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LEARNING THROUGH NATURE
THE PRESIDENTIAL ADDRESS DELIVERED TO THE SOCIETY ON 27 JANUARY 1988

T. B Terry
lla Newfound Drive, Cringleford, Norwich.

Ladies and Gentlemen-
When you did me the honour of inviting me to become your President, I thought
that you would wish me to address you on a topic related to my involvement in

Norfolk education, both as a Biology teacher at Wymondham College, and subse-

quently as the Education Committee’s Schools Science Adviser. Taken together,

these appointments spanned some twenty-seven years, and it is about some of the

experiences, and the perceptions developed from them while working with Norfolk
children and teachers in the field of Environmental Education, that I wish to speak
to you this evening.

I feel sure that if I were addressing you as a retired teacher, whose whole pro-

fessional life had been devoted to the classroom, rather than as a retired Local Educa-
tion Authority Adviser, I would tell you about somewhat different, but not necessarily

unrelated things. Certainly, what you can achieve as a teacher is fairly obvious to

yourself and to others. To a degree, it is measurable. As an Adviser, you must touch
the minds and lives of children through help and guidance to their teachers. This
process demands a fair measure of tact and patience, and it lacks much of the reward
which attends day to day contact with children, whatever their age. On the other

hand, it gives you the privilege of serving large numbers of children and teachers,

and by seeing them at work in a variety of schools, gives perspective to your judge-

ment. You come to see more clearly those things which can be achieved, how they

can be achieved, and when is the right time to achieve them.

For teachers who are able to excite their pupils’ interest in the natural world,

and go on to consolidate it into lasting knowledge, I have the utmost admiration.

It is a humbling experience to share a lesson with a gifted teacher, knowing that

you would be hard pressed indeed to match the performance. On the other hand,

it is through such experiences that you perceive the possible, and are able to think

of ways of helping others.

If we accept that, for their educational and personal development, it is right

for children to study living things from the time they enter school until the time

they leave, then which qualities do their teachers need? Answers, of course, may
vary according to the age and aptitude of the children taught, but there is enough

common ground for a few generalisations.

Basically, teachers need to have an awareness of, and a natural affinity with,

the plants and animals around them, and a concern for their well being. Ideally,

their knowledge of them should be at least adequate, and there should be a will-

ingness to augment it as opportunity and time permit. These teachers should be

good managers, with clear aims for what they are teaching, and well defined objec-

tives for their students’ learning. At the same time, they need to be sufficiently flex-

ible in outlook, so that advantage can be taken of the many unplanned events which

characterise any study of the living world.

Having thus generalised, it is perhaps salutary to look at the situation which

exists in Infant and Junior classes. Teachers here are expected to teach most sub-

jects, and relatively few will have had specialist training in Natural Science, and

in that I would include Nature Study. It is therefore not altogether surprising that
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many classrooms reflect this state of affairs, and where a teacher makes a special

contribution to the study of plants and animals, it stands out.

Training apart, another factor which has to be taken into account is a lack of

enthusiasm on the part of some teachers, for natural history. This is perfectly

understandable, but taken together with lack of training, it does mean that many
children are denied the joys and stimulation which come from first-hand experience

of studying living things. It can be said, of course, that as long as there are one

or two teachers in a school who are enthusiasts, then most children will pass through

their classes at some stage or other. Thankfully, they probably would do so, but

it has to be remembered that concepts are developed slowly, and children need to

have experience throughout each stage of development.
It is not my wish to over-emphasise the difficulties which beset the teaching

of Natural Science, but rather to point out that they exist, and that they present

special problems to both teachers and advisers. In my own case, with Environmen-
tal Education being but a part of my overall job description, and with over five

hundred schools to visit, it took much time and patience to effect any significant

change. Things did improve later on, when I was joined by a colleague about whom
it is difficult to speak too highly. Alan Sandford, who sadly died in 1986, will be

remembered for his tireless efforts to improve the quality of Science Education,

and for planning many of the changes inherent in schools going Comprehensive.
His help made it possible for me to undertake a number of developments in the

Primary phase which otherwise would not have occurred.

Certainly, outside agencies were always willing to help with in-service training,

and over the years valuable assistance was given by the Staff of Keswick College

of Education, now the School of Education at the University of East Anglia. Their

contributions were always practical and down to earth, and a number of Norfolk

teachers will always be grateful to them. But there again, in terms of the total need,

the overall impact was necessarily limited.

During the 1960’s and 1970’s there were several National initiatives, the aims
of which were to help teachers develop work in Natural Science. Chief amongst
these were the Nuffield Junior Science Project and the Schools Council 5/13 Science

Project, the latter being rather more structured in its approach. Both Projects pro-

duced much material, offering new ideas, ways of implementing them in the

classroom, and suggestions for appropriate resources. All this was badly needed,

and it gave Advisers a firm foundation on which in-service training could be based.

The Local Authority was particularly generous in funding resources, and the

resulting programme of in-service training was considerable. However, in the main,

classroom results did not live up to initial expectations, and the reasons for this

were fairly clear. Hardworking non-specialsts, already teaching across the curriculum,

found the breadth of subject matter difficult to put into practice.

With this experience in mind, it was decided to investigate more fully the cir-

cumstances prevailing in our own classrooms, and to see what could be achieved

at a more limited level. The specialist Adviser for First and Primary Schools,

Margaret Linton, expressed her willingness to help, and it seemed reasonable to

start at the beginning—in other words, with teachers of 5-7 year olds.

As it happened, the re-organisation of local government had recently taken place,

and the former Great Yarmouth County Borough Education Department was now
a part of the administrative county of Norfolk. This seemed a good place to start,

as it would give us opportunities to meet and get to know new colleagues. As time
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permitted over a period of several months, we visited the classroom of every Infant
and First School teacher in Great Yarmouth, Gorleston, and the nearby villages,

assessing the kinds of activities which were taking place which could be related to

Natural Science. This included the use of appropriate B.B.C. and I.T.V. television

programmes.
It became clear that there was one thing, and one thing only, which was com-

mon to most classrooms, and that was a display of natural objects which some teachers

still chose to call the Nature Table. It must be said, however, that many displays

were very limited, both in their content and use. But it was at least a start and we
felt that with some research on our part, we could find ways to use classroom col-

lections more profitably. Ideas fed into the schools during short courses and our

visits, were subsequently tested by individual teachers and then, by further courses

and visits, disseminated to the remainder. As the project grew, so did the confidence

of the teachers, and we reached a stage where we could claim that there was a viable

and often stimulating Nature Table in every classroom. That was the beginning.

As the work progressed, it was realised that the study of living things could

be greatly helped if it was linked to language development, an aspect of learning

to which, like Mathematics, all teachers are committed. The implementation of this

policy increased the confidence of the teachers, as they could see that the study

of nature was, at one and the same time, advancing the language skills of their

children.

For your own understanding of the situation, the following scenario might be

helpful.
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Imagine a class of six year olds, grouped around a Nature Table, with their

teacher sitting at one end of it. On the table are numerous specimens, and along

the front is a double row of hessian pockets, each pocket marked with a letter of

the alphabet and containing a variety of one-word labels. The words—nouns and
adjectives—relate to the specimens which are, or have been, on the Nature Table.

Thus pocket ‘S’ for example, might contain cards with words like ‘shells’, ‘sharp’,

‘smooth’, ‘soil’, ‘snail’, ‘seeds’, ‘stem’, ‘snowdrops’ etc. The cards themselves are

large, so that the printed word can be seen from a distance.

The following are just a few examples of the activities which the children might

undertake:

1 . Appropriate labels are found and placed against each specimen. In the case of

adjectives, considerable discussion and observation can take place before the

most suitable word is selected. Sometimes the teacher may need to introduce

a new word, and another label is made.
2 . A duplicate set of labels is used for word to word matching. The labels are

removed from the table and a child is challenged to see if he/she can replace

them correctly. The labels are ‘posted’ back into the correct pockets.

3 . Teacher and children look through all the words in the pockets. The children

are asked to select words which could relate to a given topic—e.g. trees. Reasons

must be given for their choice. They are then asked to decide ifany ofthe selected

words could be placed on that particular Nature Table. Again, reasons must
be given.

For young children these are stimulating and exacting tasks, and the teacher

needs to grade their difficulty in line with the conceptual and language develop-

ment of each child. Through such activities, children’s mastery of vocabulary im-

proves as their power of observation develops, and slowly but surely their acquain-

tance with the variety of things in the world around them increases. They are in-

deed learning through nature!

As we observed children acquiring and using new words, our thoughts natural-

ly turned to reading materials, and we soon realised that there were very few books,

at the right reading level, which could be used in connection with the unfolding

Nature Table work. We carried out a survey of 112 Infant reference/information

books which were available at that time, with the following results:

Reading age: Number of books:

5-

51/2 0
51/2-6 0

6

-

61/2 21
6 1/2-7 22

7-71/2 32
71/2-8 37

These confirmed our classroom observations, and particularly emphasised the

need for more books for beginners— i.e. children with reading ages between 5 and
6 -t- . We knew what was needed—books with clear print, simple descriptive language,

and large bold illustrations which would in themselves give clues to the text. We
envisaged the illustrations as portraying specimens commonly found on Nature
Tables at different times of the year.

Knowing the kind of books which were needed, we produced a prototype ver-

sion, had it tested in the classroom, and sought a publisher. In due course, twelve

titles were published, together with a teachers’ guide, under the overall title of the
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Nature Table Series. Teachers now had an additional resource, and reading became
another facet of learning through Nature.

In our work with these young children, it was always fascinating to note the
interaction between observation and language. This is interesting at any level, and
for much older students the following is a worthwhile and entertaining exercise—
and one which you, yourselves, could do.

Working in pairs, six different flowering grasses are picked, and without recourse
to botanical terms—other than those in everyday use such as ‘stem’, ‘leaf etc.—
each grass is described in writing, on separate pieces of paper numbered one to six.

The descriptions should be couched in the simplest possible language, and arrived

at by joint observation and discussion. The six descriptions, together with the

specimens, are then given to another couple, who through their own discussion and
observation, will try to identify each grass from what has been written. Needless
to say, the interest comes mainly from the interaction between observation and
language. One thing is certain—never before will those people have looked so close-

ly at a grass as when they were searching for the best words to describe it: unless,

of course, one of them happened to be a botanical artist!

An activity such as this should certainly commend itself to teachers, since the

necessary resources are free and easily available. ‘Resource’ is a word much in vogue
nowadays. When it is mentioned in the context of education, the mind seems
automatically to turn to the absence or shortage of things, rather than their provi-

sion. So far, the things I have referred to have involved little expense. On the other

hand, cost effectiveness would seem to have been considerable. Perhaps we should

think more about how to use what we already have, especially the things which
are freely available. Of course, conservation must always be uppermost in the mind.

On occasion, however, it is necessary to convince the ‘providers’, when you know
in your heart that certain resources are essential!

My six years at Wymondham College taught me a great deal. I arrived there

from teaching in a Technical College where resources were plentiful, to find two
microscopes, a small box of prepared slides, and a few bits and pieces of equip-

ment. The College had just reached the 6th Form stage, and I was told to get the

teaching of Biology off the ground, and not to expect much help for the next two
years!

On the positive side, there were resources of another kind which I was soon

to appreciate, and which in later years I was to realise many teachers lacked, name-

ly space in the classroom, and outside it a natural environment close to hand. These

are resources you really do need, and in cramped conditions particularly, teachers

are very disadvantaged. I was fortunate, too, in having a convenient school garden

where students, whatever their age, interest and ability, spent a proportion of their

lesson time. This aspect of my work prepared me for my advisory visits to Secon-

dary Modern Schools, most of which had gardens of one sort or another.

The Secondary Moderns in the old County of Norfolk in due course became

Comprehensives, and to-day it would be hard to find many with gardens in use,

or used as they were formerly managed. There are several reasons for this, but in

essence they stem from the fact that Rural Studies was thought of as a subject most

suited to less able students, who in earlier days might have gone to work in the

countryside. Becoming a Comprehensive meant serving a wider ability range, and

this in turn was reflected by changes in staffing. More Biologists, and fewer trained

teachers of Rural Studies, were appointed, with predictable consequences.
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The men and women who taught Rural Studies were inclined to be indepen-

dent by nature, and had a great feeling for their subject. They maintained, for the

most part, that it should be craft, rather than science, based, and this resulted in

some splendid gardens, often the pride and joy of the school. Against this background,

you did what you could to get colleagues to accept that change was one day going

to be inevitable, and therefore, that gardens should be greatly simplified and the

curriculum altered to have a wider appeal. In spite of in-service training designed

to meet future needs, relatively few teachers changed sufTiciently, and comprehen-
sivisation took its toll. It has meant that opportunities for first-hand experience of

growing plants and maintaining and caring for a variety of animals—experiences
from which earlier pupils benefited—have been greatly diminished. These pupils

learned through nature, where nature was linked to home and horticulture on the

one hand, and field and farming on the other.

Against this background it is heartening to learn that during the last three years,

more than eighty Primary and Secondary schools have become involved in a scheme
which links individual schools to farms. Appropriately called ‘Farm Link’, the aim
is to give children the opportunity to see farming in practice, and to extend their

interest in the countryside generally.

If suggestions made to teachers were not always acceptable to them, so too were
those made to colleagues in Local Government circles who, for financial reasons,

had necessarily to strike a balance between things desirable and things essential.

In the late 1970’s the Central Electricity Generating Board offered the Local Educa-

tion Authority the use of the land adjacent to the transformer station at Dunston,
just off the A 140 and about four miles south ofNorwich. The site included grassland,

belts ofmixed woodland, and two ponds. Next to the station itselfwas an administra-

tion block which the C.E.G.B. was prepared to remodel, furnish and heat, to serve

as a teaching laboratory. The Board was also prepared to build extra toilet facilities

and to extend an existing small car park. It did insist, however, that because of the

operational nature of the site, it should be supervised and managed by a qualified

teacher. Apart from a peppercorn rent, and payment for use of a telephone, there

would be no other charge to the Authority.

The proposals came, unfortunately, at a time of recession, and it was not found
possible to consider the appointment of a teacher and the provision of the resources

which a small environmental study unit would need. The C.E.G.B. therefore

withdrew its offer and schools, particularly those in Norwich and the immediate
vicinity, lost what could have become a very convenient site for long and short term
field studies.

The converse of the situation at Dunston can be found in the acquisition and
subsequent development of the former Primary School in Wells-next-the-Sea, as a

Field Studies Centre. During the 1960’s I became more and more concerned that

Norfolk children had few opportunities to stay in low cost residential accommoda-
tion, with easy access to a wide variety of natural habitats, and so the impending
closure of Wells Primary School in 1966 presented a unique opportunity. The
buildings were housed on one floor, and could be adapted without much difficulty

to accommodate boys and girls separately. The school hall would make a good
laboratory, and the food preparation area could be converted into a self catering

kitchen. There was a cottage adjacent for a caretaker, and the playground would
be ideal for parking.

In making my recommendations for the conversion and future use of the
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Wells Field Study Centre.

premises, I was clear in my view that the Centre would only flourish under the

direction of a warden who would need to live close by. Having convinced others

of this necessity, the project was finally agreed to, and the school was purchased
from Lord Leicester. The first phase of conversion took place, and I recall with
some nostalgia, seeing the first coach-load of children arrive just as we finished open-
ing the bales of blankets which had been delivered that very morning. Wells Field

Study Centre was in business, and soon Paul Banham was to take over as its Warden,
aided so ably by his wife Eleanor. Wells is now known throughout the Country
for the quality of its field studies, and over the years it has served countless numbers
of students of all ages.

However, in terms of the total school population, only a very small percentage

of children can stay at the Centre in any one year. For Primary and Middle Schools

the demand is such that an individual school can wait for as long as eight or nine

years before being able to make a second booking—hence the need for places

elsewhere.

As you know, the Local Authority still manages the large estate at Holt Hall,

and field study courses form part of the activities undertaken there. The broadland

estate at How Hill, where the teaching of field studies predominated, was also own-
ed by the Local Authority until its sale in 1983. It is, of course, still open for schools

to apply to go there, but the natural link with the Authority was severed at the time

of the sale. When the estate was purchased from the Boardman family in 1967, the

Education Department was committed to a programme of conservation of a truly

unique wildlife reserve. Thus, those responsible for administration, in concert with

teachers in schools, were together partners in conservation. When students went

to How Hill they learned about its protection, and it was incumbent on the Educa-

tion Department to see that it was properly managed for them to study.

As one of those who witnessed Ted Ellis planting a specimen conifer to com-

memorate the official opening, I felt that what he was also doing was to symbolise

the link between education and conservation. A great naturalist had put his own
seal of approval on the acquisition and management of a beautiful and vulnerable

estate by a Local Authority, for the purpose of educating its students. It was not
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surprising that the sale of How Hill should have been the cause of much sadness,

but in one respect it had its bright side. Pat Lee, who for a number of years had
been Warden, became the County’s Environmental Studies Adviser in 1983 and
so, for the first time, this area of the curriculum was to receive full-time attention.

A few days spent at a Field Study Centre is an experience to be remembered.
For some youngsters, it will be their first stay away from home and the learning

aspect apart, the occasion provides opportunities for social development. As courses

come and go, the Warden and his wife play a vital role. They provide a link with

the local community, and ensure that the Centre is in harmony with it. An eye is

kept on possible over-use of particularly interesting sites, and alternatives are sug-

gested to visiting schools. Their local knowledge and professional skills enable them
to instruct both teachers and children, according to their various needs; a role which
is always greatly appreciated. Really successful Wardens are those whose love of

the environment is such that they never tire of visiting the same places over and
over again, and whose pleasure in what is found there is infectious. The Centres

in Norfolk have been fortunate in having Wardens of just this calibre.

In recent years, the use of school grounds for studying wild life has increased

significantly. Opportunities for doing so vary from one site to another, some being

blessed with natural features which were preserved when the school was built, while

others have only a small corner of a playing field in which to develop one or more
habitats. The best examples are not necessarily the most elaborate, nor do they oc-

cupy most ground. They tend to be the ones where the school has a very clear idea

of how it will study the plants and animals it has encouraged to thrive close by,

and will see such studies as part of its planned day to day curriculum. In addition,

the staff will have evolved a management policy for their mini-estate, and will not

have taken on more than they can cope with. Too often I have seen initial enthusiasm
prevail over long term common sense, and what could have been a valuable resource

becomes an under used embarrassment.

Although most developments in school grounds have been in Primary and Middle
Schools, there is now evidence that some Secondary Schools are working along similar

lines. Undoubtedly such a trend will be reinforced by the newer G.C.S.E. examina-

tions where in one Biology Syllabus, for instance, an essential requirement is that

students must study at first hand the ecosystems of either deciduous trees, or a

freshwater pond. Examination papers will be so constructed as to ensure that such

studies have been carried out.

In concluding my address, perhaps I could reflect on one or two experiences,

unrelated in themselves, which gave pleasure to me and, I hope, reward and satisfac-

tion to others.

I think back to the fieldwork undertaken by 6th form students at Wymondham
College, where one of them investigated the way in which the common moss of

pavements {Bryum argenteum) spreads from one habitat to another. He discovered

that it detached tiny apical propagules, capable of regenerating new moss plants

which could in turn establish new colonies. He also discovered that the propagules

could be dispersed by the agencies of feet, wind and water. With this work he won
the National Research Essay Competition, and at a ceremony in London, was award-

ed prizes for both himself and the College. On leaving school he presented a paper

to the Annual Meeting of the British Association for the Advancement of Science,

and later his actual experiments were to feature as part of the Nuffield ‘O’ level

Biology course. Although this particular investigation is perhaps noteworthy, similar
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work is well within the grasp ofmany 6th formers when they are given initial motiva-

tion and, occasionally, a little encouragement.
Another happy memory comes to mind whenever I see Alexanders Smyrnium

olusatrum flowering in late Spring. I am reminded of an investigation, undertaken
this time by the college’s first year pupils. Having been shown a specimen plant

just before the Summer half-term holiday, they went off to their various homes
throughout the County. They were asked to look for Alexanders, and if they found
any, to note where they were growing, and to bring back a leaf as evidence. After

half-term their findings were plotted on a map, with some interesting results. Not
surprisingly, boys and girls who lived near to the coast found a number of sites.

Those plotted from inland returns also showed a measure of consistency, in so far

as Alexanders appeared to favour ground rising up from river valleys. Over the years

I have found this to be true, but the reason for it has remained unclear. This ex-

perience was particularly rewarding, since it was undertaken so enthusiastically,

and forged links between the pupils’ homes and their school.

Observing together and sharing investigations are the sorts of things which make
teaching so worthwhile, and during my advisory work I used to arrange residential

courses where each teacher brought along a couple of students. In this way, teachers

were able to evaluate their students’ level of interest in the work being undertaken.

One such course took advantage of Alec Bull’s long standing work on grass verges,

and he generously gave much valuable time and advice in helping to arrange it.

Based at the Wells Field Study Centre, various verges in the area were investigated,

and the results recorded and quantified. The participating schools were then in a

position to undertake similar studies in their own districts. My memories of these

courses are that they were great fun and that a marvellous spirit existed between

the teachers and students, all of whom were in a learning situation together.
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Finally, I would mention one particular event which may indicate something

of the character of school work when it is based on first-hand experience. By ar-

rangement with the Head of a Secondary Modern School in North Norfolk, I visited

a group of four teenagers, who that July afternoon would finish their schooling and

go out into the adult world. I should point out that they had no knowledge of my
impending visit, and that the last time I had seen them was some four years earlier

when they were attending a nearby village Primary School.

It was at that school that these youngsters had been involved in studying a small

stream, which flowed through an adjacent meadow. Their teacher, who had some
reservations about an open ended approach to learning out of doors, was nevertheless

spirited enough to try his hand, and he and the children studied the water that flowed,

and the life it supported. It turned out to be a fascinating piece of work involving

science, natural history, mathematics, art and craft, and when some Schools’ In-

spectors from Malawi were visiting the County, I took them along to see what was
going on.

Now, four years later, here were these teenagers chatting to me about the work
they had done while at their village school. They certainly remembered their overseas

visitors, who had been so friendly and interesting. But they also recalled, with very

little prompting, so much of what they had experienced at the stream and, perhaps

more importantly, what had arisen from it back in their classroom. They had in-

deed learned through Nature, and they had retained a good deal of what they had
learned. Perhaps they still remember!

Plant Notes For 1987—The sudden death of Dr Fetch leaves a large gap in the

ranks of Norfolk botanists. It also leaves a gap in this report of Norfolk plants for

1987. The last excursion that I enjoyed in his company was as recently as 15 Oc-
tober when, in company with Dr Tim Rich, the Botanical Society of the British

Isles monitoring scheme organiser, we visited Holme/Thornham saltings before mov-
ing on to Brancaster. Charles then left us, and Tim and I continued on to Morston,
for further studies of the genus Salicornia in the by now pouring rain. Salicor-

m’a/glasswort/samphire, call it what you will, is a difficult genus. The Flora ofNor-
folk gives it a lengthy preamble, and deals with only a few West Norfolk sites. In

the Supplement to the Flora, ETD has gone a little way towards redressing the

balance, but opinions continually change, and there is still a long way to go. Tim
had with him a new key for the genus recently produced by Francis Rose, which
enables them to be effectively studied at the fruiting and die-back stage, as the die-

back colour at maturity is often diagnostic. Other features, such as the scarious

margins of the ‘leaves’, or absence of them, are best seen at this season. Large quan-

tities of specimens were taken from the various sites, and classified using the ‘Rose’

key, as best we could in the field. For cross reference, Tim brought out a copy of
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the key to the genus taken from the 3rd edition of Clapham, Tutin and Warburg
{Flora of the British Isles). Though it gives credence to the autumn colours, this key
starts “Flowers with one stamen” and “Flowers with two stamens”, so is of no use
in the autumn, when the stamens have long since disappeared! The material col-

lected was all taken back to Monks Wood and subjected to critical examination,
all the determinations being given below.
Salicornia pusilla TF74 Holme; Thornham; Brancaster; TG04 Morston.
Salicornia pusilla x ramosissima TF74 Brancaster; TG04 Morston.
Salicornia ramosissima TF74 Holme; Thornham; Brancaster; TG04 Morston. This
is the common species on almost, if not all Norfolk saltmarshes.

Salicornia europaea TF74 Thornham, Brancaster; TG04 Morston.
Salicornia dolichostachya var. fragilis TF74 Holme; Thornham; Brancaster; TG04
Morston. Some of the material from Holme matched Salicornia lutescens sensu 3rd
Ed. of CTW
Salicornia dolichostachya var. dolichostachya TF74 Thornham; TG04 Morston.
Salicornia perennis TF74 Thornham, Brancaster.

In a totally different sphere, three of our members took part in the BSBI’s arable

weed survey. They sent in 36 completed cards, all containing details of one or more
species of declining arable weeds that can still be found in Norfolk fields. Quite
by chance, the three members each looked at a different soil type. Mrs Cooper’s
chosen fields for study were all on the clays to the south of Norwich, chiefly round
Shotesham; Mrs Humphris searched the sands round Taverham and Attlebridge,

and Mrs Brewster went round the fields she knows so well on the mixed soils west
ofAylsham. One thing which emerged was that venus looking glass Legousia hybrida

had an excellent year, Mrs Brewster finding it in many fields, while Mrs G. Beckett,

engaged in a survey of unsprayed headlands on the Hilborough estate, states that

it was present there in hundreds. Other species recorded included pointed leaved

fluellen Kickxia elatine in several fields, chiefly on the heavier soils, weasel’s snout

Misopates orontium on poor acid sands, long prickly fruited poppy Papaver argemone

including a thriving colony on a farm wall, night flowering catchfly Silene noctiflora

and corn wound-wort Stachys arvensis.

The rare Breckland grass, dense silky bent Apera interrupta was frequent on

a roadside and field margin at Quidenham (R&LE). This species provided an East

Norfolk first county record when it was discovered, though difficult to spot amongst

massed Vulpia myuros beside the road across the old Swannington airfield (ALB).

Among other West Norfolk records from GB were lesser meadow rue Thalic-

trum minus and tall broomrape Orobanche elatior still growing on a hedgebank bet-

ween fields on the Hilborough estate—which suggests that their past spraying has

not been as intensive as it has in some other parts of the county. The Orobanche

also made a good showing on its traditional site at West Acre (GB) and along the

former railway track where it was originally found by R. P. Bagnall-Oakley bet-

ween Stody and Hunworth in 1972 (ALB).

Mr G. Nobes of Carbrooke invited me to go over and identify two plants which

had appeared on soil he had recently brought into cultivation. These were both aliens,

one being the hairy gallant soldier Galinsoga ciliata which seems to be increasing.

The other, from the Mediterranean, was more difficult to explain. This was Ammi
majus a rather graceful member of the parsley family.

A long list of plants from ETD mainly from the Norwich area included several

naturalisations from such places as the Rosary cemetery, Earlham cemetery and
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Bracondale Woods, emphasising the importance of semi wild corners such as these

to the wildlife of the city, and the importance of keeping records of what is going

on in them. For instance: spring snowflake Leucojum vernum—Numerous plants

flowering well in a semi-woodland habitat. Rosary cemetery 14 March.
Corydalis solida - Very abundant in Bracondale Woods and a piece of waste ground
near Carrow Abbey. These and all ETD’s other Norwich records will be filed for

posterity, as, perhaps in a hundred years time, they may explain to twenty second

century botanists where some of the plants they may come to regard as commonplace
first originated.

Outside the city he also provides us with an intriguing record of the wild grape

hyacinth Muscari neglectum = atlanticum. This can still be found on some protected

roadside verges in the Suffolk Breck, but the Flora of Norfolk records it as long

extinct in its former Norfolk homeland round Harleston. Not too many miles fur-

ther down the Waveney Valley lies Geldeston where ETD found a clump flowering

on a warm dry bank beside a narrow lane. Almost all Norfolk records can be refer-

red to the cultivated Muscari armeniacum, which will also persist for a long time.

One cannot say how long the present plant has been at Geldeston, though even

if there were one or two spikes, it would not necessarily mean that the plant was
of recent introduction. Mrs G. Crompton has kept notes on a clump in the Suffolk

Breck which had exactly same number of flowering spikes in 1987 as it did in

Spurge laurel Daphne laureola is another declining species. A very slow grow-
ing undershrub, it is nice to report that ETD found two young bushes in Bracon-

dale woods. Some older shrubs were also found in hedgerows at Manor Farm,
Downham near Wymondham on a Society excursion.

Midland hawthorn Crataegus oxyacanthoides is still to be found at Arminghall
where it was discovered by John Silverwood (ETD).

Dark mullein Verbascum nigrum—three plants with white flowers on a roadside

at Kilverstone where it had been seen 15 years previously (ETD).
Water soldier Stratiotes abides—some quantity in a flooded disused gravel pit

at The Lizard, Wymondham. Perhaps this was from seed brought in on ducks feet,

having flown from the Broads or perhaps somebody’s aquarium emptyings? Who
can tell! (MH).

The wet summer and autumn produced fine displays of colour from such species

as corn marigold Chrysanthemum segetum on sugar beet fields both in the centre

and north-west of the county (ALB, GB). It also helped the germination of such
spring-flowring annuals as Teesdalia in the Brecks (GB). On the other hand, many
species produced a very sparse seed crop due to the dull damp conditions preven-

ting pollinating insects from doing their work. Let us hope that 1988 will be

otherwise.

GB, Mrs G. Beckett; ALB, A. L. Bull; ETD, E. T. Daniels; R&LE, Mr & Mrs
R. Evans; MH, Miss M. Haycock.

If you find any interesting plants during 1988, don’t hesitate to write and tell

me about it. If you live in the west of the county the new vice county recorder is

Mrs G. Beckett, Bramley Cottage, Stanhoe, King’s Lynn PE31 8QF. If you don’t

write and tell us, then you can’t grumble if someone comes along and ploughs it

up or cuts it down!.

A. L. Bull, Hillcrest, East Tuddenham, Dereham, Norfolk.

1967.
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THE LICHEN FLORA OF NORFOLK
P. W. Lambley

Biology Department, P.O. Box 320, University of Papua New Guinea, Papua New Guinea.

Introduction
The Norfolk lichen flora has been studied for about two hundred years and was
one of the best known counties by the early nineteenth century due to the pioneer-

ing efforts of Sir James Edward Smith, Dawson Turner and others. Later the

Reverend E. N. Bloomfield compiled the first comprehensive flora which was
published in 1905. S. A. Manning has made some further important contributions

in a series of papers published between 1938 and 1960. However, the period since

1958, the year the British Lichen Society was founded, has seen an unprecedented
growth of interest in this group. Many species have been added to the British list

and there have been major taxonomic changes. At the same time there has been
a growing awareness of the importance of lichens as indicators of environmental
change. For these reasons it seems an appropriate time to publish a lichen flora

of the county. This work shows that although the county has not a very rich flora

it does have features of interest especially those associated with its wealth of magnifi-

cant medieval churches, the Breckland grass heaths and its coastal dunes and shingle.

It is also evident that further studies will undoubtedly add new species and revise

notions of abundance, so this flora cannot be considered to be definitive.

Norfolk is a seacoast county on the east coast of England. With an area of 5321

km^ it is one of the largest English counties. It is bordered on the north and east

by the North Sea and on the west by the Wash and the counties of Lincolnshire

and Cambridgeshire, while the rivers Ouse and Waveney form its southern boun-

dary with Suffolk.

The Flora relates to the Watsonian vice countries of West and East Norfolk

(vc 28 and 27) though they are treated as one. For the most part the administrative

county and vice county boundaries are the same, the only significant deviations are

in the east where the northern part of Lothingland was taken from Suffolk and add-

ed to the county in 1974 and Thetford Warren in the south west which is in the

vice county of West Suffolk (vc 26) but in the administrative county of Norfolk.

This latter area has caused problems in the past as many lichen records from this

site have been wrongly assigned to West Norfolk. There are also a few minor dif-

ferences in the Fens but they are of no lichenological significance.

The nomenclature follows Cannon, Hawksworth and Sherwood-Pike (1985).

Names used in the 1980 checklist by Hawksworth, James and Coppins, where dif-

ferent, are included in brackets after the checklist name. There are a few instances

where species described since the publication of the checklist and newly created

genera have been included.

The history of lichenology in Norfolk

The frequency with which Norfolk localities feature in early lichen accounts is a

testimony to the prominent role played by the Norfolk botanists of that time in

the study of lichens in the British Isles. Two people in particular. Sir James Ed-

ward Smith and Dawson Turner were leading lichenologists of their day and made

significant contributions to our knowledge of the flora.

Sir James Edward Smith, 1759-1828, is perhaps best known as the purchaser

Trans. Norfolk Norwich Nat. Soc.

1988 28(1), 13-32.
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of the Linnaeus collection. He was also responsible for the text in Sowerby’s English

Botany. This includes accounts of most of the lichen species known in Britain at

that time. Many of these accounts refer to species and localities found by himself

and his friends. The book is one of the few instances where the artist gets most
of the credit and the author of the text remains largely anonymous. Smith was born
in Norwich and after graduating as a doctor in Edinburgh and working for a time

in London he returned to his native city in 1796 and spent the rest of his life there,

living in a house which still stands in Surrey Street. For a fuller account of Smiths’

life see Geldart (1904). Dawson Turner, 1775-1858, was the son of a Yarmouth
banker and went to Cambridge to study for the church. However, the early death

of his father forced him to abandon his intended career and return home to manage
the bank on the Quay at Yarmouth.

A man of tremendous energy, he found time to study cryptogamic plants and
to publish a number of important works on these hitherto neglected groups. He
was responsible for the discovery of a number of new species of lichen including

Caloplaca luteoalba and Chaenotheca chrysocephala. From about 1820 onwards his

interests became increasingly that of an antiquarian. Probably his most important

published lichen work is Lichenographica Britannica or An attempt at a History

of British Lichens which he wrote with William Borrer of Henfield in Sussex. This
work was begun in 1812-13 but never completed. Because of the death of the printer

the sheets lay neglected in the printers warehouse damaged by insects and damp,
until the remaining sheets were made up together with an introductory letter to

Borrer and a supplement and published for private circulation in 1839. Turner also

contributed the list of lichens in the sketch of the Natural History of Yarmouth
by C. J. & J. Paget (1834).

Smith and Turner had many botanical friends in the county with whom they

corresponded and visited. For instance places owned by James Crowe (1750-1807),

figure frequently amongst the records. Smith described Crowe as ’a most excellent

botanist’. His special interest was willows, an interest he shared with Smith. He
also however owned land at Lakenham now within the city boundary and most of

the parish of Saham Toney near Watton. The first record for Parmelia acetabulum

for Britain is by Smith from Mr Crowe’s land at Saham Park. Turner found and
described Chaenotheca chrysocephala as a new species from Crowe’s barn at Lakenham.
Barton Bendish and Fincham also feature in early accounts. Fincham was the liv-

ing of the Reverend Robert Forby (1759-1825) another able botanist. Turner went
to stay with him as a resident pupil after leaving North Walsham Grammar School.

It was at Boughton that Turner found Arthonia impolita for the first time in Bri-

tain. The Reverend Henry Bryant (1721-1799) rector of Colby also communicated
some records including Catapyrenium lachneum which were published in the Botanists

Guide. Another locality which features frequently is Coltishall where Turner had
relatives. It is from material collected by Turner there that Laundon found Lecanora

populicola (Laundon, 1970). Dawson Turner had a brother, James (1786-1820) who
was also interested in lichens, and a number of records from the Harleston area

in the Botanist Guide are attributed to him.

It was fortunate that Smith, Turner and the others were able to do so much
at the end of the eighteenth and beginning of the nineteenth centuries because ‘nearly

all the acts of parliament for the improving and drainage, enclosure and allotment

of marsh and common lands came into force during the life of Sir James Smith.

The whole face of the county was rapidly changing.’ (Geldart, 1914).
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The Reverend Kirby Trimmer (1804-1887) the vicar of St. Georges, Tombland,
Norwich was the author of the first Flora of Norfolk. He also had some interest

in lichens and collections made by him survive at the Castle Museum Norwich.
Specimens in the herbarium of S. A. Manning are also almost certainly collected
by him and include Moelleropsis nebulosa from Felthorpe.

The first attempts at complete lists of lichens were made by Crombie in the
Victoria History of Norfolk published in 1901, followed by a more complete list

published in 1905 by the Reverend E. N. Bloomfield (1827-1914) the rector of Guestl-
ing in Sussex, though a native of Great Glemham in Suffolk. This flora is a com-
bined Suffolk and Norfolk list and includes most of the early records.

Blakeney Point was the site of early pioneer studies on lichen ecology by McLean.
The results were published in 1915. This was followed by further ecological work
by Richards which was published in 1929. These studies were followed up by Brown
and Brown in the 1960’s and their results were published in 1968 and 1969.

Samuel Manning began to take an interest in lichens in the mid 1930’s when
he took his first specimens to Ted Ellis at the Castle Museum (Manning 1983).

Since then he has made many important records in the county and published a

number of papers on the flora. New records for the county made by him include

Corisdum viride, Collema limosum and C. cristatum.

The resurgence of interest in lichens in the British Isles was marked by the

formation of the British Lichen Society in 1958 and reflected in visits to the county
by Peter James who came to study the lichens on Scolt Head Island. In 1968 the

British Lichen Society held its autumn field meeting at King’s Lynn, this was at-

tended by David Hawksworth, Oliver Gilbert and Dr Francis Rose. It was the begin-

ning of an intensive period of mapping the county’s lichen flora. Dr Francis Rose
has subsequently made frequent visits to the county and contributed considerably

to the knowledge of its lichens. I started to take an interest in lichens in 1970 and
with the encouragement of Dr Rose began to work on the flora and which I have

continued until I left the county in 1984. Other lichenologists who have visited the

county since 1970 include. Dr Brian Copping, Dr Oliver Gilbert, Peter James, Jack

Laundon and Dr Mark Seaward. Dr Christopher Hitch has made a series of visits

to the county from his neighbouring home county of Suffolk and has helped to add

a number of critical and small species to the list.

Herbaria

The main collections of Norfolk lichens are held at the Castle Museum, Norwich;

British Museum (Natural History) and the herbarium of the Linnaean Society. There

are also early collections at Edinburgh. S. A. Manning holds a private herbarium

which includes material probably collected by Kirby Trimmer.

Factors influencing the distribution of lichens

Climate

The county is situated within one of the driest areas of the British Isles. From the

figures given in the Eastern Daily Press by T. B. Norgate the annual rainfall over

the 10-year period (1966-1975) varies from 686 mm (27”) and above in the north-

east to 515-525 mm (23-25”) in the south-west. The higher rainfall of the north-

east is due to moisture-laden winds from the North Sea augmented by frequent sea

mists and this tends to give this part of the county a para-oceanic type of climate.

The south-west, particularly the Breckland, in contrast tends to have a more con-
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tinental type where temperatures are a little more extreme with slightly hotter sum-
mers and colder winters. Later frosts are also a feature of the area. These differences

are illustrated in Table 1.

Table 1 Average daily maximum and minimum temperatures.

Temperatures January January July July

(deg. C.) maximum minimum maximum minimum
Great Yarmouth 6.1 2.2 19.4 13.3

Cambridge 6.7 0.6 22.2 11.7

The highest sunshine levels are along the east coast which have an average mean
duration of over 4.5 hours of bright sunshine where as the rest of the county has

4-4.5 hours.

Geology

There is no simple relationship between the geology of the county and the distribu-

tion of lichens, nevertheless it is a determining factor. The two most pertinent features

are the absence of naturally occuring rock outcrops and the prevalence of Pleistocene

drift deposits which mask much of the solid geology. The solid geology is relatively

simple with strata dipping gently eastwards. The oldest rocks, Jurassic clays, underlie

most of Fenland and are succeeded by lower greensand and gault clay which out-

crop along the eastern Fen edge. These in turn are overlain by chalk which is in

turn overlain by Pleistocene crags to the east of Norwich. The lower greensand is

the most significant of these deposits for lichens as it gives rise to sandy soils on
which the heaths of Roydon, Ling and Dersingham are developed. Carstone is a

ferruginous sandstone within the lower greensand which has been used extensively

as a local building stone and in rockeries. Although a rather poor substrate for lichens,

several species like Hypocenomyce scalaris show a preference for it. The other im-

portant substrates for lichens are the flint nodules from the chalk which occur both

naturally in extensive shingle banks along the coast and are incorporated into

buildings. Other stones and brick are also used and are discussed more fully in a

later section.

The superficial deposits of glacial sands, gravels and clays determine the distribu-

tion of heathland lichens over the rest of the county away from the greensand ridge.

The plateau gravels and sands of the north east part of the county support heaths

like Cawston, Marsham, Buxton, Sheringham and Weybourne. The south-east part

in contrast is covered in calcareous boulder clay and this accounts for the absence

of heaths and therefore Cladonia communities in this area. In the Breckland the

chalk is covered by sands of varying depth and acidity. The special Breckland lichens

like Squamarina lentigera and Buellia asterella are restricted to sites where the chalk

is not masked by these sands, while acid heath communities are developed in a few
places as at Bridgham Heath.

Topography

The county is low lying with only two places (Swanton Novers and Roman Camp
near Sheringham) just reaching 100 metres altitude. It is mostly gently undulating,

and deep sheltered valleys favoured by many of the more exacting lichens are vir-

tually absent. However, the only really flat landscapes are those of the Fens and
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the lower reaches of the Broadland rivers. The treeless flat landscape of the Fens
is very unfavourable for lichens, Broadland is a better habitat as there are many
wet woodlands (carrs), which support a moderately abundant flora. The Breckland
in the south-west of the county and the north-west of Suffolk is a distinctive area
of light sandy soils over chalk, while there is a crescent shaped area extending from
near Melton Constable in the north to the Harleston area in the south-east which
is generally rather more wooded than the rest of the county. The North Norfolk
coast is a marshland one with a complex series of sand dunes, salt marshes and shingle

ridges which provide interesting habitats for lichens.

Landuse

Norfolk is primarily a rich agricultural county and much of the land is farmed in-

tensively. Arable farming predominates though permanent grasslands remain in the

river valleys and in parts of Broadland. Modern agricultural practices have made
a profound impact on the lichen flora through the physical removal of miles of
hedgerows and their associated trees and by the widespread use of inorganic fer-

tilisers which appear to be harmful to many lichens (James, 1973). The demise of
the Xanthorion on trees is a consequence of these developments. The reclamation

of heathlands for agriculture has also resulted in the loss of several sites including

half of Cawston Heath in 1969 and Elsing Common in 1983.

Another major landuse in Breckland is forestry. Most of these forests were
planted in the 1920’s and 30’s on land considered to be unproductive. It is not known
whether any important lichen sites were lost at that time but the present day forests

are of little interest lichenologically. The ancient woodlands which remain in the

county have generally survived because of sporting interests. Some of these like Swan-
ton Novers Great Wood are now managed with nature conservation as one of the

objectives. As Norfolk is farmed so intensively, it is fortunate that the county is

comparitively rich in commons and poorsland, which provide oases for many of

the commoner species. Many Norfolk parks also retain their parkland though some
like Kimberley have lost some pasture to the plough. Nature reserves are now a

significant landuse within the county and protect some of the most important sites

like Blakeney, Scolt Head Island, the Holkham area, Winterton, Weeting Heath,

Thursford Wood and Swanton Novers Great Wood. These and other important

lichen sites are mapped in Fig. 1. In some instances man’s activities can provide

new lichen habitats such as sand and gravel workings though these are usually

temporary.

Air pollution

Coppins and Lambley (1974) studied the lichen flora of the Suffolk parish of

Mendlesham, comparing the flora known to be present in the period 1914-21 with

that in 1972-73. They found that 48.1% of the taxa present in the earlier period

were absent fifty years later. They concluded from the evidence that this was large-

ly due to air pollution from the Midlands and London areas. The situation in Nor-

folk is apparently similar with the lichen flora of large parts of the county showing

signs consistent with the known effects of air pollution.

Hawksworth and Rose (1970) proposed a scale using lichens on trees as indicators

of different levels of air pollution. The scale runs from 0 to 10 with 0 being the

equivalent of the highest levels of air pollution (callibrated to the winter mean sulphur

dioxide level) and 10 the lowest. When the scale is compared with the lichen flora
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Fig. 1 Map showing important lichen sites

1. Ling Heath 53/6523.

2. Roydon Common 53/6822.

3. Hunstanton Park 53/6941.

4. Weeting Heath 52/7687.

5. Stanford Training Area 52/8594.

6. Hilborough Park 53/8200.

7. Merton Park 52/9197.

8. Scolt Head Island 53/8046.

9. East Hills, Wells 53/9245.

10. Thursford Woods 53/9733.

11. Swanton Novers Great Wood 63/0131.

12. Blakeney Point 63/0046.

in Norfolk.

13. Foxley Wood 63/0522.

14. Kimberley Park 63/0904.

15. Pond Hills 63/1035.

16. Edgefield L. Wood 63/1034.

17. Heydon Park 63/1127.

18. Blickling Park 63/1629.

19. Marsham & Cawston 63/1623

20. Horsford 63/2017.

21. Wheatfen 63/3205.

22. Winterton Dunes 63/4920.

23. Felbrigg 63/1939.

of much of the county it is found to be equivalent to the lower part of zone 6 (ie

equivalent to a winter mean of about 50 with species like Parmelia caperata,

Caloplaca luteoalba and Pertusaria species being quite widespread. However the flora

of many hedgerow trees is often even poorer, in part probably due to the effects

of agricultural chemicals. In the north of the county and in the Breckland, species

considered to be more sensitive to air pollution appear, eg Anaptychia ciliaris,

Caloplaca cerina, Parmelia perlata and Ramalina fraxinea suggesting air pollution

levels are lower. The species are indicative of zones 7 and 8 (ie equivalent to a mean
winter SO

2
level of 35-40 /tg.m'^). Norwich does not seem to be a major source of

air pollution. Parmelia sulcata occurs on plane trees in Chapelfield Gardens in the

centre and species like Arthonia impolita grow on trees in Earlham Park on the ci-
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ty’s western fringe. The deterioration of the lichen flora at Wheatfen observed by
Dr E. A. Ellis (pers. comm.) in the 1950’s might have been due to Norwich power
station seven kilometers away. However the power stations along the Trent and
elsewhere in the Midlands and London area are probably the main sources.

Air pollution measurements from rural areas are few but some incomplete figures
from Holme in north-west Norfolk are given in Table 2.

Table 2. Sulphur dioxide concentrations (ng.m'^) at Holme.

1975 1976
June July Aug Sept Dec Jan Feb March

Mean Average 19 21 21 19 31 21 38 26
Highest Daily 43 48 32 44 108 43 90 54

It is possible that acid rain may also play a part in the observed effects. The
changes observed at Horsford in the mid 1970’s may be attributable to this cause.

Here a rich community with species like Parmelia perlata, P. caperata, Usnea intex-

ta and U. subfloridana showed obvious signs of deterioration. The site is very sheltered

and not near any farm land so agricultural chemicals were not implicated. A similar

improverishment appears to have taken place at some other acid woodland sites eg
Bawdeswell Common.

Lichen habitats

The principal habitats for lichens in Norfolk are a) churchyards and stonework
generally, b) heathlands, c) coastal sites and d) woodlands, parklands and hedgerow
trees. These all have characteristic communities the more important of which are

described below.

Churchyards and other saxicolous habitats

There are about 650 churches dating from medieval or earlier times in Norfolk

(Pevsner, 1962a, b) and these comprise the most important habitats for lichens grow-

ing on stone in the county. The churches are usually built of flint and mortar with

oolitic limestone used for buttresses, corners and drip courses. In the west of the

county though, the iron rich rather friable carstone was often used and also sometimes

the hardest beds of chalk called Melbourne rock. Elsewhere in the county erratics

of igneous and metamorphic rocks were sometimes utilised as at Mautby near Yar-

mouth. In places an iron conglomerate was also incorporated in to walls. The older

headstones are usually made of oolitic limestone and less commonly sandstone; more
recent ones are often of marble, granite or reconstituted limestone. The sides of

table tombs are of brick or oolitic limestone, but the capping stone is often a much
harder grey limestone. Many churchyards also have a brick and flint surrounding

wall which provides an additional habitat.

These churches thus have a variety of microhabitats which are characterised

by different communities of lichens. The north walls for instance are damp and

lightly shaded and bear a distinct community, the Dirinetum stenhammariae. The
dominent species is usually Dirina massiliensis f. sorediata ( = D. repanda f. stenham-

marii), but other species in this community include Haematomma ochroleucum var

19



ochroleucum, Leproplaca chrysodeta, Lepraria incana, and Opegrapha chevallieri {
=

O. saxatalis); the latter more especially near the coast. On some churches close to

the sea such as Waxham and Happisburgh there is an extensive development of

a community dominated by Ramalina lacera{= R. duriaei) and Ramalina farinacea.

The very rare eastern species Lecanactis hemisphaerica is found on these sheltered

northern and western walls, usually in especially dry positions such as under drip

courses.

In contrast, south facing walls are well lit and have a species-rich lichen flora.

The community in these situations is the Caloplacetum heppianae, which is

characterised by the presence of many species of Caloplaca especially C. flavescens

(= C. heppiana), C. aurantia, C. citrina, C. holocarpa, C. ruderum, C. saxicola (
=

C. murorum) and C. teicholyta. Other lichens usually present include Diploicia

canescens, Diplotomma alboatrum, Lecanora campestris, L. crenulata, L. dispersa,

Phaeophyscia orbicularis, Physcia adscendens, Physconia grisea, Verrucaria species and
Xanthoria calcicola ( = X. aureola). This community also occurs on the vertical sur-

faces of headstones.

However, it is possible to distinguish variants of this community which relate

to various microhabitats. For instance the sloping surfaces of church window sills

tend to be richer in Physica species and it is apparently the optimum habitat for

Caloplaca teicholyta which is often found in fruit on sloping surfaces. Dripcourses

are also the main habitat for Caloplaca aurantia and Aspicilia subcircinata, both ap-

parently preferring slightly more eutrophic situations. Isolated blocks of ironstone

incorporated into the walls are pften covered in Diploicia canescens, perhaps with

Lecanora dispersa. Crumbling brickwork on old buttresses provides a habitat for

Diploschistes scruposus and occasionally Polysporina simplex (= Sarcogyne simplex).

Carstone walls have a similar flora to brickwork and ironstone with Hypocenomyce
scalaris occuring quite frequently.

The tops of calcareous headstones and table tombs are dominated by the

Physcietum caesiae, a community associated with eutrophic conditions. Physcia species

predominate and include Phaeophyscia orbicularis and Physconia grisea. Other lichens

which occur in this community include Candelariella medians, Xanthoria calcicola

{= X. aureola) and X. parietina (Fig. 2).

Table tombs are also the only habitat where communities characteristic ofdamp
limestone occur. These are common in Western Britain but rare in East Anglia,

though for some reason they seem to be even rarer in Norfolk than Suffolk. This

community, the Placynthietum nigri, is generally represented by only fragmentary

examples. Species characteristic of this community include Placynthuim nigrum,

Collema aurtforme{= C. auriculatum), C. crispum, Leptogium species and Verrucaria

species. Protoblastenia rupestris, Aspicilia calcarea and A. contorta though not con-

fined to this habitat are perhaps most frequently found here.

Acid tombstones have a distinctive but generally poor flora, especially on ver-

tical surfaces with species such as Psilolechia lucida, Lepraria incana, Lecanora con-

izaeoides, Candelariella vitellina, Huilia tuberculosa and Haematomma ochroleucum

var. ochroleucum. Horizontal surfaces have a richer flora with species like Acarospora

fuscata, Lecanora muralis, L. polytropa, Parmelia glabratula ssp. fuliginosa, P.

mougeotii, P. saxatilis, P. sulcata and P. verruculifera.

The flora of church roofs is understandably less well known but communities
dominated by Rhizocarpon geographicum are known from a number of sites, usually

where slates or tiles have been used. The hard red tiles of country cottages have
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Fig. 2 Xanthoria parietina — a familiar yellow species found in a wide variety of

open situations.

Parmelia glabratula ssp. fuliginosa, P. mougeotii, P. verruculifera and Candelariella

vitellina. Tiles used in modern houses support a community largely absent from
churches and include Caloplaca decipiens and Xanthoria elegans. Another communi-
ty more characteristic of urban sites is one where Stereocaidon nanodes and Lecanora
conizaeoides are the only species, this is usually developed on acid stone or brickwork
especially alongside main roads.

Heathlands and other terricolous habitats (excluding coastal sites) -

Acid heaths

Inland heaths were formerly widely developed on the greensand ridge of west Nor-
folk and the glacial sands and gravels which occur elsewhere but particularly in the

north east of the county. However, enclosures and associated agricultural im-

provements in the late 18th and early 19th centuries greatly reduced their former

area. Reclamation has continued to the present time with the remaining heathlands

being subjected to encroachment from agricultural, forestry and recreational interests.

Consequently the heathland which remains is very fragmented, though several ex-

tensive heaths do survive, notably, Roydon and Dersingham on the greensand, and

Marsham, Cawston and Salthouse on the glacial sands and gravels.

These heaths have a sub oceanic character despite being situated on the dry

eastern side of England. This is exemplified by the abundance of western gorse Ulex
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