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" A REVIEW OF THE NEOGENE AND LOWER PLEISTOCENE DEPOSITS 
IN EAST ANGLIAo" 

The Cragsa 
Between the Eocene and the lowest p a r t of the Crag series there i s $ 
considerable unconformity. Thw whole of the Miocene and probably the 

lower p a r t of the Pliocene are missing, although r a r e traces of t h e i r 
faunas are found as d e r i v a t i v e s i n l a t e r beds. Before describing the East 
Anglian succession i t i s as w e l l tti discuss :the meaning ' of the word 
C r a g o This v/as a l o c a l name of unknown p r i g i n f o r s h e l l y sands and was 
applied to various beds of Plio-Pleistocene age i n East Anglia. Later 
w r i t e r s , such as F . W o H a r r r i e r , applied the name to any beds of s i m i l a r age, 
and the whole series were r e f e r r e d to as C r a g o The usage was even 
extended to the B r i d l i n g t o n Beds and the series of deposits i n N„W. 
Icelando Later s t i l l D.Wirtz r e f e r r e d t o the S y l t e r Crag of Germany* 
These extensions of the use are inaccurate and misleading, but the term 
Crag i t s e l f i s a convenient loose term f o r the East Anglian beds and has 
been used f o r so long and i n such an extensive l i t e r a t u r e , t h a t i t i s 
u n l i k e l y to be e a s i l y dislodged. 
C o r a l l i n e Crag (Gedgravian.) 

^ 1 _ Y 

The C o r a l l i n e Crag consists of a series of calcareous sands c s o f t 
limestones of Pliocene age and comprise a main mass, w i t h the v i l l a g e of 
Gedgrave somewhere near i t s centre, and a number of smaller o u t l i e r s &t 
Sutton, Ramsholt, Tattingstone Park etc. Two main l i t h o l o g i e s occur, the 
upper Rock Bed, and below t h i s the sandso But i t has been shown t h a t 
the Rock Bed has been formed by the p a r t i a l d e c a l c i f i c a t i o n and i n d u r a t i o n 
of the sands, w i t h the removal of the a r a g o n i t i c s h e l l s l e a v i n g only 
c a l c i t i c f o s s i l s such as echinoids, pectens, crustaceans, polyzoans e t c 
Both the sands and the Rock Beds are leached to a cream, yellow or 
brownish colour when seen near the surfa.ce, but at depth i n borings the 
Co r a l l i n e Crag i s a greyish colour, s i m i l a r to the Sca.ldisien of the 
Low Countries. 

I n large sections the sands are u s u a l l y seen to be st r o n g l y current 
bedded and there i s considerable s o r t i n g of m a t e r i a l , suggesting &hat the 
deposit accumulated as banks i n turb u l & n t water. Several attempts have 
been made to d i v i d e the C o r a l l i n e Crag i n t o a series of zones but without 
success. D.J.Carter showed t h a t an upper and lower d i v i s i o n can be 
dis t i n g u i s h e d using c e r t a i n f o r a m i n i f e r a but considerable wo£& remains to 
be done on the taxonomy of most groups. 

The f u l l extent of the sea at t h i s period i s unknown but f a u n i s t i c a l l y 
the C o r a l l i n e Crag and the Sca l d i s i e n of Holland and Belgium formed one 
basin. No other marine deposit of the same age i s known i n the B r i t i s h I s L 

The C o r a l l i n e Crag o f t e n contains phosphatic nodules, e i t h e r scattered 
or i n t h i n seams. Professors Laaikester and Prestwich recorded a nodule 
bed at the base of the C o r a l l i n e Crag i d e n t i c a l i n character to tha t at 
the base of the Red Crag. However apart from t h i s record of a sing l e p i t 
at Sutton i t has not been demonstrated elsewhere^at the section alongside 
the r i v e r a t the opposite side of the v a l l e y C o r a l l i n e Crag i s seen to 
r e s t o£ London Clay w i t h no i n t e r v e n i n g nodule bed. The C o r a l l i n e Crag 
wgs formerly worked on a small scale as a source of lime f o r l o c a l 
a g r i c u l t u r e while the harder parts of the rock bed were used f o r l o c a l 
b u i l d i n g and rough wallingo Nearly a l l the p i t s are now much overgrown. 
The Red Crag. 
Surrounding the C o r a l l i n e Crag, ancj(in places overlapping i t , are beds of 
s h e l l y sands of a p r e v a i l i n g reddish colour. Like the C o r a l l i n e Crag 
these beds are a b l u i s h grey colour at depths La,rge amounts of i r o n , i n 
a reduced c o n d i t i o n , colour the Red Crag and forms s l Q b s , " s t a l a c t i t e s ?f 
and p a r t i n g s where the i r o n has followed the burrows of marine organisms 
or percolated between beds. The sands, e s p e c i a l l y towards t h e i r base, 
are s t r o n g l y current bedded , and the mollusc^n remains u s u a l l y 
fragmentary, disassociated and worn, w i t h occasional seams of molluscs, 
i n which one species o f t e n predominates. The bedding of the upper part of 
the deposit i s us u a l l y less s t r o n g l y i n c l i n e d and of t e n almost h o r i z o n t a l . 
The lower p a r t of the deposit tends t o have a r i c h e r and more diverse 
indigenous fauna and d e r i v a t i v e m a t e r i a l i s more common. 



A Hetelew of the Neogene and Lower Pleistocene D,ei-iQ.sJJ;g-^n 

East Angliac 

The Red Crago (Cont«j 
, . _ .Londcm 

I n places the d e r i v a t i v e m a t e r i a l f i l l e d hollows, i n the/^Clay, and 
consists of large f l i n t s , derived London Clay m a t e r i a l , pieces of 
f o s s i l i f e r o u s Miocene Sandstone, rare Mesczoic f o s s i l s , t e e t h and bene 
fragments of mammals ( e s p e c i a l l y whales ) , and above a l l large numbers 
of phosphatic nodules which, may have o r i g i n a t e d I n the C o r a l l i n e Crag or 
other" Neogene deposits,, This discontinuous layer of nodules was formerly 
worked as a" source of phosphates and i s v a r i o u s l y r e f e r r e d t o i n the 
l i t e r a t u r e as the Red Crag Nodule bed, the Bone Bed, the C o p r o l i t e Bed,etc 
As a r e s u l t of the bed being hand.- worked, and the presence of a number 
of wealthy lo.ccvl c o l l e c t o r s , a large p r o p o r t i o n of the more i n t e r e s t i n g 
m a t e r i a l has been.preserved i n c o l l e c t i o n s . Large t e e t h of Carcharodon, 
Mastodon, Rhinoceros,etc fetched good p r i c e s . Throughout the whole 
thickness of the deposit, minor seams of phospliatic nodules of small size, 
pebbles, shark t e e t h , e t c , may occur,but never i n workable q u a n t i t i e s . 

A l t h o u g h the t o t a l Red Crag fauna i s very r i c h , q u a n t i t i v e l y the 
m a j o r i t y of the f o s s i l s belong to a few species, e s p e c i a l l y such molluscan 
genera as •Haccma, Glycimeris, Sj^£ud_a, MyJLi Nucella and Neptunea, which 
are abundant everywhere Many of the species recorded i n l i s t s i f t the 
l i t e r a t u r e are present only i n broken fragments or as rare and very worn 
examples, and there i can be l i t t l e doubt t h a t the Red Crag contains a 
great deal of ma.terial d e r i v a t i v e from Pliocene' sources. 

The presence of fragments of t y p i c a l C o r a l l i n e Rock Bed i n the Red Crag 
shows t h a t the C o r a l l i n e Crag had already been leached and p a r t i a l l y 
d e c a l c i f i e d before the Red Crag transgression. During t h i s transgression 
mammaliferous v a l l e y deposits were proba.hly destroyed and the more 
r e s i s t a n t elements are now included i n the base of the Red Crag.The worn 
and fragmentary c o n d i t i o n of the f o s s i l s , together w i t h t h e i r r a r i t y , 
make c e r t a i n i d e n t i f i c a t i o n d i f f i c u l t and various a.ges from Miocene to 
Early Pleistocene have been suggested. The mammalian fauna of the Crags' i s 
deal t w i t h i n more d e t a i l i n the faunal notes. I t has-been suggested t h a t 
the d e r i v a t i v e marine Miocene a,nd Eocene i n the Red Crag represents the 
brea.k-up i n . - s i t u of a Miocene sandstone, and i n the upper (very f o s s i l ­
i f erous) beds of London Clay, l e a v i n g only the lower (sparsely f o s s i l i f -
erous) beds of the. l a t t e r i n the area. Squally the m a t e r i a l may have been 
transported some miles from s i t e s now covered by the Nortfc Sea. Among the 
mollusca found i n the Red Cra,g are many which are probably of Pliocene age 
though not necessarily from the' C o r a l l i n e Crag. E i t h e r beds of Upper 
Pliocene age, s i m i l a r to the upper par t of the S c a l d i s i e n , were deposited 
and subsequently dispersed by the Red Crag seas, or m a t e r i a l of t h i s age 
was transported i n t o the d i s t r i c t . 

F.WoHarmer established a series o f n z o n e s H f o r the Red Crag f o r which 
he gave names and l i s t e d t y p i c a l faunas* White much of h i s pr.laeontological 
da,ta i s now outdated, c e r t a i n ba.sic premises he made ha,ve never been 
improved. Hid Waltonian, Newbournian and Butleyan zones , while d i f f i c u l t 
to define geographically show a gradual l a t e r a l change i n the Red Crag from 
South to North. There i s a steady drop i n temperature from the C o r a l l i n e 
Crag : 1^° - 24° £ to the Butleyan 18°C which can be compared to that 
of the present Dogger Bank : 6° - 10 Cc The s u b - t r o p i c a l conditions of the 
Eocene and Miocene were followed i n the Pliocene by the a r r i v a l of c e r t a i n 
P a c i f i c genera such as Neptunea. and Nucella which probably entered the area 
v i a the Behring S t r a i t s . The Waltonia.n conditions were very s i m i l a r to the 
e a r l i e r C o r a l l i n e but during the Newhournian there was a f u r t h e r i n f l u x of 
forms from the North / which continued to l i v e i n the area during the 
Icen i a n . As w e l l as a change i n temperature there i s a gradual reduction 
i n the number of d e r i v a t i v e species i n the Butleyan, although i n a l l the 
Red Crag deposits there was a c o n t i n u a l reworking of the e x i s t i n g m a t e r i a l 
and d e r i v a t i o n from the lower to higher beds. The l a t e r i a l d i s t r i b u t i o n 
of the Red Crag zones has meant t h a t there are no recognisable cases •• of 
one zone occurring i n p o s i t i o n over m o t h e r , i n the normal sense. 

Large areas occupied by Red Crag are now covered by g l a c i a l deposits, 
so t h a t i t i s mainly along the r i v e r valleys^whore the Red Crag out -
crppped, t h a t i t has been revealed by p i t s and n C e p r o l i t e n workings. 



The Red Crag (Qonto) 
L i t t l e i s known of large areas, and the conveniently NW-SE running 

estuaries were used by Harmer to delineate the l i m i t s of h i s zones* Thus 
the Waltonian i s confined to the area about Walton-on-the-Naze, w i t h a 
"subzone" w i t h a s i m i l a r fauna a t L i t t l e OaHLley. The m a j o r i t y of the 
Newbournian l i e s between the estuaries of the Orwell and the Deben, 
while p i t s about Butley and H o l l e s l e y show the Butleyan. This has r e s u l t e d 
i n some areas being d o u b t f u l l y zoned* The Crag at Sutton may be Newfcournian 
while the exposure i n the c l i f f s a t Bawdsey i s c l e a r l y s i m i l a r i n fauna to 
t h a t at Felixstowe, although these places are on opposite sides of the 
Deben estuary. 

At present i n l a n d exposures i n the Red Crag are few, and mostly i n the 
upper parts of the various zones as the lower parts of the p i t s become i n ­
f i l l e d . The t w o f o l d d i v i s i o n i n t o h i g h l y - i n c l i n e d and current-bedded lower 
beds i s seen i n a l l three zones, and i t i s mainly the upper beds w i t h a 
l i m i t e d fauna whixh are v i s i b l e i n the remaining o l d p i t s . 

As regards geographical conditions a l i t t l e more i s known about the Red 
Crag. The C o r a l l i n e Crag k n o l l at Sutton was c e r t a i n l y an i s l a n d or sub­
marine k n o l l i n Red Crag times. Rock l o v i n g species such as Nucella l a p i l l u s 
abound i n p e r f e c t c o n d i t i o n . i n the Red Crag about the k n o l l , which i n the 
past was seen to abut against C o r a l l i n e Crag c l i f f s and to contain numerous 
pieces and boulders of f a l l e n C o r a l l i n e Crag. There can be no doubt t h a t 
other C o r a l l i n e Crag prominence helped to produce t i d a l currents i n the area 
which may have c o n t r i b u t e d to the cross-hedded nature of the Red Crag. 
Harmer believed t h a t the London Clay formed the border of the Red Crag sea, 
but since then two p i t s at Hascot H i l l have revealed a. Red Crag beach 
r e s t i n g on the Chalk and c o n t a i n i n g a fauna, which while demonstrably Red 
Crag, cannot be assigned e a s i l y to one or the other of i t s zones, although 
the presence of Cardium angustatum suggests a post-Waltonian age. 
Fragmentary remains at a s i m i l a r l e v e l i n various Chalk p i t s i n the area, 
show t h a t the Red-Crag at t h a t period reached the present 1 5 0 f t . contour 
mark. The presence of s h e l l s of Crag age a t Sudbury, and possibly at 
Clare, suggest t h a t Crag seas also penetrated the Stour v a l l e y t o a 
s i m i l a r h e i g h t . 
The f ! S c r o b i c u l a r i a n Crag. 

I n some of the p i t s around Butley, and extending towards Aldeburgh, i s 
a pale-coloured sand w i t h abundant s h e l l fragments containing 
pockets and seams of complete s h e l l s . The size and thickness of 
the s h e l l s , the more l i m i t e d fauna, and the i n c r e a s i n g presence of 
S c r o b i c u l a r i a plana i n d i c a t e a change i n c o n d i t i o n s . The beds are seen to 
r e s t on Butleyan Red Crag at C h i l l e s f o r d and|on C o r a l l i n e Crag a t Aldeburgh, 
and may be considered a t t r a n s i t i o n a l between the Red Crag and the Icenian. 
Passing upwards beds of s i l t become more dominant u n t i l the C h i l l e s f o r d 
Crag w i t h i t s i n s i t u b i v a l v e s and l i m i t e d fauna shew a f u r t h e r change. At 
the type s e c t i o n clays r e f e r r e d to as C h i l l e s f o r d Clay cap the s e c t i o n . The 
C h i l l e s f o r d Crag may be considered as the most southerly known extension of 
the I c e n i a n . 
The Icenian. 

The Crag between Aldeburgh and the North Norfolk coast ra.rely exposed 
i n most of the area, was termed the Icenian by F.W.Harmer who divided i t 
i n t o three : 

Norwich Crag 
C h i l l e s f o r d Crag and Clay 
Weybourne Crag 

The molluscan fauna,which he st u d i e d , i s w i t h minor e x c e p t i o n s , f a i r l y 
uniform f o r the whole s e r i e s . To the east and the south the Icenian r e s t s 
on London Clay, the base becoming deeper towards l o w e s t o f t and Yarmouth, 
passes over onto the Chalk towards Norwich and the coast of North Norfolk 
i n a shallow water f a c i e s bordered by gravels without f o s s i l s * I n the 
upper par t of the deposit the m a t e r i a l s are extremely v a r i a b l e , passing 
from sand to pebbles, clay to s h e l l pockets, o f t e n w i t h i n a few yards. The 
presence of vast numbers of Nucella, l a p i l l u s and various species of 
L i t t o r i n a suggest very shallow water. I n the deeper parts of the basin 
dark grey or b l u i s h sands w i t h sparse s h e l l beds repla.ee the l i t t o r a l 
deposits but have only been seen from boreholes. Work i s a present i n 
hand on a number of boreholes to determine the age of the lov/est Crag i n 
t h i s basin. A 



Norwich Crag* 
The macrofauna of the Norwich Crag i s d i s t i n c t frpjn the Red Crag 

though many of the species continue. There i s a decrease i n the number 
of species and a strong non-marine element i s present, which was 
predicated by the increa.se of land and freshwater s h e l l s i n the Butleyan 
Crag* The beds show great v a r i a t i o n , both v e r t i c a l l y and l a t e r a l l y , and 
include sands, s h e l l y sands, pebble beds, clays and a l l intermediate grades* 

Near Norwich the Norwich Crag can be seen r e s t i n g on Chalk of the 
mucronata zone* The surface of the Chalk sometimes shows borings of 
molluscs, annelids and other marine .organisms and the j u n c t i o n i s marked 
by the Stone Bed, somewhat analogous t i the basal bed 6f the Red Crago 
Large comparatively unworn f l i n t s occur, presumably derived from the 
underlying Chalk. Mammalian bones occur scattered throughout the Norwich 
Crag but are more p l e n t i f u l i n the Stone Bed. The m i n e r a l o g i c a l s t a t e 
of these bones suggests t h a t at l e a s t two d i s t i n c t faunas are present, 
and l i k e the e a r l i e r Red Crag transgression, the advancing Icenian seas 
no doubt broke up r i v e r deposits of varying ages, as w e l l as i n c l u d i n g 
i n i t s deposits s t r a y examples of contempory mammals. However, the 
s c a r c i t y of these remains, t h e i r fragmentary s t a t e , and the amount of 
wear they have o f t e n s u f f e r e d makes taxonomic work d i f f i c u l t . Derived 
pebbles and Mezozoic f o s s i l s , i n c l u d i n g ammonite fragments, are some­
times found i n the Norwich Crag, but are.much scarcer than i n the Red 
Crag. London Clay f o s s i l s are very rar e i f not unknown, but a few fragments 
of polyzoans and large f o r a m i n i f e r a from the Pliocene have been detected. 
C h i l l e s f o r d Clay. 

Various deposits of somewhat s i m i l a r clay were p l o t t e d i n East Anglia 
by F.WoHarmer who considered the r e s u l t i n g map t o be the sinbus course of 
a r i v e r or estuary, roughly aligned north-south. Later work has shown 
th a t the clays are not a l l a t the same horizon and t h a t several s i m i l a r 
clays occur at d i f f e r e n t depths i n the Norwich Crag Series. 
Weybourne Crag. 

On the North Norfolk coast, and i n l a n d i n the Bure Valley i n old p i t s 
at Crostwick, Belaugh, e t c . , Crag resembling the Norwich Crag i s t o be 
seen. The fauna i s s l i g h t l y more r e s t r i c t e d and shows the sudden appearance 
i n large numbers of the b i v a l v e Macoma b a l t h i c a . Like the Norwich Crag i t 
has at i t s base a Stone Bed, o f t e n c o n t a i n i n g many pieces of wood, as w e l l 
as mammalian remains, where i t r e s t s on the Chalk. At Weybourne t h i s Crag 
r e s t s on a disturbed Chalk surface some twenty f e e t above high water mark; 
at West Runton the Weybournian beach l e v e l coincides w i t h the recent 
beach l e v e l and a few miles away to the south east i t has disappeared 
below the sea l e v e l . 

I n coastal sections near Sidestrand large r a f t s of Chalk may be seen 
i n the g l a c i a l deposits, o v e r l a i n and un d e r l a i n by Boulder Clay. On top 
of most of these a Crag w i t h Macoma b a l t h i c a may be seen p r a c t i c a l l y un­
disturbed, despite the tremendous k i n e t i c forces involved i n r a i s i n g and 
moving such huge massds of Chalk. The Chalk i s z o n a l l y some of the 
highest i n B r i t a i n . 
Cromer Forest Bed. 

I n the ' c l a s s i c 1 succession the p r e - G l a c i a l beds come to an end w i t h 
a series of Estuarine, freshwater and marine deposits. The pl a n t remains 
var i e d from A r t i e to Temperate and there i s a large mammalian fauna. 
Many of the beds are poorly and i r r e g u l a r y exposed so t h a t e a r l i e r 
Workers found great d i f f i c u l t y i n c o r r e l a t i n g the various deposits. 
Corton Beds. 

The Upper A r t i e Freshwater Bed shows the oncoming of severe cold 
conditions and i s followed by the Cromer and Lowestoft T i l l s . At various 
points w i t h i n the t i l l s , or r e s t i n g on them i n the form of basins, are 
sands r e f e r r e d to as the Corton Sands. Although s t r i c t l y speaking 
outside the scope of the present guide, the presence of Neegene f o s s i l s • 
i n these sands makes a mention necessary. For the most p a r t the contained 
molluscan fragments are the same as those i n the T i l l but rttre examples 
°f Scaphella, Nassarius, Neptunea, etc. show a . l i n k w i t h the e a r l i e r 
Crag Beds. On the other hand, near west Runton, Cromerian non-marine 
s h e l l s have been found i n these sands. 



Seme geologists have claimed the sands represent an i n t e r g l a c i a l w i t h 
the r e t u r n of warm-loving molluscs to the area, a f t e r being eliminated by 
g l a c i a l c o n d i t i o n s . The c o n d i t i u n of the s h e l l s , however, the s t r u c t u r e 
of the beds, and the d i s t r i b u t i o n of the species along the coast a l l 
p o i n t to the m a t e r i a l being derived from e x i s t i n g Crag beds and the f i n d i n g 
of at l e a s t one of the species considered unique to the Corton beds i n the 
Ludham borehole helps to confirm t h i s view. 

Recent Work oii the Crags. 
I n the preceding paragraphs what may be termed the " c l a s s i c 1 1 succession 

has been followed, but recent work, p a r t i c u l a r l y on the 1 I c e n i a n 1 has 
thrown new l i g h t on the conditions under which these deposits were l a i d 
down. Emphasis has been on the evidence of m i c r o f o s s i l s r a t h e r than molluscs 
and whereever these are present they have been used to determine the 
c l i m a t i c c o n d i t i o n s . I n the main, work on f o r a m i n i f e r a and p o l l e n has tended 
to complement each other. Boreholes have been made s p e c i a l l y to i n v e s t i g a t e 
the depsoits at depth and work s t i l l continues on the m a t e r i a l thus 
c o l l e c t e d . 
C o r a l l i n e and Red Crag. 

Very l i t t l e has been published on e i t h e r of these deposits during the 
l a s t t h i r t y years. Work on a small group of Gedgravian f o r a m i n i f e r a by 
D.JoCarter has already been mentioned. I n 19o0 D.F.W.Baden-Powell 
published a paper on the C o r a l l i n e Crag i n which he attempted to c o r r e l a t e 
the B r i t i s h Crags w i t h the depeaits af the Mediterranean area. The 
d i f f i c u l t y of doing t h i d w i t h such widely separated basins i n our present 
s t a t e of knowledge i s perhaps too great, and the choice of a genus l i k e 
T u r r i t e l l a (whose species tend to be extremely v a r i a b l e ) as f o s s i l s w i t h 
zonal s i g n i f i c a n c e i s u n f o r t u n a t e . 

Attempts to f i n d s u i t a b l e p o l l e n ^ - b e a r i n g clays i n the Red Crag at 
outcrop have been u n f r u i t f u l and the f o r a m i n i f e r a are generally missing 
or poorly preserved. 
Ice n i a n . 

I n 1958 B.M.Funnell examined the Norwich Crag on Bramerton Common, i n 
an excavation s p e c i a l l y made f o r the purpose. E a r l i e r workers on the 
mollusca had suggested t h a t some change i n temperature had occurred during 
the deposition of the Crag i n the area and an examination of the 
fo r a m i n i f e r a not only confirmed t h i s view but showed t h a t three stages 
could be recognised, the lowest of which was comparatively warm while the 
highest was extremely cold or even g l a c i a l . 

Deep borings at Ludhgjn i n 1950 and 1959 penetrated more than 130 feet 
of Crag, and subsequent study of the cores has enabled a series of stages 
based on c l i m a t i c conditions t o be recognised. Since then attempts at 
c o r r e l a t i n g the surface exposures i n various parts of East Anglia w i t h 
these stages has commenced. The various stages, i n ascending order are 
b r i e f l y discussed. 
Ludhamian. 

Shelly marine sands, 25m t h i c k at the base of the borehole w i t h a 
temperate f l o r a i n c l u d i n g the hemlock spruce Tsuga q The stage i s named a f t e r 
the borehole l o c a l i t y . I t s exact r e l a t i o m s h i p to the Red Crag i s unknown 
but i t may e i t h e r e n t i r e l y post-date i t or possibly represent the l a t e r part 
of i t . The presence of the ostracod Cythere hoptonensis, f i r s t described 
from the Corton Beds, i s of i n t e r e s t . 
Thurnian 

S i l t y clays 7m t h i c k at Ludham i n d i c a t e cooler c o n d i t i o n s . This stage 
i s named a f t e r the River Thurne to the east of Ludham and i t has been 
recognised i n a borehole at Southwold. 
Antia.ru 

The River Ant gives i t s name to t h i s stage. At Ludham i t i s J>m t h i c k 
w i t h a temperate marine fauna and a, f l o r a i n c l u d i n g Tsuga. The Norwich 
Crag at Easton Baveiits probably belongs t o t h i s stage. 
Baventian. 

Marine s i l t y c l ays, 8rn t h i c k at Ludham w i t h a cool f l o r a and f l o r a 
also known at Easton Bavents,South Cove, Aldeby and i n parts of the 
Weybourne Crag on the Norfolk coast. 

(Cont.) 



Pastonian 0 

E.G.West includes cstuarine s i l t s , freshwater peat of the. Cromer 
Forest Bed Series, Norwich Crag ( i n p a r t ) , Weybourne Crag ( i n p a r t ) and 
the beach gravels of the Westleton Beds i n t h i s stage which i s a few 
metres t h i c k at Ludham,and has a temperate f l o r a without Tsu^a« 
Beestoniario 

Sands and gravels o v e r l y i n g the Pastonian s i l t s i n the Norfolk c l i f f s 
w i t h Aj£tic freshwater p l a n t s ^evidence pf permafrost, includes the so-
c a l l e d Lower Freshwater Bed of the o l d Cromer Forest Bed Series© 
Cromerian. 

Temperate freshwater peaty muds o v e r l a i n by marine sands and gravels, 
include the so-called Upper Freshwater Bed. 
Lowostoftian. 

The top of the Upper Freshwater Bed of the Cromer Forest Bed Series 
shows a r e t u r n t o A ^ t i c c onditions and i s followed by the Cromer and 
Lowestoft T i l l s w i t h the i n t e r c a l a t e d Corton Bods. 

The stages quoted above are based l a r g e l y on the evidence of p o l l e n 
spectra and f o r a m i n i f e r a . Only a synthesis of a l l a v a i l a b l e evidence can 
give the best answer and i t now remains to see how new studies of the 
marine mollusca, and groups which have not yet been f m l l y studied, such 
as the non-marine mollusca, or the small mammals whose remains are 
common i n some Icenian beds, v / i l l f i t i n t o the s t r u c t u r e o u t l i n e d above* 
BEDS RELATED TO.THE CRAGS OUTSIDE EAST ANKLIA. 
Lenham. 

Marine beds of Miocene age occur as sa.ndstone i n Chalk pipes at 
Lenham, Kent. The chalk p i t s are no longer being worked and therefore 
specimens can no longer be obtained, but casts i n sandstone reveal a 
molluscan fauna and the abundance of Anadara d i l u v i suggests a younger 
age f o r the Lenham Beds compared w i t h the Red Crag Boxstone fauna. 
Rothamsted, Herts. 

Several large blocks of ferruginous sandstone were discovered ifa sandy 
clay and nine specimens of la.mellibra.nchs were determined from impressions. 
Such species as Pholas c y l i n d r i c a . and Cardium parkinsoni i n d i c a t e the Red 
Crag age of the specimens. 
Netley Heath, Surrey. 

S i m i l a r ferruginous sandstone was discovered on the North Downs at 
Netley Heath where Lentidium £££i£̂ p̂-t>uni was the most abundant species. I n 
both cases the amount of "material was l i m i t e d a.nd s c a t t e r e d , and i t i s not 
c e r t a i n whether e i t h e r i s i n s i t u . Ironstone w i t h casts of Crag s h e l l s has 
also been found at Sudbury, S u f f o l k , and i n parts of Essex. 
Irelando 

G l a c i a l gravels at K i l l i n c a r r i g , C o . W i c k l o w , I r e l a n d , have y i e l d e d worn 
s h e l l s which include such t y p i c a l Crag species as Scaphella l a m b e r t i , 
Nassarius reticosus,Neptunea antiqua, Glycymeris glycjgmcris and several 
forms of Searlcsia, which where described by Mrs3.McMillan as new species. 

Elsewhere i n I r e l a n d and the I s l e of Man are various gravels and s h e l l 
beds containing s h e l l s of Pleistocene age but most of these appear to be 
A t l a n t i c r a t h e r than Crag forms. t h e St.Erth clays, Cornwg.il,with 
a fauna which includes E u t h r i a corneus,Turritell.a erthensis and other 
d i s t i n c t i v e forms, while of' ... age, have no connection w i t h the 
Crag beds of East Anglia. v ? ^ r Hlocene 
Scotland. 

I n Aberdeenshire Professor Jamioson recorded s h e l l s of Craig Age from 
g l a c i a l gravels. Since theri'j^peciinons appear to have been l o s t and no 
f u r t h e r examples have come to l i g h t . The s h e l l s recorded include such 
d i s t i n c t i v e forms as Scaphella l a m b e r t i which could hardly have been mis-
i d e n t i f i e d and thus forms a l i n k w i t h t h e County Wicklow occurrence. 

7 (cent.) 



Corton Beds. 
m 

As already mentioned the Corton gands interbedded i n East Anglian t i l l s 
i nclude such t y p i c a l forms of Crag s h e l l s as Bo.aph£l_l.a l a m b e r t i , Ngssarius 
r e t i c o s u s and Glycymeris glycymeris, as w e l l a.s Cromerian freshwater 
species such as Valvata goldfussiana and Vivi p a r u s . The Corton sands also 
u s u a l l y contain a large amount of Chalk debris and among t h i s are many 
d e r i v a t i v e Chalk f o s s i l s , i n c l u d i n g small T e r e b r a t u l i n a , worm tubes, 
echinoid remains and polyzoa, some of which show t h a t they were derived 
from Chalk of a higher zone than t h a t at present occurring i n East Anglia. 
The inference i s t h a t the chalk from which these Cretaceous f o s s i l s were 
derived came from areas now covered by the North gea ra t h e r from the 
Chalk to the west, 
B r i d l i n g t o n Crap:^ 

Apart from the name,this 'Crag 1 bears no connection w i t h the East 
Anglian Crags« I n consists of masses of m a t e r i a l caught up i n the base 
of Sa&le or e a r l i e r T i l l , y i e l d i n g a cold fauna i n c l u d i n g Tachyrhynchus 
erosa,Astarte monta^ui, A sul c a t a , Dentalium and many other species. The 
B r i d l i n g t p n Beds include the Dimlington Clay, and the B r i d l i n g t o n Sands. 

The term Crag has also been misapplied elsewhere*, D.Wirtz r e f e r r e d to 
part of the S y l t e r Stufe as the S y l t e r Crag and presumed a Waltonian age 
f o r the • f o s s i l s o ccurring as casts i n a ferruginous sandstone 
("Limonitsandstein"). Due to m i s i d e n t i f i c a t i o n s the fauna was made to 
look more l i k e t h a t of the Red Crag, whereas the bed i s almost c e r t a i n l y 
l a t e Miocene i n age. 
The term Iceland Crag or Tjbrnes Crag was also another unfortunate use of 
t h i s term, e s p e c i a l l y as the m a t e r i a l has even less resemblance t o the 
s h e l l y sands of East Anglia. Nevertheless the study of these Icelandic 
beds w i l l e ventually lead to a wider understanding of many problems i n 
the Pleistocene. 

PALAEONTOLOGY. 
Eocene. 

Where exposed, the Lohdon Clay of East Anglia i s a l m o s t u n f o s s i l i f e r o u s * 
P y r i t i s e d wood and sharks 1 t e e t h arc the most commonly met f o s s i l s . 
Mollusca, when the occur, are generally i n pockets, sometimes i n 
association w i t h large pieces of d r i f t wood. F o s s i l t u r t l e s are reported as 
being dredged o f f Harwich when s e p t a r i a were sought f o r use i n making cement© 
The Crags. 

The Crag beds are dominated by the Mollusca, which occurs i n vast 
numbers i n many of the sections. Early c l a s s i f i c a t i o n s were almost a l l 
based on the abundance of c e r t a i n species or on associations of species 
of Mollusca. Thus Harmer r e f e r r e d t o the Waltoifc Horizon as the zone of 
Neptunea c o n t r a r i a , : an unfortunate choice as the species i s known from 
the Pliocene of Holland and Belgium; i t occurs throughout the Red Crag 
and i s found i n the Weybournian, and continues t o l i v e to the present day. 
The -'Coralline Crag. 

I n the C o r a l l i n e Crag Polyzoa equal the Mollusca i n q u a n t i t y , and i t 
was from t h e i r presence t h a t the name C o r a l l i n e was derived. Several 
pieces of s o l i t a r y corals occur, as w e l l as the unusuq.1 Cryptangia which 
occurs i n t i m a t e l y r e l a t e d w i t h a polyzoan and a barnable Pyrgcma angli c a . 
I n some p a r t s , as at Ramsholt, beds of oysters and Jsarge barnacles, show . 
f a i r l y s t a t i c c o n d i t i o n s ; elsewhere the C o r a l l i n e Crag may consist 
wholly of w e l l - s o r t e d , s t r o n g l y - d r i f t e d and current-bedded m a t e r i a l 
i n c l u d i n g d i s a r t i c u l a t e d remains of echinoids, barnacles, f i s h o t o l i t h s , 
f a r a m i n i f e r a n s , small s h e l l s and fragments of polyzoans. 
The Red Crag. 

Once again Mollusca dominate the fauna* A s o l i t a r y c o r a l , B a l a n o p h y l l i a 
i s probably the only t r u e Red Crag form, and i s commonly met w i t h . Polyzoa 
are mainly adnate mainly occurring i n s i d e the valves of bi v a l v e s , a,nd 
usuall y forming only small colonies before the host s h e l l was buri e d . 
B i l v a l v e s f r e q u e n t l y f o r the m a j o r i t y of the beds i n which they occur; 
gastropods occur less f r e q u e n t l y . 

• " G 
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Red Crag.(Cont.) 
The only common echinoid is' .the small Echinocyamus. Large gastropods 
sometimes have a covering of balanids of s e v e r a l species. Dermal tubercles 
of rays occur occasionally; other f i s h remains are mostly d e r i v a t i v e 
shark t e e t h . 

Nucella ijbapillms i s among the commoner gastropods and shows us e f u l 
e v o l u t i o n a r y tendencieso The l a r j j e , heavy N . l a p l l l u s incrassata which i s 
the form met with, i n the S c a l d i s i e n , occurs r a r e l y i n the Waltonian and 
the lower parts of the Newbournian. The c h a r a c t e r i s t i c form i n the Red 
Crag i s smaller, and while r e t a i n i n g the a n g u l a r i t y and strong shoulder 
k e e l , i s t h i n n e r and less s t r o n g l y ribbed than incra.ssata, w i t h a 
tendency f o r varices to occur. Less angular and f i n e r ribbed specimens 
occur more o f t e n i n the Upper Red Crag and the form found i n the Icenian 
approaches the modern s h e l l . Several other p e r s i s t e n t species show 
s i m i l a r evolutionary tendencies and can be used to separate the d i f f e r e n t 
Crags i n a broad way. 

The Upper Red Crag at Butley begins to show the f i r s t a r r i v a l of 
species more c h a r a c t e r i s t i c of the Icenian - rare examples of T u r r i t e l l a 
communis, Macoma calcarea, and S c r o b i c u l a r i a plana f o r instance. Certain 
d e r i v a t i v e Pliocene s h e l l s ,such as Cardita s e n i l i s and Astarte omali 
occur as Mgh as the S c r o b i c u l a r i a Crag. 
The Icenian. 

Lowex^ temperatures, and perhaps lowers^salinity r e s u l t i n fewer species. 
Many groups are unrepresented, e.g. the c o r a l s . Polyzoa are rare and few 
i n species. Apart from i s o l a t e d spines, echinoids are r e s t r i c t e d to 
Echinocyamus. Mollusca s t i l l dominate the f o s s i l i f . e r o u s beds but the s h e l l s 
are mostly smaller, t h i n n e r and more eroded. I n t y p i c a l Norwich Crag,bones 
of a remarkable f i s h , described by Agassiz as Platax woodwardi are not 
uncommon. These bones are remarkably thickened, a c o n d i t i o n known i n 
modern examples of Platax. However, i t i s possible t h a t the bones do not 
a l l belong to the same genus. Dermal defences of Raia are common and the 
t e e t h of Mimomys and other small mammals are common i n parts of the 
Norwich and Weybourne Crags. Non-marine s h e l l s , both land and freshwater, 
occur and Corbicula f l u m i n a l i s makes i t s appearance i n the Norwich Crag 
of Wangford and Yarn H i l l . 

Some remarkably d i s t o r t e d f o s s i l s occur i n a l i m i t e d area around 
Bramerton and Postwick i n the Norwich Crag. This has been suggested as 
due to decreased s a l i n i t y or stagnation but no theory seems to s a t i s f y 
a l l the f a c t s . While Nucella a,nd L i t t o r i n a are a f f e c t e d no other species 
of mollusc i s a f f e c t e d . The d i s t o r t i o n consists of a remarkable series of 
m o n s t r o s i t i e s , i n c l u d i n g h e a v i l y ribbed forms, keeled examples, depressed 
or elongate forms or any combination of these. This i s a l l the more 
remarkable i n a genus l i k e L i t t o r i n a , where any v a r i a t i o n i s extremely 
unusual and whose members are f r e q u e n t l y found i n contact w i t h brackish 
or stagnant waters. No common food f a c t o r i s apparent and a l l the other 
s h e l l s are normal and abundant. Certain f o r a m i n i f e r a are also a f f e c t e d . 
A series of these m o n s t r o s i t i e s were f i g u r e d by Woodward, Wood and Harmer. 
Elsewhere i n the Norwich Crag s i m i l a r communities of Nucella. and 
L i t t o r i n a are unaffected. 

P.G. CAMBRIDGE. 

( The above a r t i c l e i s a r e p r i n t ( w i t h permission) and w i t h §ome 
additions, from !A Review and Guide to the Neogene and Lower Pleistocene 
deposits of East A n g l i a 1 , f o r the Norwich meeting (1970) of the fColloque 
pour I 1etude du Neogene Nordique !.)• 



10 
INCLUSIONS IN AMBER. 

I r e c e n t l y took the opp o r t u n i t y to examine the North Sea amber i n 
the c o l l e c t i o n of the Ipswich Museum. Of 57 pieces,,22 contained r e a l 
inclusions.(Other pieces had f r a c t u r e d i n t e r n a l l y , f o r m i n g c i r c u l a r patches 
of d i s c o n t i n u i t y which resembled seeds when viewed i n c e r t a i n l i g h t s . ) 

Two pieces contained wood and wood f i b r e s and three more contained small 
dicotyledonous leaves.One of these l a t t e r also contained a t w i g . Other plant 
m a t e r i a l comprised a p o r t i o n of t h i c k l e a f and a small spray of cypress 
leaves.One piece of smooth bark was found. This was p a r t i c u l a r l y i n t e r e s t i n g 
f o r on i t were attached spangle g a l l s , s i m i l a r to those seen on the under­
side of oak leaves. 

The insects and spiders were d i s t r i b u t e d as f o l l o w s : 
FLIES - (Dipter&) 

Ghironomidae -one piece contained a v e r i t a b l e swarm of small midges. 
Dolichopodidae - Five i n d i v i d u a l s i n three pieces of amber. These f l i e s 
resembled those of a common bark-frequenting genus,, Medeterus, but are 
much l a r g e r than the present B r i t i s h Species. 
Empididae - A p a i r of Rhamphomyia species i n one piece. 
Coratopogonida.e - Three specimens i n two pieces, of these small b i t i n g 
midges. (T wonder what they were annoying then ?) 
Sciaridae- Two. specimens, i n separate- pieces of amber. 
Gecidomyidae - One specimen of a g a l l midge. 
Phoridae - One specimen i n poor c o n d i t i o n , 

and one i n t r i g u i n g l y l a r g e , but u n i d e n t i f i a b l e f l y . 
BEETLES - (Coleoptera. ) 

Altogether there were one weevil(Curculionidae),one small rove beetle 
(Staphylinidae) and two beetles which I could not place i n a f a m i l y . 

BUGS - (Hemiptera) 
Two bugs were found. These were a l a s t - i n s t a r ( p r e - a d u l t ) l e a f hopper 
(C i c a d e l l i d a e ) and a very immature u n i d e n t i f i e d bug. 

r\ m T T -i—\-r-\ T ^ T H , - i n m r t 



OTHER INSECTS. 
Hymenoptera - one minute gall-wasp (Cynipidae) . I t i s conceivable t h a t 
the species was t h a t which caused the spangle g a l l s mentioned above. 
Trichoptera - one a d u l t c a d d i s f l y . An i n d i c a t i o n of the pro x i m i t y of 
fres h water. 
? Xsoptera - one badly -preserved winged neuropteran,which resembled 
a t e r m i t e . 
Dictyoptera - one cockroach ( B l a t t i d a e . ) 
Collembola -two s p r i n g t a i l s , i n one piece d>f amber which also contained 
the rove beetle and the we e v i l . The amount of p a r t i c u l a t e d i r t i n t h i s 
piece suggested t h a t i t was very close t o , o r i n contact w i t h the ground* 
This would also explain the presence of s p r i n g t a i l s which are not n o r m a l l y bark - f r e q u e n t i n g i n s e c t s . 
This piece of amber also contained two d i f f e r e n t s piders. 
Two other spiders were present i n separate pieces of amber.All the spiders 
were of the orb-web type ( l i k e our common garden spider.) 
One mite (Prostigmata) was found. 

There remains but one i n c l u s i o n I have not mentioned. This s t i l l evades 
a s a t i s f a c t o r y explanation. The piece of amber was a cut s l i c e and well-
polished.The i n c l u s i o n s resembled nothing more c l o s e l y than breadcrumbs.? 
Any suggestions ? 

Many of the pieces described above can be viewed i n a new display of 
amber at Ipswich Museum. , 

±i.G. I R W I N . 



LITTLE OAKLEY EXCAVATION 1973 - 1975* 

Location : TM224292. Upper surface of Red Crag 21 G 3 9 metres. ( 7 0 f t . ) 0.D. 
Extent and O r i e n t a t i o n : The excavation i s about 8 f t . i n l e n g t h , i n a N.E. 
to S.W.direction. The width (N.S.end) i s 3 f t . 2ins, and the depth at the 
NeE. end i s 7 f t . 6 i n s . to the Water Table, and 11 i n s below W.T. g i v i n g a 
t o t a l depth of 8 f t . 5 i n s . The p i t i s stepped downwards from the S.W. end. 

Section d e s c r i p t i o n :-
The surface slopes gently downward i n a southerly d i r e c t i o n : 

9 n s o i l . There i s a f a i r l y constant cover of at l e a s t 9 n of s o i l . I n a few 
placed the Crag occurs above t h i s , but i s has probably been 
brought up by a g r i c u l t u r a l a c t i v i t y . 

15" s o i l or cra.g or mixed s o i l and crag. Sharp drops occur i n the l i n e of 
j u n c t i o n between s o i l and crag. I n plaices s o i l can be found, 
without a tra.ce of crag, down to a depth of about 2 f t . 

21 1 1 mostly crag, some mixed crag and s o i l . S o i l tends to be encountered at 
a greater depth at the N.E. end of the p i t . 

^+5n Crag ( t o Water Table ) 3 S h e l l s , which are abundant towards the 
1111 Crag (below Water Table) ) surface, tend to become scarcer w i t h 

i n c r e a s i n g depth, also s h e l l p a r t i c l e s become f i n e r . However, 
whole and reasonable well•preserved specimens, c h i e f l y of 
N.contraria, S*arcuQ.ta and G.glycymeri& occur throughout. I have 

also found C... s c a l a r ! s, C.opercularis, T.incrassgta, H.reticosa ' 
•costata, Gibbula ? cineroides and Natica Sp. down to the base of 
the crag. These seem to occur i n t h i n bands, separated by more or 
less u n f o s s i l i f e r o u s sand. The colour of the deposit ranges from 
a d i s t i n c t orange at the top to almost grey towards the base. 

The London Clay : 
The base of the Crag r e s t s on London Clay, the j u n c t i o n , being below 

waiter, i s obscured, but samples brought up from the surface of the clay show 
i t t o be l i g h t greyish-brown i n colour, such as one would expect had the 
clay been subjected to weathering p r i o r to the deposition of the Crag. 
Pebbles of clay of a s i m i l a r colour and t e x t u r e occur throughout the Crag, 
suggesting an exposed clay surface, probably at no great distance, at the 
time of crag d e p o s i t i o n . 
S t r a t i g r a p h y of the Crag : 

The bedding of the Crag appea,rs to be almost h o r i z o n t a l ; however, there 
i s a s l i g h t dip detectable - about 8 G - i n a. southerly d i r e c t i o n . The fewer, 
and b e t t e r preserved s h e l l s at the lower l e v e l s have probably not been 
c a r r i e d f a r from the place i n which they l i v e d ; the occurrence of a 
S.arcuata w i t h both valves u n i t e d seems to support t h i s view. On the other 
hand, the s h e l l s of the upper l e v e l s show signs ( i n most cases) of 
considerable wear, and have probably been transported from a greater 
distance or subjected to more disturbed c o n d i t i o n s . T h e more frequent 
occurrence, and l a r g e r size of clay pebbles towards the top would also 
i n d i c a t e a stronger c u r r e n t . The presence of these pebbles might also be 
taken to i n d i c a t e a decrease i n the depth of water. 



L i t t l e Oakley Excavatti on. (dont.) 

... thus the s h e l l s i n the upper p a r t o? the deposit may have/some time come 
under the i n f l u e n c e of wave a c t i o n . Throughout, the Lamellibranch valves 
l i e i n the p o s i t i o n of greatest s t a b i l i t y 0 

F o s s i l s of the Cra.g : 
I n general, the assemblage of f o s s i l s I have found so f a r i s s i m i l a r to 

t h a t of Walton-on-the«Naze. However, a few d i f f e r e n c e s do emerge. (At t h i s 
p o i n t I must stress t h a t the f o l l o w i n g i s based e n t i r e l y on my own somewhat 
l i m i t e d observations to date, and do not take/ account faunal l i s t s produced 
by workers i n the past.) Some species, r a r e , or possibly absent at Walton, 
occur f a i r l y commonly at L i t t l e Oakley. Most notable among these are 
M.praeteniiis and ( t o a somewhat lesser extent) M.obliqua. N.Tetragona 
(both t y p i c a and var. a l v e o l a t a ) may be found at L i t t l e Oakley but not as 
f r e q u e n t l y as at Walton. N . l a p i l l u s , on the other hand seems s l i g h t l y more 
common. I have found a few specimens of H.reticosa at L i t t l e O a c k l e y , w&ich 
look f a i r l y t y p i c a l , but by no means as many as at Walton. However, the 
v a r i e t y costata seems to be abundant at L i t t l e Oakley. So f a t , I have the 
impression t h a t II.granula.ta ( t y p i c a and v a r . g r a c i l i s ) and T.muricatus are 
less common at L i t t l e Oakley than at Walton. Also, Ii.eatenoides may come 
i n t o t h i s category as w e l l . Obviously these are e a r l y impressions, but I 
t h i n k I have progressed s u f f i c i e n t l y to make them of some value. The 
f o l l o w i n g faunal l i s t contains only those species and v a r i e t i e s of which 
I am reasonably c e r t a i n of the i d e n t i t y . The comments accompanying the l i s t 
are also r e s t r i c t e d e n t i r e l y to my own observations to date, and are 
intended p r i m a r i l y f o r comparison w i t h p r e v i o u s l y published l i t e r a t u r e , not 
as an attempt to supersede t h i s . 

FAUNAL LIST, 
Abra (Sydesmya) alba 
Aporrhais pes-pelecani 
Asta.rte b u r t i n i 

11 g r a c i l i s 
n obliquata 
u o m a l i i 

Balanophyllia c a l i c u l u s 
Balanus ? porcatus 
Calliostoma subexcavatum 
Calyptraea chinensis muricata 
Cgtpulus ungaricus 
Cardita s e n i l i s 
Cardium edule 

n n clodiense 
ft ? interruptum 
u parkinsoni 

Oassidaria bicatenata 

W.Wood 
Linne 
Be l a Jonkaire 
Munster 
J.Sowerby 
Be l a Jdnkeir£ 
S.V.Wood 
Da Costa One whole sj-)ecimen 
SoV.Wood Not as common as at Walton 
Linne(Brocchi) Not common 
Linne Not common 
Lamarck 
Linne Common 

11 (.S.V.W86d) One specimen found 
SoV.Wood 
J.Soworby 
J.Sowerby 

No whole specimen found 

Fragment 



L i t t l e Oakley Excavatioh 

FAUNAL LIST (CONT.) 
CHlamys harmeri 

" o p e r c u l a r i s 
!? t i g r i n a Var. <Jf 

Garbula ?gibba. 
Corbulomyac complanata 

i f u 

Cryptangia woodi 
Cyclocardia chamaeformis 

M sca.la.ris 
D i g i t aria, d i g i t a r i a 
Dosinia. e x o l i t a 
D r i l l a icenorum 
Ech.inocya.mus p u s i l l i s 
F i s s u r e l l a grae.ca 
Gastrochaenia, dubia 
Gibbula ?cineroicles 
Glycymeris glycymeris 
H i a t e l l a arctica. 
H i n i a granulata 

11 n elongata 
n M g r a c i l i s 

Hinia. propinquS-
r e t i c o s a 

H costata 
,! ? cu r t a 
n pulchra 
H t i a r a 

Leiomesus dg^lei 
Lunatia catena 

n Catenoides 
n (Natica)proxima 
M M " woodii 

Macoma obliqua 
n praotenuis 

Murex tortuosa 

M 

u 

I ! 

Pennanjg 
Linne 
Muller (SoV.Wood) 
O l i v i 
J.Sowerby 

Edwards & Haime 
Loathes 
J.Sowerby 
Linne 
Linne 
S.V.Wood 
Muller 
Linne 
Pennant 
SoVoWood 
Linne 
Linne 
J.Sowerby 

(Harmer) 

One specimen found 

Typical form 
Shorter rounded form more common 
I n bryozoan : Poss.derived from 
Less common than C o r a l l i n e Crag, 

o. s c a l a r i s . 
F a i r l y common 
Some q u i t e large specimens 
Remarkably c ommon 
One specimen found 

Not common 

Very common 
Not common 
Not as common as at Walto# 

n 
H 

(J.Sowerby) Poss.more common t h a t "Type11 

? 
J.Sowerby (Harmer) 

t f ?! 

J.Sowerby 
Da Costa 
S.V.Wood 
S.V.Wood 

?l (Harmer) 
J.Sowerby 
Woodward 
J.Sowerby 

Not common 

Not common 
Not common 

Poss.= P o l i n i c e s hemiclausus 
o a k l e y e n s i S c 

More common t h a n M.obliqua.. 

One specimen found 
N assa.?dautzenbergi crassisculpjja Harmer(Harmer) 
Nassa labiosa 
Natica a f f i n i s 

c l r r i f o r m i s 
m u l tipunctata 

,f ?consors 
p u s i l l a 
stercus-muscarum 
t i g r i n a 

t t 

f t 

i f 

I t 

J.Sowerby 
Gmelin 
J.Sowerby 
S.VoWood 

" (SoVoW.) 
Say 
Gmelin 
Defranco 

S h e l l t h i c k e r than N . a f f i n i s * 
from exposures f a r t h e r n o r t h c 

Immature specimens. 
Common 
Poss.=N0 stercus-muscarum 

Pos£ f.multipunctata consors. 



FAUNAL LIST ( C o n t J 

Neptunia c o n t r a r i a 
H angulata 
11 

I I 

t? 

M 

f t 

f t 

Linne Good specimens very common 
?f Not common 

ri 

despecta 
i t 

s i n i s t r o r s a M (Deshays) 
i n f o r m i s " (Harmer) 

Linne 
decemcostata Linne 

Nucella l a p i l l u s ?imbricata Linne(Lamarck) 
oakleyensis 
( v a r i e t i e s ) 

11 tetragona 
" u a l v e o l a t a 

Nucula laevigata 

?t 

t t 

Not common 
f t t t 

n (Harmer) 
n Not common 

J.Sowerby Not as common as at Walton 
M (JoSowerby) Not as common as at Walton 

n ?nucleus 
Pecten maximus 
Phacoides b o r e a l i s 
Pholas c r i s p a t a 

11 c y l i n d r i c a 
P o l i n i c e s hemiclausus 

11 ft oakleyensis 
Pteromeris corbis 
Pycnodonte cochlear 
Scaphella l a m b e r t i 

Not c&mmon 
More common than N.laevigata. 
Fragments 

JoSowerby 
Linne 
Linne 
Linne 
Linne 
J.Siwerby 
J.Sowerby 

11 (Harmer) Poss.=L.proxima woodii 

No whole specimens found 
No whole specimens found 

P h i l i p p i 
P o l i 
J.Sowerby 

Not common 

Seatlesia costifera(v§.rietes) s.V.Wood 
Sipho Curtus 

11 ?gracil£s 
Sphenotrochus boytonensis 

M intermedius 
Spisula arcuata 

? s o l i d a 
Tectura V i r g i n i a , 

11 M conica 
Teyebratula Sp. 
T r i v i a avelana 
T r i v i a c o c c i n e l l o i d e s 
Trophon muricatus 

11 c l a t h r a t u s attenuata 
T u r r i t e l l a incrassata 

J e f f r e y s 
Da Costa 
Tomes 
Munster 
J .Sov/erby 
Linne 
Muller 

11 (S.V.Wood) 

Not common 

Common.One specimen w i t h united 
valves. 

J.Sowerby. 
J.Spwerby 
Montagu 

One specimen found,broken and 
^ . - , rather v/orn. One specimen found. 

Noi common 

t r i c a r i n a t a 
? t r i p l i c a t a 

Linne(Earmer) Not common ( d o u b t f u l v a r i e t y . ) 
J.Sowerby 
Brocchi 
Brocchi Poss.= T.incrassata 

The exposure has also y i e l d e d : 
Barnacle valves, w i t h occassional whole specimens* 
Belemnites, very worn and o b v i o u s l y derived. 
Bryozoa 
Scaphopods (fragmmnts) 
Sharks t e e t h . (Cont.) 



IS 

Section o o j j y j , aloe o f p i t a t Lt .Oakley, JSgaex. 

Key; 1« S o i l s i t h sosae eras a t lorrer l e v e l a . 

1a. t i ixed a rag and s o i l . 

2. Orange ooloursd orag w i t h some mixed s o i l i n plaoes. 

3* L i g h t e r coloured erog. 

k» Shelly bands (apparent d i p about 9°),3"^) 

The l i n e MA t t "Ji" " 0 " represents a step out i n t o the «../. faoe. 

Scafe 

N.B. 1 ( t o tfie r i g h t o f the broken l i n e ) 

and 1a represent an i n f i l l e d i r o n age d i t c h . 

London Clay 



L i t t l e Oakley Kxcavatioh (Conjt.) 

Since w r i t i n g t h i s account i t has been demonstrated to me by Capt.R. 
Farrands t h a t the north-west face of the excavation cuts across an I r o n 
Age d i t c h , which i s a c o n t i n u a t i o n of one of the tw i n ditches v i s i b l e i n 
hi s archaeological excavation some 200 yards W.N.W. This d i t c h i s shown 
i n F i g o l by the broken l i n e which encloses section 1a and the greater 
p a r t of s e c t i o n 2 . I t w i l l be seen t h a t the lower p a r t of the d i t c h i s 
i n f i l l e d w i t h mixed crag and s o i l , while the upper p a r t i s i n f i l l e d almost 
e n t i r e l y w i t h s o i l ; thus the*" sudden drop i n the upper crag surface at the 
eastern end of the p i t i s explained. Possibly the "pipes" of s o i l i n the 
crag to the west of the d i t c h section may have r e s u l t e d from cracks which 
developed i n as s o c i a t i o n w i t h the d i t c h . 

A f u r t h e r p o i n t of i n t e r e s t i s the apparent absence i n the Red Crag 
i n t h i s exposure of a marked upper zone of d e c a l c i f i c a t i o n . I n f a c t , s h e l l 
fragments tend to be l a r g e r and more numerous i n the upper l a y e r s . That 
these upper layers have been subjected to surface o x i d a t i o n i s apparent 
from the r i c h orange colour, but I could f i n d no evidence of more 
d e c a l c i f i c a t i o n at t h i s l e v e l than deeper; nor does the crag at greater 
depth show any i n d i c a t i o n of cementation by r e - p r e c i p i t a t e d calcium 
carbonate. 

The f o l l o w i n g i n f o r m a t i o n , k i n d l y made a v a i l a b l e to me by Mr. A. 
Boatman, r e f e r s to a sample taken from the lower p a r t of the excavation 
at L i t t l e Oakley. 

Des c r i p t i o n of sample: sand,fine-medium grained, yellow. Thw whole 
sample contained 68% f i n e l y comminuted s h e l l d e b i i s , but t h i s was not 
included i n the pa.rticle size a n a l y s i s . 

P a r t i c l e sizeSrange from 0.055mm to 1.0mm; the median diameter being 
0.29mm. 

I t appears t h a t the sand grains are white, or almost so, and t h a t the 
co l o u r a t i o n of the deposit i s due t o the abundance of i r o n oxide 
present i n the s i l t f r a c t i o n . 

W.I* SflDWlLl 


