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The geology, mineral  resources  and geotechnical problems of the Cramlington - 
Killingworth - Wide  Open  area  (Sheet NZ 27) are  described. Lower and  Middle 

Coal Heasures (Westphalian A, B and .C), - o f  'fluvial  and  deltaic facies, are 
. . -  - - .- . . .  

650m thick,  with 14 workable  coals. Devensian glacial  sediments up t o  5Om 

thick conceal the  Coal  Measures which are well known through  numerous shafts, 

bores and mines. Coal has  been mined extensively, but  resources  remain  which 

could  be  worked  opencast. Geotechnical  problems  result  from  subsidence over  

shallow coal workings and shafts, many of which  are  inadequately  documented. 

Weak clays and  silts  in  the  glacial sequence may  also  cause foundation 

problems . 
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PREFACE 

This   accoun t   desc r ibes   t he   geo logy  of 1:25,000 s h e e t  NZ 27 which l i es  

w i t h i n  1:50,000 geologica l   shee ts   14   (Xorpe th)   and   15   (Tynemouth) .   The  

r e su rvey  was commissioned by Department of the  Environment .  

The area was f i r s t  surveyed a t  t h e   s i x - i n c h  scale by H.H. Howell  and W. 

Topley,  and  published  on  Northumberland Old Meridian  County maps d u r i n g   t h e  

years 1867 t o  1871. A re-survey by G.A. Burnet t   and  V.A.  E y l e s   i n  1929-34 was 

pub l i shed   on   t he  New Her id i an .   Rev i s ion  of t h e   e a s t e r n   h a l f   o f   t h e  area by 

D.H. Land d u r i n g  1960-3 was pub l i shed   on   Na t iona l   Gr id   shee t s  NZ 27 NE and SE. 

There is a n e m o i r   f o r   t h e  Tynemouth d i s t r i c t  (Land  1974)  but  not f o r  t h e  

X o r p e t h   d i s t r i c t .  

The p r e s e n t   s u r v e y  was made i n  1983-4  by I. Jackson  (NZ 27 NW and SW), 

D.V. F r o s t   p r o j e c t   l e a d e r   ( 2 7  SE),  and D.J.D. Lawrence  (27 NE), w i t h  D.H. Land 

as programme  manager. 

G.N. arown 

D i r e c t o r ,   B r i t i s h   G e o l o g i c a l   S u r v e y  

Xarch  1985 . 
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INTRODUCTION 

The area d e s c r i b e d   i n   t h i s   r e p o r t  l ies  nor th   o f  Newcastle upon  Tyne and 

w i t h i n   t h e   a d m i n i s t r a t i v e   c o u n t i e s   o f  Tyne & Wear and  Xorthumberland. It 

extends  from  Stannington  and New De lava l   i n   t he   no r th   t o   D inn ing ton   and  

K i l l i n g w o r t h   i n   t h e   s o u t h   ( F i g .  1). The River   Bly th   f lows  eastwards a c r o s s  

the   no r the rn   marg in  of t h e  area i n  a d e e p l y   i n c i s e d   v a l l e y ;   e l s e w h e r e  re l ief  

i s  gen t ly   undu la t ing   f rom 30 t o  78m above sea-level. 

In   t he   pas t ,   u rban   deve lopmen t  was no  more than  a scat ter  of small 

v i l l a g e s   u s u a l l y   s i t e d   o n   h i g h e r   g r o u n d   a n d   b u i l t   o f   l o c a l l y   q u a r r i e d  Coal 

Measures   s ands tone .   Coa l   min ing ,   f i r s t   r eco rded   i n   t he   13 th   cen tu ry ,   s lowly  

changed   the   l andscape .  A t  f i r s t  workings were o n l y  small scale n e a r - c r o p   b e l l  

p i t s  and d r i f t s .   P r o d u c t i o n   g r e a t l y   i n c r e a s e d   a f t e r  1550 w i t h   a n   i n f l u x   o f  

cap i ta l   and   improved   technology  which   inc luded   ra i lways   and   borehole   d r i l l ing .  

Before  1699 a rai lway  ran  f rom  near   Plessey  Checks  through New D e l a v a l   t o   t h e  

c o a s t  a t  Blythm The   o ldes t   bo reho le   r eco rd  i s  of one   near   Ki l l ingwor th   Church  

d r i l l e d   i n  1694 t o  a depth  of  65mm In   the   19 th   cen tury   deep   mines   working  

l a r g e  areas were developed ,   wi th  a consequen t i a l   expans ion   o f   s e t t l emen t s   and  

popu la t ion .  

After   1960,  when  most of   the   mines  became exhaus ted   and   the   workforce  

moved, many of t he  rows  of t e r r aced   mine r s '   houses  became d e r e l i c t .   I n   t h e  

1970 ' s   an   a t t empt  was made t o  arrest  t h e   d e c l i n e   o f   t h e   r e g i o n   w i t h  

r e s e t t l e m e n t  of peop le   f rom  cen t r a l  Newcastle a n d   o t h e r   u r b a n   a r e a s   t o  

K i l l i n g w o r t h  and  Cramlington new towns. New roads  were made, o l d   c o a l   t i p s  

landscaped ,   opencas t  s i tes r e s t o r e d  and b u i l t   o v e r ,  and new fac to ry   and  

t r a d i n g  es ta tes  developed .   The   remain ing   la rge  areas o f   o p e n   c o v n t r y s i d e   i n  

t h e   n o r t h  and west i n c l u d e   l a r g e   c o u n t r y  estates such as  Blagdon  and  Seaton 

De lava l  . 
Note:   the  word ' a r e a ' ,   u n q u a l i f i e d ,   i n   t h i s   a c c o u n t  means the  whole  ground 

covered by shee t  NZ 27. 

d 
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GEOLOGICAL HISTORY 

C a r b o n i f e r o u s   r o c k s   u n d e r l i e   t h e  area and were d e p o s i t e d  some 300 m i l l i o n  

years   ago  in   the  Northumberland  Trough  which was a r e g i o n   o f   r e l a t i v e  

subs idence   w i th   t h i ck ,   r ap id   s ed imen ta t ion   be tween   t he   Sou the rn   Up lands   t o   t he  

nor th   and   the   Als ton   Block   to   the   South ,   Pre-Carboni ferous   rocks  are 

c o n s i d e r e d   t o   b e   s t r o n g l y   f o l d e d  Lower Pa laeozo ic  s t ra ta  a l though  no   borehole  

h a s   p e n e t r a t e d   t h e  500Om t h i c k   C a r b o n i f e r o u s .  

A t  t he   end   o f   Ca rbon i fe rous  times f o l d i n g   a n d   f a u l t i n g  were fol lowed  by 

d e p o s i t i o n  of younger s t ra ta ,  s i n c e  removed  by e ros ion ,   and   apa r t   f rom 

i n t r u s i o n   o f   T e r t i a r y   d y k e s   t o g e t h e r   w i t h   f u r t h e r   e a r t h  movements, t h e   ' s o l i d '  

g e o l o g i c a l   h i s t o r y  of t h e  area was comple te   (F ig ,  3 ) .  

However t h e   l a n d s c a p e   c o n t i n u e d   t o   b e   m o d i f i e d ,   p a r t i c u l a r l y   b y   t h e  

Quaternary   Devens ian   g lac ia t ion   which   ended   about  12,000 years   ago.  Most o f  

t h e  area i s  c o v e r e d   b y   g l a c i a l   d e p o s i t s   o r   ' d r i f t '   ( F i g .  5 ) .  Where t h e s e  are  

t h i n  o r  a b s e n t ,   r e s i s t a n t   C o a l  Heasures sands tones   form  topographic   h ighs .  

The t h i c k e s t   d r i f t ,   p e r h a p s   i n   e x c e s s   o f  5 h ,  i n f i l l s   p r e - g l a c i a l   o r   g l a c i a l  

channe l s   wh ich   cu t   i n to   so l id   rock   and   descend   ea s twards   t o   be low sea l e v e l  

(F ig .  6 and 7). 

Small  streams, such  as Seaton  and  Korton  burns,   meander   eastwards i n  

s h a l l o w   v a l l e y s   w i t h   t h i n   a l l u v i a l   d e p o s i t s .   O n l y   t h e   R i v e r   B l y t h   a n d  i t s  

t r i b u t a r i e s   c u t  down t h r o u g h   t h e   d r i f t   t o   e x p o s e   r o c k .  

COAL MEASURES GEOLOGY 

W i t h i n   t h e  area t h e r e  are about  650m of  Lower  and  Xiddle  Coal  Xeasures 

(Fig.  2 ) ,  res t ing  conformably  on  older   Namurian  and  Dinant ian s t r a t a .  X 1 1  bu t  

t h e   l o w e s t  5 h  of   the  Coal   Xeasures   crop  Out .   The Lower Coa l   Xeasy res   a r e   o f  

Westphal ian X age ;   the   Hiddle   Coal   Yeasures  are  Westphal ian  B ( u p   t o   t h e  

Ryhope Xarine  Rand)  and  Westphalian Cm 
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Sedimentology 

The Coal  Measures  rocks  consist  chiefly  of  mudstones  with  subordinate 

siltstones,  sandstones,  seatearths and coals in repetitive  sequences o r  

cycles,  with the lithologies  commonly  in  that  upward order.  Each  cycle  is 

generally  between 10 and 30m thick, and  the  thicker  ones  usually  contain  thick 

sandstones.  The  depositional  environment  was  fluvial  flood-plain  to  upper 

deltaic  with  occasional  marine incursions. 

Coals About 3% of  the  measures  are  coal, which in this  area  is of  bituminous 

rank.  Of  the 30 named seams,  some 12 are thick  enough to  be  mined. 

Lithologically,  coals  can be  divided  into  bright (softs), dull (hards),  banded 

(soft  and  hards), cannel, or  dirty  dependent  upon  their  conditions of 

deposition and  type  of  original  flora. The  seams  are  considered to  have 

formed  from  vegetation  which grew in situ, in swamps  which were  sufficiently 

de-oxygenated  for  the  partial  preservation of vegetable matter.  Some  seams 

are split by interdigitation of sediment, which may be on a regional  scale  or 

on a  local  scale,  due to local  subsidence  and  sedimentation. All seams  vary 

in thickness  and  some  thin  out  altogether, although their  position  may  be 

indicated by  the seatearth  persisting.  Nany  seams have 2 or 3 cm  of  cannel 

coal in their  immediate roof. 

Seatearths underlie  all  coal  seams  and  grade  from  sandstone  (ganister) to 

mudstone (fireclay). They are distinguished by  the absence of  bedding  and  the 

presence  of  rootlets.  Once  thought  to be the  soils  in  which  coal  forming 

forestJgrew, they ar2 now believed  to represent  a  sub-aqueous soil 

accumulation on which  vegetation flourished  without  being  preserved  as coal. 

There  is therefore  no correlation  between  the  thickness o r  character of the 

seatearth and  that  of  the overlying coal. Fireclays and  ganisters  may  or may 

not be  usable as refractories. 
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Mudstones form ove r  50% of the  Coal   Measures   sequence.   Col loquial  terms are 

s h a l e ,   b i n d ,  metal and  plate .   Mudstones  immediately  above a c o a l  seam, g r e y  

t o   p a l e   g r e y   i n   c o l o u r ,   g e n e r a l l y   c o n t a i n   f o s s i l   b i v a l v e s   i n   ' m u s s e l   b a n d s ' ,  

A t  f i v e   h o r i z o n s ,   m u d s t o n e s   w i t h   m a r i n e   f o s s i l s   o c c u r   ( m a r i n e   b a n d s ) ,   w i t h  

f o r a m i n i f e r a ,   f i s h  scales, mar ine   b iva lves ,   L ingu la   sp .   and   i n   t he  Ryhope 

Har ine  Band, g o n i a t i t e s .   F a u n a s  were n o t   s t u d i e d   i n   t h e   p r e s e n t   r e s e a r c h .  

By a n   i n c r e a s e   i n  s i l t  c o n t e n t   m u d s t o n e s   g r a d e   i n t o   s i l t s t o n e s   o r   p a s s   b y  

i n t e r c a l a t i o n  a n d   i n t e r l a m i n a t i o n  of s a n d y   b e d s   ( s t r i p e d   b e d s )   i n t o   s a n d s t o n e  

( ' p o s t '   o r   ' h a z e l ' ) .  

Sandstones and siltstones compr i se   up   t o  45% of t h e   t o t a l   s e q u e n c e .   T h e y  are 

i n   t h e  form o f   t h i n   ( a b o u t  5m) b u t   l a t e r a l l y   w i d e s p r e a d   s h e e t s   ( s h e e t  

s a n d s t o n e s )   o r   t h i c k e r   c h a n n e l   s a n d s t o n e s   w i t h  a g e n t l y   c u r v i n g  form i n   p l a n .  

Channel   sands tones   have   e ros ive   bases   ( 'washouts ' )   which   cu t  down i n t o  

unde r ly ing  s t ra ta  and may remove p a r t   o f  a c o a l  seam. P r a c t i c a l l y  a l l  

s a n d s t o n e s  are cross-bedded   on   var ious  scales and some show r i p p l e  marks  and 

b i o t u r b a t i o n .  

Ironstones are  most common i n  mudstones as nodules ,  l enses   and   ' bands ' ,  

g e n e r a l l y   c o n c e n t r a t e d   j u s t   a b o v e   o r   b e l o w   c o a l s .  Some nodules  are  s e p t a r i a n ;  

t h o s e   i n   s e a t e a r t h s  may o c c u p y   c a v i t i e s  l e f t  by r o o t s .  

Structure 

The Carbon i fe rous   rocks  of t h e   a r e a  were f a u l t e d  and g e n t l y   f o l d e d  i n  t h e  

l a t e -Carbon i fe rous   Xercyn ian   movenen t s ,   and   l a t e r  were g e n t l y   t i l t e d  eastT,.-ard 

w i t h   f u r t h e r  smaller scale f a u l t i n g   i n   T e r t i a r y  t ines  (F ig .  4 ) .  The l a r g e r  

f a u l t s  may b e   r e a c t i v a t e d  ear l ier  d e e p - s e a t e d   f r a c t u r e s .  

F o l d i n g   a n d   f a u l t i n g  i s  shown  on t h e  1:25000 scale s t r u c t u r e   c o n t o u r s  map 

which  shows  contours a t  3Om i n t e r v a l s   o n   t h e   w i d e l y  worked  Yard  and  Bottom 
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Busty  coals. The general  structural pattern is of gently  tilted strata 

intersected by a conjugate  series of faults  trending NE and MJ. Dips average 

3 to 4O4j k&S and SE. This overall  pattern  is interrupted  by a shallow 

syncline near  West Moor and a corresponding  anticline  near  Seghill. Some 

correlation is  suggested  between  lateral  movement  along  the  Ninety Fathom 

Fault  and  small  folds  to  the  north  of  the  fault  both  here  and  in other areas. 

The Hazbrigg-West Cramlington  Fault, striking NE and  bisecting  the  area, 

is  one of the  longest  and  most  important  dislocations. It is intersected  at 

its SW end  by  the  Havannah-Weetslade  Fault  and  terminated  to NE by the Hartley 

Station Fault. These faults, together  with  the  Crimea,  West  Moor South, West 

Moor North and  Burradon  faults  all have throws of the  order  of 3Om. The 

majority of  the faults are smaller.  Some  die  out  gradually  as  their  throws 

reduce,  while  others are terminated  abruptly by  cross-faults. Host die out by 

splitting up  into several  fractures  often  with  opposing  throws,  for  example 

the Burradon  Fault  with a plexus  of  dislocations  near  Dudley. Faults with  a 

throw of  less than 3m are not shown on the structure  contour  map but are  quite 

common,  particularly in the area of very  gentle  dipping  strata  near  Seghill. 

All faults  hade up  to 3 0 0 .  

One of  the  largest  and  structurally  significant  faults of the 

Northunberland  Coalfield  is  the  Ninety-Fathom  Fault o r  'Dyke', which  crosses 

the SE corner of the  area. It has  a  vertical  displacement  down north of some 

170m near  Killingworth Hoor and a hade of 4 5 O .  Most  low-angle faults of this 

type show evidence of transcurrent  novement.  ?fining information  proves that 

the dip of  the strata  as  they  approach the downthrow  side of  the fault 

increases  to 450 so that  they  meet  the  fault  plane  at  right  angles. On the 

upthrow  side  the  strata are little  disturbed. 7 

/ 

- 
Renewed  earth  novements in Tertiary tines  reactivated  many faults, and 

intrusion of  dykes occurred at  this  tine. Sone of these  occupy  fault  planes 

whilst  others  are  displaced  by  them. 
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Stratigraphy 

Lower  Coal  Measures 

Stra ta   be low  the   Marsha l l   Green   Coal  are o n l y  poor ly  known from a small number 

o f   bo reho les .   The   i n fe r r ed   pos i t i on   o f   t he   Quar t e rbu rn   b r ine   band ,   mark ing  

t h e  base of  the  Coal  Measures,  i s  75m below  the   Narsha l l   Green   Coal .  

I n t e r v e n i n g  s t ra ta  are l a r g e l y   s a n d s t o n e   w i t h   t h r e e   t h i n   c o a l s   t e n t a t i v e l y  

c o r r e l a t e d   w i t h   t h e  Bot tom  Sa l twick ,   the   Sa l twick   and   the   Ganis te r  Clay c o a l s .  

The Marshall Green Coal i s  t h e   l o w e s t  known t o   c r o p   o u t   i n   t h e   a r e a ,   a n d  

i s  48 t o  79cm t h i c k .  S t ra ta  above   t he   Marsha l l   Green  are  exposed i n  Catraw 

Burn west of   S tannington .  They are p r e d o m i n a n t l y   s a n d s t o n e s ,   c o a r s e   i n  

places, and   i nc lude  a 2.5 m muds tone   bed   ove r ly ing   t he   t h in  Stobswood c o a l ;  

t h e   m u d s t o n e   c o n t a i n s   f i s h   d e b r i s   i n d i c a t i v e  of t h e  Stobswood Marine Band [207 

7 9 5 1 .  . 

The Victoria Coal l i e s  about  10m above   the   S tobswood seam. Near 

S t a n n i n g t o n  i t  forms an   ou t l ie r   which   has   been   worked   over  a small a rea   f rom 

d r i f t s   i n  Catraw Burn  and  from  Church P i t ,  where the s e c t i o n  shows 1.82m of 

c o a l   i n c l u d i n g  a pa r t ing .   E l sewhere   t he  seam i s  g e n e r a l l y  less than  50ca 

th ick .   Sands tone   aga in   dominates   the   measures ,  soae 2Om t h i c k ,  between t h e  

Vic to r i a   and   t he   Brockwe l l   bu t  two t h i n   i n p e r s i s t e n t   c o a l s   o c c u r .  I n  t h e   r o o f  

of the   lower   one  i s  a mussel band c h a r a c t e r i s e d  by l a r g e   C a r b o n i c o l a  

pseudorobusta  Trueman. 

The Brockwell C o a l   c o m o n l y   c o n t a i n s   d i r t   p a r t i n g s   w h i c h   i n   t h e   n o r t h   a n d  

west s p l i t   t h e  Sean i n t o   s e v e r a l   l e a v e s .  It has  been  worked  between S e g h i l l  

and  Backworth  and SW of Dinnington.  The naximw t h i c k n e s e s  i s  1.2m ( i n c l u s i v e  

of d i r t  bands ) ,   I n   p l aces ,   fo r   example   nea r   Rur raZon ,  i t  i s  washed out .  From 

the   Brockwel l   to   the   Three-Quar te r ,  s t r a t a  between 15 and 24m t h i c k   c o n t a i n  

two t h i n   i n p e r s i s t e n t   c o a l s  and v a r i a b l e   s a n d s t o n e s .  

The Three-Quarter Coal has  been  worked  near  Sackworth  and  south of t h e  
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Ninety  Fathom  Faul t  where i t  r e a c h e s  77cm i n   t h i c k n e s s ,   b u t   e l s e w h e r e  i t  i s  

g e n e r a l l y   t h i n n e r   a n d   i n   p l a c e s   r e p r e s e n t e d  by cannel .   There  are 13 t o  20m 

of s t ra ta  u p   t o  the Bot tom  Bus ty .   In   the   eas t ,   these  a re  l a r g e l y   c o a r s e  

sands tone .  

The Bottom Busty C o a l ,   a v e r a g e   t h i c k n e s s  80cm, a t t a i n s  a zlaximum 

t h i c k n e s s  of 1.14m i n   t h e  west, has  been  opencasted  south-west  of  Blagdon  Hall  

and i s  c u r r e n t l y   b e i n g   m i n e d   f r o m   B r e n k l e y   C o l l i e r y   ( t h e   o n l y   w o r k i n g   p i t   i n  

t h e   d i s t r i c t ) .  S t ra ta  be tween   t he  Top  and  Bottom  Busty,  around 10m t h i c k ,  

i n c l u d e  a t h i n   c o a l   a n d  much sands tone .  

The  Top Busty C o a l ,   a l s o   c u r r e n t l y  worked  from  Brenkley P i t ,  has  been 

worked i n   t h e   p a s t   b e t w e e n   S e g h i l l   a n d  Backworth. Its a v e r a g e   t h i c k n e s s   i n  

t h e s e   a r e a s  i s  80 and  60cm r e s p e c t i v e l y .  It i s  s u b j e c t   t o   w a s h o u t s .  The 

o v e r l y i n g  10 t o  20m of s t r a t a   i n c l u d e  some sands tone .  

The Ti l ley  Coal i s  banded   near ly   everywhere .   Severa l   th in  seams may be 

p r e s e n t ;   i n   t h e  west two l e a v e s   ( w i t h   i n d i v i d u a l   t h i c k n e s s e s  of less t h a n  74cm 

have  been  proved  and  the seam has   been  mined sou th  of S e g h i l l  where i t  

compr ises  1.37m of a l t e r n a t i n g   c o a l  and d i r t .  I n  t h e   i n t e r v a l  of between 8 

and 20m b e t w e e n   t h e   T i l l e y  and t h e  Beaumont seams are two t h i n   i m p e r s i s t e n t  

coa l s ,   one  of which is more p e r s i s t e n t   i n   t h e  west and i s  c o r r e l a t e d   w i t h   t h e  

Hodge Coal. 

The Beaumont Coal ,   which   has   an   average   th ickness  of a b o u t  lm, has  been 

mined e x t e n s i v e l y  and a l s o   o p e n c a s t e d   i n   t h e   n o r t h - w e s t  of t h e  area. The 18m 

(ave rage )  of s t r a t a  between  the Beaumont  and the  Harvey  Xarine Band are most ly  

muds tone   bu t   wi th   th ick   washout   sands tones   in  places, which a r z  exposed i n   t h e  

m a i n   r o a d   c u t t i n g   a t   S h o t t o n  [221  7741. I m e d i a t e l y   o v e r l y i n g   t h e  Beaumont i s  

a t h i n   f r a g m e n t a l   c l a y   r o c k   f o l l o w e d  by a mussel   band  with many o s t r a c o d s   a t  

i t s  base.  

Middle  Coal Measures 

The Harvey Harine Band, which   marks   the   base   o f   the   Xiddle   Coal   Xeasures ,  



c o n s i s t s   o f  30 t o  90 cm of v e r y   d a r k   g r e y  t o  b l a c k   s h a l e   c o n t a i n i n g   L i n g u l a  

m y t i l l o i d e s  J, Sowerby, f i s h  scales and   foramini fe ra ,   Over ly ing   the   mar ine  

band are mudstones  with a mussel  band a t  the  base,   TAocal ly   the  bands are 

washed-out, In West Hoor Borehole 27 SE/62 a n   i n t r a f o r m a t i o n a l   c o n g l o m e r a t e  

a t  t h e   b a s e  of a th i ck   s ands tone  rests d i r e c t l y  on t h e   m a r i n e   s h a l e s .  

Sands tones  up t o  30m thick  occupy  most of t h e   i n t e r v a l  between  the  Harvey 

Xar ine  Band a n d   t h e   o v e r l y i n g   P l e s s e y   C o a l ,  

The Plessey Coal t a k e s  i t s  name f r o m   t h e  eponymous l o c a l i t y  [ 240  7901  

where i t  was f i r s t  mined  near  crop  and  where i t  i s  ove r  l m  th ick .   South-eas t  

of a l i n e   t h r o u g h   D i n n i n g t o n   a n d   C r a d i n g t o n  i t  i s  i n  two th in   l eaves   and  i t  

i s  commonly washed-out. It is  be ing   opencas t ed  W of Brenkley  where i t  is 1.5n 

t h i c k   i n  two leaves,   Pleasures   between  the  Plessey  and  the  Northumberland Low 

Xain,  some 20m i n   t h i c k n e s s ,  a re  v a r i a b l e  i n  l i t h o l o g y   b u t   s p o r a d i c a l l y  

c o n t a i n  a t h i n   c o a l   o r   s e a t e a r t h   t e n t a t i v e l y   c o r r e l a t e d   w i t h   t h e   H u t t o n   C o a l ,  

Above t h e   P l e s s e y ,   t h o u g h   n o t   i n  i t s  immedia te   roof ,  i s  a prominent   ausse l  

band.  The  Plessey i s  not   th ick   enough  to  be workable   south   o f   Cranl ington ,  

and   t he   Hu t ton  i s  s i m i l a r l y   t o o   t h i n   n o r t h  of t h e   R i v e r  Tyne;  moreover in t h i s  

i n t e r v e n i n g   r e g i o n  of t h i n  seams t h e r e  are extens ive   sands tone   washouts .  

C o r r e l a t i o n  is t h e r e f o r e   n o t   c e r t a i n .  Land ( 1 9 7 4 )  t h o u g h t   t h a t   t h e  two c o a l s  

were a t  d i f f e r e n t   h o r i z o n s ,   b u t   t h e   C o a l   B o a r d   c o r r e l a t e  them,  and ca l l  t h e  

t h i n   C h e e v e l e y   c o a l   ( w h i c h   u n d e r l i e s   t h e   P l e s s e y )   t h e   ' P l e s s e y ' .  

The Northumberland Low Main has  been  worked  over much of t h e  area, some 

m i n i n g   b e i n g   p r i o r   t o  1860. It approaches  2m i n   t h i c k n e s s ,   w i t h   o n l y   m i n o r  

d i r t   b a n d s ,  is of e x c e l l e n t   q u a l i t y   w i t h   a n  ash content   between 4 and 10% and 

low s d p h u r   b e t w e e n  0.8 and 2.5%. A band of t h i c k  c o a l   r e f e r r e d  t o  as a 

' swel&y'   t rends  northwards  f rom  near   Backworth  (Hurst  1860, Land 1 9 7 4 ) .  Wnile  

v 

t h e   s w e l l y  i s  ce r t a in ly   con temporaneous ,   because   s t r a t a   above  and below are  

n o t   a f f e c t e d ,  i t s  o r i g i n  is  u n c e r t a i n .   O v e r l y i n g   n e a s u r e s  up t o   t h e  Durham 

Low ?fain c o a l  are v a r i a b l e   i n   b o t h   l i t h o l o g y   a n d   t h i c k n e s s ,  from 12  t o  27m 

th ick   wi th   sands tones   p rominent ,   and  mussel bands   in   the   muds tones .  



The Durham Low Main Coa l   has   been   worked   opencas t   and   i n   Segh i l l  

C o l l i e r y ,   D u r i n g   t h e   r e c e n t   a i n e r s '   s t r i k e   t h i s   c o a l  was worked a t  c r o p  SW of 

Har t ford   Br idge .  A t y p i c a l   s e c t i o n   o f   t h e  seam is uppe r   l ea f   o f   coa l  53cm on 

d i r t  28cm on  coa l  lOcm o n   d i r t  20cm on b a s a l   c o a l  25cm. Over ly ing  s t ra ta ,  

around 1 2 m  t h i c k ,  are l a r g e l y   s a n d s t o n e   ( t h e   T a b l e  Rocks  Sandstone  or  Low Main 

P o s t ) ,  which was q u a r r i e d  a t  Brenkley  and  Dinnington. 

The Bensham C o a l   s u f f e r s   e x t e n s i v e  east-west washouts   through 

Shankhouse.  North of t h e s e  i t  i s  s p l i t   i n t o  Top and  Bottom  Benshan,  about 6m 

a p a r t  and  worked sepa ra t e ly .   Sou th   o f   t he   washou t s  i t  i s  worked as  a s i n g l e  

seam i n   t h e  SE p a r t  of t h e  area,  where a t y p i c a l   s e c t i o n   n e a r   K i l l i n g w o r t h  i s  

c o a l  68cm on d i r t  l O c m  o n   c o a l  50cm. I n   t h e  west t h e  seam c o n t a i n s   s e v e r a l  

d i r t  bands  and i s  s u b j e c t  t o  washouts .   Mudstone  overlying  the Bensham carries 

a musse l   band   charac te r i sed   by   Anthraconaia   pu lche l la   Broadhurs t .   Yeasures  

between  the Bensham and   Yard   coa l s   ave rage  20m i n   t h i c k n e s s ,   w i t h   t h e   t h i c k  

S e a t o n   S l u i c e   S a n d s t o n e   i n   t h e   n o r t h e r n   p a r t  of t h e   a r e a ,  A t h i n   c o a l  up t o  

45cm t h i c k   o c c u r s  some 5m below  the  Yard  Coal  but  has  not  been  worked, 

The  Yard  Coal i s  a l m o s t   e n t i r e l y  worked  out, It i s  r e m a r k a b l y   c o n s i s t e n t  

i n  i t s  t h i c k n e s s ,   a b o u t   l m , d b f e x c e l l e n t   q u a l i t y .  The  Yard-Five Quarter 

i n t e r v a l  i s  about  20m t h i c k   a n d   i n c l u d e s   t h e  Bentinck Coal,   which i s  u s u a l l y  

t h i n  and v a r i a b l e   b u t   j u s t i f i e d   w o r k i n g   i n   t h e   r e c e n t   m i n e r s   s t r i k e  a t  c r o p  N 

of West Har t fo rd .  A musse l   band   occu r s   i n  i t s  roof.  Below t h e   B e n t i n c k ,   t h e  

s t r a t a  are la rge ly   muds tone ;   above   they  are  most ly   sands tone .  

The Five-Quarter Coal   has   been  worked  extensively,  It i n c r e a s e s   i n  

th ickness   f rom 70cm nea r   Backwor th   t o   ove r  l m  i n   t h e   S e g h i l l  area where i t  

c l o s e l y   a p p r o a c h e s   t h e   o v e r l y i n g  Metal Coal t o  form a seam up t o  2.36m t h i c k  

w i t h  a median d i r t  p a r t i n g  50cx t h i ck .   The   un i t ed  seam i s  washed o u t  o v e r  a 

wide  area  near  Shankhouse  and S e w  Delava l .  Strata  be tween  the   F ive   Quar te r  

and Xetal C o a l s   i n c r e a s e   i n   t h i c k n e s s  from a mere p a r t i n g  in t h e   n o r t h   t o  

12m i n   t h e   s o u t h   w h e r e   t h e y  are l a r g e l y   s a n d s t o n e ,  

The Metal Coal ,   about  la t h i c k ,   h a s   b e e n  worked i n   t h e   n o r t h   a n d   e a s t ,  
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b u t   i n   t h e   s o u t h - w e s t  i t  i s  a n   i m p e r s i s t e n t  seam up t o  84cm t h i c k .  In t h e  

n o r t h  i t  p r a c t i c a l l y   u n i t e s  with the   unde r ly ing   F ive -Quar t e r  and s u f f e r s  

washouts.  The Metal t o  High  Main s e q u e n c e   c o n s i s t s   m o s t l y  of sandstone,  

r a n g i n g   i n   t h i c k n e s s  from lorn s o u t h  of K i l l i n g w o r t h   t o   o v e r  45m a t  Acorn 

Bank. Q u a r r i e s  a t  Craml ing ton   o ld   v i l l age  are i n   t h i s   s a n d s t o n e .  

The High Main Coal i s  t h e   t h i c k e s t  seam worked i n   t h e  area comprising 

some 2 m  of e x c e l l e n t   q u a l i t y   c o a l   w h i c h  i s  now exhaus ted .  It i s  poorly 

exposed i n   t h e   B l y t h   v a l l e y   n e a r  East Har t fo rd   where   t he re  are v e r y   e a r l y  

workings.   South  and  east  of S e g h i l l   p o o r   q u a l i t y ,   t h i n   c o a l s  named Crow Coal  

occur   c lose  below  the  High Main proper .  A t  W e e t s l a d e   C o l l i e r y   L i z z i e  P i t  a 

b a s t a r d   c o a l   n e a r l y  lm t h i c k  i s  p r e s e n t  some 5m below  the  main seam. Around 

East C r a d i n g t o n   t h e  High Main t h i n s   t o   a b o u t  0.5m. The in t e rva l   be tween   t he  

'rIigh  Main Coal and  the  High b i n  Xar ine  Rand v a r i e s   f r o m  1 8 m  of massive 

cross-bedded  f ine-grained  sandstone  (High Main P o s t )   i n   t h e   s o u t h  and west 

n e a r  West Xoor [265 7051, t o  a metre of  a r g i l l a c e o u s  s t ra ta  at Burradon  and 

f a r t h e r   n o r t h .  A th in   coa l   be tween 15 and 84cm t h i c k   u n d e r l i e s   t h e   m a r i n e  

band. 

The High Main Marine Band is  r e p r e s e n t e d  by less t h a n  a metre of b l a c k  

f ine ly   micaceous   sha l e   w i th   L ingu la  sp .  E x c e p t   i n   t h e  extreme south-eas t ,  i t  

is e i t h e r   a b s e n t  o r  unrecognised  south of Shankhouse. Above the  marine  band 

i s  a t h i c k ,   p r o l i f i c   m u s s e l  band. Between  the  marine  band  and  the  Xoorland 

Coa l ,   t he  s t ra ta  are about  30m t h i c k ,   a n d   c o n t a i n  two t h i n  impersistent c o a l s .  

The   upper   par t  of th i s   sequence  i s  most ly   sands tone ,   which  is exposed i n   a n  

o l d   q u a r r y  [281 7411 a t   S e g h i l l   a n d   u n d e r l i e s   t h e   v i l l a g e .  

The Moorland Coal i s  over 60cm t h i c k   i n   t h e   n o r t h ,   b u t  i s  of poor 

q u a l i t y .  It was r e c e n t l y  worked opencas t  a t  S t i c k l e y  Fam [281  7751. S t ra ta  

between  the  Hoorland  and  the Ryhope L i t t l e  c o a l s   a v e r a g e  10m i n   t h i c k n e s s .  

F i s h  scales have  been  recorded i n   t h e   r o o f  of  the  Xoorland.  Sandstone i s  

exposed i n   a n   o l d   q u a r r y  [279 7 2 3 1  on t h e   n o r t h e r n   o u t s k i r t s  of Ki l l ingwor th .  

The Rphope Little Coal   reaches a maximum t h i c k n e s s   o f  84cm a t  Rackworth 



20 

C o l l i e r y ,  It was worked   opencas t   i n   1970   t o   dep ths  of 20m a t  Have lock   S i t e  

sou th  of S e g h i l l .  A t y p i c a l   c o a l   s e c t i o n  showed a 25cn   uppe r   l ea f   s epa ra t ed  

by 18cm of sha le   f rom a 61cm l o w e r   l e a f .   L o c a l l y   t h e   t o p   l e a f  was washed  out. 

D e t a i l e d   c o r r e l a t i o n  of c o a l s   a b o u t   t h i s   l e v e l   i n   t h e   n o r t h - e a s t  i s  

uncer ta in ,   Measures   be tween  the  Ryhope L i t t l e  and  Ryhope  Five-Quarter  coals 

a r e  some l l m  t h i c k   a n d   i n   p l a c e s   i n c l u d e  a canne l  up t o  33cm t h i c k .  

The Ryhope Piv-arter Coal  i s  a complex seam w i t h   n u m e r o u s   d i r t  

p a r t i n g s ,   I n   t h e  West Xoor B o r e h o l e   t h e   t o t a l   t h i c k n e s s  i s  1.5m. I n d i v i d u a l  

l e a v e s  of c o a l   r e a c h  a maximum t h i c k n e s s  of h a l f  a metre. There is  ev idence  

of surface  workings on a small scale west of Backworth.  Between the Ryhope 

Five-Quarter  Coal  and  Kirkby's  Xarine Band t h e r e  are some 1 2  t o  20m of 

v a r i a b l e   a u d s t o n e s   a n d   s a n d s t o n e s   w i t h   s e v e r a l   t h i n  unnamed  unworked c o a l s  

i n c l u d i n g  a seam i m m e d i a t e l y   u n d e r l y i n g   t h e   m a r i n e   s h a l e s ,  

Kirkby's Marine Band i s  c h a r a c t e r i s e d  by a n   a l t e r n a t i o n   o f   m a r i n e   a n d  

non-marine  phases .   In  West Xoor Borehole   the  band i s  3.6m t h i c k   w i t h  a 

non-marine  parting  of 0.36m. Strata  between  Kirkby's  and  Ryhope  marine  bands 

are some 60m t h i c k ,   l a r g e l y   s a n d s t o n e   w i t h   t h e   t h i n   B r u n t o n   Q u a r r y   a n d  

Burradon  coals   and  the  Hylton  Harine Band. The Brunton Quarry Coal ,  18m above 

Kirkby's  LXarine  Band, i s  t h i n   a n d   l o c a l l y  washed  out by t h e   o v e r l y i n g  

sandstone.  The Hylton Marine Band i s  30cm t h i c k   i n  West Xoor  Borehole  and 

y i e l d e d   f o r a m i n i f e r a   a n d   L i n g u l a   m y t i l l o i d e s ,  About 4 3  h i g h e r  i s  the 

Burradon Coal  up t o  2Scm t h i c k .  I t s  name de r ives   f rom the i n f i l l e d   q u a r r y  

[ 2743  73071 west of Burradon  House   where   the   coa l   and   over ly ing   sands tone  were 

exposed.  This medium to   coa r se -g ra ined   s ands tone ,   abou t  23m t h i c k   i n  i t s  f u l l  

development, i s  exposed i n  t h e  main l i n e   r a i l w a y   c u t t i n g  [262  7 2 7 1  S of 

Dudley, was q u a r r i e d   i n   B u r r a d o n  House  and East House  Farm  [289 71221 q u a r r i e s  

and  forms  the  r idge on w h i c h   K i l l i n g w o r t h   o l d   v i l l a g e   s t a n d s .  

The Ryhope Xarine Band f o r m   t h e   b a s e  of Westphal ian  C s t r a t a .  I t s  fauna  

i n c l u d e s   f o r a m i n i f e r a ,   D u n b a r e l l a  s p . ,  Pos idon ia  sp. ,  'An th racoce ras '   sp .  

and  Lingula  %, The mar ine   muds tones   a l so   i nc lude  a 13-em bed  of a n k e r i t e  
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s i l t s t o n e ,   o r   ' c a n k ' ,  Some  17m of muds tones   succeed   the  Ryhope Xar ine  Band, 

and are o v e r l a i n  by t h e  Usworth coal ,   which  i s  76cm t h i c k   n e a r   K i l l i n g w o r t h ,  

O v e r l y i n g   s t r a t a  are mudstones  and t h i n   s a n d s t o n e s   w i t h   c a r b o n a c e o u s   h o r i z o n s ,  

t o t a l l i n g  23m i n   t h i ckness ,   and   capped  by t h e  Hebburn Fell Coal which i s  i n  

two  main  leaves,   an  upper  some  55cm t h i c k   s e p a r a t e d  by 4m f rom  the  lower 75cm 

t h i c k   l e a f .  Between  the  Hebburn  Fel l   Coal   and  the 40-cm Ki l l ingwor th   Coal  36m 

h i g h e r ,   t h e r e  are f o u r   c o a l s   i n c l u d i n g   t h e  70cm t h i c k  West Moor Coal. 

I n t e r v e n i n g   s t r a t a  are mudstones  and  sandstones.  An e s t i m a t e d  l o b  of strata 

s u c c e e d   t h e   K i l l i n g w o r t h   C o a l   u p   t o   t h e   i n f e r r e d  Down Hill Marine Band, which 

n a r k s   t h e   b a s e  of t h e  Upper   Coal   Xeasures   and   compr ises   the   h ighes t   s t ra tum 

mapped i n   t h e   a r e a ,   N o t h i n g  i s  known o f   t hese  s t ra ta ,  e x c e p t   t h a t   t h e y  

i n c l u d e  a sands tone  a t  l e a s t  10m t h i ck   wh ich  was f o r m e r l y   q u a r r i e d  a t  Clousden 

H i l l  [283 7021 and  which o v e r l i e s   t h e  50cm t h i c k  Clousden  Bill Coal ,  

IGNEOUS DYReS 

There  ars  two c l a s s e s  of i n t r u s i v e   i g n e o u s   d y k e s   i n   N o r t h u m b e r l a n d :  a 

s u i t e  of q u a r t z - d o l e r i t e s   a s s o c i a t e d   w i t h   t h e  Whin S i l l  and   i n t ruded  some 295 

m i l l i o n   y e a r s   a g o   i n  l a t e  Carbon i fe rous  times, and a s u i t e  of t h o l e i i t i c  

d o l e r i t e   d y k e s  of e a r l y   T e r t i a r y   a g e   ( a b o u t  60 mil l ion   yea r s )   emana t ing  from 

the   Mul l   vo lcano   of  W S c o t l a n d ,   I n   c o x p o s i t i o n   b o t h   t y p e s  are siailar but  

show t e x t u r a l   d i f f e r e n c e s   i n   t h i n   s e c t i o n ,  

Q u a r t z   d o l e r i t e s  A d y k e   t r e n d i n g   j u s t  N of  east  i s  r eco rded   on   p l ans  of  t h e  

High  !lain  Coal  near  High Fam [ 2 8 5   7 2 1 1  and i s  probably  a q u a r t z   d o l e r i t e .  

T h o l e i i t i c   d y k e s   a r e   n a r r o w   a n d   o c c u r   i n   e n   e c h c l o n   s e g m e n . t s ,   d i s c o n t i n u o u s  a t  

any  one  level .   The Tynernouth  Dyke, a b o u t  lm wide, i s  r eco rded   ove r  a l e n g t h  

of 650n i n  Beaumont workings a t  about  -183m a n d   a g a i n   a t  -12m in   F ive -Quar t e r  

workings   benea th   Ki l l ingwor th  Hoor. A very  narrow  segment   of   the  V h i t l e y  W k e  

sone  lOOm long was proved i n  Yard workings E295 7 5 0 1  east  o f   S e g h i l l  and a l s o  
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i n  Bensham workings  nearby. The North  and  South  Hart ley  dykes  have  been 

p r o v e d   i n t e r m i t t e n t l y   o v e r   a n  8km l e n g t h ,  a t  s u r f a c e   a n d   i n   m i n i n g ,   r u n n i n g  

WNW north  of   Cramlington.  On t h e   n o r t h   b a n k   o f   t h e   R i v e r   B l y t h  E223 7881 

t h e r e  i s  a sma l l   o ld   qua r ry   i n   t he   dyke .  

QUATERNARY 

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

p r e s e n t   o v e r   a l m o s t   t h e   e n t i r e   d i s t r i c t   a n d   p o s t - g l a c i a l   a l l u v i u m   a n d   p e a t  

which are  r e s t r i c t e d   t o   v a l l e y s   a n d   h o l l o w s  (Fig 5) .  

T i l l  ( b o u l d e r   c l a y )  i s  t h e   d o m i n a n t   g l a c i a l   d e p o s i t ;   g l a c i a l   s a n d   a n d  

g r a v e l  i s  r e c o r d e d   i n   s e v e r a l   b o r e h o l e s   a n d   h a s   b e e n   r e c o g n i s e d  a t  s u r f a c e   i n  

a f e w   s c a t t e r e d   l o c a l i t i e s ,   w h i l s t   l a m i n a t e d  s i l t s  a n d   c l a y s   o f   g l a c i a l   o r i g i n  

are p r e s e n t   b u t   h a v e   r a r e l y   b e e n   i d e n t i f i e d .  The r e l a t i o n s h i p   b e t w e e n   t h e s e  

g l a c i a l   d e p o s i t s  i s  no t  known i n   d e t a i l .  However, i t  i s  u s u a l l y   o n l y   w i t h i n  

t h e   b u r i e d   v a l l e y s   t h a t   t h i c k   c o m p l e x e s  of sand ,  s i l t  and   c l ay   occu r .  Where 

t h e   d r i f t  i s  t h i n ,  till i s  g e n e r a l l y   t h e   o n l y   d e p o s i t .  

I n   t h i s   a r e a ,  as i n   o t h e r   g l a c i a t e d   l o w l a n d   r e g i o n s ,   t h e   r o c k h e a d   o r  

bed rock   su r f ace   has  a more  pronounced  topography, o r  h i g h e r   r e l i e f   i n d e x ,   t h a n  

t h e   p r e s e n t   s u r f a c e   ( F i g .  6). P r e - e x i s t i n g   v a l l e y s   g r a d e   t o   b e l o w  sea l e v e l  

a n d   h a v e   b e e n   i n f i l l e d   b y   g l a c i a l   d r i f t .   B o r e h o l e s   p r o v e   t h r e e   m a j o r   b u r i e d  

v a l l e y s ,  two of which i n   t h e   n o r t h   d e c l i n e  N and E t o   l e v e l s   b e l o w  OD. The 

no r the rn   f l ank   o f  a t h i r d v a l l e y ,   w h i c h  l i e s  benea th   the   Ouse   Burn ,   occurs  on 

t h e   s o u t h e r n   m a r g i n   o f   t h e   d i s t r i c t .  

H i g h e s t   b e d r o c k   e l e v a t i o n s ,   w h e r e   t h e   d r i f t  i s  a l s o  t h i n ,   u s u a l l y  

c o i n c i d e   w i t h   t h e   o u t c r o p s  of more m a s s i v e ,   r e l a t i v e l y   c o a r s e - g r a i n e d  

s a n d s t o n e s   a n d   g e n e r a l l y   f o r m   l i n e a r   k n o l l s   ( e g   B r e n k l e y ,   K i l l i n g w o r t h   a n d  
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S h o t t o n   N o r t h   N o o r )   r a t h e r   t h a n   d i s t i n c t   r i d g e s ,   O t h e r   t h a n   t h e s e ,   C o a l  

X e a s u r e s   l i t h o l o g y   a p p e a r s   t o   h a v e  l i t t l e  i n f l u e n c e   o n   r o c k h e a d   r e l i e f ,  

The Q O S t  r e c e n t   r o c k h e a d   f e a t u r e s  are g o r g e s   c u t   s i n c e   t h e  l a s t  

g l a c i a t i o n  by the   R ive r   B ly th   and  i t s  t r i b u t a r i e s  Catraw Burn  and  Cascade 

Dene. 

Quaternary deposits 

Till compr i se s   g rey -b rown   and   g rey ,   s andy ,   s i l t y   and   pebb ly   c l ays  

i n t e r c a l a t e d   w i t h   t h i n   l e n s e s   o f   s a n d ,  s i l t  and   g rave l   and   ove r l a in  by  about 

2m of   mot t led   o range ,   red-brown  and   pa le   g rey   s i l ty ,   sandy  c lay   wi th   sporadic  

small pebb les ,   These   depos i t s   man t l e   a lmos t   t he  whole d i s t r i c t .  The maximum 

proved   th ickness  of t i l l  i s  46n b u t   o u t s i d e   t h e   b u r i e d   v a l l e y s   t h i c k n e s s e s  of 

less t h a n  10m are  usua l .  Erratics are  predominantly of Carbon i fe rous   rocks  

and  include  subrounded c las ts  of s a n d s t o n e ,   s i l t s t o n e ,   m u d s t o n e ,   i r o n s t o n e ,  

l i m e s t o n e  and c o a l ,  A few  far- t ravel led  f ragments   of   igneous  and  metamorphic  

r o c k s   a l s o   o c c u r .  The erratics r a n g e   i n  s ize  from  sand t o   b o u l d e r s ,   w i t h   t h e  

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

The grey  and  grey-brown t i l l  i s  l a r g e l y  a n  over-consol idated  lodgement  

till depos i t ed  by a s i n g l e   p h a s e   o f   g l a c i a t i o n   d u r i n g   t h e   D e v e n s i a n .   T h e  

uppermost   red-brown  c lays   have  been  var iously  interpreted as upper  lodgement 

till, a b l a t i o n  o r  f low till, a product  of g e l i f l u c t i o n   ( i , e .   p e r i g l a c i a l  

f reeze / thaw  mudf low)   or ,  more r e c e n t l y ,  as a p o s t - g l a c i a l   w e a t h e r i n g   p r o f i l e .  

It is  l i k e l y   t h a t  more  than  one  process   contr ibuted,  

Glacial Sand and Gravel w i t h i n   t h e   g l a c i a l   s e q u e n c e  i s  proved i n   a J n m b e r   o f  

b o r e h o l e s ,   b u t   c r o p s   o u t   o v e r   o n l y   a b o u t  lkm2 i n   t h e   n o r t h - w e s t  a t  

S tann ing ton ,  W of  Blagdon Hall and i n   t h e   n o r t h - e a s t  a t  East H a r t f o r d ,   T h e r e  

a re  no w o r k i n g   o r   d i s u s e d   s a n d   a n d   g r a v e l   q u a r r i e s   n o r   a n y   s i g n i f i c a n t   n a t u r a l  

exposures ,  thus t h e   d e t a i l e d  la teral  and v e r t i c a l   r e l a t i o n s h i p s  are n o t  



27 

known. B o r e h o l e   r e c o r d s   i n d i c a t e   t h a t   s a n d   a n d   g r a v e l  i s  l a r g e l y   c o n f i n e d  to 

t h e   b u r i e d   v a l l e y s ,   i n   g e n e r a l l y   t h i n   a n d   l a t e r a l l y   i m p e r s i s t e n t   l e n s e s ,   a n d  

n o t   i n  a s i n g l e   c o r r e l a t a b l e   u n i t .  

Ind iv idua l   beds   r ange  up t o  a maximum proved   th ickness   o f  10.36m i n  a 

borehole   near   Hor ton   Br idge  [278 7 9 2 1 ;  b u t   g e n e r a l l y   t h i c k n e s s e s   d o   n o t   e x c e e d  

3m. The d e p o s i t s   a p p e a r   t o  be  predominant ly   of   sand-grade  a l though many 

b o r e h o l e   r e c o r d s  are o f   dub ious   qua l i t y .  

B u r n e t t  6 E y l e s   i n   t h e  1930's r e s u r v e y   i n t e r p r e t e d   t h e   i n t r a f o r m a t i o n a l  

sand   and   grave l  as  t h e   a d d l e  Sands of a t r i p a r t i t e  Upper  Boulder  Clay-Middle 

Sands-Lower 3oulder   Clay  sequence,   implying a re-advance  of   the ice  s h e e t  

fo l lowing   depos i t i on   o f   t he   s and   and   g rave l .  Later in fo rma t ion  from boreho les  

a n d   o p e n c a s t   s i t e s ,   a n d   r e s e a r c h   i n t o  similar d e p o s i t s   e l s e w h e r e ,   h a s  shown 

t h a t   t h e   d r i f t   s e q u e n c e  i s  more  complex  and t h a t   a u c h   o f   t h e   s a n d   a n d   g r a v e l  

may have   been   depos i ted   sub-g lac ia l ly .  

Laminated silt and clay. Although  no t   recognised  a t  o u t c r o p ,   r e l a t i v e l y  

s tone- f ree ,   evenly   bedded  s i l t s  and c l a y  are  p r o v e d   w i t h i n   t h e   d r i f t ,  

p a r t i c u l a r l y   i n   b o r e h o l e s   i n   t h e  West Xoor  and  Dudley areas. The c lays   and  

s i l t s  o c c u r   w i t h i n  a complex  of till, s a n d   a n d   g r a v e l   a n d   a t t a i n  a maximum 

proved   th ickness  of 4.lm. Laminated  c lays  may be  m r e  widesp read   bu t   l ack   o f  

d e t a i l   i n  m o s t   b o r e h o l e   r e c o r d s   p r e c l u d e s   d e t a i l e d   a s s e s s n e n t ,  

Alluvium. T h i n   d e p o s i t s  of c l a y ,  s i l t  a n d   f i n e   s a n d   f r i n g e   t h e   r i v e r s  

and streams a n d   i n f i l l  hollows and d e p r e s s i o n s .  On t h e   e a s t e r n   m a r g i n   o f  

P res twick  Carr [203 7 3 8 1  f i n e   a l l u v i a l   p e a t y   s a n d s  =lay have   been   r ed i s t r ibu ted  

by wind, 2 7 

Peat o c c u r s  a t  Tres twick  Carr and l o c a l l y   w i t h i n   a l l u v i u m .  
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MINERAL RESOURCES 

Coal, The o n l y   c u r r e n t   m i n i n g  i s  a t  B r e n k l e y   c o l l i e r y  [ 2 2 2  7 4 3 1 ,  where 

t h e  Top  and  Bottom  Busty seams are  worked.   Large-scale   a ining  ceased  with  the 

c l o s u r e  of a s u c c e s s i o n   o f   c o l l i e r i e s   i n   t h e  1950's and 1960's.  

S u b s t a n t i a l   q u a n t i t i e s  of c o a l   r e m a i n ,   p a r t i c u l a r l y   i n  areas of   former  

p i l l a r   a n d   s t a l l   w o r k i n g ,   i n   i s o l a t e d   p a t c h e s   c u t  o f f  by f a u l t s  o r  o t h e r  

g e o l o g i c a l   s t r u c t u r e s ,   i n   b a r r i e r s   b e t w e e n   t a k e s   ( c o l l i e r y   w o r k i n g  areas) and 

i n   t h i n n e r  seams a t  s i g n i f i c a n t   d e p t h s   b e n e a t h   t h e   s u r f a c e .   R o w e v e r ,   w i t h   t h e  

e x c e p t i o n  of B r e n k l e y   c o l l i e r y ,  i t  i s  l i k e l y   t h a t  no f u r t h e r   d e e p   m i n i n g  w i l l  

t a k e  place. G e o l o g i c a l   c o n d i t i o n s   a n d   t h e   e x t e n t  of f o n e r  workings w i l l  

f a v o u r   o p e n c a s t   e x t r a c t i o n  of remain ing   resources .  

Opencas t   coa l   qua r ry ing   began   i n  1 9 4 2 ,  reaching  a p e a k   i n   t h e  l a t e  

1 9 4 0 * s ,  and   r e s to red   opencas t  s i tes  abound i n   t h e   n o r t h  and west ( F i g  8) .  

X i t h   t h e   e x c e p t i o n  of t h e  Rensham a l l  t h e  named seams fros t he   Bo t tom  Bus ty   t o  

t h e  Ryhope L i t t l e  have  been  worked.  Only  Brenkley  opencast  s i t e  [206 7 4 7 1  

work ing   t he  Plessey seam is  c u r r e n t l y   a c t i v e ,   b u t  a small l i c e n s e d  s i t e  a t  

S t i c k l e y  Farm [ 281 7751 work ing   t he   Xoor l and   and   a s soc ia t ed   t h in  seam c l o s e d  

i n  1984. Ex tens ive  areas have   been   prospec ted  by t h e  NCB Opencas t   Execu t ive ,  

a l t h o u g h   s e v e r a l   p r o s p e c t s   h a v e   a l r e a d y   b e e n   s t e r i l i z e d  by i n d u s t r i a l   o r  

d o m e s t i c   d e v e l o p m e n t .   I n   t h e   e a s t s r n   p a r t  of t h e  area t h s r e  may b e   p o t e n t i a l  

f o r   o p e n c a s t   w o r k i n g  of small si tes i n   t h e   h i g h e r   s e a m s ,  €or example   the  

Ryhope L i t t l e  which was worked i n  1970 a t  Havelock 1292 7391. 

\ 
2 

Sandstone. The  more a a s s i v e   a n d   r e l a t i v e l y   c o a r s e r - g r a i n e d   s a n d s t o n e s  

have   been  worked f o r   b u i l d i n g   s t o n e   f r o m  numerous small q u a r r i e s   t h r o u g h o u t  

t h e  area, b u t   t h e s e  are a l l  now c losed   and  most   have   been   rec la iaed   or  
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p a r t i a l l y   i n f i l l e d .  The q u a l i t y   o f   t h e   s t o n e  aay be   judged   f rom  loca l  

bu i ld ings .   Resources  are v a s t ,   b u t  no s t o n e   i n   t h i s  area h a s   e s t a b l i s h e d  a 

wide   r epu ta t ion .  

Shale and mudstone. Thick   muds tone   and   s i l t s tone   above   t he   P l e s sey  Seam 

west of   Brenkley [ 2 0 4  7 4 7 1  were recent ly   worked   for   b r ick-making .   Resources  

of mudstone are v e r y   e x t e n s i v e ,   b u t   t h e r e  i s  no   i n fo rma t ion  on q u a l i t y .  

Metalliferous minerals. V e i n s   w i t h   p y r i t e ,   g a l e n a ,   s p h a l e r i t e ,  ca lc i te ,  

a n k e r i t e   a n d   b a r y t e   o c c u r   t h r o u g h o u t   t h e  area b u t   r a r e l y   e x c e e d  2mm i n   w i d t h  

and so are of   no   commerc ia l   in te res t .  

Intrusive igneous rocks. T h o l e i i t i c   d o l e r i t e   s o u t h - e a s t  of S t ann ing ton  

was q u a r r i e d  [ 223  7881  on a m a l l  scale i n  t h e   p a s t ,   p r o b a b l y   f o r   r o a d  metal. 

A s  the   dyke  is   less than  2m wide, i t  is of no c o m e r c i a 1   i n t e r e s t   t o d a y .  

Sand  and gravel. There i s  no   commerc ia l   ex t r ac t ion  of sand  and  gravel ,  

though i t  was formerly  dug  on a small scale s o u t h  of Yiddle  Brunton East Farm 

[228  7031.   S igni f icant   th icknesses  of sand and g r a v e l   b e n e a t h   r e l a t i v e l y   t h i n  

ove rburden   have   been   p roved   i n   t he   Ouse   Burn   va l l ey ,   nea r   Hor ton   Br idge   and  

sou th -eas t  of S tann ing ton  [217  7871. A t  t h e   l a s t - n a m e d   l o c a l i t y   t h e  

p o s s i b i l i t y   o f   o p e n i n g  a borrow p i t  f o r   s a n d   f o r   u s e   d u r i n g   r o a d   c o n s t r u c t i o n  

h a s   b e e n   i n v e s t i g a t e d .   G l a c i a l   s a n d s   a n d   g r a v e l s  show r e l a t i v e l y   r a p i d  

l a t e r a l   a n d   v e r t i c a l   c h a n g e s   i n   g r a d e ,   b u t   i n  t h i s  a rea   sand   predominates ,  

though i t  i s  u s u a l l y   f i a e  and  with  c layey  and pebbly  l a y e r s .  

\ 
d 

Glacial clays ( c h i e f l y   t i l l )   h a v e   b e e n   w o r k d   f o r   b r i c k  making i n   t h e  

p a s t   f r o m   s n a l l   p i t s   t h r o u g h o u t   t h e  area. Recen t ly   c l ays   have   been  worked  on 

a l a r g e r  scale a t  two s i tes ,  sou th -eas t  of Burradon  House  [280 7 2 7 1  and 

between  Seghi l l   and  Backworth [ 293 7331. 
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Peat. There is  no   record  of p e a t   h a v i n g   b e e n   c u t   f r o m   t h a t   p a r t  of 

P r e s t w i c k  Carr w i t h i n   t h e  area. 

Groundwater is  n o t   a b s t r a c t e d   f o r   p u b l i c   s u p p l y  o r  i n d u s t r i a l   p u r p o s e s ,  

a p a r t  from mine d e w a t e r i n g .   U b i q u i t o u s   o l d   w o r k i n g s   a n d   t h e   d i s t u r b a n c e   t o  

t h e   n a t u r a l   r e g i m e   t h e y   c a u s e ,   l o c a l   u n d e s i r a b l y   h i g h   c o n c e n t r a t i o n s  of i r o n  

a n d   c h l o r i d e s ,   t h e   i n p e r n e a b l e   c o v e r  of boulder  clay and the s e a l i n g   e f f e c t  of 

b u i l t - u p  areas a l l  combine t o   n a k e   a p p r e c i a b l e   q u a n t i t i e s   o f   p o t a b l e  

groundwater   unobta inable .   Large  areas o f   b a c k f i l l e d   o p e n c a s t  s i tes  

e f f e c t i v e l y  seal o f f   t h e   u n d e r l y i n g   o u t c r o p  from sur face   recharge .   Thus  

underground  workings  become d r y  a f t e r   t h e  same seam up-dip has been  removed 

opencas t . 

Barium sal ts  were former ly   ex t rac ted   f rom  groundwater  a t  Backworth 

C o l l i e r y ,  and r e l a t i v e l y   h i g h   c o n c e n t r a t i o n s   o f  calcium, ba r ium  and   ch lo r ide  

are a lso   recorded   by   Anderson  (1945) in   g roundwate r s  a t  o t h e r   m i n e s .  

GEOLOGICAL IMPLICATIONS FOR LAND-USE PLANNING 

Coal mining 

East of t he   ou tc rop   o f   t he   Beaumontcoa l   (F ig .  3 ) ,  p r a c t i c a l l y   t h e   w h o l e  

area has   been  underzined by w o r k i n g s   i n   o n e   o r  more c o a l  seam. Workings 

w i t h i n  30m of t h e   s u r f a c e  are shown i n   t h e   s h a l l o w   c o a l   w o r k i n g s  map. There 

a re  r e s t r i c t e d  areas of  wctrkings  north-west of Brenkley i 2  t h e  Top and  Bottom 

Busty  and a t  S t a n n i n g t o n   i n  t h e  V i c t o r i a .  A l l  the  named c o a l  seams from t h e  

High Nain t o   V i c t o r i a   ( F i g .  2 )  except   the   Bent inck   and  Hodge have  been 

e x p l o i t e d  somewhere w i t h i n   t h e  area and   s eve ra l  of the  t h i c k ~ r  seams have  been 

worked   ou t   a lmost   conple te ly .   Loca l   workings  are known i n  t h e  Ryhope F ive  

Quar t e r  west of  Backworth  but i n  gene ra l   coa l s   above   t he   Y igh  Main  have  not 
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been  mined. Details of i n d i v i d u a l  seams are g i v e n   i n   t h e   s t r a t i g r a p h i c a l  

s e c t i o n  of t h i s   r e p o r t .  

The ear l ies t  work ings   i n   t he  area f o r   w h i c h   p l a n s  are a v a i l a b l e   d a t e   f r o m  

a b o u t  1850 and were in  the  Northumberland Low Main,  Yard  and  High  Xain seams. 

However,   mining  of  these  and  other seams n e a r   o u t c r o p   i n  areas o f   t h i n   d r i f t  

was a c t i v e  a t  l eas t  as e a r l y  as t h e   m i d - 1 7 t h   c e n t u r y ,   i f   n o t  ea r l ie r .  E a r l y  

workings  were by b e l l   p i t s  and p i l l a r   a n d  s t a l l  workings ;   subsequent ly  

long-wall   panel   working was i n t r o d u c e d ,   g i v i n g  a h i g h   l e v e l   o f   e x t r a c t i o n .  

The   ma jo r   cons t r a in t   o f   coa l   min ing   on   p l ann ing   and   eng inee r ing  arises from 

t h e   p o s s i b i l i t y  o f   s u b s i d e n c e ,   e i t h e r   a s s o c i a t e d   w i t h  new workings,   or  as t h e  

r e s u l t   o f   c o l l a p s e   ( o r   f u r t h e r   c o l l a p s e )  of ex i s t ing   work ings .  

C u r r e n t   e x t r a c t i o n  and   consequent   subs idence  are t a k i n g   p l a c e   o n l y   i n   t h e  

west in   work ings   f rom  Brenk ley   co l l i e ry .   Subs idence   a s soc ia t ed   w i th   modern  

mining   methods   t akes   p lace   contemporaneous ly   wi th   ex t rac t ion   of   the   coa l ,   and  

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

f e n  y e a r s   a f t e r   w o r k i n g .  The area of s t a n d i n g  water e a s t   o f   A r c o t  Hall [251 

7 5 3 1  and the marked  NW-trending l i n e a r   d e p r e s s i o n s  W of  Hoys Wood [223 7561 NE 

of Brenk ley  are t y p i c a l  o f   s u b s i d e n c e   f e a t u r e s   r e l a t e d   t o   r e c e n t   l o n g w a l l  

m i n i n g   i n  the Busty seams. 

Delayed  subsidence  takes   place  by  the  upward  migrat ion of voids  owing t o  

c o l l a p s e  of p i l l a r s   o r  of s t r a t a  b r i d g e s   f o l l o w i n g   p i l l a r   a n d  s t a l l  work, o r  

less cornorsly by f u r t h e r   c o n p a c t i o n   o f   t h e   c o l l a p s e d   w o r k i n g s   w h i c h   r e s u l t  

f r o m   l o n g w a l l   w o r k i n g   o r   t o t a l   e x t r a c t i o n .   ? l o s t   o f   t h e   m i n i n g   i n   t h e   d e e p e r  

s e a m  i n   t h e   s o u t h  and east of t h e   d i s t r i c t ,   w h i c h   h a s   t a k e n   p l a c e   s i n c e   a b o u t  

1940, was by neans  of longwall   working  and i s  not   cons idered   to   pose  a s e r i o u s  

subsidence  problem.  Shal low  workings less t h a n  30m a r  so be low  sur face ,  

p a r t i c u l a r l y   p i l l a r  and s t a l l  workings,  are l i k e l y  t o  cause  the  most  damaging 

subs idence   and  may be   longes t   de layed .   Wi th   the   except ion   of   the   Brenkley  

c o l l i e r y  area,  p r a c t i c a l l y  a l l  o c c u r r e n c e s   o f   p i t f a l l s   o r   o t h e r   m i n i n g - r e l a t e d  

s u b s i d e n c e   f e a t u r e s   f a l l   w i t h i n   t h i s  3Om zone. Known o r   p o s s i b l e   s h a l l o w  



3 2  

workings are shown i n   t h e   s h a l l o w   c o a l   w o r k i n g s  map. The areas d e l i n e a t e d  are  

g e n e r a l i z e d   a n d   i n   c o n s i d e r i n g   p a r t i c u l a r  s i tes  i t  i s  u s e f u l   t o   c o n s u l t  

or iginal   documents .   Workings known f rom  mine   p lans   can   be   an t ic ipa ted   and  

t a k e n   i n t o   a c c o u n t  when p lann ing ,   bu t  areas of   probable  o r  poss ib le   working  

are much less p r e d i c t a b l e .   E v i d e n c e   f o r   s h a l l o w   m i n i n g   i n  areas not   recorded  

on   p lans  i s  d e r i v e d   f r o m   b o r e h o l e s ,   f e a t u r e s   s u c h  as p i t f a l l s  and t h e  

d i s c o v e r y   o f   o l d   w o r k i n g s   i n   o p e n c a s t   o r   o t h e r   e x c a v a t i o n s .   4 n c i e n t  

unrecorded  workings may o c c u r   i n   a n y  areas where  coal  seams t h i c k   e n o u g h   t o   b e  

worked l i e  n e a r   t h e   s u r f a c e .  

Areas of p i t f a l l s ,   c i r c u l a r   d e p r e s s i o n s  commonly two t o   f o u r   m e t r e s   i n  

d i a m e t e r   w h i c h   o f t e n   f o m   r e c t i l i n e a r   p a t t e r n s ,   r e s u l t i n g   f r o m   t h e   c o l l a p s e  of 

p i l l a r  and s t a l l  workings ,  were i d e n t i f i e d   d u r i n g   t h e   s u r v e y   n e a r   t h e   o u t c r o p s  

of  the  Northumberland Low Main,  Yard, Netal a n d   F i v e   q u a r t e r  seams and are  

no ted   on   t he   geo log ica l   naps .   Typ ica l   examples   can   be   s een   nea r  East Har t fo rd  

[ 262  7901 and east  of   Brenkley [ 2 2 9  7 5 2 3 .  Some areas of  p i t f a l l s   h a v e   b e e n  

f i l l e d   w i t h   a s h  o r  c o l l i e r y  waste, for   example   south-eas t   o f   Dinnington  E212 

7311. Few d e f i n i t e   e x a m p l e s  of b e l l   p i t s  were obse rved   bu t   whereve r   coa l  i s  

e x p o s e d   o r   u n d e r   v e r y   t h i n   d r i f t  i t  should  be  assumed t o   h a v e  'Seen  worked. 

? l i n e   s h a f t s  are p r e s e n t   t h r o u g h o u t   t h e  area and are p a r t i c u l a r l y  numerous 

between  Cramlington  and  the River i3lyth. The s i tes  of all s h a f t s  and a d i t s  

known t o   t h e   N a t i o n a l  Coal Board are  shown on t h e   g e o l o g i c a l  maps ,   bu t   o thers  m y  

also exis t .  The p o s i t i o n s   o f  many o l d   s h a f t s  are very  poorly  documented  and, 

as  they  were c o m o n l y   o n l y   c a p p e d  a t  su r face   l eve l   and   r ema in   open   be low,  

s t i l l  p r e s e n t  a haza rd .  The c o n d i t i o n   o f   s h a f t s   a n d   a d i t s   n e e d s  

i n v e s t i g a t i o n ,   i n   c o n s u l t a t i o n   w i t h   t h e  N C B ,  b e f o r e  any deve lopnen t   t akes  

p l a c e .  d \ 

Geotechnical p r o p e r t i e s  

Areas i n   w h i c h   t h e   d r i f t   t h i c k n e s s  i s  less t h a n  Sn, where   foundat ions   o r  

t r e n c h e s  f o r  s e r v i c e s   n a y   e n c o u n t e r   s o l i d ,  are d e l i n e a t e d  on t h e  1:10 000 



3 3  

d r i f t   t h i c k n e s s   o v e r l a y s .  

Mudstones and siltstones t oge the r   compr i se   t he   bu lk   o f   t he   Coa l   Yeasu res ,   bu t  

t h e y  a re  gene ra l ly   cove red  by t h i c k   d r i f t .   T h e i r   c l a y   m i n e r a l s  are s t a b l e ,  

bu t   muds tones   weather   rap id ly   on   exposure ;   even  when covered  by a s u b s t a n t i a l  

t h i c k n e s s   o f   d r i f t ,   t h e   t o p n o s t  1 t o  3 met res  are gene ra l ly   wea the red .  

Trenching  i s  r e l a t i v e l y   e a s y   b u t   t u n n e l l i n g  a t  d e p t h s  of 12m o r  less p r e s e n t s  

s u b s t a n t i a l   s u p p o r t   p r o b l e m s .   E x p l o s i v e s  are n o t   g e n e r a l l y   r e q u i r e d   i n  

s u r f a c e   e x c a v a t i o n s .  

Sandstones. E x c a v a t i o n   a n d   t u n n e l l i n g   i n   s a n d s t o n e s   p r e s e n t s   f e w   s u p p o r t  

p r o b l e m s   b u t   g e n e r a l l y   r e q u i r e s   e x p l o s i v e s   f o r   d e p t h s   b e l o w  2 t o  3n. Some of 

t he   coa r se r -g ra ined   s ands tones  are g r i t t y  and   h igh ly   ab ras ive   and  some 

s a n d s t o n e s  are  quartz-cemented  and  extremely  tough.   Ganis ter ,  a v a r i e t y   o f  

s ands tone   s ea t ea r th   found   benea th  some c o a l s ,  i s  a p a r t i c u l a r l y   t o u g h   r o c k .  

J o i n t   b l o c k s   t h a t   h a v e   b e e n  weakened  by subs idence   ove r   o ld   coa l   work ings   nay  

r e q u i r e   s u p p o r t   i n   d e e p   e x c a v a t i o n s   a n d   t h e   p r e s e n c e   o f   d e e p   o p e n   j o i n t s  may 

n e c e s s i t a t e   s p e c i a l   p r e c a u t i o n s .  

Seatearths con ta in   r ead i ly -wea the red   c l ay   mine ra l s   wh ich   w i th   t he   abundan t  

random i n t e r n a l   p o l i s h e d   ( ' l i s t r i c ' )   s u r f a c e s  make them u n s t a b l e   b o t h   i n  

excavat ions   and   under   load .  

Till o r   b o u l d e r   c l a y  which  mantles much o f   t h e  area i s  a tough  over- 

conso l ida t ed   l odgemen t  till. T y p i c a l   u n d r a i n e d   s h e a r   s t r e n g t h s   a r e   i n   t h e  

r ange  103-350 kN/m2 and i t  i s  g e n e r a l l y   r e g a r d e d  as a good f o u n d a t i o n   m a t e r i a l  

w h i c h   p r e s e n t s   f e w   p r o b l e m s   i n   t r e n c h i n g ,   t u n n e l l i n g   a n d   i n   e x c a v a t i o n s   e x c e p t  

f o r  i t s  toughness   and  the  presence of b o u l d e r s   a n d   p o t e n t i a l l y   w a t e r b e a r i n g  

sand   and   g rave l   bod ie s .  

The reddish-brown  and brown s tony   c l ays fo rming   t he   uppe rmos t  1 t o  2 m  o f  
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t h e   g l a c i a l   s e q u e n c e   h o w e v e r   p o s s e s s   q u i t e   d i f f e r e n t   g e o t e c h n i c a l   p r o p e r t i e s  

and are inhe ren t ly   weake r   t han   t he   sub jacen t   s ed imen t s ,  They are  

c h a r a c t e r i s e d  by i n c r e a s e d   n a t u r a l   m o i s t u r e   c o n t e n t ,   i n c r e a s e d   p l a s t i c i t y ,  

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

s t rength .   The  l a s t  named i s  l o c a l l y   i n c r e a s e d   w h e r e   t h e   c l a y s  are  d r y  o r  

where   s econda ry   e f f ec t s   have   l ed   t o   unusua l   compac t ion ,   bu t   l ower   pa r t s   o f   t he  

d e p o s i t s  are commonly s o f t  and p l a s t i c  where i n   c o n t a c t   w i t h   u n d e r l y i n g  

water -bear ing  s t ra ta .  The r eve r sed   s t r eng th   g rad ien t   t hus   i nduced   mus t   be  

t a k e n   f u l l y   i n t o   a c c o u n t   i n   f o u n d a t i o n   d e s i g n ,   b u t  i s  a n   e s p e c i a l   h a z a r d   i n  

open  excavat ions  which are  reasonab ly   s t ab le   where   t he   c l ays  are d r y   b u t  

dange rous ly   uns t ab le   where   l ower  parts o f   t h e   p r o f i l e  are w e t ;  the 

s u b - v e r t i c a l   j o i n t s   a r e  a major   source  of weakness i n   s u c h   s i t u a t i o n s   a n d   a l s o  

l e a d   t o   i n s t a b i l i t y  o n   n a t u r a l   s l o p e s   e s p e c i a l l y   w h e r e   s u p e r f i c i a l   s t o n y   c l a y  

o v e r l i e s   p l a s t i c   l a m i n a t e d   c l a y ,  

O t h e r   t y p e s   o f  till ( f l o w   a n d   a b l a t i o n )  may b e   p r e s e n t   b u t   t h e i r  

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

Laminated Silt and Clay, t h o u g h   s u b o r d i n a t e   i n   a a o u n t   w i t h i n   t h e   g l a c i a l  

sequence ,  are  s i g n i f i c a n t   b e c a u s e   o f   t h e i r   e n g i n e e r i n g   c h a r a c t e r i s t i c s ,  Below 

the water t a b l e   t h e y  are g e n e r a l l y  weak,  with a shear s t r e n g t h  commonly 

ranging   f rom 25 t o  70 k!V/rn2. Under v e r t i c a l   l o a d   t h e   c l a y s   a r e   p r o n e   t o  

s t r o n g   c o n p r e s s i o n   a n d   d u c t i l e   f l o w ,   a n d   f o u n d a t i o n s   n e e d   t o   b e   s p e c i a l l y  

des igned:  slab f o u n d a t i o n s  o r  p i l i n g   t o  rock o r   i n t o   s t r o n g  till i s  g e n e r a l l y  

necessa ry   fo r   heavy   s t ruc tu res .   Lamina ted   c l ay  and s i l t  has  a low s a f e   a n g l e  

o f   r e s t   a n d   e x c a v a t i o n s   n e e d   c l o s e   s u p p o r t ;   t u n n e l l i n g   a n d   s h a f t   s i n k i n g  are 

modera te ly   hazardous   wherp   these   depos i t s  are d r y   b u t  c a l l  fo r   ex t r eme  care 

where  they are w a t e r - b e a r i n g   a n d   t h e r e f o r e   h i g h l y   p r o n e   t o   f l u i d i z a t i o n   a n d  

duc t i l e   f l ow.   D igg ing   ma in  sewer t r e n c h e s   i n   t h e s e   d e p o s i t s   p r o v e d   d i f f i c u l t  

i n   p l a c e s .  
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Glacial Sand  and Gravel. Water-bear ing  sands  and  gravels   encountered within 

till sequences  may be  a problem  but   e l sewhere   sand   and   grave l ,   where   d ry   o r  

conf ined ,   can   suppor t   cons ide rab le   l oads .  

Alluvium,  Lacustrine  Alluvium and Peat. Alluvium i s  gene ra l ly   t h in   and   where  

sandy w i l l  pose  few c i v i l   e n g i n e e r i n g   d i f f i c u l t i e s .  However, s i l t ,  peat   and 

organic   c lays ,   which  are g e n e r a l l y   p r e s e n t ,   g i v e  rise to   founda t ion   p rob lems .  

Landslips have  been  recorded  where  s lopes  have  been  oversteepened  and 

u n d e r c u t  by t h e   R i v e r   B l y t h ,   e s p e c i a l l y   w h e r e   t h i c k   d r i f t   d e p o s i t s   i n f i l l   t h e  

b u r i e d   v a l l e y   s o u t h  of S t a n n i n g t o n .   S l i p p i n g  i s  a p o t e n t i a l   h a z a r d   w h e r e v e r  

s l o p e s   c u t   i n t o   i n t e r b e d d e d   c l a y s ,  s i l t s  and  sands are o v e r s t e e p e n e d   e i t h e r  

a r t i f i c i a l l y   o r   n a t u r a l l y ,   L u b r i c a t i o n  of p o t e n t i a l   s l i p   p l a n e s  by 

groundwater  will g i v e  r ise  t o   g r a v i t a t i o n a l   a n d   r o t a t i o n a l   s l i p s .  

Made ground and backfil led  opencast cover   about  10% o f   t h e  area ( F i g  8) .  

C o l l i e r y   s p o i l  makes  up  most   of   the   made  ground  and  several   o ld   spoi l   heaps 

are s t i l l  o b v i o u s l y   d i s t i n c t   a r t i f i c i a l  mounds.  However, d u r i n g   r e c l a m a t i o n  

t h e   s p o i l  i s  commonly r e d i s t r i b u t e d   o v e r  a wider  area, d r e s s e d   w i t h   s o i l   a n d  

p l a n t e d   w i t h   g r a s s   o r   t r e e s ,  I n  such   l andscaped   a r eas   t he   ex ten t   and  

th i ckness   o f  made ground i s  d i f f i c u l t   t o   f i x   p r e c i s e l y ;   f o r   e x a m p l e  

l a n d s c a p i n g  of t h e   s p o i l   h e a p   n o r t h   o f   S e g h i l l  289 752 , involved  removing 

t o p s o i l   f r o m   a p p r o x i m a t e l y  0 . 5 h  o f   t h e   n e i g h b o u r i n g   f i e l d s ,   s p r e a d i n g  

c o l l i e r y  waste and   t hen   r e - so i l i ng  -- i n   t h e   a b s e n c e  of o t h e r   i n f o r m a t i o n   t h e  

new s u r f a c e  of t h e   f i e l d s   m i g h t   b e   r e a d i l y   t a k e n  as t h e   n a t u r a l   o n e .  The 

p r o p o q t i o n  of made g round   composed   o f   domes t i c   o r   i ndus t r i a l   r e fuse  i s  s n a l l .  

Xuch  of t h e   i n d u s t r i a l   r e f u s e  comes   f rom  demol i t i on   o f   o ld   bu i ld ings ,   and   t i p s  

a re  u s u a l l y  less t h a n   t h r e e   n e t r e s   t h i c k .  The   on ly   ex tens ive   a r ea   o f   domes t i c  

waste i s  s o u t h - e a s t   o f   S e g h i l l  296 741  . It i s  i m p o r t a n t   t o   i d e n t i f y   a n d   n a p  

made ground  because  of i t s  d i f f e r e n t   f o u n d a t i o n   p r o p e r t i e s ,   b e c a u s e  of t h e  

d 
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c o n t r a s t  i n  f o u n d a t i o n   c o n d i t i o n s   i n   p a s s i n g   f r o m  made t o   n a t u r a l   g r o u n d ,   a n d  

because  of t h e   e f f e c t  on t h e   d r a i n a g e   o f   a n  area. D o m e s t i c   r e f u s e ,   i n  

p a r t i c u l a r ,  w i l l  contain  both  compressible   and  methane-generat ing  components .  

I n   a d d i t i o n   t o  made ground  spread   on   the   sur face ,  waste has   been   t ipped  

i n t o   a b a n d o n e d   c l a y   p i t s   a n d   s a n d s t o n e   q u a r r i e s .   O l d   c l a y   p i t s   o c c u r  

th roughou t   t he  area, and  though  general ly  less t h a n  10m i n   d e p t h ,   c a n   b e   q u i t e  

e x t e n s i v e ,  as i n   t h e   r e c e n t l y  worked p i t   sou th -eas t   o f   Bur radon  House [280 

7 2 7 1  , S a n d s t o n e   q u a r r i e s  are  g e n e r a l l y  small i n  area,  but   can  exceed 1Om i n  

depth .  The f i l l  o f   t h e s e   o l d   e x c a v a t i o n s  w i l l  b e   h i g h l y   v a r i a b l e  and may 

i n c l u d e   d o m e s t i c  waste; compact ion  of   the f i l l   l e a d i n g   t o   d i f f e r e n t i a l  

s e t t l e m e n t   o f   a n y   s t r u c t u r e   b u i l t   a c r o s s   t h e   e d g e s  of t h e   e x c a v a t i o n s  i s  a 

p a r t i c u l a r   h a z a r d .  Known p i t s  and   qua r r i e s  are shown  on  the  geological   maps,  

b u t   t h e r e  may be   o the r s ,   f o r   example  small s a n d s t o n e   q u a r r i e s   i n  areas where 

rock  i s  e x p o s e d   o r   h a s   o n l y   v e r y   t h i n   d r i f t   c o v e r ,  

B a c k f i l l e d   o p e n c a s t   c o a l   s i t e s  are ex tens ive   and   numerous   i n   t he   wes t e rn  

p a r t  of t h e  area w i t h  a few s i tes  i n   t h e  east; o n e   o f   t h e   l a r g e s t   s i t e s ,   D e l h i  

[ 2 0 8   7 6 0 1 ,  worked  seven seams ove r   an  area of  47 h e c t a r e s   t o  a maximum d e p t h  

of 40m.  Dates of   the   comple t ion   of   coa l ing  are g i v e n  f o r  each  s i t e  on t h e  

g e o l o g i c a l  maps.   Opencast   quarr ies  are f i l l e d   w i t h   t h e   o v e r b u r d e n   w h i c h  was 

o r i g i n a l l y   t a k e n   f r o m   t h e m ,   A l t h o u g h   s e t t l e m e n t   a n d   c o m p a c t i o n   o f   t h e   f i l l  

mus t   be   expec ted   i n   t he   yea r s   immedia t e ly  following r e s t o r a t i o n ,   t h e   p o s i t i o n  

and   fo rmer   dep th   o f   t he   excava t ions  i s  well known and  because  of   this   they  can 

b e   t a k e n   i n t o   a c c o u n t  i n  planning  and  implementat ion of engineer ing  works.  I n  

t h e  east  two si tes,  Shankhouse [ 2 7 2   7 7 4 1 ,  and  Cramlington [ 2 4 9  7 6 8 1  have  been 

b u i l t   o v e r   w i t h   h o u s i n g  estates. 
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CONCLUSIONS 

1. 

2. 

3 .  

5. 

6 .  

E x t e n s i v e   c o a l   m i n i n g   p l a c e s   r e s t r a i n t s   o n   p l a n n i n g   o r   d e v e l o p m e n t ,  

e s p e c i a l l y   i n  areas where coal has  been  mined a t  shallow depth .  

S u b s i d e n c e   a s s o c i a t e d   w i t h   t h e   c o l l a p s e  of o ld   workings  i s  l i k e l y   t o   b e  

g r e a t e s t   o v e r  areas o f   a n c i e n t   p i l l a r   a n d  s t a l l  workings,  many of  which 

are unrecorded.   There are numerous s h a f t s ,  many of which are p o o r l y  

d o c m e n t e d ,  Many s h a f t s  are n o t   f i l l e d   a n d  may be   poor ly   s ea l ed .  

Subs idence   mus t   be   an t i c ipa t ed   above   p re sen t   and   fu tu re   work ings   f rom 

B r e n k l e y   c o l l i e r y .  

The till which  covers much of t h e  area g e n e r a l l y   p r o v i d e s  good f o u n d a t i o n  

c o n d i t i o n s ,   h o w e v e r   t h e   c o m p l e x   d r i f t   d e p o s i t s  of t h e   b u r i e d   v a l l e y s   h a v e  

more v a r i a b l e   a n d   r e l a t i v e l y   w e a k e r   e n g i n e e r i n g   p r o p e r t i e s .   S t e e p   s l o p e s  

i n   t h i c k e r  and more  complex d r i f t  w i l l  f a i l   i f   o v e r l o a d e d   o r  

over-s teepened.  

> l a d e   g r o u n d ,   p a r t i c u l a r l y   t h a t   f i l l i n g   o l d   q u a r r i e s ,   p o s e s   p r o b l e m s   o f  

u n e v e n   s e t t l e m e n t ,   e s p e c i a l l y   f o r   s t r u c t u r e s   a c r o s s   t h e   m a r g i n s .  

B a c k f i l l e d   o p e n c a s t   c o a l  s i tes  are  n u m e r o u s   b u t   t h e i r   p o s i t i o n   a n d   f o r n e r  

d e p t h  i s  u s u a l l y  well documented. 

The area c o n t a i n s   s u b s t a n t i a l   r e s o u r c e s   o f   c o a l   w h i c h   c o u l d   b e   e x t r a c t e d  

by opencast   methods.  

Resources   o f   sand   and   grave l  are r e s t r i c t e d   t o   t h r e e   l o c a l i t i e s :   i n   t h e  

Ouse  Burn va l l ey ,   nea r   Hor ton   Br idge   and   sou th -eas t   o f   S t ann ing ton .  The 

material i s  predominant ly  of f i n e   g r a d e .  I t s  p o t e n t i a l   f o r   u s e  as  f i l l  

d u r i n g   r o a d   c o n s t r u c t i o n  has been   i nves t iga t ed   sou th -eas t   o f   S t ann ing ton .  

S a n d s t o n e   h a s   b e e n   q u a r r i e d   l o c a l l y   f o r   b u i l d i n g   s t o n e ,   a n d   t h e r e  are  

ample   resources .  

Apar t   pe rhaps   fo r  areas o f   nea r -c rop   coa l   wh ich   migh t   be   exp lo i t ed  

o p e n c a s t ,   t h e r e  i s  no r e a s o n   t o  recommend any   measu res   t o   p reven t  

s t e r i l i z a t i o n   o f   a i n e r a l   r e s o u r c e s .  
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