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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
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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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gallii and the three heaths Calluna vulgaris, Erica cinerea and E. tetralix. The lichen

flora is similar to those of other parts of the south and east of England, though species

associated with peaty soils are much less common than in the New Forest. Of the

heaths that remain Cawston and Marsham appear to be the richest, although as

lichen communities in heathland tend to be successional this may only be for the

present.

The lichen flora of the drier parts of these heaths is dominated by species of

Cladonia, the species present depending on the stage of the succession and possibly

other factors. However, in general the following species are frequent. Cladonia ar-

buscula, C. cervicornis var. verticillata, C. ciliata var. tenuis, C. coccifera, C. crispata,

C. floerkeana, C. furcata, C. glauca, C. portentosa, C. squamosa and C. uncialis ssp.

biuncialis. Other lichens widespread on heaths include Baeomyces rufus, Coelocaulon

aculeatum, Hypogymnia physodes and Placynthiella uliginosa s.lat. (= Lecidea uliginosa

s.lat.). A feature ofCawston and Marsham heaths is the abundance of Cladonia glauca,

a species which is rather common on heathlands in the Netherlands and other near-

by parts of the continent. Marsham Heath is also notable as one of the few southern

localities for Cladonia sulphurina, a species with a northern distribution. It is con-

fined to an area of about one square metre in Calluna dominated heath.

On the damper parts of heaths other species are sometimes present. For instance

limited areas of damp peat at Cawston provide the only station in the county now
for Pycnothelia papillaria, where it grows with Baeomyces rufus. Another species

preferring peaty substrates is Cladonia strepsilis, which so far as only been found
one damp peaty slope at Bryants Heath, though apparently suitable habitats occur

also at Buxton Heath and Holt Lowes.
An epiphytic community occurs on Calluna at Cawston with species like

Hypogymnia physodes, Micarea nitschkeana, Platismatia glauca, Pseudevernia fur-

furacea, and Usnea intexta. Fragments of this community are found elsewhere but

Hypogymnia physodes is the only macrolichen that is at all frequent.

Ling Heath and North Wootton Common are two adjacent heaths and are one
of the few localities in lowland England for Cetraria islandica. It has been known
in the area since the mid nineteenth century when it was discovered by Plowright.

The main colony occurs under birch in a habitat apparently very similar to the other

lowland site at Lingwood Warren in Lincolnshire. The ground is mostly bare with

just a scattering of relict Calluna bushes. In the present circumstances it is difficult

to establish whether this is a relict colony surviving from an open Calluna com-
munity or whether it is characteristic of the birch successional stage in this part

of England. In Denmark and the Netherlands it is not uncommon on dune systems.

Heathland type communities also occur in the artificial habitat of abandoned
sand and gravel pits. Those at Hoe and Sparham have quite well developed com-
munities. The various processes of gravel washing and sorting provide habitats which
may remain open for considerable lengths of time. The sand pit at Hoe which is

adjacent to a small heath is notable as being one of only two localities in the county
for Cladonia cariosa, the other being on established shingle at Snettisham. At Sparham
there is a small element of normally corticolous species like Evernia prunastri and
Pseudevernia furfuracea which grow on the ground amongst the moss Polytrichum.

Elements of heathland communities are also found on abandoned railways and air-

fields, especially species like Cladonia chlorophaea, C. fimbriata, C. furcata and
Peltigera species, though the latter are rather uncommon in Calluna heaths.
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Grass heaths

The Breckland of south-west Norfolk and north-west Suffolk is an area of chalk
covered by sands of varying depths. In places this sand cover has been removed
by sand blows or by man so that a chalky rubbly soil is exposed at the surface. The
soil is often extremely basic with p.H’s of 7.5 or more not uncommon. These soils

support a flora designated as ‘Grassland A’ by A. S. Watt in his studies on Breckland
(Watt, 1940). This community includes an interesting assemblage of lichens, some
of which do not occur elsewhere in the British Isles. Communities of this type, the

Fulgensietum fulgentis, occur more frequently in central and southern Europe. Most
of the Breckland sites for this assemblage are located in Suffolk including the best

example, Lakenheath Warren. In the past there has been confusion over two other

sites for vice county recording purposes. Thetford Heath though administered by
the Norfolk Naturalists Trust is in the administrative county of Suffolk and the

vice county ofWest Suffolk (v.c. 26). Thetford Warren is in the administrative county
of Norfolk, but the vice county of West Suffolk. The only Norfolk site which is

also in v.c. 28 is Weeting Heath.
The community at Weeting Heath is confined to the southern compartment,

an area which is heavily grazed by rabbits as part of a management plan to encourage
stone curlew Burhinus oedicnemus to breed. It has developed probably on disturbed

ground as there is evidence (Crompton pers. comm.) that the area was ploughed
about fifty to one hundred years ago. The lichen species which occur in this broken
Festuca ovina—Koelaria cristate turf include Buellia asterella (rare), Catapyrenium
lachneum (frequent), Cladonia rangiformis, C. pocillum, Diploschistes muscorum (fre-

quent), Squamarina lentigera (frequent), and Toninia caeruleonigricans (frequent).

Other species present in this community include Bacidia muscorum, Cladonia fur-

cata ssp. subrangiformis, Peltigera didactyla (= P. spuria), and Toninia lobulata, (the

latter apparently very rare). The chalk pebbles are colonised by Petractis clausa (rare),

Sarcogyne regularis, Verrucaria hochstetteri and V. muralis. The flint pebbles have

Verrucaria nigrescens with occasional plants of Physcia caesia and Lecanora muralis.

Two notable species present at Lakenheath but absent at Weeting are Fulgensia fulgens

and Psora decipiens.

It is interesting that these communities are absent from some apparently suitable

areas in other parts of the Breckland such as the Stanford Army Training Area.

The reasons for this may relate to past land use history and differences in soil type.

In this context it is probably significant that very few of the Breckland vascular

plant specialities grow there. Several old records refer to sites on Thetford Warren,

now a golf course. At this locality Squamarina lentigera appears to have grown on

the edge of old chalk quarries (Bloomfield, 1911) another indication that perhaps

soil disturbance is a factor in determining of some of these species.

Coastal habitats

Norfolk has a generally low lying marshland coast with a fine series of fringing salt

marshes, dunes and shingle ridges. These are best developed on the north coast,

with smaller areas of shingle fringing the Wash and an extensive dune system around

Winterton in the east. The cliffs at Hunstanton are composed of chalk and carstone

and are too soft for any significant lichen colonisation, whilst the chalk, clay and

sand cliffs between Weybourne and Happisburgh are also too soft and unstable.

As a consequence the coastal lichen flora is almost exclusively one of dunes and

shingle systems.
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The unstable nature and high turbidity of these salt marsh coasts severely limit

the intertidal lichen flora. However, flints in sheltered places on the landward side

of shingle banks are sometimes colonised by Verrucaria ditmarsica and less often

V. maura. They apparently prefer sites where the flints are sheltered by bushes

of Suaeda vera. Verrucaria maura has also been found in more exposed situations

on man made structures. Arthopyrenia halodytes is another marine lichen which is

sometimes found on shells below highwater mark and is best developed on the bar-

nacles which are attached to large flints at West Runton.
At a higher level, but within the range of spring tides there is a species-poor

community characteristic of stable but rather silty shingle lows. This is best developed

at Scolt Head Island and Blakeney Point and includes species like Acarospora

smaragdula, Buellia punctata, Caloplaca marina, Lecania erysibe, Lecanora atra,

Physcia caesia and Xanthoria parietina. Shells in these lows have species such as

Acaraspora veronensis, Caloplaca holocarpa and C. lactea. The decaying rosettes of

Limonium and Armeria in these areas are colonised by a number of small species

like Caloplaca citrina, C. stillicidiorum (rarely), Lecania erysibe and Lecanora disper-

sa var. zosterae. Caloplaca citrina sometimes colonises the silty sand immediately
above this zone.

Higher levels on the dunes and shingle ridges are only occasionally influenced

by exceptional tides. The lichen communities are generally dominated by Cladonia

species especially at East Hills, Wells, Blakeney Point and Winterton; though the

actual species composition depends on factors such as pH. and the age of the dunes.

Brown and Brown (1969) did a detailed study on the succession at Blakeney Point.

The dune systems at Holme, Scolt Head Island and Holkham have a higher shell

content and are therefore less acid, so the Cladonia communities are consequently

less well developed. Species frequently found on the more acid dune systems in-

clude Cladonia ramulosa {= C. anomaea), C. arbuscula, C. chlorophaea, C. ciliata

var. tenuis, C. coccifera, C. humilis (= C. conoidea), C. fimbriata, C. portentosa, C.

squamosa, Coelocaulon aculeatum, Evemia prunastri, Hypogymnia physodes, Peltigera

lactucifolia (= P. hymenina), P. membranacea and rarely Platismatia glauca. On the

less acid dunes Cladonia furcata ssp. subrangiformis, C. rangiformis, Diploschistes

muscorum and Peltigera species are more common.
At Gun Hill, Burnham Overy and East Hills (Wells), established shingle thinly

covered by sand supports a remarkable community which is dominated by Usnea

articulata (Fig. 3) usually in association with Polytrichum piliferum. There are few
other associated lichens, though Bryoria fuscescens (at East Hills), Cladonia furcata

and Hypogymnia physodes also occur. Usnea articulata is generally thought to have

south western distribution in Britain, but it is known from two sites on dunes in

the Netherlands, (Sipman pers. comm.). At Blakeney Point on Yankee ridge there

is rather a similar community, but while Bryoria fuscescens is abundant Usnea ar-

ticulata is absent. There is a record of Usnea articulata from the Suffolk Breckland
and several records of Bryoria fuscescens from grassland communities so it may be

that such communities were formerly more widespread. Fence posts on the coast,

especially those in salt marshes sometimes support an interesting flora including

several species which are nationally rare. For instance, the rare eastern species

Cyphelium notarisii occurs on fence posts in pastures near the sea, where it is found
in species poor communities and may indeed be the only species present. Fences
in salt marshes have a richer flora with notable species like Cliostomum graniforme

in a community with Caloplaca flavorubescens, Cypheliun inquinans, Diploicia

24



Fig. 3 Usnea articulata. Gunn Hill, Burnham Overy.

canescens, Lecanora chlarotera, L. dispersa var. zosterae, L. expallens and Ramalina
farinacea. Xanthoria parietina is also frequent especially in the more eutrophicated

situations and is very abundant as an epiphyte on Suaeda vera all along the coast.

Woodlands, parklands and hedgerow trees

The lichen flora on trees in Norfolk is a relatively impoverished one compared with

counties in the south and west of England. It is also clear that there has been a

decline in the flora since the last century when nineteenth century records and
specimens are compared with modern data. The reasons for this appear to be primari-

ly due to air pollution, changes in agricultural practices and habitat destruction;

these are discussed elsewhere in this paper. However, even when these factors are

taken into consideration the flora is poor in species considered by Rose (1976) to

be indicative of ancient woodlands. For instance, Norfolk is one of the few English

counties from where Lobaria pulmonaria has never been recorded. This conspicuous

species survived in Suffolk into the nineteenth century and might have been ex-

pected on biogeographical grounds to have occured in Norfolk. The fact that it was
not found by lichenologists like Smith and Turner suggest that suitable habitats

might have already disappeared from the county by that time and it seems likely

that past woodland management practices and history have been important factors.

Rackham (1986) in his excellent paper on the ancient woods of Norfolk points

out that as Norfolk was the most densely populated, prosperous and urbanised of

English counties in the thirteenth century and the woods remaining then had scar-

city value. Most were managed as coppice interspersed with timber trees, a method
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of management which is not favourable for the growth of many woodland lichens

especially those which favour ancient trees. Only rarely as at Gawdy Hall Wood
do any timber trees survive to a great age. The great diversity of woodland types

highlighted by Rackham is not reflected in the lichen flora which is generally con-

fined to about twenty widespread species. However, a few woodlands do stand out

as being richer than the rest, notably Swanton Novers Great Wood, and to a lesser

extent, Edgefield Little Wood, Foxley Wood and Wayland Wood. Ancient woodland

indicator species listed by Rose (1976) are rare or absent from these woods because

their past management has been unsuitable for their development.

Wood pasture woodland is a more favourable habitat for many woodland lichens

especially these ancient woodland indicator species. In this type of woodland the

intention was to combine grazing with using the land as a timber resource. As these

two objectives tend to conflict various practices such as pollarding were used to

make them more compatible. Pollarding allows trees to continue as a timber resource

even when they are old and they are therefore suitable for lichens which require

ancient trees. In Norfolk most wood pastures seem to be survivors from old com-
mons and often occur on the most infertile soil and hilliest terrains. The best exam-
ple is undoubtedly Hull Wood in the parish of Saxlingham. This wood is mostly

composed of ancient oak pollards some 10 metres in circumference, but also with

a little ash and rowan (Lambley, 1976). The Pond Hills near Edgefield have notable

hollies and rowan. There are also several woods within the parish of Thursford which
probably survive from Thursford Common (Grigor, 1841) including Thursford

Wood, now managed by the Norfolk Naturalists Trust. This has an area of large

holly trees and also several notable hazels. Felbrigg Beeches differs from the others

in that the main pollards are beech. A smaller but similar example ofbeech pollards

occurs at Fox Hills, Northrepps.

Many of the parklands in Norfolk are eighteenth or nineteenth century in origin

and generally lack the more exacting species, though sometimes good Xanthorion
occurs. The best parklands for lichens are those with a longer history especially

Blickling, Heydon, Felbrigg, Kimberley and Merton. These often have old pollards

with a similar flora to those in wood pasture woodland. Other parklands which are

of some interest include Barningham, Geldeston, Hilborough, Hunstanton, Letton
Hall, Lexham, Narford, Pickenham, Sandringham and Westwick.

Generally hedgerow trees have a poor flora now, though the relative richness

of trees within the Stanford Army Training area is an indication that such com-
munities were probably once widespread, but have suffered, particularly from the

increasing use of artificial fertilisers. Isolated trees in unimproved pasture still

sometimes retain a relatively rich flora with occasionally species like Caloplaca cerina

surviving as at Guist. Only rarely do rich communities persist in close proximity

to intensive farming as at Field Barn Wighton where a rich Xanthorion occurs on
elms bordering a large arable field.

Within these broad habitat categories it is possible to distinguish a number of
characteristic communities. The dry old oak pollards in parkland and wood pasture

support a lichen community described by James, Hawksworth and Rose (1977) as

the Lecanactidetum premneae. The characteristic species of this association include

Lecanactis lyncea, L. premnea, Schismatomma decolorans and sometimes Enterographa

crassa. The rare species Enterographa sorediata may also be a member of this associa-

tion. Rose listed the following species from an ancient oak at Merton Park: Cladonia
coniocrea, C. parasitica, Enterographa crassa, Lecanactis lyncea, L. premnea, Placyn-
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thiella uliginosa (= Lecidea uliginosa) Chrysothrix candelaris, (= Lepraria candelaris),

L. incana and Schismatomma decolorans. At Felbrigg the ancient beech pollards sup-
port a poor community with Enterographa crassa, Graphis elegans and Pyrenula
chlorospila. Old elms in pasture and parkland as near Hedenham Wood often sup-
port a community called the Arthonietum impolitae, characterised by species like

Arthoma impolita, Buellia punctata, Cliostomum griffithii, Diploicia canescens, Lecanora
expallens and Schismatomma decolorans. A variation of this community also sometimes
occurs on rather old sycamores.

The flora of coppice woodlands is generally rather limited with the following
species being the most frequent: Arthonia radiata, A. spadicea, Buellia punctata,

Cladonia coniocraea, C. macilenta, Evemia prunastri, Hypogymnia physodes, Lecanora
chlarotera, L. conizaeoides, Lecidella elaeochroma, Chrysothrix candelaris, Lepraria in-

cana, Parmelia glabratula, P. subaurifera, P. subrudecta, P. sulcata, Pertusaria amara,
P. pertusa, Pyrrhospora quernea and Schismatomma decolorans. Lecanactis abietina

and Parmelia caperata also occur quite frequently.

A widespread association in the more open woodlands and parklands is the

Parmelietum revolutae which occurs on moderately acid bark of oak, ash and
sometimes elms and sycamores. The species which can occur in this community
include Evemia prunastri, Hypogymnia physodes Lecanora chlarotera, L. conizaeoides,

L. expallens, Parmelia caperata, P. glabratula, P. revoluta, P. subrudecta, P. sulcata,

Pertusaria amara, P. pertusa, Phlyctis argena, Pyrrhospora quernea and Ramalina
farinacea. This community is quite frequent for instance on ashes in broadland carrs.

In less polluted sites Pamelia perlata also occurs. Parmelia acetabulum is also occa-

sionaly found in this community as at Garboldisham where it grows on oak. Trees

in pasture sometimes have elements of this and the Xanthorion as on an ash at

Sparham where the following were recorded: Buellia punctata, Candelariella vitellina,

Diploicia canescens, Lecanora conizaeoides, L. expallens, Ochrolechia subviridis, Parmelia

caperata, P. subrudecta, P. sulcata, Physcia tenella, Physconia grisea Pertusaria amara,

P. coccodes and Ramalina farinacea. With increasing bark acidity the Parmelietum

revolutae tends to grade into a species poor facies of the Pseudevemietum furfuraceae.

This could formerly be seen at Horsford, the Pseudevemietum furfuraceae being

generally present on horizontal boughs. Species at Horsford in this community in-

cluded: Cetraria chlorophylla, Hypogymnia physodes, H. tubulosa, Parmelia saxatilis,

P. sulcata Platismatia glauca, Pseudevernia furfuracea, and Usnea subfloridana.

Communities where Graphis species are frequent are rare in Norfolk though

the smooth branches and twigs of Quercus petraea in coppice at Swanton Novers

Great Wood and Edgefield Little Wood support one. This community dominated

by Graphis elegans sometimes with Pertusaria leioplaca and Usnea subfloridana grades

in to the Pseudevemietum furfuraceae on rougher bark.

On damp shaded bark of ash, oak and elm in carrs and other woodland bryophyte

dominated communities there occurs, with a few associated lichens like Dimerella

diluta and Arthonia spadicea, the rare lichen Ramonia chrysophaea.

The lichen communities characteristic of enriched or eutrophicated bark, the

Xanthorion, are frequent on hedgerow trees especially ash, elm and sycamore but

are rarely well developed. One of the commonest associations is the Buellietum punc-

tiformis distinguished by a species poor community comprising Buellia punctata,

Candelariella vitellina, Diploicia canescens, Lecanora chlarotera, Lecidella elaeochroma,

Xanthoria parietina and X. candelana.

Physcia dominated communities are still widespread, but it is rare to find them

27



well developed. At Hilborough Park, Rose listed one such community on ash, com-

prising Acrocordia gemmata, Anaptychia ciliaris, Buellia punctata, Calicium viride,

Diploicia canescens, Lecanora expallens, Lepraria incana, Opegrapha varia, Parmelia

acetabulum, P. subrudecta, P. sulcata, Pertusaria albescens var. corallina, Phaeophyscia

orbicularis, Physcia aipolia, Physconia enteroxantha, P. grisea, Ramalina baltica, and

Xanthoria parietina. Parmelia tiliacea has since been recorded from this same
community.

An association which is fast disappearing with the spread of Dutch Elm disease

is one dominated by Caloplaca luteoalba, this is generally confined to wound tracks

where it can dominate extensive areas of bark Bacidia incompta is found in a similar

situation at Wighton.
Ramalina dominated communities are quite frequent on sycamore, rarely ash

and elm, particularly near the sea and in other exposed situations. These include

Ramalina farinacea, R. baltica, R. lacera {= R. duriaei) R. fastigiata and rarely R.

fraxinea. At times this association comes close to the Physica dominated communities

as on sycamores at Guist.

Fence posts inland generally have a very poor flora, though Cyphelium inquinans

is not infrequent usually growing only with Lecanora conizaeoides. This community
is distinct from Xanthoria dominated communities which are found in more
eutrophicated situations as near farms with Xanthoria candelaris and Physica species.

The flora

A total of 349 lichen taxa and 3 allied non lichenised fungi are accepted as occuring

or having occured in the county and of these 32 have not been recorded since 1960.

Geographical affinities

When the geographical affinities of the flora are examined it is not surprising that

a large proportion can be placed in the broad classification of cosmopolitan. The
other major elements are those with a general southern distribution in the British

Isles and a south-eastern one. A small number of species appear to have a distribu-

tion centred in the north and north east of Britain. There is also the small Breckland

element which is probably best placed in the general southern or south eastern groups

(Coppins 1976). This analysis largely refers to lichens on trees, similar patterns can

be discerned amongst lichens from other habitats.

General southern element -

Arthonia impolita, Lecanactis lyncea, L. premnea, Phlyctis agelaea (formerly), Usnea
articulata.

General eastern -

Examples include Anaptychia ciliaris Caloplaca luteoalba, Parmelia acetabulum and
Pertusaria coccodes.

South-eastern -

Extreme south-eastern species include Cyphelium notarisii, Cliostomum graniforme

and Lecanactis hemisphaerica. More general south-eastern species include Caloplaca

teicholyta, Caloplaca ruderum, and perhaps Cyphelium inquinans and Cladonia glauca.

The Breckland species Buellia asterella and Squamarina lentigera perhaps belong here.
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Northern or north-eastern -

Bryoria fuscescens, Cetraria pinastri C. sepincola, C. islandica, Cladonia sulphurina
and Pseudevernia furfuracea.

The widespread element includes;

a) ubiquitous species for example Arthonia radiata, Arthopyrenia gemmata,
Cliostomum griffithii, Cetraria chlorophylla, Cladonia coniocraea, Evemia
prunastri, Hypogymnia physodes, Lecanora chlarotera, L. expallens, Lecidella

elaechroma, Lepraria incana, Opegrapha vulgata, O. varia., Parmelia caperata

P. perlata, P. saxatilis, P. subrudecta, P. sulcata, Pertusaria amara, P. pertusa,

Phlyctis argena, Platismatia glauca, Ramalina farinacea and Usnea subfloridana.

b) general woodland species for example Dimerella diluta, Graphis elegans,

Opegrapha vermicellifera and Pertusaria leioplaca.

c) old woodland species Haematomma elatinum and Thelotrema lepadinum.

d) species of open habitats Caloplaca citrina, Physcia adscendens, P. aipolia P. tenella,

Physconia distorta, Ramalina fastigiata, Xanthoria parietina and X. polycarpa.

It is difficult to detect distribution patterns within the county except those ap-

parently caused by air pollution and referred to earlier. There is however perhaps

a submaritime element with species like Opegrapha chevallieri, Ochrolechia parella

and perhaps some of the Ramalina species. Cyphelium notarisii also appears to belong

here. The absence of Lecanactis hemisphaerica from churches away from the east

coast is difficult to explain but it follows a similar pattern in Suffolk. It may be

coincidental that all its sites lie within the area which receives an average mean dura-

tion of over 4.5 hours of bright sunshine. The Breckland species are probably

restricted to the area by land use and geological factors, but it is possible that there

is also a climatic element.

Changes in status

Of the 352 taxa that are accepted as having been recorded from the county 32 (9.1%)

have not been found since 1960. These are considered to be extinct though it is

likely that some of them will be refound in due course.

Table 3 Species considered extinct.

Aspicilia gibbosa s. Lecanora populicola c.

Calicium abietinum 1 . Leptogium palmatum t.

Calicium quercinum 1 . Leptogium sinuatum s.

Caloplaca atroflava s. Leptogium tenuissimum t.

Calopaca stillicidiorum t. Moelleropsis nebulosa t.

Catinaria grossa c. Mycocalicium parietinum 1.

Cetraria pinastri 1. Pannaria leucophaea n.s.

Cetraria sepincola 1. Pannaria pezizoides t.

Chaenotheca chrysocephala 1. Parmeliopsis aleurites 1.

Chaenotheca phaeocephala 1. Phlyctis agelaea c.

Collema cristatum t. Polyblastia gelatinosa t.

Collema limosum t. Polychidium muscicola t.

Coniocybe furfuracea n.s. Porina borreri c.

Endocarpon adscendens t. Psoroma hypnorum t.

Gyalecta geoica t. Ramalina calicaris c.

Gyalecta jenensis t. Rinodina roboris c.

Substrate preferences: c = corticolous, 1 = lignicolous, s = saxicolous, t = terricolous, n.s. = not stated.
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When the flora was analysed for habitat preference it was found that a larger

number of species proportionately had become extinct among those lichens grow-

ing on the ground, ie. terricolous species and those growing on wood, ie. lignicolous.

The comparitive figures are shown in table 4.

Table 4 Substrate preferences.

Habitat type corticolous

no. %
lignicolous

no. %
saxicolous

no. %
terricolous

no. %
unclassified

no. %
Total Flora

352 130 39.5 18 5.1 112 31.8 72 20.5 9 2.6

Extinctions

32 6 18.8 8 25 4 12.5 12 37.5 2 6.3

It does seem that park palings, barn doors and other boarded buildings were
a rich substratum up until the last century as evidenced by the collections and writings

of early workers eg. Mayfield (Coppins and Lambley, 1974). It is not clear why
the flora of this substrate has declined but the physical replacement ofwooden gates

by iron ones, and the frequent use of treated wood now in buildings and fences

is probably important. Mr. Crowe’s barn at Lakenham for instance must have been
a fine sight with species like Arthonia impolita and Cliostomum graniforme growing
on it. The best communities which survive on this substrate now are mostly near

the coast.

Habitat destruction and successional changes of the vegetation are probably the

prime reasons for the losses of many heath and dune lichens. In particular the Yar-

mouth Denes and Hemsby Marrams appear to have had some interesting species

in the nineteenth century like Psoroma hypnorum and Pannaria pezizoides. These
habitats were presumably destroyed during the development of Yarmouth in the

nineteenth and twentieth centuries. Habitat destruction and perhaps afforestation

may explain the loss of other species like Moelleropsis nebulosa.

Whilst relatively few lichens have become extinct many more have declined both

in abundance and luxuriance. This is particularly noteworthy with many of the

species associated with the Xanthorion. Collections of species like Anaptychia ciliaris

and Ramalina fraxinea from the nineteenth century show well developed specimens
which are often abundantly fertile. References to them in the floras usually refer

to them as being ‘common’. This is not true now, both Anaptychia ciliaris and
Ramalina fraxinea are rarely found fruiting and Ramalina fraxinea in particular looks

very stunted. The Xanthorion is now becoming a relict community and many of

the more exacting species are likely to become extinct or nearly so in the next few
decades. The species which are perhaps most at risk include: Anaptychia ciliaris,

Bacidia incompta, B. phacodes, B. rubella, Caloplaca cerina, C. luteoalba, Gyalecta

truncigena, Parmelia tiliacea, Physcia aipolia and Ramalina fraxinea. The factors which
have caused this decline are probably several and include increased air pollution,

Dutch elm disease and the widespread use of artifical fertilisers at the expense of

animal manures. Most remaining Xanthorion communities survive in parkland and
are dependent on the maintenance of traditional management practices.

Changes have been noted in other lichen communities on trees even within the

last 15 years. Formerly rich communities on oaks at Horsford and to a lesser extent

Bylaugh have become poorer with species like Parmelia caperata (Fig. 4), P. perlata
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Fig. 4 Parmelia caperata. Horsford.

and Usnea intexta dying. In these sites agricultural practices are not implicated and
the cause appears consistent with damage due to high sulphur dioxide levels or in-

creased acidification of bark due to acid rain. In other parts of the county it is often

difficult to ascertain whether air pollution or agricultural chemicals are more im-

portant. In this context it is perhaps significant that relatively rich lichen communities
remain in the Stanford Army Training Area, where agricultural chemicals are little

used and sheep farming is the main agricultural activity.

There seems little change in the status of most lichens growing on stonework,

especially in country churchyards. However, there are some lichens growing on stone

which appear to have increased, these include Lecanora muralis, Parmelia mougeotii,

P. verruculifera, Stereocaulon nanodes, Rhizocarpon geographicum and Xanthoria

elegans. Parmeliopsis ambigua is a corticolous species which may also have become
more common, though less dramatically than elsewhere in the country. The most
spectacular increase of all as elsewhere, is the spread of Lecanora conizaeoides not

known in the county in the nineteenth century and first recorded on birch and pine

in the mid 1930’s. It is apparently absent from specimens collected on other bark

substrates at that time.
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THE WORK OF WALTER LOWNE, TAXIDERMIST OF
GREAT YARMOUTH

P. A. Morris

West Mains, Ascot, Berkshire, SL5 7DG.

Introduction

It is not easy to discover details of the day to day work of minor 19th century
tradesmen and craftsmen. This is particularly true for those like taxidermists who
were once to be found in every town, but whose trade disappeared almost entirely

in the middle years of this century. The old taxidermists provided a service for col-

lectors, naturalists, sportsmen and the general public, sometimes for several decades

in the same place; yet they often operated as a one-man business and kept no records

of their transactions. They were frequently well known locally among their actual

and potential clientele and so did not bother to issue price lists or catalogues to

solicit business. Some taxidermists were also of a secretive disposition and probably

disinclined to discuss their business affairs with others. Consequently we know very

little indeed about the life and works of even the most famous of the old taxider-

mists who were familiar names a hundred years ago. Often a taxidermist’s work
has survived, identified by an attached trade label or highly distinctive style, but

nothing at all is known about the man himself or the business he transacted.

The present paper reviews what is known about Walter Lowne (1854-1915),

taxidermist of Great Yarmouth, and his work. It is based principally on three

documents described below, ofwhich the ledger is almost unique in offering a detailed

insight into the work and income of a small-town taxidermist over a period of 26

years. This and the record book, were saved from a ‘rag shop’ during the First World
War, where they had been sent to be pulped after Lowne’s death. They were found

there by Arthur H. Patterson, the well-known Norfolk author and columnist who
wrote under the name ‘John Knowlittle’.

Sources of information

(a) The Ledger of Walter Lowne

This is a workbook in which Lowne recorded all the jobs for which he was paid,

from 1886 to 1911 inclusive. The date, customer’s name and price charged was

noted, together with the name of the animal(s) he preserved and dimensions of the

glass case in which many of the specimens were mounted (Fig. 1). The book was

made up daily or at very short intervals. Some entries are vague (eg “gull”), others

are deleted and it is not clear whether this reflects work that was not paid for or

never actually done. It is sometimes unclear whether a new bird was being set up

in a case or merely a case being built for an existing specimen.

This document was given by A. H. Patterson to P. E. Rumbelow. He gave it

to the late Robin Harrison of Great Yarmouth in 1954, who kindly allowed the

author to copy it in 1986. The original is still owned by Mrs Harrison. A photocopy

will be deposited in the Norwich Public Library Archive, another is in the author’s

own collection.

(b) ‘The Record Book of Walter Lowne, bird staffer of Fuller's HUT

Thus titled by A. H. Patterson this is a small lined book (10 x 16cm) of 70pp. The

Trans. Norfolk Norwich Nat. Soc.

1988 28(1), 33-44.
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Fig. 1 A page from the ledger of Walter Lowne. The date is followed by the

customer’s name, the dimensions of the case, the work done and the price charged.
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original is in the Archive section of the Norwich Public Library (MS no. 4185).
It lists in date order, a selection of the more notable bird specimens that passed
through Lowne’s hands (or were seen by him) 1878-1893 inclusive. There are about
20 entries per year, including many that do not appear in the ledger, perhaps because
they were sold in the flesh to others or perhaps never bought by Lowne at all. A
few have buying prices indicated by the prefix ‘B’, 14 of which also show the sell-

ing price (‘S’), in many other cases only one or other is given; the majority have
no information on prices given. The locality and collector/source of each bird is

also noted as ’where taken’ and ’who by’. A few pages record prizes won at local

cage bird shows, also some addresses. The title and a few annotations are in A. H.
Patterson’s handwriting.

{c) ‘A short Biography of Walter Lowne (1854-1915) Taxidermist’

This quarto sized manuscript by A. H. Patterson comprises 28 pages of handwrit-
ten reminiscences about Lowne and (even more) the local bird catchers of Great
Yarmouth. There are extensive extracts from Lowne’s record book (above), though
the ledger is not mentioned. An additional 11 pages contain newspaper cuttings

and illustrations referring to cage birds kept by Lowne. The original document now
belongs to a private collector of Patterson’s work; a photocopy is in the author’s

collection.

These documents are referred to as (a), (b) and (c) below and are the principal

sources from which the present paper has been derived. Prices given in this paper

are in pounds, shillings and old pence, as in the original documents.

Walter Lowne: personal details

Arthur Patterson knew Lowne having lived in an adjoining house for some years

(c), but never learned anything of his boyhood save that he was always keenly in-

terested in birds. Lowne was born in 1854 in Martham (Norfolk) and served his

apprenticeship there. He then moved to Great Yarmouth 15km away to take up
work as a carpenter and remained there until his death on 17 January 1915. In his

early twenties, Lowne decided to take up taxidermy in his spare time. Patterson

gave him a book on the subject and Lowne had a local bird stuffer named Juler

set up a cuckoo for him. This was speedily dismantled to reveal its secrets, and

by 1878 Lowne was selling mounted birds (b). He worked from a garden shed, (pro-

bably at 23, Caister Road; see fig. 2) until 1881 when he took over Watson’s game
dealer’s shop at 40, Fullers Hill. Lowne is listed at this address in Trade Direc-

tories 1883-1916 and it is given on his death certificate. The shop was well placed

on a main road, between the game dealer’s stalls in the market and Breydon Water,

twin sources of so many of his specimens. Patterson noted in (b) “Walter and I

went in for stuffing together. He sat at it all night, frequently after a day’s work

as a carpenter. I foolishly went courting. We each excelled in our own way. He
made a living of stuffing; I got an excellent wife.” In fact Lowne also married, and

his wife Hannah Mary, two years his junior, outlived him by 29 years. They are

buried together in Belton Churchyard, close to Great Yarmouth. No photographs

or other documents relating to Lowne have been traced, nor does Patterson give

any more information in his many books on rural life in Norfolk.

Lowne died relatively young (aged 62) and was evidently in poor health for many

years. His record book (b) is increasingly truncated after ’an illness’ is given as the
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Fig. 2 Early trade label of Walter Lowne. (Black print on blue/green paper.)

entry for 1897. There was only one record noted in 1901 and none for 1900 or

1902. Similarly his ledger (a) shows an average of 188 jobs completed per year, declin-

ing in 1908 and 1909 and dropping sharply to 90 in 1910 and 74 in 1911 when
the ledger ceases. His last record (b) was of a glossy ibis at Acle in October 1913,

followed by a note by Patterson “In these lean years poor old Lowne was frequent-

ly ill. He used arsenic for preservative rather carelessly and probably his illnesses

were (my italics) due to this and his entire collapse.” Lowne’s death certificate records

’chronic nephritis’ as the cause. It should be noted that many contemporary tax-

idermists lived at least 10 years longer than he did, despite similar exposure to arsenic.

Patterson also refers to several ’strokes’; the ’last attack of which was 1915’ (c).

Patterson described Lowne as being of cheerful and optimistic disposition but

somewhat dogmatic. He was a large man, above average height and inclined to

stoutness. He was a keen angler, secretary of a local club for many years and won
prizes for large catches and specimen fish (c). His association with anglers was
doubtless good for business and he mounted 595 freshwater fish in 26 years (a).

He was also an enthusiastic and accomplished aviculturalist. He won prizes for

cage birds and ornamental fowl at national and many local shows and was sometimes
appointed a judge. He was particularly noted for skill in raising and keeping ’dif-

ficult’ birds (eg. shorelarks, nightingales; kingfishers and bearded tits were raised

even from nestlings and were special favourites). He does not appear to have con-

tributed to scientific publications (apart from short articles on buntings in avicultural

magazines) but submitted brief observations to the local Press on notable species

brought in for preservation.

A note by Patterson (b) indicates that Ted Knights worked as an assistant to

Lowne in 1895. This was probably J. E. Knights who was in business on his own
account (though not listed in Trade Directories) in 1922. A printed trade label of

that date on a case of sanderlings in the Norwich Castle Museum gives his address

as 87 Churchill Road and previously 14 Beconsfield Road, North Denes, Great Yar-

mouth. Other taxidermists contemporary with Lowne, included Ed. Lighton listed

in Trade Directories (1908-1933) and G. Smith & Son (1890-1892); at least two more
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are mentioned by Patterson but not listed in Directories (Ben Dye & ’Harvey’). E.
C. Saunders, another Yarmouth taxidermist, was in business later, (1925-1937). In
addition there were others contemporary with Lowne nearby in Lowestoft: James
Bull, (1888-1892) and Howard Bunn, (1888-1916); two more in Beccles (W. Gent,
1904-1933; Robert Tilney & Son, 1888-1892), more in Norwich only 30km away
and still others elsewhere within 80km. Inevitably there was rivalry, leading to some
minor ’sharp practices’, described by Patterson, and efforts by the wildfowlers to
play off one taxidermist against another to get the best price for a rare bird.

Most of Lowne’s customers (a) were local, though he also dispatched to addresses
in London, Surrey and Calafornia (sic.). He sent a penguin to Woking, and in 1908
supplied birds to the famous London collector J. B. Nicholls who was somewhat
overcharged. Lowne also had a note (b) of the address of A. F. Griffith (taxidermist
at the Booth Museum, Brighton) to whom he sent a rough-legged buzzard, wax-
wing and great snipe “in the flesh”. There is no evidence in documents, contem-
porary accounts or on trade labels, that Lowne dealt in birds’ eggs, as did many
other taxidermists. Patterson says Lowne had a small collection of mounted birds,
but this was not a private museum, more a temporary repository for rarities which
he had bought speculatively and hoped to sell.

The Birds

In 26 years (1886-1911), Lowne’s ledger records that he handled a minimum of4,784
birds, an average of 184 per year. Critics (see below) might assume this to be a heavy
drain on local populations, but in fact 22% were domestic species (including 431
canaries). Altogether he prepared specimens of at least 206 wild bird species, handling

an average of 55 species each year. Many specimens, even of the wild species, were
aviary reared birds, presumably including at least some of the 383 kingfishers he

prepared. Nevertheless Lowne also prepared what today seems an astonishing number
of owls (459), including at least 173 barn owls and 94 long-eared owls (many others,

simply recorded as ’owls’ could have been these species too). Similarly, birds of

prey were popular with his customers and Lowne prepared at least 213 of them
(including 90 kestrels, 29 harriers, 2 goshawks, 7 merlins, 12 rough-legged but only

3 common buzzards, 2 honey buzzards, 9 peregrines; also hobby and “orange-legged

hobby” possibly a red-footed falcon). However in some years he handled no birds

of prey at all and in total they comprised only 4% of his avian output. Positioned

between the sea and great Norfolk wetlands, it is not surprising that Lowne’s birds

included 202 ducks (though only representing 4% of his total birds). He was also

well placed for vagrants of Continental origin (spoonbills, 2 x golden oriole, 3 x

glossy ibis) and 423 seabirds (9% of total birds). In the 26 years he recorded 45

herons, 30 bitterns (especially obtained in cold winters) and 15 red-backed shrikes.

Several species were handled regularly (in at least 20 of the 26 years) e.g. bullfinch,

goldfinch, kingfisher, little grebe, pheasant, woodcock, heron, jay, kestrel, spar-

rowhawk. Certain species were handled only once, being very scarce (e.g. little

bustard, grosbeak, Iceland gull, purple heron, nutcracker). Some occurred only rarely

(e.g. avocet in 2 years, little bittern in 3, snow bunting in 5) because they were and

are, uncommon. Fulmars were handled in only 1895 and 1898, probably reflecting

their scarcity as British birds at that time (they are common on the Norfolk coast

now). His first preserved little owl was not until 1900, again because this relatively

recently introduced species had not yet become so widespread as it is now. Con-
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versely, corncrakes, referred to as ’land rails’; were handled in 13 years but are now
very rare due to changed farming practices. The infrequent occurrence of dipper,

red grouse (in 2 years each) no doubt reflects the fact that they are not normally

associated with this part of Britain, but the apparent scarcity of locally common
species handled in only 1 or 2 of the 26 years (e.g. reed bunting, brent goose, meadow
pipit, reed warbler) must mean that they were regarded as uninteresting and not

worth bothering about. Similarly, Lowne records no examples of blackcap, chiff-

chaff, many other common warblers or sandwich terns; all of which would have

been very abundant locally. He preserved few geese, probably because most were
shot for eating and few people wanted such bulky specimens. Swans were also not

much in demand, though one job comprised “2 head necks in glass case”. There
is some indication that Lowne mounted birds from previously-prepared cabinet skins

e.g. a January (1897) swallow and June (1886) redwings. Some species treated in

this paper as ’domestic’ were actually foreign species bought in as skins or obtained

from a menagerie. He also remounted badly stuffed specimens, presumably originally

set up by someone else.

Many of the birds are referred to by obsolete vernacular names e.g. ’land rail’,

’bullie’ (Hett, 1902). Frequent reference to ’mule’ (cross between a canary and a

wild finch species) is further evidence of his avicultural activities. Similarly preser-

ving a ’nun’ probably referred to a species of Indian mannikin {Munia sp.) from
his aviary rather than a member of the local convent.

He handled white, black, fawn or piebald specimens of 14 bird species:

sparrow—one white, two pied, one ’curious’,

blackbird—two pied, two fawn,

skylark—one black, one white, one pied,

pheasant—three white, two piebald,

house martin—one white,

linnet—one white,

swallow—one white,

woodcock—one white,

goldfinch—one white,

greenfinch—one white,

redpoll—one fawn,

lapwing—two fawn.

yellowhammer—one (’variety’) also variety mallard (one).

There were also two four legged chicks, a four and a five legged duckling and
a six legged kitten.

At the turn of the century, it was fashionable to use a decorative screen to hide

unused domestic fireplaces during the summer. These were usually about Im tall

often consisting of a framed picture or embroidery, supported on legs. Taxidermists’

catalogues show that the glass frame could be made to contain an assortment of

colourful birds or a single bird. In the latter case it was usually an owl or heron,

with the wings spread and fastened vertically behind the bird’s body. Sometimes
these distorted apparitions were not protected by glass and few examples survived

half a century of dusting and vacuum cleaning.

Lowne prepared 72 of these firescreens, 20 of them featuring a heron (priced

at a guinea each), but only one bittern. Twenty eight were made with owls, 17 with

gulls; kestrels, a jay and a (sparrow?)hawk were used in the others.

Lowne was active at a time when birds were in fashion as embellishments for
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ladies hats (Doughty, 1975), Contemporary campaigns against the use of birds in
the millinery trade, leading to the formation of what became the RSPB, and the
popular writings ofW. H. Hudson and others, seem not to have damaged this aspect
of his business. Some of his hats seem especially bizarre—three orders were for

woodpeckers; pheasant heads were popular as were terns (including three on one
hat and another displayed with a cuckoo). Dunlin, snipe, swallow, nightjar, goldcrests

(two on one hat), starling, bearded tit (two on one hat), “goldfinch & c” greenfinch
and blue tits, jay wings and head, were all used. It is difficult to understand how
one of his customers could wear a parrot on her hat; another ordered a budgerigar
for a hat (or maybe supplied her own late companion?).

The commonest millinery order was for kingfishers. Thirteen were supplied
(including one with a fish). Some of these birds were no doubt local, but others
may have been bought in as skins. Lowne records his use of skins bought from dealers

(e.g. humming birds) and 50,000 kingfisher skins were sold in three English sales

in 1906 & 1907, so there was no shortage of material (Doughty, 1975).

The Fish

Preserving trout as a client’s souvenir of a day’s skilful flyfishing was a regular source

of income for many taxidermists but salmonids comprised only 2% of all the fish

prepared by Lowne. Not surprisingly, the common coarse fish, more typical of his

local waters, predominated. Roach, rudd, bream and perch made up three quarters

of his fish work. The 83 pike that passed through his hands mostly weighed less

than 201b, perhaps because Norfolk waters were not a source of larger pike or perhaps

because trophy specimens and record fish were customarily sent to a major taxider-

mist, like John Cooper of London, with a reputation for specialising-in fish. Several

of the pike were mounted as heads only including one in an unusual octagonal case.

Only three eels figured among Lowne’s 595 freshwater fish, but these are not nor-

mally popular as trophies or attractive specimens. More surprisingly, there were
only seven carp. The single Zander probably reflects its relatively recent introduc-

tion to Britain in 1878 (Lever, 1977).

All the fish were cased, often with curved glass, a fashionable way of displaying

fish, costing substantially more than plain glass. Some were furnished with a gilt

line around the edge of the glass. Fish cases were among Lowne’s more expensive

productions, many costing over £1 and large pike up to £4. In all he prepared 402

cases of fish in 26 years, an average of 15.5 a year, usually done in batches. This

was probably for convenience and also perhaps dictated by fishing seasons. Often

rudd and roach especially were cased together, perhaps as a record of a day’s fishing.

Being based at a seaport with an active fishing fleet, Lowne might have prepared

more marine fish. In fact he listed (a) only 23 specimens of 14 species. These in-

cluded a lamprey, a small shark, a cod head, a flying fish (source not clear) and

a sturgeon. Curiously there were six lumpsuckers, a species which is both unattrac-

tive and unexpected along the sandy East Anglian coast.

The Mammals etc

Between 1886-1911, Lowne preserved 578 mammal specimens, excluding items used

as prey for owls. As with his bird taxidermy, a substantial proportion of the jobs

(22% of mammal specimens) involved domestic and zoo species. Of the 451 wild

mammals, red squirrels accounted for 46%, stoats and weasels jointly comprised

15%. The few foxes (4 whole, 6 heads & 8 skins) formed only 4% of his mammal
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work, whereas for most taxidermists, mounting fox-hunting trophies is a major ele-

ment of reliable business. The wet pastures of eastern Norfolk were probably poor-

ly suited to foxes and huntsmen alike. Hares too were commonly prepared by tax-

idermists, but Lowne handled only 1
1
(plus 8 skins and many ’pads’). It is no sur-

prise that 10% of Lowne’s wild mammals (48) were otters. Most of these were pro-

bably shot or trapped (especially by water bailiffs), road casualties being unlikely

at that time. A customer with a local address brought in a polecat in 1904, perhaps

one of the last found in Norfolk as this species was extinct there soon after (Langley

& Yalden, 1977). No fewer than 18 bats were preserved by Lowne for his customers,

though the appeal of such specimens is difficult to see; similarly the 35 moles he

mounted (9% of all his wild mammal specimens). These were in addition to the

more understandable, if tedious, job of ’dressing’ 384 mole skins in 1908 (for £4)
and another 300 in 1910. Eight of the moles were interesting, being white; 4 of

them came from the same area (Mautby) 6km NW of Yarmouth. One of these,

mounted in a glass case in 1905 for five shillings is now in the author’s collection.

The other wild mammals set up by Lowne included (only) eight hedgehogs, 13 rab-

bits and a few deer heads (red, fallow & roe). The ’domestic’ species included 52

dogs of many breeds, often as heads only. One was recorded thus: “King Charles

as rug”. There were 18 cats (plus one tail), five guinea pigs, two mice, 30 farm
animals (mostly as heads including a “cow head for Bishop Fisher”), three ferrets,

four monkeys, five marmozet (sic) and three mongoose. These last items must have

come from a zoo or possibly seamen in port. More extraordinary are the walrus

head, beaver, raccoon and porcupine. His six seals may have been local ones which
breed on nearby Scroby Sands.

Lowne charged for three hooves, one as “horse hoof inkstand”, a type of tasteless

curio often prepared by taxidermists. He also supplied “cow’s heart in round” (dome)

and two bear feet. A ’two headed calf and a ’malformed calf head’ were no doubt
from a local farm. His biggest job (apart from articulating a whale skeleton for the

local museum) was a Shetland pony for which he charged £3-15-0d. Occasional fox

brushes and “horns mounted” are not included in this analysis of Lowne’s work.

An alligator, two tortoises, a salamander, four lobsters, nine snakes, four spider crabs,

a sea mouse, a “Norway shrimp” QNephrops) add to the diversity of his products;

the single porpoise he mounted probably convinced everyone that these animals

are not suitable for the taxidermist’s skills.

Albinos and other colour variants were prized by collectors, so any available

specimens were likely to be passed to the local taxidermist. Apart from the eight

white moles mentioned above, Lowne had no variant mammals though he did record

four white stoats (two of them as early as October, in 1898 and 1902).

Sources of specimens

It is unlikely that Lowne did much collecting himself. He bought a gun licence

in 1880, but obtained little on his forays (c), and probably was too busy for much
shooting. A substantial proportion of Lowne’s work comprised domestic species,

including many birds that were presumably from his own aviaries where he also

kept and bred various wild species. A lot of the birds and mammals listed in his

ledger (a) were brought to him by members of the public to be mounted (c). These
doubtless included shot and trapped specimens, but also birds which he recorded

(b) as killed by the newly-erected telephone wires. It is possible that some of his

suppliers were less than honest, perhaps wishing to conceal acts of trespass. For
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example it is difiicult to believe the record (b,c) of 15 common buzzards washed
up on the beach, though an abundance of little auks in winter 1894-5 and 1900-01
correspond to a note in the logbook (b) ’severe weather’ and widespread ’wrecks’
of this species noted elsewhere (Fisher & Lockley, 1954). Some specimens were
brought from elsewhere (e.g. five bluethroats from Cley, costing 8/ld in 1883) and
many skins came from other dealers. He prepared at least seven “albertross”, possibly

brought to Great Yarmouth by seamen as souvenirs from the Southern Hemisphere.
Many of Lowne’s specimens were bought from friends in the country (c) as

speculative purchases. Many more came from Durrant’s famous game stall in Yar-
mouth, including a peregrine in 1882 and spotted crake in 1884. Patterson (1904)
recorded that Durrant’s stall held over 900 birds on 16th December 1899, and was
a favourite place to look for unrecognised rarities among the common waders. Lowne
also obtained from fishermen birds collected at sea, including rarities such as glaucous

gulls and Richardson’s (arctic) skua, but also (supposedly) a goshawk and a golden
oriole. There was evidently considerable competitiveness and some sharp practice

among the buyers and sellers of dead birds, described in several of Patterson’s books
(Frost, 1987).

Patterson often referred to the activities of a group of bird catchers who used
snares and clap nets on the dunes north of Yarmouth to catch migrant birds for

the London market (Frost, 1987). Lowne evidently received live specimens for his

aviaries from this source and, in turn, supplied mounted birds “for decoys” (a);

a linnet in 1907, a duck 1908 and a wood pigeon in 1909.

According to Patterson (1904), local wildfowlers would get 4d-6d for a fresh

kingfisher, Lowne charged two shillings for one mounted on a perch. Rarer specimens

permitted a larger mark-up (especially if the shooter or game dealer did not recognise

a rarity for what it was). A fawn blackbird Lowne bought for 21- was sold for 20/-.

The prices Lowne paid were sometimes noted in his record book (b), e.g. 6d for

a black redstart (1891) and 2/6d for a velvet scoter. In a few cases (14 species) he

also noted the selling price, typically 2-4 times as much, but he did not indicate

when the latter included the cost of a case.

Workload and Income
Lowne completed 4,881 jobs (many of them comprising more than one item) in

26 years, an average of 188 per year. He also did small carpentry jobs (e.g. building

glass cases for models) and sold glass domes for clocks, adding to his income. At

the back of the ledger (a) are notes of jobs done off the premises, particularly

renovating other people’s collections and building museum cases on site. Many of

these jobs were only carpentry, but collectively they evidently earned a useful amount.

In 1891 he attended to the collection of ’Sir S. B. Crossley Bart’ for six days, charg-

ing for “self and man and railway” £l-3-8d per day, plus half a gallon of benzoline

at 4/- (for cleaning & fumigating). He renovated Mr Corkhill’s whale (£l-5-4d for

38 hours, plus 15/- for expenses and materials). Griffin & Myhill are referred to

as assistants, the latter evidently helping to build a rock scene for an eagle group

in “Foulsham Case”. Myhill’s time was charged at 9d per hour, Lowne’s at one

shilling.

Apart from 1909 & 191 1, during presumed illness, Lowne’s yearly income varied

between £97 and £220, averaging £155 p.a. excluding work done off the premises.

This represents about £3 per week, double that associated with ’solid working class

comfort’ and well into the income range of skilled tradesmen in the 1890’s (Burnett,

41



1969). However, recorded payments to Lowne (a) had to cover his expenses too,

so his actual income was less than the gross totals given. His prices were stable,

e.g. two shillings to mount a canary, throughout the period 1886-1911 (equivalent

to the cost of lb of tea). Simply preparing a cabinet skin of a small passerine cost

9d. Setting it up on a perch cost 2/- but for building the glass case Lowne charged

more than for his taxidermy, reflecting the extra time that good carpentry took (even

when he used ready-made soap or borax boxes). For example ’stufTing owl’ cost

3/6d. In a glass case the price was 10/- and with glass end panels (abbreviated ’GE’

in his ledger), 11 /6d. A tinted background or ’water scene’ (for ducks) cost a shill-

ing more. He charged three shillings for “stuffing squirrel”, and 7/6d. for setting

it in a case. For building a case for a squirrel that was already done he charged

6/-. Fish were always more expensive, typically £3-£4 for a 151b pike. Curved glass

fronts were more costly than plain glass; gold edging added further to the expense.

He used glass fronted, glass ended, glass topped and all glass cases; even the

occasional diamond shape or octagon. Lowne dealt in various manufactured items,

especially glass domes, of which he sold a total of 751 (mostly round, some oval

a few square—reflecting their relative scarcity and price). Being a carpenter he was
perhaps better able to vary the design and size of his glass cases (in contrast with

the standard ’formula’ type cases built by Gunn of Norwich). The groundwork was
usually of peat covered paper painted brown with green ’highlights’, similar to the

style of other Norfolk taxidermists. He often incorporated abundant dried moss and
green painted sprigs of vegetation and painted inside the case a deep sky blue (occa-

sionally attempting a pink ’sunset’ tint). Often a gilt frame (’GF’ in his ledger) was
inserted behind the glass; taxidermists usually used gilt strips (if at all) on the out-

side of the glass to hold it in place. On the back of the case was fixed Lowne’s trade

label featuring symbols representing a medal he won for a group of birds in 1881.

At least three variants, differing slightly in the typeface, were used until at least

1888. By 1905 he had changed to a square label showing the medal and an avocet

(Fig. 3). Despite adopting this bird as his emblem, Lowne prepared very few ofthem.

Lowne’s cases generally appeared neat, pretty and decorative, their main pur-

pose though with scant regard for botanical exactitude, as was normal in this type

of work. The quality of his taxidermy varied considerably. Some of his birds are

neatly finished and, for their period, better than average in terms of lifelike ap-

pearance. However, other specimens are very crude and most are very static and
’wooden’ in attitude, reflecting an unimaginative approach to taxidermy common
at that time. X-rays of extant bird specimens suggest that he used a mass of tow,

tightly bound with thread to form the body, with a central wire pushed in from
the rear and out the top of the head. This and the two leg wires (with sharpened

ends, pushed up the legs from the feet) were doubled over and bent into the body.

The tail was supported on a separate wire, and the wings (at least in birds up to

the size of a teal) were not wired but simply pinned in place. Examples of Lowne’s
mammal specimens are less often seen today.

Discussion

Although some British taxidermists were in business for many decades, few detail-

ed records of their work have survived. Ledgers from the Sheals brothers of Belfast

have been preserved, also some incomplete trading records of E. C. Saunders (Great

Yarmouth) and possibly one Scottish taxidermist. Occasional descriptions of tax-

idermists, their work and prices appear in the 19th century literature and some of
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PRESERVED BY

W. LOWNE,
Naturalist,

FULLER'S HILL AVIARIES,

GREAT YARMOUTH.

AVOCtT

KNlMT^LiS, BIIRIDS 8c FISH
Prcse.nrtd a.nd Mounted -to restfr\i>lt Nature.

Hea3s Mounted for Halls

Birds made Into Screens

All kindi of Hatural

Histo^ Work donP.

Fig. 3 Lowne’s avocet label in use at the turn of the century.

the major firms published price lists and catalogues. However, none of these

documents offer such an insight into the actual work done by the typical taxider-

mist as we now have for Walter Lowne.
Perhaps the most significant revelation is the very large proportion of his work

that comprised domestic animals. Even though he lived and worked in a faunistically

rich area, at a time of great enthusiasm among dedicated collectors, over 20% of
Lowne’s birds and mammals were domestic in origin. He may have been atypical

among taxidermists in maintaining an active avicultural enterprise, providing many
specimens. Nevertheless, his ledgers offer little evidence to support the sometimes
virulent condemnation of taxidermists as being responsible for persecution of rare

and predatory species (Nicholson, 1926). In Lowne’s case at least, it is obvious that

he collected little himself and was only one ofmany local tradesmen (including the

game dealers) who paid for specimens brought in by professional wildfowlers.

Though not unknown among some of the more ruthless bird collectors, Lowne did

not act as a major agent for any of them. The list of customer’s names in his ledger

offers no evidence that he was retained by any regular collector, nor that he profit-

ted from excessive collecting zeal on the part of any particular individuals as did

George Bristow of St. Leonards-on-Sea for example, (Nicholson et al, 1962).

The surviving documents relating to Lowne and reviewed here suggest that he

was a hard working, well known local craftsman, keenly interested in birds, but
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without scientific aspirations or national prominence. As such, he must have been

very typical of the many hundreds of British taxidermists who prospered in the years

between 1850 and 1950.
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THE GREAT STORM OF 1987

G. M. Haggett

Meadow End, Northacre, Caston, Norfolk.

The storm of October 16th 1987 was the most violent in modern times. It was not

just the sheer power of winds up to 100 miles per hour but the capricious local

turbulence that caused such destruction. The disturbed air moved into Britain from
the English Channel and ravaged town and country from Sussex and Kent through

the eastern counties and out into the North Sea from Norfolk. A broad swathe of

destruction ran from Newmarket and Bury St. Edmunds through West Harling to

Norwich and on to Cromer, while the coastal belt suffered turmoil as rampaging
winds exploded to the sea. Nowhere escaped within that area although the extreme
west and northwest of Norfolk experienced relative calm.

It was dawn when the storm raged into Norfolk and for four hours human ac-

tivity was reduced to emergency services. The previous summer and autumn had
been one of constant rainfall with heavy deluge preceding the storm itself; ground
conditions were as wet and saturated as they were ever likely to be in October, foliage

still full and heavy in the absence of frosts, fruit copious and yet to fall. In these

conditions trees presented the most unstable targets, their roots without firm grip

and their crowns heavily laden. They simply keeled over in the face of the onslaught

or, where they clung to what footholds they were lucky enough to have, they were
savaged beyond recognition, their limbs stripped and their crowns ravaged or their

stems snapped.
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Site and species determined the pattern of tree blow or damage in relation to
the local topography and momentum within the hurricane; trees of shallow roots,

of impeded root development whether on chalk or clay, these were the most suscep-
tible. So sweet chestnut, beech, birch, lime and most conifers and especially where
open grown, were the earliest casualties. Diseased, damaged or aged stems were
obvious targets and with them went the nesting places and dead wood invertebrate

habitats of long standing. The apparent haphazard selection of tree victims was to

be explained by their individual condition, age, species and site position in relation

to the storm velocity and direction, as was the direction of fall which although prin-

cipally to the north and east showed plenty also to the west. Few species could be
said to be totally resistant to such force but given comparable condition of site over
a big enough area it could be seen that sweet chestnut and beech were plucked from
oak mixtures, and that Corsican pine in plantations went down before Scots pine.

In the urban scene where trees are so subject to root disturbance only the common
plane in Norwich stood while all manner of other species were blown around them.

Contrary to common belief rural oaks fared no better than other trees, indeed
they were frequently the biggest contributors to wayside debris. Their crowns and
foliage were the heaviest and so presented the most solid resistance. Being still the

most common of wayside trees they have been those most subject to man’s damage,
whether by disturbed water table, severed roots, soil compaction or sheer physical

disfigurement. And being long-lived they have been ridden by rot and disease. Add
to that a common imbalance of root spread, often on drain or dyke-side, and we
see how sadly ready set-up they were for such a disaster. But it was the destruction

of oak crowns that caught the eye, for the bulk of foliage and giant limbs strewn

over field and roadway came from this species. Again many of the limbs showed
internal decay at both branch junction and trunk but the very sturdiness and rigidi-

ty of oak branches and crowns put them at disadvantage in winds of such frightful

force.

In the woods damage was generally less severe being limited to scattered isolated

taller trees, woodland edges, ridesides, or to trees on waterlogged patches. Younger
plantations suffered principally in the Norwich area and at West Harling, and
especially where selective thinning had been done within the year, but nowhere
in Norfolk was there windblown comparable with that of the King’s block in the

Suffolk end of Thetford forest, or the still worse carnage that befell Rendlesham
forest on the Suffolk coast. Plantations of well-grown poplar were badly hit

everywhere being snapped at midpoint.

In open country the trail of destruction ran through roadsides taking trees on

rises, clumps and banks, the familiar and the well-loved, the oldest and the best

preserved.

The effect on wildlife will not be known for many years. For the great majority

of animals there may be benefit for newly created habitat and especially small mam-
mal and reptile niches. Certainly woodland ground flora is expected to show grand

displays and species renaissance in the short term, while all manner of fungi will

expand to occupy a grossly extended food source. It is the tree and hole nesting

birds and bats that are likely to be most adversely affected but no known heronry

has been lost.

Ecologists and students ofwoodland succession have an unrivalled opportunity

to monitor the pattern of floristic change on a range of sites although in Norfolk

the few ancient woodlands have not been so badly hit as in southern counties.
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THE MARINE FAUNA OF THE NORTH NORFOLK SALT MARSHES,
AND THEIR ECOLOGY

C. L. J. Frid

School of Biological Sciences, University of East Anglia, Norwich

Introduction

The salt marshes and coastal mudflats of north Norfolk are world famous for their

bird life (Tate, 1977). These areas are also renowned for their striking flora and
range of insect species. Along the northern coast of Norfolk offshore sand and
shingle banks protect much of the coast from wave action, thus allowing the

development of extensive intertidal sand and mudflats and marine marshes
(Ranwell, 1972). The salt marshes of the north Norfolk coast are the best examples

of coastal saltmarsh in Britain, and one of the best in Europe (Jefferies, 1977) and
this is recognized by the designation of the whole coast as a series of nature reserves,

with the exception of a narrow strip at the entrance to Wells Harbour.

The lower or submergent marsh, that covered by most tides, has a flora

dominated by the pioneer species Saltcornia europaea, known locally as ‘Samphire’,

the sea aster (Aster tripolium) and cord grass (Spartina spp.). Spartina is a perennial

and its dead stems remain present throughout the year. Saltcornia however, is an

annual which covers extensive areas in late spring and summer, before dying back
each autumn after setting seed, the areas it covers reverting to unvegetated mud in

the winter. This plant material is consumed directly by birds, but most of it is

broken away by storms and wave action and enters the coastal food web. Its impor-

tance to this system is highlighted by Nixon and Oviatt (1975) who calculated that

over 25% of the biological production in a coastal bay in New England was based on
material washed in from adjacent salt marshes.

The upper or emergent marsh is only submerged by the highest spring tides,

and has a more diverse flora including many long-lived herbacious perennials

(Jefferies, 1977). The common salt marsh grass, Puccinella maritima, grows in the

higher parts of the submergent marsh spreading up into the emergent marsh where
it occurs with the sea arrow-grass (Triglochin maritima). Also occurring in the

emergent marsh are sea plantain (Plantago maritima), sea thrift (Armeria maritima),

seablite (Suaeda spp.), sea purslane (Halimione portulacoides) and the sea lavenders

(Limonium spp.)

In addition to the flowering plants, seaweeds and various green algae grow in

the pools and on the submergent marsh. These marine algae contribute 30% by
weight to the total annual crop at Stifikey. Measurements made at StifTkey indicate

that as much as half the total annual crop of the marsh is removed by the tides, to

either enter the coastal ecosystem or to be washed up to produce a strandline

habitat.

Five broad habitats can be recognized within the marsh: (i) unvegetated areas,

(ii) vegetated mud, (iii) areas of exposed glacial gravels, (iv) salt pans/pools and (v)

creeks, although many species of animal occur in more than one habitat. Some of

these habitats can be seen in Fig. 1 . However the fauna can be conveniently divided

into two groups, those present at all states of the tide and those only present at cer-

tain tidal states. The latter group consist of fish and birds, while the former are

mainly invertebrate. These marine invertebrates play a major role in converting

detritus produced from the plant material into food for the fish and birds, and in

Trans. Norfolk Norwich Nat. Soc.
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Fig. 1 The marsh offers a

range of topographically

distinct habitats. In the

foreground of this view are

areas of vegetated mud, a salt

pan and unvegetated mud
(extreme right). Beyond the

pool is a small area of expos-
ed glacial gravels and a creek

system.

recycling the nutrients which are essential to the flowering plants.

The fauna

The marine invertebrate fauna of the north Norfolk salt marshes was sampled at

monthly intervals from January 1985 to December 1986. These data combined with

occasional records made during this period form the basis of this discussion.

The fauna of the north Norfolk salt marshes contains species from at least eight

major phyla. A full species list and voucher specimens are lodged at Norwich Castle

Museum. Here I shall briefly review the main species present and their ecology.

For a discussion of the taxomony of the Norfolk marine fauna see Hamond (1963,

1966).

Unvegetated mud
Unvegetated mud is relatively uncommon on the emergent marsh, but when
Salicornia dies back large areas are exposed on the submergent marsh. The fauna

is numerically dominated by worms living within the sediment — the infauna. This
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consists predominantly of oligochaetes, especially Peloscolex spp. and members of

the families Tubificidae and Enchytraeidae, nematodes and polychaetes such as

Captitella capitata (Fabricus) and Scoloplos arminger (Muller). These mainly feed

by unselectively ingesting particles of organic matter and detritus from which the

microspic decomposers are stripped.

Passage through the worm’s gut breaks the material down physically and speeds

subsequent recolonization and breakdown by microscopic organisms after it is

egested. The polychaete worms Nereis (the ragworm) and Nephtys (the white rag or

catworm) are infaunal predators, stalking their prey through the sediment or

scavenging on large particles of organic matter. Low on the submergent marsh
polychaetes dominate, but on the high submergent marsh and on the emergent
marsh the oligochaetes are more numerous.

The infauna are for the most part inconspicuous, while the surface living forms
are more easily observed. Numerically dominant amongst the surface forms is the

mudsnail {Hydrobia ulvae (Pennant)) for which densities as high as 16,000 m'^ have

been recorded (Table 1). Hydrobia is a surface deposit feeder, ingesting small par-

ticles of organic matter from the very top layer of the sediment. It also ingests free-

living diatoms and diatoms attached to large sand particles.

Actively roaming over the marsh surface in summer are small shore crabs {Car-

cinus maenas (L.)) known locally as ‘gillies’. The crabs act as general scavengers

throughout the marsh, feeding on carrion, detrital particles, detached pieces of

plant material and by predation of the fauna.

Vegetated mud
The emergent marsh is covered by an extensive range of plant species, thereby

offering a range of microhabits for invertebrates. The roots of this vegetation makes
burrowing difficult for the larger species, so the infauna is therefore dominated by
small oligochaetes.

On the submergent marsh where conditions are damper, and salinity variation

is more predictable, polychaetes such as Capitella and small oligochaetes dominate.

Hydrobia ulvae occurs on the mud surface as a deposit feeder, but also makes excur-

sions up the stems of plants grazing on the algal film which coats the vegetation.

Between tides on the submergent marsh the vegetation acts as a blanket trapping a

damp atmosphere close to the mud surface. During the summer, small Carcinus

make use of this to extend their foraging period, and often do so in great numbers
(Table 1).

Glacial gravels

Many of the salt marshes of the north Norfolk coast have developed on glacial

shingle deposits and in places these come to the surface to form areas of large stones

with muddy material between them. A number of species more typical of rocky

shores take advantage of these areas.

The mud surrounding the large stones has a fauna similar to that ofunvegetated

mud, although the presence of the stones reduces the abundance of individuals. The
stones support large numbers of the periwinkle {Littorina littorea (L.)). Littorina

can feed either as a surface deposit feeder on the mud, or by grazing the microscopic

algae growing on the stones. The chiton Lepidochitona cinereus (L.) also feeds by
grazing the algal covering on the stones.
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Table 1: Major components of the marine fauna, their season and location of max-
imum abundance between January 1985 and December 1986.

(UM = upper marsh, MM = mid marsh, LM lower marsh)

Species Maximum abundance
1985-86 no. m'^

Month of, and habitat of

maximum abundance

Hydrobia ulvae 16296
Capitella capitata 3420
Arenicola marina 40
Littorina littorea 409
Carcinus maenas 236
Palaemon spp. 180
Macoma balthica 352
Total Nematodes 13921
Nephthys spp. 189
Total Oligochaetes 19692
Pomatoschistus minutus 60

July LM vegetation

June MM vegetation

May UM pool

August MM gravel

May LM pool

October UM pool

May LM creek

September UM pool

May MM pool

April LM vegetation

November UM pool

Salt pans and pools

The pools and salt pans of the marsh provide an aquatic refuge at low tide. However
they are isolated from the sea, so that evaporation during the summer and dilution

by rain cause extreme variation in the salinity of the pools. Organisms using pools

as refuges therefore need to withstand these changes in salinity. During the summer
juvenile mullet {Chelon spp.) use the pools as nursery grounds, as do small flatfish,

plaice and flounders {Pleuronectes spp.). Prawns (mainly Palaemon spp.) and small

gobiid fish, such as the sand goby {Pomatoschistus minutus (Pallas)) move on shore

in spring and spend the summer and autumn on the marsh before migrating off-

shore for the winter. The prawns are generalist scavengers taking carrion, dead
algae and small infauna when they can. The gobies are predatory, taking copepods
and mysids (planktonic crustaceans) and infaunal worms. In those pools with sandy

bottoms, the shrimp Crangon crangon (L.) replaces the prawns as the main
scavenger.

The amphipod Orchestia gammarella (Pallas) is widely distributed over the

marsh, occurring amongst the algae of the pool edges, in the algae on the strandline

and on the vegetation. Orchestia is a scavenger, especially of cast-up seaweeds but it

will also graze living plant material.

The infauna of pools is usually similar to that of the surrounding marsh, with

the addition of the lugworm {Arenicola marina (L.)). Arenicola lives in a J-shaped

burrow, and ingests large volumes of sediment from which it digests out the organic

matter before reversing up its burrow to egest the sediment as a conspicuous cast.

Salt marsh creeks

The water flowing in the creeks is replenished each tide, and therefore shows much
less salinity variation than the pools. The fauna of the creeks differs from that of the

pools. Small gobiid fish and prawns are rare, this is probably the result of increased

predation by fish moving up the creeks on the flood tide.
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The infauna of the creeks is dominated by the polychaetes Capitella, Scoloplos,

Nereis and Nephthys, which all occur in the unvegetated mud of the submergent

marsh, and additionally the surface deposit feeding polychaetes Pectinaria koreni

(Malngren) and Amphitrite johnstoni (Malngren) occur. The small bivalve mollusc

Macoma halthica (L.) also occurs in the creeks, feeding on surface deposits by means
of its prehensile siphon.

The invertebrate fauna of the north Norfolk coast is diverse, and plays a major

role in recycling nutrients, as well as acting as the food source of many species of

coastal fish and birds. Yet in spite of nature reserve status the area is beginning to

suffer at the hands of man. Increased pressure from bait digging, both amateur and

professional, is having a significant effect not just on the bait worms but the whole
infauna (Jackson and James, 1979). While our knowledge of the ecology of these

creatures is rudimentary, there is considerable scope for the keen amateur to con-

tribute to our understanding and protection of these habitats.

References
Hamond, R. 1963. A preliminary report on the marine fauna of the north Norfolk coast. Trans.

Norfolk Norwich Nat. Soc. 20(1), 2-3.

Hamond, R. 1966 The polychaeta of the coast of Norfolk. Cah. d. Biologic Mar. 7, 383-436.

Jackson, M. L. & James, R. 1979. The influence of bait digging on cockle, Cerastoderma edule,

populations in north Norfolk, jf. appl. Ecol. 16, 671-679.

Jefferies, R. L. 1977. The north Norfolk coast in Nature in Norfolk. A heritage in trust, (ed.)

R. Washbourn. Norwich: Jarrold, pp. 130-138.

Nixon, S. W. & Oviatt, C. A. 1973. Ecology of New England salt marsh. Ecol. Monogr. 43, 463-498.

Ranweli., D. S. 1972. Ecology of salt marshes and sand dunes. London: Chapman & Hall.

Tate, P. (1977) East Anglia and its Birds. Witherby.

The Current Status of the Sea Anemone Nematostella Vectensis in

England—A Correction—In a recent paper published in Trans. Norfolk Nor-

wich Nat. Soc. 27 (5), pp.37 1-374 (1987), a Norfolk record of Nematostella vectensis

from the Stifikey Marshes communicated to me by Miss C. Burgoyne of the Univer-

sity of East Anglia was noted. At the time of being notified of this record, which
I accepted in good faith, I did not see any specimens. Just before publication of

my paper, an editorial decision was made to include a photograph by Mr M. Hardy
of an anemone collected by Miss Burgoyne from Stifikey and purported to be N.
vectensis (Fig. 1). Unfortunately I did not see this photograph before publication.

On receipt of the published version ofmy paper, I immediately recognized that

Fig. 1 was, in fact, a young specimen of Sagartia troglodytes var. ornata, an anemone
common on Norfolk coasts. Subsequently, the editor kindly sent me the whole series

of photographs (previously unknown to me) of Miss Burgoyne’s Stifikey anemones
which all proved to be 5. troglodytes. The Stifikey record of N. vectensis is therefore

shown to be erroneous and Fig. 1 of my paper is unfortunately incorrectly labelled

and is irrelevant. Cf. Fig. 2

R. B. Williams, Norfolk House, Western Road, Tring, Herts.
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THE DISTRIBUTION AND STATUS OF LIZARDS IN NORFOLK
John Buckley

77 Janson Road, Southampton.

Introduction

Three lizards are native to England but one of these, the sand lizard Lacerta agilis

(Linn.), is not found in Norfolk (Buckley, 1975). It is now confined to lowland heaths
in the south of the country and sand dunes in Lancashire. The common lizard Lacerta
vivipara (Jacquin) and the slow worm Anguis fragilis (Linn.) are well within their

geographical range in Norfolk and found throughout the county.
The maps presented in this paper show the distribution of Norfolk’s lizards

on a tetrad basis for the first time and it is hoped that they will act as a stimulus
for further recording. The paper also provides information for interested persons
to be able to find and identify lizards within the county.

Identification and habits

The lizards show more diversity of form than any of the other groups of reptile.

They can be readily distinguished from snakes only by their moveable eyelids, ex-

ternal ear openings, notched, not deeply forked tongues, and lower jaws which are

firmly fixed. Lizards also lack the broad ventral scales characteristic of most snakes.

The common lizard and slow worm belong to different families and look very

different. The common lizard is a fairly typical member of the Lacertidae having
a comparatively short body, distinct head and long tail (Fig. 1). The limbs are well

developed and project more or less sideways from the body as far as the elbows
and knees. Five digits with claws are found on each limb. The slow worm, a member
of the Anguidae, shows the body form typical of the family. It has a long body and
fairly long tail. Neither the head nor the tail are distinctly set off from the body
nor are there visible traces of limbs (Fig. 2). Having a snake-like form, its method
of locomotion is similar to that used by most snakes.

Both the slow worm and the common lizard have the ability to shed their tail

voluntarily when this is seized by a predator. This self-fracture or autotomy is brought

about by the sudden contraction of muscles which split a vertebra at a special plane

of weakness. Normally the tail fractures at the point at which it is seized. The
autotomised tail flexes back and forth vigorously for several minutes to distract the

predator whilst the lizard is able to escape. The vertebrae at the base of the tail

lack the special plane of weakness and this part cannot be autotomised.

After fracture a new tail end is formed in the course of a few months. The
regenerated section is not the same as the original. A rod of cartilage replaces the

original vertebrae and it does not grow to the full length. The scales are less

pigmented on the new section of tail and the original pattern is not continued onto

it. It is always possible to recognise a regenerated tail unless it was shed when the

lizard was very young. The slow worm’s ability to regenerate its tail is less than

that of the common lizard and a short blunt tail results.

Both species are ovoviviparous which means that the female retains the eggs

inside her body until they are due to hatch. Pregnant females spend much of their

time basking, and the eggs develop more rapidly than they would if buried in the

ground. Upon being laid the young lizard soon breaks free of the membranous egg

shell. In general ovoviviparous species have been able to extend their range farther

north than oviparous (egg laying) species.

Trans. Norfolk Norwich Nat. Soc.

1988 28(1), 51-61.
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Fig. 1 Common lizard female. Cranford Heath, Dorset.

Lizards, like snakes, shed the outer layer of their skin several times a year and
it is relatively easy to identify a slough. In the common lizard the skin is shed in

pieces sometimes as large as to include the whole body except for the head, limbs

and tail. Skin from the dorsal part of the body can be recognised by the pattern

of light and dark markings which have the same distribution as on the animal but

are less distinct. Portions of the belly slough can be recognised by the rectangular

appearance of the scales.

The slow worm casts its skin rather like a snake but rarely does the slough come
away in one piece. As the slow worm moves forward, the skin normally concertinas

to form thick rings which are characteristic of this species. Fragments of slough,

and these rings, if gently pulled apart, reveal the almost uniform shape and size

of the slow worm’s scales over the entire body.

The sloughs ofcommon lizard may be found towards the base of heather stems

in suitable habitat and beneath pieces of fallen wood, bark and rubbish. Slow worm
sloughs are found in the base of dense vegetation, in the surface peat and under
natural and discarded objects such as wood, plastic, scrap metal or fabric.

The common lizard may reach a length of about 180 mm (7 inches) but most
specimens are shorter, about 140 mm (5 inches). The ground colour of the dorsal

surface is variable. Adults may be brown, yellowish, reddish, greyish or greenish.

Darker and lighter markings are longitudinally arranged. There is usually a dark

vertebral stripe, more or less entire, extending from the back of the head to the

base of the tail, and a broad dark lateral band on each side of it extending the whole
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length of the body. These are edged above and below with yellowish or whitish
lines, which are continued in a series of light spots along each side of the tail. The
narrow light lines between the vertebral and lateral stripes may be uniform in col-

our or flecked. In the male the pattern of darker markings is less distinct than in

females. The two sexes differ in belly coloration. That of the male is orange or Ver-

million thickly spotted with black. The female has a pale orange, yellowish or whitish

underside with a few spots or none at all. Males can be identified without handling
by the swollen base of their tail where the penes are located. The ground colour
of the young is black, blackish bronze or dark brown with the adult markings faint-

ly discernable as a golden or dirty yellowish outline.

The general biology of this lizard is described in Smith (1951), Simms (1970),
Street (1979) and Frazer (1983). It occupies a wide variety of habitats in Britain

being found on commons, moorland, heaths, meadows, boglands, hedgerows, grassy

banks, the borders of woods, forest clearings and sunny glades. It does not avoid

damp habitats. In coastal regions it inhabits sand dunes and rocky or chalk cliffs.

It is found beside country paths and roads, beside old walls and fences, on railway

embankments, and stone quarries and in rubbish dumps. Unlike some lizards found
on mainland Europe it does not penetrate far into villages and towns (Street, 1979).

It has a preferred body temperature of about 30°C and basks to achieve this

temperature. During springtime, basking individuals may readily be seen on a

favourite sun trap with their bodies flattened and tilted towards the sun. A log, stone

or base of a tree, a pile of brushwood, or a clearing amidst thick vegetation may
provide a suitable basking site. When disturbed the lizard makes off into the

undergrowth in a series of abrupt dashes and brief pauses. When the danger ap-

pears to have passed, it returns to its original basking spot or one nearby.

Mating takes place in April or May and the young are born between late June
and early September, but usually at the end of July. The usual number of young
is 5 to 8 and rarely up to 15. In one study of 50 females, the mean clutch size was

7.7, range 3-1
1
(Avery, 1975). The length at birth is about 40 mm. At the beginn-

ing of autumn the common lizards retreat into suitable holes in the ground and

crevices amid the roots of vegetation to hibernate. Table 1 suggests an active period

from early/mid April to late September early October in most years. Warm weather

during the winter may tempt out some individuals and bring forward the date of

emergence.

Table 1 The number of sightings of lizards per month (data from all years

1970-1987).

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec.

Common lizard 0 0 2 40 25 28 41 58 19 6 0 0

Slow worm 0 0 0 14 16 14 15 14 7 2 0 0

The slow worm may reach a length of about 500 mm (20 inches), but it is usually

less. The tail when complete is slightly longer than the head and body together.

Smith (1985) found that autotomy had occurred in 50% of adults and 20% of juveniles

at his study sites and therefore snout to vent length is probably a more useful measure-

ment for comparing the size of individuals than total length.

When adult, the two sexes are readily distinguishable from one another by col-

our and pattern. The dorsal colour of males is grey, lead grey, grey brown, light

brown, dark brown, brick red, copper or bronze. The sides are similar to the top
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Fig. 2 Slow worm female. New Forest, Hants.

of the back and the underside is thickly mottled dark grey on a lighter background.
The vertebral stripe, present in the young, usually fades in the adult and may be
absent especially on the tail.

Females are usually light or dark brown, brick red, copper or tan on top. The
dark vertebral stripe is often, though not always retained. The sides are very dark

brown or black becoming lighter towards the belly and head. The underside is black.

Newly born slow worms are pale golden brown, light yellow, cream, sometimes
copper or silvery grey above with black sides and a black underside. There is a black

V or dot on the back of the head which continues as a thin vertebral stripe to the

tip of the tail (Fig. 3).

Some specimens, usually males, develop blue spots which vary in size and abun-

dance in different individuals. They range in size from tiny flecks to the size of

a whole scale and in colour from pale to dark blue. Their distribution is more or

less irregular on the top of the back particularly on the anterior part.

The general biology of this lizard is described in Smith (1951), Simms (1970),

Street (1979 and Frazer (1983). Useful data are also provided by Smith (1985). In

Britain the slow worm occupies a variety of habitats. It is found on commons,
meadows, heathland, hedgerows, the edges of woods and in sunny glades, and on
railway embankments. Often it occurs in areas associated with human activity such
as sand and stone quarries, chalk pits, rubbish tips, disused farmland, gardens, chur-

chyards and cemeteries.

The slow worm is not usually found basking except in the early morning and
in the spring; more often it lies under an object such as a flat stone, log, piece of
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Fig. 3 Recently born slow worm. New Forest, Hants.

bark, pile of rock, or discarded piece of sheet metal, to warm up. In late summer
however pregnant females are often to be found lying out in the sunshine. Individuals

may also be found roaming about in the early evening. Slow worms like to burrow
in light soil and may be spotted almost totally concealed amongst material at the

base of vegetation. Smith (1985) recorded an average body temperature of 26°C
in the period June to August, slightly lower than values obtained for the common
lizard. Table 1 suggests an active period from April to early October in Norfolk.

Mating takes place in April, May or early June and the young are born between
the end of August and mid-September depending upon the quality of the summer.
Smith (1985) gives an average litter size of 8.2 (range 1-18). The average head and
body length at birth is about 45 mm. Male slow worms reach maturity in their third

or fourth year and females a year or so later.

Slow worms hibernate in the second half of October depending to some extent

upon the weather. They select crevices in banks and amongst the roots of bushes

and hedgerows, under piles of leaves or wood, under heaps of stone or rubble, or

they may make their own hole. They may hibernate singly or in groups. In the

springtime the males and juveniles appear before the females.

Recent records and distribution

Records sent to the society by members and others since 1960 have been copied

onto edge notched cards for ease of storage and retrieval. Post 1970 records have

been plotted as tetrad (2 km x 2 km square) maps. There has been no systematic
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cjv Fig. 4 Common lizard. Tetred distribution map showing post-1970 records.

Fig. 5 Slow worm. Tetrad distribution map showing post-1970 records.
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attempt to survey areas for lizards and to some extent the distribution shown by
the maps may reflect the activities of recorders. There is certainly scope for our
knowledge of the species, distribution to be extended and updated. Doubtful and
unconfirmed records have been omitted from the maps together with some where
the precise locality could not be determined. Full details have been supplied to the
Biological Records Centre at Monks Wood and to the data bank at the Castle
Museum, Norwich.

The common lizard is the most widespread reptile in the county, but there are

some 10 km squares in which it has yet to be recorded, (Fig.4). Unlike the other

species it is found at sites along the north coast in West Norfolk. It is likely to occur
wherever there is suitable habitat. Table 1 suggests that April to July and August
are the peak times for recording this species and visits to likely areas during suitable

weather could extend the known distribution of the species in the county.
Although the slow worm’s distribution is as yet incompletely known in parts

of the county, some interesting features are beginning to emerge. Its absence from
the well recorded broadland 10 km squares ofTG41 and TG42 reflects the species’

avoidance of low lying areas subject to flooding. This assertion is in agreement with
Ellis (1965) who wrote “...hardly ever met within marshes subject to flooding, but

inhabiting some of the adjacent ground, usually where this is sandy and supports
a vegetation largely of grasses, gorse and bracken.” With the exception of a single

record from a garden in Wells the slow worm, like the adder and grass snake, is

apparently unknown in NW Norfolk. The main area for records is the tract of coun-

tryside from central Norfolk to NE Norfolk where suitable habitat exists (Fig. 5).

It is also found in sites associated with the Holt/Cromer ridge, in SE Norfolk and
sites along the county boundary with Suflblk. Further records come from Breckland

and west Norfolk heathlands. No records have been received from the fens and more
field work is needed to confirm the absence of the species in that part of the county.

The habit of basking in sunshine makes the common lizard the easier of the

two species to find. Systematic attempts should be made to try to fill some of the

gaps in the distribution map and at least determine whether it can be found in each

of the county’s 10 km squares. Although more difficult to locate by direct observa-

tion in suitable habitat the slow worm can be found by searching under objects ly-

ing on the ground. Some naturalists/scientists have solved the problem of trying

to locate this species by putting out pieces of scrap metal for slow worms to hide

under. This type of study needs to be conducted discreetly and the metal removed
at the end of it. Another approach may be to search for this species on warm sum-

mer evenings when they have been found in the open.

Changes in status and conservations

There can be little doubt that both species have declined in abundance since the

middle of the last century when Southwell (1871) commented upon their status.

He recorded the common lizard as frequent on heaths, hedge banks, and dry places

and whilst the same is broadly true today such habitats are now much rarer. The
loss of heathland sites to afforestation, agriculture and other uses will have had as

deleterious an effect upon the slow worm and common lizard as upon the adder

and grass snake (Buckley, 1987). In addition to the loss of heathland there has been

the much publicised loss of hedgerows in recent decades. The loss of hedges and

their associated banks will have caused the extermination of lizard colonies without

a trace. The loss of suitable habitat can be due to more subtle changes than ploughing
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or afforestation. Ellis (1965) noted the disappearance of the common lizard from
many of the mowing marshes ofbroadland after the cessation of mowing. In a similar

way the loss of the rabbit due to myxomatosis after 1953 must have had a powerful

influence upon the availability of lizard habitat. Grazing by rabbits kept the vegeta-

tion short, hindered plant succession and thus provided plenty of sunny patches

for the common lizard. Pollard, Hooper, and Moore (1974) mention that the com-
mon lizard appeared to be much less common along the woodland edges and
hedgebanks of the Wealden sands district after 1953 than formerly.

Southwell (1871) considered the slow worm to be not uncommon on heaths and
in dry woods. Miller and Skertchly (1878) described it as apparently less common
in Cambridgeshire than in most parts of the country and Gadow (1904) considered

it to be very local and rare. Lubbock (1879) records the observations of Rev. H.
T. Frere of Burston where slow worms were considered very common, and of Mr
Gambling of Norwich who recorded the birth of slow worms in September 1877.

Lubbock, like Southwell, considered the slow worm to be not uncommon. Presst

et al. (1974) noted that although neither species had been the subject of a special

study, they were unlikely to be endangered on a national scale. More recently Cooke
and Scorgie (1983) conducted a survey of the status of the commoner amphibians
and reptiles in Britain. They used a questionnaire and asked recorders to give the

status of the various species in 1980, the change of status since 1970 if any, and
the reason for any change in status. The responses were then processed to give in-

dices of abundance (range 0-1) and changes of status (range -1--I-1) on a regional

basis. In East Anglia the common lizard was considered to be widespread and fairly

common (index 0.73), the slow worm fairly widespread but not common (index 0.63).

The responses of the 10 East Anglian recorders indicated that both lizards had
decreased in abundance, the common lizard (index of change -0.48) more so than

the slow worm (index of change -0.34). The results suggest that the common lizard,

the most common reptile, had declined the most. Ninety three percent of the reasons

given for the decrease in the common lizard were the loss of suitable habitat. The
slow worm had the lowest status index of the 4 reptiles in the region, but the se-

cond lowest index of change. Seventy percent of the reasons given for the decrease

related to habitat loss, the others being predation, road casualties, collection and
agricultural chemicals.

Since 1981 the four common reptiles have been protected under section 9(5)

of the Wildlife and Countryside Act. This simply means that they cannot be sold

without a licence. Unfortunately at least one Norwich pet shop has such a licence

and sells native species. This is to be regretted because a trade in native species

encourages collectors to take more specimens from the wild than they might other-

wise do and over-collection can lead to local extinctions. The common species would
certainly benefit from legal protection such as that given to the rarer species—the
smooth snake, sand lizard, natterjack toad and great crested newt. In 1986 the Fauna
and Flora Preservation Society proposed legal protection for all the commoner species

of reptile and amphibian (Langton, 1986). This year, because of a lack of agree-

ment between conservation bodies, it was decided to press the government to give

greater legal protection just to the reptiles and not the amphibians. In December
Nicholas Ridley rejected the advice of the Nature Conservancy Council and excluded

the adder from the new legislation which makes it an offence to kill or injure the

grass snake, slow worm and common lizard. Whilst this may be seen as progress

there is an obvious loophole in the law. Any person killing a slow worm, grass snake

58



or smooth snake can simply claim that they thought it was an adder. The common
lizard has never been under threat, simply from people killing it, but the slow worm
is quite often killed by people thinking it might be a poisonous snake. Only when
all snakes are protected wil the slow worm benefit from the recent legislation. By
failing to give the adder any legal protection the government has failed entirely to

implement a Council of Europe Committee of Ministers’ resolution made ten years
(Keith Corbett pers. comm). Lizards are in a situation which is unlikely to

improve except where favourable management is undertaken. Not only have their

habitats been lost to urban developments, agriculture, gravel extraction and afforesta-

tion, but also by plant succession to woodland. Lizards have very poor powers of
dispersal and habitats created by taking land out of agriculture or making road cut-

tings etc are likely to remain uncolonised by these species.

Many former heaths exist only as names on an ordnance survey map e.g. Mass-
ingham Heath and Roughton Heath. Others have been reduced to a mere fragment
of their former extent, e.g. Syderstone Common and Mousehold Heath. Unfortunate-

ly it is not enough to protect heathland against physical loss: it also requires manage-
ment. Rackham (1986) documents the decline of Mousehold Heath from its former

6,000 acres to its present 180 acres. He also suggested that soon it would complete-
ly disappear. This formerly wild and glorious place, once an inspiration to George
Barrow and the Norwich School of artists is degenerating into an indifferent kind
ofwoodland. Its owners, Norwich Corporation, have yet to show the resolve necessary

to halt this sad decline. On Mousehold much scrub needs to be removed from
heathery areas and trees felled to allow the ground cover to regenerate. Whilst it

is to be regretted that some land owners have neglected their heathland it is even
more unacceptable for public bodies and conservation organisations to do the same.

The county needs a heathland policy to identify and help conserve the heathland

fragments which still remain.

Heathland, because of its small number of plant species, has been the neglected

habitat of nature conservation. Ancient woodland, chalk grassland, bogs and fens

have attracted more attention. In the absence of grazing or management many heaths

have been maintained largely by fire and the myth has grown up that this is the

tool to be used. Fire kills reptiles unless they are underground and should they sur-

vive the fire they then have no habitat in which to feed and elude predators. After

a fire it is some time before the habitat becomes suitable for lizards again. A study

made by Simms (1969) in Yorkshire shows that it takes at least 3 years for a burned
area of heath to acquire a population of common lizards comparable to the pre-fire

level. Webb (1986) suggests that fire was not used as a management tool on lowland

heaths until they began to fall into disuse at the beginning of the 19th century.

It would have been wasteful to have burned the useful materials which heathland

provided.

Fire is an ever present threat to heathland and sites need to be fire-breaked prior

to scrub clearance. When the vegetation is free of tall gorse and other scrub a relatively

narrow strip of bare soil can prevent the spread of fire across the heath. These breaks

by their very nature provide sandy areas which have been a missing component

of many heaths since the demise of the rabbit and the cessation of turf cutting.

Although heathland is still under threat by the pressures outlined above there

are some grounds for optimism. Even the most promising piece of heath is worth

keeping as it can be restored by appropriate management. Owners of such habitats

should be encouraged to manage them in a sympathetic way and when necessary
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receive financial help for doing so. In the next year or so it should be possible to

identify and establish sites within Forestry Commission holdings in Norfolk for rep-

tile conservation and this will be of direct benefit to the species. Naturalists can

continue to help in many ways; by recording their observations, supporting the ac-

tions of County Trust and Nature Conservancy Council, undertaking their own
conservation projects, and putting the case for conservation of particular sites to

land owners and planners.
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RECENT RECORDS OF INVERTEBRATES
R. E. Jones

The Lynn Museum, Old Market St., King’s Lynn.

These notes supplement the reports on woodlice, false-scorpions, centipedes and
millipedes published in these Transactions (Irwin & Jones, 1984; Jones, 1985, 1986,

1987), and also give an account of the terrestrial flatworms of Norfolk. Records are

by the author unless otherwise stated. Full details have been deposited in the Nor-
folk Biological Records Centre and with BRC, Monks Wood.

Woodlice

Armadillidium nasatum Budde-Lund and Porcellio laevis Latreille have both been
collected from a rubbish tip at Appleton in W. Norfolk on several occasions and
appear to be well established colonies. P. laevis has also been collected by J. G.
Goldsmith from a rubbish tip at Methwold Hythe. The first record of Porcellio

dilatatus Brandt from E. Norfolk since the 1940’s was of one collected from Flor-

don Common in May 1986. Trichoniscoides albidus (Budde-Lund) is still under-

recorded but specimens have been collected from a ditch in the Gaywood Planta-

tion at King’s Lynn, a river bank at Welney and a wood at Woodton.
One new species has been added to the county list and that is Trachelipus rathkei

(Brandt). The author first collected this species at Welney in September 1984. The
site is within the modern administrative county of Norfolk but outside of the W.
Norfolk vice-county by about 20 feet, (the width of the road that forms the boun-

dary!). Attempts to find it on the other side of the road were not successful. The
first official Norfolk record from vice-county 28 is thus from Hockwold cum Wilton

where A. G. Irwin collected it on 7 May 1985. The animal has colonised the man-
made river banks which cross the fens and which appear to provide a similar habitat

to that of the damp, rough grassland on clay soils in which it occurs in the Nor-

thamptonshire and Huntingdonshire vice-counties.

Centipedes

A new addition to the county list is Geophilus fucorum serauti Brolemann, a single

specimen ofwhich was sieved from muddy shingle on the landward side of Blakeney

Trans. Norfolk Norwich Nat. Soc.

1988 28(1), 61-62.
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Point by A. G. Irwin, M. Collier and the author in October 1987. This is a littoral

species which hitherto had only been collected from the west coast of Britain.

Numerous Strigamia maritima (Leach) were also found at the same site.

Lithobius curtipes C. L. Koch has been collected from a wood in Woodton in

E. Norfolk, a new vice-county record.

There have been several reports of luminous centipedes from the county but

no specimens have reached the author to enable a positive identification of species

to be made.

Millipedes

A surprise was a single female Leptoiulus belgicus (Latzel) collected from a rubbish

tip at Appleton in 1987 and new to the county list. This cylindrical species is dark

brown with a single, pale yellow dorsal line and normally is only to be found in

Devon, Cornwall and South Wales. How this specimen came to be in Norfolk is

unknown but another single record from Dover (A. J. Bundle pers. comm.), well

outside its accepted range shows that it may turn up anywhere.

The discovery ofStygioglomeris crinita Brolemann in a damp ditch under elders

at Hockering in October 1987 by A. G. Irwin provided the first vice-county record

for E. Norfolk of this tiny pill-millipede.

The colony of Unciger foetidus (G. L. Koch) at Dersingham continues to thrive

but no records have been made from elsewhere in the county.

False-scorpions

Roncus lubricus L. Koch was collected from a garden on the Ipswich Road, Nor-
wich. It is the first record for vice-county 27.

Flatworms

Only two terrestrial flatworms have been recorded from the county. One species

Microplana terrestris (Muller) is common. It is greyish in colour, paler beneath and
may be a contracted, shapeless, slimy blob when resting or a long, tapering, ribbon

shape when active. M. terrestris can be found in a variety of habitats such as woods,
ditches and gardens, usually under stones, wood or rubbish where the soil is damp.
It is an extremely delicate creature and consequently difficult to collect but the best

results are obtained by dropping it directly into 70% alcohol. There are numerous
records from E. and W. Norfolk.

In 1985 a tiny flatworm, about 2mm in length was collected from under moss
covered pantiles on damp soil in a garden in Smallborough. It was identified by
H. Jones of Manchester University as Microplana humicola Vejdovsky and is the

first confirmed specimen of this species recorded from Britain. It has also been col-

lected from Devon by H. Jones and this author has found it in Northumberland
so it would appear to be widespread but not surprisingly it is overlooked.

The author would like to thank everyone who has sent him specimens for iden-

tification and urges them to continue to do so.
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BIRDS ON THE FARM-A TWENTY-FIVE YEAR STUDY
A. L. Bull

’Hillcrest’, East Tuddenham, Dereham, Norfolk.

Abstract

The aims and origins of the Common Bird Census are discussed as are the methods
used to obtain uniform and adequate coverage of the census plot. The area in which
the census is carried out is described, as are the effects of hedgerow and field pit

removal on bird populations, both short and long term. Also considered are the ef-

fects of severe winters, and of recent changes in farming practice, both on bird popula-

tions, and on other forms of wildlife.

Introduction

The British Trust for Ornithology introduced the Common Bird Census in 1962
on the instigation of the Nature Conservancy (now the Nature Conservancy Coun-
cil) following a pilot study in 1961. The primary objective was to monitor the effect

of toxic chemicals on bird populations on farm land. The effect of hedgerow removal
was also considered to be of importance. C.B.C. plots in woodland were encourag-
ed, especially from 1964 onwards.

The author started work on a C.B.C. plot at Church Farm/Booters Hall, Cran-
worth about 7 miles south-west of East Dereham in 1962. The chosen plot has been
censused annually since that date, 1986 being the 25th season. The plot lies on the

north bank of the Blackwater River, which forms the southern boundary for 1,600

metres. It consists of 246 acres (99.4 hectares) of an 800 acre farm. At the time

the plot was selected, it was considered representative of the mixed farming economy
then practised on the farm as a whole.

At that time, there was a set of farm buildings roughly at each end of the plot,

with a dairy unit near the Blackwater River, close to the buildings at the north-

western end.

Cranworth village forms the northern boundary, with the exception of two pairs

of cottages and the church which, being to the south of the road, were included

in the plot. However, a council housing estate to the south of the same road is omit-

ted for obvious reasons.

A tenant farmer occupied the farm from approximately 1940 until 1968, when
he died. During his tenancy, the hedges had remained largely undisturbed until

1966, when the landlords gave him twelve months to cut them all and clean out

the ditches. This first cut of his tenancy was carried out right through the follow-

ing year, including the breeding season.

On his death, the landlords took the farm in hand and put a manager in to run

it. Within three years, they had embarked on a policy of hedgerow removal, the

short term effects of which have already been discussed elsewhere. (Bull, et al, 1976).

That study compared data from the period 1965-68 with that from 1971-74. Subse-

quent results suggest that four years is too short a period to form an accurate

assessment.

Description of plot

The plot in 1962 and the plot today bear little resemblance to one another (Figs.

1 and 2). At the south eastern end in 1962 were four fields between seven and twelve
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acres in extent, containing five water-filled field pits. Two of these were small, and

overshadowed by vast thickets of blackthorn. A third was more open, with a little

weed, a fourth was rich in aquatic plants and insects and usually held a pair of sedge

warblers in season. The fifth was a real gem, being about a quarter acre in extent,

with a few bushes for cover, and with abundant aquatic flora and fauna, including

common frogs, common toads, and both smooth and great crested newts. Adjacent

to these to the west, was a field of some forty acres, and to the north, eight acres

known as Church Meadow. This was Glebe land, and was rented from the Rector

by the tenant farmer. In the holocaust, all the fields became an awkward shaped

85 acre monstrosity. The Church Meadow was let by the rector to another farmer

a mile or so away, as he had a difference ofopinion with the Estates’ manager almost

as soon as he moved in! Later, when the Church commissioners cashed in some
of their assets, the tenant bought it. Thus, Church Meadow is one ofonly two areas

which have not felt the wind of change. The other is a narrow strip of marsh bet-

ween the former forty acre field and the Blackwater River. This has always belong-

ed to an adjacent farmer, but was included in the plot to make the river a viable

boundary. The only change there, was the grubbing up of a single clump of ram-

pant blackthorn on a drier area of the marsh. Several others still occur in the wetter

areas. There has also been a slight drying out of the marsh itself, possibly as a direct

result of the hedge removal and ditch filling next door, to facilitate which, the In-

ternal Drainage Board allowed the owners to deepen the bed of the river by up to

two feet for half a mile below their property.

Downstream of the marsh, and acting as a buffer between arable and river, is

Potters Carr. This is a seven acre S.S.S.I. alder carr which has changed little in

the lifetime of the local residents. This is an important reservoir of birdlife, which
frequently spills out into the surrounding countryside, and provides registrations

of both spotted woodpeckers, willow tits and many more. Though hedgerows are

entirely peripheral at the south eastern end of the plot, they do contain quite a number
of old trees, as does the Church Meadow hedge. Church Meadow itself, with two
small pits is the only readily available source of water at this end of the plot. The
big pond, known picturesquely as “Nights’ Pasture Pond”, put up a terrific battle

for survival, the springs that served it defying one drainage scheme after another.

It finally succumbed to an assault of farm refuse, spray cans etc, topped by layers

of dirt from the sugar beet elevator in 1986, roughly 15 years after the first attack!

In a situation such as the one pertaining at Cranworth, present day bird popula-

tions are much affected by the nature of the surrounding countryside. Just as Pot-

ters Carr and a series of small marshy meadows downstream from the Carr, are

a reservoir for the peripheral hedges at the south eastern end of the plot, so is the

grounds of the former rectory, with it’s attached woodland, of importance to the

Church Meadow/Churchyard and Church Farm.
Lamentably, the churchyard itself has altered dramatically over the past five

years. In other words, it has gone from one extreme to another. Until that time,

both church and churchyard had become sadly neglected, with holes in the roof
of the south aisle, and nettles and brambles threatening to swamp everything. The
bird life was excellent. Today, though the trees still surround the square plot, these

are not old enough to have nest holes in them, and the only places left for birds

to nest, apart from one straggly upright juniper, is in the church itself. The church
tower, which for a number of years held a pair of kestrels, now provides home for

up to 20 pairs of feral doves who arrived a few years ago from no-one knows where.
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Figs. 1 & 2 The Cranworth Common Bird Census plot.

1 — In 1962. 2 — At the end of the 1986 season.
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Reference to the map will reveal that three farm roads divide the plot. Current-

ly, the one at the north western end, and coming down past the old dairy unit, car-

ries the most traffic, as this is concreted to and beyond the river crossing. The mid-

dle lane, which arrives at the same river crossing, was formerly the most used, but

for most of it’s length it has become an almost forgotten grassy lane. Beside it are

two important features. The first is a narrow spinney about seventy yards long which

has not been interfered with at all, and the other is a series of three bush grown
and partly drained pits known collectively as “The Clay Pits”. These used to pro-

vide water for the cows on a former semi-permanent pasture of eight acres. This

meadow, with good hedges and many old trees was at one time, the most important

bird habitat in the central part of the plot. It held nest sites for both tawny and
little owl, in the early years of the survey. In the central section, both north east

and south west of the plot, the countryside is very much ’more of the same’.

At the north western end, Booters Hall, its screening hedges, and its range of

old farm buildings, were of prime importance. Especially so, was the former or-

chard, of about an acre. This had thickets of blackthorn and bramble, ancient fruit

trees with abundant nest holes, and the silted up remnant of a former moat which
provided secret drinking places deep under the brambles. The wood marked on the

map to the north east of the house, was mainly of Douglas fir and Scots pine, with

some larch, and three blocks of beech, one of ash, and with a few oaks and yews
in one corner. In the middle was a small clearing completely surrounded by tower-

ing mature Lawson’s cypress, much beloved by goldcrests. This had been planted

about 1900, and had been completely unmanaged, as a consequence of which, it

was extremely dense. This area held well over 50 pairs of woodland birds annually

until 1976. In January of that year, readers may remember a gale which devastated

thousands of acres of woodland, the owners decided to clear, fell and replant the

area. The three blocks of beech were only thinned, and the oak and yew corner

was left. The replanting went ahead in due course, nicely mixed, with pine, oak

and beech, and possibly others, but within two years, the lower half was six feet

high with broom, the seeds of which must have been laying dormant since the 19th

century. The remedy for the broom was a tractor mounted Bomford Bushwhacker,
which would have done a good job had the driver been alerted as to the whereabouts

of the young trees. In 1986, several bushwhackings later, it is doubtful if half the

planting has even survived, whilst at least half those which have, look like leftovers

from some dreadful battle, deformed, and with limbs missing. Of the seven or eight

pairs of birds using the area in 1986, three were common whitethroats, or about

60% of the total for that species for the whole plot.

To return to the Booters Hall house and buildings, these were destroyed at the

time of the main hedgerow removal, whilst the orchard remained until 1976 or 77.

The final clearance meant that all bird life had become purely peripheral, apart

from one hedge running west from the plantation, and a total of three hedges beside

the two more easterly farm roads. It should be pointed out that current hedgerow
management is rigorous in the extreme, all hedges getting a very short back and
sides annually, leaving them about two to three feet high and barely a foot wide.

Over the boundary of the plot at the north western end are three areas of

woodland, two of which belong to a neighbouring landowner. These alone help to

keep the Cranworth C.B.C. in some sort of heart. Should these at any time be fell-

ed, given the present management on the plot, it is safe to predict that there would
be little or no bird life left in the area.
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Common bird census: Methods
At the outset, an optimum number of eight visits per year were recommended for

each plot. With experience, this was proved to be insufficient, and from 1978, the

figure has been ten visits per year. These are best carried out in the early mornings
or late evenings, when territorial behaviour is at its strongest. The present study
has been carried out almost exclusively in the early mornings, as human disturbance

is at a minimum at that time. The ten visits are made between roughly March 21st

and June 21st, with an occasional supplementary visit to cover specific problems,
as late as early July. All hedges are followed, and especially the boundary hedges,

and very large fields may be walked across if this is thought necessary, insofar as

cropping allows. The present practice of leaving ‘tramlines’ for spraying tractors

to follow, is of assistance in that respect, until crops get above knee-level.

All birds are plotted on visit maps, using different symbols for different forms
of activity eg: «

—Male blackbird singing. _D —blackbird scolding.

«i«V
" 6p^- —two male blackbirds fighting.

Certain species are omitted as a general rule. House martins are only included if

they have visible nests on the plot, and similarly, rooks, whilst, from the beginning,

wood pigeons and house sparrows were omitted, and still are from the Cranworth
plot, for the sake of uniformity. Certain species are plotted ‘in hope’, such as meadow
pipit, which is present in most springs until late April, but has never stayed to nest,

even when there was 85 acres of rough grass for it to choose from!.

Each visit lasts from 3 to 5 hours, depending on the level of activity. At the

end of each season, all the registrations on the visit maps are transferred to species

maps, the study of which will reveal the territorial limits of each pair of a species,

even with such birds as skylarks in an 85 acre field.

The effect of severe weather on bird populations

Severe weather can come in various guises: unabating severe frosts, with or without

snow: large amounts of snow, more usually without very severe frosts. The most

damaging is undoubtedly severe frost with little or no snow cover, followed by heavy

snowfall on frozen ground, the whole lasting for many weeks, as happened in 1963.

Even in such extreme conditions, populations can recover with remarkable rapidity

given more favourable conditions in subsequent winters, and a reasonable environ-

ment. One species more than any other, reflects this—the wren.

Table 1 Number of wren territories in each year, 1962-86.

62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

20 1 6 15 21 22 29 18 20 20 21 31 39 30 39 20 24 3 8 17 6 13 13 13 7

From the above, the really bad winters are instantly obvious, with 1962/63 and

78/79 being particularly harsh, with much snow and frost. 1979 was notable for

severe blizzard conditions, though of shorter duration than 1963. Note the continu-

ing increase in the population during the mild winters of the early 70’s despite the

hedgerow removal of that period. Thus one can conclude that providing the winters

are mild hedgerow removal may have very little effect on the wren population. It

will be noted that while the hedgerow system remained intact, the population recovery
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from such a winter as 1963 is complete within three seasons. On the other hand,

severe winters after the removal of the hedgerows has resulted in a slower recovery

rate, to a much lower population level than prevailed before.

Short and long term effects of hedgerow removal on bird populations

To project the above a bit further, figures for a number of common species will

be considered, in a number of arbitrarily chosen years. These are 1966, which was

the National Datum year, against which all subsequent changes in populations are

judged, 1973, following hedgerow removal, and also a year in which the national

index for Blackbird was roughly identical with 1966, 1979, following the blizzard

winter, and 1984 and 85, to give two recent years totals. This was felt desirable

in case any particular factor resulted in a freak return for any particular species.

Table 2 Returns for a selection of ’woodland’ and ’field’ species in given years.

1966 1973 1979 1984 1985

Mallard 3 10 8 12 11

Red-legged partridge 5 11 17 10 8

Moorhen 14 10 9 8 9

Skylark 12 25 28 24 27

Blackbird 51 30 26 32 29

Song thrush 18 13 9 12 7

Robin 30 31 12 11 9

Dunnock 52 46 27 21 16

Chaffinch 33 26 21 30 32

Yellowhammer 20 22 22 17 20

The figures from the years 1966 and 73, are roughly comparable with the average

for the four years on either side of hedgerow removal in the previous study. That
study gave a difference % for each species, actual versus predicted. Thus mallard

at 71 in that study was up 71% more than the national indices indicated. The other

comparable figures were as follows: moorhen -18%, red-legged partridge +93%,
skylark -1-80%, blackbird -25%, song thrush -19%, robin -11%, dunnock -20%, chaf-

finch -3% and yellowhammer -t-3%.

The field species, mallard, red-legged partridge, moorhen, skylark, and to a lesser

extent, yellowhammer, all appear to have benefitted from the hedgerow removal,

with the exception of moorhen. This is to be expected, with the infilling of 5 field

pits which formerly held nesting moorhens. Of the others, red-legged partridge has

fallen back considerably since a peak in 1979.

Skylark figures seem to have remained fairly constant at around 100-130% com-
pared with 1966. In this case, 1979 failed to give a true picture, as, in the three

preceeding years the number of territories had been between 35 and 39, while in

1980 the species actually peaked at 47 territories. This latter ’freak’ year was entire-

ly due to cropping, in which the 85 acre prairie had a very thin crop of ryegrass

for seed, with the result that it was packed with skylarks! Nevertheless, there has

been a gradual decline toward the end of the period under review, as the last two
seasons indicate, and the 1986 figure was at about the 1984 level.

Yellowhammer seems to have remained remarkably constant, no matter what
has happened to the habitat. The same might be said of chaffinch, the only other

seed eater in this table. It did dip, but it has recovered again quite well. This is
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probably due more to the fact that, of the hedges removed, the only one containing
a cfuantity of trees likely to be used as song perches, was the one down the east

side of the Clay Pit Meadow. Trees for song perches seem more important to the
chaffinches than hedges in which to nest, especially, in many cases, as the trees

have ivy on them which can fulfil the function of the hedge.
The four remaining species in Table 2—blackbird, song thrush, robin and

dunnock—show different long term reaction to the hedgerow removal. In the first

few years, the numbers of the two latter species declined less quickly than the former
two. More recently, the decline of robin and dunnock have continued while that

of blackbird has remained remarkably constant since the initial drop. Song thrush
numbers have been erratic, with a tendency for there to be wild fluctuations bet-

ween one year and the next, though the average numbers are about the same as

they were immediately after the earlier study.

It would appear that the two smaller species are much more sedentary than the

two larger, thus, following hedgerow removal, they stayed in their traditional haunts
and made the best of a bad job—or in the nearest site to their former territories.

Because the remaining hedges are trimmed annually in such a manner as to give

absolutely no cover to any bird until after the leaves are open, the recent series of
late springs have gradually eliminated these very marginal territories. With no cover

in such hedges at least until May, the blackbird and song thrush population nest

in the nearest available cover, and fly quite long distances to collect food, for in-

stance, to one or other of the big heaps of slurry deposited at strategic points round
the farm. Robin and dunnock on the other hand, not only have to nest where there

is sufficient cover, but also, where there is ample food supply near at hand. For
this reason, some sites which appear suitable no longer have one or other of the

smaller species.

The effect of recent changes in agricultural practice

Factors other than hedgerow removal, and the original rash of toxic chemicals, have

in recent years, played their part in modifying bird populations. The development
of a whole arsenal of herbicides, fungicides and insecticides means that the farming

community now has a spray for every hazard, real or imagined, which can assault

their crops. This arsenal lies behind the habit which has developed in recent years,

of leaving ‘tramlines’ in cereal crops, thus enabling spraying tractors to operate with

minimal damage to the crop, almost until harvest, by which time the target is likely

to be various rusts and smuts which attack the developing and ripening grain. Earlier

in the season, a wide range of herbicides are spread over the fields in a fine mist.

Herbicides have become so selective that it is now possible to spray such fleshy

broad leaved crops as sugar beet, and, without damaging the beet, destroying all

the creeping underground stolons of couch grass. It is in this field that we find the

cause for the rapid diminuation of certain species of birds over the past five years.

When the fields are combined, due to the efficiency of the herbicides used earlier

in the season, there are no seeding weeds in the stubbles. In the majority of cases,

the stubbles are no longer left until at least after harvest before being broken up.

Today, most are cultivated or ploughed within two or three days. Thus, there is

no belated harvest of weed seeds for the family parties of seed-eating birds, many
of whom gear their nesting to coincide with this period of the year (July to

September). This has resulted in the reduction in numbers of several species in this

I category, one or two to the verge of extinction, at least locally. Using the same years
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as in Table 2, we will look at the status over 25 years of three species of seed eater-

linnet, reed bunting and tree sparrow.

Table 3 Returns for three species of seed-eating birds in given years, showing popula-

tion decline.

Linnet

Reed bunting

Tree sparrow

1966

6

3

21

1973

7

4

15

1979

8

2

20

1984

5

2

4

1985

3

i/

3

Reed bunting fared a little better in 1986, with a single territory, but tree spar-

row continued to decline, with only a single territory recorded. The decline started

in 1981, but there were still 10 tree sparrow territories in 1983, which indicates

something in the nature of a catastrophe for this class of seed-eating bird in our

countryside.

Changes in status of summer migrants

These have not been dealt with as thoroughly as the resident species, as their wander-

ings over vast distances raises too many imponderables for a study of this nature.

This is especially true of such species as common whitethroat and sedge warbler-
sufferers in their wintering quarters, south of the Sahel. Nevertheless, with a much
more hostile environment when they arrive here, their numbers must be at a

minimum, as both need bushy places in which to set up territory.

The common whitethroat would be almost non existent today, were it not for

the bramble grown plantation, which has supported three pairs for two summers
past. Sedge warbler, meanwhile, has disappeared, even though the marsh has not

changed, and formerly held three pairs.

Table 4. Returns for three species of summer migrant in given years, showing
population decline.

1966 1973 1979 1984 1985

Common whitethroat 16 2 3 3 6

Sedge warbler 7 1 - -

Swallow 5 3 3 3 3

No doubt the destruction of the field pits contributed to the elimination of the

sedge warbler. It can be seen that the destruction of the Booters Hall complex had
the effect of a permanent 40% reduction in the swallow population.

The effect of all changes on other forms of wildlife

Improved herbicides have virtually wiped out the populations of plants formerly

associated with arable land, such as the long prickly headed poppy, Papaver argemone
and the night flowering catchfly Silene noctifJora, both of which were not infrequent

at the beginning of the study. A more sinister practice has crept in over the past

six or seven years, of spraying a metre wide band of the ‘brue’ (the field bank) with
a mixture of Simezine and Paraquat. This cocktail makes a total weed killer from
which only the most deeply rooted plants can recover, and has the effect of keeping
an area between hedge or ditch and crop, completely free of vegetation, and especially

of weeds which can seed and encroach into the field in subsequent years. This is
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reputed to be beneficial to partridge chicks, to enable them to dry out quickly in

the event of a cold damp spell at hatching time. Conversely, it undoubtedly also

destroys some of their potential nesting habitat! This annual assault on the field

margins means that almost the only plants surviving round the fields are coarse
grasses, and there has been a marked decline in such species as cowslips, primroses,
violets and greater stitchwort, whilst the lovely wild columbine, formerly frequent
in the area along field margins, disappeared nearly 20 years ago.

The depletion of the flora has meant a corresponding depletion of the fauna,

and especially the invertebrate fauna. Butterflies are now few and far between, and
dragonflies and damselflies almost non-existent, though the disappearance of the

two latter is due more to the field pit destruction, than to the more recent sprays.

Surprisingly, the mammals, seem to be surviving quite well, with a still viable

population of hares, though fewer than 25 years ago, when it was common place

to see seven or eight playing ‘follow my leader’ in March. Fox, stoat, weasel and
rabbit can still be found on the plot, but the enchanting red squirrel no longer prances

along the top of the church wall with stolen filberts. However, his odious cousin

the grey squirrel, nips out of the woods and snips through wheat stalks to carry

the heads into the wood to devour. There have even been some mammalian gains.

A few years ago, a small group of red deer were present in the area for a year or

two. These were not welcomed as they would go through the electric fences and
let the cows out. Roe deer, on the other hand, now seem to be a permanent part

of the fauna. During one visit in 1986, 1 was fascinated to watch a fawn gambolling

beside its mother at scarcely 50 metres, when I came in sight of a clearing beside

a field of oil seed rape.

Conclusions

There can be no doubt that there have been profound changes in the bird life, and

in the flora and fauna of the census plot at Cranworth during the period of the study.

Although hedgerow removal can be indicated as being the prime reason for the

changes, many other factors have to be taken into account. Bird populations are

changing all the time, and, in the case of the tree sparrow, sometimes these changes

are in areas that are least expected.

The future

This looks gloomy in the extreme. Due to the imposition of even stricter milk quotas

from April 1987, the dairy herd is being removed from the farm, the best cows and

all the quota being absorbed by another herd belonging to the same owners. This

will mean an entirely arable plot, with the exception of the marsh and the Church
Meadow. It is to be hoped that these forebodings will not be realised, and that,

with the possibility of less intensive agriculture, perhaps the hedges might be allowed

to grow a little bigger!
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HYDROID COLLECTING FROM INTERTIDAL POOLS AT
HOLME NEXT THE SEA, NORFOLK

P. F. S. Cornelius

Zoology Department, British Museum (Natural History), London.

Introduction

Hydroids comprise an order of primitive and colonial marine animals. They occur

commonly offshore but only a few species grow intertidally. An intertidal location

at Holme next the Sea, near Hunstanton, is remarkable for the number of offshore

species that can be collected stranded in pools. Collection is both convenient and

very cheap compared with more normal methods involving diving or dredging from

research ships, and a number of species have been studied here.

Hydroids and their medusae
Hydroids form the Order Hydroida in the cnidarian (formerly ‘coelenterate’) class

Hydrozoa. They are almost all marine, and are closely related to the better- known
solitary Hydra which lives in fresh water. Unlike Hydra, however, the individuals

or polyps remain linked through a common tubular gut resulting in the formation

of a delicate branching colony. In almost all species the soft tissues are invested

in a thin tube of perisarc, formed from a flexible chitinous substance, which both

supports the colony and protects it from most would-be predators. One kind of polyp,

the hydranth (Fig. 1), catches and digests prey, another produces gametes, and still

other, smaller polyps present only in some species have other functions. In many
families of hydroids the perisarc extends around the hydranth to form a protective

cup. These families are grouped together as the Suborder Thecata in distinction

from the Athecata which lack a cup.

The aspect of hydroids which is perhaps of greatest interest is their life cycle.

The following pattern is characteristic of nearly all families. A hydroid colony

vegetatively produces small jellyfishes or hydromedusae (often just called ’medusae’),

typically one to three centimetres in diameter when fully grown (Fig. 2). These are

carnivorous and swim for several weeks among the plankton, dispersing the species

widely. They in turn produce male and female gametes from which minute free-

swimming larvae result. Each larva, or planula, if it survives, settles and grows into

a new colony. A good recent account of both the structure and the way of life of
hydroids is that of Kershaw (1983) and another, giving greater details, will be pro-

vided by Cornelius & Ryland (in press). The very much larger ’true’ jellyfishes

familiar in coastal waters are not closely related and comprise a different Class, the

Scyphozoa.

The hydroids of Norfolk coastal waters

The hydroids of the Norfolk coast and nearby North Sea have been documented
in some detail by Hamond (1957, 1963a) and Hamond & Williams (1977). These
papers together list 79 species of hydroids and medusae. Forty-eight form erect col-

onies, and the remainder are either stolonal (creeping) in growth habit or are known
in Norfolk waters only from the medusa stage. The 79 species represent most of
those typical of the hydroid fauna of the southern North Sea. More comprehensive
works on the hydroids and hydromedusae of this area are those describing the fauna
of Denmark (Kramp, 1935), the Netherlands (Vervoort, 1946), Belgium (Leloup,

Trans. Norfolk Norwich Nat. Soc.

1988 28( 1 ), 72 -78 .
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Fig. 1 A single hydranth on a colony of Obelia

longissima, from a specimen collected at Holme,
April 1985. Note the delicate cup or theca into

which the hydranth can retract. Length of theca

c. 0.3 mm.

Fig. 2 Medusa stage of Obelia longissima, six days
old, reared at Holme from a locally-stranded col-

ony. Diameter of disc 0.7 mm.

1952) and the whole of the North Sea (Broch, 1928). A guide to the hydroid stages

of all but the most minute British species will soon be available (Cornelius & Ryland,
in press); and another will describe both hydroid and medusa stages of all temperate-

water western European thecate hydroids and their medusa stages (Cornelius, in

prep.).

Hydroid strandings on the shore

Since few hydroids are truly intertidal their collection presents difficulties. Dredg-
ing and trawling use boat time and are consequently expensive. Further, most col-

onies come up damaged or moribund in the bag of the dredge or trawl and it is

often hit-and-miss whether the desired species are obtained. SCUBA diving also

is rather costly, again in both time and equipment. At times SCUBA can be ex-

tremely useful if the diver knows the hydroids well enough to discriminate the various

species, but not all hydroid specialists are divers. In the southern North Sea strong

coastal currents often make the water turbid and along the Norfolk coast diving

is difficult for part of the tidal cycle. Hamond’s (1963b, p. 5) comment that in this

region SCUBA diving becomes a practicable way of collecting marine benthos for

only about half an hour at slack water is somewhat over-cautious but reflects the

difficulties that might occur in some places along the Norfolk coast.

Many species of hydroids form large, bushy colonies offering some resistance

to current action. Following rough seas many of their colonies are detached or por-

tions broken off and thrown up on the shore in huge quantities, at times partly

colouring large areas of the shore. Hamond (1957, p. 318) noted Garstang’s (1905,

1 p. 13) observation that in the southern North Sea ‘So great is the disturbance of

the sea bottom during . . . winter gales on the shallower central grounds such as

the Dogger and Well (^ic) banks that hydroids, which are so abundant in these
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localities, are rolled by wave-action into compact fibrous balls from 4 to 8 inches

(10-20 cm) in diameter’. The ‘balls’ consist of dense tangles of long dead hydroids

and in practice are more sausage-shaped than spherical by the time they become
stranded. Hamond (1957) recorded that one such accumulation washed up at Morston

Creek comprised the remains of no less than 24 species of hydroid. In the centre

there was a specimen of Thuiaria thuja, a species which has been recorded no closer

to the Norfolk coast than off the Fame Islands, 250 km to the north (Cornelius,

1979; Dyer et al., 1983). Hamond deduced that hydroid colonies can be carried con-

siderable distances by coastal currents.

Such masses of hydroids are common on the Norfolk coast, especially follow-

ing northerly winds. But colonies which are live are usually found stranded in-

dividually, and may have a closer origin. These colonies are often in fresh, undamaged
condition and are entirely suitable for serious zoological study (Fig. 3). Marine cur-

rents often seem to crudely sort the flotsam for in some places hydroids are washed
up more frequently than at others and many may collect in certain places. Such
accumulations often occur just inside bay-head spits and similar promontories near

the mouths of estuaries, but local conditions are varied and good localities have to

be found by trial and error. One particularly good locality forms the subject of this

note.

The pools at Holme
Live colonies of an exceptional variety of hydroids are regularly stranded in an ex-

tensive series of intertidal pools at Holme-next-the-Sea, near Hunstanton. In his

useful papers Hamond recorded many hydroids from the Hunstanton area but did

not mention the nearby intertidal pools at Holme. The pools are near the position

indicated on maps as Gore point (grid ref TF703449) though the Point itself, former-

ly comprising an intertidal sand-bank, seems to be no longer present. The pools

extend over approximately the middle third of the shore as exposed during average

spring tides. They range in size from a few square metres to perhaps 400 sq m,
and in depth from 10 cm to about 1 m. The substratum in which the pools occur

is a horizontally-bedded and rather firm peat which includes the fossilized remains

of numerous trees, overlying a bluish-grey bed of clay. There are additionally at

Holme numerous shallow pools in the sand in which drifted hydroids collect. Near-
ly at the eastern extent of the pools there is an old wreck around which specimens
also collect, but the pool surrounding a smaller wreck some 200 m south-west of
the first is usually much less productive.

Often some of the pools are half filled with drifted and largely undamaged
hydroid colonies (Fig. 3). Collecting seems to be better in the autumn than in the

spring and living colonies of most of the species listed here (Table 1) can be col-

lected at least as late in the year as the first half of November.
Collecting is better on some days than on others. Calm days are best, when

the surface of the pools is unruffled and a clear view can be obtained of the submerged
colonies. Collecting is best following spring tides. At and close to neap tides the

pools are only partially uncovered or not uncovered at all when collecting from them
is impossible. Collecting is best also following strong winds from the quadrant NW
to NE, which evidently bring the detached colonies onshore. Winds from the op-

posite quadrant greatly reduce the quantity and variety of stranded hydroids in the

pools.
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Fig. 3 An accumulation of hydroid and bryozoan colonies of offshore origin stranded in an intertidal

pool at Holme. Centrally is a live, fertile colony of Sertularia cupressina c. 150 mm in length.

Hydroid species found

The species found to date during my brief visits to Holme are listed in Table 1.

The length of the list gives an impression of the unusual potential of this locality

for providing easily-collected specimens of this predominantly offshore group. The
greatest variety occurs in autumn, but most of the species found then can occasionally

be found in the spring. Most of the species form large, conspicuous colonies but

some are minute epizoic forms growing on larger hydroids and other substrata. On-
ly six are commonly found growing intertidally.

Perhaps the most notable species in the list is Obelia bidentata which occurs

all round the world in warm coastal waters. Within the British Isles it is confined

to the south-eastern corner and in my experience it is nowhere so easy to collect

in Britain as in these intertidal pools. The occurrence of this species here is perhaps

related to the high summer sea temperatures along this coast, which in places are

the warmest in the British Isles (Garstang, 1901). In October 1982 small colonies

were found growing on part of a wreck in one of the pools, probably the first record

of intertidal growth of this world-wide species. However, although there were several

small colonies it is unlikely that they would have survived the cool winter

temperatures typical of Norfolk shores.

On many occasions large and virtually undamaged colonies of species hitherto

poorly represented in the British Museum (Natural History) collection have been

collected. Thus the first good illustration of the large and beautiful colony of Obelia

bidentata, first described so long ago as 1875, has been prepared from such a specimen

stranded at Holme (drawn by Mrs S. Chambers, in Cornelius, in press; also in Cor-

nelius, in prep.).
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Table 1. Species ofhydroids collected in the autumn from intertidal pools at Holme
next the Sea, Norfolk. All were collected in living condition from stranded material

unless otherwise stated, and the records refer to whole colonies, or to sizeable

fragments, in good condition. Three species were also collected in the spring, as

noted under comments.

Species Names used in Hamond (1957, Comments

Eudendriidae

Eudendrium rameum

1963a), Hamond & Williams
(1977), if different

Occasional

E. ramosum Occasional

Campanulariidae
Gonothyraea loveni Campanularia Occasional

Hartlaubella gelatinosa Campanularia, Laomedea Common, especially following

Laomedea flexuosa

strong onshore winds. Occasional

in spring.

Common on fucoids

Obelia bidentata Laomedea bicuspidata Common; best known U.K. locality

0. dichotoma Common on Flustra

0. longissima Laemedea longissima, Common. Sometimes abundant in

Obelia dichotoma (part) spring.

Rhizocaulus verticillatus Campanularia Common, especially following

Phialellidae

Phialella quadrata

strong onshore winds

Occasional

Campanulinidae
Calycella syringa Common, especially on Sertularia

Lafoeidae

Filellum serpens

cf. argentea-, fertile early October,

hydranths possibly regressing soon

after; epizoic on other hydroids

Common on Abietinaria abietina

Lafoea dumosa Common
Haleciidae

Halecium beanii Occasional

H. halecinum Common
Sertulariidae

Abietinaria abietina Common
A. filicula Occasional
Diphasia attenuata/rosacea Common
Hydrallmania falcata Common
Sertularia cf. argentea S. cupressina sens. lat. Common. The commonest hydroid

S. cupressina s. str.

in spring

Common
5. distans 5. gracilis Common, but usually moribund

Plumulariidae

Kirchenpaueria pinnata Common on fixed structures

Nemertesia antennina Common
N. ramosa Common
Plumularia setacea Occasional
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Origin of the stranded material

It is not known for certain where the hydroids in the Holme pools come from. One
fairly regular species. Rhizocaulus verticillatus, was said by Hamond (1957) to be
common 65-80 km offshore but to be ‘not at all common’ locally in his experience
from coastal and offshore dredging. The possibly long transport of Thuiaria thuja

to the Norfolk coast was noted already. It is well known that hydroid colonies can
drift long distances and remain alive (Cornelius, 1981) so that remote origins of
at least some of the Holme material are not excluded. However, particularly in late

autumn a number of inshore trawlers operate along the coast 1-2 km offshore from
Holme and it is possible that some of the colonies eventually stranded are detached
by their trawls and so stranded close to their point of origin.

Conclusions

Holme offers easy collection of a wide variety of hydroids that cannot normally be
collected onshore, thus effecting considerable savings of time and expense. I know
nowhere else where offshore hydroids can be collected so easily and in such good
condition. The excellence of the Holme area as a locality for wind-drifted birds is

well known to ornithologists. But in the less glamorous world of the hydroid naturalist

it is prominent too, as an unusually exciting collecting place for current-drifted

hydroids.
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1987 WEATHER SUMMARY
N. W. K. Brooks

79 The Street, Old Costessey, Norfolk.

January - With a mean temperature only just above freezing it was the third col-

dest January this century. The 12th, with maxima away from the coast and the ex-

treme east below -7.0°C, was almost certainly the coldest day in Norfolk since at

least 1895. Snowfall was heavy on the 12th and 13th with a level snow depth of

45 cm in parts of Norfolk. A “snow devil” (a small whirlwind made visible by fly-

ing snow) was observed between Drayton and Costessey on the 10th. The screen

minimum of -14.9°C at Morley on the 13th was the year’s lowest.

February—A very dry month with temperatures close to normal. Ice crystals in

the upper atmosphere produced a fine display of solar haloes, arcs, and mock suns

on the 24th.

March—The coldest since 1970. Plant growth by the end of the month was more
belated than in any March since the last war (with the exceptions of 1947 and 1963).

A sudden gale on the 27th produced wind speeds ofup to 75 mph causing widespread

though mainly minor damage.

April—The warmest since 1949 with a mean temperature 6.4°C higher than that

of March. Many parts of the county did not record a single air frost. The maximum
temperature of 24.4°C on the 29th, although equalled in 1949, was the highest

recorded in April since 1946.

May—In great contrast to April, May had no fewer than 22 days with winds reaching

Norfolk from the still cold North Sea. Consequently the mean temperature was below
normal and the rainfall above average. Air frost was absent from all localities, although

slight ground frost occurred on as many as 11 nights.

June - The dullest since 1953 and wetter and cooler than normal. Rain falling on
22 days caused many parts of the county to record over double their expected total.

Although some form of domestic heating was needed, during the evenings at least,

until the fourth week, summer warmth arrived on the 27th with a maximum of
26.7°C on the 28th and 27.9°C on the 29th.
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July - The dullest for 7 years and much wetter than normal with some parts of
the county receiving double their average monthly rainfall. Maximum temperatures
which exceeded 21°C on as many as 12 days to the 15th, only managed to attain

this figure on one day thereafter.

August - August was the wettest for 24 years, and in a few localities, 33 years.

Most of the months’s rainfall occurred on the 25th and 26th, with the highest daily

total being an exceptional 83.5 mm at Acle on the 25th. Dust of Saharan origin

was mingled with the light rain that fell on the 17th. There were few warm days,

although the 21st achieved a maximum of 27.9°C. It was the dullest August for

7 years.

September - Slightly warmer and sunnier than normal. Although rain fell on 19

days, rainfall was below average in nearly all parts of the county. However the ground
remained unusually wet throughout the month. This fact certainly contributed to

a near total absence of ground frost.

October - October 1987 will certainly enter local folk-lore for the massively destruc-

tive storm that lashed eastern parts of the county with frightening ferocity during
the early hours of the 16th. Although the damage and uprooting of trees was not

as extreme as in counties to the south, it was nevertheless devastating. The com-
bination of saturated ground and nearly complete leaf burden, meant that many
trees had a hopeless fight maintaining a “hold” in the ground. A few days after

the storm it was noticeable that much tree foliage presented a “scorched” and dead
appearance. It is most likely that this was caused by the rain, which fell during the

storms, containing a high salt content picked up from the sea. The highest gust

reached in Norfolk was 90 mph at Hemsby—hurricane force on the Beaufort Scale.

It was one of the worst storms of the century in much of the county, although as

recently as 2nd-3rd January 1976 there was another extreme gale which occurred,

of course, when the trees were leafless and there was less damage. The month was
much wetter, and rather colder than normal. Further North African dust fell with

rain on the 27th.

November - Dull and quiet with rather below average rainfall. The first slett of

winter was observed early on the 23rd (exactly the same date as 1986). Quite cold

and foggy conditions developed late in the month, and a screen minimum as low

as -5.4°C was recorded on the 29th.

December - Rather cold until mid-month, after which very unsettled and mild con-

ditions prevailed. The 15th saw the end of a period of rather cold and dull weather

that had persisted since the 21st November without a single day reaching 10°C.

From the 16th to the close of the month only two days failed to reach or exceed

this figure, with a remarkably high maximum of 14.1°C reached on the 19th. It

was the driest December since 1963 although the ground remained wet throughout.

Slight snow was observed on 3 days. Although sunshine was very deficient, Christmas

Day was one of the sunniest this century.

The Year - With a mean temperature of 9.1°C, 1987 was the fourth year in succes-

sion to be cooler than normal. In most of the county it was the wettest year since

1968, and the dullest since 1978.
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1987 WEATHER

MEAN
TEMPERATURE NO. OF AIR AND GROUND SUNSHINE

0c FROSTS HOURS

1987 Avg. 1987 Avg. 1987 Avg.

Jan. 0.3 3.5 20/25 11/19 36.9 51.2

Feb. 3.3 3.2 15/21 12/18 72.2 66.8

March 3.5 5.3 16/24 7/17 94.9 100.6

April 9.9 7.3 1/11 4/14 150.6 154.2

May 10.5 10.9 0/11 1/6 197.3 193.5

June 13.0 14.0 — rare 120.6 202.6

July 16.0 16.0 — very rare 167.4 193.9

August 15.6 16.2 — very rare 146.5 186.7

Sept. 14.2 13.9 0/1 rare/1 159.6 149.8

Oct. 10.1 10.4 4/10 1/6 125.6 109.1

Nov. 6.7 6.5 3/10 5/12 47.8 67.6

Dec. 5.9 4.2 9/16 9/17 35.1 50.5

Year 9.1 9.3 68/129 49/109 1354.5 1526.5

RAINFALL
mm

Costessey Taverham

DAYS WITH
SNOW/HAIL

DAYS WITH
THUNDER

1987 Avg. 1987 Avg. 1987 Avg.

Jan. 58.0 58.4 12/1 5/1 0 rare

Feb. 23.3 45.0 6/0 4/1 0 rare

March 45.6 42.7 10/2 3/1 1 rare

April 40.0 39.9 0/0 1/1 2 1

May 53.9 41.7 0/5 rare 1 2

June 100.2 43.2 0/1 very rare/rare 1 3

July 66.2 57.9 — —/rare 0 3

August 118.9 54.9 — —/rare 2 3

Sept. 35.1 53.6 — —/rare 2 2

Oct. 131.1 62.5 0/1 rare 3 1

Nov. 54.4 71.1 1/0 2/1 0 rare

Dec. 32.1 57.7 3/0 3/1 0 rare

Year 758.8 628.6 32/10 18/6 12 15

Averages quoted above are for 46 years to 1984 for rainfall, otherwise for 17 years to 1984.
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NOTES FOR AUTHORS

The Transactions are published each year in the spring. Manuscripts should be with
the editor by 1 December of the previous year.

Authors are requested to write to the editor for a copy of Instructions for Authors

before writing a paper.

This issue of the Transactions may be used as a general guide to content and format,

but it is advisable to consult the editor before preparing final text, figures etc. Failure

to do this might result in delayed publication.

The editor will be pleased to discuss proposals for papers by any member, and will

help novice authors with the production of material.

All communications, including manuscripts for publication should be sent to:

Dr A. G. Irwin, Castle Museum, Norwich, NRl 3JU.

NORFOLK & NORWICH NATURALISTS’ SOCIETY
Patron: Her Majesty the Queen

The County’s senior natural history society. It has for its principal objectives the

practical study of natural science, the conservation of wild life, the publication of

papers on natural history, especially those related to the county of Norfolk, arranging

lectures and meetings and the promotion of active fieldwork. Specialist Groups cover

most aspects of the county’s flora and fauna.

1 Annual Subscription Rates:

J Junior £3.00

Ordinary £6.00

1 Family £7.50

Affiliation £15.00

Publications:

May: Transactions

August: Bird & Mammal Report

Quarterly newsletter: ‘Natterjack’

{Secretary:

A. L. Bull

IHillcrest

{East Tuddenham
1 Dereham
'Norwich NR20 3JJ.

Membership Secretary:

C. Dack

12 Shipdham Road

Toftwood

Dereham
Norfolk NR 19 IJJ
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