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Plate I : East of Cleadon H i l l s the coastal p l a i n forms 
a marked feature of the landscape. There i s an 
absence of sui-face drainage and bare outcrops of 
limestone are frequent. The piece of the p l a i n 
shown i s south 
foreground. 

of Frenchman's Bay, seen i n the 

Plate I I : Well bedded Lower Limestone with N-S f r a c t u r i n g 
forms the base of the c l i f f s south of Trow Point, 
and has occasionally been l e f t standing as a 
stack on the f l o o r of the Tyne Commissioner's Quarry 



Plate I I I : Spheroidal Concretionary Limestone r e s u l t i n g 
from the segregation of calcium carbonate. 

Plate IV: Water-worn Cellular Limestone produced by the 
removal of magnesium carbonate. 



Plate V: Bedded breccias on the east of the 'Shell Reef 
ofte n form the base of headlands. Local 
f r a c t u r i n g i s sometimes w e l l marked and forms 
l i n e s of weakness. 

Plate YI; South of Timstall Hope the gravels and sands 
associated w i t h the Tunstall overflow channel 
form an important part of the sea c l i f f s . 
These s u p e r f i c i a l deposits su f f e r from 
atmospheric as w e l l as marine denudation. The 
large boulders f a l l when the supporting pebbles 
are washed awa^ by r a i n wash, and they tend to 
accumulate on the top of the boulder clay. 



Plate: V I I : The Easington 'Haised Beach' on the flanks of 
Beacon H i l l has been considered marine by Woolacott, 
Lamplugh, Merrick and Trechmann, though they 
disagreed over i t s age. 

Plate V I I I : Bare surfaces of boulder clay are re a d i l y scoured 
by running water, and there i s l i t t l e chance of 
vegetation growing upon slopes which also suffer 
greatly from wind erosion. 



Plate IX: C l i f f top recession north of Tunstall Hope i s 
ra p i d , owing to the lack of cohesion of the 
s u p e r f i c i a l deposits which readily f a l l on to 
the beach, and to the general shortage of beach 
material which allows the waves to attack the 
c l i f f s strongly. 

Plate X: Sandy Pleistocene deposits are very susceptible to 
movement when exposed i n the c l i f f face, and north 
of Jane Jiveson's Hock almost the whole face i s of 
such deposits. Slumping and wind erosion are quite 
pronounced, though clayey layers often stand out as 
more re s i s t a n t bands. 



Plate XI: 
The development of the over­
l y i n g g l a c i a l deposits south 
of Hendon i s closely related 
to the erosion of the limestone 
'foundation w a l l ' . Where 
erosion i s rapid, as i n t h i s 
instance, the boulder clay has 
a steep outer face, but where 
c l i f f f oot recession i s slow 
the less r e s i s t a n t boulder 
clay i s eroded by atmospheric 
denuding agents to form a 
gentle slope, and 'slope over 
w a l l ' p r o f i l e s r e s u l t . 

Plate X I I : The opening out of fractures by marine 
denud a t i o ^ i s w e l l seen at Trow Point, where 
the headland i s cut by w e l l developed N̂ S 
f r a c t u r e s . The fractures are frequently 
f i l l e d by beach shingle and sand. 



Plate I I I I : Breccias are found along many parts of the Durham 
coast, and many have been formed by limestone 
slumping down the seaward side of the 'Shell Reef'I 
The breccia resistance to denudation depends to 
a great extent on the character of the i n t e r ­
vening unbrecciated fragments. 

Plate XIY: Salterfen Point from the south. The resistant 
yellow bedded limestone i s covered by a layer of 
less resistant boulder clay, which i s covered by 
sandy deposits displaying bedding. C l i f f top 
recession i s rapid, ind the footpath i n the 
foreground has been p a r t l y washed away. 



Plate XV; On the north side of Frenchman's Bay the 
well-bedded Lower Limestone i s wel l developed 
and passes upwards i n t o i r r e g u l a r l y brecciated 
Middle Limestones. 

Plate XVI: Souter Point Beach from the south. The old 
sea c l i f f s i n f r o n t of the H i f l e Range are 
quite seciire from wave attack at present, and 
the beach deposits have become covered with 
vegetation. 



Plate XYII: South of Dawdon Co l l i e r y the beach i s very 
a r t i f i c i a l , as the amount of beach material 
has been considerably increased by dumped 
material. The c l i f f s are safe from marine 
denudation and the beach has been completely 
ruined as an amenity. 

Plate X Y I I I : The c l i f f s at the head of Hawthorn Hive are 
secure from wave attack and the upp_er beach The greater 
ZrToY ̂ he" accumulated beach ma1 
derived from c o l l i e r y t i p s . 
I S covered w i t h v e g e t a t i o n ^ . ^ t e r i a l i s 



Plate XIX: The construction of a new sewer ou t f a x l at 
V/hitburn has resulted i n much shingle and sand 
accumulating immediately to the north and a 
comparative shortage of such material to the 
south. I n places the height difference between 
north and south beaches i s about f i v e f e e t . 

Plate XX; The shortage of beach material at Ryhope r e s u l t i n g 
f r o n the r e t a i n i n g of beach material by the 
Sunderland Harbour piers and breakwaters has been 
f u r t h e r aggravated by the d a i l y removal of beach 
material f o r b u i l d i n g purposes. 



Plate XXI; 

F i e l d drainage i s respon­
s i b l e f o r t h i s notch cut 
i n the c l i f f s near Jane 
Jiveson's Rock. This 
p a r t i c u l a r notch extends 
to beach l e v e l , but many 
smaller ones extend only 
a short distance i n t o the 
limestone 'foundation w a l l ' . 

Plate XXII; 
A stack of Lower Bedded 
Limestone topped with Middle 
Unbedded Limestone stands on 
the f l o o r of the Tyne 
Commissioners' Quarry. The 
Lower Limestone i s readily 
broken along i t s bedding 
planes, but the f o s s i l i f e r o u s 
jyiiddle Limestone i s eroded 
by the picking out of the 
sof to:* materials from the 
unbedded mass. 



P l a t e X X I I I : Trow Point from the south. The o v e r l y i n g 
g l a c i a l m a t e r i a l has been eroded by r a i n wash 
to form a l o n g seaward slope ending i n a 
v e r t i c a l face o f limestone. F r a c t u r i n g of 
the limestonehas i n f l u e n c e d the form of the 
headland, and a s t r u c t u r a l l y guided break 
through o f the headland i s i l l u s t r a t e d i n the 
photograph. 

P l a t e XXIV; Unbedded Middle Limestones stand out as bare rock 
f e a t u r e s south of Frenchman's Bay. The coastal 
p l a i n has a t h i n covering of boulder c l a y , but 
t h i s i s removed by r a i n wash and wind erosion near 
the c l i f f edge, and the bare limestone i s exposed. 
The cave i n the foreground of the photograph has 
been ftcoded i n an a n t i c l i n a l s t r u c t u r e . 



P l a t e X>iY: North of Velvet Beds the I ^ d d l e Limestones have 
been eroded i n t o deep caves, and the ro o f s have 
o f t e n p a r t i a l l y collapsed t o form n a t u r a l archways, 

P l a t e XXVI: The importance of s t r u c t u r e i n g u i d i n g marine 
denudation cannot be overstressed, and the photo­
graph shows slumped Middle Limestone being eroded 
along f r a c t u r e planes t o form arches and caves. 
The e f f e c t of the p i c k i n g out of d e t a i l by the 
waves may be c l e a r l y noted. 



P l a t e Despite the s h e l t e r i n g e f f e c t of Velvet Beds 
XXVII; t o the n o r t h - e a s t , the s o f t white lime s i l t s 

f o r m i n g the c l i f f f o o t along much of the 
n o r t h e r n end of Marsden Bay have been r a p i d l y 
washed away and the o v e r l y i n g more r e s i s t a n t 
limestone has been undermined. 

P l a t e L i t h o l o g i c a l and s t r u c t u r a l v a r i a t i o n s i n the 
X X V I I I ; Marsden Rock area have l e d to the development 

of many caves and promontories, and there are 
many cases of r e s i s t a n t beds j u t t i n g out from 
the c l i f f p r o f i l e . F a l l e n c l a y has o f t e n 
acciimulated on these J u t t i n g rocks which l a t e r 
become covered by v e g e t a t i o n . 



Plate XXIX: The v e r t i c a l c l i f f s of Concretionary 
Limestone near Marsden Villag e have an 
extremely variable composition. The c l i f f s 
are r e a d i l y broken by waves and f a l l s are 
almost continuous. There i s only a thin 
covering of boulder clay. 

Plate XXX: Liz a r d Point has recently been broken through by 
the sea, and already a large gap has been formed 
between the stack ajid the mainland. Erosion has 
been severe i n t h i s area during the past century. 
I n 1871 Souter Point Lighthouse was some 345 yards 
from the sea c l i f f , but that distance i s now only 
267 yards. 



P l a t e XXXI: The bedded limestone c l i f f s around Potter's 
Hole are eroded i n t o q u i t e remarkable forms, 
and the bedding planes are a l l - i m p o r t a n t i n 
the f a s h i o n i n g o f l o c a l d e t a i l s . 

P l a t e XXXII: South of Souter Point the shortage of beach 
m a t e r i a l has allowed the waves to att a c k the 
broken Concretionary limestone and erosion 
has been r a p i d . 



P l a t e X X X I I I : Occasionally the broken Concretionary 
Limestone r e s t s on an exposure of Bedded 
Limestone which i s more r e s i s t a n t to 
denudation, and the c l i f f - l i n e i s more 
s t a b l e . 

P l a t e XXXIV; Erosion a t Hendon i s very r a p i d , and r e s u l t s 
l a r g e l y from wave a t t a c k across a poorly 
developed beach. The presence of f r a c t u r e s 
i n the limestone i s an important a i d to the 
waves and many la r g e f a l l s occur from time to 
time . 



P l a t e XXXV: P a l l s of limestone are q u i t e commonly noted 
along the coast south from Sunderland, but 
the f a l l e n rock i s soon removed by the waves, 

P l a t e XXX^I: 

Coastal erosion south of 
Sunderland i s so great 
t h a t c l i f f t op footpaths 
are f r e q u e n t l y removed. 
The f o o t p a t h shown i n the 
foreground f o r m e r l y 
extended towards the white 
t i n placed i n the middle-
ground, but three months' 
erosion was s u f f i c i e n t to 
cut out the i n t e r v e n i n g 
boulder c l a y . 



Plate XXXVII: Seaham Sea Wall has r e c e n t l y been 
completed, and t^e sea c l i f f s have been 
cut back t o a 45 slope. Sand has 
tended to accumulate i n f r o n t of the 
w a l l and t h i s tendency w i l l increase 
when the groynes are b u i l t . 


