups.
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Figure I: The Precambrian geology of Charnwood ForesL

The stratigraphy of the Chamian
Supergroup has been defined and
described by Watts (1947), Moseley
(1979), Moseley and Ford (1985), Old
and Worssam (1982), Worssam and
Old (1988), Pharaoh and Gibbons
(1994) and Carney (1994). The earlier
divisions and terminology of Watts
(1947) have been revised but table 2
shows that minor discrepancies of
priority and nomenclature
exist
between Moseley and Ford (1985) and
the
British
Geological
Survey
publications of Worssam and Old
(1988), Pharaoh and Gibbons (1994),
and Camey (1994). This article is
mainly concerned with the sequence
from the top of the Hallgate Member
upwards in The Brand and does not

WAnSl!M7

MOIIDD & FollD 1985

WOIISl!IAM& OLD 1988

C-V1994

BRANOSl!R!llS

BRANOORollP

BRAN!> GROUP

BllilNl>OROUP

Swrnu.AND SLATES

SWffllLAND FORMAI!ON

SWITH!..AND O!IEYwACKE

SwtTHU,NO FOIIMATIO'I

FORMATION

BRAND Hn.tB FORMATION

discuss the relative
merits of these very
similar stratigraphic
classifications.

BRAND Hn.Ls FORMATION

Recent detailed field
mapping
confirms
that the Hanging
MAR.EWELL Qaoup
MAPLl!WELL O!tolJp
MAPLl!wEu.SEms
MA!uwm.LOIIWP
Rocks Member is
BlwxlA!E FORMATION
BRAlxlA"IE Ttl:rF FO!IM4.110N
BRAooA1I! FORMATICN
succeeded by the
Woodhouse & Bradgale Beds Hallgate Member
Stable Pit Member
Sliding Sume Slump Brec:,;ia Member
Slate Agglomeiate
Sliding Stone Slump Bmcia Member
with no probable
hiatus
(fig.
2).
Indicators of the
Table 2: Summ"'Y ofthe stratigraphic divisions of the 11pper part of the Charnian S11pergro11p
vertical passage are
the upward decline
sequence has been folded into a south-eastwards plwiging
and disappearance of pyroclastic lithologies, the top of the
anticline (fig. I) and all of the lithologies display a
uppermost pyroclastic bed (fig. 2, loc. A) defining the top
penetrative slaty cleavage.
of the Hanging Rocks Member, and the appearance of
mature, silt-sized epiclastic quartz grains in the basal bed
of the Stable Pit Member (table 3).
Trachose Grit and Quar1zite

Stahle Pit Quartz -arenitc Member

Stable Pit Quartzite Member

Hanging Rocks Conglomerate

Hanging Rocks Conglomerate
Member.

Hanging Rocks Coagl~ Member
Swithbmd Camp ConsJomerate Member
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2.1 Hallgate Member
Only the highest 4.0 m
of laminated dust tuffs
and petites of this
member are exposed.
There is evidence of
scouring and erosion at
the base of the coarsegrained crystal tuffs of
the overlying Hanging
Rocks Member (fig. 2,
loc. B).
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Figure 1: Geological map ofthe Brand Estate
Exposures in the grounds of The Brand (Fig. 2) show the following 179m sequence of the Brand and Maplewell Groups:

Swithland Formation

S1able Pit Member

Hanging Rocks Member

Thin to thickly bedded pelites,
and very fine.. to fine-grained greywackes

c.87m

Massive sandstone beds l-2m thick
separated by pelites up to 2cm thick

43.54m

Pwple pelites

c. 8.56m

Pwple CiyStal tuff

0.20m

Pwplepelites

0.22m

Finely laminated pale grey pelites

c. l.Om

Medimn-grained crystal tuff

0.3~0.65m

Laminated purple-grey pelites

0.15m

Pale dust tuff

0.15-0.28m

Medium/coane-grained crystal tuff

0.16m

Laminated purple pelites

0.24-0.34m

Coarse-grained tuffs, mostly massive,
some thickly laminated

34.83m

- - - - - - - - - - - - - - - - - - - - - · - · · · - · - · Erosional base

Hallgate Member

Finely laminated pelites and dust tuffs

At least 2m visible

Table 3: Succession exposed in the grounds of The Brand
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2.2 Hanging Rocks
Member
The base
of the
Hanging
Rocks
Member is erosional
and incorporates finegrained clasts from the
Wlderlying
Hallgate
Member. The Hanging
Rocks
Member
contains a significant
pyroclastic
fraction,
mainly of crystals,
unlike the Bradgate
Park and Charnwood
Golf
Course
type
sections.
It differs
further in containing
very few granules and
pebbles. The member
fines upwards in The
Brand, the highest
2.42-3.0m
are
composed
of
rhythmically
interbedded
phyllitic
pelites and dust tuffs
(fig. 2, loc. C and D).
The successions seen at
these separate outcrops
of the Hanging Rocks
Member are essentially
contemporaneous
(Moseley
1979,
Moseley and Ford
1985).

2.3 Stable Pit Member
Exposures
of this
member on Cuckoo
Hill (SK 5317 1359)
show 8.56m of purple
pelites at the base (fig.
2, loc. F). They are
succeeded
by
an
estimated 43.5m of
sandstone beds (each 11.5m thick) separated
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by thin (4-lOcm) pelitic layers. The sandstone beds show
concentrations of petitic clasts, derived by erosion of the
petite layers, and thin, discontinuous pebble-rich layers
also occur within some (fig. 2, loc.F). The NNW-SSE
trending ridge of these beds which dominates the scenery
of The Brand consists of massive greywacke W1its I-2m
thick, separated by pelitic layers up to 21cm thick. These
greywackes, which contain 48-60% quartz grains, are
interpreted as the facies equivalents of the quartz-arenites
seen in the type section at Bradgate Park. The Stable Pit
Member may thin and eventually wedge out northwards
from The Brand, since it is not identified beyond here.

Photograph3:Swithland(Slate)
Fonnadon with strong cleavage crossed
by low-angle bedding
Photograph I: Hallgate Member below with coarser
Hanging Rocks Member above. The sloping contact at
the Top of the tape may be the Precambrlan/Cambrlan
boundary

Photograph 4: Teichichnus, a typical Cambrian trace
fossiL A b11"ow seen in section in a Swithland
tombstone in a Ratbv church vard

3. THE SEDIMENTOLOGY OF THE BRAND
SUCCESSION

Photograph 2: Stable Pit Member- sandstone lying
above the Hanging Rock Member

The upper Hallgate Member to Lower Swithland
Formation succession represents an upward shallowing,
turbiditic to shallow marine sequence deposited proximally
to an island arc displaying waning volcanic activity. The
upper Hallgate Member is in part composed of turbidites,
seen as normally graded and commonly well-laminated
pelites and dust tuffs (fig. 2, loc. B). The basal coarsegrained bed of the Hanging Rocks Member in The Brand is
interpreted as an erosive, pyroclast•sand (with a few small
pebbles) debris flow that may have been volcanoseismically generated. The deposition of the Hanging
Rocks Member may thus represent the last phase of
Chamian vulcanicity. Dust tuff layers were deposited

2.4 Swithland Formation
An estimated 87m of pelites and very fine-to-fine-grained
greywackes are exposed mainly in the abandoned, partly
flooded slate workings (fig. 2, loc. G). They represent the
lower beds of the formation, and have yielded the trace
fossil Teichichnus (plate 2, Mcilroy, Brasier and Moseley
1998), and some indication of other bioturbation where the
petites have been homogenised with loss of all sedimentary
fabric.
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episodically alternating with detrital clay mineral layers
(now represented by phyllitic pelites) in a low energy
environment (fig. 2, loc. D).

clay rich rocks have developed fine, closely spaced
cleavage planes as clay minerals crystallized to micas and
more rigid framework grains reorientated wider conditions
of very low grade regional metamorphism. More intense
mica development under higher pressure regimes locally
forms phyllites. These are especially well developed under
Woodhouse Eaves church 0.5 km to the north.

No evidence has been found to show that erosion
accompanied the influx of coarser arenaceous beds at the
base of the Stable Pit Member. Thin, discontinuous shale
clast zones occurring at some horizons within the Stable
Pit Member sandstone beds are probably intra-formational,
the result of erosion of clay layers laid down between the
individual sand beds. The quartz-rich sandstones of the
member in The Brand are interpreted as having
accumulated in a sublittoral marine environment and
probably constitute a regressive association. They are the
facies equivalent to the quartz-arenites exposed in
Bradgate Park (SK 5340 0999 and SK 5376 1052), Lady
Hay Wood (SK 5170 0832) and New Plantation, Groby
Parks (SK 5023 0900) which, by showing a greater
maturity, are interpreted as accumulating in a more
shallow, higher energy marine environment The finergrained and less quartz-rich nature of the Swithland
Formation compared with the beds of the Stable Pit
Member suggests a return to deeper water conditions of
sedimentation.

In the Swithland Formation the slaty cleavage is very well
developed so this stratigraphic unit was worked as a source
of slate since Roman times, and flooded, disused quarries
(fig. 2, loc. G) in The Brand, and Swithland Wood bear
witness to this activity. As well as a roofing material this
slate has been used for headstones, gate posts and
mantelpieces.
Coarser-grained rocks, the Stable Pit
Member sandstones and some Hanging Rocks Member
tu:ffs, display crude, irregular anastomosing cleavage
planes. These rocks split only into thick blocks that are of
use for dry stone walls and local buildings. Cleavage
planes, especially those in the sandstones, are sometimes
partially silicified and hematised.

4.3 The relationship of Brand rocks to a possible
structural axis
Facies variations, especially those within stratigraphic
marker horizons, such as the Hanging Rocks and Stable Pit
Members, and minor folds with east-west axial trends
suggest the possible existence of a currently west-east
trending (Markfield to Newtown) structural axis across
South Chamwood (fig. 3). This syndepositional axis of
uplift is thought to correspond to masses of the South
Cham.wood Diorites rising into high level Crustal rocks
and creating shallowing conditions, especially dtning
Brand Group times. Strata in The Brand now lie north of
this inferred axis, and would have been deposited in deeper
water. Evidence for shallower water south of The Brand is

4. STRUCTURE

4.1 Folding
Rocks of The Brand crop out on the eastern limb of the
Chamian anticline (fig. I) and so display an average
NNW-SSE strike with dips in the range 30° - 60° towards
036° - 090° (fig. 2). Evidence of minor folding is seen in
the Stable Pit Member where slickensides on the underside
and top of some sandstone beds, and post cleavage drag of
interbedded petites suggest that here, as in other parts of
Cham.wood, bedding slip has taken place, that may indicate
an element of flexural slip folding. A minor
asymmetric synclinal fold (fig. 2, Joe. H) ,;;..SO_UTH;.;.;;;;.;..CHARNW.;=..;.;;;...;.;..OO"-=D_ _ _ ___,;THE;.;;;...;.;;;.B;;.;;RAND=-------'CHARNW==---00"--D_O.;...O_L_F..;;.CO_UR_SE_,
plunges gently to the north east, with some
SWITHLAND FORMATION
sandstone beds thinning towards the axial
SPM g
zone with accompanying slickensiding. The
HRMs
intense slaty cleavage is thought to have
slightly reduced and tightened the interlimb
angle.
4.2 Slaty cleavage
All exposures display the penetrative slaty
cleavage which is characteristic of the
Chamian Supergroup but which is later than
the main anticlinal fold. Cleavage planes
are usually vertical, or steeply inclined
southwards striking in the range 106° - lIOO.
The nature of the cleavage is controlled by
the original lithology. Subtle variations in
sorting, grain size, laminations and grading,
especially in the finer-grained rocks, are
reflected within and across beds by
refraction, or slight changes in dip of
individual cleavage planes (fig. 2, loc. C).
This feature has frequently been described
as ripple cleavage (Watts 1947). Originally

Hallgate member

,---------------------,

Matkfield-Newtown Linford axis

0

Km

SPM q STABLE PIT MEMBER
Qwutz-arenite facies
SPM g STABLE PIT MEMBER
Oreywacke facies
HRM c HANGING ROCKS MEMBER Conglomerate facies
HRM p HANGING ROCKS MEMBER Pyroclastic facies
HRM s HANGING ROCKS MEMBER Tuffiiceous sandstone facies
Vertical scale enlmges to emphasise variations in sll'llligrapbic thickness.

Figure 3: Schematic representati.on of the stratigraphical variations in The
Brand Group
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the whole of the Brand Group as Cambrian. Clearly, such
a proposal would invoke very early Cambrian volcanism in
the Charnwood area, given the evidence of pyroclastic
beds in the Hanging Rocks Member. Such early Cambrian
volcanism is not known elsewhere in England and Wales.

the development of the more pebbly facies of the Hanging
Rocks Member in Bradgate Park and the more mature
quartz-arenite facies of the Stable Pit Member exposed in
south Charnwood (see above).
5. DISCUSSION

6. CONCLUSIONS
The scouring and erosion of the uppermost Hallgate
Member pelites below the immature tuffaceous sands of
the Hanging Rocks Member denotes a hiatus that has been
used (Watts 1947, Moseley and Ford 1985, Carney 1994)
to delineate a major stratigraphical boundary between the
Maplewell and Brand Groups. However, the interpretation
of both the upper Hallgate Member pelites and the
Hanging Rocks Member as turbidites or debris flows
suggests that a major environmental contrast is Wllikely to
exist across the Maplewell Group - Brand Group boundary.
Pyroclastic input, taken as representing active volcanicity,
wanes upwards, with the last pyroclastic episode in the
exposed Charnian sequence identified as a 20 cm-thick
layer of purplish crystal tuff at the top of the Hanging
Rocks Member in The Brand (fig. 2, loc. A). Above the
crystal tuff layer, a gradual upward increase in detrital
quartz content is marked by the incoming of sandstone
intercalations up to 1-2 m thick. The Brand sequence thus
confirms that the Stable Pit Member may succeed the
Hanging Rocks Member without any apparent break, with
the top of the crystal tuff layer recommended as the
Hanging Rocks Member - Stable Pit Member boundary.

The writers suggest that sedimentological, palaeontological
and structural evidence for the position of the Precambrian
- Cambrian boundary within the Chamian needs to be
weighed against the significance and magnitude of the
Hallgate Member/Hanging Rocks Member hiatus and
compared with rocks of similar age in Newfoundland, in
order to determine priority for the position of the
Maplewell Group - Brand Group boundary.
Further
research in Charnwood to clarify the position of this
stratigraphic boundary should, by detailed field studies,
concentrate on the nature and magnitude of the Hallgate
Member - Hanging Rocks Member hiatus which is
currently only exposed at The Brand, and palaeontological
investigations should attempt to detennine if there is any
occurrence of an Ediacaran fauna above their present
highest stratigraphic level which is c. 160m below the top
of the Hallgate Member, and of Teichichnus below the
Swithland Formation.
POSTSCRIPT
Granophyric clasts have been identified in Stable Pit
Member sandstones, evidence which may have
implications for the absolute age of this stratigraphic unit.
Diorites from Ntmeaton dated at 603±2 Ma, and
Charnwood diorites display very similar granophyric
textures.
However, more comparative detailed
geochemical analyses of the clasts and diorites are
necessary before the source of the clasts can be confidently
established and appropriate conclusions drawn.

Despite this conformity, support for a significant
stratigraphical junction above the crystal tuff comes :from
sediment provenance studies using the method of
Dickinson and Suczek (1979).
The tuffaceous
conglomerates and greywackes of the Hanging Rocks
Member plot in the dissected magmatic arc field while
siltstones and sandstones of the Stable Pit Member show
cratonic or recycled orogenic signatures.
These
considerations have implications for the placing of the
Precambrian - Cambrian boundary in Charnwood Forest.
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The highest stratigraphical level for the Ediacaran fauna
(which includes Charnia masoni Ford) is indicative of a
latest Precambrian age (Ford 1958; Glaessner 1959; 1966;
1971; and Glaessner and Wade 1966), and occurs in the
Charnian about
160 m
below the
Hallgate
Member/Hanging Rocks Member hiatus.
However,
examples of the trace fossil worm burrow called
Teichichnus have been reported from The Brand (SK 5376
1310), in lower Swithland Formation pelites 23 m above
the top of the Stable Pit Member (Bland and Goldring
1994; Mcilroy, Brasier and Moseley 1998). If indeed
Teichichnus does not range lower than the base of the
Cambrian (BJand and Goldring 1995) then the position of
the Precambrian-Cambrian boundary in Charnwood should
be established either at the Hallgate Member/Hanging
Rocks Member jwtction or within the Hanging Rocks
Member - Stable Pit Member - lower Swithland Formation
sequence.
Bland and Goldring suggest the former
alternative, of a major stratigraphical break at the base of
the Hanging Rocks Member, and they therefore classify
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101 THINGS TO DO WITH A DEAD PLESIOSAUR

Arthur Cruickshank
A talk given to Section C of the Leicester Literary and Philosophical Society on the 18th November
1998.
ABSTRACT
A summary is given of the history of the fossil marine reptile collections in the Geology Collections of the Natural Sciences
Section at New Walle Museum, Leicester. CWTent research on the Museum's collections and collaborative ventures with
overseas and neighbouring institutions are placed in context with the significance of this material.
of the material collected by the Leeds brothers was
dispersed by sale, and can now be seen in the Natural
History Museum (London), the Hunterian Museum
(Glasgow), the National Museum of Wales (Cardiff),
Tiibingen University Geology Museum (Gennany), and
several other institutions.

This is the tale of irreplaceable fossils, a resource that we
will never be able to match again, and for which we, the
Museum Commt.mity, are custodians. Our story starts in
the first half of the 19th century, at a time when there was a
countrywide movement to publicise the new discoveries in
Natural History, Geology, Geography. Perhaps the most
long-lived of that movement is the British Association for
the Advancement of Science, which traces its history to
1832. The Leicester Literary and Philosophical Society
dates from 1835 (Brock 1985) and its Museum came under
the aegis of the City Council in 1849 (Martin 1994), so we
in Leicester have been a player on the scene for over ISO

The majority of John Phillips' collection is held in the
Peterborough City Museum and Art Gallery, with the
exception of a small but significant number of specimens
which were placed on sale in the mid- I950's, and which
were purchased by the Leicester City Museum (LMAG
archives, 0418.1956 refers). Much useful material has
been added to the Peterborough Museum collections over
the last 15 years by Mr Alan Dawn, particularly since the
ending of active clay extraction and the conversion of
many of the brick-pits for waste disposal. These pits have
to be engineered to accommodate drainage schemes, and
this has meant that the very prolific level, Bed 10, has
yielded about one good marine reptile fossil per year over
this period. We in the Leicester Musewn have benefited
because the preparation of several of these discoveries has
been entrusted to us, and are now on show in the
Palaeontology Galleries in Peterborough Museum. In
particular I would like to note the exceptionally-well
preserved skull of the Cryptoclidus specimen, and the
skeleton of the small pliosaur, Pachycostasaurus dawni, a
new genus and species (Brown & Cruickshank 1995:
Cruickshank et al l 996). The latter is particularly
significant because it is the first new vertebrate taxon to be
descn'bed from the brick pits for nearly 100 years.
Currently the pliosauroid material in Leicester and
Peterborough forms part of a revision study of these large,
predaceous reptiles, a PhD project sponsored by the
University of Derby for Leslie Noe, and jointly supervised
by myself and Dr Don Smith ofDerby.

years.
Some of the fossil material in the Earth Science collections
in New Walle Museum dates back to these early days. In
particular we have two ichthyosaurs and a pliosaur (The
Barrow Kipper), as well as an important selection of
marine invertebrates from Barrow on Soar that were
accessioned in 1851, but which are known to have been
bought by the Litenuy and Philosophical Society well
before that date (Taylor and Cruickshank 1989). Much of
the Barrow material (of Early Jurassic age) was
accumulated by a local farmer and lime-burner, a Mr
William Lee (including the three marine reptiles noted
above), and on whose death (in thel860's) the balance of
which collections was dispersed by sale to several
institutions in the United Kingdom, in Ireland and overseas
(Taylor and Cruickshank 1989). However significant
additions from Barrow were also made by the then Curator,
Mr Montague Browne, for the Museum in the later part of
the 19th century. As interest and activity in the Barrow
limestone diggings waned, increased attention was paid to
the brick workings at Peterborough. The London Brick
Company, and their predecessors, opened these in the
Middle Jm-assic Oxford Clay in response to the ever
increasing demand for building material in an expanding
London.

These aspects of our work I would like to categorise as
'Local Ceroperation'. Equally important is the
happen.stance that has permitted me to export the
knowledge I have gained through working on our local
marine reptiles, to countries such as Australia, New
2:ealand and South Africa. This period of travel can be
traced back to 1988, at the conclusion of a contract that I
had to catalogue the Oxford Clay fossil crocodile
collection at New Walle Museum. There was no prospect of
an in depth study of these crocs, as they had formed the

Principal collectors from the Peterborough area brick-pits
were the Leeds brothers (Leeds 1956), but others who
donated material now in the Leicester City Museum were
the Rev'd Pocock, Robert Swales, shopkeeper in
Peterborough (Evans in press) (both in the late 19th and
early 2011a century), and John Phillips (up to his Wltimely
death in 1925). More recently, David Martill has donated
several vertebrate fossils from the brick-pits. The majority
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Muraenosaurus, a 'long-necked' plesiosaurian from the
Oxford Clay, which had been donated to the Museum in
1902. It had clearly suffered from years of being on
display, then being stored for the duration of the Second
World War and never being returned to its original, display
condition. It was in fact about 2600 fragments of bone
looking for an identity! We were able to place it on display
for the 1997 SCITECH week, and Mark has a paper in
press re-describing its skull, based on fragmentary, but
undistorted, remains (Evans in press).

subject of a PhD by Susan Adams-Tresman ( 1988a & b).
However at that time the Assistant Keeper (Palaeontology)
in the Museum was Dr Michael Taylor, who was expert in
the subject of marine tetrapods, and had himself just
completed a doctorate on an Early Jurassic pliosaur,
Rhomaleosaurus zetlandicus, from the Whitby area. As the
Barrow Kipper is a member of the same genus, but slightly
older, and had never been the topic of any serious research,
John Martin, then Keeper Earth Sciences, gave me
permission to dismount the skull from the mounted
skeleton in the gallery, and to work it up for publication
(Cruickshank 1994).

Richard Forrest has an interest in undoing the distorting
effects of preservation, and being at the same time able to
give at least a familial identity to vertebrae of
plesiosaurians (Forrest 1998). Also, while describing the
vertebrae of the 1902 Muraenosaurus, he noted that one
vertebra had been 'grazed over' by an invertebrate
(echinoderm or gastropod) or even perhaps a fish, and also
one of the forelimb bones had been broken off along a line
of tooth impressions. Fmther examination of the collection
showed that about 66% of all plesiosaurian limbs in our
collection had been bitten, some more seriously than
others. This study has been extended into the collections of
other institutions, with their evidence being much the same
as in ours. This shows that many of the plesiosaurian
specimens in fossil collections have had a sticky end,
mostly by members of their own kind. Richard has also
been able to show that crocodiles in the Jurassic adopted
intraspecific combat by locking their jaws, in much the
same way that modern crocs do.

In the meantime, Mike Taylor was preparing his thesis for
publication, and I had arranged a small research grant from
the Open University to cover the incidental expenses
involved in my research. We called our joint activities 'The
Plesiosaur Project'! When I stopped working for the OU,
Mike applied for and was awarded a Leverhulme Research
Fellowship, to employ me to work up several specimens
over the period 1991-1993. I think that between us we
managed up to 14 papers altogether from this period.
In 1993, at the end of the 'Plesiosaur Project' funding, I
spent a holiday in South Africa (where I had worked in the
1970's) and was introduced to the one and only South
African plesiosaur, Leptocleidus capensis. Th.is had been
originally described in 1910, and it clearly required a
revision. especially as the skull had not featured in the
original work. Later that year I arranged a research grant
from the Royal Society of London, and made the revised
description. In 1994 I presented the new description to the
Symposium of Southern African Palaeontology, in
Grahamstown, and it ultimately appeared in the Annals of
the South African Museum (Cruickshank 1997). Although
of Early Cretaceous age, the skull was tm.cannily like that
of Rhomakosaurus.

This account may not have detailed as many as IO1 things
to do with a dead plesiosaur, but I believe that I have been
able to outline some aspects of the significance of our
collections. What in fact we do in this respect is to
undertake one of the activities that all collections should be
subject to - research! However with pressures on updating
the curation and conservation of material, pemaps it is not
too surprising that what may appear to be of lesser
importance tends to be put on the back burner. But
research is essential for a full understanding of the
relationships of our fossils, and their display is incomplete
if they are not placed in true context. Is this the future role
of the (volunteer) Research Associate? And, if so, how can
the work be fimded? My time with the Museum has been
very rewarding and I believe that we have been able to
contribute significantly to furthering our understanding of
extinct marine reptiles. They are a fascinating group to
work with, and have much still to tell us about conditions
in the Jurassic and Cretaceous.

While at the Symposium in South Africa. it emerged from
conversation with Dr John Long of the Western Australian
Musewn, that his collections had recently benefited from
several Early Cretaceous plesiosaurians, and would I like
to arrange a visit and we could describe them as a joint
project? Almost immediately a similar invitation came
from Professor Ewan Fordyce of Otago University (New
Zealand), to help describe a large plesiosaur which had
been in his care for some 10 years. Both invitations were
accepted, and have resulted in several papers in
conjunction with Dr Long and Professor Fordyce.
(Cruickshank & Fordyce 1998; Cruickshank, Fordyce &
Long 1999; Cruickshank & Long 1997; Long and
Cruickshank 1998).
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VOLCANIC ERUPTION AND IGNEOUS INTRUSION : LEICESTERSHIRE'S FIERY PAST
-AND WARWICKSHIRE'S PART IN IT

A Saturday School organised by the Geology Section of the Leicester Literary & Philosophical
Society in conjunction with the Adult Education Department of Leicester University, and held at
Vaughan College, Leicester, on March 6th, 1999
Diana Sutherland
INTRODUCTION
It is now more than 30 years since the publication of The Geology of the East Midlands, edited by P.C. Sylvester-Bradley and
Trevor Ford; it was a landmark at the time, and has remained a constant source of reference. In it, AM. Evans described the
Precambrian rocks ofCharnwood Forest, and J.RL. Allen those of Nuneaton. M.J. Le Bas' chapter brought together the rocks
he recognised as Caledonian: the Motmtsorrel complex., the South Leicestershire diorites, and the unusual composite sills
intruded into the Cambrian sediments of Warwickshire. Since then Mike Le Bas has published many papers on the petrology of
the Caledonian rocks of the Midlands, and has suggested how they could be related to an orogenic belt, now largely buried
beneath Mesozoic sediments, linked to the Ardennes in Belgium. His interests also embraced the older, Precambrian rocks; in
his recent Chairman's address to Section C of this Society {1996), before he retired to Dorset, he compared the extraordinary
volcanic breccias of Bardon Hill with the products of modem volcanoes he had seen in Japan. His name was to crop up again
and again during the day, and it is fitting that this record of the day's proceedings should be dedicated, with our thanks and
good wishes, to Michael Le Bas.
The purpose of the day was to review the "hard
rocks" of Leicestershire and Warwickshire in
the light of new work carried out since the 'East
Midlands' book, much of it by officers of the
British Geological Survey (BGS) who have
produced many papers and reports as well as
the latest memoirs for the areas around
Coalville and Coventry. Speakers included
three experts from BGS who have been closely
involved in geological investigations in the
region.
The first talks described events that forged
some of the oldest rocks in England - their
exact age is critical in relation to the currently
controversial boundary between Precambrian
and Cambrian rocks in Chamwood Forest. The
nature of the Charnian volcanoes and deposition
of their erupted products could be compared to
modern analogues in volcanic arcs at the
margins of the moving crustal plates of the
Pacific Ocean. In Chamwood Forest and at
Nuneaton the volcanic rocks are intruded by the
distinctive
dioritic
rock
kno\ffl
as
'markfieldite'. But the Charnian events were
followed by a later volcanic arc now known to
lie buried tmder Mesozoic sediments in
Leicestershire and eastern England, and the
intrusion of a succession of igneous rocks into
the heart of a rising mountain range some 450
million years ago. Only a few of the intrusions
can be seen as outcrops - such as Momttsorrel
or Croft; quarrying has revealed glimpses of the
rugged landscape that was infilled by red
Triassic mudstones (Fig.2). More occurrences
of concealed igneous rocks have been detected
by geophysical techniques and deep boreholes.
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Figure 1: Map showing inliers ofolder rocks in the Triassic of the
East Midlands, in particular the Precambrian volcanic rocks and
intrusions of Charnwood Forest and Nuneaton, and later Caledonian
igneous rocks ofLeicestershire and Warwickshire. Also shown are
areas of CarbonJferoU& and other Paleoz.oic sediments
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1988 and Bridge et aL~ 1998 with permission.)
42

Transactions of the Leicester Literary & Philosophical Society. Volume 93, J 999

volcanoes look like, how they behave, and what sort of
rocks they produce.
Modem volcanic arcs occur where oceanic crust is sinking
below continental crust as at the Andes, Japan, and New
Zealand, or where oceanic crust is sinking beneath other
oceanic crust, such as at the Aleutian or Marianas islands.
The appearance of most modern volcanic arcs is dominated
by high, steep-sided stratovolcanoes. These volcanoes are
prone to rapid erosion by ice and water, and so do not get
preserved readily in the ancient rock record. However,
another type of volcano common at volcanic arcs forms a
negative topographic feature, called a caldera. Caldera
depressions, such as Lake Taupo in New Zealand and Lake
Taal in the Philippines, may be tens of kilometres across.
They are partly filled with volcanic ash, and most are
flooded. Most of this type of volcano, therefore, is
commonly obscured from view. However, when they
erupt, they are highly explosive, and devastate vast areas.
Because they fonn basins rather than high edifices, they
are more readily preserved in the rock record.

Figure 2: View from the summit of Croft Hill,
Leicestershire (128m), looking eastward, down inlb the
quarry. It shows the eroded mountainous landscape of
diorite (paler rock in the photograph) which was buried
by (here darker) red Triassic mudstones
Contrary to the claims of the quarrymen, these rocks are
not all 'granite'. Many are diorites, and arom1d Nuneaton
are sills with remarkable layered structure, having black
hornblende-rich rocks near the base. Recent work has
included geochemical studies, providing insight into
petrological relationships, and the recognition of the
geochemical 'signature' of crustal subduction. The final
talk went on to consider wider aspects of crustal evolution
in the East Midlands as part of Avalonia.

Magmas vary from basalt, andesite to rhyolite. But much
of the magma doesn't make it up to the surface, and
solidifies Wldergrmmd in the form of intrusions. These are
concealed at modem volcanoes, but at some ancient
volcanoes erosion has removed parts of the volcano,
revealing the intrusions inside, as in Leicestershire. Of the
magma that makes it to the surface, much erupts
explosively as volcanic ash and pumice. The shapes,
vesicularities, sorting character, bed.forms and chemical
composition of the ash and pumice, can provide a wealth
of information. For example, they can indicate the style of
volcanic eruption that occurred, and whether the eruption
produced a high eruption column. or ground-hugging
pyroclastic flows.

A variety of rocks were laid out for study during the day;
but outside in the College precincts the standing Roman
masonry provides an equally varied permanent display of
Leicestershire' s quarried rocks.

Dr Diana Sutherland
Geology Department
University of Leicester
Leicester, LE1 7RH

However, ash and pumice are prone to removal by erosion.
Erosion is particularly rapid in the absence of vegetation,
and there was no life on land when Leicestershire's ancient
volcanoes were active. During and shortly after an
eruption, rivers carry the eroded ash and pumice to the sea,
often in the form of catastrophic floods or 'lahars', which
transform into deltas and/or turbidity currents at the coast.

INTERPRETING ANCIENT VOLCANOES:
LESSONS FROM MODERN VOLCANIC
ARCS

In contrast with the ash and pumice on a volcano, the
preservation potential of subaqueous sediments is good.
Thus, much of the lasting record of arc volcanism is found
in the form of marine sedimentary rocks: they are termed
'volcaniclastic sediments' because they contain many
volcanic clasts. For example, most of the 8-10 km3 pumice
and ash erupted from Mount Pinatubo in 1991 (the largest
explosive eruption this century) will have been removed by
2001, in just 10 years. In the future, therefore, the best
record of the Pinatubo eruption may be folllld under the
sea. It is not surprising, therefore, that ancient volcanic
successions such as those at Chamwood, are dominated by
subaqueous volcaniclastic sedimentary rocks.

Michael Branney
Charnwood rocks tell us that there were once volcanoes in
the Leicester area. But "Mlat sort of volcano, what size,
and what style of volcanic eruptions occurred?
In
attempting to answer these questions, geologists are
hindered by the small amount of information available:
most of the volcanic rocks are buried by younger rocks,
such as 'New Red Sandstone', and the remaining outcrops
(known as 'inliers') are much smaller than the size of an
individual volcano. Moreover, Chamwood represents only
a tiny fragment of what was once probably a line of tens to
hWldreds of volcanoes, called a 'volcanic arc', that
extended for several hundred miles. Before we attempt a
reconstruction, it is worth considering what modem arc

However, as ash and pumice are carried to the sea, action
by CUITents and waves partly obliterates the textural
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evidence that would tell us about the styles and
mechanisms of eruption.
Abrasion, mixing and
segregation of the miriad of volcanic particles occurs,
followed by chemical reaction that further obscures the
evidence about the volcanic eruptions. The best approach
to start interpreting such rocks is by 'facies analysis' a
method of description and interpretation developed by
sedimentologists. At best, this approach gives us an
incomplete picture. One of the main reasons why it is
difficult to interpret ancient submarine volcaniclastic rocks
is that there have been so few studies of underwater
processes around modem active volcanoes: there is still
much to learn.

Whitwick Volcanic Complex and the Bardon Hill Volcanic
Complex. Thick, llllbedded and very coarse andesitic
volcanic breccias (Cademan Volcanic Breccia Member)
are developed in the Charnwood Lodge Volcanic
Formation adjacent to the Whitwick Complex (Carney,
1994 ); they possibly represent pyroclastic block flows
derived from Montserrat-type eruptions featuring the
uprise and subsequent disintegration of extrusive andesitic
domes. Remnants of these domes may be the massive to
autobrecciated 'Grimley Andesite' component of the
Whitwick Complex.

In the Bardon Hill Complex (at Bardon Quarry), andesitic
breccias ('Bardon Breccia') are again developed but these
locally consist of dark-rimmed, angular blocks of
spherulitic andesite. This is highly significant because the
spherulitic texture is produced by devitrification and it
indicates that the blocks are the remnants of andesitic
magmas that had been quickly chilled, to form volcanic
glass. In the same quarry the Peldar Porphyritic Dacite
shows similar features, and is both brecciated and
penetrated by sediment at its margin. The character of
Bardon volcanism is again suggestive of domes, but these
were probably not wholly extrusive; they may instead have
risen into a carapace of unconsolidated Chamian sediments
and then been subjected to quench-induced brecciation
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The Bardon and Whitwick complexes in
north-west Charnwood Forest - a tale of two
Precambrian volcanoes

2km

J.N. Camey
Just over 600 million years ago, in late
Precambrian times, a volcanic arc supplied by
magmas generated above a subduction zone
occupied the East Midlands. The record of this
activity is preserved in the rocks of the Chamian
Supergroup, which are at least 4 kilometres thick.
Although previous workers had realised the
ultimate volcanic provenance of the Charnian
strata, it is a fact that there are no obvious lava
flows and relatively few true pyroclastic rocks to
be seen. Instead, the bulk of the Charnian
sequence shows sedimentary features indicating
its deposition in moderately deep waters. In these
respects, the Chamian Supergroup strongly
resembles volcaniclastic sequences accumulated
in basins flanking the magmatic axis of modern
volcanic arcs, but this begs the question: where
were the Charnian volcanoes?
With such a small outcrop area it would be
surprising if volcanic centres were preserved at
all in Chamwood Forest, but this might just be the
case in the north-west, near Whitwick and aroW1d
Bardon Hill. In those areas the well-layered
structure of the Chamian sequence disappears,
and instead many exposures show andesites and
porphyritic dacites that are typically unbedded, or
only very crudely stratified, having the
appearance of shallow-level intrusions. For
convenience Moseley and Ford (1985) divide the
massive rocks into two associations: the
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whilst remaining largely below the surface. However, it is
possible that some of the volcaniclastic sedimentary rocks
in the south of the quarry represent material contributed
when the dome occasionally broke through its sedimentary
carapace.

indistinguishable from the Ntmeaton granophyric diorite.
The intrusions were emplaced prior to the development of
the Chamian cleavage, and apparently intrude the whole of
the Chamian volcaniclastic sequence, including the strata
bearing the famous Ediacaran fauna] assemblage. Both
suites have a high-K calc-alkaline signature, reflecting later
maturation of the Chamian magmatic arc, but the
granophyric diorites have higher content of Si, K, Rb and
other 'mobile' elements, reflecting a greater am01mt of
crustal contamination of the magma.

The 'Whitwick' style of central volcanic activity had the
potential to contribute large amounts of pyroclastic
material to the surrounding Charnian sedimentary sequence
(Figure I) whereas at Bardon, the magmas may not have
vented to the surface in any appreciable volume.

Recent research has highlighted the importance of the
intrusions as time markers. Mcllroy, Brasier and Moseley
(I 998) have reported the presence of clasts of weathered
granophyric diorite in the Brand Hills Fonnation, which
are petrographically and isotopically comparable to the
South Chamwood Diorites. Conformably overlying
Swithland Formation strata contain the Cambrian trace
fossil Teichichnus, implying a probable Cambrian age for
the Brand Hills Formation too. If the correlation of the
South Chamwood Diorites with the 603 Ma intrusion at
Nuneaton is correct, the Ediacaran assemblage in
Chamwood appears anomalously old.
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PRECAMBRIAN INTRUSIONS IN
LEICESTERSHIRE AND
WARWICKSHIRE

THE SOUTH LEICESTERSHIRE
DIORITES

Tim Pharaoh

Diana Sutherland

Intrusive bodies of diorite in the Chamian Supergroup
form important time and chemical markers in the
Precambrian evolution of the East Midlands, occurring in
both the Chamwood and Nuneaton outcrops. Jn Judkins'
Quarry at Nuneaton, volcaniclastic strata of the Caldecote
Formation are cut by N-trending chilled sheets of
mia-odiorite typically 0.5-5m thick, but locally interlinked
to form a plexus 50m wide. A larger body of coarser
grained granophyric diorite up to 80 m wide, on a NE
trend, postdates the sheets. Both suites exhibit a weathered
and eroded surface underlying the Lower Cambrian
Hartshill Quartzite and are therefore demonstrably of
Precambrian age, an observation which has been confirmed
by radiometric dating. The aystallisation of the
granophyric diorite has been dated at 603 ±2 Ma by the UPb zircon method. Wills and Shotton (1934) were the first
to infer a Precambrian age for petrographically similar
intrusive rocks in Chamwood, a correlation which has
recently been confirmed by geochemical studies. The
Nor1b. Chamwood Diorites (e.g. Longcliffe Quarry) are the
equivalents of the Nuneaton microdiorites, while the South
Chamwood Diorites (e.g. Markfield outcrop) are
granophyric diorites petrographically and geochemically

This cluster of separate igneous outcrops in an area some 4
km wide and 9 km long between Enderby and Sapcote,
south west of Leicester, represents just the summit tips ofa
steeply rugged landscape that is otherwise hidden beneath
a thick cover of Triassic mudstones. The igneous rocks are
medium-grained, evidently intrusive, but their form is
necessarily conjectural. Evidence suggests the intrusions
were emplaced at least partly in Cambrian Stockingford
Shales. Age-determination has been fraught with
inconsistencies, but U-Pb measurement on zircon from
Enderby indicates an Ordovician age for these diorites
(449± 18 Ma, quoted by Bridge et al., 1998).
The igneous outcrops have a long history of quarrying:
these rocks can be seen in the standing Roman masonry in
central Leicester; but many of the quarries were already
landfilled or flooded by the time Le Bas (1968) began his
investigations. Early accounts give some useful field
observations, and existing collections are valuable
material. Eastwood et al. (1923) identified the rocks as
quartz diorites varying in texture and proportion of quartz,
and noted the similarity to rocks near MOIDltsorrel. Le Bas
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in 1968 distinguished three main rock-types: quartz diorite,
hornblende tonalite, and porphyritic microtonalite and
confirmed their geochemical affinity with the calc-alkaline
rocks from Mountsorrel. In 1972 he published new
analyses of the three main rock-types. Having identified
material from the Countesthorpe borehole 630 feet below
Triassic sediments as microtonalite, he depicted a possibly
cylindrical intrusion 10 km diameter, cutting the
hornblende tonalite of Croft and Enderby, which in turn
was emplaced against quartz diorite occurring to the west.
The diorite was extended to include the diorite found in the
Stocks House borehole in the north, and the complex
shown displaced by the post-Carboniferous, pre-Triassic
Thringstone Fault. Faulting could be responsible for the
NNW-SSE alignment of the quartz-diorite outcrops.
Further information about the fonn of the complex came
from a geophysical study by Allsop and Arthur ( 1983),
who identified a probable further diorite ridge under the
Triassic to the west.

Diana Sutherland
Geology Department
University of Leicester
Leicester, LE 1 7RH

IMAGES OF IGNEOUS INTRUSIONS
BENEATH THE EAST MIDLANDS
Peter Maguire
The ability to image subsurface igneous bodies is
dependent on many factors, but fundamentally on the
contrast in physical properties of the body with the host
rock. A brief review is presented of the different physical
properties of the Leicestershire volcanic and plutonic
rocks, followed by discussion of how well these can be
resolved by the geophysical methods used. The region
encompasses the north-eastern margin of the central
England micro-craton and has been subject to both
Precambrian igneous activity, evident in the volcanic rocks
seen in Charnwood Forest; and Caledonian extrusive and
intrusive activity being the result of subduction related
magmatism associated with the closure of the Tornquist
Sea. Identification of these igneous rocks has firstly
resulted from outa-op or borehole analysis. Knowledge of
their subsurface distribution has been substantially
developed from geophysical surveying. Interpretation of
gravity and magnetic data has been used to constrain the
lateral extent of near surface subcrop as well as the depth
extent of intrusive rocks; for example the South
Leicestershire diorites exposed at Croft quarry and the
Caledonian granodiorite sampled by the Kirby Lane
borehole. The interpretations also indicate deeper seated
variations in crustal composition. Seismic data from
temporary arrays passively recording earthquakes and
quarry blasts, as well as both refraction and deep seismic
reflection surveys using controlled explosions have been
used to define the morphology of various intrusions, for
example the Mowitsorrel granodiorite, and in particular to
see through them into the lower crust and mantle. The
objective has been to understand the emplacement
mechanisms of the upper crustal intrusions and so develop
understanding of the tectonic controls that existed during
their formation. In tmn, the model now suggests possible
interpretations of as yet relatively unexplored geophysical
anomalies which warrant further study.

Apart from the limited evidence for their field relations,
another problem encountered in studying these rocks is due
to their widespread alteration. The rocks are variably
affected by "pinking", locally producing deep red rocks.
The least altered dioritic rocks consist of plagioclase
typically zoned from labradorite or andesine to oligoclase,
with yellowish brown hornblende (sometimes surrounding
relic pyroxene), opaque grains and interstitial quartz;
chlorite replaces hornblende and biotite, little of the latter
remaining. Though texture varies from porphyritic to
gradational, the rocks are medium-grained, with
plagioclase rarely more than 2-3 mm down to groundmass
0.2 mm. Tonalites are quartz-rich, with plagioclase rimmed
by albite, and some interstitial orthoclase. The porph)Titic
microtonalite recognised by Le Bas is distinctive, having
small phenocrysts of zoned plagioclase, with some of
quartz, set in a fine-grained groundmass. There are also
examples of coarse-grained more granitic rocks occurring
as pegmatitic pods in the diorites, and cross-cutting veins
of granophyre. At Croft there is unusual mineralization
which includes analcime; could this perhaps relate to the
analcime-bearing Whitwick dolerite, via the Thringstone
Fault?
Le Bas demonstrated that geochemically the rocks varied
from dioritic (55.5 % Si0:2) to tonalitic (67.05% Si0:2).
Though the distribution of rock types may not be as simple
as he depicted the order of intrusion is shown by the
occurrence of dioritic xenoliths in more tonalitic rocks.
Modal analyses for some of the rocks are given (as ranges)
by Worssam and Old (1988). This and more recent work,
including the latest memoir for the adjacent sheet 169
(Bridge et al., 1998) contribute more detailed geochemistry
(see P.J.Henney,).

Dr. Peter Maguire
Geology Deparbnent
University of Leicester
Leicester, LEI 7RH

REFERENCES
Allsop, J.M. & Arthur, M.J., 1983. Rep. Inst. Geol. Sci. No. 83/10, 25-30
Bridge, D.McC., Camey, J,N, Lawley, R.S. & Rushton, AW., 1998.
Mem. British Geol.Surv. (Covenny, Sheet 169)
Eastwood, T., Gibson, W., Cantrill, T.C. & Whitehead, T.H., 1923. Mem.
Geol. Surv. G.B. (Coventry)
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Figure 1: Locadon ofthe Charnwood to Mountsorrel deep seismic reflection profile (CHARM)
with an insert of the final stacked section.

THE DIFFERENTIATED SILLS OF
WARWICKSHIRE: TECTONIC SETTING
AND EVOLUTION OF THE MIDLANDS
MINOR INTRUSIVE SUITE AND
COMPARISON WITH fflE SOUTH
LEICESTERSHIRE DIORITES.

By comparison, the SLD have higher abundances of K, Rb,
Y & Th and significantly lower Sc, Cr, Ni & Ti and it is
thought that some of the differences in high field-strength
element (HFSE) ( e.g. Y, Ti) may reflect differences in the
magma sources.
The relatively high Ti02 content of the MMIS is one of the
most distinctive features and suggests that these magmas
originated from a mantle source contained a within-plate
component as well as a signific.ant arc- or subductionrelated component (present in the SLD). One model is that
the slightly younger MMIS with its pronounced withinplate geochemistry, may represent magmatism generated in
the closing stages of subduction when plate convergence
had almost ceased and an intraplate tectonic regime was
being established.

Paul J Henney
The Midlands Minor Intrusive Suite (MMIS) fonns

numerous broadly concordant intrusive sheets cropping out
in the Nooeaton Inlier or concealed beneath the
Carboniferous of the Warwickshire Coalfield. These do not
occur within Upper Devonian strata and new radiometric
age data suggests that they, like the South Leicestershire
Diorites (SLD), are of late Ordovician age. In the
Nuneaton Inlier the MMIS attains its greatest development
within the Stockingford Shale Group, comprising up to
2?% of the outcrop. There are two main in1rusive types;
either fine-grained sheets or thicker composite sheets of
hornblende diorite with the latter having chilled margins
similar to the former. Many of the sheets form bold
landform features that can be traced for some considerable
distance. The l\1MIS is classed as the spessartite variety of
the calc-alkaline lamprophyres and its ooarse grained
dioritic equivalents.

Dr Paul J Henney
British Geological Survey,
Keyworth.
Nottingham, NG 12 5GG

THE ORDOVICIAN ARC IN EASTERN
ENGLAND:CAUSESAND
CONSEQUENCES
Tim Pharaoh

Normalised multielement plots ("spidergrams") illustrate
the relatively high abtmdances of large-ion lithophile
elements (LILE) (e.g. K, Ba, Sr) and light rare-earth
elements (LREE) ( e.g. Ce) of these rocks. These coupled
with their high compatible element abtmdances (e.g. Cr,
Ni) are features typical of calc-alkaline lam.prophyres.

Subduction-related arc volcanic rocks of late Ordovician
age outcrop in N England (Lake District) and Belgimn
(Brabant Massif). It has recently been proposed that a calcalkaline volcanic arc extends between these areas, passing
through eastern England and the southern North Sea,
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forming part of a concealed NW-SE trending Caledonide
fold/thrust belt. Deep boreholes show that calc-alkaline
plutonic and volcanic rocks comprise an important
component of the Caledonian basement in eastern England
The intennediate (diorite-tonalite) plutonic rocks are
associated with a prominent NW-SE trending belt of
aeromagnetic anomalies (DSIMA) extending from Derby
to St Ives, Hunts. The possibility that at least some of these
borehole provings might be of Ordovician age, comparable
to the exposed South Leicestershire Diorites, was long ago
recognised by Mike Le Bas of Leicester University.

alkaline South Leicestershire Diorites, these new ages
provide reliable isotopic evidence for late Ordovician arc
magmatism in E England.
The NW-SE trending belt of aeromagnetic anomalies is
interpreted to mark the plutonic core of a calc-alkaline
magmatic arc. It is inferred that this arc was generated by
subduction of oceanic lithosphere, from the Iapetus Ocean
and/or Tornquist Sea, in a S or SW direction beneath the
Avalonia Microplate in late Ordovician time. The age and
geochemical composition of concealed Ordovician
volcanic rocks in eastern England, and hypabyssal
intrusions of the Midlands Minor Intrusive Suite in central
England, are companl>le with such a hypothesis.
Biostratigraphic data suggest that the Tornquist Sea had
closed, bringing the Avalonia Microplate into close
proximity with the continent of Baltica by late Ashgill
times. Geophysical evidence from the North Sea is starting
to place some constraints on how this closure was
achieved.

Detailed isotopic studies of the U-Pb (zircon) and Nd
isotope composition of the felsic magmatic rocks sampled
by these boreholes were carried out to confirm their age,
and demonstrate that some are of Precambrian age, while
the remainder are late Ordovician. A concordant zircon UPb age of449±12 Ma (eNd=-4.1 to-4.4) was obtained for
rhyolitic ash-flow tuff from the North Creake borehole in
Norfolk, and a concordant U-Pb age of 457±23 Ma
( e Nd=-1.8) from a sulrvolcanic microgranite (granophyre)
in Lincolnshire. A concordant zircon-badelleyite U-Pb age
of 442±3 Ma was obtained from a microdiorite sill
representative of the Midlands Minor Intrusive Suite near
Nuneaton. Together with published U-Pb data for the calc-

Dr Tim Pharaoh
British Geological Survey,
Keyworth,
Nottingham, NG 12 SGG

48

Transactions of the Leicester Literary & Philosophical Society. Volume 93, 1999

ANNUAL REPORT AND PROGRAMME FOR THE 157m SESSION
1998-1999
PRESIDENT'S REPORT
From Dickens to dinosaurs. from Yeats to Tulips, the 1998-9 session has demonstrated once again that the
founders of this Society had it right: art and science - literature and natural philosophy- in equal measure
provide the best, most balanced kind of "continuing education" imaginable. Our wide- ranging and
challenging lecture programme is undoubtedly the reason for the durable success of the 'Lit & Phil', and
this year we have extended our range even further with an innovative "performance lecture" by the 16th
century Italian experimental philosopher Galileo Galilei (in the person of actor Peter Joyce) There was one
change to the planned programme; Richard Mabey was unable to give his talk and we were treated instead
to an evening on "The Tulip" by garden historian Anna Pavord. I take this opportunity to record my
gratitude to all the speakers for the quality of their presentations.
Another first this year has been the inauguration of an annual series of young people's lectures, made
possible by the generous assistance of the Leicester Mercury. this session's lecture by Sir Harry Kroto
took place in December and was so successful that two sittings were still oversubscribed by schools on the
day. Five other lectures were also sponsored, and it is a pleasure to acknowledge the valuable contribution
that Leicester University Bookshop, De Montfort University, The Royal Society of Chemistry, the British
Association for the Advancement of Science and the Leicester Mercury have made to our successful year.
This chance to say "thank you" to colleagues is especially important to me. Thanks first and foremost and
I am sure, an behalf of all of you - to Hillary and Geoff Lewis for producing another, even better series of
lectures and lecturers, thanks also to the committees of the Society's Sections for adding their joint
meeting talks to the programme, and to all - members and Council - who suggested speakers, provided
hospitality and so on. I know everyone will want to join me in a special thank you for our Honorary
Secretary Joan Staples, who bas, despite a spell of illness, organised me, Council and members with her
usual aplomb and humour. To David Beeson (Honorary Treasurer) and Mrs Silver (Honorary Membership
Secretary), I hope it is enough to say that without their hard, largely behind the scenes work, the Society
would simply cease to function. Joan Beeson, meanwhile, with her t ~ provides the refreshments that I,
as President, merely have to annotmce at the close of the lecture for everything to appear, silently and
miraculously.
Finally, personal thanks to Past Presidents and Members of Council for their counsel and support; and to
the immediate part President (Grant Pitches) and Life Vice-President (Trevor Ford) for stepping in when
work or family commitments took me away on 2 occasions.
During 1998 the Society settled into its renewed relationship with Leicester City Council; its right to meet
at the museum was re-established, so that (at no cost to the Society but thanks to what is effectively
substantial sponsorship by the Museum Service), the Society and the Natural History Section have met
here fortnightly and the Geology Sectio~ although meeting at the University most of the session; has
gathered here twice. The sound system, on the other hand, bas let us down; it continued to behave like an
elderly operatic tenor, sometimes too loud, sometimes inaudible. This problem is now in hand, thanks to
financial and practical assistance, respectively, :from Council collectively and Members individually.
Other tangible improvements have included final completion of John Holloway's improved, enlarged
display of Past Presidents in the Council Room while the Council Room and lobby have been
redecorated, followed most recently by the small exhibition gallery the Society uses for hospitality and
refreshments This means that all the rooms used by the Society at present are :freshly refurbished.
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I conclude by thanking past Presidents, Council and membership for the great honour of selecting me as
the Society's President. That the Presidency should reside again this year with an Officer of the City
Council's Museums Service is, for me, a much-appreciated mark of recognition of the happy coincidence
of restoration of the symbiosis of Society and Museum with the 150th anniversary of the start of that
relationship. This historical conjunction will be marked even more strongly in the 1999-2000 session
when I hand over the presidency to Lord Attenborough; Richard Attenborough is currently patron of the
Museum's 150th anniversary season, has acknowledged his debt to Leicester Museum in inspiring him to
follow his chosen career, and is, of course, son of the previous past President who. by all accounts. more
or less single-handedly guided the Society through the worst years of 1939-45. Next autumn will, I am
sure, be the start of a very special year for the 'Lit & Phil'.
John Martin
Leicester City Museum,
New Walk,
Leicester
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PROGRAMME FOR THE 1998-1999
SEASON

Summer Excursions
May 10th 1998 THE MIDDLE JURASSIC OF HORSEHAY
QUARRY, DUNS TEW, OxoN. Leader: Maurice Rogers.
Joint meeting with Warwickshire Conservation Group.

October 5th 1998 BRINGING DINOSAURS TO LIFE.
Presidential Address by John Martin, B.Sc.
October 19th 1998 EXPLORING THE EARTH James Jackson,
Cambridge University; Joint lecture with the Geology
Section.

May 30th 1998 THE LINCOLNSIIlRE LIMESTONE OF CROSS
LEYS 0UARRY AND THE OXFORD CLAY ATSTARPrr, NEAR
PETERBOROUGH. Leader: Alan Dawn

November 2nd 1998 YEATS AND STEVENS REVISITED
Sir Frank Kermode, Cambridge University.

June 26-28th 1998 WEEKEND ON THE UPPER TRIASSIC AND
LoWER JURASSIC COASTAL SECTION AT WATCHET. Leader
Andrew Swift

November 19th 1998 DECISION MAKING IN THE
MAGISTRATE'S COURT David Meredith, Stipendiary
Magistrate for Leicestershire.

JuJy 19th 1998 THE PETE BLAKE FOSSIL COLLECTION AND
PREPARATION LABORATORY AT RUGBY.

December 7th 1998 THE MAKING OF AN ANTHOLOGY:
FORGOTTEN 19™CENTURY WOMEN POETS. Professor
Isobel Armstrong, Birkbeck College, London.

August 9th 1998 CARBONIFEROUS OF TICKNALL AND
DIMMlNSDALE. Leaders: Paul Monk and Andrew Swift.

December 10th 1998 THE BUCKYBALL. Schools lecture by
Professor Sir Harold Kroto, F.RS.

September 6th 1998 LIAS OF BLOCKLEY QUARRY,
OXFORDSHIRE. Leader: Pete Blake

January l 8th 1999 UNRAYELLING LEICESTER'S HERITAGE:
KNITTING, CLOTHES AND SHOES. Sarah Levitt, Director,
Leicester Museums Service

September 26th 1998 OXFORD UNIVERSITY MUSEUM AND
Host Derek Siveter.

ITS FOSSILS.

WINTER PROGRAMME

February 1st 1999 CHEMICAL SENSORS IN THE
ENvlR.ONMENT Dr T.E. Edmonds, Loughborough
University of Technology.

October 7th 1998 FOLKLORE AND FOSSILS Chris Duffin
October 19th 1998 EXPLORING THE EARTH James Jackson
Goint lecture with Parent Society)

February 15th 1999 0uR FREEDOM IS YOUR FREEDOM

Bob Satchwell.

March 15th 1999 AN EVENING WITH GALILEO Peter Joyce.

October 22st 1998 LATE PROTEROZOIC ExrENSIONAL
TECTONICS AND SEDIMENTATION IN THE ScornsH
PORTION OF LAURENTIA Steve Temperley, University of
Leicester.

March 2~ 1999 How DICKENS WROTE HIS NOVELS.
Professor Philip Collins, University of Leicester.

November4th 1998 Snt.ATIGRAPHY ANDTHEMEsOZOIC
EARTH Dr Steve Hesselbo, Oxford University.

March 5th 1999 TuuroMANIA Anna Pavord.

April 26th 1999 ANNuAL GENERAL MEETING followed by
a recital by Juliet Edwards (piano) and Emma Bell
(soprano).

November 18th 1998101 WAYSWITHADEADPLESIOSAUR
- BEHIND THE SCENES AT NEW WALK MUSEUM Arthur

Cruickshank

ANNUAL REPORT OF THE GEOLOGY SECTION
1998-1999
Life President:
Chairman:
Secretary:
Treasurer:
Field Secretary:
Chamia Editor:

DrRJ.King
Andrew Swift
Mike Howe
D.Lazenbury
Denis Gamble
Graham Stacks

Committee:
John Martin
Dr Trevor D. Ford

Dr Ray Clements
Mick Steele

December 3rd 1998 THE MORPHOLOGY, PALAEOBIOLOGY
AND EVOLUTION OF TRILOBITES. Dr Derek Siveter,
University Museum, Oxford.
December 16th 1998 Clirisbnas gathering.
January 13th 1999 U-PB GEOCHRONOLOGY IN THE
HIMALAYAS AND ATRIP UP THE .KARAKORUM HIGHWAY,
PAKISTAN. Dr Steve Noble, NIGL, British Geological
Survey.
January 27th 1999 THE END-CRETACEOUS CATASTROPHE
Prof~ John Hudson, University of Leicester.
February 10th 1999 Members' Evening.
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suggestions and debate about the forthcoming
programmes, there was some discussion about the decline
in recruibnent of new members. This needs further thought
and action by the whole Section.

February 24th 1999 THE EVOLlITION OF HUMANS. Dr
Robert Foley, Cambridge University.
March 6th 1999 VOLCANIC ERUPTION AND IGNEOUS
INTRUSION - LEICESTER'S FIERY p AST. Saturday School at
Vaughan College, organized by Diana Sutherland.

We wish to thank all those who have worked unstintingly
for the Seeton during the year, particularly Jan Dawson and
Doreen Thompson.

March 10th 1999 TOOTHLESS HAGS AND CHINLESS
WONDERS: FOSSIL FISH AND THE EARLY EVOLUTION OF
THE VERTEBRATES Dr Mark Purnell, University of
Leicester.

Winter meetings were held at fortnightly intervals and the
average attendance from January to April was 43 to hear
the following speakers:

March 24th 1999 AGM AND CHAIRMAN'S ADDRESS PROBLEMS OF THE PENARTH GROUP (RHAETIC) Andrew
Swift, University of Leicester.

January 7tb "BRITAIN'S FLORA-KNOWING WHAT WE'VE
GOT" Prof Clive Stace, Biology Dept., Leicester
University.

ANNUAL REPORT OF THE NATURAL IDSTORY
SECTION 1998

January 12th Joint Meeting with the Parent Body.
"ANSWERING TiiE CALLS OF NATURE" AN
ORNITHOLOGICAL FROLIC WITH SCIENTIFIC AND CULTURAL
UNDERTONES Jeffery Boswall, lectw'er and broadcaster.

OFFICIERS AND COMMITTEE
President
Miss J.E. Dawson
Chainnan
Mr S.F. Woodward
Vice Chairman
Mrs Costa
Hon. Treasurer
Miss RM. Ewen
Hon. Secretary
Mrs G.M. Ball
Hon.Editor
Mrs D. Thompson
Hon. Programme Sec.
Miss J.E. Dawson
Hon. Minutes Sec.
Mrs D. Thompson
Committee

January 21 st ''BRINGING DINOSAURS TO LIFE" John Martin
Curator, New Walk Museum
February 4th ''LEICESTERSHIRE'S BIODIVERSITY ACTION
PLAN" Dereck Lott, Keeper of Natural Life, Leicester
Museums Service
February 18th "THE LEICESTERSHIRE GARDEN BIRD
SURVEY" Ken Goodrich, Metnbership Secretary, L.RO.S.

Mr J.D. Cooper
Mrs M Frankum

March 4th "40 IN AFORTNIGHT" Joe and Alyson Kirkwood
with Bas Forgham, L.R W. T.

Miss S. Gee
Mrs A Gregory
Mrs P. Heighway
MrP. Lucas
Mr I.G. Pedley
Mr P. Tyler

March 18th "PARTRIDGES - BACK FROM THE BRINK"
Malcolm Brockless, Gamekeeper, Allerton Trust
April 1st AG.M. Quiz and Social Evening

During this year, we have been fortunate to enjoy the
expertise of many of our own members, Ian Evans, as
always, gave an enthusiastic talk. Steve Woodward, not
only gave the twenty sixth Sowter Lecture entitled
"Cham.wood Forest and its Woodlands", but also led a
Grasses Identification workshop, in the field and in the
Museum. Phil Lucas organised another successful weekend in Snowdonia Maggie Frankum shared her knowledge
of galls in The Outwoods. Edith Hesselgreaves led an
outing at Thornton Reservoir.

The summer programme of outdoor meetings was as
follows:

April 26dt FuLL DAY EXCURSION TO BRADFIELD WOODS
AND Fox F'RmLLARY MEAoow Leaders: Peter Fordham
and Chris Bacon, Suffolk Wildlife Trust.
May 16th LAUNDE BIG WOOD Leader: Michael Jeeves,
Conservation Officier, L.R W.T.
May 23rd CRma's MEA.oow Leader: Stuart Jackson,
convenor, L.R W.T.

An unusual talk was given by Jeffery Boswall at the joint
meeting with the Parent Body. The summer and winter
programmes were varied. We are indebted to Jan Dawson
for her expertise and hard work.

June l 0th A BAT'S-EYE VIEW OF CHARNWOOD LODGE
NATURE RESERVE Leader: Jenny Harris, co-ordinator,
Leicester Bat Group

Two interesting editions of the Newsletter came out during
the year. These are the result of persuasion, slight bullying
and a great deal of hard work by Doreen Thompson for
which we thank her.

June 131h HOLWELL RESERVES Leader: Ralph Jackson,
convenor L.RW.T.
June 20th MOUNTSORREL CoMMON Leader: Peter Gamble,
Loughborough Naturalists' Club

The committee has met twice during the year. Apart from
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July 3rd-5 th LONG WEEKEND TO SNOWDONlA AND
ANGLESEY Organiser: Phil Lucas
July 19th GRASSES IDENTIFICATION WORKSHOP Leaders:
Steve Woodward and Andy Brooks
July 26th NATIONAL DRAGONL Y SANCTURARY AND
MUSEUM, ASHTON Leader: Rory Mackenzie-Dodd, curator
August 8th COOMBS FIELDS, STATHERN Leader: George
Dodds, Farming and Wildlife Advisory Group.
August 2200 THORNTON REsERVOIR Leader: Edith
Hesselgreaves
September 2nd THE OUTWOODS- GALL MEETING Leader:
Maggie Frankum
September 121h NATIONAL SEAUFE CENTRE, BIRMINGHAM
September 26th MEAoWELL AND CLIPSHAM QuARRIESGE0LOGICAL MEETING Leader: Dr Roy Clements, Geology
Dept., Leicester University.
October 4111 BEACON HILL- FUNGUS FORAy Leader:
Richard Iliffe, Leics. Fungi Study Group
Winter meetings

October 14th Members' Slide and Exhibition Evening
October 28 th "THE EMP1Y QuARTER: RECORDING OF
HIGHLAND WILDLIFE" Ian Evans, Highland Biological
Recording Group
November l 1th "PREDATION IN FARMLAND BIRDS" Chris
Stoate, Game Conservancy Trust

November 25th THE 26TH SoWTER MEMORIAL LECTURE
"CHARNWOOD FOREST AND ITS WOODLANDS" Steve
Woodward
December 9lh "THE FENS, PAST, PRESENT AND FUTl.lRE" Dr
Brian Eversham, Beds., Cambs., & Northants. Trust
The average attendance at these meetings was 45.
The Section would like to thank the Museum for the
facilities provided for all indoor meetings.
Mrs G. Ball, Secretary
Mrs D. Thompson, Minutes Secretary
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Membership List - May 1999
1998 Prof. R. Aldridge, 28 Risegate, Cotgrave, Notts, NGI2 3JF
1969 Mrs L.A.M. Alexander, MA., 22 Ratcliffe Road, Leicester, LE2
3TB
1996 Mrs B. Allan, BSc., 2 Burlington Road, Leicester, LE2 3OD
1984 Mrs AJ. Ambler, Dip. Ed. 6 Cottesmore Avenue, Oadby, Leicester,
LE2 4SX
1988 Dr W.S. Anthony, 14 Knighton Drive, Leicester, LE2 3HB
1998 Mr P. Appleton, 18 James Way, Markfield, Leicester, LE67 9SW
1994 Mr M.S. Archer, MBA. ACIB. MIBM., I Bufton Lodge, Botcheston
Road, Newton Unthank, LE9 9FB
1982 Mrs. R. Armitage, 3 Wilmington Court, Glebe Road, Leicester, LE2
2LD
1989 Mr S.A. Ashraf, MA, 59 Greenhill Road, Leicester, LE2 3DN
1990 MrC.EJ. Ashton, BSc. (Hons), Ctext. ATI., One B Caimsford Road
Leicester, LE2 6GG
1998 Mrs J. Atkins, 20 Stonywell Road Ansty Heights, Leicester, LE4

1989 Prof. I.M.T. Davidson, DSc. PhD. CChem. FRSC. FRSA, 80
Stoughton Road, Oadby, Leicester, LE2 4FN
1958 Miss M.J. Davis, 25 Kingsway Road, LES 5TL
1994 Mrs A Dean, JP. BA. (Hons) 36 Manor Road Extension, Oadby,
Leicester, LE2 4FF
1998 Mr J. Dickinson, BSc. CEng. FIMinE. FGS. FCollP., 118 Meadow
Lane, Coalville, Leicester, LE6 3DP
I %3 Mr R. W. Dixey, FFB. FIBE., 3 Gwendoline Drive, Countesthorpe,
Leicester, LE8 SSH
1995 Mr& Mrs G. Dixon, 14 Angus Close, Thurby, Leicester, LE7 9QC
1989 Mrs F.M. Drage, 25 Kilby Drive, Wigston, Leicester, LES ISR
1988 Dr K.J.R. Edwards, BSc. PhD. FGS. Knighton Hall, Leicester, LE2
3WF
1978 MrsJ.N. Edmirds, 19 Rosemead Drive Oadby, Leicester, LE2 5SB
1959 Mr I.M. Evans, Calltuinn, Nedd Drumbeg, by lairg, Sunderland,
IV274NW
1995 Mrs P.B. Evans, Flat 8, 36 Victoria Park Road, Leicester, LE2 IXB
1992 Mr W .H. Evens, BA. 12 Park Crescent Oadby, Leicester, LE2 5YH
1979 Miss R.M. Ewen, 9 Midway Road, Leicester, LES STP
1994 Mrs M. Fanner, 4 Desford Grange, Grange Court, Desford,
Leicester, LE I 7 5JJ
1998 Mr D.L. Fieldman, 10 Oxford Avenue, Leicester, LE2 IHP
1996 Mrs M.J. Finch, BA. LRAM., 88 Howard Road, Leicester, LE2

IAS
1969 Mr M.H. Bailey, MA., I Beresfurd Drive Leicester, LE2 3LB
1969 Mrs D.M. Bailey, J.P., BSc., I Beresford Drive Leicester, LE2 3LB
1996 Mrs S.K. Bailey, BSc. (Hons), 18 Westfield Avenue Wigston,
Leicester, LEIS !HY
1998 Mrs M. Bailey, 36 Stratford Road Leicester, LE3 2SU
1954 Miss M.M. Barker, MA., Flat 6 Stoneycroft, 32 Stoneygate Road,
Leicester, LE2 2AD
1995 Mr& MrsD.T. Barker, 9 Spinney View Great Glen, Leicester, LES
9EP
1993 Prof. K. Barker, MA FRSA. CBIM., De Montfort University The
Gateway, Leicester, LEI 9BH
1986 MrB.D. Beeson, The Hollies Frolesworth, Lutterworth, Leicester,
LE17 5EG
1986 Mrs J. Beeson, BSc. Dip.Ed., The Hollies Frolesworth, Lutterworth,
Leicester, LE17 SEG
1995 Mr J.A. Bell, 19 Hall Close Kibworth Haroourt,Leicester, LE& OND
1978 Mrs M. Bentley, BSc~27 Brocks Hill DriveOadby, Leicester, LE2

IXH
1963 Miss E.R. Findley, 13 Bankart Avenue, Leicester, LE2 2DD
1966 Dr BA Fisher, 19144 Shlomo Hamelech, Netanya, 42267, Israel
1994 Mrs AD. Fitton-Brown, 2 Sackville Gardens, Leicester, LE2 3TH
1986 Mrs BD. Flinders, 63 Overdale Road, Leicester, LE2 3YT
1981 MrR.H. Float, 31 Half Moon Cresent, Oadby, Leicester, LE2 4HD
1985 Dr J.A. Florence, BA PhD., 98 Rothley Road, Mountsorrel,
Leicester, LEl2 7JX
1963 Dr T.D. Ford, OBE. BSc. PhD. FGS., 21 Elizabeth Drive, Oadby,
Leicester, LE2 4RD
1995 Mr J.C. Foster, Lambcroft, 117 Coates Road, Barrow-upon-Soar,
Leicester, LE12 8JB
1995 Mrs S.M. Foster, 2 Desford Road, Narborough, Leicester, LEl2 8JB
1998 Ms J. Foulds, Wisley End, 2 Desford Road, Narborough, Leicester,
LE95EL
1994 Mrs E. Fraser, MA., 19 Guilford Road, Leicester, LE2 2PH
I 995 Mrs I. Freer, MA., 9 Cork Lane, Glen Parva, Leicester, LE2 9JR
1998 Mr & Mrs P. Fuchs, The Elwells, Bennetts Hill, Dunton Bassett,
Leicester, LEI 7 5JJ
1996 Mr D. Gamble, 13 St Helen's Close, Leicester, LE4 OGR
I 994 Mr J .H. Gibson, Quom Court, Quom, Leicester, LE 12 8DT
1990 Mrs S. Gibson, 21 South Kingsmead Road, Leicester, LE2 3YN
1997 MrN.W. Gill, Park House, 155 Upper New Walk, Leicester, LEI
7QJ
1995 Mrs M.W. Glen, 2 Woodfield Road, Oadby, Leicester, LE2 4HP
1995 Mr& MrsP. Godfrey, 110 Lubbersthorpe Road, Leicester, LE3
2XE
l996DrMJ. &. MrsGoldberg,MB. BSc. FRCP.,4 St. David'sCresent,
Oadby, Leicester, LE2 2RL
1958 Mr P.R. Goodwin, 18 Kingsmead Close, Leicester, LE2 3YR
1996 Mr J. Gore-Brown, Vane House, Main Street, Tugby, LE7 9WD
1997 Mr K.H. Govier, 2 Hollybank Court, 193 London Road, Leicester,
LE2 ISF
1990 Mr B. Greaves, BA. Dip.Arch. (Cantab.), 25 Wahon Street,
Leicester, LE3 ODX
1993 Mr & Mrs A.M. Greenwood, 17 Bamstable Close, Wigston,
Leicester, LEIS 2QX
1995 Mrs Lesley Hammond, 80 South Avenue, Ullesthorpe, Leicester,
1997 Mr& MrsG.C. Hancock, BSc., The Grange, NonhKilworth,
Lutterworth, Leicester, LE 17 6NE
1997 Karen Harries, BSc. (Hons), 4 Bretton Close, Abbey Rise, Leicester,
LE42FW
1967 Mr P.F J. Hickinbotham, ChM. FRCS., 69 Mian Street, Bushby,
Leicester, LE7 9PL
1987 Mr J.E. Higginbotham, MA, 16 Holmfield Avenue, Leicester, LE2
2BP
1990MrsJ. Hill,42 Barons Way, Mountso!Tel, Leicester, LE12 7EA
1996 DrT. Hobbs, I Eynsford Close, Oadby, Leicester, LE2 2LN
1995 MrT.D. Hogarth-Jones, 5 St. John's Road, Leicester,
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