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TRANSACTIONS

I

HON. SECRETARY’S REPORT, 1950—51

Ordinary meetings of the society were held at Norwich
Castle Museum (with one exception) on Saturday afternoons as

follows :

October 21st, 1950 : exhibition of specimens and contri-

bution of notes made by members during the previous summer.

Miss D. M. Easter, Miss P. Gillespie, Miss J. A. Stockings, Miss

I. Goff, Messrs. K. J. Allison, S. E. Glendenning, D. Hurr,

L. M. McEwen, F. E. Muskett, P. Palmer, J. F. Peake, D. Punter,

H. Riley, C. Smith, E. J. Smith, M. E. Smith, P. E. Briggs,

P. Thrower, R. W. Turner, J. Vaughan and W. Woodrow were

elected members of the society.

November 18th : Mr. K. C. Durrant gave a talk and

demonstration on methods of collecting and preserving insects.

Miss Feetham and Miss K. E. Segger were elected members of

the society.

December 16th : Mr. R. E. J. Goodman, plant pathologist

at H.M. Flax Establishment, lectured on the fungal diseases of

Flax in the British Isles, with a fine series of photographs and

both living and preserved specimens.

January 20th, 1951 : Mr. John Sankey described experi-

ences with tame badgers, foxes and other animals, illustrating

his talk with lantern slides and a film. Mrs. Suffling, the Misses

A. and B. Suffling, Miss P. E. Blake, Miss K. Osborne, Mr. and

Mrs. T. C. Wyatt and Mr. E. Crickmore were elected members

of the society.

February 22nd : Major A. Buxton showed his films of red

deer, roe, black-cock, capercaillie, otter, harriers, turtle dove,

etc., at the Noverre Cinema.

February 24th : Mr. Walter Higham showed his colour-

film entitled “ Land of the Flamingo.” Miss C. Scoones, Miss

M. B. Unthank, Capt. J. F. Rippingall, Dr. R. G. Ticehurst,

Messrs. H. C. Emms, C. E. J. Moore, A. G. Hodges, J. J. Coltart,

T. W. Irvine and Col. F. E. D. Drake Briscoe were elected

members of the society.
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March 17th : Mr. H. J. Howard gave a lecture entitled

“ Spiderland ” with lantern illustrations. Mrs. C. W. Ratcliff

was elected a member of the society.

The 82nd Annual Meeting was held at Norwich Castle

Museum on April 21st, 1951, when the Presidential Address,

entitled “ Norfolk Geology, from the coming of Man ” was

delivered by Mr. J. E. Sainty, B.Sc. The Hon. Treasurer pre-

sented the audited accounts for the year ending March 31st,

1951, which showed an excess of expenditure over income during

the year of £51 13s. Id. It was resolved by majority vote that

the annual subscription should be raised to 15s. and the life

composition fee to £12 as from April 1st, 1952. Further

amendments of the Rules were made as follows : Section III,

Clause 3 to read “ The Officers of the Society shall be a President,

President-elect, Vice-Presidents, Secretary, Treasurer, Auditor

and Editor, all to be elected by show of hands yearly at the

Annual Meeting and all to be eligible for re-election.” Section Y
to read “ The Society shall sponsor an annual publication under

the title of " The Transactions of the Norfolk and Norwich

Naturalists’ Society.’ Responsibility for this publication shall

be vested in an Editor and Sub-Editor.” It was also resolved

that the Editor be empowered to appoint his own sub-editor

The following officers were elected to serve in 1951—52 :

President, Dr. J. M. Lambert
;
President-elect, R. P. Bagnall-

Oakeley
;
Vice-Presidents, Major A. Buxton, Professor Oliver,

Professor Steers, Messrs. B. B. Riviere and H. J. Howard
;

Treasurer, D. A. P. Gould
;
Auditor, H. W. Back

;
Secretary,

Miss N. H. Benn
;
Editor, E. A. Ellis. Miss Buttery, Messrs.

J. E. Sainty and K. C. Durrant were elected to serve on the

Committee for three years.

Mrs. Cartwright, Miss M. Rust, Messrs. W. B. Emms, G. O.

Gibbons, W. W. R. Giles, R. H. Sewell were elected members of

the society.

The President tendered the Society’s thanks to Major A.

Buxton for all the work he had put in during his editorship of the

Transactions in the past fifteen years.
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II

PRESIDENT'S ADDRESS
Delivered by J . E. Sainty, B.Sc. to members of the Norfolk and
Norwich Naturalists’ Society at the Castle Museum, Norwich,

April ‘list, 1951.

THE GEOLOGY OF NORFOLK.

With special reference to the Pleistocene period.

The Norwich Geological Society was founded in 1864 with

the Rev. John Gunn as President, and during the twenty years

of its existence over four hundred articles were published

dealing directly with, or referring to, the geology of the county.

The interest of the leading scientists of the country was

attracted and many of the foremost geologists of the day visited

the city with the British Association in 1868. The Officers

of the Geological Survey, at work here around 1880, paid warm
tribute to the assistance they received from the local en-

thusiasts, but, when their work was completed, and it appeared

that the foundations of the study of Norfolk geology were truly

laid, the Norwich Geological Society was amalgamated with the

Norfolk and Norwich Naturalists’ Society and a period of

almost complete stagnation in local geological studies ensued.

The last of the Norfolk Memoirs appeared in 1883, but

though the pre-glacial strata had raised few difficulties, the

overlying glacial deposits presented problems of extreme

complexity. H. B. Woodward (1881, 4) in the Norwich Memoir,
“ found that owing to the variable nature of the beds, the

several local divisions, made out in certain ‘ typical ’ sections,

were not persistent and could not be laid down on the map.

Moreover, the very fact of this uncertainty in tracing out and

correlating minute divisions has led to considerable diversity

of opinion among geological writers.” This was hardly sur-

prising, since boulder clays, mostly more or less chalky, brick-

earths, non-fossiliferous pebble beds, and sands which might

or might not contain marine shells, with ever-varying sections,

often exceedingly contorted and changing in detail as the

profiles cut back, caused confusion on the borders where
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different officers were working, and tended to make chaos of

the mapping. Looking back from the standpoint of to-day,

it is easy to appreciate not only the complexity of the situation

but also how much the orthodox views hindered any possibility

of disentangling the confusion. The accepted idea of the

" Great Ice Age ” was that it was a single complete episode in

which the ice sheets, accumulating on the Scandinavian

plateau and the mountains of the north, pressed southwards

to the edge of the Thames valley and then, after halting, slowly

melted back and finally disappeared. The complexity of the

deposits could be explained as due to the varying pressures and

inter-glacier movement of the streams of ice coming from

different gathering centres—Scandinavia, the Cheviots, the

Pennines, etc. This assumption explained the variety of

rocks brought by the ice sheets, since many of them were easily

identifiable and their sources of origin recognised. Thus

Shap granite, Carboniferous limestone and Scandinavian rhomb-

porphyry could clearly not have been brought to Norfolk by

the same ice-flow. A direct corollary of the theory of the

single ice episode was that the appearance of man in Britain

north of the Thames was post-glacial, for it was obviously

impossible that he could have lived here whilst the land was

hidden by a tremendous ice covering, and no-one had seriously

suggested that man existed before the Ice Age. However,

there were some sceptics—James Geikie considered that the

single ice sheet failed utterly to cover the observed phenomena

and suggested no less than seven successive ice advances, while

Skertchly (1877) insisted that in the Fen borders he was finding

humanly worked flint implements below and among glacial

deposits. Geikie received little support, and Skertchly ’s

unorthodox views led to his leaving the Survey.

However, from the involved discussions, certain ideas had

emerged on which all the officers agreed. The lowest glacial

deposit of the North Norfolk cliffs (the Cromer Till) and the

Norwich Brick-earth both contained unmistakable Scandina-

vian rocks, and since these must obviously have been carried

across the North Sea basin, whether by floating bergs or by

actual ice sheet, these deposits were distinguished as “ North

Sea Drift ” and were explained as the result of the Scandinavian

ice reaching the area in force before the British ice had attained
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sufficient weight to press it off. The Chalky Boulder Clays

and the deposits encountered with them were explained as

products of the British ice sheet. All agreed that, since the

river valleys of central Norfolk had been cut down through the

Norwich Brick-earth whilst the Chalky Boulder Clay had
flowed down into them, there had been some period of erosion

between the two. The “ purple ” boulder clay of the Hunstan-
ton region had not been recognised inland and was considered

the last product of the melting ice sheet, whilst the coarse gravel

capping the cliffs at West Runton, which had in 1878 yielded

a hand axe to a Cromer schoolboy, A. C. Savin, was considered

accordingly post-glacial, and, though occupying the very top

of the cliff, was mapped as “ valley gravel.”

For a generation, little progress was made ; the attempts to

reconcile the discrepancies proving so little successful that the

Norfolk sections gained the description of " the grave of

geological reputations.” However, early in the new century

fresh ideas were stirring. In 1908 W. G. Clarke’s foundation

of the Prehistoric Society of East Anglia led to renewed

investigations of the gravel pits and boulder clays, though the

geologists were far from accepting Dr. Sturge’s dictum that

the “ paleoliths were the fossils of the Pleistocene,” and the

claims of Clarke and Reid Moir to have discovered humanly

struck flakes in the sub-crag stone bed were being hotly debated.

In the following year Penck and Bruckner published the

evidence obtained by their researches in the Austrian Alps of

“ interglacial ” deposits, with vegetation and animal life

occurring between distinct ice advances, so necessitating re-

examination of the evidence for the uniglacial theory here.

When in 1910 Harmer published in these Transactions, “ The

Glacial Deposits of Norfolk and Suffolk,” he stated, “ The view

taken in this paper is that the glacial deposits of Norfolk were

due in the first instance to the invasion of the county by the

western edge of an enormous ice-sheet like that of Greenland,

which, originating on the Scandinavian uplands, then standing

in all probability at a higher level, filled the basin of the North

Sea and overspread, in the opinion of most of our best authori-

ties, the plains of Northern Europe. At a later stage of the

Pleistocene epoch however, the North Sea ice retreated from

East Anglia and there are no indications that it ever re-appeared.
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Subsequently, and apparently separated from the earlier

glaciation by a considerable interval, the district was invaded

by an inland ice stream from the north-west, for which in

1904 I proposed the name of the ‘ Great Eastern Glacier.’
”

He continued, “ These facts point to the conclusion that

while the brick-earths of the south represent the ‘ moraine

profonde ’ of the great Scandinavian glacier, levelled as by a

gigantic steam roller, the Cromer ridge, piled up and contorted

by the pressure of the ice and attaining in places a height of

300 feet above sea level, indicates its terminal moraine, not at

the period of maximum extension but at some stage, possibly

a prolonged one, of its retreat.” He concludes, “ The coast

ridge is therefore newer than the Norwich Brick-earth.”

Later he adds, “ After some interval, during which the deposi-

tion of sand and the erosion of the valleys took place, possibly

representing one of the interglacial periods insisted on by

Professors James Geikie and Penck, Norfolk was again invaded

by ice, by the great inland glacier to which was due the well-

known Chalky Boulder Clay, a wide-spread deposit, the moraine

profonde of the second glaciation which covers a great part of

Norfolk and Suffolk with a more or less continuous sheet.”

Thus two ice sheets separated by a distinct interglacial were

by now admitted as probable.

The outbreak of war interrupted progress, and it was some

time before research on the deposits could be resumed. In

1923 Professor P. G. H. Boswell prepared for the Geologists’

Association an account of “ The Geology of the Country around

Cromer and Norwich.” and he summarised the state of know-

ledge at the time. “ The area has at least four claims to

geological distinction in the presence of (1) the highest beds of

the Chalk known in the British Isles, consisting of the zone of

Ostrea lunata and the uppermost part of that of Belemnitella

mucronata (2) the most complete series of Upper Pliocene and

Lower Pleistocene deposits in Western Europe #

(3) in all

probability the most complete sequence of glacial deposits in

Britain (although it has not yet been worked out in detail)

and (4) the unique ridge of Drift materials exhibited in the

cliff sections which cut across it.” " The geological sequence

exposed in the district is as follows :
—
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Recent

Pleistocene

Alluvium, blown sand, shingle, etc.

Post glacial river terraces, gravels, sands and

<

loams.

Cannon-shot and glacifluvial gravels.

Chalky Boulder Clay.

Glacial sands, gravels and brick-earths.

North Sea Drift (Cromer Till, Contorted Drift

and Norwich Brick-earth.

Arctic Freshwater Bed.

Westleton Shingle.

Leda myalis Bed.

Upper Freshwater Bed*]

Forest Bed (estuarine) > Cromer Forest Bed.
Pliocene J Lower Freshwater BedJ

Weybourne Crag

Chillesford Crag >Icenian.

.Norwich Crag

(

Zone of Ostrea lunala.

Upper Chalk< ,, ,, Belemnitella mucronata.

I ,, ,, Actinocamax quadratus.

Eocene beds rest upon the Chalk in the eastern part of the

district but they are covered by a considerable thickness of

later beds and are nowhere exposed.”

In the preceding year the writer had found in the Till at

Sidestrand a Lower Paleolithic hand axe, but its significance

as evidence for Cromer Forest Bed man had not yet been

admitted (see Moir, 1923). Boswell and Moir were about to

begin the series of investigations on the famous Hoxne deposits

just over the Suffolk border, which were strongly to reinforce

the evidence for interglacial occupation by man, whilst Boswell

had already begun the revision of the Memoirs of the Geological

Survey for Suffolk, utilising the method of microscopic analysis

of heavy mineral residues, which promised to make it possible to

distinguish between, and to classify, the non-fossiliferous gravels.

It was at this psychological moment that H. H. Halls and I found

in the Yare valley on the border of Whitlingham what Boswell

described as “ a wonderful series of implements certainly

unique for Britain and possibly for Western Europe,” and he
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came in person to investigate the geology of the site. His

enthusiasm and energy urged us on to examine all the gravel

pits and sections within the area, and he kept to the utmost his

promise to come to our aid whenever we were puzzled. In

1927 I carried out a series of investigations of the Stone Bed

below the Norwich and Weybourne Crags in various areas round

Norwich and on the coast (Sainty, 1929). It was whilst working

on the coast sections that I had the privilege of introducing to

him J. D. Solomon at that time a Cambridge undergraduate, a

meeting of the utmost importance for Norfolk geology, for Dr.

Solomon later devoted himself to a research on the coastal glacial

deposits, a research carried out in Professor Boswell’s laboratory

at the Imperial College of Science. Whilst he was engaged on

this work Professor Boswell published " The Stratigraphy of

the Glacial Deposits of East Anglia in Relation to Early Man ”

in 1931, correlating the evidence from Norfolk with that from

Suffolk and comparing the results of researches in other areas.

He concluded (Boswell, 1931) “ On stratigraphical evidence we
now have good reason for the belief that four glacial episodes

affected East Anglia, each represented by well marked deposits

of boulder clay :
—

(a) The Norwich Brick-earth (part of the Scandinavian

Drift)

(b) The Chalky-Jurassic Boulder Clay (Older British Drift)

(c) The Upper Chalky Boulder Clay (Older British Drift ?)

(d) The Brown Boulder Clay of Hunstanton, etc. (possibly

equivalent to the Newer Drift)

He added, “ The introduction of a glacial episode before that

of the Norwich Brick-earth in order to account for the falling

temperature of the Pliocene seas has been shown to be un-

justified by the evidence. Furthermore, it would make the

glaciation in East Anglia fivefold. The correlation with the

Alpine glacial episodes would then become even more difficult.”

Penck and Bruckner’s Alpine sequence of four well recognised

ice sheets named after the valleys where their respective deposits

were best represented—Giinz, Mindel, Riss and Wiirm—had

by now been widely accepted, and already attempts were being

made to relate the English deposits to the Alpine.

Early in 1932 Dr. Solomon published “ The Glacial Succes-

sion on the North Norfolk Coast,” stating (Solomon, 1932a,



THE PRESIDENT’S ADDRESS 155

244) “ lhe methods adopted depend largely on field observa-

tion
; heavy mineral analysis has also been used, not so much

to effect horizontal correlation as to confirm or controvert

apparent breaks or changes in the vertical succession as

determined by the field evidence.” Dr. Slater had been plotting

the glacial tectonics and his work, as well as the evidence

supplied by the paleoliths, was used to check Solomons’ results.

l'he succession recognised was :

—

Hessle ... ... ... H 12 Brown Boulder Clay

interglacial i 9 Bacton Valley Gravel

f 8 Chalky Outwash Sand & Gravel

Chalky or Great Eastern C< 7 Chalky Boulder Clay

6 Sands

The whole of the deposits were considered as the relics of four

separate ice sheets. No direct contact was possible with Penck

and Bruckner’s Alpine results, and the indirect comparison via

the Thames Valley and Northern French deposits presented

considerable difficulties. The discrepancies in the implement

evidence led to the realisation that the simple French sequence

of paleolithic cultures was quite inadequate and various

complicated developments were suggested. Later in 1932

Boswell addressed the British Association at York on “ The

Contacts of Geology
;
The Ice Age and Early Man in Britain.”

He discussed the archaeological difficulties and stated (Boswell,

1932), “ I should be inclined to regard the Cromer Till and Great

Chalky Boulder Clay as contemporaneous, but Dr. Solomon

prefers to follow Harmer in grouping the Cromer Till with the

Norwich Brick-earth.” He emphasised that “ The correlation of

the Cromer Moraine with the Norwich Brick-earth cannot be

maintained on the geological evidence and breaks down

entirely when the archaeological succession is taken into

Little Eastern ...

5 Laminated Clays

4 Sands and Clays

North Sea ... N< 3 Upper Till

2 Mundesley Sands

1 Lower Till
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account,” and added, " In the present state of our knowledge

we cannot consider the Upper Chalky Drift in East Anglia to

be due to a major glaciation of the same intensity as those

that produced the Norwich Brick-earth and the Great Chalky

Boulder Clay respectively.”

In 1935 the visit of the British Association to Norwich and

the various field excursions associated with it attracted a wide

attendance of British and European geologists and for this

visit Professor Boswell prepared a fresh account of the “ Geology

of the Norwich District,” assembling and summarising the

evidence available. He stated (Boswell, 1935,55), “The wonder-

ful series of glacial deposits—probably the most complete in

Britain—has been the subject of much re-investigation in recent

years,” and his paper must necessarily be the foundation for

any modern account. In 1937 C. P. Chatwin wrote for the

Department of Scientific and Industrial Research, “ British

Regional Geology, East Anglia and Adjoining Areas,” par-

ticularly valuable as showing the relation of our own deposits

with the midland region. Like most later work he utilised

Solomon’s sequence as a ground plan. Since then Reid Moir

and D. Baden-Powell (1938a & b) have reported the finding of

worked flints with marine shells in the Runton (Corton) Sands,

Solomon : N 4 or 5, suggesting “ a succession of beach deposits

piled up to a height of at least 80 feet above sea level.” They

pointed out that “ there are in fact two ‘ Ridge Gravels.' It is

the later gravel which spreads westward towards Holt, Blakeney

and Kelling and which agrees most typically with the old Norfolk

description of ‘ Cannon Shot Gravel.’ ” It is this gravel which

occurs as a veneer on the top and sides of the Cromer Ridge.

T. T. Paterson, investigating the Brecks, distinguishes three

boulder clays, all chalky. The lowest contained Scandinavian

material and enabled his deposits to be related to Solomon’s

three earlier ice sheets, since the Hessle boulder clay had

nowhere been detected inland of the Ridge. More recently

Baden-Powell in “ The Chalky Boulder Clays of Norfolk and

Suffolk ” has emphasised the distinction between the Great

Eastern, so well represented in mid-Norfolk and Lowestoft,

and the Upper or Little Eastern, best examined near Ipswich,

and has studied in detail the direction of ice movement in each

case. A. Q. Watson and the writer found Hessle boulder clay
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in a road cutting above Stiffkey at a higher ground level than it

had previously been recorded and the nature of the deposit was
confirmed by Professors Boswell and Zeuner.

In 1948 the International Geological Congress met in

London and appointed a Commission to consider the hotly

debated question of the Pliocene-Pleistocene boundary. The
Commission agreed that a type area should be selected where
“ the boundary could be drawn in accordance with strati-

graphical principles
;
that the boundary should be based on

changes in marine faunas
;
and that the classic Italian area

would serve best.” The definite recommendation was made
(1950 Rep. Int. Geol. Congr. ix, 6), that “ the Lower Pleistocene

should include as its basal member in the type area the Calabrian

formation (marine), together with its terrestrial (continental)

equivalent, the Villafranchian, and noted that this usage would

place the boundary at the horizon of the first indication of

climatic deterioration in the Italian succession.”

The application of these decisions to the classification of

East Anglian strata has led to varying suggestions which would

recognise the Pleistocene boundary at horizons ranging from

the bottom to the top of the Suffolk Red Crag. These suggest-

ions have been examined by Professor Boswell in a paper shortly

to be published, in which he strongly advocates the uncon-

formity between the Coralline and Red Crags. In any case it

is apparent that the whole of the Norfolk Crag deposits will

now be classified as Pleistocene, a decision acceptable not only

to the geologists, but also to the palaeontologists and pre-

historians.

Before a detailed description is given of the Norfolk deposits,

Professor Boswell’s remarks on the present situation must be

mentioned. “ One has to record with regret that field evidence

in East Anglia is now considerably less than it was half a century

ago ;
since then the exposures have been steadily deteriorating

and, indeed disappearing entirely.” (see Boswell, 1952).

The Pre-Pleistocene Deposits.

For the sake of completeness the pre-Pleistocene deposits

may be briefly mentioned. They comprise in downward

sequence :

—
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Ostrea lunata Chalk ... ... Maestrichtian

White Chalk

Red Chalk

Carstone (Lower Greensand)

Snettisham Clay

Sandringham Sands

Kimmeridge Clay ...

{

Senonian

Turonian

Cenomanian

... Albian

. . . Aptian

J-Neocomian

... Jurassic

The strata older than the chalk are exposed in Norfolk only

in the extreme west.

The Kimmeridge Clay forms a discontinuous outcrop on the

Fen border as a narrow strip from Hilgay to just north of

King’s Lynn. It was evidently laid down as a muddy sediment

in a shallow sea
;
marine reptiles and fish remains occur

freely but the ammonites are the best known fossils. It forms

the chief constituent of the Chalky Jurassic Boulder Clays.

The clay has been used for brick-making
;
the bituminous nature

of the higher portion led to the hope that oil might be found

and deep boring was carried out but the results were not

encouraging.

The Sandringham Sands contain few and fragmentary

fossils and appear to be current bedded probably under

estuarine conditions. Near King’s Lynn they are pure enough

to be used for glassmaking. The light, almost sterile sands

have been successfully planted with trees, particularly around

the royal estate.

The Snettisham Clay is used for brick-making. It contains

bivalve shells, together with the ammonoid Paracriocems

occultum (Seeley), which shows that this clay was deposited

before the Lower Greensand of southern England.

The Carstone includes sandy deposits as well as the “ ginger

bread ” stone, extensively quarried for building
;
easily

worked when freshly quarried, it hardens with exposure and is

freely used in West Norfolk Churches and Halls. At the

base are concretionary and phosphatic nodules. The fossils

include ammonites, suggesting that the sea occupying southern

England had spread across the Midlands and connected with
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the sea lying to the north. The bed is coarse and pebbly at

Hunstanton but becomes finer grained as it is traced towards

Downham Market.

The Red Chalk or Hunstanton Red Rock is exposed in the

cliffs at Hunstanton between the brown carstone and the

overlying white chalk and has a striking scenic effect. It is

the local equivalent of the Gault Clay. The mineral assem-

blages showr the gradual continuous passage from the brown

carstone to the red rock but the fossils show no continuity,

being similar to those of the Gault, ammonites and belemnites

with Inoceramus. Three bands have been distinguished—the

lowest, deep red and gritty and containing quartz pebbles
;

the middle of rough nodular limestone
;
and the top, light red

and mottled limestone.

The Chalk.

This forms the “ bed rock ” of Norfolk, attaining a maximum
thickness of 1,400 feet. The general dip is roughly easterly,

so that the oldest zones crop out on the west.

The Lower Chalk is without flints, the silica being distribu-

ted throughout, rendering it hard. Known locally as “ clunch,”

and used as a building stone, though it needs protection from rain

and frost
;

it has been used for sculpture, as in the recumbent

effigy of Sir Oliver de Ingham at Ingham. At Ringstead the

Lower Chalk produces some miniature downland scenery.

The Middle Chalk is exposed in shallow workings in West

Norfolk. A typical fossil of the zone is Terebratulina lata.

Rhynclionella cuvieri is found near Sedgeford Church, and

Terebralula gracilis at Hillington, Flitcham and Fring. The

famous Brandon-Grimes Graves flint occurs near the top of

the Middle Chalk.

The zones of the Upper Chalk :

—

Ostrea lunata

Belemnitella mucronata

.4 ctinocamax quadratus

Marsupiles testudinarius

M icraster coranguinum

XI icraster cortestudinarimu

Holaster planus

overlie the Middle and Lower Chalk.
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Holaster planus near Little Massingham Church shows a

continuous layer of flint and is exposed also west of Harpley

Church.

Micraster cortestudinarium underlies Rudham, Tattersett and

Syderstone and is exposed in the valley between Stanhoe and

Burnham Westgate.

Micraster coranguinum occurs at Burnham Overy.

Marsupites has been found by R. M. Brydone at Holkham,

East Barsham, and Uphall.

The Actinocamax quadratus zone occurs at Attlebridge,

Whitwell and west of Holt.

From Fakenham eastward the Upper Chalk is reached by

shallow quarrying, the greater number of pits being in the

Belemnitella mucronata zone. Good exposures are seen in the

Norwich area at Whitlingham, Catton, Drayton and Caistor
;

in the cliff sections at Weybourne, and in the huge erratics at

East Runton and Overstrand. The curious " flower-pot
”

flints, the “ paramoudras,” have attracted attention and

speculation as to their origin. At Thorpe Village and Whitling-

ham the highest portion of the Belemnitella mucronata zone is

very fossiliferous, the large domed variety of Echinocorys

scutatus (Leske), Micraster of coranguinum type and Epiaster

are characteristic. Rather lower portions of the same zone are

accessible at Hellesdon and Spixworth and Rhynchonella

limbata (Schloth) variety lentiformis, R. plicatus (Sby),

Liothyrina carnea (Sby), Terebratulina striata (Wahlen), Crania

costata (G. B. Sby), Cidaris subvesiculosa (d’Orb) and Lima
decussata (Goldf.) may be found.

The only British exposure of the Ostrea lunata chalk occurs at

Trimingham, but at present the cliff section is inaccessible,

being in the uncleared mine field. Good exposures may be

seen at low tide on the foreshore. The chalk appears some-

what disturbed, probably by glacial action, but it occurs in the

correct position, about sixty feet above the B. mucronata zone.

The nomenclature has given rise to much discussion, Brydone

objecting that Ostrea lunata does not occur throughout the

zone, and recently, J. A. Jeletzky (Geological Magazine, May—
June, 1951 p. 207) has suggested that Belcmnella lanceolata

should be accepted as the zonal name, pointing out that
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Belemnitella mucronata docs not occur and Ostrea lunata is

found in certain bands only.

Ihe chalk is easily soluble in rain water containing carbon

dioxide, and solution hollows are formed, following lines* of

weakness, and along joints, often vertical. These hollows

are locally termed, “ pipes.” The overlying later deposits

may collapse into the pipe, particularly during periods of heavy
rainfall, so that the chalk proves a treacherous foundation for

buildings. Where the chalk level approaches the land surface,

saucer-shaped hollows, often of considerable size, are thus

formed. Near Sheringham, upstanding masses of naturally

cemented rock, very resistant to erosion, have been explained

by T. P. Burnaby (1950) as pre-Crag pipes.

The Tertiary Deposits.

Following the deposition of the Chalk, a period of mountain
building ensued. The main structural effects of this were felt

in southern England, and the floor of the Cretaceous Sea was
broadly upheaved above present sea level and the chalk was

subjected to tremendous erosion until a reversal of the move-
ment brought the residual surface below sea level, and Eocene

deposits—Reading Beds and London Clay—were thinly deposited

on the south-east of the county. London Clay was penetrated

below Yarmouth and in the well borings at Cantley and forms

the bed below some of the broads. No deposits belonging to

later Tertiary periods are known in Norfolk, but in early

Pleistocene times the land to the south rose slightly and a

westward-extending bay of the sea then occupying the North

Sea basin moved northwards depositing the shelly sands, gravels

and clays of the " Crags.”

The Sub-Crag Stone Bed.

At the base of the Crag beds and, in Norfolk, usually resting

directly on the surface of the chalk is a compact layer of flints,

often cemented with iron oxide. It was evidently formed

when the Crag Sea swept inland, washing away all floatable

material and spreading the heavier and more durable substances

over the flats or into the depressions. Among the flints are

few other rocks, but many shells, often fragile but unbroken,

and occasional bones and teeth, ivory and scarce wood. Among
the flints are some which show cleanly flaked surfaces such as
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characterise human workmanship. All the surfaces, flaked or

not, are heavily patinated and deeply stained, and it is clear

that the flaking was produced and exposed on the land surface

preceding the arrival of the Crag Sea. The claims by Reid

Moir and W. G. Clarke that these flaked flints are the artifacts

of early man have been widely accepted. Among the mam-
malian remains found, mainly at Bramerton, Thorpe, Whitling-

ham, or in the coast sections are elephant, horse and deer.

The Norwich Crag seems to have been laid down under

estuarine conditions, rather than in land locked bays as the

Suffolk Red Crag had been.

A continuous, though perhaps slow, cooling of the ocean

temperature seems indicated throughout Crag times, the

proportion of “ southern ” shells decreasing, and of “ northern
”

shells increasing as the deposits are traced northwards
;
so

also the proportion of “ living ” shells increases and that of

“ not known living ” decreases. However, there seems no

sudden influx of “ colder ” varieties until the change to the

Weybourne Crag with an abundance of Tellina balthica,

perhaps indicating the opening of freer communication with

northern seas. Of the Norwich Crag, about 89 per cent are

living species including Astarte borealis (Chem), Cardium edule

(Linn.), Cyprina islandica (Linn.), Tellina obliqua (J. Sby.),

and Littorina litlorea, and of these Cyprina islandica ranges as

far south as the Bay of Biscay.

Resting on the Norwich Crag are patches of fine micaceous

sands, overlain by micaceous clay, named after the exposures

at Chillesford in Suffolk. Harmer considered them to show

the course of a former estuary, a part of the delta of the ancient

Rhine, the abundance of mica suggesting its southerly origin

possibly from the Ardennes. A slight depression of land to

the north appears to have ushered in the Weybourne Crag.

These deposits are particularly well seen in the cliff sections

from Weybourne to East Runton and beyond Cromer to

Overstrand especially above the well known chalk erratics.

Boswell (1952) has emphasised that " earth movements were in

operation in Crag times and, since the deposits are of similar

lithological character throughout must have proceeded

pari passu with sedimentation. These conditions resulted in

the accumulation of 170 feet of Norwich Crag in the Lowestoft
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area and of 150 feet of comminuted crag of doubtful age in

mid-Suffolk and Norfolk, the underlying chalk being folded

along a S.W.—N.E. axis to produce a syncline more than

200 feet deep. . . . Although the East Anglian area is one

which may well have been the scene of an interplay between
isostatic and eustatic ice movements, according as the ice

sheets in polar regions waxed and waned, a belief in the

persistence of independent tectonic movements had already

become necessary in order to explain the levels and character

of the post-Icenian deposits.” He adds, “ There is no direct

evidence that any of the Crag deposits was laid down during

a glacial episode. The evidence for climatic deterioration is

twofold—the faunal evidence given by the shells and the

presence of far-travelled boulders some evidently from the

north
;
but these erratics afford no better evidence of a glacial

episode than do those dropped from melting icebergs at the

present day in the North and South Atlantic Ocean.”

The Cromer Forest Beds.

Resting in hollows of the Weybourne Crag, sometimes

replacing it and lying directly on the Stone Bed are patches

of estuarine and fresh-water deposits known as the Cromer

Forest Beds, though the name is misleading, since the trees

have obviously drifted and not grown in situ as a forest. The

patches are scattered from Pakefield and Corton, and then

occur more continuously from Bacton to Weybourne. They

do not seem to extend far inland and appear to have been laid

down by a great river curving from a direction of flow north

to north-west and then again north, the deposits forming on

the inner side of the bend. The full succession includes two

freshwater beds separated by estuarine strata in which most

of the wood occurs. The Lower Freshwater Bed consists of

peaty clays and has been largely broken up by the formation

of the Estuarine Beds in which are found the majority of the

bones and teeth for which the series is famous. The Upper

Freshwater Bed consists of peaty loams containing fresh-

water snail and mussel shells as well as vegetable remains, bones

and teeth. The extraordinary mixture of animal life has

given rise to much discussion, and the fact that the majority

of the specimens have been obtained after the sea has swept
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them from the clay or gravel has raised the question whether

the different specimens really belong to the same ages and the

same deposits. The Pliocene elephant, Elephas meridionalis ,

survived together with its more specialised descendants,

E. antiquus adapted to forest conditions ,and E. trogontherii

,

better suited to grass lands and steppe. Scarce teeth of the

mammoth, E. primigenius, evolved from E. trogontherii
,
suggest

tundra environment as do musk ox and glutton. Other

characteristic animals are Hippopotamus, Rhinoceros—both

etruscus and megarhinus, Equus stenonis, Machairodus, Hyaena

and Ursus. The Upper Freshwater Bed, consisting of peaty

loams containing freshwater shells and small bones of voles

and shrews, lies in erosion hollows of the Estuarine beds.

Harmer’s graphic picture of the conditions at this time may
be quoted (Harmer, 1902). “ A bird’s-eye view of Norfolk at

this period would have been one of low sandy plains covered

by woods of spruce or Scotch fir, with groves of beech, oak or

elm in places, and a tangled undergrowth of bramble, hawthorn

and hazel. On the west rolling chalk downs
;
on the east broads

and swamps, filled with aquatic plants such as now grow in the

district and fringed with thickets of alder, willow and birch.

Further to the east lay the great estuary, often swollen and

turbid, and then sweeping down, with other flotsam and

jetsam, the stools of trees, torn from its undermined banks,

and, from time to time, the carcases of elephant or deer.

Beyond the Rhine, on the opposite shore a vast plain now
covered by the sea, but then dark with pine forests, stretched

eastward to the distant horizon and thence to Holland. The

plant and animal life of East Anglia at this period was varied

and abundant. The Broads and streams, which, as at present

swarmed with fish—pike, roach, perch and bream—were

margined with the water lily and the water plantain, and with

masses of dock, sedge and reed. The marshes were gay with

meadow rue and cotton grass, and with buttercups and the

golden flowers of the Caltha, while here and there arose a great

clump of the royal Osmunda. Flocks of geese and wild duck,

undisturbed by tourist or sportsman, made their home in these

inland waters, and in the evening the owl, on noiseless wing,

scoured the county in search of its prey. Squirrels scampered

through the trees, and frogs croaked in the meadows, dotted
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then, as they are to-day, by the rounded hillocks of the mole,

hrom their holes in the river banks or their lairs in the reed beds,

otters issued for their nightly fishing, while beavers were busy
in the construction of their dams. Smaller animals, as mice,

shrews and water voles everywhere abounded and the poisonous

adder lurked in the woods.”

The wealth of the Forest Bed fauna and the involved mixture

of animals associated with warm conditions on the one hand and
with even sub-arctic climate on the other, have given rise to

much discussion and to suggestions that the separate exposures

may be of very different ages. The question is obviously of

outstanding importance with regard to the Continental deposits.

The appearance of Elephas meridionalis and Equus robustus

suggests correlation with the Giinz-Mindel interglacial. How-
ever, Hopwood (1940) has sounded a warning against too facile

correlation. “ The Pleistocene succession has been studied in

many countries, and in each instance it has been shown to

consist of an alternation of so-called ‘ warm ’ and ‘ cold
’

deposits. Moreover, the ‘ cold ’ deposits have been proved to

fall into four main groups. This on the face of it, is an invita-

tion to label the groups in each country according to the

Alpine standard, but the grouping in England is more obscure

than in many other places, and at times there is no general

agreement whether two boulder clays represent two different

glaciations or whether they are different facies of one and the

same glaciation. . .

.” “ Gradual changes (of fauna) took

place throughout the Pleistocene. After the first interglacial

‘ old-fashioned ’ species such as Hyaena avernensis
, Canis

nescherensis
,
Equus robustus, Equus stenonis, Rhinoceros etruscus

and Elephas meridionalis became extinct, and new forms such as

Bos primigenius, Rangifer tarandus (very rare). Rhinoceros

tichorinus (rare), Ursus spelaeus (rare), and Hyaena spelaea

(not common) appear for the first time during the second inter-

glacial and lived contemporaneously with ‘ warm ’ species

such as lion and Elephas antiquus. There is less difference

between the faunas of the second and third interglacials, but

Elephas antiquus, Rhinoceros megarhinus and the cave lion all

became extinct at the end of the third interglacial. During

the fourth glacial the following species all became extinct :

Elephas primigenius, Rhinoceros tichorinus, Hyaena spelaea,

Ursus spelaeus.”
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Kennard (1942) has stated, “ The so-called Forest Bed has been

the cause of much trouble, largely because it is really an aggregate

of beds of various ages. The deposit at West Runton is older

than any superficial deposit in the Thames Valley, though it

shows affinities with the High Terrace. The beds at Bacton

are probably the same age as those at Grays, whilst the Arctic

Freshwater Bed is the equivalent of the Ponders End.”

Oakley (1942) considers that “At West Runton the North Sea

Drift overlies a part of the Cromer Forest Bed which yielded a

fauna identifiable as equivalent to that of the Mauer Sands of

Giinz-Mindel Age.”

A glance at the list of Cromer Forest Bed fauna, which

includes southern elephant and mammoth, machairodus and

musk ox, suggests that revision and re-identification are very

necessary
;
whilst elk, red deer, and elephant in varying states of

mineralisation in situ in the shallow sections at East Runton

certainly call for investigation.

The coastal sections are constantly changing as the cliffs

recede, and it is seldom possible to obtain direct evidence

connecting one patch of the deposits with another, especially

as talus from the cliff falls hides long stretches of the lower

cliff slopes. So also in places contact is interrupted when the

glacial clays cut down through Forest Beds and Crag to the

underlying chalk. Little of the Forest Beds can be seen at

Happisburgh, but there appear to be considerable thickness

below sea level and quantities of bones were recovered when

oysters were dredged many years ago. At Bacton the deposits

lie mainly below beach level and are usually sand covered,

best accessible when a north-westerly gale sweeps the beach.

This area has in the past been very productive of elephant

teeth and tusks, whilst recently the skull of a great bear and

a jaw of Hyaena have been recovered. The deposits show at

the cliff base between Bacton and Mundesley and have produced

rhinoceros, hippopotamus and glutton. From Mundesley to

Overstrand the beds are fairly continuous though much hidden

by talus, whilst the still inaccessible minefield at Trimingham

prevents investigation of the promising sections there. At

Sidestrand, the Unio bed is very fossiliferous, but mammalian
remains are scarce. At Overstrand the excessive erosion has

provided continuously fresh sections for many years. The
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groynes have held up erosion between Overstrand and Cromer
and the only exposures usually workable are between tide

marks. The Old Lighthouse Cliffs (Reid, 1882, 28) produced

several hundreds of elephant teeth and yet probably the

locality is not exceptionally fossiliferous,” but few finds await

the searcher now. From Cromer to East Runton little erosion

occurs and the beds are usually hidden by sand. At East

Runton thin estuarine deposits are usually accessible and at

West Runton the Upper Freshwater Bed is well exposed by
the tiny stream east of the Gap, and recent finds include a

horse hoof—a rarity. Further westward to Sheringham and

Weybourne the estuarine gravels appear above the Crag but

are not easily distinguished from the closely similar marine

deposits except where fossiliferous. West of Weybourne they

are not recorded.

The Glacial Deposits.

Solomon’s recognition of the deposits of four distinct ice

sheets in the spectacular cliff sections forms -a convenient

scheme for the description of the beds, though his use of the

microscopic analysis of the heavy mineral residues has been

criticised as inadequate to distinguish definitely between the

deposits of different ice advances. Thus Bull ( 1942) objects that

“it is obvious that if two successive ice sheets came over the

same ground they would gather up identical mineral assem-

blages, and therefore if two boulder clays show the same mineral

content this should not by itself be taken as sufficient evidence

of identity,’’ though Solomon had emphasised that his basis

was field observation, microscopic analysis being treated as

confirmatory only. Later, Solomon included in the North Sea

Drift series the underlying Leda Myalis and Arctic Freshwater

Beds. In a recent communication to me he says, “ My
ultimate conclusion was that the Cromer Till and Norwich

Brick-earth were simply a glacial facies in the middle of a big

thickness of glacio—marine sandy deposits which include the

Leda Myalis, Bure Valley Beds and ‘ mid-glacial sands.’ It is

especially important to note that the latter, with the exception

of a few genuine outwash deposits around river valleys, have

nothing to do with the overlying Chalky Boulder Clay. Their

lithological content both microscopic and macroscopic shows
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this quite plainly.” However, Boswell has “ never accepted

as definitely established the grouping of the Cromer Till with

the Norwich Brick-earth. The Till is so much more fresh

looking, is nowhere proved to be weathered and subaeriallv

eroded before being covered, and has that mixed assemblage

of erratics including Jurassic material, so that I would rather

refer it to a later stage. Mineral assemblages should be used

with great caution
;
by themselves they may indicate a

different source but not necessarily a different age.” (Recent

personal communication.)

Paterson’s short summary of the “ Pleistocene Stratigraphy

of the Breckland ” (Nature, May 13th, 1939) traces the sequence

in a little studied part of the county, and distinguishes three

boulder clays.

His description starts with the lowest of the beds, the Lower

Boulder Clay (B) which contains erratics from Scotland,

Yorkshire and Scandinavia as well as Jurassic (mainly Kim-

meridgic) material. It is found only on the slopes of shallow

ancient valley forms and on higher ground, having been

removed principally by a long period of erosion (C) which

succeeded the ice advance and was related to a period of uplift.

This must have been quite extensive since valleys several

hundred feet deep were then cut out, and it is the period when

the major features of the present landscape wrere decided.

A great period of aggradation filled these valleys with gravels

(D) up to about the level of our present river system. A period

of increased rain deposition led to some slight erosion (E) and

subsequent formation of a loam (F).

Another period of slight aggradation (G) was followed by

advance of an English glacier (H) when the land was depressed

some 150 feet and the Middle Boulder Clay was deposited.

The sequence of the first interglacial was repeated but during

a shorter second interglacial
;
uplift was followed by erosion

(I), valleys being excavated, generally along previously

established drainage lines. Aggradation (J) was followed by a

colder oscillation (K) and the deposition of loam (L) in temper-

ate conditions.

Slight erosion (M) cut into the loam, and the Upper Boulder

Clay (N) was deposited as a skin over the greater part of Breck-

land. The Middle and Upper Boulder Clays are very much



l^OW

EK

MIDDLE

UPPKA

THE PRESIDENT’S ADDRESS 169

Inal Acheulean

I Worm I —

>

t

b

| p ?per Acheulean
+

( p jper Clactonian

a

RI3S

idle Acheulean
+

Idle Clactonian

.ver Acheulean
+

•ver Clactonian

ft r

WdiNDEL

Upper f Upper Chalky
Boulder •{ Drift
Clay

(_ Little Eastern

{

Chalky
Jurassic B.C.

Contorted
Drift

Great Eastern

Lower
Boulder
Clay {

Norwich
Brickearth

Late Villafranchian

A
Villafranchian

Cromer
Forest Bed

Crag

1

From T. T. Paterson (1939) by courtesy of “ Nature.”



170 THE PRESIDENT’S ADDRESS

alike, carrying a great quantity of English, especially Triassic,

erratics and none from very far parts. Moreover, they are

coloured brownish by reason of loam and clay derived from

an earlier interglacial deposit.

An erosion phase (0) cut into the Upper Boulder Clay

forming the present radial drainage of the area.

A middle terrace (P) was formed of well bedded gravels,

succeeded by a bed (0) showing sludging under severe cold.

A late Low Terrace (R) was formed by a period of erosion and

aggradation.

The sequence in the Lowestoft—Waveney Valley region has

been classed by Baden-Powell as follows :
—

Erosion

Gorton Beds—Marine

Cromer Till

Pebbly Series

Cromer Eorest Bed or Chillesford Clay

Since the cliffs of the North Norfolk Coast present such a

long series of accessible sections, the detailed description of the

deposits may be dealt with mainly in the order in which they

occur there.

The Leda Myalis and Arctic Freshwater Beds.

The Leda myalis bed is a marine deposit containing shells

similar to those of the Weybourne Crag, together with scarce

specimens of the bivalved shell now called Yoldia myalis.

Clement Reid placed the Arctic Freshwater Bed above this,

but Solomon disagrees. No exposures of the Arctic Fresh-

water Bed have been seen recently, but in 1872 Nathorst of

the Geological Survey of Sweden, discovered immediately under

the Till at Mundesley a bed of clay and loam containing

Hypnum iurgescens and leaves of Salix polaris (see Reid, 1882,

The Broads

Erosion of Lopham Ford Gap
Glacial Outwash Gravels [=Upper Chalky Boulder

Clay]

Hoxne Interglacial Series

Erosion

Lowestoft Boulder Clay
[
=Lower Chalky Boulder

Clay]



Photo : Hallatn Ashley

Cliff at West Runton, shott ing Cromer Till overlying Leda mvalis Sands

and Upper Freshwater Bed.
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83). 1 he Leda myalis sand is best examined on either flank

of West Runton Gap. At Bacton the proportion of North
Sea Drift minerals in it increases, and further east the bed
appears to be replaced by the Till.

1 he Bure \ alley Beds occupy inland a position correspond-

ing to that of the Leda Myalis, lying between the Norwich Crag
and the Norwich Brick-earth, but Scandinavian minerals do
not appear around Aylsham. Similar beds lie over the Norwich
Crag at Ihorpe Village Pit and below Norwich Brick-earth

at Sprowston.

The Tills and Norwich Brick-earth—The North
Sea Drift.

The Lower Till is a tough sandy boulder clay always grey

and except for pebbles, homogeneous in texture and lacking

stratification and irregularities such as sand galls. The
underlying beds are not disturbed except where both deposits

have suffered subsequent contortion, suggesting that the

boulder clay was formed by the melting out of ice in water.

This Grey Till contains much chalk and flint, often green

coated, quartz and quartzite, schist and gneiss
;
some igneous

rocks, both Scottish and Scandinavian
;

marcasite nodules,

lignite, peat and occasional Jurassic material. The heavy

mineral assemblage suggests that the ice reached this area

from a direction somewhat east of north.

The Mundesley Sands are uniformly tine textured and verv

dirty, finely false bedded, chalky and carbonaceous, this

imparting a distinctive greyish tint. They attain a thickness

of 45 feet near Mundesley and play a considerable part in the

structure of Beeston and Skelding Hills.

The Upper Till can be distinguished from the Lower Till

only when the intervening sands are developed, elsewhere it

probably overlies it directly. It is a sandy clay, bluish-grey

near the base, but usually brownish near the top, the change

corresponding to a change in mineral composition due to the

incoming of new material. It contains fewer stones and less

chalk than the Lower Till. In places the Tills contain material

derived from the Cromer Forest Beds
;
peaty matter, wood,

distinctly stained flints, bones and teeth have been found.

One specimen from the Till at Sidestrand (Moir, 1923) has
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been described by Dr. Zeuner (1946, 186) as “ a beautiful

Abbevillian hand axe,” and its importance stressed as indicating

the presence of man in Forest Bed times.

Two great erratics of chalk—one, the well known specimen

just west of East Runton Gap, extending for some six hundred

yards and reaching in places to the cliff top, and the other,

now showing on the east of Overstrand and looming larger as

the cliff erodes, is already four hundred yards long—have

obviously been derived from the chalk of the sea bed, probably

not at any great distance.

The Norwich Brick-earth is distributed over east Norfolk

and reaches as far south as Beccles. It is a yellowish brown

or greyish sandy loam and includes Scandinavian erratics,

though chalk and flint are most numerous. The manner of

their occurrence and the composition of the Brick-earth suggest

the possibility that the deposit was produced by the transport

action and subsequent melting of icebergs rather than land ice.

It is exposed in sections at Sprowston and Blickling.

The Mid-Glacial Sands and Gravels are now considered

by Solomon as part of the Westleton Beds in which the

Norwich Brick-earth occurs as lenses. They indicate the

recession of the North Sea Ice and give rise to “ well wooded

estates, rhododendron avenues and • beautiful open heaths”

(Boswell, 1935, 55)

The Corton Sands are well exposed in a series of basin shaped

hollows in the Till between West Runton and Beeston. The

mode of deposition suggests a succession of beach deposits

piled up to a height of at least eighty feet above present sea level.

The assemblage of shells does not entirely agree with any

known Crag horizon, since among those typical of the Wey-
bourne Crag are later comers, Chlamys varia and Astartc

elliptica. Inland the deposit can be recognised by the com-

pleteness with which the gravel grade has been separated out

from the sand grade into false bedded banks and partly by the

abundance of drifted wood and peat (Baden-Powell, 1938a,

212.) Towards the west the Corton sands are capped by thin

deposits of chalky boulder clay as they are also in a now
derelict pit south of the Cromer Road at East Runton. They
have been intensively studied by Baden-Powell and Reid Moir,

who have found a coarse flake industry in the sands.
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I he Interglacial period intervening between the North Sea
Drift and the Great Chalky Boulder Clay (Solomon’s Great

Eastern) produced intense erosion, the river valleys of central

Norfolk being cut down through North Sea Drift, whilst the

Chalky Boulder Clay flows down into the valleys thus eroded.

Faunal remains are scanty and the evidence from the flaked

flints is not decisive.

The Chalky Boulder Clays.

With the exception of the Hunstanton Purple, all the

boulder clays of Norfolk are essentially “ chalky,” and the

problem of differentiating between them has proved difficult.

An ice sheet moving south-eastwards over the Lincoln Wolds
would bring into North Norfolk chalk and flint from the

outcrop, but the more westerly portion of the same ice sheet

would pick up Jurassic and Neocomian material as it crossed

the Fenland area. Fieldwork has shown “ that the chalky

boulder clays are mainly divided into two types : a dark type

consisting essentially of chalk and other pebbles in a matrix

of sand and Jurassic clay, and a pale type which consists of

pebbles of chalk, flint and other rocks in a sandy chalky

matrix.” (Baden-Powell 1938b, 283). The two kinds are seldom

seen in direct superposition, but various workers have suggested

that there are probably two deposits of each, the product of two

distinct ice sheets, and that they are associated with fiuvio-

glacial gravels of “ cannon shot ” type.

The Great Eastern Chalky Boulder Clay
(Paterson’s Middle Boulder Clay).

The ice sheet producing this deposit appears to have travelled

from the north-west, and in the greater part of north and

central Norfolk the heavier clay lands are of the chalky variety,

but in the more southerly regions the Jurassic type is prevalent.

The junction of the two types can be seen at Bawsey, east of

King’s Lynn, and on the coast near Scratby, north of Yarmouth.

Violent contortions are typical of the zone of contact. The

deposit appears to have been mostly the product of land ice.

Dr. Slater has traced from Happisburgh to Weybourne a

succession of built-up mounds of chalk, marine deposits and

till, of drumlin-like form, separated by basins of deposition

containing mainly sandy deposits.
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Direction of Ice-movernent during the Great Eastern (Lower

Chalky) Glaciation.

Direction of Ice-movement during the Little Eastern (Upper

Chalky) Glaciation.

(After Baden-Powell, 1948.)

By courtesy of Geological Magazine.
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The Jurassic type is typically developed around Lowestoft,

especially in the coast section at Corton, where it rests on the

marine Corton Sands. At Somerleyton it lies above Till and it

can be seen in sections in the Waveney Valley. The matrix

consists of a mixture of Jurassic clays and sands, and is either

dark blue or dark brown according to its degree of weathering.

The commonest erratics are hard chalk and flint, Jurassic

material, Neocomian sandstone, Bunter quartzites and quartz,

basalt and dark blue limestone. They suggest ice movement
from the Southern Pennines. Small bits of red chalk occur

sparsely.

The chalky type is paler and its matrix is of chalk and sand
;

it is not easily distinguished from the later Little Eastern

Chalky Boulder Clay, as the mass of chalk and flint masks the

scarcer erratics. The Chalky Boulder Clay of North Norfolk

may be seen at East Runton, Weybourne and Cawston, as

well as in the small exposures in the cliff at Beeston.

The Ridge Gravel.

The Cromer Ridge, running from Holt to the coast at

Mundesley, shows in its interior an important gravel formation.

It is well bedded but poorly sorted, the boulders being scattered

through layers of sand and finer gravels False bedding is

seldom seen and no fossils have been found except a single

fragment of badly decayed bone at Briton’s Lane Pit, Beeston.

Erratics are common, igneous and metamorphic rocks being

frequent, probably of Cheviot types. The bedding is fairly

horizontal and cut off by the hill slopes, but folding is shown at

North Repps and in a pit near the " Roman Camp ” at West

Runton. The large quarry at Briton’s Lane shows specially

clearly the “ unsorted, well-bedded ” nature. The flints are not

all well rounded and vary much in colour. The age of the

deposit is uncertain but it appears later than the Corton Sands

and may be associated with the Great Chalky Boulder Clay

glaciation. A great part of the height (over 300 feet) of the

Ridge is due to the great thickness of the Ridge Gravel.

The Bacton Valley Gravel fills a shallow valley with its

base about 15 feet O.D. and has yielded a molar of Elephas

primigenius, but lacks the pale grey flint typical of Little
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Eastern gravels. It may represent a formation of the inter-

glacial period separating the ice sheets of the Great and Little

Eastern glaciations. At Hoxne in Suffolk a large number of

Acheulean hand axes have been obtained from deposits above

the Great Eastern Chalky Jurassic boulder clay. The paleo-

lithic gravels at Whitlingham and at Carrow have produced a

series of similar hand fixes, and at the latter site tusk and tooth

of mammoth were recorded. Both Norfolk sites occur in

stratified river terrace gravels about 40 feet above the present

level of the Yare. These gravels appear to belong to the Hoxne

interglacial and may thus be of the same age as the Bacton

Valley gravels. The succeeding Little Eastern deposits have

produced a similar paleolithic industry in many areas of the

county, and this confirms the view that the interval between

the Great and Little Eastern ice advances was the period of

the “ mammoth hunters ” and makers of Acheulean implements.

The thin deposits of gravel capping the cliff at West Runton

were classified by Clement Reid as “ Valley Gravels ” because

of the presence of paleolithic implements, and may well be of

the same interglacial age as the Bacton and Whitlingham series.

The Little Eastern Chalky Boulder Clay, the Upper

Chalky Boulder Clay of T. T. Paterson.

This appears to have been formed by ice moving from a more

northerly centre than that of the Great Eastern Glacier. On
entering Norfolk (Baden-Powell, 1938b, 286) it moved along

the strike of the chalk, producing the intensely chalky boulder

clay of the Ipswich area. The matrix is a mixture of chalk

and sand with some pale brown clay and the erratics consist

of flint, hard and soft chalk, Red Chalk (common), Bunter

sandstones and quartzites, porphyrites of Old Red Sandstone

types, and felspathic grits. Some of the flint has typical blue-

and-white “ basket work ” patina, which seems to be lacking

in the Great Eastern Boulder Clay. It weathers into an un-

bedded, unsorted boulder gravel of which the matrix is usually

highly ferruginous. It can be examined around Thetford,

West Harling Heath, Garboldisham Heath and Quidenham
brickworks, but not apparently in South Norfolk east of

Quidenham. At Southacre it is closely associated with gravel

containing paleolithic hand axes. To the east it is replaced

by cannon-shot-like gravels, which are sometimes sufficiently
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bedded to be outwash gravels from this ice front. The
weathered clay is dirty white, but a clean fresh section appears

yellowish to khaki, sometimes, as at West Harling, being brown
coloured from incorporated brick-earth, fn North Norfolk the

small exposures of chalky boulder clay at Beeston and in pits

at East Runton, Weybourne, and Cawston may be of the

earlier age, but the cliff top gravels at West and East Runton,

Overstrand and further south-east have produced hand axes

of Acheulean types such as are found in gravels of Little

Eastern age at Southacre and Syderstone, Great Bircham,

Ketteringharn, Great Melton, Massingham and the Breckland.

Solomon (1933, 177) states that “ the Little Eastern gravels

rarely show any sorting or stratification
;

they invariably

contain a large proportion of angular gray flint, sometimes

stained brown. Over most of the Breckland they are notable

for their great content of pebbles of Bunter quartzite
;
further

to the north and east this is replaced by ferruginous sandy con-

cretions derived from the Lower Greensand around Sandring-

ham ;
whilst north and north-east of Fakenham their content of

angular gray Lincolnshire flint is ample to afford distinction

from the Great Eastern gravel with its predominant rounded

pebbles of dark flint.”

Of the “ Later Ridge Gravel,” Baden-Powell (1938, 215)

writes, ” Occurring as a veneer on the top and sides of the

Cromer Ridge is a gravel having its bedding with the slope of

the hill, unsorted and uneven. Rounded battered flints which

are grey inside make up ninety per cent of its content and there

is little variation of patina. Some flints show the basket work

patina. Foreign erratics are extremely rare in a pit in this

deposit. The scarcity of igneous and metamorphic erratics

in the gravel may be a local phenomenon, but it is a striking

enough character to help in distinguishing the two gravels in

the held, especially between Sheringham and Blakeney. It can

be easily examined in the pit at the north end of the Blakeney

esker by the coast road to Morston.

Inarecent paper Farrington and Mitchell (1951, 105) point out

that “ The Cromer Ridge over the greater part of its extent is

mature, showing smooth and even slopes, and it is only at the

northern edge that the topography is rough and uneven.

Here, study of the surface indicates that the roughness is due to
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erosion and not to deposition. The north slope is trenched by

deep valleys
;
here and there spurs run northwards towards

the coast
;
sometimes mounds of gravel (as at Muckleburgh

Hill) stand isolated from the main mass—nowhere is the

‘ tossed ’ topography of a young frontal moraine seen. Valley

furrowed slopes (‘ false hills ’) are recognised as special erosion

forms in Denmark.”

The Morston Raised Beach. Between Morston and

Stiffkey, Solomon discovered an old shingle beach running

from east to west along the edge of the marshes
;

it contains

much pale grey flint derived from the neighbouring mounds of

Ridge Gravel and appears younger than the Cromer Ridge.

Its base is about 15 feet above present sea level. It is directly

overlain by Hunstanton Boulder Clay. It obviously represents

a marine incursion and may be directly related to the Nar

Valley Beds in West Norfolk, deposited by a sea which formed

beds of gravel at March, containing shells indicating a climate

rather colder than that of to-day.

The Nar Valley Clays.

Baden Powell considers that the marine fossiliferous gravels

at Hunstanton were formed by the same submergence as the

March gravels and Nar Clays. He estimates the general

average of relative higher sea level as about 40 feet. With

shells indicating a somewhat colder climate than the present

are recent marine shells. They have recently yielded a fine

tooth of mammoth.

The Hunstanton Boulder Clay.

The latest of the Norfolk boulder clays is found west of

Morston, overlying the ancient shingle beach, the pebbles of

which are incorporated in the lower part of the clay, and

fringing the marshes. The ice sheet does not seem to have sur-

mounted the Cromer Ridge in strength, though A. Q. Watson and

1 found the clay in situ in a section in the road cutting south of

Stiffkey at a height of 60 feet, O.D. Inland deposits of reddish-

brown boulder clay present superficial resemblance to the

Hunstanton clay, but in most cases may be distinguished from

it by the erratics. The Hunstanton clay contains a different

suite of erratics from either the Little Eastern of the Ipswich

area or from the Upper Boulder Clay of the Brecks. Chalk is
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Hessle Boulder Clay over Raised Beach at Morston.

Photos : Hallam Ashley

Detail of Upper Freshwater Bed at West Runton.
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practically absent, the dominant specimens being dolerites,

dark blue greywacke grits, and porphyrites of Cheviot type—an
assemblage characteristic of the Hessle Clay of Yorkshire and
Lincolnshire. The most extensive exposure available is in the

brickfield in Holkham Park
; the gas-works sections at

Hunstanton are hidden and the thin exposures further west are

possibly disturbed. A few worked flakes and cores for which
an Upper Paleolithic date has been claimed have been found

in situ, but more evidence is desirable. At Morston the thinly

weathered upper layer contains an industry of “ Mullerup
”

type suggesting that this was the surface first colonised by the

Mesolithic hunters and emphasising the absence of any later

glacial deposits such as have been recognised north of Flam-

borough. The cold episodes giving rise to such deposits may
be represented here by solifluxion effects but are not easily to

be distinguished from those of the earlier ice sheets.

Farrington and Mitchell (19.51, 105) consider that “The
exposures of Brown Boulder Clay at Holkham and at Hun-
stanton lie in a terrain of low relief and that the sections show

a boulder clay which has been weathered to a considerable

depth. The same features can be seen at Hessle, and neither

in Norfolk nor south Yorkshire does the relatively subdued

topography or the weathered state of the drift suggest any

affinity with the fresh features ’’ of the drifts of the final ice

advance.

The scenery of the northern slopes of the Cromer—Holt

Ridge, with the rounded hills en echelon, separated by abrupt

wooded ravines is unequalled elsewhere in East Anglia. It

undoubtedly results from glacial action, the building up of the

masses to a height of over 300 feet, O.D being apparently due

to the earlier ice sheets, perhaps mainly to the Great Eastern,

but the dissection of the plateau and the detailed erosion must

have been accomplished by the Little Eastern and Hunstanton

advances. At Blakeney and in Hunstanton Park are eskers—

long gravel mounds formed by englacial streams.

The later geology deals with the changes in the relative levels

of land and sea, the formation of the Fenland silts and peat, the

growth and submergence of the “ buried forests,” best studied

at Thornham
;

the formation of the Broads by a marine in-

cursion that deposited the clay in the main drainage channel

;
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the blown sand and drifted shingle of Blakeney and Scolt

Head, and the dunes of Palling, Eccles and Waxham. The

shifting sands of the Breckland were formed, not as formerly

supposed by the extension of the sea beyond Fenland, but by

the decalcification of the boulder clays.

The Correlation of the Norfolk and Continental

Ice Sheets.

The problems of correlation have proved complex and

difficult and no general agreement has yet been secured. The

recognition in the Alpine regions of at least four separate

glacial periods, named after the side valleys in which their

deposits could be studied—Giinz, Mindel, Riss, and Wurm—
and of the three interglacial periods of milder climatic condi-

tions which intervened was followed by the realisation of

corresponding changes in the relative levels of land and sea.

The storing up in the ice fields of water evaporated from the

ocean produced a lowering of the sea level by over 200 feet,

laying bare great areas of former sea bed and adding an

equivalent 200 feet to the relative height of the land. Con-

versely, the melting of the ice restored the former ocean level

and inundated regions of adjoining land. These effects can

be checked by the presence of raised beaches and submerged

land surfaces. However, the simplicity of these eustatic

effects was masked by isostatic movements when the northern

lands, freed from the vast weight of the ice sheets, were elevated

even beyond their former levels and the southern regions were

correspondingly tilted down. The recognition that tectonic

movements had continued into Pleistocene times introduced

fresh complications
;
whilst more intensive study of continental

evidence regarding, not only the advances of the ice sheets

and the interglacial and interstadial ice recessions, but also

the faunal sequence and the evidence provided by the human
industries, showed that the problems were more complex than

had been recognised. The absence of confirmatory evidence for

the Giinz glaciation in Northern and Eastern Europe and the

uncertainties in Switzerland and France have to be considered

in connection with the Crag deposits. It seems possible that

the Austrian Giinz may have been associated with a cold

episode producing local glaciers, and floating icebergs so far as

the North Sea region is concerned.
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Iheoretical investigation of the causes of an ice age have
resulted in the suggestion that these must be sought in variations

in the intensity of solar radiation received by the earth, and the

deduction has been made that each ice episode is necessarily

two-fold. An increase in the intensity of solar radiation

received would necessarily cause an increase of evaporation

with heavier winter snow fall and more intense summer cloud,

which would hinder the melting of the snow fields. Thus, ice

sheets would gather until the temperature increase dispersed

the cloud canopy and the glaciers would melt back. As the

intensity of radiation decreased towards “ normal ” conditions,

a second ice advance would occur and continue until the

slowing down of evaporation cut off the snow supply. If these

views arc accepted we have for each ice age an advance and

recession of the first ice sheet, a possibly brief warm “ inter-

stadial ” period, and advance and recession of the second ice

sheet. A more prolonged “ interglacial ” period would

intervene between the separate ice ages. Also in each ice

advance the locking up of oceanic water in the ice sheets would

produce a lowering of sea level calculated as over two hundred

feet and England would become continental. The melting of

the ice sheets would restore the sea levels and the country

again become insular. Accordingly, if the Cromer Forest

Beds are, as is at present considered possible, of Giinz-Mindel

age, we should expect to find in our Norfolk deposits signs of

six ice advances with three interstadial intervals and two

pronounced interglacial periods. The task is obviously not

easy, for each successive ice sheet might disturb or destroy the

traces of its predecessor, incorporating the older erratics with

its own.

The sequence of the Norfolk deposits recognised is as follows,

the marine beds indicating the relatively high sea levels :

—

Post-Glacial Deposits

Hunstanton Boulder Clay

Morston Raised Beach and Nar Valley Clay—marine

Little Eastern Chalky Boulder Clay and Gravels

Bacton Valley—Whitlingham—Hoxne Gravels— ? intergla-

cial beds

Great Eastern Chalky Boulder Clay and Sands

Corton
(
=Runton) Sands—marine
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Second Cromer Till

Mundesley Sands—marine

First Cromer Till—Norwich Brick-earth

Leda Myalis and Bure Valley Beds—marine

Upper Freshwater^

r*
Lower Freshwater!

Estuarine ^Cromer Forest Beds

!»Crag—marine

Weybourne

Chillesford Clay

Norwich

Red

The Hunstanton Boulder Clay may be equated with one of

the ice advances of the last ice age. The Chalky Boulder

Clay at Southacre and the gravels at Syderstone and Runton

of Little Eastern Age contain Acheulian implements similar to

those of Whitlingham and Hoxne and may perhaps represent

the first ice of the latest period. At the other end, the

North Sea Drift =Cromer Till/Norwich Brickearth is usually

considered of an age equivalent to the Mindel glaciation, but

the intermediate deposits are difficult to date on the present

evidence. The clarification of the problems of the Forest

Beds and the Lower Glacial and mid-Glacial deposits is in the

hands of the coming generation.

In conclusion, I must express my grateful thanks to those

field workers—J. D. Solomon, D. Baden-Powell and T. T.

Paterson, who so freely allowed me to utilise their results, and

with whom the long discussions on the deposits have proved so

stimulating and so valuable. To Professor Boswell this account

owes whatever merits it may possess
;
not only has he inspired

the work but he has twice read the manuscript and clarified

the ideas in it. I must also thank H. Apling for typing the

notes and generally tidying up the account and C. D. Ovey
for his assistance. The Editor, E. A. Ellis, must accept the

responsibility for urging me to attempt this, but the final

opinions and all errors are my own.
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WILD BIRD PROTECTION IN NORFOLK IN 1951

Report of the Council (in Part)

CLEY BIRD OBSERVATORY.

The Observatory’s second year ended on September 30th,

1951, thus conforming as before with the official year of the

Bird Ringing Committee at the British Museum (Nat. Hist.),

London. Each ring is stamped with this address in addition

to a serial number.

The main work has again been the ringing of both passage

migrants and breeding species, though the total was rather

smaller than last season (1,060 birds of fifty-seven species as

against 1,254 of sixty species). (N.B.—twenty-two bramblings

and two oyster-catchers were unfortunately omitted from last

season’s list.) This season’s smaller total is attributable to two

main factors
;
namely the dearth of winter snow-buntings and

the unavoidable reduction in time spent searching for nestlings

fit to be ringed. The ringing of black-headed gulls has also

been suspended as the specified ring is, in our opinion,

unsuitable.

The total of 1,060 birds is made up of 671 trapped birds and

389 nestlings. Among the more interesting captures may be

mentioned five snow-buntings, fifteen bramblings, fifteen pied

flycatchers, three black redstarts and five dunlins.

The “ cover ” situation was greatly improved by the

introduction of a series of temporary “ bushes ” of brushwood

and rhododendron branches strategically arranged in a chain

that terminates in the trap„ By this means small birds can be

shepherded from bush to bush for a considerable distance

(400 yards is the record to date !). This does not mean that

our intensive planting operations have failed entirely, for while

many shrubs and trees have died, several seem to have gained

the upper hand of the merciless westerly winds and sea-

buckthorn, tree lupin, elder, suaeda fruticosa, willow, birch,
• .

hawthorn, blackthorn, poplar and tamarisk are giving cause for

optimism.

The original “ Heligoland ” trap on Cley Beach (now fitted

with a second catching-chamber), has again accounted for most
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of the trapped birds, while clap-nets and “ maze ” traps were

successful in catching several species including over 100

starlings. A smaller “ Heligoland ” trap was constructed

during the spring on a site where piles of rubble attract passing

wheatears, but the main movement was over before the trap

was in working order and very few birds were caught.

Twro small wader traps were in -operation on a non-tidal pool

behind the beach, but did not come up to expectation. Only
five dunlins and one ringed plover were trapped. Turnstones,

common sandpipers and green sandpipers were narrowly missed.

Special mention must be made of the kindness of Mrs. R. F.

Meiklejohn, Miss Judith Ferrier and Capt. R. Buxton in

placing their new “ Heligoland ” trap at our disposal. It was
built during the summer in a sheltered blackthorn thicket on

the Salthouse boundary and caught over twenty birds before the

roof was finished ! It has a most promising future.

Over fifty-two more meadow-pipits were colour-ringed to help

the Warden in his study of this species and at least four of last

year’s birds returned to nest in the area, a high recovery

percentage for a small passerine, again emphasising the value

of colour-ringing (see “ Recoveries ”). A breeding pair, of

which both sexes are colour-ringed, has yet to be located.

Ectoparasites were collected from birds trapped or found

dead and submitted to Miss Theresa Clay of the Department of

Entomology at the British Museum for identification. We are

gratefid to her for taking so much trouble. The last species

include starling, mistle-thrush, fieldfare, snow-bunting, sheld-

duck, guillemot, ringed plover, kittiwake, kestrel, coot, wood-

cock, skylark, house-sparrow, goosander, water-rail, swallow,

carrion-crow, chaffinch and little gull. Details will be sent to

anyone interested.

At the end of September the Observatory acted as host to

the eleventh meeting of the Bird Observatories Committee, when

representatives of the eight other ringing stations in the country

discussed future plans and the work of the past year. Coloured

films of Fair Isle, Gibraltar Point and the R.S.P.B’s sanctuaries

at Havergate Island and Minsmere were shown through the

kindness of Mr. Clifford Holt. The Committee members

visited the Observatory the following morning.

A number of visitors and friends have given very welcome

help during the year and we are most grateful to them.
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RINGING PROGRESS.

Season
Species 1949-

1950

Season 1950-1951

Trapped Nestlings Total

Grand
Totals

Starling 26 118 0 118 144

Greenfinch 76 42 5 47 123

Goldfinch ... 1 1 7 8 9

Linnet 66 69 9 78 144

Chaffinch ... 67 49 3 52 119

Brambling 22 15 0 15 37

Yellow Bunting ... 11 2 0 2 13

Reed-Bunting 31 8 3 11 42

Snow-Bunting 143 5 0 5 148

House-Sparrow . .

.

112 94 0 94 206

Tree-Sparrow 24 0 2 2 26

Wood-Lark 8 0 1 1 9

Skylark 47 3 26 29 76

Tree-Pipit 0 0 3 3 3

Meadow-Pipit 51 4 48 52 103

Rock-Pipit 5 0 0 0 5

Yellow Wagtail . .

.

9 0 6 6 15

Pied Wagtail 5 2 0 2 7

Great Tit ... 13 6 9 15 29

Blue Tit ... 43 71 2 73 116

Coal Tit ... 9 0 0 0 9

Red-backed Shrike 5 0 10 10 15

Spotted Flycatcher 6 0 1 1 7

Pied Flycatcher . .

.

‘6 15 0 15 21

Goldcrest ... 1 1 0 1 2

Willow-Warbler . .

.

20 17 0 17 37

Reed-Warbler 5 0 8 8 13

Sedge-Warbler 11 0 5 5 16

Blackcap ... 6 2 0 2 8

Whitethroat 20 35 13 48 68

Lesser Whitethroat 2 4 0 4 6

Fieldfare ... 0 9
JmJ 0 2 o

Mistle-Thrush 0 2 0 2 <»

Song-Thrush 60 7 52 59 119

Redwing ... 0 1 0 1 1

Blackbird ... 96 30 62 92 188
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Season
Species 1949- Season 1950- 1951 Grand

1950 Trapped Nestlings Total Totals

Wheatear ... 21 14 2 16 37

Whinchat ... 1 1 0 1
9

Redstart ... 2 8 4 12 14

Black Redstart ... 7 3 0 3 10

Nightingale. 5 0 8 8 13

Robin 47 23 8 31 78

Hedge-Sparrow . .

.

35 6 22 28 63

Wren 3 3 1 4 7

Swallow 11 0 27 27 38

House-Martin 4 0 3 3 7

Swift 0 0 2 2 2

Nightjar ... 2 0 0 0 2

Cuckoo 0 0 1 1 1

Little Owl 2 0 0 0 2

Barn-Owl ... 5 0 2 • > 7

Bittern 2 0 0 0 o

Sheld-duck 1 1 0 1
o

Wood-Pigeon 1 0 0 0 1

Stock-Dove 2 0 1 1 3

Turtle-Dove o
1 0 1 3

Woodcock 1 0 0 0 1

Dunlin 1 5 0 5 6

Redshank 13 0 7 7 20

Ringed Plover 23 1 15 16 39

Lapwing ... 16 0 3 3 19

Oyster-Catcher . .

.

3 0 4 4 7

Common Tern 2 0 3 3 5

Little Tern 5 0 0 0 5

Black-headed Gull 29 0 0 0 29

Razorbill ... 1 0 0 0 1

Guillemot ... 0 1 0 1 1

Totals ... 1 ,254 671 389 1,060 2,314

1949—

1950

: 60 species.

1950—

1951

: 57 species

1949—1951 : 67 species.
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RECOVERIES.

(All were ringed at Cley unless otherwise stated).

Starling

Female, RK 775, ringed 10.12.50; caught at nest in

Schleswig-Holstein, May, 1951 (released less ring).

Female, RK 786, ringed 25.1.51
;
found dead at Bungay,

Suffolk, 25.3.51.

Female, RK 804, ringed 3.2.51
;
re-trapped at roost on

Salthouse Heath, 25.2.51.

Male, RK 806, ringed 3.2.51 ;
shot at Hempnall, Norfolk,

16.3.51.

Linnet

Juvenile, NF 0695, ringed 20.6.51 ;
found dead at Blakeney,

11.7.51.

Juvenile, NF 0753, ringed 29.6.51 ;
found dead at Morston,

Norfolk, end of August, 1951.

Chaffinch

Male, F 7661, ringed 18.11.49; re-trapped at roost on

Salthouse Heath, 11.3.51.

Male, F 7905 colour-ringed 21.2.50 ;
wintered at Observatory

1950-51, next seen 18.10.51 and subsequently.

Female, L8290, ringed 3.3.51, re-trapped 31.10.51.

(These are almost certainly wintering birds of the Con-

tinental race)

Skylark

Male, F 7913, colour-ringed 25.2.50
;
nested where ringed,

1950, 1951.

Meadow-Pipit. (Local birds are probably all summer residents,

one having been recovered in Portugal after the breeding

season some years ago.)

J 5721, colour-ringed as nestling, 20.5.50; nested at Wey-
bourne (3 m. E.), 1951.

J 5733, colour-ringed as nestling, 23.5.50
;

first seen on

nesting territory on 4.4.51.

Male, J 5734, colour-ringed as nestling, 23.5.50
;

first seen

on nesting territory on 4.4.51.

J 6030, colour-ringed as adult, 18.6.50 ;
first seen on nesting

territory on 4.4.51.
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Blue Tit

Male, F 7663, ringed 20.11.49 nesting where ringed, 1951.

L 4497, trapped at Sheringham by P. R. Clarke, 10.11.50;

found dead at Framingham Pigot (26m. S.S.E.) 2.3.51

Spotted Flycatcher
K 5481, ringed as nestling at Horstead by Messrs. Ash

A' Ridley, on 16.7.50; recovered Cadiz, Spain, 24.10.51.

Blackbird

Female, SV 584, ringed as emigrant, 21.3.50
; found dead

Wittmund, Ostfriesland, Germany, 2.4.51.

WHEATEAR

Male, F 7964, colour-ringed with his 1950 mate on 13.4.50,

returned to same breeding territory, 28.3.51, but took an

unringed female.

(N.B.—Despite abundance of apparently suitable rabbit

burrows and presence of new female, a cavity under a concrete

slab on the beach was again occupied, suggesting the nest-site

was selected by the male). Rings were bright as new.

Nightingale

NJ 946, ringed as nestling, Weybourne, 10.6.51, by P. R.

Clarke
;
re-trapped at Salthouse (3 m. W.), 12.8.51.

Hedge-Sparrow
F 7548, ringed Salthouse, 2.10.49

;
rc-trapped where ringed,

2.8.51.

Ringed Plover

Male colour-ringed as a chick, 2.6.49 ;
seen 23.6.50 and

again during 1951.

Lapwing
Female, 252848, ringed as a chick at Salthouse, 5.5.50 ;

found

dead at Cley, 1 .5.5 1 ,
a fullv-developed egg in the ovary providing

evidence of first summer breeding.

Redshank
Paris Museum GG 5537, ringed St. Vivien de Medoc in

Bordeaux area, 28.3.49 on migration ;
found dead Blakeney,

7.5.51.

R. A. Richardson,

(Warden.)
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EXCEPTIONAL MIGRATORY RUSH AT CLEY.

In the course of the first three days of October, 1951, a very

large movement of birds was observed at Cley.

The last few days of September consisted mostly of fair

weather with easterly winds, due to the existence of an anti-

cyclone over Norway.

During the night of September 30th/October 1st, a steady

easterly wind prevailed, accompanied however by considerable

low cloud, which conditions continued during the day of

October 1st but, with the exception of a few chaffinches and

redstarts, nothing of particular interest occurred during the

morning of that day. About 1 p.m., however, the ruins of the

camp at the end of the Beach Road at Cley and the bushes

and buildings between the road and the Observatory were

suddenly swarming with robins
;

it was estimated that there

were at least 200 in the camp buildings alone, in addition to

vastly larger numbers in the grass, the bushes and buildings in

the neighbourhood of the Observatory. By evening 102

robins had been ringed by the Warden and his Assistants.

In the course of the afternoon many robins were observed

coming in from the sea in a very exhausted condition and could

have been picked up by hand
;
one bird, in particular, was seen

to come in very low over the water and, being unable to gain

elevation, to collide with a low ridge of shingle just above the

tide mark.

Between 3 p.m. and 5 p.m. on the same day the bushes

suddenly became alive with goldcrests and song thrushes,

although these were not actually seen to come in from the

sea.

On October 2nd, after a night of continued medium to strong

easterly winds and cloud, 1 went along the Beach towards

Blakeney Point. In the bushes from the Hood to the Long
Hills were masses of birds consisting of very large numbers of

robins, song thrushes, goldcrests (among which one firecrest

was observed), a fair number of redwings, fieldfares, bramb-

lings, chaffinches, redstarts, willow wrens and/or chiffchaffs,

blackcaps (male and female), one ring ousel (cock), some
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snow-buntings, two Lapland buntings (identified by call only)

and five bluethroats, one of which was in practically full

spring plumage with blue breast and red spot.

1 he following day, October 3rd, was fine and cloudless,

with a steady east wind, after a night of similar conditions.

The Hood, the Long Hills and the Britannia Point produced

a great many robins and goldcrests (but less than on the

previous day) and very much larger numbers than previously

of song thrushes, redwings, fieldfares, with a fair number
of blackbirds, twenty to thirty ring ousels, some bramblings,

chaffinches, blackcaps, redstarts, a few willow wrens and or

chiffchaffs, one pied flycatcher, one spotted flycatcher, one

merlin, and two bluethroats (immature). The small plantation

on the Point, near the Laboratory, was beaten and produced

(simultaneously) twenty to twenty-five goldcrests, eight

ring ousels, a few willow wrens and/or chiffchaffs and one

short-eared owl.

By the following day, October 4th, with similar weather

conditions, most of the birds appeared to have passed on.

There are of course on record many cases of migration

on as large or larger a scale and productive of more and much
greater rarities, but two points of interest emerge in the present

instance, i.e. :

—

(1) that during the spell of easterly winds, it was only

when these winds were accompanied by low cloud and mist that

very large numbers of many species of birds were observed
;

(2) that robins were seen actually coming in from the sea

during the middle of the day, while, judging from the time

at which they appeared, everything pointed to the song

thrushes and goldcrests having done so as well, although

this was not actually observed.

A. H. Daukes.

CLASSIFIED NOTES.
Contributors.

L. P. Alder, R. P. Bagnall-Oakeley
,
W. F. Bishop, G. Bishop,

Q. E. Bitton, P. W. P. Browne, Col. H. G. Brownlou'

,

R. Chestney, P. R. Clarke, A. H. Daukes, If. E. Bales,
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E. A. Ellis, Miss B. Everitt, S. Everitt, P. L. Garrett, P. J.

Hayman, Harold Hunt, Miss C. James, Paul Kirby, Capt.

L. Lloyd, G. Marsham, Mrs. R. F. Meiklejohn, Mrs. Palmer,

John Parker, E. Piggin, R. A. Richardson, C. C. Rose,

Michael Seago and W. Wince.

Hooded Crow
An early arrival at Cley July 15th (W. B.). Another,

probably a late bird of previous winter, over Breydon Water

May 5th (M. S.).

Golden Oriole

One in House Hills, Scolt Head, on November 10th (R.C.)

Crossbill

Two pairs near Brandon on September 16th (C. C. R. and

W. W.).

Twite

A party of forty seen regularly at Breydon during the

winter up to March 4th. The latest spring record was March

24th (M. S.).

Lapland Bunting

One identified at Cley September 30th (R. A. R.). Also

one at Cley feeding with snow-buntings October 128th (M. S.).

Four seen October 2nd—6th in the Blakeney/Cley area (H. H.).

Two still in Blakeney area November 26th (H. H.).

Little Bunting

On September 20th one was seen on the East bank of the

Cley marshes feeding on weed seeds with a party of small

birds. The following description is a summary of those made
by the four observers, Lady Jones, Miss Almack, Miss Crossby

and K. V. Elphinstone.

Size : smaller than a reed-bunting, larger than a goldfinch.

Head : chestnut brown mottled black, very noticeable yellow

stripes above and below the eye, the lower one being moon-

shaped.

Back and rump : chestnut brown with darker primaries,

underparts pale buff.

Tail : distinctly shorter than those of the reed buntings in

the party' with white outer tail feathers showing in flight.

Characteristics : A compact neat little bird and very lively'.
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Skins of little buntings have been examined confirming the

observations made.

Ortolan Bunting
An immature at the Hood, Blakeney Point September 7th

(R. A. R.). Also one seen by several observers in the planta-

tion on the Point September 21st.

Rock Pipit

A few seen regularly at Breydon up till March 24th. An
early date for one returning there, September 30th (M. S.).

Blue-Headed Wagtail
One at Walberswick April 21st (M. S.). One at Hickling

May 15th (G. B.). One feeding on a grazing marsh C.ley May
11th (C. C. R.).

Grey Wagtail
At least five pairs spent the summer in Norfolk in the follow-

ing localities :

—

Hellesdon Mill : One pair bred and reared four young. One
bird seen mid-November and still present on Dec. 9th.

Marlingford Mill : A pair bred successfully.

'browse Mill : A male seen in May and June ;
also in Novem-

ber. No evidence of nesting. One seen on Dec. 9th.

Stoke Holy Cross Mill : A pair seen end of May
;
no proof

of nesting.

Runhall Bridge, River Yare : A nest found by Mr. O. E.

Bitton on a ledge beneath the bridge.

Taverham Mill : Birds seen, but no evidence of nesting (M. S.).

City Station Bridge, Norwich : One seen March 1st (H.G.B.)

White Wagtail
A splendid adult on Breydon Marsh April 22nd (M. S.). One

at Salthouse Marsh September 10th
;
also adult male seen

October 2nd—6th (H. H.).

Great Grey Shrike

One at Gey March 30th (Mrs. Palmer). Also one on Salt-

house Heath from October 20th— November 6th. Two were

seen there orr October 21st, when one routed a Little Owl by

vigorous “ dive bombing ” attacks and agressive display with

Happing wings and spread tail. (C. C. R.). One at Boughton

on December 13th, seen in flight and perched on a hedge (J.P.)
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Waxwing
Three flew in from sea, Scolt Head January 9th (R. C.). Two

at Burnham Overy January 21st (S. E.). Two in a Caister

garden feeding on cotoneaster January 25th, and two eating

haws, Hellesdon January 27th (M. S.). Two at Hellesdon

February 5th (H. G. B). Two at Cley January 26th and one

on February 5th; also five on November 15th (W. B.). Five

on Runhall Common November 25th (Q. E. B.). A small party

seen frequently at Wheatfen during December (E. A. E.)

Red-Breasted Flycatcher

A female seen at Cley on August 26th by A. & C. Hitchon.

A convincing description was given to R. A. Richardson.

Blackcap

A wintering bird was seen feeding on bread in my garden at

Sheringham on January 15th. It was in good plumage and

general condition. Later it was trapped and ringed (L 4512

also red plastic ring on right leg) (P. R. C).

Icterine Warbler

On September 6th, during rush of migrants on a north-east

wind, one in Suaeda bushes at the Hood, Blakeney Point

(Mrs. R. F. M.). One in Blakeney Point plantation September

5th, which stayed three days (W. E. E.).

Subalpine Warbler

On June 11th at the Cley Bird Observatory a small bird

was seen to dive into some barbed wire. It was easily

flushed and recognised as a male subalpine warbler. It was

driven into the trap but unfortunately this was under repair and

the bird escaped. The following description was obtained

whilst the bird was sheltering in a bush from the strong east

wind. Bill dark, yellowish at base. Eye noticeably red.

Whole of upper parts blue-grey, deepest on head. Wings

grey-brown, primaries darker, secondaries edged light buff.

Tail browner than upper parts, outer tail feathers faintly

tinged buff. A thin but distinct white moustachial stripe

from the base of the bill separated the grey of the upper parts

from the pink of the under parts, this being deepest on the

throat and fading out on the flanks. Under tail-coverts white
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faintly washed dull yellow. Feet bright yellow-flesh. The
bird was last seen by R. A. R. at 7 p.m. This is the first

record for Norfolk and England (P. J. H. & R. A. R.).

N.B.—Single males were ringed on Fair Isle May 23rd and
June 9th, 1951.

[Eversmann’s Warbler.]
The following is a field description of a “ leaf-warbler ” seen

in the Suaeda bushes near Blakeney Point on September 21st,

1951 -

Size : slightly larger than willow-warbler. A prominent

sulphur-yellow supercilliary stripe was broadest above the

ear-coverts and extended almost to the nape. Below this was
a dark streak in front of and behind the eye. The crown was
olive-green while the mantle was dark brownish-green with

the wings and tail dark brown. Across the wing was a narrow

but noticeable pale yellow bar. There was no contrast in

colour between the rump and the mantle. Although the

whole of the underparts were not seen thoroughly they appeared

whitish. The legs were brownish and paler than the bill,

which was noticeably long (L. P. A.)

Aquatic Warbler
One in a reedy pool at Blakeney on September 8th. The

following characteristics were observed : Centre of crown

buff bordered by black lines and thin yellow-buff stripe over

eye. Chin : whitish
; breast buff with some dark streaks

;

rump tawny marked dark
; tail dark brown and tawny. Bill

brownish ; legs light flesh. The bird was watched for half an

hour as it moved among the reeds about a foot above the

water. On two occasions it raised its tail vertically like a

red-breasted flycatcher (Miss C. James, C. C. R. and W. W.).

Grasshopper Warbler
One, in song, both seen and heard on the Beach Road, Cley

September 10th (A. H. D.).

Redwing
One at Caister April 22nd, singing in a tall willow tree. It

appeared to be in full song, three or four flute-like notes followed

by a low warbling (M. S.). Eight seen on Blakeney Marshes

September 29th, early autumn arrivals (H. H.). Five found
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dead on South Marine Parade, Yarmouth, on the morning of

October 12th. They appeared to have collided with overhead

cables as they flew in from the sea during the foggy night (R. H.).

Ring Ousel

Two on passage, Caister April 24th (M. S.). One at Scolt

Head April 23rd and two on May 8th (R. C.). One at Blakeney

Point Hood September 21st atid twenty to thirty on the Point

on October 3rd (A. H. D.). On October 3rd a male was

picked up so badly mauled by a cat that it had to be

destroyed (Dr. Ley). On October 4th one in orchard, Blakeney
;

three in garden October 5th
;
and on October 6th eight were

put up from Blakeney Point plantations and were seen later

near the Hood with blackbirds, redwings and Continental

robins (H. H.).

Redstart

A pair nested on Salthouse Heath for the third year in

succession. Four nestlings were reared from a clutch of five

eggs laid in the same hole as last year (R. A. R.).

Black Redstart

Only one pair found nesting in Yarmouth this season. On
June 27th the nest contained four nestlings. The adult birds

were last seen in the vicinity of the nest on September 18th

(R. IT). An immature male seen several times in June among
bombed buildings at Yarmouth (M. S.). A male singing in

Cromer June 14th
;
a juvenile ringed at Cley July 22nd

(R. A. R.). A male seen at Cley September 8th (A. H. I).).

Red-spotted Bluethroat

One in House Hills, Scolt Head September 10th (R. C.). One

by the Hood, Blakeney Point on September 9th and 11th.

Two on the Yankee Ridge B.P. on September 11th (several

observers). One at Blakeney Point September 13th, and

another on September 18th (H. H.). On October 2nd in bushes

between the Hood and the Long Hills, Blakeney Point, live

seen, one of which was in practically full spring plumage with

blue breast and red spots (A. H. D.). One at Cley October 5th

(W. B.). Four seen Blakeney Point October 2nd, and two

on October 3rd (W. E. E.).
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Continental Hedge-sparrow
On October 4th a hedge-sparrow was trapped and ringed at

< 4ey which had pale grey under parts, the longer second primary
and the shorter seventh of the Continental race (Prunella m.

modularis). One or two similar birds were recorded at the

same time when the “ rush ” of robins was in progress. There

appears to be only one previous record of this sub-species in

Norfolk (see Riviere “ History of the Birds of Norfolk ”), but

there can be little doubt that it is a regular winter visitor

(R. A. R.).

Nightjar

One at Scolt Head May 7th, resting on the pebbles behind

the Hut (R. C.). One at Cley May 15th (W. B.).

Wryneck
On May 1 1th one seen feeding with a blue-headed wagtail on

a grazing marsh at Cley (C. C. R.). One in Suaeda bushes

near Watch-house, Blakeney Point, on September 6th (P. K.

and P. C.).

Peregrine Falcon

One flying east between Morston and Blakeney on November
18th was seen to stoop at and kill a redshank (H. H.).

Rough-legged Buzzard

Splendid views of one on a Brevdon marsh on April 15th.

It flew only a short distance when closely approached and

alighted first on a gate-post and later on the dyke-wall (M. S.).

“ A hawk with feathers down to its toes ” seen by two lads on

Burnham Overv marshes January 25th (R. C.).

Hobby
A male seen June 2nd, off Sheringham cliffs, carrying what

appeared to be a mouse (G. M.). One over Cley marshes June

3rd (P. J. H.).

Osprey

The first spring arrival at Hickling stayed from April 8th—
12th. Another remained from May 19th—29th. This bird

was frequently seen fishing and appeared to quarter its fishing

area systematically. A third was seen on July 11th (E. P. and

G. B.). One seen flying down Blakeney Harbour on May 18th

(W. E. E.). One flying west along Cley beach June 8th

(P. J. H.).
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Spoonbill

On June 2nd one on Salthouse marshes was watched bv

Colonel O. Birkbeck and Lt. -Colonel H. J. Cator for over

an hour. It was seen the following day by W. Bishop. A
single bird at Hickling on June 14th did not stay (G. B.).

Spoonbills were present on Breydon Water for eight consecutive

weeks. Four arrived on June 18th and by July 1st there were

seven. These remained three weeks when four left. The

remaining three stayed on until August 13th. They were quite

undisturbed by pleasure boats and other craft. On July 15th

1 watched two adults preening each others crests, neck and

breasts for ten minutes. Later two younger birds, one with

a slight crest, gave a similar performance (M. S.).

Purple Heron
Between May 10th and 12th an immature bird of this species

at Cley was watched by several observers and careful notes

made of its plumage and characteristics. Its voice was similar

to that of the common heron but higher pitched. It kept to

the dense reed-beds near the east bank (R. A. R.).

Whooper Swan
On January 4th a party of ninety-four arrived on Hickling

Broad. They were joined by forty-six more the following day

which stayed only one night. The rest left a few days later.

(E. P. and G. B.).

Bewick’s Swan
Ten at Cley on March 1st and a single bird on March 21st

(W. B.).

White-fronted Goose

The estimated number on Halvergate and Breydon marshes

at the end of 1950 was 1,500. These left early in the New
Year and were not seen after January 27th, 1951 (R. H.).

Pink-footed Goose

These show a preference for the Bure marshes. There

were four to five hundred on Breydon marshes and were last

seen here on February 18th (R. H.).

Bean Goose

Five at Blakeney on January 15th. One was shot the same

evening and brought to me for identification (W. E. E.).
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Approximately 120 seen feeding on the Buckenham marshes
on February 14th (R. H.).

Grey Lag-Goose

January 17th, four flying down the creek from Overv to

Brancaster. I hree on the fresh-water marshes, February
20th (R. C.). A pair at Breydon February 18th (R. H.).

(N.B.—These birds may have come from those bred by
Lt.-Colonel H. J. Cator and Mr. C. Gowing).

Snow Goose

One was seen on November 23rd flying low over the

Burnham Overy marshes in a north-east direction. It was
clearly visible with white plumage, black flight feathers, red

legs and bill. It turned towards the east end of Scolt Head
but it could not be seen whether it came down on the island or

went on out to sea (Miss B. Everitt).

(N.B.—There are snow geese at Woburn and also on the

Severn Wildfowl Trust’s reserve).

Brent Goose

There were fewer in Blakeney Harbour than usual in January

(W. E. E.). A party of 150 to 200 were in Brancaster Harbour

on January 12th. On March 5th about 150 were seen flying

east out at sea (R. C.).

Barnacle Goose

Twelve at Cley on January 20th (W. B.). One on Hickling

Broad March 29th (E. P.).

Pintail Duck

Thirty-six on Breydon Water March 4th. At least one pair

bred on the same marsh as in the previous two years. A nest

with ten eggs was found on April 21st. On April 29th it was

apparent that a horse grazing on the marsh had trodden on it

destroying the eggs (R. H.).

Scaup

On August 25th two pairs alighted on the lake at Taverham

Mill and the two drakes and one of the ducks were shot. The

duck was an immature but the drakes were both adult birds.

This is an exceptionally early date (L. L.).
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Ferruginous Duck
One identified on Brinton Lake on November 11th and 12th

(R. P. Bagnall-Oakeley).

Long-tailed Duck
An immature flying west along Cley beach November 20th

,(C. C. R. and W. W.). Probably the same bird in Cley Channel

November 24th (P. Jackson). One in Brancaster harbour,

November 15th and 23rd (R. C.).

Eider Duck
A party of seven, four males and three females were in the

Cockle-bight drain, Scolt Head, on May 1st. They remained

in the harbour until May 8th (R. C.).

Smew
Five red-headed birds on Hickling Broad on February 9th

and four on February 25th. A fine white drake seen on

March 1st (G. B.).

Gannet
A dead bird found on the shore of Scolt Head Island which

was attached to a hook and line. This with the weights were

tangled round the wing so that the bird was unable to fly or

to catch food (R. C).

Leach’s Fork-tailed Petrel

One seen flying west along Cley beach during a strong north-

east wind on September 7th. An injured bird blown inland

to Sidestrand by northerly gale on October 22nd was brought

to the Observatory and fed there for twelve days, but it did

not survive (R. A. R.). On November 5th one was picked

up at Blakeney by Mr. P. Green, identified by Ted Eales and

later sent to the Norwich Castle Museum.

Manx Shearwater
One or two seen off Cley on most days during first half of

September. Three seen September 18th (W. B.). One off

Cley September 19th (A. D.).

Fulmar
The first arrivals were seen off Sheringham on January 21st.

Thirty birds were present in March. Four pairs occupied the
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ledges where they had bred in previous years but were dis-

turbed by cliff-falls during April. Five pairs remained to sit

about on ledges throughout June, but there was no evidence

of breeding. All had left in July (G. M.).

Red-necked Grebe
One off Cley on April 24th was showing traces of summer

plumage. It was seen by several observers (R. A. R.).

Slavonian Grebe
One on Hickling Broad May 16th (G.B.). One at Cley

September 26th (H. H.). One off Scolt Head Island October

2nd (R. C.).

Stone Curlew
One flushed in the sandhills on May 10th, the first record for

Blakeney Point (W. E. E.).

Black-tailed Godwit
A single bird at Cley April

.
24th (W. B.). One seen at

Cley September 26th (H. IE).

Kentish Plover
Three seen on Cley beach at mid-day on September 11th.

They were watched for half an hour under most favourable

conditions. The dark, leaden legs and differences of plumage

and behaviour distinguishing them from the ringed plover

were most noticeable (P. L. G.).

Little Ringed Plover
One seen feeding on Arnold’s Marsh, Salthouse on May 6th

(R. A. R.). Three adults at Cley September 10th (A. H. IT).

Little Stint

The first noted for the season seen on September 10th at

Cley (H. H.).

Spotted Redshank
Two at Hickling seen on May 4th and 5th (E. P. and G. B.).

One at Cley April 13th and two on June 28th (W. B.). One at

Cley August 27th (A. H. D.). One seen on September 19th, three

on September 25th and several on September 26th all in the

Blakeney/Cley area (H. H.).

Avocet

One seen on Rush Hills, Hickling by David Cullum on May
6th. The bird stayed only a short time (E. P.).
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Temminck’s Stint

One identified at Cley April 19th (W. B.). One on Rush

Hills, Hickling October 4th (E. P.).

Purple Sandpiper

One on Blakeney Point September 7th and 8th (P. W. P. B.).

Four seen October 4th at Salthouse (A. H. D.).

Common Crane

First seen on May 21st flying over Brej^don Water, mobbed
by lapwings, redshanks and gulls. One leg was obviously

injured.* This bird was also seen in the Belton and Burgh

Castle area in early June. An account of its stay at Horsey

is described in Major Anthony Buxton’s notes.

Black Tern
The majority of recorded visits were in May when black

terns were at Seamere, Hingham, Rockland Broad, Taverham,

Hickling, and Scolt Head.

Common Tern
Three pairs bred on the hulls of the two old wherries in

Ranworth Broad.

Little Gull

One seen at Cley on May 13th and May 21st (W. B.). A
second year bird at Cley on September 3rd. On September

10th three seen, one an adult in winter plumage, one a second

year and the third a first year bird
;
and on September 20th a

bird showing more black throughout than the usual immature

seen in autumn, probably a first winter bird (A. H. D.).

Sabine’s Gull

The following description is of a Sabine’s gull seen offshore

from Cley beach on September 4th :—Head white with dark

mark behind the eye
;

nape dark
;

bill black with dusty

tip
;

back and mantle slate grey ;
forked tail white with

dark terminal band
;
breast and underparts white

;
wings grey

with characteristic black border and large white triangular

secondary patch
;

legs dark
;

size somewhat smaller than

nearby black-headed gulls. It occasionally fed off the surface

of the water. The bird was watched for twenty minutes by

myself, my wife, Miss James and Mr. Kidd. (C. R. R.).
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Arctic Skua
Many were seen passing along the coast in September from

Scolt Head to the Cley area. Two line adults seen close

inshore off Cley on October 28th (M. S.).

Great Skua
Three off Cley on September 19th (A. H. D.).

Black Guillemot

A bird that was probably an immature in moult was seen off

Cley by several observers on September 16th. The white wing

patches were noticeable (R. A. R.).

Little Auk
An exhausted bird, found at Happisburgh on December

12th failed to respond to efforts made to feed it. (E. A. E.).

Corncrake
One flushed at Cley on April 20th by Colonel Brownlow and

W. Bishop. Another flushed from rough grass behind Cley

beach on September 7th (C. C. R. and W. W.).

Spotted Crake
One seen several times between December 26th, 1950 and

January 5th, 1951 in an osier carr at Brinton (R. P. B.-O.).

One seen near the East bank of the Cley marshes on

December 1st (Mrs. R. F. M.).

ADDITIONAL RECORD FOR 1950

Broad-billed Sandpiper

Two small waders identified as the above were seen on

September 5th, 1950, at close range in company with a

large number of waders of several species feeding on the

muds and shallow pools near the Watch-house on Blakeney

Point. These birds were somewhat larger than the stints

and smaller than the dunlin. The legs were short and

black
;

the bill black, almost as long as a dunlin’s and

slightly stouter
;
the head, viewed from in front, appeared

rather square and uptilted, the sides were pale
;
the crown was

dark
;
there was a marked but not extensive pale super-

cilliary stripe
;
the chin was white

;
the mantle appeared rich

in colour and dark streaked with pale edges
;
the throat was

suffused pale brown thinly speckled
;
the upper breast ended

in a clearly defined “ pectoral ” band which extended almost

to the legs ;
the lower breast and belly were pure white (H. H.).
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IV

RECENT CHANGES ON THE MARSHLAND COAST
OF NORTH NORFOLK.

By J. A. Steers.

In June and July, 1951, a careful physiographical survey,

accompanied by detailed mapping on the six-inch Ordnance

Survey maps, was made of the coast between Hunstanton and

Weybourne. This is part of a more extensive piece of work,

but is nevertheless complete in itself. The writer had the

great advantage of the collaboration of Mr. H. A. P. Jensen,

of the Nature Conservancy, and most of the actual mapping was

done by Mr. J. D. Adshead and Mr. J. S. Manaton.

Accounts of the various parts of this stretch of coast have

been published from time to time (see bibliography), but this is

the first time an attempt has been made to investigate the

whole. Since there is little likelihood of any great change inside

Scolt Head Island, Blakeney Point, or in other sheltered areas,

and since, too, the time required to map all such areas in detail

would be considerable, the changes described and discussed

in this account apply to the outer coast only. It should,

however, be emphasised that the inner parts were examined,

and found to be generally consistent with the maps made before

the war.

In order to make reference to maps easy, the various sections

of the coast are described from west to east, and the changes

refer both to the existing six-inch maps and, where relevant,

to the surveys listed in the bibliography.

From Hunstanton cliffs to near Holme beach the shore has

prograded, but north-eastwards from Beach Cottage the spit

enclosing Holme marsh has been pushed farther inwards, and in

the past fifteen years has from time to time been breached so

that fans of sand and shingle have been thrown over the marsh

within. The tip of the spit is well developed, and is but

20 to 30 yards from the dune-covered wall just inside Gore

Point. The scour in the narrow channel when a strong tide is

running is considerable and defence works—brushwood,

groynes etc.—are extremely necessary. Gore Point itself has

been cut into and is far more rounded than appears on the

official maps.
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Perhaps the most interesting and significant change in this

part of the coast, however, is the development of a well-marked

ridge in front of the dunes* (which in places cover a sea-wall)

between Gore Point and Thornham. This ridge had begun to

form before the war and its eastern extremity has been

mapped on several occasions. In 1939 it extended westwards

as a somewhat ill-defined ridge, but now it is definite and
relatively fixed, and protects the dunes. The map shows that

near its western end it is itself covered by low dunes which

appear to be growing into a line of fore-dunes. Scattered dunes
occur elsewhere, and sea-birds were nesting on the ridge. In

its mid part it is scarcely separated from the main line of dunes,

and its western extremity is low and grades into a sand flat.

Further development on this ridge is likely to be interesting in

itself, and also in its relation to Gore Point, and to the constant

threat of erosion thereabouts.

Thornham West Island has not altered greatly in shape,

but appears to have moved inwards. It was carefully sur-

veyed four times before the war. It has become rather less

crescent shaped, and a ridge (see map) has grown outwards

from it, and now nearly reaches that one described in the

previous paragraph. If this continues to grow the parts

enclosed will remain well protected, although there has

been some slight attack in recent years near the point marked

A. On the other hand, marsh growth has extended considerably

inside the island, and Spartina stricta has a hold, especially

just inside its eastern end.

East of Thornham Harbour the changes that were at work

before the war have continued. Thornham Middle Island has

completely disappeared, and there is but an open beach,

without any definite ridges, off all that part west of Green Lane

and the Coastguard Station. Eastwards from that line a new

ridge has been built, in many ways like the one between

Holme and Thornham. It is a long and narrow structure, and

its western end protects the part still remaining of Thornham

East Island. How this foreshore will respond to the bombing

on the new range remains to be seen.

*The present outer margin of the main dunes is about 30 yards in front

of the embankment built to protect a weak place, and now under the

dunes.
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High water mark off TitchweU has been pushed landward,

and the sea wall is useless. The western part is broken and

nearly washed away ;
there is a major breach in the middle,

through which all tides flow, and springs cover all or most of

the former reclaimed marshes. The breach was made in

March, 1949. The ecological changes already noticeable are

interesting and more careful attention to them would probably

be worth while.' Between the seawall which continues the line

of Gypsy Lane, and the Golf Club House the coast has been cut

back, and the elaborate protection around the house and

outbuildings has been justified. Eastwards from the Club House

erosion of the beach is often to be related to the position of

Brancaster Harbour Channel. If that swings southwards

more effective wave action plays on the beach and erosion takes

place. A comparison of the existing six-inch map and the

mapping done this summer shows that along most of its length

erosion has cut away the beach, especially in its mid parts.

On the other hand, near the eastern extremity not only has there

been some lengthening, but a new spit has grown up in front.

Even more significant are the changes since Mr. Peel mapped
this district in 1932. The dune ridge which he mapped at

B has been washed away and the present outermost easterly

ridge is in front of that existing in 1932. Undoubtedly many
other changes have taken place, of which no record exists.

It is, however, one of the many parts of this coast where con-

tinuous records would be both interesting and instructive.

The Far Point (i.e. western extremity) of Scolt Head Island

was surveyed in more detail. As circumstances have made
mapping difficult since 1939 no very useful comparison can be

made with the series of maps published up to that year. There

has been a fair amount of recent growth, and the Point proper

is continued in a line of shingle patches covered at high water.

On the other hand the long and narrow dune-covered ridge

connecting the Far Point with the main mass of the island has

been cut into on its seaward side. Since, however, much of the

sand is blown o\rer to the marsh side, the actual width has not

varied so much. Near the point C, for example, the ridge is a

good deal wider than is suggested at first sight by the position

of the red line. This, however, is not the case near Anchor

Marsh. Along the length of the island the same tendency is
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apparent. I he whole main line of coast has retreated and
the seaward side of the big dunes near the Hut has altered a good
deal. On the other hand, the small gaps between Hut and
House Hills have for the most part healed, and small dunes

have grown. But near the western end of Norton Hills there is

now quite a serious break. This was, I think, partly made
during the war, when this part of the dunes was the target end
of an artillery range. Spring tides easily flow over the beach
at this place, and a large fan of shingle and sand has been
laid down on the marshes. A high tide and a strong blow from
a northerly quarter might well lead to big changes hereabouts.

Except for the paring away of the seaward face of Norton Hills,

there is little change near Burnham Harbour. The tendency

for a ridge, covered with dunes, to curve into the harbour from

either side is still noticeable, but the general features have

changed very little.

At and near Gun Hill there has been some give and take,

but no very significant change. Farther to the east the shore

is prograding. The dune edge is considerably farther seawards

than on the 1929 edition of the six-inch map, and opposite

Decoy Wood a new and well defined ridge has developed near

to, but distinct from, the dune foot. The detailed mapping
of the present edge of the dunes on either side of Holkham Gap
was not attempted since the trees made resection impossible,

and time did not permit of a series of traverses through the

woods. Where measurements were made, the result was

usually to show that there had been some slight advance—

sometimes brought about partly by artificial means.

We are, however, far more concerned with features on the

wide foreshore in front of the dunes. Low water mark off the

eastern part of Holkham Meals may be a mile from the dune

edge. On these extensive flats some particularly interesting new

ridges have grown up in recent years, and are now recorded for

the first time. About a third of a mile from Holkham Gap,

and a little to the west of the centre line of the Bay, there are

two of them, the inner one of which is now a pronounced dune

ridge. On the outer ridge there are embryo dunes. The

inner, and possibly the outer one also, owes some of its growth,

and possibly its origin, to wire and other remnants of war-time

beach defences. Now, however, they are both evolving in the

usual wav, and their growth should be recorded.



210 CHANGES ON MARSHLAND COAST OF NORTH NORFOLK

Off the eastern part of Holkham Woods there are two much

bigger ridges, which, however, have at present little dune

growth on them. In a sense they form a double ridge, since

the outer and larger has for part of its length been thrown back

on to the inner. The outer one is almost a mile long, and is in

many ways similar to the Holme—Thornham ridge. It

bends round at its eastern end and abuts on the channel of

Wells Harbour as a high and conspicuous flat-topped ridge

of mixed sand, shell, and shingle. There is a similar, comple-

mentary, but somewhat smaller ridge, which runs almost

meridionally, just east of the harbour channel. It, too,

terminates southwards in a high and well-developed sand and

shingle end. All these ridges are still mobile and particularly

the two outer ones. The fact that the inner ends of those

on either side of the channel lie almost on its margin may be of

significance, both to their own shape, and also to the mainten-

ance of the position of the channel in that section of its course.

The future evolution of both is worthy of study. Near the

northern end of the ridge east of the channel there is a small

isolated ridge which may possibly join later on to the main one.

Lodge Marsh Island is the third major structure on this

coast—the two more important being Blakeney Point and

Scolt Head Island. It is far more complex than the western

island at Thornham. At one time part of the dune area was

used as a farm , but the defences against the sea were inadequate.

For many years it has been in a natural state. The trees planted

on its western side have held the dunes to some extent, but

erosion, partly by wind and partly by waves at high water,

has undercut some of them. The west-facing side has thus

retreated a little. The north-eastern arm has also suffered

loss, but at the same time has lengthened slightly. The

northern apex, somewhat unexpectedly, was found to have

grown—in fact quite recent growth is obvious in the field since

a number of new dunes occur there.

In 1937 Mr. Peel mapped the foreshore features between

Wells and Blakeney Harbour. They also were carefully re-

mapped this year. A comparison of the 1937 and 1951 maps
is interesting. Three of the ridges mapped in 1937 have either

maintained their position very closely, or else been replaced by
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new features—the originals having disappeared. The former

suggestion is the more likely to be true, although in 1937 some

of the ridges were very immature and mobile. The same is

still true, but it must be remembered that the distance between

high and low water spring tides may be two miles off Stiffkey.

The enormous stretches of sand exposed, and the shallow

water which covers them for so short a period near high tide

both militate against serious wave action taking place on them.

Hence it is th° more surprising that these ridges exist at all.

If, as is assumed, the two patches of shingle marked D and E
incorporate the thin and continuous ridges in this locality in

1937, it is clear that every now and again effective wave action

does occur, but probably insufficient to cause major changes.

The ridges marked D and E are now somewhat larger, but they

show very little significant change. Farther west one or two

new ridges occur, but it may well be that they' were represented

by a small flat of shingle in 1937, not worthy of being mapped

as a ridge. This year a small flat near the south-eastern tip

of Lodge Marsh Island was not mapped for this reason.

The more conspicuous inner ridges, called Stiffkey Meals,

have altered but little. Here and there they have been eroded,

elsewhere they have grown forward, but examination in the

held suggested that further detailed mapping was unnecessary.

An interesting point arises, however. At what stage were these

inner ridges formed ? They' are often definite shingle ridges

and carry low dunes and they may also be fronted by small

shingle flats. The conditions under which they were formed

are far from clear. The newer ridges on the outer flats are,

in the writer’s view, less shingly, being in fact mainly shell

and sand ridges with usually a small proportion of stones.

It js true that most of them carry a few drift line plants

(Salsola kali, Cakile mariiima, and perhaps Agropyron junceinn),

but they are, and seem long likely to remain, in a more

elementary state than Stiffkey Meals. Does this possibly

mean that since the Meals were formed the sand flats have

increased in width and height so that wave action has become

progressively less effective on the inner parts of the flats ?

Thin films of mud are spreading on large parts of the sand,

a fact not inconsistent with this suggestion. A fuller analysis,

however, of the conditions on these flats would be worth while.
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Nearer Blakeney Point, and just south of Blakeney Pit,

Morston Meals are somewhat more prominent. Toward

Morston Creek there is some suggestion of a ridge having grown

eastward and thrown off one or two laterals. Although

developed on a far smaller scale than the ridges forming

Brancaster Golf Course, these small Morston ridges bear a

somewhat similar relation to Blakeney Point as do the

Brancaster Links ridges to Scolt Head Island.

Blakeney Point was completely mapped in 1946 by Mr. Lee

and Mr. Armour. Further detail on the outer coast was

added by Mr. Peel and Mr. Grove in 1947. Since then there

have been constant if minor changes. The Far Point has

altered notably in detail but not in its main outline. The

whole Headland area, and in fact the whole seaward length

of the Point continues to retreat, chiefly as a result of occasional

storms rolling pebbles right over the main beach. There

is no evidence that the ridge has become any narrower.

Alteration of this sort can be traced to Weybourne
;
beyond

that place overrolling gives place to cliff erosion.

The changes and growths described in this account are not

spectacular, but they are significant because they represent the

result of slow and relatively stable conditions. The ridges

at Holme and Thornham were there before the war
;

in the

last decade, although they have moved, they have become more

stable, and undoubtedly are having a major influence on the

coast in front of which they stand. On the other hand, east of

Thornham Harbour one small island has been washed away—
the consummation of a process abundantly apparent in the

thirties—and a new ridge is being built and is slowly extending

westwards. All these new ridges are the direct product of

wave action, and it is clear from an inspection that even if a

meagre degree of stability characterises them, beach drifting

towards the west takes place on the seaward facing sides.

The ridges mapped for the first time in Holkham Bay and
immediately east of Wells Harbour Channel are of the same
nature.

Re-mapping of Scolt Head Island, Lodge Marsh Island, and

Blakeney Point has but emphasised the continuity of change

resulting from wave action working on them. The break-

through of the sea-wall at Titchwell, or even the far less
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important one at Norton Hills on Scolt, are more sensational,

and if conditions favour their extension may become of major

significance. It is, however, the slow continuous changes

resulting in the building of ridges or in the gradual cutting back

of dunes or cliffs, that should be watched. Landowners are

well aware of the danger at Gore Point, but the threat there,

from the purely natural point of view, is but complementary to

the growth of the spit enclosing Holme Marsh and the ridge

fronting the Holme—Thornham dunes. The paring away,

gradual though it may be, of the big Hut Dunes at Scolt Head
is serious. On the other hand, in 'Holkham Bay, the dunes,

partly as a result of natural causes, and partly as a result of

artificial aids, are prograding. The same is true on a very

small scale at the apex of Lodge Marsh Island. It is not easy

to give reasons why these places are gaining whilst others are

losing
;
the most important point is first to establish the facts,

and secondly to map them and, by comparison of air photo-

graphs and frequent surveys, study the annual or even shorter

term changes which are taking place. Progradation in any

place may well give place to erosion, or vice-versa. A careful

comparison of the six-inch map, Peel’s map of 1932, and our

mapping this July of Brancaster Golf Links, demonstrates this

point.
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V

THE MATING HABITS OF ROE DEER.

By Anthony Buxton.

Since my last article on this subject was published in these

Transactions (Vol. 17, 55), two seasons have passed, and I have

seen at Ardtornish in Morvern, Argyll, a good deal more of

roe during their rutting season, which is in the last week of

July and the first fortnight of August. It may be worth

while to summarize the results.

In 1950, I found four sets of rings in three quite different

types of country : two of these were on rushy flats in the same

places as in 1949, the other two were on ground, where I

had always seen roe tracks in previous years, but had not

actually found the rings. One of the two sets of rings in

places occupied before, was not completed for reasons unknown.

These rings were begun by a doe, who came to my German-

made roe call as I sat in a hide by the rings
;
this call is

supposed to imitate the squeak made by a doe when she wants

a buck to come to her. She arrived at a fast trot accompanied

by her fawn, then about two months’ old, no doubt intending

to kick out that other interfering female from her rings. I

proved in 1950 that although the fawns never accompany

their mother when she goes to the rings with her buck, they

may be allowed to do so both before and after the honeymoon

period, which only lasts 3 or 4 days.

I was lucky in finding one pair of roe which could be reached

in a very short time by car from the house where I was living.

They had made a hole through a wire fence into an oatfiekl

with a mound in it. Headquarters was the mound, and 1

found a ring in thin oats quite near the mound. Eor obvious

reasons I did not walk about in the oats to find other rings,

particularly when the factor had kindly agreed to leave open

the hole in the fence.

I learnt a lot from these roe and had the greatest fun stalking

them through a wood that bordered the field on one side, and

made good shade through which to approach and set up a

camera. When first seen the pair consisted of a full grown
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doe and a very young buck. At the critical moment a much
digger buck kicked out this young gentleman and took over the

doe, but the younger animal remained in the neighbourhood,

never 1 think being allowed again through the hole in the

fence.

On August 8th this pair arrived at 8.20 p.m. at a fast trot,

went through the hole in the fence on to the mound, where the

buck immediately served the doe three times in about three

minutes. 1 was all ready for them, knew the range, and had
just taken a light reading, so that despite the late hour the

film is quite clear. I failed to see the other two pairs of roe

at their rings.

In three seasons I have now seen a buck serve a doe on 22

occasions, invariably between 6.30 p.m. and dark, never in the

morning. The dates of mating and of pairs of roe actually at

rings are in every single case between August 1st and August
14th. The latest date at which I have seen a buck and doe

together is August 16th. I have not yet seen a buck with a

doe in July, but the stalker, John Anderson has
;
the buck,

however, did not seem to be taking much interest in the doe.

This absolute punctuality of dates all over Europe is most

remarkable.

T was unlucky in 1950 with another pair which made rings

in a flat at the foot of a bank and between it and the river

Aline, on ground absolutely covered with very thick low

vegetation. These were the clearest rings I ever saw
;

in

fact the ground looked as if a miniature circus had been taking

place on it. Rings are well or badly marked entirely according

to vegetation, e.g. in thin oats they might easily be missed

:

in thick, low vegetation they are obvious. Both at these

rings and at those in the oatfield the main food of the roe

was clearly meadow sweet. The tops of the plants had been

nipped off in all directions.

I made careful plant collections at the time from every one

of the three sets of rings used in 1950, picking only from

within a roe’s reach of a roe’s fresh tracks. The collections

were sent to Mr. E. A. Ellis, and the results of his investigations

strike me as stronger evidence than that obtained in 1949,

which led me to suspect that Ergot is the draw to the rings,

and the element which somehow dates the rut. In 1950 one or
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more of the following plants were found to be infected with ergot

at each of these three sets of rings :
—Sweet Vernal Grass, Fog

Grass, False Oat, Tufted Hair Grass, Purple Moor Grass.

Let’s leave it at that. More proof is needed, but it looks a bit

fishy.

Purple Moor grass, which covers thousands and thousands

of acres at Ardtornish, was heavily infected in 1949, very

little infected in 1950, and heavily infected again in 1951, but

the results of 1950 show that there are other grasses liable to

infection bv ergot in Morvern, and no doubt at other haunts

of roe.

In 1951, although I found no rings, partly owing I think

to very heavy grazing by cattle and sheep on ground where

there had been rings in 1950, I saw, thanks to two pairs of roe,

the early stages of the honeymoon business, and very amusing

they are. A big buck and a doe were watched on the evenings

of August 5th and 6th, when they were feeding quietly, but

when the doe reached the edge of a birch wood the buck, who
had just lain down, got up, walked fast up to the doe, and

clearly took great care never to let her out of his sight. On
the next evening, August 7th, when I expected to see and

possibly to photograph this pair at a most interesting moment,

my chances were spoilt by some red deer hinds, who galloped

past the roe and disturbed them.

The roe were worried, but not sufficiently to prevent the

buck running up to the doe and serving her within 5 yards of

one of my hides (of course, unoccupied). The doe then trotted

across my front towards a hind, who was barking, presumably

to find out what the trouble was about. The buck followed

reluctantly and stopped a hundred yards in front of me, when

he pawed the ground like a bull.

This pawing is no doubt an action of defiance, but whether

its purpose in this instance was to drive off the red hind or to

fetch his doe back to him I do not know. If the -latter he failed,

for they both disappeared into a wood. I have seen hundreds

of pawing marks, which are the best indication 1 know of the

presence in any given area of a roe buck in the rutting season,

but I had never seen one actually pawing before. In addition

to pawing, I found this year clear proof that a buck selects
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rather but not very rotten tree stumps, pretends that they

are rival bucks and gives them absolute hell with his horns.

Since I found no rings in 1951 I made no plant collections, for

plant collections made vaguely anywhere would prove nothing.

Another pair consisting of a big doe and a small buck were

seen crossing a grassy flat between birch woods at 7.45 p.m.

on August 12th. They fed a few yards apart and every now
and then both would raise their heads and stare intently at each

other as though each were saying, “ Now, I wonder whether

you will do.” I also saw the buck following the doe, nose on

her stern, at a fast walk, and serving her three times. Then

they broke into a furious gallop in and out, round about,

uphill and downhill and into a wood—the doe not I think

galloping quite as fast as she might have done. I laid in wait

for this pair the next evening, and when the light was going

saw the doe through trees on the edge of bracken. I could not

see the buck, but as I saw him with the doe near this spot two

days later it is probable that he was really there all the 'time

but invisible, as he might well have been for the light was bad

and the bracken was high.

In September after a great stalk I let off thirty feet of film

on this doe, at a range of 30 yards, and for the first twenty,

probably owing to the movement of her feet in the grass, she

heard nothing. Then suddenly that mechanical reeling

reached her ears, and she sprang to attention looking as only

a roe can—saucy, inquisitive, utterly lovely. It was a great

moment and when she had bounded away like an india rubber

ball I took my hat off and said Thank you, and an revoir. I am
always terrified that owing to some idiocy on my part the

film will not come out, but it has.

Last, but not least, a tame roe doe of my acquaintance,

born on May 30th, 1949, has, as I expected she would, been

behaving in a most peculiar manner this year. Her mistress

tells me that on August 3rd, 1951, this doe became very restless,

running up and down her enclosure and making little jumps.

On August 8th two sons of a friend of the roe’s mistress came
to see the doe, and while they stood outside the run the doe

dashed up and down squeaking all the time. She had never

been heard to squeak before. She continued being restless
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occasionally in the mornings, especially every fourth day, but
had quietened down by August 16th.

In early October a borester came to see the roe and while

he stood outside her run she squeaked all the time he was
there. Some days later a Veterinary Surgeon entered the

roe’s enclosure and she ran round him squeaking all tne + hne.

She has never squeaked when the gardener approaches her
or when a carpenter has worked on her shed. She has never
squeaked at a woman. I would recall that pairs of roe have
been seen each year by the stalker at Ardtornish revisiting in

the first fortnight of October the scene of their honeymoon
in the first fortnight of August, but merely lying and feeding

quietly, and showing no excitement.

Now what does all this mean ? If ever there was a Fairy story

to unravel, here it is.
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VI.

MISCELLANEOUS OBSERVATIONS.

Compiled by E. A. Ellis.

Herb Paris. Paris quadrifolia L. was found growing in

great abundance in an alder carr at Hindolveston, in May,

1951

(T. W. Irvine).

Lettuce Rust. Inoculation experiments carried out with

Puccinia opizii Bubak, the clustercup rust of cultivated lettuces

which appeared in Norfolk during 1950, have shown that this

fungus produces uredo- and teleuto-spores on the tussock

sedges, Carex paniculata L. and C. appropinquata Schumacher

at Wheatfen Broad, Surlingham. Clustercups were produced

on the wild lettuce, Lactuca virosa L. in addition to several

varieties of garden lettuce, L. sativa L.

(E. A. Ellis).

Banana Spider. A female of the large poisonous spider

Ctenus ferns (Perty) was found with bananas in a Norwich

warehouse in May, 1951. It produced an egg-cocoon in July

and the young emerged in great numbers early in September,

after which they were deposited at the London Zoo. This

species has been recorded as native in Brazil and Paraguay.

(R. M. Barnes).

Flying Squids. A specimen of Todarodes sagittatus (Lam.)

nearly three feet long was picked up from the surf on Weybourne

beach by Mr. H. Batley on January 14th, 1951 and nine further

examples were found between Weybourne and Cley on 26th

February by Mr. R. P. Bagnall-Oakley. Large quantities of

cuttle-bones were washed up on the Norfolk coast between

Mundesley and Gt. Yarmouth at the beginning of January.

Scarce Water-Measurer. Hydrometra gracilenta Horvath

was rediscovered at Barton Broad on 29th April, 1951, when
many specimens of both sexes were found sheltering under

tussocks of the sedge Carex paniculata L. in a swamp. No
other British locality is known for this insect.

(E. A. Ellis).
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Salt-Marsh Horse-Fly. During the second week of

August, 1951, the large horse-fly Tabanus nigrifacies (Gobert)

was common at Scolt Head Island. The females attacked

visitors incessantly during sunny weather and the males were

seen to visit flowers of common sea lavender on the flats. This

species had not been recorded previously from Norfolk and it

may be a recent colonist.

(E. A. Ellis).

Note by Editor. Members are invited to contribute short

notes on the Flora and Fauna of Norfolk for the next issue of

Transactions as it is hoped to devote more space to this feature

than is possible for reasons of economy this year.
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