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BATTISFORD RED CRAG 'DIG* 
The p r i m a r y purpose o f the G e o l o g i c a l Group e x c a v a t i o n o f 8 January 

I967 was t o expose and c o l l e c t from the s h e l l y Red Crag g r a v e l recorded- a>t 
B a t t i s f o r d (GR/TM 061538)J p r e v i o u s l i t e r a t u r e on the s i t e i s g i v e n a t the 
end of t h i s a r t i c l e . 

The e x c a v a t i o n ( T F ? i n f i g . 2) wa3 i n the "base of the p i t . Water 
was s t r u c k a t a de p t h o f o n l y one f o o t , h u t f o r t u n a t e l y the f i r s t s h e l l 
fragments were found a t about the same l e v e l j e x c a v a t i o n i n t o the s h e l l y 
g r a v e l continued f o r 3fta 4 i n * below water l e v e l ( f i g . l ) , a t which p o i n t 
b a l i n g and d i g g i n g were r e a c h i n g a s t a t e o f e q u i l i b r i u m . A pickaxe was 
u s e f u l l y employed on a- t h i n b u t tough ' i r o n s t o n e 1 l a y e r near the base of 
the h o l e . 

F i g . 1 ( e x c a v a t i o n o f 
8.1.167) shows t h a t 
( a l l o w i n g f o r t a l u s ) c« 7ft« 
pebbly g r a v e l i s exposed 
above the base o f the p i t , 
g i v i n g a t o t a l o f c. l i f t . 
4in:» proved ( t h e base n o t 
bein g reached). 
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A p r o v i s i o n a l l i s t o f f o s s i l s f o u n d i s g i v e n below-
Anomia sp.? ( l ) ( B i v a l v e s ) 
Ostrea e d u l i s 
Pecten maximus ( l ) 
Chlamys o p e r c u l a r i s 
C. harmeri 
G. dubius? (1) 
G l y c i m e r i s g l y c i m e r i s 
Venus casina? 
V. sp? 
A u t a r t e o b l i q u a t a 
A. o m a l i i 
Woodia d i g i t a r i a ; 
"Tapes" sp. 
Cyprina sp. 
C a r d i t a s e n i l i s ? 
C y c l o c a r d i a sp. 
Dos i n i a e x o l e t a 
Spisula* sp. 
Mactra> glauoa? 
Mya a r e n a r i a 
Gorbula sp. 
Panopaea\ f a u j a s i i 
Pholad 
M y t i l u s e d u l i s 
Ensis sp. 
JIacoma o b l i q u a ( i n c l u d i n g 

double v a l v e s ) 
T e l l i n a benedeni? ( l ) 
Gastrana laminosa 
Cardium edule 
C. p a r k i n s o n i 
C* i n t e r r u p t u m ? 

Neptunia c o n t r a r i a (Gastropods) 
N. sp. ( d e x t r a l ) 
M u c e l l a l a p i l l u s ? 
N a t i c a sp? 
Columbella sp? ( l ) 
T u r r i t e l l a i n c r a s s a t a 
T r i v i a sp. 
Kmarginula r e t i c u l a t a ? 
Diodora a p e r t a 
Calyptraea- c h i n e n s i s ( l ) 

C l i o n a ( b o r i n g s ) (Sponge) 

B a l a n o p h y l l i a . aaliculae ( C o r a l s ) 
Sphenotrochus i n t e r m e d i u s ( l ) 

Bryozoan 

Barnacle valv e s 

T e r e b r a t u l a sp. 

Echinoid spine 



R ay t e e t h ( V e r t e b r a t e s ) Sponge? i n f l i n t ( l ) ( D e r i v e d 
W o l f - f i s h t e e t h C i d a r i d s p i n e s . m a t e r i a l ) . 
Shark t e e t h , m a i n l y o d o n t a s p i d , "but Echinocorys fragments 

i n c l u d i n g Coraz sp? ( l ) . Inoceramus fragments ( m a i n l y as 
P i s h scale? "beekite). 
Bone fragments Belemnites ( G o n i o t e u t h i s ) 

Ammonite chamber (phosphatised) 
B o r i n g (mollusc?) i n phosphatic nodule. 

Most of the s h e l l s are broken. Heptunia c o n t r a r i a , T u r r i t e l l a , 
G l y c i m e r i s , Oardium spp., A s t a r t e obliquata., and B a l a n o p h y l l i a ' are common 
and c h a r a c t e r i s t i c . Several double v a l v e s o f Macoma obli.—K \ v t & were found. 
"Tapes" fragments were u n u s u a l l y common, and the apparent absence of ITassa 
was n o t i c e a b l e . Of p a r t i c u l a r i n t e r e s t are the of© Corax t o o t h and the 
ammonite chamber ( b o t h r a r i t i e s i n the c r a g ) . 

Most of the pebbles are f l i n t , and phosphatic nodules are common. 
One l a r g e boxstone was f o u n d , but u n f o r t u n a t e l y broken a t b o t h ends by 
misplaced enthusiasm, and n e i t h e r end c o l l e c t e d ; the c e n t r e p o r t i o n measures 
c. 6" i n lengMD. 

An i n v e s t i g a t i o n i n t o the n a t u r e o f the sand above the pebble bed 
was begun a t E ( f i g . 2 ) but was abandoned due t o l a c k o f time. 
PIG. 2. 
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s m a l l ponds. 

The c o l d weather d u r i n g the d i g d i d n o t d e t e r a hardy band of 
d i g g e r s (Messrs. C. &Do Butcher, C.Garrod, P.Grainger, M.Dix, S.MacFarlane, 
R. Markham, J.Norman & J.Walker, Mrs. Walker (and d o g l ) and the Misses S. 
O l l e y and K. Wagner. P.Madgett and two g e o l o g i c a l f r i e n d s p a i d us a v i s i t , 
as d i d the l o c a l Constabulary (what t h a t gentleman thou g h t of a dozen people 
d i g g i n g i n a d i s u s e d , s n o w - f i l l e d p i t I do n o t know? however, he seemed 
s a t i s f i e d w i t h our i n t e n t ) . Hot soup ( c h i c k e n , and o x t a i l ) , cooked on the 
s i t e , warmed us a t l u n c h and t e a , and t o g e t h e r w i t h an i n g e n i o u s l y devised 
p l a s t i c r t e n t f and success w i t h the e x c a v a t i o n , d i d much t o make c o l d f e e t , 
d i g g i n g under w a t e r , and the snow storm so bearable. 

I wish t o thank Mr*. T.P.Harwood f o r p e r m i t t i n g us t o d i g on h i s 
p r o p e r t y ? a l s o Mr.P.Laughlin f o r the door-to-door t r a n s p o r t f o r many of us, 
I p s w i c h Museum f o r the use o f equipment, the w r i t e r f s f a t h e r f o r s u p p l y i n g 
the soup and cooking u t e n s i l s , and S. MacParlane f o r h e a t i n g arrangements. 

Notes on p i t faces ( f r o m p r e v i o u s v i s i t s ) , see f i g . l . 
A — c o a r s e pebbles and sand5 sharks and r a y t e e t h , bone fragments, 

cheilostome bryozoans i n hollows o f f l i n t s , gastropod c a s t (?Neptunea/ 
/ N u c e l l a ) . 

C: — C h a l k y t i l l on pebbles ( w i t h shark and r a y t e e t h , bone fragments, 
oasts o f s h e l l s -Ca,rdium, ? S p i s u l a ) . 

B. — - T i l l on p a l e y e l l o w sand (a few inches o n l y here) on pebble bed 
(see f i g . l . ) . 

D Pebbles; sharks ( i n c l u d i n g Lasana o b i i q u a ) and r a y t e e t h , bone fragments, 
cheilostomes. 

Other f o s s i l s seen by the a u t h o r are a r h y n c h o n e l l i d ( d e r i v e d ) and two 
broken t e e t h which seem r e f e r a b l e t o Caroharodon; a d d i t i o n a l specimens 
a l r e a d y i n I p s w i c h Museum are Chlamys ? t i g e r i n a , ? I s u r u s h a s t a l i s , a l s o a. 
m y t i l i d ( c a s t o f double v a l v e ) . 

R. Markham. 



Previous l i t e r a t u r e s-
Cambridge,P. , 1950. Trans. S u f f . Nat. Soc., V o l . V I I , P a r t I I , p.66* 

Hascot, A Hew C r a g - P i t . F o s s i l s a t B a t t i s f o r d . 
A t the f o o t o f Hascot H i l l , on the r i g h t of the r o a d from B a r k i n g t o 

B a t t i s f o r d , i s a l a r g e e x c a v a t i o n l o c a l l y known as t h e f l i n t P i t and much 
overgrown "by herbage. The b a s a l s i x or seven f e e t o f i t s face c o n s i s t c f 
f a i r l y l a r g e w a t e r - r o l l e d f l i n t s i n a m a t r i x of q u i t e coarse r e d sand, 
w i t h numerous s m a l l phosphatie nodules s i m i l a r t o those found i n the 
basement bed of the Red Crag, having a s s o c i a t e d t e e t h o f Sharks and 
fragments of v e r t e b r a t e bones. When d i g g i n g i n the l o w e s t p a r t o f the p i t 
l a s t s p r i n g , I came across s h e l l y sand, c o n t a i n i n g many complete mollusoa 
and numerous d e b r i s of a t y p i c a l Crag f a u n a ; these resemble those o f the 
Red Crag basement bed, e x c e p t i n g the much g r e a t e r abundance of Cretaceous 
forms, the more worn c o n d i t i o n o f the d e r i v e d Eocene f o s s i l s , and the t o t a l 
absence of Box-stones. They ares Neptunea c o n t r a r i a 9 T u r r i t e l l a spp., 
A r c t i c a ( C y p r i n a ) s p . , A s t a r t e o m a l i , LaJ. and A. ? b u r t i n i , Cardiup 
an/gust a turn, C. ? p a r k i n s o n i and Co ("Cerastoderma) e d u l e , Chlamys opercularis» 
Thais ( N u c e l l a ) l a p i l l u s , and Pectunculus g l y c i m e r i s . 

Spencer, H.E.P.,1951« The South-Eastern N a t u r a l i s t and A n t i q u a r y , 
V o l . LV, p. x x v i . 

G e o l o g i c a l Records. S u f f o l k -1 i n c h N.S.2075 6 i n c h 65 N.3.. 
Of the p i t a t Hascott H i l l , m i l e S.E. o f the Ciiurch a t B a t t i s f o r d , 

P.G.H.Boswell remarks (Mem.Geol•Surv.,Sheet 2 0 7 ) 1 1 t h e r e i s much Crag 
l e ^ r i ^ u s i n the g r a v e l " . F u r t h e r e x c a v a t i o n s made by P.Cambridge and "she 
author showed the lower p a r t o f t h i s d e p o s i t t o be t y p i c a l s h e l l y Crag but 
abnormally stoney. The upper p a r t of the p i t c o n s i s t s o f Chalky Boulder 
Clay w i t h g l a c i a l Sands and Gravel below, these r e s t i n g 0$ 11 f t . o f pebbles 
w i t h some harder Red Crag d e t r i t u s ( 1 c o p r o l i t e s 1 , sharks and r a y - f i s h t e e t h ) . 
The lower 2ft. i s s h e l l y becoming i n c r e a s i n g l y so towards the bottom which 
was n o t reached. The stoney n a t u r e of the Crag suggests the c l o s e p r o x i m i t y 
of the shore of the " " Crag Sea* The stoney Crag c o n t a i n s a few s l i g h t l y 
r o l l e d f l a k e d f l i n t s which appear t o be human a r t i f a c t s . 

Baden-Powell, D.F.W., and R.G.West, 1 9 & 0 . Proc. Geol. Assoc., 7 1 , 
pp. 6 1 - 8 0 . 

Summer F i e l d Meeting i n East A n g l i a . Report by the D i r e c t o r s . 
...a v i s i t t o the r e c e n t l y d i s c o v e r e d beach d e p o s i t s of the Crag sea... 
The s e c t i o n south-east o f B a t t i s f o r d ( 6 2 / 0 6 3 5 4 0 ) showed wel l - r o u n d e d 

f l i n t s h i n g l e w i t h v e r y few o t h e r r o c k fragments o f any k i n d , except f o r 
s m a l l phosphatic pebbles. As f a r as i s known, t h i s i s the f i r s t t i m e a 
shore d e p o s i t o f the Crag sea has been seen i n t h i s a r e a , and i t s h e i g h t 
has been determined as about 1 5 0 f e e t O.D. Mr. Cambridge s a i d t h a t as the 
l a m e l l i b r a n c h Cardium angustatum has been found among o t h e r s h e l l s i n the 
lower p a r t of t h e d e p o s i t , i t i s u n l i k e l y t o belong t o an e a r l i e r stage o f 
the Red Crag than the Newbournian. No mollusca were seen d u r i n g t h i s 
p a r t i c u l a r v i s i t except one c a s t of Mactra sp., but d e r i v e d t e e t h found by 
Mrs.E.M.Evans have been i d e n t i f i e d by Mr. Cambridge as b e l o n g i n g t o the 
genera M y l i o b a t i s , A e t o b a t i s and Lamna. Mr. Larwood has r e p o r t e d t h a t 
members of the p a r t y a l s o c o l l e c t e d s e v e r a l specimens o f Cheilostome 
Polyzoa' preserved i n hollows i n b a t t e r e d f l i n t pebbles. These i n c l u d e d 
E s c h a r e l l a immersa, t h r e e specimens; Amphiblestrum t r i f o l i u m , e i g & t 
specimens; and E l e c t r a sp., two specimens. " One worn z o a r i a l fragment 
may be assigned t o M i c r o p o r e l l a sp.. Mr. Spencer s a i d t h a t pebble t o o l s 
had been found here s i m i l a r t o those a t Darmsden. 

Spencer, HoE.Po I t i n e r a r y f o r G e o l o g i s t s 1 A s s o c i a t i o n Weekend 
Meeting a t I p s w i c h , Whitsun 1965c 

B a t t i s f o r d —.......The presence of polyzoan c o l o n i e s e n c r u s t i n g pebbles 
proves the d e p o s i t u n d i s t u r b e d by i c e . The beach f o r m a t i o n r e s t s on c h a l k 
and i * * "buried under g l a c i a l sand and T i l l . S h e l l s occur i n the lower p a r t 
o£ the bed and impressions o f s h e l l s i n the upper p a r t proves i t s former 



f o s s i l i f e r o u s c h a r a c t e r * A c o n s i d e r a b l e area of Crag sands are recorded 
from w e l l bores west o f B a t t i s f o r d which may have been an i s l a n d i n the 
Crag sea. 

Spencer, H.EoP*, 1 9 6 6 . Proo•> Geol. Assoc., v o l . 77? P"fc« 3> P » 3 7 l — — 
* F i e l d Meeting i n the Quaternary o f East S u f f o l k 1 

'...The Beach i s b u r i e d below g l a c i a l d e p o s i t s and c o n s i s t s o f l a r g e 
well-rounded f l i n t pebbles, some of which have e n c r u s t i n g c o l o n i e s o f 
Polyzoa s t i l l p r eserved. Hollows r e p r e s e n t i n g vanished mollusca were seen 
i n c o n s o l i d a t e d f e r r u g i n o u s sand. Fragments of cetacean bones i n a s i m i l a r 
s t a t e of : ' z ~ * m i n e r a l i s a t i o n t o those from the Red Crag Basement 
Bed were found t o g e t h e r w i t h s h a r k s 1 t e e t h , i n c l u d i n g one of Carcharodon 
megalodoii, which was d e r i v e d f r o m the Miocene; a l s o phosphatic nodules. 

Spencer, H.E.P., 1 9 6 7 . Trans. S u f f o l k Nat. Soc., v o l . 1 3 , p t . 5 , 
p. 29O—^ 

lThe G e o l o g i c a l H i s t o r y o f the O r w e l l - G i p p i n g System 1 

f...Red Crag Sea, of which a remnant o f the pebbly-beach d e p o s i t , about 
eleven f e e t t h i c k and s i t u a t e d 150 f e e t above the p r e s e n t sea l e v e l , i s 
preserved a t B a - t t i s f o r d (CR 0 6 1 5 3 8 ) . From w e l l b o r i n g s west of t h a t p a r i s h , 
some o f which appear t o have over one hundred f e e t o f Crag Sands, t h e r e seems 
to have been an i s l a n d here i n the Crag Sea. 

...on the west s i d e o f the H a s c o t t H i l l v a l l e y . . . . . w h e r e the pebble 
bed has been exposed t o eleven f e e t . At th e t o p o f the bed impressions and 
casts of mollusca aro p o o r l y preserved b u t lowers down near the water t e b l e 
s h e l l s occur between the stones some of which r e t a i n e n c r u s t i n g species of 
polyzoa. Shark 1s t e e t h and fragments o f aetacean bone such as are found 1 

i n the Crag Basement Bed s p a r s e l y occur. 
The d e p o s i t i s b u r i e d below g l a c i a l sand and Lowestoft T i l l . A w&xl 

i n the v i l l a g e p e n e t r a t e d n i n e t y - f i v e f e e t o f g l a c i a l d r i f t and about .00 
f e e t o f gre y and green Crag Sands.* 

INTERGLACIAL BEDS AT BEETLEY, NORFOLK. 
The 1 9 6 4 d i s c o v e r y o f r i c h l y f o s s i l i f e r o u s ! i n t e r g l a o i a l f beds 

a t the R c o s t i n g H i l l s , B e e t l e y , N o r f o l k * p i t of the S t . Ives Sand and 
Gravel Co. i s of importance i n d e c i p h e r i n g the P l e i s t o c e n e h i s t o r y o f 
C e n t r a l N o r f o l k . 

The f o l l o w i n g sequence was exposed i n p a r t o f the p i t s -
H -Greenish ( g r e y i s h when d r y ) s t o n y s i l t cr. 6 f t . 
G -Pale-coloured sand 3 ~ 4 f t . 
F -Black ( g r e y when d r y ) s i l t y sand 8 - 9 i n . 
E - P a l e - c o l o u r e d , sub-angular sand and g r a v e l 1 0 i n . 
D —Black sand and g r a v e l 7 " " 8 i n . 
Q -Black ( l i g h t grey when d r y ) o r g a n i c s i l t 2 5 i n . 
3 -Grey-green ( g r e y i s h when d r y ) s i l t y sand, w i t h stones 

and c h a l k pebbles 2 8 i n . 
A -Coarse, yellow-orange sand and g r a v e l 0 . 1 5 f t . (max. 

seen)« 
I n the n o r t h e r n p a r t o f the p i t , the o r g a n i c beds are absent, 

bed H a p p a r e n t l y r e s t i n g d i r e c t l y on A. 
T y p i c a l Cannonshot Gravel i s exposed i n p i t s h i g h e r up the 

southern sides o f the v a l l e y (a t r i b u t a r y o f the R i v e r Wensum) i n which 
the B e etley Beds occur. 
Notes on Beds 

B - f a i r l y compact s i l t y sand; l a r g e stones a t base. Contains s m a l l 
angular and subangul&r f l i n t s , abundant small fragments of f a i r l y hard 
c i i a l k j Jnoceramus fr a g m e n t , fragments of wood ( o f t e n s l i g h t l y o a r b o r i s e d ) 
and small pieces of p l a n t y m a t e r i a l . 

C -organic s i l t , c o n t a i n i n g abundant s m a l l pieces o f p l a n t m a t e r i a l and 
many fragments of non-marine m o l l u s c s . Pieces o f c o n i f e r wood, of'cen 
s e v e r a l f e e t i n l e n g t h , are common near the base; a f i r - c o n e was found 
i n s i t u i n t h i s bed. Fragments o f p l a n t stem (some f l a t t e n e d ) , seeds, 



and pieces of moss are f a i r l y common. There are many fragments o f u n i v a l v e 
and "bivalve m o l l u s c s , but o n l y a few have been found complete, m a i n l y 
Ancylus and P l a n o r b i s spp.; operculae o f B i t h i n i a are v e r y common* Ancylus 
a n ( ^ B i t h i n i a - are more c h a r a c t e r i s t i c o f a body of w a t e r , p r e f e r a b l y running* 
A few b i v a l v e and one or two genera of gastropods have y e t t o be determined. 
Other f o s s i l s p r e s e n t i n c l u d e fragments o f b e e t l e e l y t r a e and a few f i s h 
s c a l e s . 
E -medium g r a v e l . Wood fragment, a bone p a r t i n bed E and p a r t i n bed F, and* 

a b o v i d t o o t h ( a p p a r e n t l y f r o m t h i s h o r i z o n ) were found d u r i n g a PaT£.moudra 
Club e x c a v a t i o n . 

F -bones f a i r l y common d u r i n g Paramoudra Club excavation? s h a t t e r e d t u s k of 
elephant, : and r h i n o c e r o s t o o t h , found i n s i t u . Small fragments of p l a n t y 
m a t e r i a l are common, but do not approach the abundance as i n the f a r l e s s 
sandy bed C* 

(J -bones f a i r l y common, i n c l u d i n g f r a g m e n t a r y l o n g bones and Tribe Tliebones 
f r o m t h i s h o r i z o n are spongy i n t e x t u r e and d i f f i c u l t t o e x t r a c t , q u i t e 
u n l i k e the c o n d i t i o n o f those i n bed F, which are hard. 

Hi - s t o n y , s i l t y sand, h a r d ; stones g e n e r a l l y f a i r l y a n g u l a r . A few sm a l l 
pieces of ve g e t a b l e m a t e r i a l . An a s t r a g a l u s ( n o t i n s i t u ) may have come 
fr o m t h i s • " bed. 

Some of the stony d e p o s i t s , e s p e c i a l l y B and Hi, bear resemblances t o 
c e r t a i n d e p o s i t s classed as ' t i l l 1 . 
Notes on f o s s i l s 

S everal mammalian species have been f o u n d 
Hippopotamus amphibius Linne Hippopotamus 
Palaeoloxodon a n t i q u u s (Falconer and Cautley) S t r a i g h t - t u s k e d elephant 
1 Rhinoceros 1 sp. Rhinoceros 
Cervus e1aphus Linne Red Deer 
Me^a<3eros giganteus (Blumenbach) Giant Deer 
Bovid, p r o b a b l y Bison sp« Bison 

Remains of hippopotamus are common (mandible, r a d i u s - u l n a , scapula, t i b i a , 
e t c . ) , those of elephant (upper molar, e t c . ) and b o v i d (fragment o f horn-core, 
r a d i u s , t e e t h ) l e s s so, v/hile r h i n o c e r o s (upper molar) r e d deer ( f r o n t a l r.nd 
a n t l e r bases) and g i a n t deer (base o f shed a n t l e r ) are re p r e s e n t e d by o n l y a 
few specimens. The g i a n t deer a n t l e r i s more h e a v i l y m i n e r a l i s e d than the 

o t h e r f o s s i l s . Most o f t h e bones are now i n Norwich C a s t l e Museum. I t i s 
suggested t h a t the m a j o r i t y o f these bones (most of which were foun d l o o s e ) , 
because of t h e i r c o l o u r andhardness, have i n f a c t been d s ^ i v e d f r o m h o r i z o i n 
F *'^here s i m i l a r remains are found i n p l a c e ) . 

No m i c r o t i n e remains or a r t e f a c t s have been f o u n d , t o my knowledge. 
The many loose cones found on the s p o i l heaps seem most l i k e l y t o 

have come from s t r a t u m C, from where one cone was i n p l a c e , and i n which 
c o n i f e r wood i s common. 

Some loose s h e l l y b l o c k s y i e l d e d b i v a l v e s , p a r t i c u l a r l y Sphaerium. 
P e r i g l a c i a l A c t i o n 

C r y o t u r b a t i o n phenomena are seen below bed H., and a l a r g e f r o s t 
wedge was found c u t t i n g down t h r o u g h bed F. 
Notes on Seq uence 

The f r e s h w a t e r s n a i l s i n bed C have a l r e a d y been commented upon; the 
q u a n t i t y / o f w e l l - p r e s e r v e d f i r - c o n e s and c o n i f e r wood shows the dominant 
t r e e s o f the neighbourhood. 

Assuming t h e b u l k of the recorded mammalian fauna t o have come from 
h o r i z o n F, a temperate c l i m a t e i s i n d i c a t e d a t t h i s s t a g e ; the a s s o c i a t i o n 
of animals a l s o suggests a p a r t i a l l y wooded landscape (presumably deciduous). 

Colder c o n d i t i o n s a f t e r t he warm phase are shown by the s t r u c t u r e s 
mentioned under ! P e r i g l a c i a l A c t i o n 1 . 
D a t i n g 

The mammalian fauna i s close t o t h a t r e c orded elsewhere from zone f o f the 
I p s w i c h i a n i n t e r g l a c i a l (pcri:x,ps IOC>000 years ago). The presence o f 
cannonshot f l i n t s and a basket-work p a t i n a f l i n t i n t h e p i t a l s o suggests a 
post - G i p p i n g age. 

R. Markham. 
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CELESTINE (STRONTIUM SULPHATE) 
This m i n e r a l , a l t h o u g h o f unusual c o m p o s i t i o n , i s worked o n l y on a 

small s cale and a t one place i n B r i t a i n . Yate near B r i s t o l , due t o the small 
(now i n c r e a s i n g ) demand. 

The c e l j l t i n e occurs as a nodular d e p o s i t i n t h e r e d Keuper Marl 
(Upper T r i a s ) . The present exposures c o n s i s t o f s m a l l , s h a l l o w p i t s , since 
the m i n e r a l occurs o n l y a. few f e e t below t h e s u r f a c e . The so c a l l e d "marl" 
( m a r l - i m p l i e s a h i g h calcium carbonate c o n t e n t ) i s i n f a c t a- sandy h e m a t i t i c r 
c l a y , m o t t l e d grey-green i n p l a c e s where the r e d h e m a t i t e has been reduced 
by r e c e n t decaying v e g e t a t i o n . The c e l e s t i n e nodules are about one foot i n 
diameter and occur as a f a i r l y continuous l a y e r . They are q u i t e pure and no 
othe r e v a p o r i t e s a l t s occur i n a s s o c i a t i o n . Most o f the nodules are hollow, 
and c o n t a i n w e l l developed c o l o u r l e s s c r y s t a l s e x h i b i t i n g the t a b u l a r 
orthorhombic form ( i d e n t i c a l i r faet*tffe-,barytes, barium s u l p h a t e ) . The mode 
of f o r m a t i o n was presumably i r , a c o n t i n u o u s l y e v a p o r a t i n g enclosed sea., but 
the o r i g i n o f such a l a r g e amount of s t r o n t i u m i s d i f f i c u l t t o imagine. 

The d i s t i n g u i s h i n g f e a t u r e o f s t r o n t i u m i s the crimson c o l o u r i t 
i m p a r t s t o a f l a m e , and hence i t s t r a d i t i o n a l use f o r d i s t r e s s f l a r e s and' 
f i r e w o r k s . Present i n d u s t r i a l uses i n c l u d e the manufacture o f c e r t a i n p l a s t i c s 
and p a i n t s . 

Po Grainger. 

NOTE ON !WILLIAM'S P I T 1 , CLAYDON. 
A sha l l o w p i t , no l o n g e r dug; GR/TM I3549I. A maximum o f c . l 5 f t . o f 

cha l k i s exposed, covered by c.6in. o f s o i l . The t o p o f the c h a l k i s s h a t t e r e d 
and d i s t u r b e d ; i n the t o p one f o o t , s m a l l c h a l k b l o c k s l i e i n many d i r e c t i o n s , 
and g r e e n - s t a i n e d f l i n t s ( B u l l h e a d bed t y p e ) and s m a l l l e n t i c l e s o f sand may 
be f o u n d , showing the d i s t u r b e d n a t u r e . 

F o s s i l s f r o m the c h a l k here ( c o l l e c t e d by w r i t e r , o r by stud e n t s and 
seen by w r i t e r ) a r e s - Sponge; Echinocorys sp.; R i i y n c h o n e l l i d ; Ostrea v e s i c u l a r i s j 
f i s h s c a l e s ; ?base o f coralo 

Of p a r t i c u l a r i n t e r e s t i n t h i s p i t i s a s m a l l channel i n the S.E. 
corner? i n f i l l e d w i t h up t o c«4ft. of more or l e s s u n s t r a t i f i e d m a t e r i a l , not 
u n l i k e l o o s e , crumbly, brown c h a l k y t i l l ( t o l o o k al/; i t c o n t a i n s abundant 
sub—angular c h a l k fragments, w i t h a few a n g u l a r f l i n t s and sm a l l rounded q u a r t * 
( i n the examined sample). Land gastropods are r e l a t i v e l y abundant; most have 
s t i l l t o bs i d e n t i f i e d , but C e c i l i o d o s a o i r u l a ( M u l l e r ) , a s u b t e r r a n e a n species 
which l i v e s i n calcareous s o i l s , i s q u i t e common. One Ostrea was found i n s i t u , 
and Co Garrod has found bone fragments and a piece o f p o t t e r y , the l a t t e r 
showing the r e c e n t age o f the d e p o s i t . 

R. Markham. 

SOME EXAMPLES OF RECENT INDURATION FROM THE NORFOLK COAST. 
W h i l s t w a l k i n g a l o n g t h e coast j u s t west o f Sheringham, I n o t i c e d 

what appeared t o be a conglomerate r e s t i n g on the Chalk a t an anomalous 
l e v e l ; on c l o s e r i n s p e c t i o n , i t proved t o be a * * - * mass o f metal 
b o t t l e - t o p s , w i t h a few pieces o f w i r e and t i n l i d s , cemented t o g e t h e r w i t h 
i r o n compounds and f i r m l y a t t a c h e d t o the c h a l k , a p i e c e o f which a l s o came 
away when I hammered the specimen f r e e . I l e f t the " b o t t l e - t o p conglomerate" 
f o r c o l l e c t i o n on my r e t u r n when, a l a s , t h e t i d e was f u l l , l e a v i n g me o n l y 
t h i s s t o r y t o b r i n g back! 

Pad d l i n g i n the sea a t Mundesley d u r i n g the month of January i s 
not t o be recommended, unless o f course t h e r e i s a " f o s s i l s k u l l " below 
low-water mark; on the occasion I t r i e d t h i s , an hour o f hammering and 
t u g g i n g under water shewed the " s k u l l " t o be remnants o f wartime defences 
and beach pebbles f i r m l y cemented t o g e t h e r ^ v e r y s i m i l a r t o the F o r e s t Bed 
i r o n - p a n . Though h a r d l y w o r t h the e f f o r t expended, t h e ' f i n d 1 i s o f i n t e r e s t 
i n showing the r a p i d i t y o f i n d u r a t i o n a l o n g t h i s c o a s t . 

Most o f the wood found i n the l o c a l g e o l o g i c a l d e p o s i t s i s not h e a v i l y 
m i n e r a l i s e d , and i t may be t h a t the m i n e r a l i s a t i o n o f many o f the pieces 
found loose on the beach i s o f c o m p a r a t i v e l y r e c e n t o r i g i n . 

R. Markham. 
( G r a t e f u l l y reproduced from N o r f o l k Research Committee B u l l e t i n 16 (1966)). 



A FOREST BED HORSE JAW PROM PASTOF, NORFOLK 
I n the c o l l e c t i o n of Dr. W. Hi. M i l l e r of Mundesley i s a f i n e 

mandible of horse, found on the beach a t Paston; the s t a t e of preservation 
and a d h e r i n g matrix leave l i t t l e doubt as to i t s d e r i v a t i o n from nearby 
F o r e s t Bed d e p o s i t . 

Most o f the l e f t s i d e and p o r t i o n o f the r i g h t s i d e are preserved. 
On the l e f t s i d e , the ascending ramus i s m i s s i n g ; a l l s i x cheek-teeth are-
p r e s e n t , a l s o the canine, b u t o f the i n c i s o r s , o n l y 1^ i s p e r f e c t , 2 and 3 
being broken o f f below jaw l e v e l , On the r i g h t s i d e , a l l the i n c i s o r s are 
broken below jaw l e v e l ; the canine and one cheek t o o t h (second premolar) 
are p r e s e n t , the jaw b e i n g broken o f f behind t h i s . 

L e f t s i d e 
Diastema l e n g t h , £3*^2 • gt» 113mm. 

(measured betweem base of t.eeth; d i f f i c u l t , as I3 b r o k e n ) . 
Length o f cheek-tooth row, P2~^o ( g r i n d i n g s u r f a c e ) 207mm. 

(measured from end o f p a r a s t y l i d o f t.o end o f 
hy p o c o n u l i d o f M^). 

Length o f premolar s e r i e s ( g r i n d i n g s u r f a c e ) 108mm. 
(measured from end of p a r a s t y l i d o f P2 t o o u t e r 

edge o f hy p o c o n u l i d o f P4). 
Height o f ramus a t P4M1 106mm. 
Height o f ramus a t c e n t r e o f M3 a . l 3 2 r a m .(min.)• 
Height o f ramus a t r e a r o f M3 c . l 4 7^m.(min»). 

R i g h t side 
Diastema l e n g t h I3-P2 cc* 115mm. 

(measured between base o f t e e t h , a t edge o f socket; 
d i f f i c u l t , as I3 b r o k e n ) . 

Adhering m a t r i x obscures the m e t a s t y l i d - m e s o s t y l i d 1 v a l l e y i n J I S , 
JMq and LpM^, b u t i n the r e s t o f the cheek t e e t h , i t i s close to the 11 tf* 
shape of the c a b a l l i n e horses and i s u n l i k e the "V11 o f the s o - c a l l e d 
z e b r i n e group. The p a r a s t y l i d o f P4 i s obscured. The complete i n c i s o r shows 
the cup or 'mark 1 on the w e a r i n g s u r f a c e . 

I wish t o thank Dr. M i l l e r f o r p e r m i s s i o n t o examine and note 
t h i s specimen. 

The g r i n d i n g s u r f a c e o f the t e e t h i s f i g u r e d f o r the f i r s t time 
on page 2.3 °^ " t & i s B u l l e t i n . 

R. Markham. 
(With minor a l t e r a t i o n s , the above note f i r s t appeared i n B u l l e t i n 

16 ( 1 9 6 6 ) o f the N o r f o l k Research Committee; see "Notes on Three Mammalian 
Jaws from the F o r e s t Bed", p . 3 « ) # 
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( B i b l i o g r a p h i c a l Material extracted by R. Markham'. 

THE BOURNE PARK TRENCH EXPOSURES 

Acrcount of trenches as seen by w r i t e r on J u l y I7th and 24th 1967* 
The trenches were seen i n the northern a r e a of Bourne Park, Ipswich, 

and appeared to be following the contours around a low h i l l . I t appears that 
sewerage pipes were being l a i d . 

The s i t e was f i r s t v i s i t e d on J u l y 17th I967 when the following 
s e c t i o n s were recorded2-

At point A (see diagram, page 14)s-
Top s o i l 10" ) 
S o i l y rubble V 10" ) 4 f 2" 
London Clay I 1 6" ) 

The s o i l y rubble appeared to be h i l l wash and contained b r i c k 
fragments and much organic matter. 

At point B 
Topsoil 8" ) 
S o i l y rubble 10" ) 4 ! 3" 
London Clay 2 ! 9" ) 

At point C 
Topsoil 8" ) fitl 

London Clay 5 1 10" ) °- 0 

I n s e c t i o n at point C the h i l l wash was not seen and a much 
t h i c k e r exposure of London Clay was seen* 

I n a l l sections the upper p a r t s of the London Clay had been 
contaminated to some extent by leached m a t e r i a l s from the h i l l wash or 
t o p s o i l . 

On the 24th J u l y 1967 the s i t e was r e v i s i t e d and i t was found that 
the trenches had been extended, the fol l o w i n g s e c t i o n was recorded a t point 
Ds-

Topsoil 10" ) 
London Clay 9fl ) 10" 0" 
Oldhaven Beds 2" ) 

The London Clay was seen to contain a l a y e r of s e p t a r i a 6 f from 
the surface. 

The l a y e r below the London Clay consisted of a blue s i l t y c l a y 
and i s believed by the w r i t e r to be Oldhaven Beds. 

No s h e l l fragments were found but the deposit contained green? 
nodules, Thanet remnants?, and se v e r a l pieces of carbonised wood were seen. 

The w r i t e r expresses h i s thanks to Mr. L. Penning who f i r s t 
reported the s i t e and to Mr. J . Norman who accompanied the w r i t e r on both 
v i s i t s to the s i t e . 

S. J . MacFarlane# 
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NOTE ON A DEFORMED ELEPHANT-TOOTH FROM THE FOREST-BED 

The specimen (no. 1800, Norwich Castle Museum, F o s s i l Catalogue; 
R. J.Oolman c o l l . ) i s from Corton , and i s a p p a r e n t l y a lower t o o t h .^i±S 
- RM/3 - ( t h e g r i n d i n g s u r f a c e i s concave, the p l a t e s are normal t o the 
g r i n d i n g s u r f a c e , and the angle between the worn and' the unworn crown i s 
t y p i c a l of lower t e e t h ) . 

P l a t e s are xl7x? 6-4 cusps on unworn p l a t e s 5 p o s t e r i o r t a l o n i d 
s m a l l . No medial expansion o f worn d i s c s , but l i t t l e worn. 

Notes on worn p o r t i o n s - the a n t e r i o r t a l o n i d i s on the buccal 
side? the f i r s t r i d g e ( p l a t e ) i s p a r t i n wear, p a r t broken, w i t h f i v e 
conules ( t h e two buccal b e i n g l a r g e r t h a n the o t h e r s ) . I n the second r i d g e , 
the conules are worn down t o form a p l a t e ? t h e r e i s some c o m p l i c a t i o n on 
the l i n g u a l s i d e -what appears t o be e i t h e r i n p a r t an i n t e r m e d i a t e conule 
between p l a t e s 1 and 2, or an e x t r a enamel r i d g e between a n t e r i o r and 
p o s t e r i o r p o r t i o n s o f theenamel f i g u r e . There are two i n t e r m e d i a t e conules 
( i n wear) on the l i n g u a l s i d e o f the t o o t h , between p l a t e s 2 and 3« The 
3rd. p l a t e has s i x conules - t h e two b u c c a l and two c e n t r a l j o i n e d ( i n w e a r ) , 
and two separate enamel r i n g s on l i n g u a l s i d e . 

(see s k e t c h on page 2*-> ) • 
A l l measurements are approximate-

Thickness o f enamel t o 3mm. 
Width o f worn enamel o f t h i r d p l a t e c.65mm. (0.2-^") 
Height o f t h i r d p l a t e ( j u s t i n wear) c.125mm. 

(measured on b u c c a l surface? would be g r e a t e r 
on l i n g u a l s u r f a c e i n t h i s specimen) 

Length o f crown c.351cm.(c.13^") 
Length-lamellae r a t i o 

-crown s u r f a c e o f t o o t h - 35l/l7l|- »• 20 
-about midway between base o f p l a t e s and crown, 

measured on i f g u a l s u r f a c e ( l e n g t h c. 10ft 

* o.255mm) - 255/l'7i = 0*14*. 
Lamellar frequency (no. o f p l a t e s i n 10cm. a n t e r o p o s t e r i o r l e n g t h ) 

-measured on a n t e r i o r p o r t i o n o f t o o t h 
-on b uccal s u r f a c e 5^-6 • 
-on l i n g u a l s u r f a c e 6-6^ 
-on crown 5 

I wish t o thank Mr. B. McWilliams f o r r e a d i n g t h i s n o t e . 
R. Markham. 

The t o o t h has been p r e v i o u s l y mentioned by Dr. C. W e l l s , i n 
Proceedings o f the G e o l o g i c a l S o c i e t y o f London, 1615* PP«52-5> p u b l i s h e d 
22 June I 9 6 4 * i n which he says 

' I t i s t h e molar t o o t h o f an e l e p h a n t , presumably Elephas a n t i q u u s , 
f r o m the F o r e s t Bed d e p o s i t near Corton, S u f f o l k , and now i n the Csatle 
Muslim, Norwich. I t s gross d e f o r m i t y leaves room f o r doubt as t o whether 
i t i s an upper or lower t o o t h but on balance I t h i n k i t i s a 3rd. r i g h t 
mandibular. I t s p e c u l i a r i t y i s t h a t i t has been f o l d e d l a t e r a l l y on i t s e l f 
t h r o u g h almost 180 degrees. Not o n l y does i t i . have t h i s l o n g i t u d i n a l 
h a i r p i n bend w i t h the p o s t e r i o r halfc o f the t o o t h l y i n g beside and i n t i m a t e l y 
a p p l i e d t o the a n t e r i o r h a l f o f the b u c c a l s u r f a c e , but i t i s a l s o t w i s t e d 
v e r t i c a l l y so t h a t the o c c l u s a l s u r f a c e o f the p o s t e r i o r h a l f f a c e s o b l i q u e l y 
i n t o the a l v e o l u s . There a re about seventeen p l a t e s . The a n t e r i o r t h r e e 
or f o u r are moderately worn b u t t h 4 i r €xpor>Qd conules show c o n s i d e r a b l e 
asymmetry of a t t r i t i o n . 

1 There i d no s u g g e s t i o n o f c a r i e s o r any o t h e r i n f e c t i o n i n t h i s 
specimen and the rocurved mass i s c e r t a i n l y not a tumour. That the c o n d i t i o n 
i s developmental i n o r i g i n seems c e r t a i n , but i t i s d i f f i c u l t t o decide 
whether i t r e s u l t s from a g e n e t i c m u t a t i o n or whether i t was produced by 
i n j u r y t o the germ plasm o f the t o o t h . . i t i s n o t easy t o v i s u a l i z e 
what dynamic process c o u l d produce t h i s d e f o r m i t y . N o t h i n g o f 
the k i n d ( F r a c t u r e s ) i s p r e s e n t here b u t i#, i s perhaps p o s s i b l e t h a t an 
e a r l y f r a c t u r e o f the a l v e o l u s , w i t h subsequent h e a l i n g by dense c a l l u s , 
might have s u f f i c i e n t l y impeded the process o f f o r m a t i o n and e r u p t i o n t o 
g i v e t h i s extreme d e f o r m i t y . 

'Thid suggestion i s f a r from u n a s s a i l a b l e . What i s , 



possibly-, an i n t e r e s t i n g secondary r e s u l t i s the presence o f a l o b u l a t e d , 
somewhat f l a t t e n e d , tumour i n close a s s o c i a t i o n w i t h i t s under s u r f a c e . 
The p r e c i s e n a t u r e o f t h i s must remain u n c e r t a i n b u t i t i s s t r o n g l y 
suggestive o f an i r r e g u l a r odontome. 1 

(see s k e t c h , page 2,4* ) 

SUDBOURNE PARK CORALLINE CRAG DIG, 14* MAY 1967. 

The o b j e c t o f the Go 
p i t j u s t n o rth-west o f 3 ad "do 
P l i o c e n e C o r a l l i n e Crag and 
which i s g i v e n below-
BIVALVES 
A r c t i c a i s l a n d i c a . 
Pecten maximus 
Chlamys o p e r c u l a r i s 
Chlamys t i g e r i n a 
Chlamys harmeri 
Pseudanmssium g e r a r d i 
Ostrea sp* 
Anomia sp. 
Venus caeina 
Venus i m b r i cata 
Venus ovata 
Lucina b o r e a l i s 
D o s i n i a sp. 
Ensis ensis 
Corbula sp. 
Nucula sp. 
Gl y c i m e r i s glyenmeris 
Li.::opsis pygm^ea^ 
C a r d i t a s e n i l i s 
C a r d i t a s c a l a r i s 
C a r d i t a c o r b i s 
S p i s u l a t r i a n g u l a t a 
S p i s u l a sp. 
Cir c e minima 
Cardium d e c o r t i c a t u m 
A s t a r t e m u t a b i l i s 
A s t a r t e b a s t e r o t i 
A s t a r t e b u r t i n i 
A s t a r t e b u r t i n i 
Woodia d i g i t a r i a 
Area l a c t e a 
Area p e c t u n c u l o i d e s 
T h r a c i a i n f l a t a 
Panopaea f a u j a s i 
T H i a t e l l a 
? P i t a r 
Hippagus c a r d i i f o r m i s 

o l o g i c a l Group ?s ' d i g 1 i n the shallow disused 
urne H a l l was t o expose a s e c t i o n i n the 
t o r e c o r d t h e fauna, a p r e l i m i n a r y l i s t of 

GASTROPODS 
T u r r i t e l l a i n c r a s s a t a 
' N a t i c a 1 

S c a l a r i a spp. 
Emarginula r e t i c u l a t a 
Diodora a p e r t a 
G a l l i o s t o m a sp<» 
R i n g i c u l a sp. 
G i r d u l u s subulatus 

SCAPHOPOD 
Dental i u u r sp. 

SPONGE 
Cli o n a so. 

CORALS 
Speiio trochus boytonensis 
Sp3.1101 rochus intermed±us 

Fas .10 &1&T i a 
T rigonophora m o n i l i f e r a 
C e l l a r i a 
" C e l l e p o r a " 
Bryozoan spp. 

BARNACLES 

ECHINOID 
Echinus sp. - t e s t fragments and spines 

BRACHIOPODS 
T e r e b r a t u l a sp. 
L i n g u l a d u m o r t i e r i 

F i s a 
Ear o s s i c l e 
Shark t o o t h 

I t must be s t r e s s e d t h a t the above l i s t makes no pretence a t 100$ 
accuracy, b ut i s merely g i v e n as a guide t o the 1 d i g 5 f i n d s . 

Chlamys p p e r c u l a r i s , Anomia, Venus ovata, C a r d i t a s e n i l i s , S p i s u l a 
t r i a n g u l a t a and A s t a r t e spp. were the commonest s h e l l s ; Limopsis pygmaea, 
C a r d i t a s e n i l i s , C a r d i t a c o r b i s , Panopaea f a u j a s i and Thracia i n f l a t a 
were found as double v a l v e s . B i v a l v e m o l l u s c s and Eryozoa formed the b u l k 
of the f o s s i l s . 

16 



the smaller species of Cardita and A s t a r t e occurred i n large numbers. 
Scattered grains of glauconite were f a i r l y numerous i n the sand. Mr. Dalton 
observes that i n t h i s p i t the surfaces of the t h i n i r r e g u l a r bands of 
limestone are covered with d e l i c a t e bryozoa, i n d i c a t i n g probably the 
contemporaneous deposition and s o l i d i f i c a t i o n of the stone 1. 

OBSERVATIONS AT THE SITE OF ST. ALBANS SECONDARY SCHOOL* IPSWICH., August 
7th 196% 

At the time I v i s i t e d t h i s s i t e the preliminary trenches had been 
dug and foundations and drainage pipes were being l a i d * 

Some trenches had been concreted i n but enough exposures remained 
f o r me to a s c e r t a i n that the s i t e r e s t e d mainly on red-brown coarse-grained 
sands and gravels with much f l i n t a l l of which appeared to be water worn. 
I came to the conclusion these deposits were g l a c i a l and i n f a c t the s i t e i s 
very t y p i c a l of the area. 

An i n t e r e s t i n g f e a t u r e noted was that i n some areas v • f r u x ^ l * * j r 
f i n e yellow sands were seen and i n these areas s o l u t i o n pipes appeared to 
be numerous while they occurred f a r l e s ^ commonly i n the coarser red-brown 
sands. 

I n a trench at the eastern end of the s i t e a lobe of very f i n e 
yellow sand was seen and u n l i k e other areas of yellow sand, no s o l u t i o n 
pipes were seen. However t h i s area was some 5, f e e t higher than the r e s t o f 
the s i t e and drainage from t h i s area could explain the l a c k of s o l u t i o n pipes. 

The s i t e was p r e v i o s l y a g r i c u l t u r a l and a t o p s o i l of average depth 
1* 6 f f was observed a l l over the s i t e . 

S. J . MacFarlane. 

SOME MEAT EQUIVALENTS OF BONES FROM A ROMAN RUBBISH PIT 
A semi-sesrious e x e r c i s e r e s u l t i n g from the task o f i d e n t i f y i n g 

bone fragments from rubbish p i t s of Late Roman age, Stonham Aspal, Suffolk. 
As a l i g h t r e l i e f , i t was decided to convert one of the boxes o f 

meat bones into consumable meat, using the following formula 
Weight of bone = c. 7#5# of weight of each animal. 
U t i l i z a b l e meat* c. it of t o t a l weight; somewhat more ( c . 705^ 

f o r short-legged animals (e.g. p i g ) , somewhat 
~~'*'Xe88 f o r s k u l l s ; lower legs taken as uneataBie* 

The box chosen contained the following weights o f bone ( s k u l l and 
u n i d e n t i f i e d bone not counted) 

Ox bones 3 l b . ; P i g bones 1 0 o z . ; Sheep bones 2-j^oz.. 
which, using the above data, may be worked out as a meat equivalent o f 
(approx.) 201b. beef, 5^1b. pork and l i b . mutton. 

I t may here be noted that s e v e r a l f a c t o r s were not taken into account 
f o r t h i s b r i e f note. 

I wish to thank Miss E. J . Owles f o r tHe use of her archaeological 
bone m a t e r i a l . 

R. Markham. 

THE FOXHALL MANDIBLE 
-a short account of a> human jaw-bone a l l e g e d l y found i n the Red 

Crag over one hundred years ago and now unfortunately l o s t . 

I n 1855* a human jaw-bone was purchased by Mr. John Taylor, 
Druggist, of Ipswich, f o r 2 s . 6 d . (to secure a g l a s s of beer) from an 
a g r i c u l t u r a l labourer, according to whom i t was thrown out a t Mr. Packard*s 
manure f a c t o r y with c o p r o l i t e carted from the p i t a t Mr. Laws farm, F o x h a l l , 
near Ipswich. 

I t appears that Taylor c a l l e d the a t t e n t i o n of Dr. Robert Hanham 
Co l l y e r (an American p h y s i c i a n (M.D.., Berkshire Medical College, P i t t s f i e l d , 
Massachusetts, U. S. A., 1839) appa^ntly r e s i d e n t i n London f o r many ye a r s ) 
to the jaw, and C o l l y e r v i s i t e d the p i t i n 1855 immediately a f t e r the jaw 
bone was found, and a s c e r t a i n e d that i t had been worked f o r over a year, and 
that the jaw probably came from s i x t e e n f e e t below the s u r f a c e . 



Taylor had possession o f the jaw f o r n e a r l y t h r e e months, before 
p r e s e n t i n g i t t o S i r Thomas Beaver of N o r f o l k (Beaver's son was t h e i r s t a y i n g 
w i t h -Taylor, and S i r Thomas e x h i b i t e d g r e a t i n t e r e s t i n t h e i n q u i r y 
as t o the a n t i q u i t y o f the jaw) i n whose possession i t remained u n t i l March 
1857, when i t was presented t o C o l l y e r * 

I n the same year ( 1 3 5 7 ) ? C o l l y e r t o o k the jaw t o P r o f e s s o r Quec.'cect 
( t h e n c u r a t o r o f t h e Royal College o f Surgeons, London); Queckett showed I " ; 
t o P r ofessor R i c h a r d Owen ( t h e comparative a n a t o m i s t ) who kept i t f o r two 
years w i t h o u t e x p r e s s i n g any p p i n i o n . I n 1859? C o l l y e r s u b m i t t e d the Jaw t o 
P r o f e s s o r P r e s t w i c h ( g e o l o g i s t ) * 

I n A p r i l 1863? ? i n consequence o f S i r Charles L y e l l ' s work on *The 
A n t i q u i t y of Man* 1 , C o l l y e r wrote t o P r o f e s s o r "Huxley (an advocate of 
e v o l u t i o n ) a s h o r t h i s t o r y o f the ' c p p r o l i t e jaw 1* Scon a f t e r , t h e jaw was 
e x h i b i t e d a t a meeting o f the E t h n o l o g i c a l S o c i e t y o f London ( A p r i l 1 8 6 3 ) ? 
the morning a f t e r the meetings Huxley a a l l e d upon C o l l y e r , pronounced the 
jawbone t o be a- "most e x t r a o r d i n a r y specimen" and t o o k i t away t o hand t o 
P r o f e s s o r Busk f o r examination. Huxley w r o t e t o , C o l l y e r t h a t the jawbone 
ehowed"some p e c u l i a r f e a t u r e s " , but n o t a d e q u a t e t t o a s c r i b e the £orre:ito an 
e x t i n c t or a b e r r a n t race of mankind, and the c o n d i t i o n o f the bone i s not 
such as I should expect a Crag f o s s i l t o be". Busk and Hugh Falconer 
( p a l a e o n t o l o g i s t s ) t o o k the jaw t o P a r i s , and a statement appeared under t h e i r 
names i n the N a t u r a l H i s t o r y Review, J u l y 1 8 6 3 , p. 37 ("An account o f the 
£rocaedin^s of th e l a t e Sonferenoe h e l d i n Franc^ t o i n q u i r e i n t o the 
c ircumstances a t t e n d a n t on t h e a s s e r t e d d i s c o v e r y o f a human .jay/ i n the p:-'avoI 
a t ~ 3 f a : i l i n Qulgnon near A b b e v i l l e " ) which says ( o f . t h e F o x h a l l jaw) "»..retsdns 
p o r t i o n o f i t s g e l a t i n e , i s i n f i l t r a t e d t h r o u g h and t h r o u g h v / i t h i r o n . The 
Haversian cords are f i l l e d w i t h r e d o x i d e , and the s e c t i o n of t h e f a n g shows 
t h a t the i v o r y " i s p a r t l y i n f i l t r a t e d w i t h the same m e t a l " . Busk a l s o wrote 
to C o l l y e r - " c o n t a i n s a g r e a t amount o f i r o n , a l t h o u g h s t i l l r e t a i n i n g c* 8 $ 
animal matter"* 

I n a l e t t e r dated 13 November 1 8 6 6 , T a y l o r wrote t o C o l l y e r frettr 
97 Fore S t r e e t , I p s w i c h , g i v i n g d e t a i l s o f the f i n d i n g s the d o c t o r was 
a p p a r e n t l y then r e s i d i n g i n Bou"1 rgn.e-s ur~Mer, and s t i l l had possession of* 
the jasr. 

" T ^ F o _ g s i i I t o a n J a w from S u f f o l k " by R. H. C o l l y e r , appeared i n the 
A H t h r g p o l o g i c a i Review, v o l . V, no* X V I I , A p r i l 1367, pp. 221 - 9 , and the 
f o l l o w i n g i s o f i n c a r e s t -

' s p e c i f i c g r a v i t y g r e a t e r t h a n t h a t o f a r e c e n t bone o f l i k e s i s ^ 5 

i n f i l t r a t e d t hroughout i t s e n t i r e t y w i t h oxide of i r o n , s u rface presents 
p e c u l i a r m e t a l l i c l u s t r e . . . . . i t s c o n d i t i o n corresponds i n every r e s p e c t v / i t h 
the c p p r o l i t e s i n whose c o n t a c t i t was¥£_~ \ C o l l y e r 3 s a r t i c l e mentions a 
s m a l l p o r t i o n f i l e d o f f 5 on a p p l i c a t i o n o f heat, e m i t t e d a s l i g h t odour p e c u l i a r 
to burnt g e l a t i n e . 

The c o n d y l o i d processes are l ^ - " ~ ' d i s t a n t from the a l a e , and from 
the condyles t o the p o s t e r i o r angular protuberance i t recedes f u l l 45 degrees, 
and the same r e c e d i n g angle i s shown fr o m the mentum - *:* irprominens t o tike 
a l v e o l a r processes of the p l a c e f o r m e r l y occupied by the i n c i s o r t e e t h ; the 
a l v e o l a r p o r t i o n o f the jaw, where the i n c i s o r t e e t h were i n s e r t e d ? i s c l o s e d , 
and the molar t e e t h worn down. The jaw was f i g u r e d by C o l l y e r (see B u l l * iV*VE>) 

The F o x h a l l jaw i s mentioned i n V o l . I I , on p. 6 1 6 , o f the 
P a l a e o n t o l o g i e s ! Memoirs o f Hugh F a l c o n e r , 1 8 6 8 s - " . . . a l t h o u g h r e t a i n i n g 
a 'poTtloii of i t s g e l a t i n e , i s i n f i l t r a t e d t h rough and through w i t h i r o n . The 
s e c t i o n o f the c o r t i c a l l a y e r i s dark; oxide o f i r o n i 3 seen f i l l i n g the 
Haversian c a n a l s ; a dark c r u s t o f the —- ".same m e t a l covers t h e w a l l s of t h e 
Gssnnollll coarse g r a i n s o f sand, w i t h r e d oxide o f i r o n , l i n e t h e w a l l s o f the 
d e n i a l canal5 and a. v e r t i c a l s e c t i o n o f one o f the fangs o f a molar shews t h a t 
t$o d e n t i n e i s p a r t l y i n f i l t r a t e d w i t h i r o n . . . " 

Br. C o l l y e r was a p e r s o n a l f r i e n d o f the American c r a n i o l o g i s t Br. 
Morton, o f the Academy o f v N a t u r a l Sciences o f P h i l a d e l p h i a , w i t h whom he 
corresponded about the jaw. 

Dr. CollyKT r e g i s t e r e d ( f o r p r a c t i s e ) i n England on 23 June 1368. 
Eis l a s t known address was 1 9 9 Brcmptoxr Road, London S.W., which wa& His 
r e g i s t e r e d address i n 167*3, i n which year h i s name lapsed from t h e Medical 
R e g i s t e r i n consequence o f t h i s address h a v i n g been found t o be i n a c c u r a t e . 

This would seem t o be t h e l a s t known r e c o r d o f Dr. C o l l y e r and of trie 
F o x h a l l jaw. 

An o u t l i n e drawing o f t h e F o x h a l l jawbone i s given: on p. 200 o f A* K e i t h ' s 



" A n t i q u i t y o f Man',' 1915> and lie itemarks t h a t i t i s o f "modern?' type (p* 2 2 4 ) . 

J. R e i d M o i r , i n " F u r t h e r d i s c o v e r i e s o f Humanly-Fashioned F I i n t 6 
i n and Beneath the Red Crag o f S u f f o l k " (Proc. P r e h i s t . Soc. East A n g l i a , 1 9 2 1 , 
pp. 3 8 9 - 4 3 0 , g i v e s d e t a i l s o f excavations a t F o x h a l l H a l l , i n a p i t j u s t 
south of the H a l l (once known as Mr- Law's Farm), and mentions t h a t the c h i e f 
reason which i n f l u e n c e d him t o c a r r y out e x c a v a t i o n was the F o x h a l l ;faw.. I t 
i s noted t h a t the G e o l o g i c a l Survey Memoir of 1 8 3 5 , "The Geology o f the Countrjfc 
^ i g i ^ ^ - ^ J ^ w i c h , H adleigh and F e l i x s t o w e " mentions a nodule bed s i x t e e n f e e t 
down from the s u r f a c e 9 Moir t h e n b r i n g s a t t e n t i o n t o C o l l y e r 1 s a r t i c l e of 
1 8 6 7 . Moir then g i v e s d e t a i l s of h i s e x c a v a t i o n s , photos o f the p i t , and 
notes on f l i n t s found. The F o x h a l l jaw-bone was e v i d e n t l y no$ i n the highly-
m i n e r a l i s e d c o n d i t i o n e d o f the m a j o r i t y o f the bones found i n t h e su>-Gragr 
d e t r i t u s - b e d ? A q u a n t i t y o f bones,, i n f r a g m e n t a r y c o n d i t i o n (and u n i d e n t i f i a b l e ) 
wore found d u r i n g M o i r 5 s e x c a v a t i o n s , and the v a s t m a j o r i t y d i d n o t e x h i b i t 
the advanced s t a t e of m i n e r a l i s a t i o n such as i s e x h i b i t e d by many sub-Crag-
specimens. Two classes o f bone were re c o g n i s e d by Herepath (Survey Memoir) 
- ( a ) v e r y f r a n g i b l e and (b) v e r y ** I s o l i d . Moir had a r e p r e s e n t a t i v e 
sample of F o x h a l l 1 6 f t . l e v e l bones a n a l i s e d -

M o i s t u r e 3 « C 5 ~ 3 « 7 5 
Organic m a t t e r 5 « 5 5 ~ 6 « 5 0 
Phosphate of Lime 6 2 . 4 1 - 6 7 * 9 1 
Phosphoric AicLd 28. 5 9^31 • 1 1 

and suggests t h a t the c o n d i t i o n o f the F o x h a l l jawbone was o r i g i n a l l y 
p r o b a b l y ' compared w i t h the h e a v i l y - m i n e r a l i s e d c l a s s b* t y p e , and t h a t 
the c. 8% o r g a n i c m a t t e r o f t h e jaw compares w e l l w i t h the up-to 6^fo o f 
the above a n a l y s i s * The " p e c u l i a r m e t a l l i c , l u s t r e " o f the bone surface 
(as mentioned by C o l l y e r ) was found by Moir t o be c h a r a c t e r i s t i c o f many 
l o c a l i t i e s , but e s p e c i a l l y o f the F o x h a l l 1 6 f t . l e v e l . Moir reminds m 
t h a t acceptance o f even E a r l y P a l a e o l i t h i c f l i n t implements-was, i n 13$7J 
by no means g e n e r a l . Moir placed advertisements ( w i t h the i n t e n t of 
f i n d i n g the F o x h a l l jaw-bone) i n v a r i o u s newspapers and o t h e r j o u r n a l s , but 
these f a i l e d t o b r i n g i t t o l i g h t 5 ho says t h e r e i s reason t o b e l i e v e t h a t 
C c l l y e r geturned e v e n t u a l l y t o America t a k i n g the F o x h a l l jaw-bone w i t h hiou 

S i m i l a r d e t a i l s t o above are c o n t a i n e d i n "The Human Jaw-Bone 
found a t Foxhajfcl, S u f f o l k , England" by J. Reid Moir (American' J o u r n a l of 
E&Tsioal Anthropology, V o l . V I I , No. 4 , Oct.-Bee, 1!924"J pp . 4 0 9 : : 2 0 7 7 " 
i n "The Pliocene Man.of F o x h a l l i n East A n g l i a " by P r o f e s s o r Henry F a i r f i e l d 
Osborn (Honorary C u r a t o r , The American?Museum of N a t u r a l H i s t o r y ) ( g a t u r a l 
H f t s t o r y , Vol. XXI, Ho. 6 , »ov*~Dee. I 9 2 I , pp. 5 6 5 - 7 6 )(he mentions t h a t the 
"jiaw a p p a r e n t l y had a prominetit c h i n ) , and i n "'Man Rises t o Parnassus" b y 
Hi. F. Osborn, (Princetown U n i v e r s i t y Press, I 9 2 7 ) . 

Ales H r d l i o k a , i n " C r i t i c a l Notes on the F o x h a l l Jaw", Ameylcani 
J o u r n a l of P h y s i c a l A n t h r o p o l g y , 7? 4 2 0 - 4 , I 9 2 4 , says-

~*o7&jb o r g a n i c m a t e r i a l " - b y weight doubtless 5 d r y f r e s h human bone -
a l i t t l e ever 30$$ F o x h a l l jaw c o n s i d e r a b l y i n f i l t r a t e d v / i t h i r o n and t o 
t h a t e x t e n t heavier 3 D i s c o u n t i n g the i r o n , the t r u e p r o p o r t i o n o f animal 
m a t t e r t o bone must have been m a t e r i a l l y h i g h e r t h a n 8 $ . "Condyloid 
processes are 1-J-" d i s t a n t f r o m a l a e " ~ - a l a e 1 no doubt coronoid processes s 
- i n p u b l i s h e d f i g u r e , d i s t a n c e from t i p o f c o r o n o i d t o uppermost p o i n t o f 
c o n d y l o i d process i s l | r " , - i l l u s t r a t i o n o f jaw i s t r u e s i z e ; s i z e i n range 
of r e c e n t jaws. Rather wide angle - o r i g i n a l l y determined as female? suclfc 
an angle found now and then i n males. Development o f condyle o f ascending 
ramus, s t r e n g t h o f c h i n , and h e i g h t o f h o r i z o n t a l branch, -male. Dimensions 
(as f a r as may be measured f r o m i l l u s t r a t i o n ) — 

H o r i z o n t a l angle (most prominent p o i n t o f c h i n t o most p o s t e r i o r 
p o i n t o f the a n g l e ) 8 . 7 5 c m . 

Minimum b r e a d t h of ascending ramus 3 . 1 
Height o f ascending ramus c . 5 . 7 
Height a t S3anphysis ( a l v e o l a r processxdamaged) c . 3 » 5 
A l v e o l a r lengjfch ( f r o m a n t e r i o r edge o f ascending ramus t o f u r t h e s t point 

on the a l v e o l a r process f o r w a r d ) 5*25.cm» 
The measurements, e s p e c i a l l y t h a t o f a l v e o l a r process? moderate s i z e o f 
t e e t h ? prominence of c h i n ( f u r t h e r v w i t n e s s t o s h o r t e n i n g o f d e n t a l arch) 
- a l l comparable v / i t h r e c e n t w h i t e male. 

I n " P r e h i s t o r i c Archaeology and S i r Ray Lankester" ( 1 9 3 5 )• J« R o l d 
M o i r says "So f a r as was a s c e r t a i n a b l e , Dr, C o l l y e r had e v i d e n t l y l e f t 

or* 



England and had d i e d i n America, "DUG w h i l e P r o f . H.*F.Osborn; and t h e e d i t o r s 
o f the S c i e n t i f i c American made every e f f o r t t o f i n d where C o l l y e r d i e d , 
these e f f o r t s came t o nothing** 1 

Loren G. E i s e l e y , i n "A Neglected Anatomical Feature of the Foxhall} 
Jaw" Transactions Kansas Academy Science, v o l . 4 6 , 1 9 4 3 , PP»57~9* notes "that 
the drawing of t h e l e f t s i d e o f the mandible shows t h r e e f o r a m i n a l openings 
(ra*e i n Homo s a p i e n s ) . 'The sapiens n a t u r e o f the f i n d * the pronounced 
c h a r a c t e r of the mental eminenceXaccentuated, nowever, by the age o f the 
i n d i v i d u a l and l o s s o f the lower i n c i s o r s i n l i f e ) . L i n e engraving o f jaw 
i s o f l e f t s i d e o f mandible, and shows t h r e e f o r a m i n a l openings s e v e r a l mm. 
a p a r t and arranged i n a s o r t o f t r i a n g l e ; two l a r g e openings l o c a t e d 
r e s p e c t i v e l y under P ml and Pm2 and the t h i r d , somewhat s m a l l e r and, u n l i k e 
the o t h e r two, d i r e c t e d f o r w a r d . 
R e n t a l f o r a m i n a s - Lower Primates - - m u l t i p l i c i t y o f fo r a m i n a ; Higher 
Anthropoids -tendency towards m u l t i p l e f o r a m i n a , though c o n d i t i o n v a r i a b l e } 
Sinanthropus -opening c o n s i s t e n t l y m u l t i p l e , r a n g i n g from two t o as h i g h 
as f i v e foramina; H e i d e l b e r g jaw - t h r e e foramina on r i g h t s i d e , two on 
l e f t ; Neanderthal specimsfe ( i n c l u d i n g Mount £ZnTabun m a t e r i a l ) - g e n e r a l l y 
c h a r a c t e r i s e d by two fo r a m i n a ; Mount Carmel Skhul types^ (which approach 
sapiens i n many d i a g n o s t i c f e a t u r e s ) char, by s i n g l e f o r m i n marking t y p i c a l 
c o n d i t i o n i n sapiens; Homo: sapiens - s i n g l e foramina i s the r u l e , the 
opening o r d i n a r i l y l y i n g j u s t beneath Pm2| c o n d i t i o n v a r i e s - q u i t e a number 
of sapiens mandibles show 2 f o r a m i n a l openings, a t l e a s t on one s i d e - i n 
such cases the a s s o c i a t i o n o f the two openings i s o f t e n c l o s e , sometimes 
l i t t l e more than d i v i d i n g s l i v e r o f bone across what would o t h e r w i s e be a 
s i n g l e opening; t h r e e openings - d e c i d e l y r a r e . Simenton, F.V. ( I 9 2 3 ) -none 
I n Caucasian m a t e r i a l examined, but s i n g l e * " * "instance each amongst 
b i s American I n d i a n and n e g r o i d m a t e r i a l . S t a t i s t i c a l chances i n v o l v e d 
i n the d i s c o v e r y o f an i n d i v i d u a l w i t h t r i p l e mental foramina a t F o x h a l l J 
3 f o r a m i n a l openings have an in c i d e n c e o f 0 . 1 9 $ . More th a n t h r e e openings 
have never been observed i n modern man. One wishes b o t h sides o f the jaw 
had been i l l u s t r a t e d so t h a t t h e r e would be the p o s s i b i l i t y o f comparison* 
?one o f the " p e c u l i a r c h a r a c t e r s " r e f e r r e d t o by Huxley 1 8 6 3 . 

I n the D a i l y M a i l o f 25 February 71948, Dr 9 T. T. Paterson was 
c l a i m i n g sub-Crag workshops a t Sheringham and s a i d he was g o i n ^ t o watch 
f o r bones, but t h a t f i r s t he would " t r y t o l o c a t e 8 inches of bone found 
over 100 years ago and taken t o America by an e m i g r a t i n g E n g l i s h d o c t o r . 
I t may be the jaw o f the 'Man o f the Dawn 1". 

H. E.P.Spencer, i n "The Contemporary Mammalian F o s s i l s o f the Crags1.*, 
Trans. Suff<> Nat. Soc., V o l . 1 2 , P a r t 5 , pages 3 3 3 - 3 4 4 ? says " . . . t h e c o n d i t i o n * 
o f the bone as d e s c r i b e d c l o s e l y resembles t h a t o f the t r u e Crag fauna ( i . e . 
the contemporary f o s s i l s ) , t o which i n a l l p r o b a b i l i t y t he F o x h a l l jaw 
belongs" 

"The F o x h a l l Man" by H.EeP.Spencer appeared i n the East Anglian? 
Jfegazine, A p r i l 1965? i s noted t h a t t h e Red Crag was thought t o be 
Pliocene a t the time of the d i s c o v e r y o f the jaw, and t h a t i t i s now 
c l a s s i f i e d as Lower P l e i s t o c e n e . Mr. Spencer a l s o mentions t h a t 'As e a r l y 
as I 8 4 6 the Rev. Pro f e s s o r Henslow expressed the view t h a t i t was the l e s s 
m i n e r a l i s e d bones from the Crag which were the t r u e f o s s i l s o f t h e p e r i o d . 

As a r e s u l t o f the newest d i s c o v e r i e s . . . . . i n A f r i c a , a u t h o r i t i e s on 
the e v o l u t i o n o f man's a n c e s t r y / w i l l have t o r e c o n s i d e r the problem of 
F o x h a l l Man1 

I t i s hoped t h a t the above notes have e x t r a c t e d some of the more 
f a c t u a l m a t e r i a l about the F o x h a l l mandible. U n t i l s i m i l a r m a t e r i a l t u r n s 
up ( i n beds of s i m i l a r age), or u n t i l t h e o r i g i n a l jaw i s found f o r modern 
c r i t i c a l a n a l y s i s , the t r u e age and o r i g i n o f t h i s famous specimen w i l l no 
doubt continue t o f a s c i n a t e and t a n t a l i s e t he s t u d e n t o f such m a t t e r s . 

E x t r a c t e d by R.Markham. 

21. 



AN AUGER 'TRAVERSE NEAR BLACKSMITHS CORNER, BELSTEADo 
The f o l l o w i n g a r t i c l e i s an account of t r i a l g e o l o g i c a l mapping 

c a r r i e d out by the w r i t e r and Mr. Jc Norman: on the 2 8 t h , May 1 9 6 7 . 
The area augered was a smal l v a l l e y (now m a i n l y d r y ) near 

Blacksmiths c o r n e r , Belstead (see map, p.23)0 
Samples recorded were from f u l l auger depth ( 2 ! 6 " ) . An auger was 

used since the area i s l i g h t l y wooded and J '-very few exposures were observed. 
The f i r s t auger l i n e was taken p a r a l l e l t o the main v a l l e y across 

a s m a l l secondary v a l l e y a t r i g h t angles t o the main v a l l e y ( t h i s second 
v a l l e y i s not marked on O.S. sheet 1 5 0 ) . 

Line (a) approx* 60 yds* long* 
Distance No* o f 
between auger 

hole 
(see d i a g * ) 
( l ) Coarse g r i t t y deep orange sand 
(•2) orange brown f i n e loam 
( 3 ) brown s o i l y c l a y 
( 4 ) coarse s o i l y browrr sand 
(5) stony brownish sand (much f l i n t ) 
( 6 ) orange sand (pure) 

D e p o s i t found 
auger 
holes 

15yds< 
10 1 1 

15 ! : 

rj €» 

10 " 

D i f f e r n n o e 
i n h e i g h t 
of land* 

4 1 drop 
4 * drop 
5 l r i s e 
3 ? r i s e 
3 f r i s e 

A second auger l i n e was made a t r i g h t angles t o the f i r s t and t h i s 
l i n e was c a r r i e d ac: ross the main v a l l e y and i n a curve through the wood 
(mixed woodland) on the south west s i d e o f the main v a l l e y . 

Line ( b ) approx. 4 0 0 yds* l o n g 
Distance 
between 
auger 
holes 

No. 
of 
hole 

15 yds, 
10 1 1 

( 1 ) 
( 2 ) 
( 3 ) 
( 4 ) 
( 5 ) 

1? 
( 8 ) 
(9) 

(10) 
( 1 1 ) 
( 1 2 ) 
(13.) 

Holes ( 8 ) t o ( 1 3 ) were i n 

15 
15: 

25. 
8 
2 
8 
20 
50 
70 

120 

Deposit found 

t h i s i s no* ( 6 ) of l i n e (A) 
orange sand ( p u r e ) 
l i g h t brown loam ( v e r y wet) 
g r i t t y s o i l o n l y 
B r i c k e a r t h / a l l u v i u m 

11 M 

1! 11 

sandy loam ( l i g h t y e l l o w ) 
(more orange) 
l i g h t y e l l o w 

D i f f e r e n c e 
i n h e i g h t 
of l a n d 

drop 3 1 

5 ? 

6* 
6} " 
No change 
No change 
5 f r i s e 
4 f " 
6 3 " 
No change 
No change 
8' f drop 

t h i c k woodland* A v e r y marshy stream-
ran between holes ( 5 ) and ( 6 ) . Hole ( 7 ) was i n a d r y stream bed* 

The d i s t a n c e s i n the l a s t column are the d i f f e r e n c e s i n v e r t i c a l 
d i s t a n c e between one hole andtthe next ( t h e s e were e s t i m a t e d ) . 

The w r i t e r expresses h i s thanks t o Mr. J. Norman f o r h i s v a l u a b l e 
a s s i s t a n c e w i t h t h i s map work* 

S. J. MacParlane. 

NOTES FOR BEGINNERS 

I n t r o d u c t o r y l i t e r a t u r e and s i t e s t o v i s i t are the c h i e f requests 
of many people, and i t i s hoped t h a t the f o l l o w i n g may be of some use-
B00KS 

" F o s s i l s 1 1 By F*H.T.Rhodes, H.S.Zim and P.R.Schaffer, 5 / - . 
"Rocks and M i n e r a l s " by H.S.Zim and P.R.Schaffer, 5 / - . 

- p u b l i s h e d by Paul Hamlyn, London, th e y c o n t a i n a g r e a t d e a l o f 
i n f o r m a t i o n , are i n c o l o u r , and i n e x p e n s i v e . 

"East A n g l i a and A d j o i n i n g Areas" by C.P.Chatwirr. 
"London and Thames V a l l e y " by R.L.Sherlock 

- B r i t i s h Regional Geologies S e r i e s ( G e o l o g i c a l Museum, London); 
good i n t r o d u c t o r y books t o the geology o f the areas mentioned; c.6/- each* 

Leant> n u t d U^r>& 5 z l \ 
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E x p l a n a t i o n s of I l l u s t r a t i o n s , page 25* 

L e f t s - g r i n d i n g s u r faces o f t e e t h o f horse-jaw from Forest-Bed, Paston 
(see page / ) 
LpM^ - l e f t pre-molar, lower second, e t c * 
IMj£ - l e f t molair, lower f i r s t , e t c . 
I - i n c i s o r . 

R i g h t , tpys - g r i n d i n g s u r f a c e o f deformed e l e p h a n t - t o o t h (see page jj ) 
T - t a l o n i d 5 1 , e t c * -nos. of p l a t e s , 

( n o t t o s c a l e ) 
R i g h t , centres -diagrammatic view of deformed e l e p h a n t - t o o t h (see p* \ fy ) 

- a f t e r drawing i n a r t i c l e "by C.Wells (P. G. S.), reduced* 
R i g h t , lowers - t h e F o x h a l l Mandible (see p. *C.O ) 

- a f t e r drawing i n a r t i c l e by J. Reid Moir (P*P*S*E.A*$ ( a f t e r 
R E C c l l y e r ) . 

( c o n t i n u e d from page 22) 

G e o l o g i c a l Maps ( G e o l o g i c a l Survey) 
25 m i l e s t o One I n c h , B r i t i s h I s l e s , Ce3/6D. 
One i n c h t o one m i l e s -Sheet 206 -Sudbury 

207 - I p s w i c h 
208 & 225 -Woodbridge & F e l i x s t o w e . 

c* 5 / - each* 
B r i t i s h Museum ( N a t u r a l H i s t o r y ) p u b l i c a t i o n s -

" B r i t i s h Caenozoic F o s s i l s 1 1 6 / - - i l l u s t r a t i o n s o f Crag and 
Eocene f o s s i l s * 

" B r i t i s h Mesozoic F o s s i l s " 12/6d - i l l u s t r a t i o n s o f Chalk and1 

J u r a s s i c f o s s i l s * 
-two v e r y u s e f u l b o o k s . f o r f o s s i l i d e n t i f i c a t i o n * 

"Man the Toolmaker" by K.P.Oakley c . 4 / - - f o r f l i n t implements. 
" I n s t r u c t i o n s f o r C o l l e c t o r s , no. 1 1 . F o s s i l s , M i n e r a l s and Rocks" 

V -
Some c l a s s i c l o c a l i t i e s t o v i s i t -

Essexs- Walton-o:i-the-Naze c l i f f , C R / T M 2625, -London Clay, Red Crag, coast 
and e r o s i o n f e a t u r e s * 

S u f f o l k s - S t u t t o n c l i f f , TM 151330, -London Clay* S t u t t o n B r i c k e a r t h , 
e s t u a r y f e a t u r e s . 

B a t t i s f o r d , Stone Cottages p i t , T M 061538 -pebbly Red Crag. 
C r e e t i n g H i l l , C r e e t i n g St. Mary, TM c . 0 9 4 5 5 5 , -Sands, Gipping 

G l a c i a t i o n d e p o s i t s * 
Great Blakenham (Mason's 1)? ™ H38CO, -Chalk, L o w e s t o f t and 

Gipping T i l l s , g l a c i a l f e a t u r e s * 
Bramford ( f C o e T s ! ) , TM I 3 O 4 8 2 , Chalk, Thanet and Reading Beds, 

Red Crag ( n o n - s h e l l y ) , Gipping T i l l . 
Bawdsey c l i f f , TM 345385? -London Clay, Red C rag, c o a s t a l f e a t u r e s * 
S u t t o n , P e t t i s t r e e H a l l , TM 3O444O, C o r a l l i n e Crag* 
B u t l e y , N e u t r a l Farm, TM 3 7 2 5 H , -Red Crag* 
C h i l l e s f o r d , Church p i t , TM 383523, - C h i l l e s f o r d Crag, C h i l l e s f o r d 

Clay* 
Sudbourne Park, TM 4 O 7 5 1 4 , - C o r a l l i n e Crag* 
Aldeburgh b r i c k w o r k s , TM 4 5 4 5 7 I , - C o r a l l i n e Crag, P l e i s t o c e n e 

Crags* 
Easton Bavents c l i f f s , TM 514773 t o 518792, -Norwich Crag, 

Baventian Clay, Westleton Beds* 
Corton c l i f f s , -Cromer F o r e s t Bed S e r i e s , N o r t h Sea D r i f t , 

Corton Beds, L o w e s t o f t T i l l * 
Hoxne b r i c k w o r k s , TM 17-5767, -Hoxnian Beds* 

E T o r f o l k f - C f i i s t o r St* Edmund, 1^238046, -Beeston Chalk, Norwich Crag g r a v e l s . 
Eramerton, TG 29506O & 299O6I, -Norwich Crag* 
Mundesley c l i f f s , TG 3253579 ^Cromer F o r e s t Bed S e r i e s , G l a c i a l 

Deposits* 
West Runton c l i f f s and f o r e s h o r e , TG 185432, - f t trGhalk, Cromer 

F o r e s t Bed S e r i e s , G l a c i a l d e p o s i t s * 
Hunstanton c l i f f , TF 675420, -Carstone, Red Rock, Lower Chalk. 

' - - A- x ~\~^*W^A \ 





COMMENT, AND NOTES ON I966-I967 
TJie G e o l o g i c a l Group p u b l i c a t i o n s and f i e l d w o r k meetings of the l a s t 

year (1966-I967) may perhaps be s a i d t o have had t h e i r c o n c e p t i o n i n the mid 
1950s, when the w r i t e r , then a t s c h o o l , f i r s t began v&39serious s t u d y of the 
geology o f the I p s w i c h area, encouraged by, among o t h e r s , Mr* H* Spencer, 
then of the I p s w i c h Museum* Soon a f t e r , C o l i n Sawes and Chris A l l e i n , occasions 
- a l l y w i t h o t h e r s , were t o j o i n i n f i e l d w o r k , two o f the most i m p o r t a n t ' d i g s 1 

b e i n g at Beggars Sall o w , I p s w i c h (Summer 1960) and T a t t i n g s t o n e ( A p r i l I963). 
The m a t t e r of s t a r t i n g a l o c a l g e o l o g i c a l p u b l i c a t i o n was considered i n the 
e a r l y 1960s, b u t was prevented by s e v e r a l d i f f i c u l t i e s * 

I n 19655 on becoming based a t t h e Ip s w i c h Museum, the w r i t e r was soon 
to g a t h e r a keen group of 1 j i g g e r s : -John Norman, S* (*Mac !) MacFarlane, 
Peter Grainger, Claude Garrod and Miss S. ( 1 O l l e y * ) 0 1ley f o r m i n g the nucleus, 
o c c a s i o n a l l y j o i n e d by o t h e r s * Three of t h e a c t i v i t i e s which were t o p o i n t to 
the fmicure p a t t e r n were-

Sat. 19 - Mon. 21 March 1966 -Dr. Pa Norton's ! d i g f a t Aldeby. 
Sun* 24 A p r i l 1966 - c o a c h - t r i p t o Hunstanton and Sandringham Warren (witii 

Mr* Hawes's school g r o u p ) * 
Sat. 28 May 1966 -Paramoudra Club (Norwich G e o l o g i c a l Group) f i e l d t r i p 

t o G i p p i n g V a l l e y (Bramford, Claydon, C r e e t i n g , Great Blakenham, 
B a t t i s f o r d ) , l e d by Mr. Spencer? l o c a l e n t h u s i a s t s p a r t i c i p a t e d 
by k i n d i n v i t a t i o n o f the Paramoudra Club. 

P u b l i c a t i o n s t a r t e d i n the Summer o f I 9 6 6 , and s i n c e then t h e f o l l o w i n g : 
have appeared-

N e w s l e t t e r s nos. 1 ( l 8 June I 9 6 6 , -3 pages), 2 (10 August 1966, - 1 p . ) . 
3 (3 November 1966, ~ l p . ) , 4 (30 December 1966, - l p . ) , 5 ( l l A p r i l I967 , - I p . ) j 
6 (14:-June 1967, - l p . ) . 

B u l l e t i n s nos. 1 (August I 9 6 6 , p u b l i s h e d Sept. I 9 6 6 , -2'7 p p . ) , 
2 (February I 9 6 7 , M March 1967, -22' p p . ) . 

Finance of p u b l i c a t i o n s , June 1956 t o May 1 9 6 7 s -
Expenditure 

Postage, N e w s l e t t e r s 1~5 
11 , B u l l e t i n s 1 &. 2 

Envelopes, N e w s l e t t e r s 1-5 
" , B u l l e t i n s 1 & 2-

S t e n c i l s , N e w s l e t t e r s 1-5 
" , B u l l e t i n s 1 & 2 

D u p l i c a t i n g I n k 
11 Paper 

Paper fa&eners 

( T y p i n g , d u p l i c a t i n g ? tizae, l a b o u r , c e r t a i n postages, -mot 
charged above) 

Income £ s d 
S u b s c r i p t i o n s 11 3 0 
B u l l e t i n s purchased — 15 0 
Donation _ 8 8 

£12- 6b 8d 
(Ths income and exp e n d i t u r e f i g u r e s : - checked by J . Normarc andn 

£ 8 d 
1 19 2 
1 1 0 - 9 5 - 7 0 - 7 0 
0 c 0 - 16, & 
4 14 3 

- 10 4 
&3 8 d 

R. Markham. 



Meetings have been*--
Wed* 22 June 1966 -Church Lane p i t , Claydon (evening) 
F r i . 15 J u l y 1966 -Tuddenham S t . M a r t i n ( evening) 
Sun* 3 1 J u l y 1 § 6 6 -'Leviiigton Creek 
Sun* 14 Aug. 1966 -Harkstead 
Sat. 20 Aug. 1965 -Braraford ( e v e n i n g ) 
Sun* 13 Nov. 1966 -Braraford o l d b r i c k y a r d 
Sun* 8 Jan* I 9 6 7 - B a t t i s f o r d 
Sun. 14 May I 9 6 7 -Sudbourne Pap?k 

F i e l d t r i p s on which group members have been i n v i t e d were-
Sun. 3 J u l y 1966 -Sudbourne, B u t l e y , S u t t o n , W a l d r i n g f i e l d (coacfr, 

- C c n c h o l o g i c a l S o c i e t y ) • 
Sun. 16 J u l j r 1967 -Sudbourne, B u t l e y , S u t t o n , W a l d r i n g f i e l d (Essex 

F i e l d Club, Geology Group)* 
Sat* 22 J u l y 1967 -West Runton ( C o n c h o l o g i c a l S o c i e t y ) . 

Finance o f c o a c h t r i p s has been d i s a p p o i n t i n g . The j o i n t f i e l d t r i p o f 3 J u l y 
1966, because o f a number o f people n o t t u r n i n g up, made a l o s s o f £ 1 103.* 
which had t o be made up by p r i v a t e d o n a t i o n . Proposed f i e l d t r i p s (by coach) 
to Sevenoaks, and ( j o i n t f i e l d t r i p ) t o S u f f o l k Crags have had t o be c a n c e l l e d . 

26. 



From a s t u d y o f the y e a r ! s events and from comments r e c e i v e d , the 
a c t i v i t i e s of t h e next year w i l l be d i r e c t e d a t 

( i ) - c o n t i n u e d p u b l i c a t i o n o f the B u l l e t i n , t h e o b j e c t b e i n g t o 
encourage i n t e r e s t and r e s e a r c h i n t o l o c a l geology. Students 
i n p a r t i c u l a r can use t h i s as a medium t o s t a r t t h e i r 
s c i e n t i f i c and l i t e r a r y c a r e e r s ( i t ' s r e a l l y q u i t e easy'.) i n 
the form o f s h o r t notes. P r o f e s s i o n a l s can g i v e v a l u a b l e h e l p 
i n t he form o f a r t i c l e s , 

( i i ) - c o n c e n t r a t i o n o f the Group's own f i e l d a c t i v i t i e s on two or 
t h r e e * re s e a r c h digs*? these have proved u s e f u l and popular 
i n t he paste I n d i v i d u a l s t u d i e s w i l l be encouraged. 

We have been i n v i t e d t o p a r t i c i p a t e i n a j o i n t f i e l d - m e e t i n g -
( t o the Waveney V a l l e y ) i n t h e near f u t u r e ? meetings o f t h i s 
type enable a welcome enlargement of our programme from time 
t o t i m e . 

( i i i ) - p r o d u c t i o n of the n e w s l e t t e r s t o i n f o r m members of l o c a l 
g e o l o g i c a l a c t i v i t i e s . S e veral l o c a l S o c i e t i e s h o l d g e o l o g i c a l 
l e c t u r e s and f i e l d t r i p s , and i t i s p o l i c y t o encourage these 
by a d v e r t i s i n g them i n our n e w s l e t t e r . 

Subscription i s 10/V-for one year. 



A r t i c l e s appearing i n the f i r s t two B u l l e t i n s were-
No. 1 ( A ^ s t 1 9 6 6 ) 
Spencer, JL.E.P. "Geographis and G e o l o g i c a l Notes on the Ip s w i c h D i s t r i c t " ! — 3 # 
$Agas,R$reprint)"An Account o f Dunwich i n 1589" 4. 
MacFarlane,S.J.J '"The Crag Exposure t o the West o f the Water Tower on 

Rushmere Heath 1 1 5-7 • 
"Marsupites from the G i p p i n g ValSey Chalk" 6. 
"Note of some Crag f o s s i l s i n the Museum of the Geology 

Department o f Birmingham U n i v e r s i t y " 6. 
" I l l u s t r a t i o n s o f Common Crag M o l l u s c s " 8-10. 
" S e c t i o n t h r o u g h j u n c t i o n o f Red and C o r a l l i n e Crags, 

"The Rocks" Ramsholt" 10-12.-
"BibliographysParamoudra Club B u l l e t i n " 11 & 13# 

( P r e r e , J , r e p r i n t ) " A c c o u n t o f Flint-Weapons d i s c o v e r e d a t Hoxne i n S u f f o l k " I 4 
( S m i t h , W , r e p r i n t ) E x t r a c t s f r o m " S t r a t a i d e n t i f i e d by Organised F o s s i l s " 15* 

"Bibliography?Proceedings of the P r e h i s t o r i c S o c i e t y o f 
East A n g l i a " 16-19. 

" F o s s i l s c o l l e c t e d from the London Clay, I 9 6 & " 19-20. 
" S i m p l i f i e d Table of L o c a l S t r a t a " 20. 
"An Excava t i o n i n the C o r a l l i n e Crag a t T a t t i n g s t o n e " 21-23. 
" W a l d r i n g f i e l d Crag" 24~25. 
"Notes on Weavers P i t , Tuddeniiam St. M a r t i n " 25-27. 

Markham, R. 
Markham, R. 

EX. 

Holcombe, C. 

EX. 

EX. 

A l l e n , Co 
EX. 

Markham, R. 
Markham, R. 
Markham, R. 
go. 2? (February I 9 6 7 ) 

EX. " F o s s i l s Recorded from t he Gipping V a l l e y Chalk" I - 3 . 
Markham, R. " F o s s i l s f r o m the Gip p i n g V a l l e y Chalk, and a Note on 

the Zones" 3-4. 
"Chalk i n the Orwell V a l l e y " 4 . 
" B i b l i o g r a p h y - T r a n s a c t i o n s o f the N o r f o l k and Norwich 

N a t u r a l i s t s ' S o c i e t y " 5~7» 
" B i b l i o g r a p h y -W.G.Clarke" 7 # 

" B i b l i o g r a p h y -Proceedings o f the P r e h i s t o r i c S o c i e t y " 8-9. 
"The Geography of the !Crag Sea !" 10-11. 
"Red Crag Barnacles a t Bramford" • 11. 

Spencer:, H. E.Po"Sizewell Norwich Crag; R i f l e Range S i t e (1953)" 12'# 
Markham, R. "Crag F o s s i l s from Broome (1963)" ' 12-13. 

"Note on N u c a l l a i n the Weybourne Crag ( A p r i l I 9 6 3 ) " 14. 
"A Forest-Bed P i g " 14. 
"Notes on the Forest-Bed Deer Jaws i n Norwich C a s t l e 

Museum" I 4 - I 8 . 
"Upper P l e i s t o c e n e Mammals o f N o r f o l k " 18-22:. 

A l l e n , C. 
EX. 

EX. 
EX. 

A l l e n , C. 
A l l e n , C. 

Markham, R. 
Markham, R. 
Markham, R. 

Markham, R. 
( EX. - e x t r a c t e d by the e d i t o r ) R.M. 
GEOLOGICAL GROUP, IPSWICH. BULLETIN NO. 3* AUGUST I967. 
E d i t o r , R.A.D.MarkJ^am, c/o The Museum, High S t r e e t , Ipswich, S u f f o l k . 
?he editor wishes to thank the people who have made t h i s b u l l e t i n possible 

^contributors, s u b s c r i b e r s , d u p l i c a t o r , and Ipswich Museum f o r f a c i l i t i e s 
granted; s t e n c i l s typed by e d i t o r . I t has been again necessary to hold over 
the notes on the Church Lane, Claydon, p i t . Permission to v i s i t p i t s and 
sections should always be obtained from the owner or occupier og th© land. 


