
Durham E-Theses

The morphology, ethology and palaeoecology of certain

trace fossils from the Jurassic rocks of England

Farrow, George Ernest

How to cite:

Farrow, George Ernest (1967) The morphology, ethology and palaeoecology of certain trace fossils from

the Jurassic rocks of England, Durham theses, Durham University. Available at Durham E-Theses
Online: http://etheses.dur.ac.uk/9274/

Use policy

The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-pro�t purposes provided that:

• a full bibliographic reference is made to the original source

• a link is made to the metadata record in Durham E-Theses

• the full-text is not changed in any way

The full-text must not be sold in any format or medium without the formal permission of the copyright holders.

Please consult the full Durham E-Theses policy for further details.

Academic Support O�ce, The Palatine Centre, Durham University, Stockton Road, Durham, DH1 3LE
e-mail: e-theses.admin@durham.ac.uk Tel: +44 0191 334 6107

http://etheses.dur.ac.uk

http://www.dur.ac.uk
http://etheses.dur.ac.uk/9274/
 http://etheses.dur.ac.uk/9274/ 
http://etheses.dur.ac.uk/policies/
http://etheses.dur.ac.uk


P l a t e One 

The Wortii S e a c o a s t o f n o r t l i e a s t Y o r l c S x i i r e 
s o u t l i = s o u t a e a s t of D l e a ¥yj.ce P o i n t , siiowing-
t h e b a c i c s h o r e f r o n w l i i c i i many t r a c e f o s s i l s 
d e s c r i b e d i n t h e t e x t were c o l l e c t e d . 

P h o t o g r a p h t a k e n from t h e t r a c k x/hich .leads 

doT:m t h e c l i f f from R a v e n s c a r under t h e 

C o a s t - g u a r d hut« 

The f e a t u r e a t t h e t o p o f t n e u n d e r c l i f f 

i s made by t h e i l i l l e r b e c k Bed. 





P l a t e Two (A) 

The N o r t h S e a c o a s t a t C l o u g h t o n IJyke» 
shox'/ing t h e l i m i t e d " s p r a y - z o n e " where 
t r a c e f o s s i l s a r e xiell p r e s e r v e d , b e n e a t h 
w h i c h a l g a e p r o h i b i t e x a m i n a t i o n . 

The c l i f f i s formed of t h e h i g h e r 

M i d d l e D e l t a i c a e r i e s . 
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P l a t e Txfo ( i3) 

The "Syray-L;one" i m r i e d i a t e l y n o r t h of 
C l o u g h t o n V/yKe, showing the abundance 
o f f a l l e n m a t e r i a l i n the form of l a r g e 
t a b u l a r b l o c k s of i d e a l s i z e f o r the 
a p p l i c a t i o n of the Quadrat t e c h n i q u e . 

The b l o c k s x f i t h e x c e l l e n t l y d e v e l o p e d 

p a r t i n g l i n e a t i o n coue f r o u a p e r s i s t e n t 

s a n d s t o n e i n the l i i d d l e D e l t a i c b e r i e s . 



g 



P l a t e T h r e e 

V e r t i c a l s e c t i o n of l o o s e b l o c k of S o 3 o 3 2 , 

a sandy l i m e s t o n e from the S c a r b o r o u g i i J e d s 
o f R a v e n s c a r , showing almost 100^ r e - v j o r k i n g 
by b u r r o w i n g o r g a n i s m s , w i t h t h e complete 
d e s t r u c t i o n o f o r i g i n a l b e d d i n g . 



I ! 



i - l a t c F o u r 

Two l o o s e bloCis:s of Lower L i a s s i c 
i x O t t l e d i:.arl on t h e f o r e s h o r e x-iest 
o f L y u e 3.e.j±s , s^aoxirintj' d i a g e n e t i c a l l y 
en/ianced p r e s e r v a t i o n of t n e t r a c e f o s s i l s 
T h a l a s s i n o i d e s , C o r o p n i o i d e s l y a e n s i s , 
C h o a a r i t e s and S h i a o c o r a l l i u i n , 





P l a t e F i v e 

C l o s e - u p of Coropi.iioic es l y m e n s i s ( r i g ^ i t ) 
and 3.a±zocoral 1 i u u j e n e n s e ( l e f t ) f r o r i 
t h e b a s e of t h e I D l l e r b e c k Ided b e n e a t h 
S t a i i i t o n c a l e 5 siiowing- t h e p r e s e r v a t i o n 
o f d e l i c a t e s c r a t c h m a r k i n g s on t h e w a l l s 
o f b u r r o w s i i . i p r e s s e d i n t o v e r y f i n e -
g r a i n e e ^ . c a o l i n i t i c s i l t s o f t^ie Lower 
D e l t a i c b e r i e s , x 10 



« 

I 

k A ^^^^ i 



P l a t e b i x 

R e c e n t c o l o n y of A r e n i c o l a m a r i n a i n 
l i t t o r a l mud, S a n d s f o o t , D o r s e t . 

Note t h e v a r y i n g p r e s e r v a t i o n o f t h e 

i n h a l e n t f u n n e l duo t o d i f f e r e n c e s 

i n t h i x o t r o p y . 





P l a t e S e v e n 

R e c e n t t r a i l s of L i t t o r i n a l i t t o r e a 
p r e s e r v e d i n l i t t o r a l mud. 

A . C l o s e - u p of t y p i c a l t r a i l made i n 

mud I'llth low t h i x o t r o p y ; n o t i c e t h e 

marked t r a n s v e r s e r i d g e s (HAl-JTZbCx-IEL) 

;3. G e n e r a l v i e w o f t r a i l showing t h e 

v a r i a b l e p r e s e r v a t i o n o f t h e t r a n s v e r s e 

r i d g e s , c a u s e d by t i i i x o t r o p i c d i f f e r e n c e s 

5,IiABIT2ii3CiISL): s c a l e = 10 cm. 

G. G e n e r a l viev/ o f a s e t of p a r a l l e l 

t r a i l s w i t h v e r y pronounced l a t e r a l 

r i d g e s b u t poor t r a n s v e r s e r i d g e s , 

c o n s t r u c t e d u n d e r t h i n s h e e t of 

w a t e r (.FAUil^OrJ) s p e n c i l = 9 cia. 







P l a t e E l e v e n 

A r e n i c o l i t e s s k e l t o n e n s i s s p. nov. from 

b a s a l Upper L i a s , i r a u e d i a t e l y above the 

S u l p h u r Bajid, Worth S k e l t o n . 

Top. Type specimen, showing t h e s t r i k i n g 

b e d - j u n c t i o n p r e s e r v a t i o n , a s s o c i a t e d 

C h o n d r i t e s , and b l a c k b u r r o x v - l i n i n g . 

Note t h e burrow w i t h t h e f u n n e l 

p e n e t r a t e d by p r o t r u s i v e l a m i n a e 

t o t h e r i g h t of the photograph. 

Bottom, bpecimen showing the h i g h l y p o l i s h e d 

burrox'/ x ^ a l l s and t he tube c o n s t r i c t i o n s 

c a u s e d by r e s i s t a n t bands i n the 

s i d e r i t e mudstone. 



cms. 



P l a t e T e n 

G t i o n d r i t e s from t h e Middle L i a s s i c bandy S e r i e s 

P r e s e r v e d by b e d - j u n c t i o n s e d i m e n t a t i o n , 

from a l o o s e b l o c k n o r t h of S k i n n i n g r o v e . 

B. A s s o c i a t e d v ^ i t h G u r v o l i t h u s and E n t o l i u n , 

p r e s e r v e d by b e d - j u n c t i o n s e d i m e n t a t i o n 

a c c e n t u a t e d by b a K i n g from the C l e v e l a n d iJyke; 

from C l i f f R i g g q u a r r y , n e a r G r e a t Ayton, 



'iir the Nat Size ""'''' " ^ ' " " l i s s - - ^ 



P l a t e K"ine 

A. E i o n e n o n i l i f o r i u i s TATi;; G. , a beaded 

t r a c e f o s s i l from t h e mamurian of 

Howick, Northumberland ( t y p e s pecimen) 

B. Beaded t r a c e f o s s i l from Swath Beck Hush, 

f-ioor House jMational Wature R e s e r v e , w i t h 

s h a r p l a t e r a l r i d g e s . 

( J o R e l a t e d t r a c e f o s s i l from same l o c a l i t y 

l a c k i n g a beaded appearance and p o s s e s s i n g 

pronounced l a t e r a l r i d g e s . 





i ' l a t e E i g h t 

A o C l o s e - u p of t y p i c a l beaded t r a i l of 

the araphipod Corophium v o l u t a t o r , 

p r e s e r v e d i n mud w i t h loxi? t h i x o t r o p y . 

B, G e n e r a l v i e w of a s e t of R e c e n t t r a i l s 

o f Corophium v o l u t a t o r , shoi^ing unbeaded 

a r e a s c a u s e d by subsequent t h i x o t r o p i c flow, 



P l a t e ii^ourteen 

A. C l o s e - u p of a v e r t i c a l s e c t i o n showing 

t h e " s a g g i n g " of t h e l a m i n a e on the 

i n s i d e of t he 'U'. 

Wote t h e d e p r e s s e d l a m i n a e of t h e i n h a l e n t 

and t h e p l u g g e d tube of t h e e x h a l e n t l i n b 

of t h e burrow t o t h e l e f t . 

B. P l a n viev/ of a h o r i z o n t a l s e c t i o n showing 

the s l i t - l i K e c r o s s - s e c t i o n of tne oarrous 





P l a t e Twelve 

O b l i q u e v i e w of l o o s e b l o c k of l a m i n a t e d 
s a n d s t o n e (S=i3.35) from the Sc a r b o r o u g h 
Beds of R a v e n s c a r , shov/ing b o t h v e r t i c a l 
and h o r i z o n t a l a s i ^ e c t s of A r e n i c o l i t e s 
s t a t h e r i 3ATII3R. 

P l a t e T h i r t e e n 

Viev; of v e r t i c a l f a c e of s a n d s t o n e , showir^g 

A r e n i c o l i t e s s t a t x x e r i d e s c e n d i n g from t h e 

p l a n e of a s m a l l unconformity., 

Note t h e s o l i d t u b e - c a s t s i n many of 

t h e b u r r o w s . 

The hammer = 38 cm, i n l e n g t h . 





P l a t e F i f t e e n 

A. C a l c a r e o u s ( g r i t s t o n e dogger icroiii t u e 
B e n c l i f f G r i t s e a s t of Osi.iington L i l l e 
s h o w i i i g sluiiip s t r u c t u r e a s s o c i a t e d w i t h 
an i u i i e a i a t e l y p o s t - d e p o s i t i o n a l f r a c t u r e , 

o C a l c a r e o u s g r i t s t o n e dogger f r o i i t h e 

L3 e n d i f f G r i t s o±i tne bac^is^iore j u s t 

w est of :iec c l i x f x-'oint , snowing d.eeply 

e r o d e d s l o t s c f D i p l o c r a t e r i o r . a r . t C 3 l l i sp.nov, 

T'Jote t h e l a r j ^ e s i a e , and uui i b b e l l - s h a p e d 

c r o s s - s e c t i o n . x O o l 5 

C. S i i i a l l e r examples of r e t r u s i v e . J i p l o c r a t e r i o n 

a r x e l l i a s s o c i a t e d w i t h s^iarp l i n g - i i o i d r i p p l e s 

iJote t h e s n a l l e r s i z e , sausa.ge-shaped c r o s s -

s e c t i o n , and l o w e r d e n s i t y , x 0.08 





P l a t e S i i c t e e n 

A , 

V e r t i c a l s e c t i o n of D i . ^ l o -

c r a t e r i o i ' i a r k e l l i froi.i K o t h e 

G r i t s of 3ov;leaze Cove showing 

t i i e s t r o n g S.preite and i n d i s t i n c t 

l i m b s . X -|-

C, 

h o r i z o n t a l s e c t i o n V e r t i c a l s e c t i o n 

shov/ing r i n g e d a p e r t u r e a c r o s s S p r e i t e x f i t i i 

and f a e c a l p e l l e t s , x 1 z ' e t r u s i v e l a n i n a e . x 1 





P l a t e S e v e n t e e n 

L a r g e l o o s e b l o c k o f s^l^dy l i r . . e s t o n e (b,:3,28) 

f r o m t a e Scarborou^;!! Jdeds on t h e bacxcslaore 

a t I r o n a c a r , w i t i i r e t r u s i v e D i p l o c r a t e r i o n 

a r i r i e l l i o c c u r r i n g ; i n hifc^h d e n s i t i e s o 





P l a t e i i i ^ i h t e e n ( A ) 

S i p l o c r a t e r i o n s t a t h e r i s p , n o v . f r o u a 
l a r g e l o o s e b l o c k ox s i d e r i t i c s a n d s t o n e 
f r o i a tlie D o g g e r i n baJ-tv.-ick Bay, n e a r 
¥nitby; uaxiraum b u r r o w densit3'- r e c o r d e d o 





i . - l a t e E i g n t e e n ( 3 / 

D i p l o c r a t e r i o n s t a t l i e r i a t i n t e r m e d i a t e d e n s i t y ; 

C l a ^Jab, Sa3-twic±c J a y . 





P l a t e S i g h t e e n (c ) 

D i p l o c r a t e r i o n s t a t L e r i a t low d e n s i t y ; 
b e n e a t h i f h i t b y H i g h L i g h t . 





P l a t e n i n e t e e n 

I x ' o n s t o n e n o d u l e s f r o m t i i e b a s e ox t n e 

E l l e r b e c k tied w i t i i C o r o p h i o i d e s l y m e n s i s ( C O Y S H ) 

A. A s s o c i a t e d w i t h o b l i q u e R l i i z o c o r a l l i \ i m 

j e n e n s e ZEIMirER a n d C l i o n d r i t e s . 

3, Shoxiring t h e d e l i c a t e t r a n s v e r s e s t r i a e , a nd 

t h e ' k e y = h o l e ' - s h a p e d c r o s s e c t i o n . 

I_n e a c h s p e c i m e n , n o t i c e t h e s t r i k i n g ; c o n t r a s t 

w i t h t h e w h i t e i c a o l i n i t i c , s o f t , s i l t s o f t h e 

Loxrer D e l t a i c S e r i e s . x -f 





P l a t e r l i n e t e e n ( l ) 

R h i z o c o r a l l i u u ( C o r o p h i o i d e s ) j e n e n s o ZiEiNlLSh; 
v e r t i c a l c r u s t a c e a u i b u r r o w s d e s c e n d i n g f r o - n 
t h e b a s e o f t h e D o g g e r i n t o t h e A l u . i y h a l e s 
i n L o n g Aig^it , E a s t C l i f f , V J h i t b y , 

V e r t i c a l f a c e s h o w i n g t h e c o a r s e l y 

s c r a t c h e d p p r e i t e on t h e r i g h t , anc 

s i i c r v c n s i e e d s h a l e x / i t h s e l e n i t e 

c i - y s t a l s on t h e l e f t . 

J . C. 

S l i c ^ e n s i d i n g a l o n g t h e B a s a l 'U' o f l a r g e 

buri-ow s i d e s o f b a s a l 'U' b u r r o w s n o w i n g t h e 

v e r y c o a r s e s c r a t c x i e s 

on l i h i b s a n d . S p r e i t e 



o lO 

C E N T I M E T R E S 



P l a t e T w e n t y 

3 k o l i t ! . x O S c . f . l i ^ i e a r i s ^jLLJiShAt; f r o i ; J e d 6 

o f t h e C s n i i n g t o n O o l i t e s , h l a c i c ileado 

Ac J u r r o \ 7 S a e s c e n d i n g p e r p e n u i c u l a r l y w i t h 

r e s p e c t t o a c r o s s - s e t o f s t r a t a . 

To t..ie l e f t o f t h e p h o t o g r a p n , b u r r o w s 

w i t h b e d - j u n c t i o n p r e s e r v a t i o n ; t o t h e 

r i g - : t , a b o ve t h e n a m n e r - h e a d , c o n c e a l e d 

b e d - j u n c t i o n p r e s e r v a t i o n . 

'.i. C l o s e u p o f v e r t i c a l f a c e o f o o l i t e , s h o w i n g 

c o n c e a l e d b e n - j u n c t i o n p r e s e r v a t i o n . 

C. h o r i z o n t a l s e c t i o n t h r o u g h t h e b u r r o w s o f 3 j 

s h o w i n g t h e i r c i r c u l a r c r o s s - s e c t i o n , and 

c o a r s e l y o o l i t i c f i l l i n g . 





P l a t e T w e n t y = f i v e 

C l o s e - u p o f T h a l a s s i n o i d e s s u e v i c u s f r o m t x i e 

c o n d e n s e d H a m b l e t o n c o l i t e b e r i e s o f F i l e y 3 r i g g . 

i M o t i c e t h e b l e a c h e d n a t u r e o f t h e burrov/s c o n p a r e d 

v / i t h t h e m a t r i x , v j h e r e s e r p u l i d s and E x o g y r a a r e 

v e r y a b u n d a n t . 

N e a r t h e f o u n t a i n - p e n ( l e n g t h = 13 cm.) one b a r r o w 

may be s e e n c u t t i n g a n o t h e r . n o r m a l l y t n e y anastoi-iose. 





P l a t e Tv/enty-foui" 

T h a i as s i n o i d e s s u e v i c u s p r e s e r v e d as w l i i t e , 

h o r i z o n t a l Y-sIxaped b-orrows s e t i n brovm 

c a l c a r e o u s g r i t ; l o o s e b l o c k of Harableton 

O o l i t e on F i l e y B r i g g . 





P l a t e Tv/enty-three 

Ao l a r g e T h a i a s s i n o i d e s s u e v i c u s (QUSIJ. ) frorti 

t h e T r i g o n i a h u d l e s t o n i Bed, R e d c l i i f T-oint, 

shox'/ing t h e dichotomous b r a n c h i n g and p e r i p h e r a l 

f u r r o w s , where l o o s e l y cotipacted s h e l l y m a t t e r 

has been retiov e d 'by e r o s i o n . 

Burrow w i d t h = 5 cm. 

3, i s o l a t e d burrow s y s t e m of T h a l a s s i n o i d e s s u e v i c u s 

i n sandy l i m e s t o n e (S.B.28) from t h e b c a r o o r o a g h 

Beds; C l o u g h t o n V/yke (54/020951). Mote the 

v e r y r e g n i l a r dichotomy. 

T e i c h i c l m u s a c c o u n t s f o r 90)'o of t h e i c x ^ i o f a u i i a 
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P l a t e T w e n t y - t x i f O 

E s s e n t i a l l y h o r i z o n t a l hummocky masses of 
T h a i a s s i n o i d e s s a x o n i c u s (GSII^T. ) from 
c o a r s e c a l c a r e o u s g r i t (s.3.28; of t h e 
S c a r b o r o u g h Beds; l o o s e b l o c k on t h e 
b a c k s h o r e s o u t h - s o u t h e a s t of B l e a ¥yke 
(45/993012;. 

Note t h e a n n e l i d - l i k e a x i a l c o r e ' r u n n i n g 

t h r o u g h many of t h e b u r r o w s . 





P l a t e Twenty-one 

Ophiomorpha borne ens i s XxDIJ from the C o r a l l i a n 

A. From t h e B e n c l i f f G r i t of L ^ e d c l i f f j e o i n t , 

s h o i f i n g t h e w a r t - l i i c e l i n i n g of t h e burrows. 

B. From Bed 6 of t h e Osraington O o l i t e s of 

B l a c k head, shoxuing t h e eroded l i n i n g , 

smootn c o r e , and dichotomous b r a n c h i n g . 

0. From Bed 7b of the Csmington O o l i t e s of 

B l a c k Kead, showing the r e g u l a r p i t s a l o n g 

t h e burrovj m a r g i n s . 



P l a t e T i T T e n t y - s i x 

R h i z o c o r a l l i u u i c i c a t r i c o s u s (TATE & 'BUi-uJi) 

from t h e Main Seam of the i l i d d l e L i a s 

I r o n s t o n e S e r i e s , O ld iMab, s o u t h e a s t of 

S t a i t h e s (^5 /79^137) I bed 52 of HCUARTl. (1953) 

JMotice t h e a p p a r e n t a b s e nce of S p r e i t e , t l i e 

a r e a b e i n g h i g h l y d i s t u r b e d by C h o n d r i t e s , 

and the l a c e r a t e d l i m b s . 

b p e c i n e n w h i t e n e d v/ i t h eimmonium c h l o r i d e . 



o lO 

CENTIMETRES 



:^'late T w e n t y = f i v e ( l ) 

View of an ^ j ^ l l e r b e c l c Bed i r o n s t o i i e n odule f r o . i 

b e n e a t h , shov/ing t h e b p r e i t e of £in oblic^ue 

R h i z o c o r a l 1 i u n j e n e n s e ZliNllSR, and many ' ^ e y - n o l e ' 

c r o s s - s e c t i o n s of C o r o p h i o i d e s l y n e n s i s {0LYD\11/ 

N o t i c e t h e s t a r t i n g b e d - j u n c t i o n p r e s e r v a t i o n , 

and t h e g r e a t d e t a i l o f t n e a p r e i t e n s c u l p t u r e . 



CENTIMETRES 





F l a t e T w e n t y - s e v e n 

A c 

: i h i z o c o r a l l i ' a . a c i c a t r i c o s u s 

shov/ing U-shaped v e r t e x and 

a b s e n c e o f S p r e i t e <, 

L o c a l i t y as i n pj . . 26 

G. 

R h i z o c o r a l 1 i u n 

c i c a t r i c o s u s , 

showing v e r y l o n g 

f l e x u o u s burrow 

axid t h i c k l i u b s . 

L o C o as i n .̂•̂ 1.26 

S i n a l l i n i t i a l s e c t i o n of 

R n i z o c o r a l l i u i n coH/iune bCxJv.i:-3T 

a s s o c i a t e d w i t n Vaeniciium, 

C h o u u r i t e s , s e r p u l i d c o l o n i e s 

and x-'inng. ( v e r t i c a l ) ; u-rey Beds 

(:3eds 80 of DEAF. 195̂ 4-); peaic, 





C E N T I M E T R E S 

o lO 

CENTIMETRES 



P l a t e T h i r t y 

P o l i s h e d s e c t i o n s of R h i z o c o r a l l i u m c i c a t r i c o s u s 

A. V e r t i c a l t r a n s v e r s e s e c t i o n showing the s i d e r i t e -

p l u g g e d l i m b s w h i c n appear m o t t l e d v/ith f a e c a l 

p e l l e t s . 

B. riorizontal l o n g i t u d i n a l s e c t i o n showing 

i r r e g u l a r l y e l l i p s o i d a l f a e c a l m a t t e r 

( i n t h e top l i m b ) and c h o n d r i t e s i n the 

l o w e r two l i m b s . 

L o c a l i t y a s i n P l a t e 26 





P l a t e T v / e n t y - e i g l i t 

R h i z o c o r a l l i u m c i c a t r i c o s u s v / i t h ' I c i n l t ' i n t^^e 

r e t u r n l i m b c a u s e d b y a v e r t i c a l o b s t r u c t i o n . 

L i O c a l i t y as i n f o l a t e 26 x ^ 



P l a t e T h i r t y - o n e 

S u c c e s s i o n o f b u r r o v / s o f R h i z o c o r a l l i u } i comtiune 
f r o m a r g i l l a c e o u s l i m e s t o n e i i r i t h s y n m i e t r i c a l 
r i p p l e - m a r k s (\i?avelength = 3'5" " ) ' S c a r b o r o u g h 
Beds (S0B.32) b e n e a t h R a v e n s c a r . 

iMote t h e d i f f e r e n t e t h o l o g i c a l p a t t e r n s o f 

s u c c e s s i v e b u r r o v / s , 

^See a l s o T e x t - f i g u r e 29) 





P l a t e T h i r t y - t w o 

T e r m i n a l ' k i n k i n g ' o f R h i z o c o r a l l i u m cocmune 
f r o m s i l t y l i m e s t o n e (S.3.32) o f t h e B a j o c i a n 
S c a r b o r o u g h Beds b e n e a t h R a v e n s c a r , s h o w i n g 
s c r a t c h m a r k i n g s w i t h i n t h e a r e a o f t h e S p r e i t e 
a n d s e t s o f d i a m o n g - s h a p e d c l a w i m p r e s s i o n s . 

N o t i c e t h e p o d - l i k e p e l e c y p o d i c h n u s SEILAC1-I3R 

w i t h i n t h e S p r e i t e . x 1 







P l a t e T h i r t y - t h r e e 

The R e c e n t s t o m a t o p o d c r u s t a c e a n S q u i l l a s e r r a t a , 
one o f t h e fev7 o r g a n i s m s knoxm t o p r o d u c e 
R h i z o c o r a l l i u u - l i k e s t r u c t u r e s a t t h e p r e c e n t - d a y , 

Note t h e s i x - p o i n t e d s u b - c h e l a e . x 1-|-





P l a t e T h i r t y - f o u r 

Ao T y p i c a l o r t x i o d o x R h i z o c o r a l l i u r a coiii:riune 

f r o m s i l t y l i n e s t o n e (S.3.32) o f tlTe 

S c a r b o r o u g h J e d s f r o m b e n e a t h R a v e n s c a r 

s h o w i n g t h e n a r r o w , l a c e r a t e d l i u b s ; 

p o o r l y d e v e l o p e d S p r e i t e ; ana r e n a r K a b l y 

c ons t a n t gauge. 

Bo S l i g h t l y o b l i q u e v e r t i c a l t r a n s v e r s e s e c t i o n 

o f R h i z o c o r a l l i u n ( p r o b a b l y R. c i c a t r i c o s u s ) 

f r o m t h e M i d d l e Band o f t h e r i a i n Seani o f t h e 

I r o n s t o n e S e r i e s a t W o r t n S k e l t o n I - I i n e , 

s h o w i n g t h e s i d e r i t e - p l a g g e a l i m b s and u e l l -

d e v e l o p e d S p r e i t e f i l l e d w i t n o p a l i n e o o l i t h s . 

The m a t r i x i s d o m i n a n t l y s i d e r i t e mudstone 

h i g h l y b u r r o w e d b y Chondrites« 

N . 3 o The o b j e c t j u s t b e n e a t h , and to. t h e l e f t 
o f t h e S p r e i t e , i s an a m n o n i t e che. h o r . 





I P l a t e T h i r t y - f i v e 

A s t e r o s o m a f o s t e r i s p . n o v . f r o m t h e Dogger o f 
L o o p y y k e , n o r t h v / e s t o f W h i t b y . 

P l a n v i e w s h o x j i n g t h e r a d i a t i n g l o b e s 

B. S i d e v i e w s h o w i n g t h e s t r o n g l y r a i s e d c e n t r e 

and t h e f l a t l o b e p r o f i l e . 

^ -3-
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P l a t e T h i r t y - s i x 

A. 3. 
R a d i a l l y i n c o m p l e t e R a d i a l l y c o i i i p l e t e 

A s t e r o s o m a c , f . r a d i c i f o r m e e x a m p l e , d i s t i n c t l y 

f r o m s andy l i m e s t o n e (b,B.32) o v o i d i n o u t l i n e 

b e n e a t h R a v e n s c a r x ^ b e n e a t h 3 e a s t C l i f f . 

G, 

O b l i q u e v i e w o f A s t e r o s o m a 

m u l t i l o b a t u m s p . n o v . f r o m 

s a n d y l i n e s t o n e ( S , 3 o 2 8 ) ; 

C l o u g h t o n ivyke (54/993012), 
N o t e t h e l a r g e number o f 

l o b e s i n v e r y h i g h r e l i e f . 





P l a t e T h i r t y - s e v e n 

C h o n a r i t e s f r o m t h e u p p e r b l o c ^ o f t h e k a i n Seai-
a t O l d Nab, s o u t h e a s t o f S t a i t h e s {k^/'J9klii7). 
Bed 5^ o f liOSAJiTI-I (1955) x 6 



P l a t e T h i r t y - n i n e 

A. Pinnate brancliint; of Chondrites i n very coarse 

conglomeratic Kiddle L i a s sandstone fron 

Chideock, u o r s e t ; a s s o c i a t e d by "Cylincrites'.' 

JNote the occurrence of the Chi amy s s n e l l . x 1 

B. Chondrites w i t h i n the s h e l l of a d e c a l c i f i e d 

b i v a l v e from the B l e a Wyke Beds of Peak. x 5 





p l a t e T h i r t y - e i t ^ h t 

Chondrites f r o n coarse grey s i l t s t o n e of Ironstone 

S e r i e s (Bed hi of KC'.JAATti 1 9 5 5 ) ; Hawsker Bottoms 

( 4 5 / 9 5 2 0 7 6 ) ; showing tunnel systems of two s i z e s . 

Note the c o n s t r i c t i o n i n tube diameter at the 

point of branching i n the l a r g e r systeoo x 5 





P l a t e I^'orty 

T e i c l i i c l i n u s f r o u fine-£:,rained san-Uy li;i;estone 
(&.'Jo3<i) beneath Beast C l i f f , Ravenscar, 

A . 3 . 

Exanple w i t n 5 cu. Sxauple xjitli 3 en, 

v e r t i c a l developnent v e r t i c a l developnent; 

ani^ h o r i z o n t a l t r a n s l a t i o n , and no t r a n s l a t i o n . 

liecent t r a c e of iviereis, caused 

by the l a t e r a l m i g r a t i o n of 

s e v e r a l d w e l l i n B tubes (bCiiAJL^ER) 

T=shaped apparent i n t e r s e c t i o n 

of ti70 T e i c h i c h n u s . 

L o c a l i t y as i n A) and a ) 



.« 
V • 

Abb. 214. Geprefite ScUicklamellen, entstanden durdi seitlidien Vemtt Tim kfhmxn 
Wohnrdhren von Nereis. Freigespult widerstehen sic der ZcntBniiigjl̂ |(8MA d « 

umgebende Sediment. — Origtnal. 



r i a t e ii"orty-one 

T e i c n i c i m u s a s s o c i a t e d w i t h ^-eneral s p i r a l 

d i sturbance of surroimuint,- sediment. 

i i . oblic^ue T e i c h i c n n u s a s s o c i a t e d w i t h h o r i z o n t a l 

Gyrochorte c.f,comosa KESR. 

L o c a l i t y and h o r i z o n as P l a t e 4 0 a . 





P l a t e Forty-two 

P l a n o l i t e s ophthalnioides JESSEN from 

loose block of grey, f i n e - g r a i n e d d e l t a i c 

sandstone with rib-aii(i-furrow s t r u c t u r e ; 

beneath Ravenscar. 



P l a t e F o r t y - t h r e e 

A. Loose b l o c K of c r o s s - l a m i n a t e d sandstone 

(? Lower D e l t a i c S e r i e s ) beneath IRavenscar, 

w i t h aggregations of f a e c a l p e l l e t s . 

3 . Close-up of the f a e c a l p e l l e t s . Notice the 

ii..pressions of many s m a l l e r p e l l e t s which 

have been removed by e r o s i o n . 





P l a t e F o r t y - f o u r 

llecent crab p e l l e t s i n two s i z e s (i»:33JCI-G^c^iir) 
f r o i i i t r o p i c a l shores around Eong Kongo 
L a r g e r p e l l e t s i d e n t i c a l i n s i z e to those 
i l l u s t r a t e d on P l a t e ^ 3 , 





91m f mm^m^mm^ 

w i t h 

;dst oae 

ICHER 
pmA~im^ t,|Hj|||J|i I 1 

SBXtAOM. 
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P l a t e F o r t y - f i v e ( l ) 

The Mamurian t r a c e f o s s i l grossopodia 

embletonia TATE G. from Northumberland, 

an .example of the P a s c i c h n i a , which are 

completely absent from the J u r a s s i c . 



P l a t e F o r t y - s i x 

Sano.stone w i t h s y L U i i e t r i c a l r i p p l e - n a r k s (S«J,33) 
from tne Scarborough Beds below leavens car 
snowing randoraly o r i e n t e d Gyrocnorte c a r b o n a r i a . 







Plate Forty-seven 

G-yrochorte carbonaria bCI-ILSICILiJil 

A. Examples f r o n the Ell e r b e c k Bed of Goatiiland 

t r e n d i n g p a r a l l e l to the crests of s y o n e t r i c a l 

r i p p l e - n a r k s . 

B, Examples from laminated s i l t s t o n e s v;ith p a r t i n f ; 

l i n e a t i o n from the Wajiiurian of K a l t w h i s t l e Burn, 

Northumberland shovjing,- the pronounceci o r i e n t a t i o n 

of the t r a i l s . 



1! 



Plate Forty-seven 

Co U-shaped Gyrochorte carbonaria o r i e n t e d 

at r i g h t - a n g l e s t o the p a r t i n g l i n e a t i o n , 

Do Two U-turns developed i n adjacent t r a i l s ; 
o r i e n t e d at r i g h t - a n g l e s t o p a r t i n g l i n e tit ion, 

Both e x E i m p l e s from the Carboniferous of HaltT-hintle 





Plate F o r t y - e i g h t 

Two broad U-turns developed by adjacent 
Gyrochorte t r a i l s i n ripple-marked sandstone 
from the EllerbecK Bed of Goathland, 



I 



P l a t e F i f t y - o n e 

Hundale Point seen fro::i the c l i f f s above 
Clougliton ¥yke . 

The scar i s foraed by the t h i c k sandstone 

above which occur the Scarborougn Beds. 





Plate F i f t y 

Trough c r o s s - l a m i n a t i o n i n the basal sandstone 
of the Scarborough Beds (S.B,36)| i n s i t u 
at (k 5/9 90010) . 

The notebook i s l6 cm, i n l e n g t h . 





P l a t e Forty-nine 

The outcrop of the Scarborough Beds i n the 

c l i f f s t o the southeast of Blea iJyke Point 

(45/990010) shovjing the sphaeroidal weathering 

of the coarse olcareous g r i t member (S<,1J.28) 

on which the tiammer r e s t s , the sanastonos 

at the top of the succession, and the 

impure limestones, i n the foregroand. 

The g e n t l y s l o p i n g p a r t of the c l i f f i s 

formed by the t n i c k shale member (S.D.27). 





Plate F i f t y - t h r e e 

A, Bowleaze Gove; c l i f f s west of H e c c l i f f o i n t i 
showing prominent f e a t u r e made by the larg e 
t a b u l a r blocks of the T r i g o n i a h u d l e s t o n i lieu. 

a. Bed 70 "tjl̂® Csmington O o l i t e , Black ._eaa; 
shox?ing "churned" l i L i e s t o n e o v e r l a i n ijy 

massive o o l i t e . ihe h o r i z o n t a l hollows 
are cross-sections of Ophio:.iorpha borne ens i s . 
I n s i t u photograph. 





P l a t e i^^ifty-two 

L i x e d t r a c e - f o s s i l a s s e n b l a g e i n sandy l i i ^ . e s t o i i e 

from t h e S c a r b o r o u g h Beds a t I r o n S c a r ; 

dominated by T e i c h i c h n u s , but \ i ± t a f e r r u j i n o u e 

T h a i as s i n o i d e s s u e v i c u s and R h i z o c o r a l l iur.-. cor ::ra^j.e 

I - e n c i l = 12 C E I O i n l e n g t h 
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C R E T A C E O U S 

Kl ME R I D G E CLAY 

C O R A L L I A N SERIES 

OXFORD CLAY 

KELLAWAYS ROCK 
C O R N BRASH 

UPPER D E L T A I C SERIES 

SCARBOROUGH BEDS 

M I D D L E DELTAIC SERIES 

E L L E R B E C K B.ED 

LOWER D E L T A I C SERIES 

D O G G E R 

UPPER L I A S 

M I D D L E L I A S 

LOWER L I A S 

| f ~ o III < ~ - J " l y H r ~ - ) I 

•l-r>l>'-l 

Tha lass ino ldes 

C y l l n d r l t e s 

T h a l a s s l n o i d e s , Rhizocoral l lum 

r I I 

O O L I T I C L I M E S T O N E 

C A L C A R E O U S G R I T 

S A N D Y L I M E S T O N E 

A R G I L L A C E O U S L I M E S T O N E 

C O A R S E C H A N N E L S A N D S T O N E 

C A R B O N A C E O U S S I I T S 

I R O N S T O N E 

M A S S I V E S A N D S 8 S A N D S T O N E 

F I N E R I P P L E D S A N D S T O N E 

M I C A C E O U S S I L T S T O N E 

S H A L E 

• ~ j ^ C r u s t a c e a n b u r r o w s 

^ -̂ \ A n n e l i d burrows 

Tha lass ino ides , Rh i zoco ra l l i um 
A r e n i c o l i t e s , Laev l cyc lus 

C o r o p h l o i des 

T h a l a s s l n o i d e s 

Cy l indr i tes , C h o n d r i t e s , Taen id ium 

R h i z o c o r a l l i u m ^ 5 ° ° 
C y l l n d r l t e s , C h o n d r i t es 

' 4 0 0 

\ 3 0 0 

2 0 0 

!

l GO 

o 

Fig . l . The Jurassic Succession in the vicinity of Robin Hood's Bay, Yorkshire, showing the 
cyclic repetition of extensively burrowed strata; the most abundant genera at each horizon are 
shown on the right. (Compiled mainly from A R K E L L , 1933; F O X - S T R A N G W A Y S , 1892; T A T E and 
B L A K E , 1876; emendations and additions from H E M I N G W A Y , 1949; H E M I N G W A Y et al., 1963; 

D E A N , 1954; H O W A R T H , 1955, 1962; W I L S O N , 1949, and the author.) 
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