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LIMITATIONS 

This   r epor t   has   been   p roduced   by   co l l a t ion   and   i n t e rp re t a t ion   o f ,   and  

i n t e r p o l a t i o n   f r o m ,   g e o l o g i c a l ,   g e o t e c h n i c a l   a n d   r e l a t e d  data from a wide 

v a r i e t y  of sources .  Details of   these   sources  are c o n t a i n e d   i n   t h e   r e p o r t .  

Th i s   r epor t   p rov ides   on ly  a g e n e r a l   d e s c r i p t i o n  of the  nature   and  extent   of  

f a c t o r s   r e l e v a n t  to  the  planning  of  land  use  and  development- 

The d a t a  on  which t h i s   r e p o r t  i s  based is not  comprehensive  and i t s  q u a l i t y  

is v a r i a b l e ,   a n d   t h i s   r e p o r t   r e f l e c t s   t h e   l i m i t a t i o n s  of t h a t   d a t a .  No 

informat ion  made a v a i l a b l e  a f te r  1 s t  January 1986 has   been   taken   in to  

account  For   these  reasons : - 

This report  provides  only gewral indications of ground conditions and 

m u s t  not be re l ied  upon as a source of detailed information  about 

specific areas, or as subst i tute   for  site investigations or ground 

surveys. U s e r s  m u s t  s a t i s f y  themselves, by seeking  appropriate 

professional  advice and by carrying  out ground surveys and site 

investigations  if   necessary,   that  ground conditions are suitable for  

any particular  land  use or development. 



KXECUTIVE SUMMARY 

This  report embodies   the   resu l t s   o f  a study  funded  by  the  Department  of  the 

Environment i n  1985/6. I t  aims to   p rovide   an   up- to-da te   geologica l  map and 

account   o f   the   so l id   and   super f ic ia l   geology,   and   to   ident i fy   the  

impl ica t ions   for   l and-use   p lanning .  The s t u d y   d e r i v e s  i t s  information  from 

t w o  main  sources:- 

a )  a r c h i v a l  material comprising mine  abandonment p lans ,   opencas t  

mining  complet ion  plans,   quarry  plans,   borehole   records,  t i p  p l ans  

and   da ta   he ld   by   the  BGS National  Geoscience Data Centre. 

b )  a d e t a i l e d   f i e l d   g e o l o g i c a l   s u r v e y   b y   t h e   a u t h o r s  a t  a scale of 

1 :10 000. 

The resurvey  has   considerably  improved  the  geological  mapping o f   t h e   s o l i d  

a n d   s u p e r f i c i a l   d e p o s i t s .   S e v e r a l   a d d i t i o n a l  minor c o a l  seams are 

de l imi t ed  and a denuded terrace of   the  River   Calder ,   ly ing  above  the 

p rev ious   h ighes t  terrace, i s  recorded. The Westphal ian   s t ra t igraphy  of  

t h e   d i s t r i c t  i s  d e s c r i b e d   i n   d e t a i l ,   i n  modern nomenclature. The 

genera l i sed   geologica l   sequence  i s  shown on the  margin of the   geo log ica l  

map and i n   f i g u r e s  3, 7 and  13  of t h i s  report. 

THEMATIC GEOLOGICAL MAPS 

Some geologica l   themes   have   par t icu lar   impl ica t ions   for   l and-use   p lanning .  

Special a t t e n t i o n  was p a i d   d u r i n g   t h e   r e s u r v e y   t o   d a t a   r e l a t i n g  t o  these  

themes . 



The r e s u l t s  are summarized i n   t h e m a t i c   g e o l o g i c a l  maps covering:- 

1. d i s t r i b u t i o n   o f   d r i f t   d e p o s i t s  

2. d i s t r i b u t i o n   o f  made ground 

3. b o r e h o l e   l o c a t i o n s  

4. underground  and  opencast  mining. 

RELATIONSHIP BETWEEN GEOLOGY AND LAND-USE PLANNING 

Of the   geologica l   fac tors   which   have   impl ica t ions   for   l and-use   p lanning ,  

subs idence ,   pa r t i cu la r ly   r e l a t ed   t o   sha l low  min ing   and   t he   l oca t ion   and  

ex ten t   o f   mine ra l   r e sources  are e spec ia l ly   impor t an t .  

Subsidence 

Where c o a l  was worked a t  depth ,  it i s  reasonable   to   assume  that   most  of t h e  

subs idence   occur red  a s h o r t  time a f t e r   r o o f   s u p p o r t s  were withdrawn.  But 

t h i s  is no t   necessa r i ly   t rue   o f   sha l low  min ing ,  which i s  common i n  parts of 

t h e   d i s t r i c t ,   e s p e c i a l l y  as crop  workings. 

New S h a r l s t o n  i s  t h e  l as t  a c t i v e   c o l l i e r y   i n   t h e   d i s t r i c t ,   a l t h o u g h   i n   t h e  

past, mines was much more  numerous. Much o f   t h e   d i s t r i c t   h a s   b e e n  mined a t  

d e p t h ,   t h e   p r i n c i p a l  worked seams being  the  Beeston,  Middleton  Eleven  Yard, 

Middleton  Main,  Flockton,  Haigh Moor, Warren  House,  Kent's  Thick,  Stanley 

Main, Abdy, Houghton  Thin,  Sharlston  and  Shaf  ton  (Figures  3,7  and  13) . 
In   sha l low  workings ,   the   ear th   p ressures  may n o t   b e   s u f f i c i e n t   t o   c a u s e  

immediate collapse. The ra te  a t  which old  workings  col lapse  depends upon 

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

the   age   o f   the   min ing .   In   addi t ion ,  new development   or   bui lding  can 

inc rease   t he   su r f ace   l oad ing   and   l ead   t o   ca t a s t roph ic   co l l apse .   S ince  many 

shallow  workings  date  from  the earliest days  of  coal  mining  and are not 

shown on e x t a n t   r e c o r d s   o r   p l a n s ,   t h e y   c a n   b e   d i f f i c u l t   t o   p r e d i c t .   I n  

many cases, t h e i r   p r e s e n c e  is only   p roved   by   de ta i led  s i te  i n v e s t i g a t i o n .  

Numerous abandoned s h a f t s  are r e c o r d e d   i n   t h e   d i s t r i c t ,   b u t  many more 

unrecorded  ones  probably  exis t .  



Mineral  Resrouces 

In   p lanning   fu ture   deve lopments ,  i t  is i m p o r t a n t   t o  know where the   minera l  

r e sources  are,  so t h a t   t h e y   a r e   n o t   b u i l t   o v e r   b e f o r e   t h e y   c a n  be  worked. 

I t  may be   poss ib le   to   ex t rac t   workable   minera ls   in   advance   of   deve lopment .  

Much o f   t h e   d i s t r i c t  i s  unde r l a in   by   coa l  a t  shal low  depth;   amongst   the  

most  important seams are the   Sha r l s ton   coa l s ,  which are rega rded   l oca l ly  as 

prime o p e n c a s t   t a r g e t s  where t h e y   o c c u r   c l o s e   t o   t h e   s u r f a c e .   I n   a d d i t i o n ,  

sand  and  gravel  was formerly a s i g n i f i c a n t   r e s o u r c e   i n   t h e   C a l d e r   v a l l e y ,  

a l though much of it has  been  extensively  dug  and l i t t l e  p o t e n t i a l l y  

workable  sand  and  gravel  remains.  

O the r   Cons t r a in t s  on Land-Use Planning 

Some o f   t h e   d r i f t   d e p o s i t s   v a r y   I n   l i t h o l o g y  and th i ckness   ve ry   r ap id ly .  

For   example,   the   r iver  terrace d e p o s i t s  may show d i f f e ren t i a l   compac t ion  

under  load,  and  compressible  beds may occur   i n   bu r i ed   channe l s .  Head, 

which is g e n e r a l l y   t o o   t h i n  to  map, may b e   p r e s e n t   i n   s u b s t a n t i a l  

t h i c k n e s s e s   l o c a l l y  and may be a hazard   to   foundat ions .  

Made ground  and f i l l  may a l so   cons t ra in   deve lopment .  The var ied  chemical  

content  and  compaction of these  materials can  be  hazardous.   Backfil led 

qua r r i e s   can   g ive  a problem, i f   t h e y  are not   recognised   dur ing  s i te  

i n v e s t i g a t i o n .  
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INTRODUCTION 

This  report and the  accompanying maps are a summary of  the  geology  of 

1 : 10,000  sheet  SE  32  SE (F igu re  1 ) . It  has  been  produced  for  the 

Department  of  the  Environment as Phase 3 of a four-year programme t o  

provide  up-to-date   geological  base-maps  and  guidance  on  the  main aspects 

and  implications  of  the  geology, as they   a f f ec t   t he   fu tu re   l and -use  

planning  and  development  of  an area a round   t he   r i ve r s  Aire and  Calder,  

south-east   of  Leeds.  The g e o l o g i c a l  map is  a v a i l a b l e  as an  uncoloured 

dye - l ine   p r in t   f rom BGS, Keyworth. 

The d i s t r i c t   f a l l s   w i t h i n   t h e   B r i t i s h   G e o l o g i c a l   S u r v e y  1 :50 000 Sheet  78 

(Wakef ie ld) .  It  was f i r s t  surveyed a t  t h e   s i x   i n c h e s   t o   t h e  mile scale by 

A. H. Green, T.V. Holmes, R. Russe l l   and  J.C.  Ward, t h e  maps be ing   publ i shed  

i n  1875  and  1886 as six-inch  Yorkshire  county  sheets  233,234, 248  and  249. 

The area was resurveyed  by W Edwards, D.A. Wray and G.H. Mitchell   between 

t h e   y e a r s  1924-1935. A l a r g e  alnount  of new i n f o r m a t i o n ,   e s p e c i a l l y  from 

d e t a i l e d  s i te  i n v e s t i g a t i o n s   f o r   i n d u s t r i a l  and  other  developments,   roads 

and  mining,  has  since become a v a i l a b l e .  The p r e s e n t  1 : 10 000 map 

i n c o r p o r a t e s   t h e  new d a t a  as par t  of a comple t e   geo log ica l   r e su rvey   i n  1985 

by J.R.A. Giles and I.T. Williamson. Details of a l l  t h e  known s h a f t s  and 

boreholes  are h e l d   i n   t h e   f i l e s   o f   t h e   B r i t i s h   G e o l o g i c a l   S u r v e y .   M i n i n g  

r eco rds  are held  by  Bri t ish  Coal   and  the Mines  Records  Office. 

D e s c r i p t i o n s   o f   t h e   d i s t r i c t ,   w i t h   d e t a i l s   o f   s e c t i o n s   t h a t  are now 

obscured, are provided  by  'The  Geology  of  the  Yorkshire  Coalfield'  (Green 

and   o thers ,  1878) and  'The  Geology  of the  Country  around  Wakefield' 

(Edwards  and  others ,   1940) ,   the  l a t te r  descr ib ing   the   1 :50  000 Shee t  78. 

Accompanying t h e   g e o l o g i c a l  map a n d   g e n e r a l i z e d   v e r t i c a l   s e c t i o n ,  are 

Thematic  Geological Maps i l l u s t r a t i n g   p a r t i c u l a r   f a c e t s   o f   t h e   g e o l o g y  

r e l evan t   t o   t he   needs   o f   p l anne r s   and   deve lope r s :  

1. D i s t r ibu t ion   o f   Dr i f t   Depos i t s .  

2. D i s t r i b u t i o n   o f  Made Ground. 

3 . Borehole  Locations . 
4. Underground  Mining. 



I I \\ 

\ 

40 5c 

KEY 

Motorway/Major Trunk Road - Principal River 

Urban Area 

0 5 10km 

SCALE 

Q 

Figure 1 Sketch map showing  location of district. 
Area of this report is shown  with bold outline. 



1. PHYSIOGRAPHY, POPULATION  DISTRIBUTION, COMMUNICATIONS AND 

LAND USE 

The d i s t r i c t  l ies t o   t h e  east of   Wakef ie ld ,   wi th in   the   adminis t ra t ive  area 

of  the  Wakefield District Council. The p r i n c i p l e   c e n t r e s   o f   p o p u l a t i o n  are 

Normanton  and Altof ts. O t h e r   s c a t t e r e d   v i l l a g e s  and  hamlets are s i t e d  

n e a r   f o r m e r   c o l l i e r i e s ,  The va l ley   o f   the   meander ing   River   Calder   t rends  

nor thwards   across-   the   wes te rn   ha l f  of t h e   d i s t r i c t .  The remainder  of  the 

ground is  modera t e ,   ro l l i ng   r e l i e f ,   w i th  a few  bold  escarpments  formed  by 

major  sandstones  such as - the  Oaks  Rock and  Warmfield Rock.  The la t ter  

fo rms   t he   h ighes t   po in t ,  81m OD, a t  Plump H i l l  [3717 2091 3 .  About h a l f   t h e  

area is  ru ra l ,   be ing   devo ted   l a rge ly   t o   a r ab le   f a rming   w i th  a l i t t l e  

l i v e s t o c k   r e a r i n g .  Woodland i s  a l m o s t   a b s e n t ,   e x c e p t   f o r  isolated copses 

on t h e  steepest s i o p e s  where  they ac t  as windbreaks. An area of 

landscaped  parkland  remains  north  of  Heath Hall [3565 20341. 

The d i s t r i c t  is crossed   by   the  M62 motorway  and t h e  A655 Wakefield  to  

Castleford  road.  Railway  l ines  from Leeds, Wakefield  and  Barnsley 

converge a t  Goosehi l l   Junc t ion  [ 3769  22151 , The cana l   o f   t he  A i r e  and 

Calder  Navigation  runs parallel to   t he   R ive r   Ca lde r   a long  i t s  va l l ey .  

Widespread coal mining   s ince   the  l a t e  e i g h t e e n t h   c e n t u r y   h a s   l e f t  i t s  mark 

on the  landscape  in   the  form o f  ex tens ive  waste t ips ,  reclaimed opencas t  

sites and  numerous  shafts. One mine, New S h a r l s t o n   C o l l i e r y ,  i s  s t i l l  

working,  and  widespread  opencast   operations  continue. 

Sand and  gravel . ,   br ickclay,   i ronstone  and  f i reclay  have  been  worked,  

Widespread   dere l ic t ion   o f   the   Calder   va l ley   has   been   caused   by   sand   and  

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

i n t o   t h e   e x c a v a t i o n s .  . Some d i sused   b r i ckp i t s   have   a l so   been   back f i l l ed  

with  dome.stic  and  coll iery waste. 



2. COAL MEASURES (WESTPHALIAN) 

2. 1 GENERAL 

I .  
. .  

The d i s t r i c t  is underlain  by  Coal  Measures  of  Westphalian A,B and C age 

forming par t  of   the West Yorksh i r e   coa l f i e ld .  About 175m of  Westphalian c 
strata are exposed a t  the   sur face   and  a cons iderable   th ickness   o f  

Westphalian A and B s t ra ta ,  inc lud ing  numerous  worked c o a l s ,  lies a t  

depth. The beds are ma in ly   gen t ly   d ipp ing   and   s l i gh t ly   fo lded ;   d ips  are 

commonly steeper n e a r   f a u l t s .  To a l a r g e   e x t e n t   t h e   s o l i d   r o c k s  are 

obscured,  by a man t l e   o f   so i l ,   wea the red   and   so l i f luc t ed  Head, patches  of  

t h i cke r   d r i f t ,   u rban   deve lopmen t   o r  waste t ips.  The f e w  exposures  which 

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

s e c t i o n s .  Details of the   so l id   geo logy  are taken  mainly  from  archival 

material. 

Sec t ions   o f   t he   bo reho les   and   sha f t s   u sed   i n   t he   p ro j ec t  are s t o r e d   i n   t h e  

B.G.S. a rch ives ,   and  are indexed  on 1 : l O  000 o r  1:lO 560 Nat ional   Grid Maps 

of  the  Ordnance  Survey.  These  archives may be  examined  on  appl icat ion  to  

the  Nat ional   Geosciences Data Centre ,   Bri t ish  Geological   Survey,   Keyworth,  

Nottingham NG12  5GG. 

The mine-plans  examined  during  the  resurvey are l i s t e d   i n  Appendix A, as 

are d e t a i l s  of t h e i r   a v a i l a b i l i t y .  Appendix B l ists  t h e  BC Opencast 

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

A g e n e r a l i s e d   v e r t i c a l   s e c t i o n   i l l u s t r a t i n g   t h e   s e q u e n c e  of s o l i d   r o c k s  

proved i n   t h e  area is g iven  on the  margin  of  the 1 : 10 000 scale g e o l o g i c a l  

map and i n   F i g u r e s  3,  7 and 13. Details of c o a l   s e c t i o n s  are g i v e n   i n  

Green,   and  others  1878 and  Edwards  and o t h e r s ,  1940, and  have not   been  

r epea ted   i n   t h i s   r epor t .   Throughou t ,   t he  term 'seam' means t h e  combined 

th i ckness  of c o a l  and d i r t   p a r t i n g s ,  whereas ' l e a f '   r e f e r s   t o   c o a l   b e t w e e n  

d i r t   p a r t i n g s .  



2. 2 CLASSIFICATION 

The Coal  Measures in   Yorksh i r e  are subdiv ided   in to   Westphal ian  A, B 

and C, i n   a s c e n d i n g   o r d e r ,  on t h e   b a s i s   o f   t h e i r   f o s s i l s ,   w i t h   t h e  

boundaries  a t  spec i f i c   mar ine   bands   (S tubb le f i e ld   and   T ro t t e r ,  1957). 

COAL MEASURES LITHOLOGIES 

The most common l i t h o l o g i e s  are in t e rbedded   c l ays tones ,   muds tones ,   s i l t y  

mudstones  and  s i l ts tones.  They are g e n e r a l l y   b a r r e n   o f   f o s s i l s   e x c e p t   i n  

discrete   bands.   Sedimentary  s t ructures   comprise   wave-r ipple   and 

len t icu lar   bedding;   b io turba t ion   and   sof t - sed iment   deformat ion  are a l s o  

common. I ronstone  nodules  may b e   a s s o c i a t e d   w i t h   t h e s e   l i t h o l o g i e s .  The 

terms claystone  and  mudstone  have  been  taken  to  be synonymous w i t h   t h e   o l d  

mining terms bind,  drub, blaes, metal and   sha l e .   L ikewise ,   s i l t s tone  i s  

synonymous wi th   s tone   b ind ,   f akey   b l aes  and s l a t y   s t o n e .  

The sands tones  are normally  f ine-grained  and are grey  when f r e sh .  

However, ox ida t ion   of   the   conta ined   i ron   causes   weathered   sands tones   to   be  

brown. Coar se r   g ra ined   l enses   o f   i n t r a fo rma t iona l   b recc i a s  composed of 

angular  mudstone  and  ironstone c las ts ,  represent   channel - lag   depos i t s   and  

o c c u r   i n   t h e   t h i c k e r   s a n d s t o n e s ,  The sandstone  beds may b e   l e n t i c u l a r   a n d  

less than  1 cm t h i c k  or many metres th ick .  The la t ter  inc lude  named 

sandstones  such as the  Warmfield Rock and  the Oaks Rock. The bedding 

v a r i e s  from  massive t o  f l aggy .   Sed imen ta ry   s t ruc tu res   i nc luded   f l a t  

laminat ion,   wave-r ipple   bedding,   t rough  cross-bedding,   f laser   and 

l en t i cu la r   bedd ing .   B io tu rba t ion  and   sof t - sed iment   deformat ion   s t ruc tures  

are a l s o  common. Foss i l   assemblages  are dominated  by  plant  material, 

p a r t i c u l a r l y  comminuted p l a n t   d e b r i s  on the   bedding   sur face   o f   the  more 

micaceous  sandstones,  The mining terms c a n k ,   f r e e s t o n e ,   g a l l i a r d ,   p o s t ,  

rag  and  s tone appear t o   b e  synonymous with  sandstone.  

The s e a t e a r t h s   i n c l u d e  a l l  grades   o f   sed iment   f rom  c lays tone   to   sands tone ,  

b u t   g e n e r a l l y   t h e y  are unbedded  and  contain many r o o t l e t s .  They normally 

l i e  d i r e c t l y   b e n e a t h   c o a l s ,   b u t  some are l a t e r a l l y  more ex tens ive   t han   t he  

a s s o c i a t e d  seam. The equiva len t   o ld   min ing  terms are c lunch ,   ea r th ,  

f i r ec l ay ,   gan i s t e r ,   spav in ,   s tone   c lunch   and   s tone   spav in .  



Coal ,   formal ly   def ined ,  i s  a readi ly   combust ib le   rock   conta in ing  more than  

50 per cent   by  weight ,   and more than 70 per c e n t  volume,  of  carbonaceous 

material. Coal are l a t e r a l l y   e x t e n s i v e ,   b u t   c a n   c h a n g e   t h e i r   t h i c k n e s s   o r  

number of d i r t   p a r t i n g s ,   a n d   c a n   d i e   o u t   l a t e r a l l y .  The coa l s   o f   t he  

d i s t r i c t  are b i tuminous ,   and   genera l ly   increase   in   rank   southwards  

(Wandless  1960). 

Tons te ins  are dense   muds tones   conta in ing   kaol in i te   aggrega tes   and  

c r y s t a l s   a n d   t h e y   u s u a l l y  less than 6 cm thick.  Although rare, they  are 

l a t e r a l l y   e x t e n s i v e  and commonly isochronous.  They are g e n e r a l l y  

cons idered  to  b e   k a o l i n i s e d   a s h - f a l l   t u f f s   o r   r e w o r k e d   v o l c a n i c   d e t r i t u s  

(Williamson,  1970).  

Rare l imes tones  are p resen t ,   bu t   t hey  are thin  and  discont inuous.   Eager  

and  Rayner  (1952)  recorded a 0.15 m "shel ly   l imestone ' '   (probably  an  impure 

b i o - s p a r i t e )  from the  former  Westgate  Brick Works 13140  20401.  Trueman 

(1954, pp 2 7 )  comments t h a t ,  ! slabs  of   mussel   bands  contain so much 

carbonate   of  lime, wi th   vary ing   amounts   o f   carbonate   o f   i ron   (cha lybi te )  , 
t h a t   t h e y  form  l imestone-like masses'. Such   l imes tone ,   l oca l ly   ca l l ed  

'tank', are r e c o r d e d   i n  New Shar l s ton ,   Park  H i l l  and S t .  John ' s  No 2 

c o l l i e r i e s .  

I rons tone ,   ma in ly   i n   t he  form of impure   s ide r i t e ,  is ubiqui tous .  It 

most ly   occurs  as nodules ,   bands  and  lenses   of   c lay  i ronstone  within 

muds tones.  A t  c e r t a in   ho r i zons ,   such  as the  Black Bed I rons tone ,  

s u f f i c i e n t   c o n c e n t r a t i o n s   o f   i r o n   e x i s t   t o   h a v e  made t h e   s i d e r i t i c  

i ronstone  workable  as a n   i r o n   o r e   i n   t h e  past. 

Oo l i t i c   i rons tones   have   a l so   been   r eco rded  from the  sequence.  Dean (1935) 

r eco rds  a v a r i a b l e   o o l i t i c   i r o n s t o n e ,   u p   t o  0.25 m t h i c k  (Godwin, w r i t t e n  

communication),   in  the  Robin Hood Quarry  [3240 27201 a t  the   hor izon  of t h e  

Swallow Wood coa l .  

2.4 PALtAEOGEOGRAPHY AND SEDIMENTOLOGY 

During  the Upper C a r b o n i f e r o u s ,   t h e   d i s t r i c t  formed a small par t  of t h e  

Pennine  deposi t ional   province,   which was i n   t u r n  par t  of  the  north-west 

European paralic be l t .   Genera l i sed   Westphal ian   pa laeogeographica l  maps, 



based  on  Calver 1969  and Eames 1975, are published  by  Anderton  and  others 

(1979,  Figs 1 1  a 1 8  and 11  a 23) a Palaeomagnet ic   da ta   for   Westphal ian   coa ls  i s  

published  by  Noltimier  and  Ellwood  (1977) a Pa laeomagne t i c   da t a   fo r   t he  

Carboniferous i s  reviewed  by  Turner  and  Tarling  (1975, pp 483-485)  and 

Scotese  and  others   (1979,  pp 222, 229 and F igs  32 and  33) These  suggest 

a n   e q u a t o r i a l   p a l a e o l a t i t u d e   f o r  much of   the   Carboni ferous ,   inc luding   the  

Wes t p h a l i a n  a Over a dozen  plate- tectonic   models   have  been  proposed  to  

account   for   the  palaeomagnet ic   data ,   palaeogeography  and  phases   of  

deformation  in   the  Hercynides ,   and  these are reviewed  and  discussed  by 

Anderton  and  others.   (1979, Chm 12) .  

The main depos i t iona l   envi ronment  was a f r e sh -wa te r   a s soc ia t ion   o f   de l t a i c ,  

f l u v i a l  and   lacus t r ine   sed imenta t ion   wi th   sporadic   mar ine   incurs ions .  

Wi th in   the   sed iments   o f   the   Pennine   depos i t iona l   p rovince ,  a number of 

f a c i e s   h a v e   b e e n   i d e n t i f i e d   ( F i e l d i n g  1984 a and  b;  Haszeldine  1983,  1984; 

Haszeldine  and  Anderton,  1980;  Scott,  1978) , which  can be grouped   in to  

s e v e r a l   f a c i e s   a s s o c i a t i o n s   a n d   i n t e r p r e t e d   i n   t h e  terms of  the  main 

e n v i r o n m e n t s   o n   t h e   s u b a e r i a l   d e l t a   p l a i n   o f   t h e  Mississippi (Coleman  and 

Pr ior   1980)  , These  environments are d i s t r i b u t a r y   c h a n n e l   f i l l ,  

i n t e r d i s t r i b u t a r y   b a y s ,  swamps and  crevasse  splays,  A general ised  diagram 

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

shown i n   F i g u r e  2. I n   a d d i t i o n  to  these ,   mar ine   incurs ions   have   resu l ted  

i n   t h e   f o r m a t i o n  of marine  bands. 

D i s t r ibu ta rv   Channe l  F i l l  

Thick,   cross   bedded  sandstones  with  sharp  bases ,   deposi ted  in   e longate  

belts, 2 km o r  more wide, are i n t e r p r e t e d  as  ma jo r   d i s t r ibu ta ry   channe l s .  

The sands tones   r ep resen t s   s and   ba r s   l a id  down a t  times of   h igh   or  low water 

d i s c h a r g e .   T h i n l y   i n t e r b e d d e d   s a n d s t o n e s ,   s i l t s t o n e s   a n d   c l a y s t o n e s ,   i n  

e l o n g a t e   b e l t s  parallel  t o   d i s t r i b u t a r y   c h a n n e l   d e p o s i t s ,  are overbank 

f l o o d   d e p o s i t s ,  

I n t e r d i s t r i b u t a r v  Bavs 

I n t e r d i s t r i b u t a r y   b a y s  are dominated  by  f ine-grained  sediments.  The main 

f a c i e s   c o m p r i s e s   s h e e t   l i k e   d e p o s i t s ,   n o r m a l l y  less than  one metre t h i c k ,  

o f   b lack ,   th in ly   l amina ted ,   carbonaceous   c lays tones ;   the   th in   sporadic  





l imes tones  are also c l o s e l y   a s s o c i a t e d   w i t h   t h i s  facies. The f o s s i l s  are 

non-marine b i v a l v e s ,   c r u s t a c e a n s ,   p l a n t   d e b r i s   a n d   f i s h   d e b r i s .   T h i s  

f a c i e s   a s s o c i a t i o n   o r i g i n a t e d  on t h e   a n o x i c   f l o o r s   o f   t h e   l a k e s   i s o l a t e d  

from t h e  main sediment   sources   by swamps and   d i s t r ibu ta ry   channe l   l evees .  

The a n o x i c   l a k e   f l o o r   d e p o s i t s  may pass l a t e r a l l y   i n t o   m a s s i v e   o r   l a m i n a t e d  

c l ays tones ,  commonly w i t h   r o o t l e t s ,   c o n t a i n i n g  non-marine bivalves   and 

p l a n t   d e b r i s ,   l a i d  down i n   e l o n g a t e ,   n a r r o w   b e l t s  paral le l  t o   c o a l  seam 

splits. T h i s   f a c i e s   r e p r e s e n t s  a passive  lake  margin  where  the  lake 

s h a l l o w s   i n t o  a swamp. 

The preceding two f a c i e s  are f r equen t ly   ove r l a in   by   shee t - l i ke   sp reads  

of massive  or   laminated  c laystones  containing  non-marine  bivalves ,  

c r u s t a c e a n s   a n d   p l a n t   d e b r i s ,  commonly wi th  numerous trace f o s s i l s .  

The f a c i e s   r e p r e s e n t s  and i n p u t   o f   f i n e   s e d i m e n t   i n t o   t h e   l a k e ,   e i t h e r  as 

the   mos t  d is ta l  depos i t s   o f  a c r e v a s s e   s p l a y   o r  as overbank  claystones  from 

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

Swamps 

There are two  main f a c i e s   t o   t h i s   a s s o c i a t i o n .   S e a t e a r t h s ,  which may vary  

i n   g r a i n   s i z e  from c l a y s t o n e   t o   s a n d s t o n e ,   g e n e r a l l y   t e n d s   t o  become 

f inerupwards .   Root le t s  are d i a g n o s t i c ,   p l a n t   d e b r i s   a n d  trace f o s s i l s  are 

common a n d   t h e   f a c i e s   h a s  a sheet- l ike  geometry.   Seatear ths  are commonly 

found  beneath  coal,   but  not  always.   Buringh ( 1  970) s u g g e s t e d   t h a t  

s e a t e a r t h s   r e p r e s e n t   s u b a q u e o u s   a z o n a l   s o i l s .  

The s e c o n d   f a c i e s   o f   t h i s   a s s o c i a t i o n  is t h e   c o a l   i t s e l f .   T h i s   f o r m s  a 

shee t - l i ke  body  which may pass l a t e r a l l y   i n t o   r o o t e d   c l a y s t o n e s  a t  t he   l ake  

margin. I t  c o n s i s t s   a l m o s t   e n t i r e l y   o f   p l a n t   d e b r i s   a n d  i s  i n t e r p r e t e d  as 

rep resen t ing  a swamp. 



Crevasse Splavs 

This   facies   associat ion  comprises   coarsening-upward  sequences  f rom 

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

e ros ive   bases .  A s  the   coarseness   increases   upwards ,   the   d ivers i ty   o f   the  

f o s s i l s   d e c r e a s e s  from the   var ied   assemblage   of   an   anoxic   l ake   f loor  to  

n o n - m a r i n e   b i v a l v e s   p l u s   p l a n t   d e b r i s ,   a n d   f i n a l l y   t o   j u s t   p l a n t   d e b r i s   i n  

the   channel   sands tones .  The a s s o c i a t i o n  i s  t h o u g h t   t o   r e p r e s e n t   t h e  

p r o g r e s s i v e   f i l l i n g   o f   a n   i n t e r d i s t r i b u t a r y   l a k e   b y   o n e   o r  more c revasse  

splays.   During a f lood ,   t he   l evee   o r   bank   o f  a ma jo r   d i s t r ibu to ry   channe l  

i s  breached  allowing a minor  channel  and a d i s t r i b u t o r y   d e l t a   t o  form. 

The progressive  encroachment of these  small d e l t a s  and  the  succeeding 

del ta- top  channel   sandstones,   produces  the  coarsening-up  sequences  and 

c h a n g e s   i n   f o s s i l   a s s e m b l a g e s .   F i e l d i n g   ( 1 9 8 4 a )   i d e n t i f i e s   t h r e e  main 

f a c i e s   i n   t h i s   a s s o c i a t i o n  which   he   in te rpre ts  as proximal  major  crevasse 

sp l ay   channe l s ,  medial c revasse   sp l ays /minor   de l t a s   and   d i s t a l   c r evasse  

sp lays /minor   de l tas .  

Marine  Bands 

Dark g r e y   t o   b l a c k ,   f i s s i l e ,   l a m i n a t e d   c l a y s t o n e s   i n   e x t e n s i v e   s h e e t s  

domina te   t h i s   f ac i e s .  The marine  faunas  include  bivalves ,   brachipods,  

c r ino ids ,   b ryozoa ,   f i sh ,   gon ia t i t e s   and   p l an t   deb r i s .   Ca lve r   (1968  a and 

b )  has   descr ibed   the   faunal   ' phases '   o f   the   mar ine   bands ,   the   poss ib le  

spatial  r e l a t i o n s h i p s  of  the  marine  communities,  and how they  relate t o   t h e  

o t h e r   f a c i e s   b e l t s .  

Rates of Sedimentation 

Rates of   sedimentat ion  in   the  Coal   Measures   have  been  discussed  by 

Broadhurst   and  others  (1970,  1980),   Stach  (1982)  and  Haszeldine  (1984),  

who conc lude   t ha t   t he  rates va ry   cons ide rab ly  from f a c i e s   t o   f a c i e s .  The 

s lowes t  rates probably  occur   in   the  anoxic   lake  bot toms  of   the  black 

mudstone  facies.   Haszeldine  (1984, pp 81 2 )  comments "black  mudstone  layers  

represent   rock   accumula t ion  rates of about  0.5 m/lO6 years   over  time spans 

of a t  least  5000 years".   Stach  (1982, pp 17-1 81, i n   d i s c u s s i n g   t h e  

accumulation rates f o r   c o a l s   c o n c l u d e s   t h a t  "1 metre of   bi tuminous  coal  

probably  represents   accumulat ion  over   approximately 6000 - 9000  years". 



Sedimentation rates f o r   t h e   o t h e r  main f a c i e s  are probably much more 

rap id .  The d e p o s i t i o n a l  rates of d i s t r i b u t a r y   c h a n n e l   f i l l s   c a n   b e  

envisaged,  from  Haszeldine s ( 1983)   descr ip t ion   of  the palaeo-river  which 

deposi ted  the  Seaton  Sluice  Sandstone;   "Medial  bars migrated westwards 

parallel t o   t h e   r i v e r - c h a n n e l   a x i s  and  then  accreted  onto  the  northern  bank 

as par t  of a l a r g e  la teral  bar. The whole 10-m th ick   sands tone  a t  Seaton 

S l u i c e  was depos i t ed  as pa r t   o f   one   ba r   w i th in  a 1.9-km-wide low-sinuousity 

r i v e r "  Kirk  (1983)   l ikewise  descr ibes   former  channel   bars   producing 

sands tones   up   to  7 m t h i ck .   In  terms of   geologica l  time, such  sandstones 

are depos i ted   very   qu ick ly .  

Broadhurst   and  others   (1970)   descr ibe  the  sedimentat ion  of   overbank 

d e p o s i t s ,   n o t i n g   t h a t   u p r i g h t  tree t runks  are p rese rved   i n   t he   s ed imen t .  

T h i s   i n d i c a t e s   t h a t  many metres of  sediment were d e p o s i t e d   i n  a s i n g l e ,  

r ap id   even t  An example  of  such a f o s s i l  tree was noted   dur ing   the  

r e s u r v e y   i n   t h e  S t  Aidens  Extension  Opencast s i te  [3858 28481 above  the 

Warren House Coal. 

S i m i l a r l y ,   t h e  rates o f   s ed imen ta t ion   by   c r evasse   sp l ays   i n to  

i n t e r d i s t r i b u t a r y   l a k e s  are high. Modern Mississ ippian  sedimentat ion 

rates of   10   to  50 y e a r s   f o r  1 m of  sediment  have  been  recorded. Even 

a l lowing   fo r   compac t ion ,   t h i s  i s  geo log ica l ly   r ap id .  

Broadhurst   and  others  (1980)  have  put  forward a convincing case f o r  

s easona l   s ed imen ta t ion   i n  some p a r t s  of the  Westphalian  sequence  of  the 

pennine   depos i t iona l   p rovince .  

Cyclothems 

The terms rhythms,  cycles  and  cyclothems are f r equen t ly   u sed   i n   connec t ion  

with  Coal  Measures  deposits.  The case f o r  and   aga ins t   cyc les   has   been  

d iscussed   by  Duff  and  Walton (1962) ,  Duff and  others  (1967)  and  Westoll  

(1968).  Repeated small-scale coarsening-upward  cycles are c e r t a i n l y  

p r e s e n t   i n   p a r t s  of the  Westphalian,   and are t h o u g h t   t o   r e p r e s e n t   c r e v a s s e  

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

n e t t   s u b s i d e n c e .  



2 . 5 STRATIGRAPHY 

LOWER COAL MEASURES ( Westphalian A )  

Measures  between  the  Subcrenatum  Marine Band and  the Better Bed. 

L i t t l e  is known a b o u t   t h i s  part o f   t h e   s e q u e n c e   i n   t h e   d i s t r i c t .  A t  c rop  

t o   t h e   n o r t h ,   t h e   m e a s u r e s   c o n s i s t   o f   t h e   G a n i s t e r   C o a l s   a n d   t h e   E l l a n d  

F lags ,   t oge the r   abou t  180 to  200 m t h i ck .  To the   sou th   i n   Sou th   K i rby  NO 1 

Borehole [4546  10921, t he   equ iva len t   beds  are abou t  300 m th ick .  

Better Bed Coal 

The l o w e s t   b e d s   r e c o r d e d   i n   t h e   d i s t r i c t  are t h e  Better Bed Coal  and i t s  

associated  mudstone-seatear th;   they were proved i n  Fox P i t ,  West Riding 

C o l l i e r i e s ,  as 0.90 m of   mudstone-seatear th ,   over la in  by 0.27 m of coal a t  

472.85 m depth. An extensive  inddstry  grew  up t o  the  south-east   of   Leeds 

e x t r a c t i n g   t h e  Better Bed s e a t e a r t h  as a r e f r a c t o r y   c l a y .  However, t h e  

proving a t  Fox P i t  seems t o  have  been  uneconomic, a s ' n o   r e c o r d s   e x i s t   o f  it 

having  been  worked. 

Measures  between  the Better Bed and  Black Bed 

The s h a f t  a t  Fox P i t ,  which is t h e   o n l y   r e c o r d  of t h e s e  strata i n   t h e  

d i s t r i c t ,  shows t h e  Better and  Black Bed c o a l s   t o   b e  35m apart. The lowest 

beds are mudstone,  with a f ew  bands   o f   s i l t s tone ,   pas s ing   up   i n to  

sands tones  up t o  4 m thick,   in terbedded  with  mudstone.  The sequence 

probably  correlates   with  the  Thick  Stone  around Leeds. 

Black Bed Coal 

This i s  0.55 m t h i c k   i n   t h e  Fox P i t  s h a f t  and i n  S t  J o h n ' s   C o l l i e r y  No. 10 

Underground  Borehole [3633  21671, it is 0.43 m t h i ck .  The c o a l  was worked 

from Fox P i t  [3748  24451 and  from A l t o f t s   C o l l i e r y  E3894  24191 by 

across-measure d r i f t  from  the  Beeston Seam. Unfortunately,   no  record  of  

t h i s   d r i f t  i s  preserved. The seam sec t ion ,   r eco rded  on  abandonment p l a n s  

9850 and NE 109, shows a s i n g l e   l e a f  of c o a l  0.53 m t o  0.61 m th i ck .  
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Measures  between  the  Black Bed and Crow 

The sequence i s  12.92 m t h i c k  a t  Fox P i t ,  and  11.5 . m  t h i c k   i n   a d j a c e n t  

underground  boreholes,  S t  John ' s   Co l l i e ry  No 9 and  10  [3633 21671 . It  

cons i s t s   ma in ly  of mudstone  with  subordinate  sandstone,  and t w o  t h i n   c o a l s  

are r e c o r d e d   i n  Fox P i t  a t  4.27 m and  8.35 m r e spec t ive ly   above   t he   B lack  

Bed. Mudstone wi th   i rons tone ,  1 . 06 m t h i c k ,  is recorded  about  0.50 m above 

the  Black Bed i n  Fox P i t ,  and is probably   the   Black  Bed Ironstone  which 

con ta ins   up  to  30% iron.  Formerly, it was wide ly   explo i ted  a t  c rop ,   bu t   no  

r eco rds  of i t s  e x t r a c t i o n   h a v e   b e e n   f o u n d   i n   t h i s   d i s t r i c t .  

Crow Coal 

The c o a l  i s  a s i n g l e  seam, 0.33 m t h i c k   i n  Fox P i t ,  and  0.4 m t h i c k   i n   S t  

J o h n ' s   C o l l i e r y  N o  9 Underground  Borehole. I t  has   not   been worked 

hereabouts .  

Measures  between  the Crow and  the Low Beeston 

The success ion  is on ly   r eco rded   i n   t he  Fox P i t  where i t  i s  43.03 m 

thick.Mudstone  and  s i l ts tone are the   dominan t   l i t ho log ie s   w i th  lesser 

amounts  of  sandstone. 

Low Beeston  Coal 

The seam is  proved   in  a number of  shafts  and  underground  boreholes  and 

g e n e r a l l y   t h i n s   t o   t h e   s o u t h - e a s t .  It  has   an   average   th ickness  of 1.86 m 

and  ranges  between  1.63 m and 2.14 m. I t  normally  comprises 3 l eaves ,  

0.14 t o  0.16 t h i c k   s e p a r a t e d   b y   d i r t   p a r t i n g s   u p   t o  0.58 m th ick .  

Measures  between  the Low Beeston  and Top Beeston 

Mudstone  and s i l t s t o n e  are t h e   d o m i n a n t   l i t h o l o g i e s   i n   t h i s   s e q u e n c e   e x c e p t  

a t  Meth ley   Junc t ion   Co l l i e ry  [ 3963  2565)  where  9.45 m of  sandstone is 

recorded. The strata v a r y   i n   t h i c k n e s s  from  6.68 m i n  Fox P i t  t o  12.95 m 

i n  S t  John ' s   Co l l i e ry  No 5 Underground  Borehole E3570 20703. 



Top Beeston  Coal 

The Top Beeston i s  normally  represented  by a s i n g l e   l e a f   o f   c o a l  0.69 m t o  

1.14 m th i ck ,   w i th  a mean of 0.93 m. However,  two d i r t  p a r t i n g s  are 

recorded   wi th in   the  seam around [ 3 6  21 1, and  they  reach a maximum recorded 

th i ckness  of 0.68 m i n  S t  J o h n ' s   C o l l i e r y  N o  8 Underground  Borehole [ 3647 

20981. S t  J o h n ' s   C o l l i e r y  No. 2 Underground  Borehole E3666  19441 r eco rds  a 

t h i n   c o a l   a n d  6.62 m of  mudstone-seatearth  and  carbonaceous  mudstone, a t  

the   ho r i zon   o f   t he  Top Beeston. The coal is e x t e n s i v e l y  worked. I n   t h e  

n o r t h ,   l a r g e  areas o f   t he  seam have  been  completely removed l e a v i n g   o n l y  

i s o l a t e d  pi l lars  of c o a l ,   b e n e a t h   r i v e r s ,   c a n a l s ,   v i l l a g e s   a n d   s h a f t s ,  

a l t hough   i n   t he   sou th ,   ex t r ac t ion   has   been  less complete. 

Measures  between  the Top Beeston  and  Blocking. 

The mean thickness   of   the   measures  i s  43.50 m ,  wi th  a range  of 33.77 m a t  

Snyda le   Co l l i e ry  to  49.07 m a t  A l t o f t s   C o l l i e r y .  The strata t h i n   t o   t h e  

south-eas t  The ma jo r   l i t ho logy  i s  mudstone  with s i l t s t o n e  and a few 

sands tones ,   the  l as t  reaching  6.63 m as a maximum. Three   t h in   coa l s  are 

commonly recorded ,   bu t   they  are l a t e r a l l y   d i s c o n t i n u o u s ;  a p e r s i s t e n t  

mussel  band i s  recorded. 

A marker   across  much of t h e   c o a l f i e l d ,   t h e  Low E s t h e r i a  Band, i s  recorded 

i n  S t  John ' s  N o  2 Underground  Borehole, 7.50 m below  the  Blocking. I t  i s  

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

elsewhere.  

Blocking  Coal 

The Blocking  normally  comprises   one  leaf  of coa l   abou t  0.54 m th ick   and  a 

range of between 0.46 m a t  Methley  Junct ion  Col l iery  and 0.74 m on 

Abandonment P lan  NE 736 However, t he  seam splits i n  places i n t o  two 

l eaves   s epa ra t ed   by   up   t o  1 a49 m of  mudstone-seatearth. The composite 

seam reaches  a maximum of 2.11 m a t  Whitwood Col l ie ry .   There   does   no t  

appear t o  be a c o n s i s t a n t   p a t t e r n   o f   s p l i t t i n g .  A small pane l   o f   the  seam 

has  been worked t o   t h e   s o u t h   o f  S t  J o h n ' s   C o l l i e r y  NO. 2 s h a f t  [3706  21711. 



Measures  between  the  Blocking  and  Middleton  Eleven Yard 

The measures are mainly  mudstone  with  s i l ts tone  and a few  sandstone 

beds.The mean th i ckness  i s  13.45 m ,  b u t   t h e   b e d s   g e n e r a l l y   t h i n   t o   t h e  

north-north-east .  A th in   coa l ,   the   Blocking   Rider ,  i s  f requent ly   recorded .  

It  i s  abou t  0. 15 m thick  and l i es  about  2.50 m above  the  Blocking;  another 

t h i n   c o a l  l ies  11.60 m above  the  Blocking  in  Whitwood Co l l i e ry .  

Middleton  Eleven Yard Coal 

This seam h a s   b e e n   w i d e l y   e x p l o i t e d ,   p a r t i c u l a r l y   i n   t h e  west. It is 

about  0.87 m th i ck ,   w i th  a range  from 0.46 m a t  Whitwood C o l l i e r y  to  1.50 m 

a t  A l t o f t s   C o l l i e r y .  I t  seems t o   t h i n   t o   t h e   s o u t h - e a s t  and is  l o c a l l y  

spli t  by a p a r t i n g   u p   t o  0.84 m th ick .  

Measures  between  the  Middleton  Eleven Yard and  the  Middleton Main 

Giles and  Williamson ( 1985, Fig  3 )  show an  isopach map for  the   S l ack  Bank 

Rock for  t h e   d i s t r i c t   t o   t h e   n o r t h .  Around Normanton,  however, t h e r e  is  

no s ign   o f  a similar ma jo r   d i s t r ibu to ry   channe l   f ac i e s   s ands tone .  The 

dominant  sediments are s i l t s t o n e  and  sandstone  with  subordinate   mudstone,  

which are i n t e r p r e t e d  as overbank  f lood   depos i t s   assoc ia ted   wi th   p roximal  

and  medial   crevasse  splay.  

The s t r a t a  is on average 11 a46 m t h i c k   w i t h  a range of 7.41 m a t  Whitwood 

C o l l i e r y   t o  19.09 m a t  S t  John ' s   Col l ie ry .   There  i s  a g e n e r a l   t h i n i n g  

eastward 

About 2.0 m below  the  Middleton Main is the  Wheatley L ime  Coal.  This is 

a n   i n f e r i o r  seam between 0.61 m t h i c k  a t  New S h a r l s t o n   C o l l i e r y  E3838  2021 ] 

and Om97 m t h i c k  a t  Fox P i t .  I t  comprises two or  t h r e e   l e a v e s   o f   t h i n  

coal  which may be  up  to  0.30 m t h i c k ,   s e p a r a t e d   b y   d i r t   p a r t i n g s   u p   t o  0.36 

m th i ck .  

The beds  between  the  Wheatley Lime and  Middleton Main are mainly  mudstone 

and  mudstone-seatearth. 



Middleton Main Coal 

This  seam, a l s o  known as t h e  West Yorkshi re   S i lks tone ,  i s  about  1.84 m 

th ick .  I t  is  normally two l eaves  separated by a t h i n   d i r t   p a r t i n g   u p   t o  

0.15 m t h i c k .   I n  places, t h e   p a r t i n g  i s  absent   o r   represented   by   an  

i n f e r i o r   c o a l .  Mine p l ans  show t h a t   t h e  seam is split i n   p l a c e s   b y  a 

second d i r t   p a r t i n g   u p   t o  0.79 m t h i c k ,  which i n  Don Pedro  Colliery  [4036 

22761 compr ises   muds tone-sea tear th   res t ing   on   s i l t s tone .  The Middleton 

Main i s  wide ly   explo i ted   and   on ly   i so la ted  pi l lars  remain. 

Measures  between  Middleton Main and  Middleton L i t t l e  

These s t ra ta  are l a rge ly   muds tone   and   s i l t s tone   w i th   d i scon t inuous   beds   o f  

sandstone.  A t  least  one   t h in   coa l  is  commonly r e c o r d e d   i n   s e c t i o n s ,   a b o u t  

6 t o  7 m above  the  Middleton Main and  mussel   bands  or   "shel l   beds"  l i e  

12.98 m and 17.09 m above  the  Middleton Main a t  Altof  ts Co l l i e ry .  The 

average   th ickness  of the  sequence is 30.18 m. 

Middleton L i t t l e  Coal 

The Middleton L i t t l e  u n i t e s   w i t h   t h e  2nd and  3rd Brown Metal c o a l s   t o  form 

t h e  Oxbow Coal (Godwin and   Calver ,   1974)   in   the  district  t o  the   no r th ,  

b u t   t h e s e   c o a l s  are s e v e r a l  metres apart i n   t h e   n o r t h   o f   t h e   p r e s e n t  

d i s t r i c t .   I n   t h e  west, the  Middleton L i t t l e  i s  represented   by  a s i n g l e  coal 

between 0.38 m t h i c k   i n  S t  J o h n ' s   C o l l i e r y  No. 2 s h a f t  and 0.58 m t h i c k   i n  

New Market   Col l iery.  To t h e  eas t  of S t  J o h n ' s   C o l l i e r y ,   t h e  seam splits 

i n t o  two l eaves   s epa ra t ed   by   up   t o  0.84 m of  mudstone-seatearth.  A t  New 

Shar l s ton   Col l ie ry ,   the   Middle ton  L i t t l e  h a s   d e t e r i o r a t e d   t o  0.84 m of 

carbonaceous  mudstone  and a t h i n  coal. Fur ther  east a t  the  Snydale  and 

Don Pedro   co l l i e r i e s ,   t he   Midd le ton  L i t t l e  i s  absen t ,   t he   ho r i zon  

c o n s i s t i n g   o n l y   o f  mudstone. The sequence  of lateral  changes may be 

i n t e r p r e t e d   i n  terms of d i f f e r e n t   d e p o s i t i o n a l   f a c i e s .  The s i n g l e   l e a f   o f  

c o a l   r e p r e s e n t s  a swamp f a c i e s   p a s s i n g   e a s t w a r d s   i n t o  a passive  lake-margin 

f ac i e s   r ep resen ted   by  the spli t  seam and  carbonaceous  mudstone. A t  

Snydale  and Don P e d r o ,   i n t e r d i s t r i b u t o r y   l a k e   c o n d i t i o n s ,   d e p o s i t i n g  

mudstone,  have  replaced  the swamp. 



Measures  between  the  Middleton L i t t l e  and  Flockton  Thin 

This   success ion  is about  42.20 m th ick   and   th ins   to   bo- th   the   nor th   and  west 

(F igu re   4 )  , The s t ra ta  are mainly  mudstone  and  mudstone-seatearth  with a t  

least  3 t h i n   c o a l s ,   t h e  Brown Metals, I n   t h e  d is t r ic t  t o   t h e   n o r t h ,   t h e  

lower t w o  of t h e s e   c o a l s ,   t h e  2nd and  3rd Brown Metals, u n i t s   w i t h   t h e  

Middleton L i t t l e  t o  form t h e  Oxbow C o a l ,   b u t   i n   t h i s   d i s t r i c t   t h e   c o a l s  are 

q u i t e  separate. The 3rd Brown Metal i s  -3.75 m above  the  Middleton L i t t l e  

a t  Meth ley   Junc t ion   Col l ie ry   and  17.95 m above it a t  Snydale   Col l iery,  

This   divergence is i l l u s t r a t e d   i n   F i g u r e  5. 

Bottom  Boat  Borehole  [3652 24791 records  a mussel  band  with  ostracods 

5.89 m above  the  Middleton L i t t l e .  A t o n s t e i n  was recorded  by Salter 

( 1 9 6 4 )   i n   t h e  Oxbow opencast  s i t e  [ 3610  30001 a t  t h e   l e v e l   o f   t h e  combined 

Second  and  Third Brown Metal coals, M r  R. Goossens (pers. comm, ) a l s o  

r eco rds  a t o n s t e i n  a t  t h e   l e v e l   o f  the Second Brown Metal i n  No. 1 D r i f t  a t  

A l l e r ton  Bywater C o l l i e r y  [4500 23201 , 

The t h r e e  Brown Metals are norma l ly   t h in   and   o f t en   o f   i n fe r io r   qua l i t y ,  

Sp l i t s  deve lop   l oca l ly   and  maybe complex;  up t o  7 t h i n  seams have  been 

recorded  from  these  measures. The coals   have  not   been worked. 

Flockton  Thin  Coal 

I n  the  west, t h i s  i s  a s i n g l e   l e a f  of c o a l   w i t h  a mean th i ckness  of 

0-63  m e  I n   t h e  east ,  t h e  seam has two o r  more l e a v e s   s e p a r a t e d   b y   d i r t  

p a r t i n g s   u p   t o  1 .O m th i ck ,  The seam th ins   t o   t he   sou th -wes t   and  splits 

i n   t h e  east, so o n l y   i n  a small area in   the   nor th-wes t   a round Newmarket 

C o l l i e r y   h a s  it been  worked, 

Measures  between  Flockton  Thin  and  Flockton  Thick 

These  beds show a coarsening-upwards  sequence  from  mudstone t o   s i l t s t o n e   o r  

sands  tone.  The  mudstone d i r e c t l y  above  the  Flockton  Thin commonly 

c o n t a i n s  a mussel  band as i n   t h e  Bottom Boat  Borehole, A t h i n   c o a l  is  

a l s o  commonly recorded a t  about   th i s   hor izon;   for   example ,  0.11 m of coal 

l ies  3.10 m above   t he   F lock ton   Th in   i n   A l to f t s  No 1 Borehole [ 3696 2361 3 , 
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Figure4 A computer generated 2nd order trend  surface analysis of  strata 
thickness  between the  Midddleton  Little and  Flockton  Thin coals. (Correlation 
Coefficent = 0.97) 
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Figure 5 A computer generated 2nd order trend surface analysis of strata 
thickness  between  the  Midddleton  Little and 3rd  Brown  Metal coals. (Correlation 
Coefficent = 0.99) 



A sandstone  between 2.30 m and 4.00 m t h i c k  comes on  above i n  mos t   s ec t ions  

i n   t h e  eas t  of t h e   d i s t r i c t  and   co r re l a t e s   w i th   t he  Emley Rock o f   t he  areas 

t o   t h e   n o r t h  and  north-west. The sands tone   r ep resen t s  a d i s t r i b u t o r y  

c h a n n e l   f a c i e s   w h i l s t   t h e   s i l t s t o n e   i n t o  which it passes westwards 

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

f a c i e s .  

The sequence   t h ins   marked ly   i n   t he   cen t r e  of t h e   d i s t r i c t   t o   o n l y  8.90 m a t  

A l t o f t s   C o l l i e r y .  The 2nd-order   t rend   sur face   o f   th i s   in te r -seam.   in te rva l  

(F igure  6 ) demonstrates   the  pronouced  thinning.  

Flockton  Thick  Coal 

The seam is normal ly   represented   by  two l eaves   s epa ra t ed   by  a d i r t   p a r t i n g  

up t o  0.67 m th ick .  The Flockton  Thick a t  Birkwood  Lock Borehole [ 3633 

23841 is  spli t  by a p a r t i n g   o f  3.40 m of  mudstone  and  mustone-seatearth, 

i n t o   t h e  Upper Flockton  Thick, 0.36 m thick,   and  the Lower Flockton  Thick, 

which i s  1.38 m th ick .  The mean th i ckness  of t h e   f u l l  seam a c r o s s   t h e  

d i s t r i c t  is  1.38 m,  and it has  been worked i n   t h e   n o r t h  from the  Newmarket 

and Whitwood c o l l i e r i e s .  

Measures  between  the  Flockton  Thick  Coal  and  the  Vanderbeckei  (Clay  Cross) 

Marine Band . 
These  measures are generally  mudstone,and commonly inc lude  a mussel  band i n  

the roof of the  Flockton  Thick,   and  one  or  two t h i n   c o a l s .   I n   t h e  Birkwood 

Lock Boreho le ,   geophys ica l   l ogs   i nd ica t e   t ha t   abou t  34 m of Thornh i l l  Rock 

rests a l m o s t   d i r e c t l y  on the  Flockton  Thick,  and similar t h i c k  

sands tonesa re   r eco rded   i n   S t   John ' s  No 2 S h a f t   a n d   i n   s e v e r a l   o t h e r  

b o r e h o l e s   a n d   s h a f t s   i n   t h e  west. The base of the   Thornh i l l  Rock is 

e r o s i v e   a n d ,   i n  places, c u t s  down in to   the   beds   benea th   the   Vanderbeckei  

Marine Band. 

A t  Fox P i t ,   t he   Joan   Coa l  l ies about  19 m above  the  Flockton  Thick,  and is 

rep resen ted   by  3 t h i n   l e a v e s   s e p a r a t e d   b y   d i r t   p a r t i n g s .  
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Figure 6 A computer  generated  2nd order trend  surface analysis of  strata 
thickness between  the Flockton  Thin  and  Flockton  Thick  coals.  (Correlation 
Coefficent = 0.96) 



MIDDLE COAL MEASURES (Westphalian B )  

vanderbeckei  (Clay  Cross)  Marine Band 

The Marine Band h a s   n o t   b e e n   p o s t i v e l y   i d e n t i f i e d   i n   t h e  d is t r ic t ,  b u t  i s  

p robab ly   t he  1 . 1 7 m of  dark  mudstone  above  the  Joan Coal a t  Fox p i t .  

Similar beds  of  dark  mudstone  above  inferior,   thin  Joan  coals are also 

r e c o r d e d   i n   t h e   A l t o f t s   a n d  New S h a r l s t o n   c o l l i e r i e s .  

Measures  between  the  Vanderbeckei  (Clay  Cross)  Marine Band and  the 

Lidge t Coal 

The estimated th i ckness   o f   t h i s   success ion  i s  abou t  40m, The Thornh i l l  Rock 

i s  r eco rded   i n   abou t   ha l f   t he   p rov ings .  I t  is a massive  sandstone  up  to  22 

m t h i c k  and c l o s e l y   a s s o c i a t e d   w i t h   t h i c k   s i l t s t o n e s .  The d e p o s i t s  are 

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

s i l t s tone-dominated   overbank  f lood   fac ies .   Sands tones  of the   Thornh i l l  

Rock occur   f rom  s t r a t ig raph ica l ly   j u s t   be low  the   L idge t t  to  j u s t  above  the 

Flockton  Thick, a mean s t r a t i g r a p h i c a l   t h i c k n e s s  of  63.44 m e  The 

ind iv idua l   sands tones ,   normal ly   no t  more than  22.00 m t h i c k ,   r e p r e s e n t  

s t r a t ig raph ica l ly   supe r imposed   d i s t r ibu to ry   channe l s .  

Mudstones  and s i l t s t o n e s  are recorded i n   t h e   o t h e r   s e c t i o n s   p e n e t r a t i n g  

t h i s   s u c c e s s i o n ,   w i t h  a f e w  thin coals ,   for   example a t  New S h a r l s t o n  

C o l l i e r y ,  where a t h i n   c o a l  lies 13.19 m below  the  Lidget.  

Lidge t Coal 

This i s  g e n e r a l l y  a s i n g l e  seam 0.61 m to 0.93 m t h i c k ,  which thins   towards 

t h e   c e n t r e  of t h e   d i s t r i c t  and  thickens  markedly  southwards  where it splits 

i n t o  2 o r   r a r e l y  3 leaves,   separated  by  up t o  0.20m of  carbonaceous 

mudstone. The seam, i n c l u d i n g   d i r t   p a r t i n g s ,   r e a c h e s  i t s  maximum i n   p a r k  

H i l l  C o l l i e r y  No 55 Underground  Borehole E3709 21401 where it is  1.29 m 

t h i ck .  A small area of the   L idge t   has   been  worked  from New S h a r l s t o n  

C o l l i e r y  (Mine p l a n  NE 682) .  
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Figure 7 Generalised sequence of the  Westphalian B rocks of the Norrnanton  district 



Measures  between  the  Lidget  and  Haigh Moor. 

This   sequence   conta ins   muds tones   and   s i l t s tones   wi th .   d i scont inuous ,   th in  

coals.   For  example,  a t  A l t o f t s   C o l l i e r y ,   t h i n   c o a l s  l i e  4.29 m and  12.10 m 

below  the Low Haigh Moor, Loca l ly ,   t h i cke r   s ands tones  may develop, as a t  

Fox P i t  where 11 a 2 7  m o f   s a n d s t o n e   d i r e c t l y   o v e r l i e   t h e   L i d g e t ,  The mean 

th i ckness  of the  sequence is 18.01 m wi th  a range  of  14.68 m a t  S t  John's 

C o l l i e r y   t o  22.23 m a t  Methley  Junction  Colliery;  the  sequence is t h i n e s t  

i n   t h e   c e n t r e   o f   t h e   d i s t r i c t .  

The Haigh Moor Coals 

I n   t h e   s o u t h ,  a t  New S h a r l s t o n   C o l l i e r y ,   t h i s   g r o u p  of c o a l s  i s  rep resen ted  

by a seam 3.02 m thick,   compris ing 3 l eaves   o f   coa l   up   t o  1 a29 m t h i c k ,  

s e p a r a t e d   b y   d i r t   p a r t i n g  up t o  0.84 m thick.   Northwards,   the  lower two 

l eaves  separate from  the  upper  to  form a d i s t i n c t  seam. 

The lower two l e a v e s   c o n s t i t u t e   t h e  Low o r  Bottom  Haigh Moor. Although it 

i s  commonly represented   by  2 l eaves ,  it may have  up t o  4 leaves .  The 

seam, i n c l u d i n g   p a r t i n g s ,  i s  g e n e r a l l y   a b o u t  1.19 m th ick .  A 2nd-order 

t r e n d   s u r f a c e   ( F i g u r e   8 )   s u g g e s t s   t h a t   t h e  Low Haigh Moor t h i c k e n s   t o   t h e  

west. 

I n   t h e   s o u t h  of t h e   d i s t r i c t ,   t h e  Low and Top Haigh Moor seams are 

sepa ra t ed   by  as l i t t l e  as 0.30 m of  carbonaceous  mudstone  or 

muds tone-sea tear th .   Nor thwards   across   the   d i s t r ic t ,   the   par t ing   th ickens  

in tomuds tone   w i th   s i l t s tone .  Where t h e   p a r t i n g   t h i c k e n s  t o  more than  7 m 

sands tone ,   up   to  3.30m t h i c k ,  is p e r s i s t e n t l y   r e c o r d e d .  A 2nd-order  trend 

s u r f a c e   a n a l y s i s   ( F i g u r e   9 )   i l l u s t r a t e s   t h e   d e v e l o p m e n t  of t h e   p a r t i n g .  

The  Top Haigh Moor c o n s i s t s   o f  a s i n g l e  leaf of coal, u p   t o  1 29 m t h i c k ,  

where it i s  combined  with  the Low Haigh Moor As t h e  spli t  between  the Low 

and  Top  Haigh Moor deve lops ,   another   l eaf ,   the  L i t t l e  Haigh Moor, deve lops  

benea th   t he  Top Haigh Moor . The L i t t l e  Haigh Moor reaches  a maximum 

th i ckness  of 0. 43 m i n  Bottom  Boat P i t  [ 3589  24881 and lies Om46 m below 

t h e  Top Haigh Moor. 
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thickness  for  the Low Haigh Moor Coal. (Correlation Coefficent = 0.96) 
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The Top and L i t t l e  Haigh Moor seams have  been  extensively worked a c r o s s   t h e  

d i s t r i c t .  A compilation  of  Haigh Moor mine p l ans   sugges t   t ha t   t hey  were n o t  

worked beneath Normanton, a l though   t he re  may be   o ld   workings ,   p reda t ing   the  

Mining Acts, which are no t   r eco rded  on any  plans.  

Measures  between  the  Haigh Moor c o a l s  and t h e  Warren  House. 

There are s e v e r a l  named, t h i n   o r   d i s c o n t i n u o u s  coals and t w o  major 

s a n d s t o n e s   i n   t h i s   i n t e r v a l ,  which i s  about  72.22 m t h i c k   b u t   v a r i e s  from 

56.90 m i n  Don P e d r o   C o l l i e r y   t o  106.35 m i n   P a r k  H i l l  Co l l i e ry .  

The Top  Haigh Moor i s  general ly   overlain  by  mudstone,  commonly with  bands 

of i rons tone ,   and   t h in   s ands tones   and   s i l t s tones .  A t  Nelson   Col l ie ry , the  

t h i n  Haigh Moor Rider   coa l ,  l ies 0.91 m above  the Top Haigh Moor. The 

Haigh Moor Rock, a var iab le   and   d i scont inuous   sands tone ,  i s  reco rded   i n   t he  

A l t o f t s ,   P a r k  H i l l ,  Don Pedro  and  Snydale col l ier ie ;  it r a n g e s   i n   t h i c k n e s s  

from  7.44 m t o  24.38 m. Overlying it is the  Swallow Wood, which i s  a t h i n  

b u t   p e r s i s t e n t  seam r e c o r d e d   i n  a l l  but   one of t h e   l o c a l   s e c t i o n s .  

General ly ,  i t  is  up t o  0.25 m t h i c k   b u t  2 o r  3 l e a v e s   s e p a r a t e d   b y   d i r t  

p a r t i n g   u p   t o  0.64 m t h i c k   c a n   a l s o   o c c u r .  

About  8.48 m separate t h e  Swallow Wood and 27 Yard coa ls .  The lat ter seam 

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

from a s i n g l e   l e a f   o f  coal 0.05 m t h i c k  t o  3 l e a v e s   t o t a l l i n g  0.79 m. 

Above t h e  27 Yard,  the  most common l i t h o l o g y  i s  mudstone  with 

smal le ramounts   o f   s i l t s tone   and  a few  impers i s ten t   sands tones  less than 2.0 

m t h i ck .  The beds  range  from 3.99 m i n   A l t o f t s   C o l l i e r y   t o  11.54 m i n   S t  

John 's   Col l iery,   and are o v e r l a i n   b y   t h e  Beck  Bottom Stone  Coal.  This i s  

a g a i n   p e r s i s t e n t   a n d  is u s u a l l y  a s i n g l e   l e a f  of c o a l   u p   t o  0.25 m th ick .  

A t  Park H i l l  and i n   S t   J o h n ' s  No 2 s h a f t ,   t h e  Beck Bottom is  represented  by 

2 l eaves   s epa ra t ed   by  a d i r t   p a r t i n g  up t o  0. 15 m t h i ck .  

The strata between  the Beck Bottom  and the  Warren House are very   var iab le .  

In   t he   no r th   and  west t h e r e  i s  a th ick   sands tone ,   the   Horbury  Rock, i n   t h i s  

interval .   Wil l iamson  and Giles ( 1384)  and Giles and  Williamson ( 1  985) 

n o t e d   t h a t  i t s  d i s t r i b u t i o n  was cont ro l led   by   major   syn-depos i t iona l  



f a u l t s ,   b u t   t h e s e  are n o t   a p p a r e n t   i n   t h i s   d i s t r i c t .  The Horbury Rock i s  

24.3 m t h i c k   i n   P a r k  H i l l  Co l l i e ry .  A t  A l t o f t s ,  Don Pedro, Oakenshaw and 

Whitwood c o l l i e r i e s ,  a th ick   sequence   of   s i l t s tone   wi th   th in   bands   o f  

sands tones  i s  present ,   p robably   represent ing   overbank  f lood   and   c revass  

sp l ay   depos i t s   a s soc ia t ed   w i th   t he   Horbury  Rock d i s t r i b u t o r y   c h a n n e l .  

Elsewhere,   the  sequence i s  dominated  by  mudstone  with  up t o  5 i m p e r s i s t e n t  

coa l s .  The most   ex tens ive   o f   these  i s  t h e  Low Barnsley  which i s  recorded 

a t  S t   J o h n ' s  1 and  2, N e w  Sharls ton  and  Snydale  collieries and i n   P a r k  H i l l  

C o l l i e r y  No 55 Underground  Borehole. I t  has   a l so   been  worked  from  Park 

H i l l  C o l l i e r y   i n   a n  area jus t   south   o f   Warmfie ld  13762  20801. It normally 

comprises a two-leaf seam wi th  a mean th i ckness  of  1.26 m i nc lud ing  a d i r t  

p a r t i n g   u p   t o  0.15 m t h i ck .   Boreho les   and   sha f t   s ec t ions   sugges t  - t h a t   t h e  

Low Barns ley  lies between 3.51 m (St Jonh ' s   Co l l i e ry )   and  9.56 m ( N e w  

Sharls ton  Col l iery)   below  the  Warren House, a l though mine p l a n s   i n   t h e  

Warmfield area show t h a t   t h e  Low Barnsley i s  sepa ra t ed  from t h e  Warren 

House by   about  20 m of s t ra ta .  

There is a general   eastwards  thinning  of  the  measures  between  the Beck 

Bottom Stone  and  the  Warren House. Thickness  varies  from  15.09 m i n  Don 

P e d r o   C o l l i e r y   t o  67.46 m i n  Park H i l l  Co l l i e ry .  

Warren  House  Coal 

The seam has  a mean th ickness   o f  1.76 m and a range  from 0.94 m i n   P a r k h i l l  

C o l l i e r y  No 1 Underground  Borehole  [3668 20923 t o  2.22 m i n  Welbeck  Lane 

Borehole  [3585 21591. An isometric d i a g r a m ,   F i g u r e   1 0 ,   i l l u s t r a t e s   t h e  

v a r i a t i o n   i n   t h e   o v e r a l l  seam th ickness .  The seam is  split i n t o  3 t o  8 

l eaves   by  a number of d i r t   p a r t i n g s ,   i n d i v i d u a l l y  up t o  1.02 m t h i ck .  

The upper  leaves  of  the  Warren House Coal l o c a l l y  combine t o  form a s i n g l e  

l e a f ,   u p   t o  1.22 m t h i c k   w i t h  2 or 3 th inne r   l eaves   benea th .   In   t h i s  

form,  the  combined  upper  leaves  have  been  worked  from A l t o f t  Co l l i e ry .  TWO 

small panels   have   a l so   been  worked  from  Park H i l l  C o l l i e r y ,  where t h e  seam 

comprises 4 t o  6 leaves .  

The seam has   been   p rospec ted   t o   eva lua te  i t s  o p e n c a s t   p o t e n t i a l   i n   t h e  

north-west,   where  the  boreholes show t h a t   t h e  Warren House c o n t a i n s  many 

t h i n ,   d i r t   p a r t i n g s .  
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Figure 10 A computer generated isometric diagram, viewed from the south-east, illustrating 

the variation in the thickness of the Warren House Coal. Vertical scale in metres. 



Measures  between  the  Warren House and  Kent's  Thick 

These strata are dominated  by  mudstone,   wi th  s i l ts tone,   sporadic   i ronstones 

and  sandstones  up  to  3.00 m thick.   Several   mussel  bands  have  been 

i d e n t i f i e d   i n   t h e   K i r t h o r p e  Lane  [3544 22781 and Ward Land boreholes  [3561 

20451 A t h i n  coal, the   Barns ley   Rider ,  i s  logged   i n  a ma jo r i ty   o f   l oca l  

sections.   For  example 0.20 m of i n f e r i o r   c o a l  l ies 26.27 m above  the 

Warren  House  Coal i n   t h e  Ward Lane  Borehole . On the   o the r   hand ,  a t h i n ,  

i m p e r s i s t e n t   c o a l ,   l y i n g   o n l y   a b o u t  6 m above  the  Warren House Coal, a t  t h e  

opencas t   p rospec t  east of  Bottom Boat i s  probably   no t   the   Barns ley   Rider  

A t  Whitwood Co l l i e ry ,   13003  m of   sandstone  washes  out   the   Kent 's   Thick  Coal  

and some underlying  measures.  

The mean th ickness   o f   the   success ion  is 41.02 m, wi th  a range  of 34.66 m i n  

the   Ki rk thorpe  Lane  Borehole t o  51 70 m i n  S t  John ' s   Col l ie ry ,   and  a 

gene ra l   t h inn ing  t o  the  north-north-east .  

Kent 's   Thick Coal 

In   t he   no r th   t he   Ken t ' s   Th ick  i s  e i t h e r   a b s e n t   o r   r e p r e s e n t e d   o n l y   b y  a 

sequence  of   thin  coals   and  mudstone-seatear ths  as a t  A l t o f t s   C o l l i e r y ,   o r  

by  sandstone,  as a t  Whitwood C o l l i e r y  where it i s  13 m t h i c k .   I n   t h e   s o u t h  

the  seam is normally a s ing le   l ea f   o f   coa l ,   a l t hough  2 o r  3 l eaves  may be 

p r e s e n t   i n  places. 

Where it i s  n o t  spli t ,  the  Kent 's   Thick  has   been  mined,   for   example,   in  

the  Park H i l l  and New S h a r l s t o n   c o l l i e r i e s ;   h e r e ,  mine p l ans  show t h a t   t h e  

seam reached a maximum th ickness   o f  1.47 m, 

Measures  between  Kent's  Thick  and  Kent's  Thin 

The mean thickness   of   these  beds is 16.15 m wi th  a range  of 12.42 m 

a t A l t o f t s   C o l l i e r y  t o  18.71 m i n   P a r k  H i l l  Co l l i e ry .  

Mudstone i s  the   dominan t   l i t ho logy   w i th   subord ina te   s i l t s tone   and  a f e w  

bands  of  ironstone.  Sandstones are l o c a l l y   p r e s e n t ,  as a t  park H i l l  

Co l l i e ry   where   t he re  i s  10.27 m of  sandstone. 



Kent 's   Thin Coal 

This  is normally a s ingle   l eaf   o f   coa l ,   be tween  0. 33 m t h i c k  a t  A l t o f t s  

Co l l i e ry   and  0.66 m t h i c k  a t  Park H i l l  Col l ie ry .   Loca l ly  a spli t  develops 

which separates t h e  seam i n t o  two leaves   wi th  0.08 m of carbonaceous 

mudstone , The Kent ' s   Thin   c rops   ou t   on   the   south   s ide   o f   the   Calder   va l ley  

no r th  of Al to f t s   [3719  2371 3 , a l though   t he re  are no sec t ions   and  i t s  e x a c t  

ou tcrop  i s  n o t  known w i t h   c e r t a i n t y .  
. - .  

- -  . .. . 

Measures  between  Kent's  Thin  and  Stanley Main 

The sequence is dominated  by  mudstone  with lesser amounts  of s i l t s t o n e ,   a n d  

a th in   s ands tone  1.32 m t h i c k  i s  recorded a t  Park H i l l  Co l l i e ry .  A similar 

sandstone  forms a f e a t u r e  on the s i d e   o f   t h e   C a l d e r   v a l l e y   n o r t h  of A l t o f t s  

and  near Birkwood Farm [3608 23681 A t h i n   c o a l  i s  recorded 2.07 m below 

t h e   S t a n l e y  Main i n   t h e  Ward Lane Borehole 

The mean th i ckness  of t hese  strata i s  13.38 m wi th  a range  from 9.91 m a t  

Altof ts C o l l i e r y   t o  18.40 m i n   t h e   W a k e f i e l d  Power Sta t ion   Borehole  [ 3445 

20201,  which sugges t s  a progressive  south-westwards  thickening. 

S t an ley  Main Coal 

The seam is th i ckes t   a round  Normanton. It is  normally 3 l eaves  of coa l ,  

A t  S t  J o h n ' s   C o l l i e r y   l o w e s t   t h e  "Main Coal" ( 1  a09 m )  i s  ove r l a in   by  0.19 m 

of Alum S h a l e ,   w h i l s t   t h e  middle l e a f  is t h e  "Lime Coal" (0.56 m )  o v e r l a i n  

by 0.22 m o f   d i r t .  The upper most "Black Band Coal" i s  0.61 m th ick .  

The seam d e t e r i o r a t e s  away  from  Normanton. Northwards it th ins ,   and  to  

the   sou th  it splits i n t o   t h e  Bottom  and Top Beamshaw Coals. TO t h e  east 

and west it splits i n t o   s e v e r a l   t h i n   l e a v e s .  The seam has  a mean 

t h i c k n e s s   f o r   t h e  district  of 2.57 m. I t  thickens  southwest-wards  (Figure 

11 ) as t h e   d i r t   p a r t i n g  between  the "Main" and "Lime" coa l s   deve lops ,  

andthe seam reaches  a maximum of 5.02 m a t  Oakenshaw Co l l i e ry ;  54% of this 

is d i r t   p a r t i n g s .  
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Figure 11 A computer generated isometric diagram, viewed from the south-east, illustrating 

the variation in thickness of the Stanley Main Coal. Vertical scale in metres. 



Around Normanton, t h e  seam has   been   ex tens ive ly  worked s ince   before   p roper  

mining  records  began.  South  of  the  Methley  Junction  Fault ,   the seam has  

been almost completely mined excep t   f rom  p i l l a r s   p ro t ec t ing   bu i ld ings   and  

mine sha f t s .   Nor th   o f   t he   Fau l t ,   t he   S t an ley  Main crops o u t   j u s t   n o r t h  of 

A l t o f t s ,  Numerous boreholes   for   opencas t   and  s i t e  i n v e s t i g a t i o n s  show that  

t h e  seam has  been  worked  from a d i t s  and b e l l  p i ts .  Two small opencas t  

sites, Birkwood Clump and  Birkwood Common, e x t r a c t e d   t h e   S t a n l e y  Main 

d u r i n g   t h e   1 9 4 0 ' s   a n d   1 9 5 O ' s ,   b u t   f u r t h e r   e x t r a c t i o n  was i n h i b i t e d   b y  

extensive  old  workings,  Red soils above  the  Stanley Main c r o p   s u g g e s t   t h a t  

an  underground f i r e   o c c u r r e d   i n   t h e   d i s u s e d   w o r k i n g s  a t  some time i n   t h e  

past. 

The A l u m  Shale   recorded a t  S t  John's  and a t  Park H i l l  C o l l i e r y  was formerly 

mined separa te ly ;   once   p rocessed ,  it i s  a va luable   mordant   for   use   in   the  

dye ing   indus t ry .  

Measures  between the S tan ley  Main and Abdy 

A pronounced  feature  i s  formed  by a sandstone  above  the  Stanley Main a t  

A l t o f t s .   B o r e h o l e s   i n   t h i s  area show t h a t  it i s  up t o  7.20 m th ick   and  

t h a t  it e i t h e r  rests d i r e c t l y  on t h e   S t a n l e y  Main o r   j u s t  above it. Deep 

b o r e h o l e s   a n d   s h a f t s   a c r o s s   t h e   d i s t r i c t  show t h a t   t h e   s a n d s t o n e  persists, 

and  has a maximum recorded   th ickness  of 12.80 m, a t  S t  John ' s   Col l ie ry .  

Southwards,   the  sandstone i s  replaced  by  s i l ts tone  with  sandstone  bands.  

The mean ove ra l l   t h i ckness   o f   t he   measu res  i s  13.24 m. 

Abdy Coal 

The Abdy is  on  average 0.86 m thick  ranging  from 0.60 m i n   t he   Wakef i e ld  

Power S ta t ion   Boreho le   t o  1.41 m Park H i l l  Co l l i e ry .  The seam i s  normally 

i n  o n e   l e a f   b u t  a d i r t   p a r t i n g ,   u p   t o  0.36 m t h i c k  i s  very common. The 

coal   has   been worked  from  Park H i l l  and New S h a r l s t o n   c o l l i e r i e s .  

Measures  between  the Abdy and Two Foot 

Mudstone is the main l i t h o l o g y   o f  these measures   with  local   beds  of  

sandstone  up  to  6.53 m t h i ck .  The mean th i ckness  of t h e  strata is 16.85 m,  



with a range  from 9.22 m a t  Snyda le   Co l l i e ry   t o  23.77 m a t  S tan ley   Fe r ry  

P i t ,  The northward  thickening of the  measures is i l l u s t r a t e d   i n   F i g u r e  

12 .  A t h i n   c o a l ,  known l o c a l l y  as the  Crow Coal,  i s  p r e s e n t   i n   t h e  west, 

as a s i n g l e  bed  0.29 m th ick .  It  is on  average 6.43 m below  the TWO Foot 

Coal   and   poss ib ly   un i tes   wi th   the  Two Foot  Coal i n   t h e  east of   the  

d i s t r i c t .  

Two Foot  Coal 

This  seam i s  represented  by a s ing le   l ea f   o f   coa l   w i th   an   ave rage   t h i ckness  

of 0.64 m. A t  Park H i l l  C o l l i e r y ,  a t h i n   p a r t i n g   d e v e l o p s   w i t h i n   t h e  seam 

s p l i t t i n g  i t  i n t o  two leaves.   This  seam has  not  been  worked, as f a r  as i s  

known worked wi th in   t he  district .  

Measures  between  the Two Foot   and  Xel tonfield 

The Maltby  Marine Band h a s   b e e n   i d e n t i f i e d   i n   t h e   r o o f   o f   t h e  Two Foot Coal 

i n   t h e  Welbeck  Lane  Borehole. I t  comprises 0.58 m o f   b l a c k ,   s l i g h t l y  

s i l t y ,  mudstone  with  Lingula .   Al though  not   recorded  in   other   sect ions,  it 

is  p r o b a b l y   p r e s e n t   t h r o u g h o u t   t h e   d i s t r i c t .  Mudstone wi th   sporadic  

s i l t s tone   and   t h in   s ands tone   ove r l i e s   t he   Ma l tby   Mar ine  Band. The average 

thickness   of   these  measures  i s  9.56 m with a range  of  7.19 m (S tan ley   Fe r ry  

P i t )  t o  14.30 m ( S t  J o h n ' s   C o l l i e r y ) .  

Meltonfield  Coal  

This  seam i s  normally  represented  by a s i n g l e   l e a f   o f   c o a l ,   b u t  it may be 

split by a u s u a l l y   t h i n   d i r t   p a r t i n g .  A t  Don P e d r o   C o l l i e r y   t h i s   d i r t  

p a r t i n g  i s  excep t iona l ly   t h i ck ,   compr i s ing  3.35 m of  mudstone. The seam, 

exc luding   the  Don Pedro   Co l l i e ry   r eco rd ,   has  a mean th ickness   o f  0.66 m and 

is not   recorded  as having  been  being worked i n   t h i s   d i s t r i c t .  The 

Mel tonf ie ld  i s  washed o u t   b y   t h e  Woolley Edge Rock i n   t h e   s h a f t s   o f  S t  

John ' s  No. 2 C o l l i e r y   a n d   A l t o f t s   C o l l i e r y .  
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Figure 12 A  computer  generated  2nd order trend  surface analysis  of strata 
thickness between  the Abdy and Two Foot  coa!s.  (Correlation  Coefficent = 0.87) 



Measures  between  the  Meltonfield  and  Newhill 

The Woolley Edge Rock i s  g e n e r a l l y   t h e   t h i c k e s t   s a n d s t o n e   i n   t h e   s e q u e n c e  

b u t  i s  l a t e r a l l y   d i s c o n t i n u o u s   i n  places. I t  is exposed   to   the  east of 

Normanton,  where i t  forms a r e l a t ive ly   l ow- ly ing  area now occupied  by  the 

Normanton I n d u s t r i a l  Estate. Numerous s i t e  inves t iga t ion   boreholes   conf i rm 

i t s  presence.  

A t  Goosehi l l   Junc t ion  [ 3760 22161, a r a i l w a y   c u t t i n g   r e c o r d s   a n   e x c e l l e n t  

s e c t i o n  of the  Woolley Edge  Rock, showing a s a n d s t o n e   c h a n n e l   c u t   i n t o  

sandy  mustones.   Four   facies   can  be  ident i f ied.  The f i r s t ,  a t  the   base  

of t h e   s e c t i o n ,  i s  a n   i n t r a f o r m a t i o n a l  breccia composed o f   gene ra l ly  

f l a t t e n e d  clasts of   muds tone ,   s i l t s tone   and   i rons tone   in  a f ine-grained 

sands tone   mat r ix .   Wi th in   the   b recc ia  are l a r g e ,   a n g u l a r ,   r o t a t e d   b l o c k s  of 

s i l ty ,   sandy  muds tone ,   o f ten   showing trace f o s s i l s   s u c h  as b iva lve  escape 

tubes.   These  blocks are u p   t o   a b o u t  a cubic  metre i n   s i z e .  The f a c i e s  i s  

i n t e r p r e t e d  as a bank-slump d e p a s i t ,  formed when the  sides of a major 

d i s t r i b u t o r y   c h a n n e l  become ove r - s t eepened   by   r ap id   i nc i s ion   o r   by   channe l  

migrat ion.  Examples  of this  have  been  described  from  the  Brahmaputra  River 

by Coleman (1969:  p163) 

Above t h i s ,  a second   f ac i e s   cons i s t s   o f   t h i ck ly   bedded ,   s l abby ,  

f ine-grained,   t rough  cross-bedded  sandstone  with  sporadic   lenses   of  small 

i n t r a f o r m a t i o n a l  clasts. Its base is  s h a r p l y   e r o s i v e  and c u t s  down i n t o  

the   unde r ly ing   f ac i e s .  The maximum th i ckness  of t h e   f a c i e s  i s  1.4 m and it 

c o n t a i n s   u p   t o  5 t rough   c ros s -bedded   un i t s   ve r t i ca l ly   above   each   o the r .  I t  

y ie lded  a few palaeocurrent  measurements  ranging  between  290"  and  358". 

The f a c i e s  is i n t e r p r e t e d  as represent ing   preserved   dunes   tha t  were 

m i g r a t i n g   a l o n g   t h e  base of the  channel .  

The t h i r d   f a c i e s   c o n s i s t s   o f   a b o u t  8m o f   l e n t i c u l a r   b e d s  of sandstone,   each 

between 2 and 3m th ick   and   severa l   t ens   o f  metres l o n g .   I n t e r n a l l y ,   t h e  

sands tones  are cross- lamina ted   and   f laser -bedded   wi th   sporadic ,   i so la ted ,  

i n t r a f o r m a t i o n a l  clasts. The sandstones  resemble  the  ' ' type A sand   un i t s "  

of  Kirk  (1983)  and are i n t e r p r e t e d  as represent ing   la rge   sand   bars  

m i g r a t i n g   a l o n g   t h e   p a l a e o r i v e r .  



The f o u r t h   f a c i e s ,  a t  the   t op   o f   t he   cu t t i ng ,   cons i s t s   o f   t h in ly -bedded ,  

f laggy,   f ine-grained,   micaceous,   laminated  sandstones which are interbedded 

and in te rd ig i ta ted   wi th   th in ly-bedded ,   l amina ted ,   sandy  muds tones ,  They 

are t h o u g h t   t o   r e p r e s e n t   t h e   f i n a l   s t a g e s  of  abandoned  channel-fill.  The 

whole  sequence  of  deposits a t  the   Gooseh i l l   Junc t ion   r ep resen t s   t he  

p r o g r e s s i v e   i n f i l l i n g   o f  a ma jo r   d i s t r ibu ta ry   channe l .  

In   bo reho les ,   t he  Woolley Edge Rock r e a c h   s u b s t a n t i a l   t h i c k n e s s e s ;  for  

example,  up to  29.60 m of   sandstone is reco rded   i n   t he   Wakef i e ld  Power 

Station  Borehole.   Sandstones  of  the  Woolley Edge Rock are recorded  over  a 

v e r t i c a l   d i s t a n c e   o f  some 45 m; from the   Mel tonf ie ld  Coal, which is  washed 

o u t   i n  places, t o   j u s t   b e l o w   t h e   N e w h i l l   c o a l .  A similar process  as 

d e s c r i b e d   f o r   t h e   T h o r n h i l l  Rock i s  also though t   t o   be   ope ra t ing   he re .  

Newhill Coal 

This  seam i s  absent   over  much of t h e   d i s t r i c t .  I t  is on ly   r eco rded   i n  

the  Snydale ,  Don Pedro,  Heath Common and  Oakenshaw c o l l i e r i e s   i n   t h e   s o u t h  

and east, The seam is normally composed of a s ing le   l ea f   o f   coa l   w i th  a 

mean th ickness   o f  0.84 m, A t  Heath Common C o l l i e r y  the seam i s  sp l i t  by a 

s i n g l e   d i r t   p a r t i n g ,  Om64 m th ick .  

Measures  between  the  Newhill  and  Swinton  Pottery 

These s t ra ta  have  an  average  thickness  of  about 20 m, Sect ions  recorded 

i n  BGS a rch ives  from  Normanton Quarr ies  [ 3910 22161 and  Normanton 

Brick  Quarr ies   [3800 22151  show tha t   t he   s equence  i s  dominately  mudstones 

and s i l t s t o n e s   w i t h   t h i n   s a n d s t o n e s .   S h a f t   s e c t i o n s  from  Snydale, Don 

Pedro  and Oakenshaw collieries conf i rm  th i s ,  A local  development  of 

sands tone   forms   the   bo ld   fea ture  on  which t h e   o r i g i n a l   s e t t l e m e n t  of 

Normanton was bu i l t .   Th i s   s ands tone ,  which i s  probably  never  more than 3m 

th i ck ,  i s  f a u l t e d   t o   t h e   s o u t h   o f   t h e   o l d  town  and t h i n s   r a p i d l y   i n   t h i s  

d i r e c t i o n ;  it cannot   be traced as f a r  as the  Normanton Br ick   Quarr ies ,  



The Clowne  Marine Band should  occur i n  the  roof  of  the  Newhill   Coal  buthas 

n o t  so  f a r  b e e n   i d e n t i f i e d  i n  West Yorkshire. 

Swinton  Pottery  Coal 

The Swinton  Pot tery  Coal  i s  commonly represented  by 2 l eaves   s epa ra t ed   by  a 

d i r t   p a r t i n g   u p   t o  0.18m th ick ,   a l though it can   a l so   occur  as 1 o r  3 

l eaves ,   t he  l a t te r  h a v i n g   d i r t   p a r t i n g s   u p   t o  0.30m th ick .  The seam 

i s  a b s e n t  a t  New Sha r l s ton   Co l l i e ry .  The coal c r o p s   o u t   i n   t h e   r a i l w a y  

c u t t i n g   j u s t   s o u t h   o f  Normanton S t a t i o n  [ 3800 2261 ] and i n   b r i c k  pits 

E3793 2265  and  3737  22571,  where it is a s ingle   l eaf   be tween 0.20m and 

0.30m th i ck .  I t  has  been removed a t  t h e   b r i c k  pits and was "mined" i n   t h e  

r a i lway   cu t t i ng   du r ing   t he   1984   Mine r ' s   s t r i ke .  The mudstone-seatearth 

benea th   t he   coa l   has  a good r e p u t a t i o n  as a p o t t e r y   c l a y  and  formerly was 

widely worked f o r   t h i s   p u r p o s e   i n  West Yorkshire.  

The Houghton  Marine Band l i es  immediately  above  the  Swinton  Pottery  Coal. 

D r  N R i l e y  (Pers Comm) examined  the  ra i lway  cut t ing  immediately  south  of  

Normanton S t a t i o n   a n d   n o t e d   t h a t   t h e   f a u n a   i n   t h e  strata above  the  Swinton 

Po t t e ry   Coa l  had a marine aspect. Dark grey  and  black  mudstones are 

recorded  above  the  Swinton  Pot tery  Coal   in   the  br ick p i t s  east of 

Normanton, b u t  no f o s s i l s   h a v e   b e e n   f o u n d   i n   t h i s   s e c t i o n .  

The sands tone   over ly ing   the  Houghton  Marine Band i s  between 0.90 m and 2.00 

m t h i c k   i n   t h e   b r i c k  pits  east  of  Normanton,  where i t  is f ine-gra ined ,  

cross-bedded,  micacous  and  carbonacous. Even though it is  so t h i n ,   t h e  

sandstone  forms a pronounced  feature   between  the  br ick p i t s  and to  t h e  

south  of  Normanton. I n  t h e   b r i c k  p i t  a t  [3793  22651, t h i s   s a n d s t o n e  i s  

ove r l a in   by  1 20 m of  grey  mudstone  which is in   t u rn   succeeded   by  1.20 m of  

massive,   f ine-grained,   f laggy  sandstone  which  thins   rapidly  westwards  and 

cannot   be   t raced  as f a r  as Ruddings Wood [3725 22721. 



m r t h  of  Ruddings Wood, t he   l owes t  beds of   the Oaks  Rock form a b o l d   h i l l  

which i s  fau l t -bounded  to   the   nor th .  A t  Heath  [3557  20041, t h e  Oaks  Rock 

is i n  t w o  leaves   separa ted   by  7 m  t o  8 m of  mudstone. The lower leaf i s  

some 15 m thick  and  forms a steep b l u f f  on  which  Heath V i l l a g e   s t a n d s ,  

above  the  River  Calder.  The lower   l eaf   th ins   rap id ly   nor thwards   and   cannot  

be t raced  north  of   Kirkthorpe  [3630 21081. A t  Low Wood Quarry  [3554  20431, 

t he  Oaks Rock i s  a f ine-grained,   p lanar   cross-bedded  sandstone.  

P a l a e o c u r r e n t   d i r e c t i o n s  are c o n s i s t e n t l y  to  the  north-west. 

The lower   l eaf  of t h e  Oaks Rock has   thin  coals   above  and  below it. Near 

the  boathouse [ 3583 20781 , s e v e r a l  small exposures of a t h i n   c o a l ,  0.10 m 

t h i c k   r e s t i n g  on a mudstone  seatear th ,  are recorded  beneath  the Oaks Rock. 

BGS archives   record   the   former   exposure   o f  a t h i n  coal in   Ki rk thorpe   Lane ,  

[3624  20981,  between t h e  t w o  leaves   o f   the  Oaks  Rock. I n  a r a i l w a y   c u t t i n g  

[ 3687  20331 t h e  same c o a l  0.15 m th ick   and   conta ins  a 0.03 m d i r t   p a r t i n g ;  

it is  o v e r l a i n   b y  2.40 m of  mudstone  which i n   t u r n  is over la in   by   the   upper  

l e a f   o f   t h e  Oaks  Rock. 

The l a s t  is t h i n n e r   b u t  more pe r s i s t en t   t han   t he   l ower   l ea f   o f   t he  Oaks 

Rock. I t  forms a pronounced  bluff  above  the  River  Calder a t  Kirkthorpe.  

The f ea tu re   con t inues   sou thwards   t o   t he  limit of   the  map and  northwards 

u n t i l  it i s  l o s t   b e n e a t h   t h e   c o l l i e r y  waste from S t  John ' s   Col l ie ry   and   the  

d r i f t   d e p o s i t s   o f   t h e   C a l d e r   v a l l e y .   I n  a r a i l w a y   c u t t i n g  east of  Church 

F ie ld  [3660 20931 the   upper   l eaf   o f   the  Oaks  Rock v a r i e s   i n   t h i c k n e s s   u p   t o  

a maximum of 2.90 m. There are two d i s t i n c t   f a c i e s   p r e s e n t ;   t h e   l o w e r   h a s  

a n   e r o s i v e  base and is shaped   l i ke  a channel,  some 50 m wide  and 1.40 m 

deep a t  i t s  maximum. I n t e r n a l l y ,  it is  a f ine-grained,   massive,  

cross-laminated,  f laser-bedded  sandstone. The upper   fac ies  i s  a more 

ex tens ive   shee t   o f   f i ne -g ra ined ,  medium-bedded and  trough  cross-bedded 

sandstone. 

The Oaks Rock is reco rded   i n  a l l  the   borehole   pene t ra t ing   these   measures .  

A geophys ica l   log   o f   the  Welbeck  Lane  Borehole  records  31.20 m of 

s ands tone ,   t he  maximum r e c o r d e d   t h i c k n e s s   i n   t h e   d i s t r i c t .  Many o f   t he  

s e c t i o n s   a l s o   r e c o r d  3 p e r s i s t e n t   t h i n   c o a l s .  

Opencast  prospecting  around  Gled H i l l  [3633 20501 c o n s i s t e n t l y   r e c o r d e d  

one  and,   sporadical ly ,  t w o  th in   coa ls   above   the   upper  leaf of t h e  Oaks 

Rock. I n   t h e   r a i l w a y   c u t t i n g  east of Church  Field,  a 0.3 m c o a l  is 

recorded 2.40 m above  the Oaks  Rock. 



E a s t  of the  district ,  the  Snydale  and Don P e d r o   c o l l i e r i e s  record t h e  

Wheatworth  Coal. I t  i s  worked near  Glass Houghton b u t  i s  wor th less  a t  t h e  

above c o l l i e r i e s  and  disappears   completely a s h o r t   d i s t a n c e  westwards. 

The succession  between  the top of   the Oaks Rock and  the Aegiranum  Marine 

Band i s  dominantly  mudstone  with  thin  sandstones.  One of   these  sandstone 

caps the   t h ree   p rominen t   h i l l s   no r th -eas t  of Heath  and  must l i e  c l o s e   t o  

the horizon  of   the  Sut ton  Marine Band b u t   t h e  la t ter  has   no t   been   recorded  

i n   t h e   d i s t r i c t .  

UPPER COAL MEASURES (Westphalian C )  

Aegiranum (Mansfield)  Marine Band 

In   t he   r a i lway   cu t t i ng   benea th   K i rk tho rpe  Lane  Bridge E3695 2101 3 ,  a 

sec t ion   t h rough   t he  Aegiranum  Marine Band reads:  

Muds tone ,   da rk   g rey ,   f i s s ide ,   fo s s i l i f e rous  t o  1 .10  m+ 

S i l s t o n e   a n k e r i t i c ,   f o s s i l i f e r o u s ,   l e n t i c u l a r   t o  

Mudstone,   dark  grey,   fossi l i ferous 

C o a l ,   i n f e r i o r  

Mudstone, s e a t e a r t h  

The t h e  Aegiranum  Marine Band h a s   a l s o  

S tan ley   Fe r ry ,  New Sharlston  and  Snydale 

t o  

t o  

t o  

b e e n   i d e n t i f i e d   i n  

c o l l i e r i e s .  

0.41 m 

0.36 m 

0.08 m 

0.80 m 

t h e   s h a f t s  a t  

Measures  between  the  Aegirnaum  Marine Band and  the Houghton Thin Coal 

These  measures are r e c o r d e d   i n   t h e   s h a f t s  of New Shar l s ton   and   S tan ley  

F e r r y   c o l l i e r i e s  where  they are 31.85 m and 24.4 m th i ck ,   r e spec t ive ly .   In  

b o t h   s e c t i o n s   t h e  s t ra ta  comprises  mudstone  passing  upwards  into 

s i l t s tone .   These   beds   form a steep fea tu re l e s s   s ca rp - s lope   benea th   t he  

Warmfield Rock west of  Warmfield. 



WARMFIELD ROCK 

-I SHAFTON COAL 

E-E - 
THIN COAL - 
THIN COAL - THIN COAL - THIN COAL 

SHARLSTON TOP COAL 
SHARLSTON MUCK COAL 
INCLUDING  A  TONSTEIN 
SHARLSTON  LOW COAL 

SHARLSTON  YARD COAL 

HOUGHTON  THIN COAL 

SHAFTON MARINE  BAND 

MAIN “ESTHERIA” BAND 

AEGIRANUM  MARINE  BAND 

Figure 13 Generalised sequence of the  Westphalian C rocks of the  Normanton  district 



Houghton  Thin  Coal 

A t  New Sha r l s ton   Co l l i e ry   t he  seam is 0.41 m th ick .  A t  S t an ley   Fe r ry  

C o l l i e r y ,  it comprises two l eaves   s epa ra t ed   by  0.38 m of  mudstone- 

s e a t e a r t h .  The Houghton  Thin  crops i n   t h e  steep scarp-slope  formed  by  the 

Warmfield Rock, west of Warmfield. I t  was worked o p e n c a s t   h e r e   i n   t h e  Gap 

Lane Si te ,  t h e  seam comprising a s i n g l e   l e a f   o f   c o a l  0.38 m th ick .  A t  t h e  

Snydale  Opencast Si te  t h e  seam was between Om 23 m and 0.89 m t h i c k   w i t h  a 

th in   canne l   coa l   fo rming   an   uppe r   l ea f .  Old unrecorded  workings  in   the 

c o a l  were uncovered  during  excavat ions a t  t h e  s i te .  

Measures  between  the  Houghton  Thin  Coal  and the Sharls ton  group of c o a l s  

The s t ra ta  between  the Houghton  Thin  and t h e   S h a r l s t o n  Yard, the   lowes t  

seam i n   t h e   S h a r l s t o n   g r o u p  of Coa l s ,   va r i e s  from 3.05 m t o  8.53 m. A t  New 

Sha r l s ton   Co l l i e ry   and   i n  Gap Lane  Opencast S i te ,  these  beds were mudstones 

a n d   s i l t s t o n e s ,   w h i l s t  a t  Snydak  Opencast  S i te  seve ra l   s ands tones  were 

a l s o   r e c o r d e d  from these  measures.  

The Shar l s ton   group of c o a l s  

There are 4 main seams, t h e   S h a r l s t o n  Top, Sha r l s ton  Muck, Sha r l s ton  Low 

and  Sharls ton Yard. 

A t  N e w  S h a r l s t o n   C o l l i e r y   t h e s e  seams occur   wi th in  43.30 m of s t ra ta .  

The measu res   c rop   ou t   l a rge ly   a long   t he  Morley-Campsall F a u l t  B e l t  and i n  

the   sou th -eas t  of t h e   d i s t r i c t ,  where the   Coals   represent  a major   reserve 

of   coal   recoverable   by  opencast   mining.  

The Sha r l s ton  Yard is normal ly   represented   by  a s i n g l e  leaf of c o a l  0.50m 

to 1.00 m th i ck .   Loca l ly  a t h i n ,   i n f e r i o r ,   l o w e r  leaf may develop  which i s  

sepa ra t ed  from the  upper   leaf   by  between 0.05 m and 0.23 m of  mudstone, NO 

abandonment   p lans   ex is t  of t h e  seam having  been  wanted  but  disused  workings 

were d i scove red   i n   bo th  Gap Lane  and  Snydale  opencast sites. 



A mean th i ckness  of  27.93  of s t ra ta  s e p a r a t e s   t h e   S h a r l s t o n  Yard and 

Sha r l s ton  Low coals.  These  measures are dominated  by the Warmfield Rock, a 

f ine-gra ined ,  medium bedded ,   f laggy  sands tone   up   to  30.30 m th ick .  The 

most common sed imen ta ry   s t ruc tu re   i n   t he   s ands tone  is through  cross-  

bedding. The rock i s  thickest   near   Warmfield  and  thins   markedly westwards 

u n t i l  it d i e s   o u t  west of  Goosehill   Bridge [ 37725  21621. It  a l s o   t h i n s  

eastwards, b u t  s t i l l  forms some pronounced  dip-and-scarp  slope  north  of New 

Sha r l s ton   Co l l i e ry ,   a l t hough  it i s  a b s e n t   i n   t h e   c o l l i e r y   s h a f t ,  where it 

i s  rep laced   by  25.96 m of mudstone. The Warmfield Rock p robab ly   r ep resen t s  

a ma jo r   d i s t r ibu ta ry   channe l   s ands tone .  

The Sha r l s ton  Low i s  between 0.81 m and  1.13 m t h i ck ,   and   no rma l ly   cons i s t s  

of a s i n g l e  leaf of c o a l   b u t  a t  Snydale  Opencast s i t e  a n   i n f e r i o r ,   p y r i t i c  

c o a l   u p t o  0.18 m t h i c k  is recorded   in   the   roof   measures .  The seam i s  

exposed i n  a r a i lway   cu t t i ng   nea r   Gooseh i l l   B r idge ,   t he   de t a i l ed   s ec t ion  

be ing   r eco rded   i n  Green  and o t h e r s  ( 1  886) . The Sha r l s ton  Low was worked 

l o c a l l y   p r i o r   t o   t h e   s t a t u t a r y   l o d g e m e n t   o f  mine  abandonment p l ans ,  so many 

disused  workings are unrecorded ,   espec ia l ly   a long   the   ou tcrop .   Such  

workings were encoun te red   i n   t he  Gap Lane I1 Opencast S i te  and i n  

Sha r l s ton  No 3 Borehole E3880 20041. 

The Sha r l s ton  Low and Muck c o a l s   a l m o s t   j o i n   w i t h i n   t h e   p r e s e n t   d i s t r i c t .  

West of Goosehi l l   Bridge,  a mudstone p a r t i n g  of as l i t t l e  as 0.15m 

separates the  two seams. A t  t h e  Gap Lane I1 Opencast Site near  Warmfield, 

the   par t ing   be tween  the  two seams i s  less than  1 m t h i c k ,   w h i l s t  a t  Syndale 

Opencast S i te  t h e  seams are separated by  up t o  3.40 m of  mudstone. 

The Sha r l s ton  Muck is a v a r i a b l e  seam, up t o  1 -68 m t h i c k ,   i n   t h e   S h a r l s t o n  

No 5 Borehole [ 3853  19921 A more typica l   sequence  i s  represented   by   the  

sec ton  a t  Gap Lane I1 Opencast Site:- 

Coal 0.05m 

I rons   t one  0 . 03m 
Coal 0.30m 

Muds tone  0.08m 

Coal 0.37m 



. .  . .  

In   t he   P ineapp le   P rospec t ,  west of  Warmfield,  borehole  record a well 

developed  tonstein  with  the  coal ,   which is a l s o   v i s i b l e   i n   t h e   s e c t i o n  a t  

Goosehi l l   Bridge.  The seam has   a l so   been  mined ex tens ive ly   a long  its 

o u t c r o p   b u t ,   l i k e   t h e   S h a r l s t o n  Low no plans  survive;   d isused  workings were 

recorded  from Gap Lane I1 Opencas t   S i te   and   Shar l s ton  No 4 Borehole  [3833 

19641. 

The measures  between  the  Sharlston Muck and  Sharls ton Top range  from 4.57 m 

t o  16.76 m muds tones   and   s i l t s tones  are t h e   d o m i n a n t   l i t h o l o g i e s   b u t  

subord ina te   sands tones  may be   p resent ,   fo r   example ,  a t  G o o s e h i l l   c u t t i n g ,  

3.40 m of   sandstone is recorded  above  the  Sharls ton Muck. Sha r l s ton  

Co l l i e ry   Dr i f t   P rov ing   Boreho le  No 1 [3827 20031 also records  two t h i n  

coa ls   above   the   Shar l s ton  Muck. 

The Sha r l s ton  Top i s  very   var iab le .  A t  New S h a r l s t o n   C o l l i e r y  it is  a 

s i n g l e   l e a f  1 -02 m t h i c k ,   w h i l s t  a t  Gap Lane I1 Opencast Site it is  

spli t  i n t o  3 l e a v e s   u p   t o  0.46 m thick  and  separated  by  mudstone  par t ings 

u p   t o  0.17 m th ick .  The seam v a r i e s  from Om46 m t h i c k   i n   S h a r l s t o n  NO 4 

Borehole   to  1 10 m t h i c k  a t  Sha r l s ton   Co l l i e ry   Dr i f t   P rov ing   Boreho le  NO 

1 Disused  workings are p roved   i n  many b o r e h o l e s   t h a t   p e n e t r a t e   t h i s  seam 

and were exposed  during  operat ions a t  Snydale  and Gap Lane 11 opencas t  

sites. 

Measures  between  the  Sharlston  group  of coals and the   Shaf ton  

These  measures  have  an  average  thickness of  68.80 m and are dominantly 

mudstone. A series o f   t h i n ,   d i s c o n t i n u o u s   c o a l s  are recorded  immediately 

above   the   Shar l s ton  Top and  about 30 m h ighe r   i n   t he   s equence  is t h e  

E s t h e r i a  Band; this has   been   cons i s t en t ly   r eco rded   i n   opencas t   p rospec t ing  

boreholes   and is normally less than 1.50 m th ick .  Above t h e   E s t h e r i a  Band 

i s  a sands tone   up   t o  5.50 m t h i c k ,  which  forms a pronounced   l inear   r idge  

north-east   of  Warmfield.  

Shafton Coal 

The seam is normal ly   represented   by  a s i n g l e   l e a f   u p   t o   1 . 3 5  m t h i c k  



with  an  average  thickness  of 1 . 13 m. Loca l ly   t he  seam is s p l i t   i n t o  two 

l eaves  by a d i r t   p a r t i n g   a b o u t  0.15 m thick,   Opencast   prospect ing  boreholes  

s u g g e s t   t h a t  it h a s   b e e n   l o c a l l y  worked c l o s e   t o   c r o p   b u t  no abandonment 

p lans   o f   these   d i sused   workings   ex is t ,  

Measures  above  the  Shafton  Coal 

A pronounced   fea ture   a l igned  across Woodhouse Common [3820 21141 and to  

Woodhouse Grange [ 3774 21521 i s  formed  by a s u b s t a n t i a l   b u t  un-named 

sandstone up to  24.70 m t h i ck .  I t  th ins   app rec i ab ly   t owards  New Sha r l s ton  

where is  is  only  about   10 m t h i c k ,  The sandstone is separated  f rom  the 

underlying  Shafton  Coal   by as l i t t l e  as 2.50 m of  mudstone. Above t h e  

sandstone i s  a sequence  of  mudstones  which  contain  the 0.70 m t h i ck   Sha f ton  

Marine Band l y i n g   a b o u t  31.00 m above  the  shaf ton,  



3 STRUCTURE 

The d ip   o f   t he   beds  i s  g e n e r a l l y  less than   f i ve   deg rees   t hough   l oca l  

f l exures   nea r   t o   f au l t s   no t i ceab ly   s t eepen   t he   d ip .   The re  is no 

c o n s i s t e n t   d i r e c t i o n   o f   d i p   a c r o s s   t h e   d i s t r i c t   s i n c e   t h e   d i r e c t i o n   v a r i e s  

from f a u l t - b l o c k   t o   f a u l t - b l o c k .  The d i r e c t i o n  of d i p   a l s o   c h a n g e s  

ve r t i ca l ly   t h rough   t he   s equence  where t h e   d i p  is low  and t h e   e f f e c t s  of 

d i f fe ren t ia l   compact ion   of   the   sed iments  becomes s i g n i f i c a n t .  

The major  NE-trending  faults  of  the  Oulton area (Giles and  Williamson  1985) 

c o n t i n u e   i n t o  the n o r t h   o f   t h e   p r e s e n t   d i s t r i c t   ( f i g u r e   1 4 )  , The main 

normal   fau l t s ,   such  as the  Methley  Junct ion  Faul t ,   have  throws of up t o  105 

m e  A second set  of   normal   faul ts ,   wi th   t rends  between E and ESE, has  

smaller throws 

The c e n t r e   o f   t h e   d i s t r i c t  i s  s t r u c t u r a l l y  more complex, Fau l t ing  i s  aga in  

t h e   p r i n c i p a l   f e a t u r e .  The Morley-Campsall F a u l t  B e l t  i s  of   cons iderable  

complexity  and much o f   t h e   d e t a i l  is deduced  f rom  archival   data ,  some of 

which i s  open to  s e v e r a l   i n t e r p r e t a t i o n s .   W i t h i n   t h e   F a u l t  B e l t ,  d ips   and  

s t r i k e  are h i g h l y   v a r i a b l e  and t h e r e  are numerous c r o s s   f a u l t s .  Former 

s u r v e y s   s u g g e s t e d   t h a t   t h e   s t r u c t u r e  was a down- fau l t ed   t rough   bu t   t h i s   has  

proved t o  be   an   overs impl i f ica t ion   of   the   ava i lab le   da ta .  The throws of 

the   boundary   f au l t s  are very   var iab le ,   and  are taken  mainly  from  mine- 

plans,   supplemented  by  data   f rom  opencast   explorat ion;   a long  most   of  i ts  

l e n g t h   t h e  B e l t  p robably   has   an   overa l l   th row down t o   t h e  Southe 

On t h e   n o r t h   s i d e   o f   t h e   F a u l t  B e l t ,  major f au l t   b ranches   have   va r i ab le  

throws;   for   example,   the  Normanton S ta t ion   Fau l t   t h rows   abou t  75 m nea r  

Normanton S t a t i o n   b u t   o n l y  5 m a t  Normanton  Golf  Course,  where it is  

t e r m i n a t e s   a g a i n s t  a c ross   fau l t .   Other   fau l t s   behave   s imi la r ly ,   showing 

an i n i t i a l   b r a n c h   w i t h   l a r g e   t h r o w s  away from t h e   F a u l t  B e l t  followed  by a 

change i n   t r e n d   t o  become s u b - p a r a l l e l   t o   t h e   F a u l t  B e l t ,  wich  coincides  

with a progress ive   decrease   in   th row,  

South  of  the  Morley-Campsall  Fault B e l t ,  t h e   p a t t e r n  of major  NE-trending 

n o r m a l   f a u l t s  is re -e s t ab l i shed ,   t oge the r   w i th  a minor se t  of  NW-trending 

normal   fau l t s .  
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L Fault at surface; crossmark indicates  downthrow  side 
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Figure14 Sketch  map  of the  major  faults 



Folding i s  u s u a l l y   i n   t h e  form  of  broad  open  structures.  For example, i n  

the  faul t -bounded  block  north of t h e  Morley-Campsall F a u l t  B e l t  and east  of 

the   Meth ley   Junc t ion   Faul t ,  a b r o a d ,   g e n t l e   a n t i c l i n e  i s  developed. I t  can 

be p a r t i c u l a r l y  well seen  on  the  Beeston Seam mine plans.  A broad, open 

and   p lunging   an t ic l ine   can  be detected on the   S t an ley  Main plans  between 

the  Morley-Campsal l   Faul t  B e l t  and  the Oakenshaw Faul t .  

J o i n t   p l a n e s  are common and are best s e e n   i n   t h e   t h i c k e r   s a n d s t o n e s .  They 

are most ly   very steep o r   v e r t i c a l ,   a n d   g e n e r a l l y   c o m p r i s e  two conjugate  

sets. Regional ly ,   however ,   they   vary   cons iderably   in   t rend   and  no g e n e r a l  

p a t t e r n   c a n  be discerned  f rom  the sparse da ta  a v a i l a b l e .  The j o i n t s   n e a r  

t h e   s u r f a c e  may open  where  undermined,  causing  noticeable  f issures.  This 

has  been  noted when sites have  been  been cleared of topsoil p r i o r  t o  

development. 

Cambering of limited exten t   has   been   recorded  a t  some loca l i t i es  where 

sands tones  cap h i l l s   o r  form  pronounced  breaks i n  slopes. 



4. DRIFT GEOLOGY 

The Q u a t e r n a r y   d r i f t   d e p o s i t s   c o m p r i s e  T i l l ,  River Terrace Depos i t s ,  

Alluvium, Peat, Head and Blown Sand.  About 20 to  25% of   the area i s  

covered  by  mappable d r i f t   d e p o s i t s ,   m a i n l y   l o c a t e d   i n   t h e   C a l d e r   v a l l e y .  

S c a t t e r e d ,   i s o l a t e d   p a t c h e s   o f  till, alluvium  and  head are spread   over   the  

rest o f   t he   d i s t r i c t .   Themat i c   Geo log ica l  Map ( T G M )  1 shows t h e  

d i s t r i b u t i o n   o f   t h e   d r i f t   d e p o s i t s .  

4.1 REGIONAL SETTING 

During  the  Quaternary times, West Yorkshire was a f f e c t e d   b y   s e v e r a l   c o l d  

ep i sodes .   P r io r   t o   t he   Ip swich ian   t he   r eg ion  was covered  by ice on a t  

l eas t  one   occas ion .   Depos i t s   r e l a t ing   t o   p re - Ipswich ian   g l ac i a t ion  show 

no c o n s t r u c t i o n a l   f e a t u r e s   a n d  are usual ly   extensively  weathered  and 

d e c a l c i f i e d .  They are preserved  as eroded  remnants on t h e   i n t e r f l u v e s .  

Ipswichian   depos i t s   da t ing   f rom  the  l a s t  i n t e r g l a c i a l  are poorly  recorded. 

Bones of  two adults  and  one  juvenile  Hippopotamus were found i n   t h e  Terrace 

Depos i t s  of the   River  Aire (Denny  1854)  although  the precise loca t ion   o f  

t h e s e   f i n d s  i s  n o t   a c c u r a t e l y  known. 

In   t he   mos t   r ecen t   g l ac i a t ion ,   du r ing   t he   D iml ing ton   S t ad ia1   (Rose   1985) ,  

ice advanced down t h e  Vale of  York, b r i e f l y  as f a r   s o u t h  as Doncaster   but  

t h e  more nor ther ly   mora ines  a t  York and   Escr ick   represent  a more p e r s i s t e n t  

southern  limit to   t he   advance .  Ice also  accumulated on the  Pennines  

p r o d u c i n g   s u b s t a n t i a l   v a l l e y   g l a c i e r s  which  flowed down t h e  main  Pennine 

da l e s .  

It i s  p r o b a b l e   t h a t   t h e  Normanton d i s t r i c t  was free of ice f o r  much of  the 

Devensian, as the   major   i ce-shee ts   t e rmina ted   to   the   nor th   and  west of   the  

d i s t r i c t .   F l u v i o - g l a c i a l   d e p o s i t s  were l a i d  down unde r   pe r i -g l ac i a l  

c o n d i t i o n s   i n   t h e   m a j o r   d a l e s   d u r i n g   t h e   a d v a n c e  and  subsequent retreat  of 

t h e  ice. A t  t h e  time of maximum g l a c i a t i o n   a n d   f o r  a pe r iod   du r ing   t he  

retreat, a s u b s t a n t i a l   p r o - g l a c i a l   l a k e ,   L a k e  Humber, covered much of   the  

Vale of York. Its i n i t i a l   l e v e l  was a t  about  30 m A.O.D. (Edwards 1936)  , 
and t h i s  is marked by   i so l a t ed   pa t ches   o f   sho re - l ine   g rave l s   a long   t he   edge  

of  the  Pennines  and  along  the  York-Escrick  Moraine. The l e v e l  of Lake 

Humber subsequently  dropped  to  between 7 and 8 m  A.O.D. 



Fol lowing   the   c l imat ic   amel iora t ion  a t  the  end  of  the  Devensian,  Lake 

Humber was dra ined  and meandering  r iver  systems  developed  in  the  major 

da l e s ,   r e - so r t ing  and   re -depos i t ing   the   f luv io-g lac ia l   depos i t s .  

T i l l  is  c o n f i n e d   t o   i s o l a t e d   t h i n   p a t c h e s  i n  t h e  east o f   t h e   d i s t r i c t .  NO 

good s e c t i o n s  of the  till have  been  observed  during  the  resurvey, so it i s  

d i f f i c u l t   t o   i d e n t i f y   w i t h   c e r t a i n t y .  Near Ashfield  [3870  23291, a s toney  

c l a y  was ploughed i n   t h e   f i e l d s ,  On Normanton  Golf  Course  [3960  22331, t he  

bedrock   fea tures  are masked  by a d r i f t   d e p o s i t ,  shown in   sha l low  d ra inage  

d i t c h e s   t o   b e   s t o n y ,  I n  conjunct ion   wi th  i t s  t o p o g r a p h i c a l   p o s i t i o n ,   t h i s  

ev idence   sugges t s   t ha t  it is till. 

4.3 RIVER  TERRACE  DEPOSITS 

TWO terraces fr inge  the  a l luvium  of   the  River   Calder   and are e q u i v a l e n t   t o  

those  or iginal ly   recognised  by  Green  and  others   (1878)   and Edwards  and 

o t h e r s  ( 1940). They were l a i d  down i n  complex f l u v i a l  and 

f luv ia l - lacus t r ine   envi ronments   and   therefore  show r a p i d   l i t h o l o g i c a l  

v a r i a t i o n   b o t h   v e r t i c a l l y  and ho r i zon ta l ly ,   r ang ing  from  laminated  clays 

through si l ts  and  sands  to   coarse   gravel .  

Second  River Terrace Deposi ts  

Only s m a l l   i s o l a t e d  areas of t h i s   d e p o s i t  are preserved. The most 

widespread i s  nor th   o f   Al tof t s   a round [ 3700 24001 where a r o l l i n g  terrace 

fea tu re   w i th   s andy   t o   pebb ly   so i l  i s  preserved ,   Di tches   across   the  terrace 

s u g g e s t   t h a t  it is here  less than 7 m th i ck .  A similar terrace f e a t u r e  i s  

developed west of  Lady  Gordon's  Bridge  [3676  21381. Here, a d issec ted   and  

undula t ing  terrace has a sandy   so i l   w i th   spo rad ic   pebb les  which c o n t r a s t s  

markedly  with  the  heavy,  mudstone-derived  soils of t he   su r round ing   f i e lds .  

First River  Terrace Deposi t  

This  terrace forms a broad  feature   [355 2201 t o   t h e  east of  the  former 

Park H i l l  Co l l i e ry .  Most of   the   th icker   par t s   o f   the   depos i t   have   been  
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e x p l o i t e d   f o r   s a n d   a n d   g r a v e l   a n d   t h e   r e s u l t i n g   p i t s   b a c k f i l l e d   o r   l e f t  

d e r e l i c t .   P r o s p e c t i n g   b o r e h o l e s ,   d r i l l e d   p r i o r   t o   t h e   e x t r a c t i o n  of t h e  

sand   and   grave l ,   ind ica ted   tha t  it was up t o  9.8 m th ick .  The d e p o s i t  is 

dominant ly   sandy  gravel   but  with varying  proportions  of  sand  and  gravel.  

It  i s  norma l ly   c l ean   bu t   spo rad ica l ly   ' c l ayey ' .   Th in ,   d i scon t inuous   bands  

of c lay   and  s i l t  were a l so   r eco rded .  

A t h in   r i bbon   o f   t he  First Terrace Deposi t  is a l so   p re se rved   no r th   o f  

AI tOf t S  L i t t l e  is known abou t   t he  terrace h e r e   e x c e p t   t h a t  Fox p i t  

r eco rds  5.4 m of  "sand" a t  t h e   t o p   o f   t h e   s h a f t .  

4.4 ALLUVIUM 

The al luvium i s  t h e  most ex tens ive  of t h e   d r i f t   d e p o s i t s  and  forms a broad 

spread  up,  t o  1 a4 km wide, i n   t h e   v a l l e y   o f   t h e   R i v e r   C a l d e r .  The d e p o s i t  

was formed  comparat ively '   recent ly   by  progressive  deposi t ion  f rom  the 

meandering  r iver .  No sec t ions   th rough  the   a l luv ium were a v a i l a b l e   f o r  

examinat ion  during  the  re-survey  but  numerous prospect ing  and s i te  

i n v e s t i g a t i o n   b o r e h o l e s  show t h a t   t h e   d e p o s i t  i s  up t o  12.2 m th i ck .  A t  

t h e   s u r f a c e ,   t h e   d e p o s i t s  are va r i ed ,   r ang ing   f rom  g rave l   t o   f i ne  silts and 

c l a y s  A t  depth,   they are more cons is ten t ly   g rave l   wi th   cobbles   and  

sporad ic   bou lde r s   up   t o  0.7 m i n   d i a m e t e r .  

Par ts  o f   t h e   r i v e r  may h a v e   b e e n   a r t i f i c a l l y   s t r a i g h t e n e d  and cons t r a ined  

by a r t i f i c i a l  banks  and  the  construct ion  of   the  ra i lway  near   Kirkthorpe 

t runca ted  a meander  which i s  now p a r t l y  silted. 

Small s t r i p s  of  al luvium  occur  along Choke Churl  Beck ( 3953  2465) and  an 

unnamed stream [ 380  21  61 nor th   o f  Woodhouse Grange. 

An area of w e t  low-lying  a l luvium  north of Park H i l l  C o l l i e r y  is covered  by 

t h i n   p e a t  as is  a smaller  area of  al luvium east of  Birkwood  Bridge E3589 

23951. No d a t a  is  a v a i l a b l e  on the   th ickness   o f   these   depos i t s .  



4. 6 HEAD 

Head is  the   t e rm  app l i ed   t o   depos i t s  formed i n i t i a l l y  by the  slow downslope 

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

thawing. Some of t h e s e   d e p o s i t s  are probably s t i l l  moving today  under  the 

act ion  of   present-day  weather ing  and  plant   growth.  Many o f   t h e   d e p o s i t s   i n  

t h e   l o c a l   v a l l e y s  come under   this   heading  and  comprise   mixtures   of   sof t  

c lay,   sands  and  angular   rock  f ragments ,   including a l l  r o c k   t y p e s   i n   t h e  

substratum. Head may be   p resent   over  much of the  ground  and commonly i s  a 

ye l low,   s andy   c l ay   l ack ing   i n   cohes ion   and   s t ab i l i t y .  I t  t e n d s   t o  be 

t h i c k e r   i n   h o l l o w s  and t o  have   accumula ted   aga ins t   obs t ruc t ions  on slopes. 

A subs t an t i a l   po lymic t   depos i t   t hough t   t o   be   ma in ly   head   has   been  mapped 

[ 388 2351 near   Ashfield.  The head i s  g e n e r a l l y  less than 2 m t h i c k ,   b u t  

may e x c e e d   t h i s   i n  some of   the main va l l eys .  I t  i s  n o t   p o s s i b l e   t o  

i n d i c a t e  i t s  comple t e   d i s t r ibu t ion   due   t o  i t s  th inness  and i t s  l ack  of 

d i s t i n g u i s h i n g   c h a r a c t e r i s t i c s .  I t  should be assumed t o  be   p resent  

everywhere  unless   proved  otherwise  during s i te  i n v e s t i g a t i o n .  

4. 7 BLOWN SAND 

A small area o f   r ecen t  blown sand  has   been  deposi ted E3553 20701 where 

sand,  derived  from power s t a t i o n  waste depos i t s ,   has   been  blown a g a i n s t  a 

p r e - e x i s   t i n g  embankment. 



5. MADE GROUND 

Made Ground, cons t ruc t ed  from a v a r i e t y  of  sources  and materials, covers  a 

c o n s i d e r a b l e   p a r t  of t he  area. Due t o   t h e   i n h e r e n t   v a r i a b i l i t y  of  such 

d e p o s i t s ,   d e t a i l e d  and c a r e f u l  s i t e  i n v e s t i g a t i o n s  are necessary  where 

they are t o   b e   b u i l t  on so as t o   d e t e r m i n e   t h e i r   t h i c k n e s s ,   c o m p r e s s i b i l i t y  

and  chemical   content .   Six main c a t e g o r i e s  are d i s t ingu i shed  below; 

recorded   th icknesses  are ex t remely   var iab le .  

5.1 LANDSCAPED GROUND 

This   category  covers   the  ground  beneath  recent   housing  developments ,  

s c h o o l s ,   i n d u s t r i a l  estates and   r ec rea t iona l  areas where t h e   o r i g i n a l  

ground  surface i s  l i k e l y   t o   h a v e   b e e n   m o d i f i e d   b y   e a r t h  moving ope ra t ions .  

Such areas may o r  may n o t  be covered  by Made Ground  more than 1.5 m t h i c k ,  

which has  been  taken as t h e   a r b i t r a r y  limit f o r  mapped depos i t s ,   and  it is  

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

p re sen t   w i thou t  a comprehensive  invest igat ion . 
5.2 MADE GROUND,  UNDIFFERENTIATED 

This   category  includes  major   road  and motorway  embankments, r a i lway  

embankments  and o t h e r   g e n e r a l   c o n s t r u c t i o n a l  areas. There  thickness  i s  

g e n e r a l l y  more e a s i l y  estimated and wi th in  a development area, such 

deposi ts   can  be  widespread.  

S o  3 BACK-FILLED  QUARRIES 

Excavat ions  of   sandstone,   of   c lays   for   br ickmaking  and  of   sand  and  gravel  

are scattered a c r o s s  the area. Many have  been  back-f i l led so t h a t  commonly 

t h e r e  is l i t t l e  s u r f a c e   i n d i c a t i o n  of t h e i r   f o r m e r   e x t e n t .   I n  most 

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

q u a r r y   b u t   t h e r e  i s  g e n e r a l l y  l i t t l e  informat ion  on t h e   n a t u r e   o r  state of 

compac t ion   o f   t he   f i l l .  



5.4 BACK-FILLED OPENCAST COAL SITES 

There are numerous  former  opencast  coal sites i n   t h e   d i s t r i c t ,  as shown on 

the  accompanying  Thematic map. Such sites are e f f ec t ive ly   l andscaped   and  

r e s to red .  

5.5 COLLIERY WASTE TIPS  

These tips are a conspicuous  feature   of  parts of t h e   d i s t r i c t   e s p e c i a l l y  

a long   t he   Ca lde r   va l l ey .  They g e n e r a l l y   c o n s i s t  of p y r i t e  mudstone  and 

s a n d s t o n e   b u t   t h e r e  may also be a cons id rab le   p ropor t ion   o f   coa l .  

5.6 GENERAL REFUSE TIPS 

Domest ic   and   indus t r ia l   re fuse   conta ins  a wide  admixture of materials which 

may, upon bur i a l ,   p roduce   p rob lems   o f   i n s t ab i l i t y  and the   poss ib l e   emis s ion  

of methane.  Archival  data  have  proved  inadequate i n   i n d i c a t i n g   t h e  

p o s i t i o n s  of a l l  waste-tips and it is  l i k e l y   t h a t   n o t  a l l  have  been 

l o c a t e d  . 



6 0 ECONOMIC GEOLOGY 

60 1 COAL 

Coal is s t i l l  raised i n   t h e  district a t  New Sha r l s ton   Co l l i e ry .  No 

opencas t   coa l   p roduc t ion  is c u r r e n t l y   a c t i v e   b u t   s e v e r a l  sites have  been 

p rospec ted   fo r   poss ib l e   fu tu re   p roduc t ion .   A lmos t   t he   en t i r e  district  has  

been subject t o  underground  mining  for coal, e x c e p t   f o r  pil lars p r o t e c t i n g  

s e t t l e m e n t s ,   c a n a l s ,   r i v e r s   a n d   s h a f t s ,  Numerous s h a f t s ,   b a c k f i l l e d  

opencas t  coal sites, shallow  mines,  deep mines  and  several   large waste tips 

are a l e g a c y   t h a t   t h e   c o a l   i n d u s t r y   h a s   b e q u e a t h e d   t o   t h e  district. 

Opencast   mining  has   been  extensive  in   the past. Many of t h e  sites 

e x p l o i t e d   t h e   S h a r l s t o n  coals; prospec t ing   of   th i s   g roup   of   coa ls  is 

cont inuing   and   fur ther   p roduct ion   f rom them cannot  be excluded,  Recent 

improvements i n  methods  of  excavation  has lead t o   t h e   p r o s p e c t i n g   o f  deeper 

coals   which it is  now f e a s i b l e  t o  work, 

6 0 2 MINESTONE 

Extens ive  areas of c o l l i e r y  spoi l  l i e  a d j a c e n t  to  t h e  sites o f   s eve ra l  

former collieries. Some o f   t h i s   s p o i l  is now regarded as a resource   o f  

'minestone' ,   which  can be p r o c e s s e d   t o  meet s p e c i f i c a t i o n s   f o r  a wide 

va r i e ty   o f   u ses   such  as f i l l   f o r  embankments or r i v e r  and sea defences ,  

land  reclamation  and  brick-making.  Minestone was ext rac ted   f rom West 

Rid ing   Col l ie ry  T i p  [3933 24721 i n   t h e   f i n a n c i a l   y e a r  1983/84, b u t   s i n c e  

t r a n s p o r t   c o s t s   c o n s t i t u t e  so l a r g e  a p ropor t ion  of t h e   t o t a l  costs, t h e  

market is  dependant upon l o c a l  demand. 

60 3 FIRECLAY 

Some mudstone-seatearths are e x p l o i t e d  for f i r e c l a y .   I n   p a r t i c u l a r ,   t h e  

s e a t e a r t h   o f   t h e  Better Bed Coal was e x t e n s i v e l y  worked t o  the   sou th -eas t  

of Leeds. However, it has  been  proved a t  o n l y   o n e   s h a f t   i n   t h i s  d i s t r ic t ,  

and  has  not  been  worked, The mudstone-seatearth of the   Swinton   po t te ry  

Coal   has   been  worked  for   refractory  c lay a t  S t  John's Field [3725  22521, 



6 4 IRONSTONE 

Many s e c t i o n s   i n   s h a f t s  and  boreholes   record  bands  and  lenses   of  

i rons tone .  Collieries to   the  south  of   Leeds  which worked the  Black Bed 

Coal commonly a l s o   e x t r a c t e d   t h e   o v e r l y i n g   i r o n s t o n e - r i c h  s t ra ta .  I n   t h i s  

d i s t r i c t  l i t t l e  Black Bed Coal was worked,  and a p p a r e n t l y  none  of t h e  

overlying  i ronstones,   Thick  bands  of   i ronstone are known above  the 

Middleton Main and   F lockton   Thick ,   bu t   aga in   there  is no   ev idence   o f   the i r  

having  been  worked. 

6.5 MUDSTONE AND CLAYSTONE 

The mudstones  and  c laystones  of   the   Coal   Measures   have  very  var iable  

p h y s i c a l   p r o p e r t i e s .  However, several   hor izons  have  been worked as b r i c k -  

c lays .   For   example,   several  pits have  worked t h e  s t ra ta  above  and  below 

the   Swinton   Pot te ry   Coal   for   mos t   o f   th i s   cen tury .   Severa l  smaller 

br ick-p i t s   have   been   opened   in   the  strata above   the   Shar l s ton  Top, b u t  none 

of   these i s  c u r r e n t l y   a c t i v e .  

6 6 SANDSTONE 

No economica l ly   impor tan t   sands tone   c rops   ou t   in   the  area. Most of   the  

sands tones  of any   th ickness   have   been   explo i ted   in   the  past f o r   b u i l d i n g  

s tone .  Most of   these  pits are small and t h e   s t o n e  is i n f e r i o r .  For 

example, a minor  quarry  in  the  Warmfield Rock [3725 21223 seems to   have  

s u p p l i e d   s t o n e   f o r   l o c a l  walls and  farm  buildings.  

6.7 SAND AND GRAVEL 

Much of   the   po ten t ia l ly   workable   sand   and   grave l   has   a l ready   been  

ex t r ac t ed .   Th i s  was i n   t h e   f i r s t  Terrace Deposits of   the   Calder   and   the i r  

extension  beneath  a l luvium. The l i t t l e  tha t   r ema ins  is mainly  covered  by 

c o l l i e r y  spoil tips. 

6 8 HYDROCARBONS 

S p e c u l a t i v e   s t r u c t u r e   c o n t o u r  maps based  on  shaft,  borehole  and  mine-plan 

data i n d i c a t e   s e v e r a l   a n t i c l i n a l   c l o s u r e s   i n   t h e   d i s t r i c t .  To t h e  east, 

s t ra t igraphical ly   below  the  Product ive  Coal   Measures ,  some Westphalian  and 

Namurian  sandstones are known r e s e r v o i r   r o c k s .  



7 .  RELATIONSHIPS BETWEEN GEOLOGY AND LAND-USE PLANNING 

The two p r i n c i p a l   g e o l o g i c a l   f a c t o r s  which  have  implications  for  land-use 

planning are subsidence  (mainly related to  sha l low  mining)   and   the   ex ten t  

of   mineral   resources .  To i l l u s t r a t e   t h e   c o n t r o l l i n g   f a c t o r s ,  TGM 1 , 2  and 4 

show t h e   d i s t r i b u t i o n  of d r i f t   d e p o s i t s ,  made ground  and  underground  mining 

respec t ive ly   and   F igure  14 shows t h e   p o s i t i o n  of the   ma jo r   f au l t s .  

7 1 SUBSIDENCE 

New S h a r l s t o n   C o l l i e r y  is t h e  l a s t  w o r k i n g   c o l l i e r y   i n   t h e   d i s t r i c t   b u t   i n  

t he   r ecen t   pas t ,   m ines  were much more numerous. Much of tile d i s t r i c t   h a s  

been  mined a t  d e p t h ,   t h e   p r i n c i p a l  seams being  the  Beeston,  Middleton 

Eleven  Yard,  Middleton Main, Flockton,  Haigh Moor, Warren  House, Kent ' s  

Thick,   Stanley Main, Abdy, Houghton  Thin,  Sharlston  and  Shafton. 

Shallow  mining  and  crop  workings are known f rom  seve ra l  parts of the 

d i s t r i c t ,   s u c h  as a t  A l t o f t s  where the   S t an ley  Main was worked,  and a t  

Warmfield Common where t h e   S h a r l s t o n   c o a l s  were exp lo i t ed .  Many o f   t he  

opencast  sites and   prospec ts   recorded   ev idence  of sha l low much earlier 

min ing   i n   t he   S t an ley  Main, Sha r l s ton  and  Shafton  coals.  On t h i s   b a s i s ,  

shallow  mining i s  l ike ly   to   have   occur red   wherever   these  seams l i e  wi th in  

30 m of t h e   s u r f a c e .  Where mining  has  taken place, subsidence is l i k e l y  

f o r  some time af ter  the  date  of  mining,  depending upon t h e   d e p t h  of t h e  

workings ,   type   o f   ex t rac t ion   pa t te rn ,   the   geologica l   condi t ions   and   the  

age  of  mining; it cannot .   be  assumed t h a t  a l l  se t t lement   has   ceased ,  

p a r t i c u l a r l y  where p i l la r -and-s ta l l   workings  are involved.   Within  the 

areas where  shallow  mining is l i k e l y ,  detailed s i te  i n v e s t i g a t i o n s  are 

necessary   p r ior   to   any   deve lopment .  

Numerous abandoned  shaf t s  are r e c o r d e d   i n   t h e   d i s t r i c t ,   b u t   t h e r e  may also 

be many unrecorded  ones.   In some cases, s e v e r a l   s h a f t s  are shown c l o s e l y  

grouped  on  the  geological  map. Such  occurences may r e p r e s e n t   t h e  same 

s h a f t   d i f f e r e n t l y   l o c a t i n g  on  two o r  more a r c h i v a l  documents.  The e x a c t  

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

i n v e s t i g a t i o n s ,   s i n c e  some may only   be   capped;   o thers  may have   been   f i l l ed ,  

but   compact ion of t h e   f i l l   h a s  l e f t  a void  beneath a sur face   capping .   In  

each case t h e r e  i s  a p o t e n t i a l   h a z a r d   t o   c o n s t r u c t i o n .  



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

mining wave should also be b o r n e   i n  mind. Na tu ra l  movement a l o n g   f a u l t s  

can  cause  subsidence  but   such movements are extremely rare. I t  i s  much 

more common f o r   s u b s i d e n c e   t o . b e   c o n c e n t r a t e d   a l o n g  a f a u l t  when c o a l  

ex t r ac t ion   has   occu r red  on  one s ide   o f  it. Such  ,subsidence  tends  to  be 

most i n t e n s e  when workings  approach  the  fault   from  the  upthrow  side.  A 

good example  of th i s   type   o f   subs idence   can   be   seen   south   o f  Normanton  Golf 

Course 13960 22331. These e f f e c t s  must  be  considered when developments 

are p lanned   i n   f au l t ed   a r eas -where   min ing  is  a c t i v e .  

Di f fe ren t ia l   compact ion  may occur   where   d i f fe ren t  parts of a s i te  are 

under la in   by   d i f fe ren- t   rocks .   This   can  arise from t h e   o r i g i n a l  

s equence   o f   t he   rocks   o r   where   d i f f e r ing   l i t ho log ie s  are thrown  together  by 

f a u l t s .  The hazard may a l s o  arise when part of  the s i te  rests on  bedrock 

and  the  remainder lies on  poorly  compacted f i l l .  

7,2 MINERAL RESOURCES 

In  planning  the  development   of  a district, cons ide ra t ion   shou ld  be  given  to  

s i t i n g   m a j o r   c o n s t r u c t i o n s  where they  w i l l  n o t   p r o h i b i t   t h e   f u t u r e  

exp lo i t a t ion   o f   mine ra l   r e sources ,  if possible ,   workable   minerals   should  be 

extracted  in   advance  of   development .  

Some par ts  o f   t h e   p r e s e n t   d i s t r i c t  are unde r l a in   by   coa l  a t  shallow depth,  

the  most   important  seams -be ing   t he  Warren.  House,  Houghton  Thin, Sha r l s ton  

and  Shafton, . Few r e c o r d s   e x i s t  of t h e   e x t e n t  of  former  mining i n   t h e s e  

seams. Throughout much o f   t h e   d i s t r i c t ,   t h e y  are regarded as prime t a r g e t s  

f o r   e x t r a c t i o n   b y   o p e n c a s t  methods.   Current ly ,   opencast   coal   prospect ing 

i s  tak ing   p lace   and  it is  l i k e l y -   t h a t  new opencas t  sites may be  proposed. 

7.3 OTHER CONSTRAINTS ON LAND-USE PLANNING. 

Slope movements can  cause  foundat ion  problems.   Certain  s lopes show 

evidence  of  cambering,  especially  where a competent  sandstone  forms a 

d i s t i n c t   b r e a k   i n   s l o p e  on a h i l l s ide   o the rwise   unde r l a in   by  mudstone. 



I n  these  circumstances,  blocks of the  coherent  rock  can become detached 

from the  outcrop and s l ide  down the  slope.  Similar cambering of both  solid 

and superficial   deposits can  occur when slopes  are  cut  into o r  a r t i f i c a l l y  

over-steepened; i n  extreme cases, mass  movement of rock  can  occur. 

A small  natural  landslip is recorded  west of Gled H i l l  [3634 20501, 

but  local  experience  suggests  that most landslips  occur  within made ground 

deposits . 



8. THEMATIC GEOLOGY MAPS 

Four  thematic  geology maps have   been   produced   to   i l lus t ra te   var ious  aspects 

of   the   geology  in  a r e a d i l y   a s s e s s a b l e   f o r m   f o r  use  i n   p r e s e n t  and f u t u r e  

planning  and  development. 

MAP 1 DISTRIBUTION OF DRIFT DEPOSITS 

F luvia l   and  Glacial d e p o s i t s  shown. Head and downwash are a l so   widespread ,  

mantling much of   the   so l id   rocks ,   bu t   because   the   occurences  are th in   and  

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

them accura te ly   and   few are shown  on t h e  map. The d e p o s i t s  are d i scussed  

i n  more d e t a i l   i n   S e c t i o n  4 of t h i s   r e p o r t .  

MAP 2 DISTRIBUTION OF MADE GROUND 

S i x   c a t e g o r i e s   o f  Made Ground are d i s t ingu i shed .  The c a t e g o r i e s  are (i) 

Landscaped  Ground (ii) Made Ground, u n d i f f e r e n t i a t e d  (iii) Back-f i l led  

Quarr ies   ( iv)   Back-f i l led  Opencast   Coal   Workings ( v )  C o l l i e r y  Waste T i p s  

(vi)   General   Refuse Tips. They are d i s c u s s e d   i n   S e c t i o n  5. 

MAP 3 BOREHOLE LOCATIONS 

The loca t ions   o f  a l l  known boreholes  and  of  those areas where  shallow 

d r i l l i n g   h a s   b e e n   p a r t i c u l a r l y   i n t e n s i v e  are shown; the   r eco rds   o f   t he  

holes  form par t  of the   Br i t i sh   Geo log ica l   Su rvey ' s   a r ch ives .  However, it 

i s  r e c o g n i s e d   t h a t   n o t  all past boreholes  have  been  recorded. 

MAP 4 UNDERGROUND AND OPENCAST M I N I N G  

Coa l   has   been   ex t r ac t ed   i n   t h i s  area s i n c e  a t  least ,  t h e  l a t e  e i g h t e e n t h  

century.   Records  and  large-scale   plans  of   abandoned  mines  held  by  Bri t ish 

Coal  have  been  examined  and  provide much informat ion  on the   ex ten t   o f  

disused  workings.  However, many of the  older  workings,   comprising  numerous 

be l l -p i t s   and   p i l la r -and-s ta l l   workings ,   have   no  known plans.   Their  

presence  can  be  inferred  only  f rom  boreholes ,  o ld  s h a f t s  and t ips ,  and  from 

archival   information.   Disused  coal   workings are p r e s e n t  a t  depths   ranging  



f rom  immediately  subsurface  to   over  600 m. An a r b i t a r y   d e p t h  of 30 m has  

been  chosen  to   separate   shal low  and deep workings. 

Four   ca tegor ies  of ground are shown on Map 4. ( i )  areas where c o a l  i s  known 

o r   i n f e r r e d   t o   h a v e   b e e n  worked less than 30 m below  rockhead; (ii) areas 

where c o a l  i s  known o r   i n f e r r e d   t o  have  been  worked a t  d e p t h s   g r e a t e r   t h a n  

30 m below  rockhead; (iii) areas where coa l   has   been  worked  by the   opencas t  

method  and ( i v )  areas where  no  workings are known. P a r t i c u l a r  care is 

requ i r ed  when developments are planned i n  areas where t h e   t h i c k e r   c o a l s  

(Haigh Moor, Warren  House,  Methley  Park,  Stanley  Main) are close t o   t h e  

s u r f a c e ,  as o ld   p i l l a r - and- s t a l l   work ings  may s t a n d   f o r  many yea r s ,  

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

l oad ing  a t  c r i t i ca l  poin ts   such  as underground  roadway  intersections.  

The map a l s o  shows the   pos i t ions   o f   mineshaf t s ,   though it is u n l i k e l y   t h a t  

a l l  have  been  located.   Both  former  and  active  opencast  sites are shown, 

b u t   t h e   i n f o r m a t i o n   g i v e n  on ‘;he map is  gene ra l i s ed .  For d e t a i l e d  

information  on  former  shaf ts   and  mining  subsidence  problems,   reference 

should  be made t o   B r i t i s h  Coal. 
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APPENDIX A 

MINE  ABONDONMENT  PLANS  EXAMINED IN THE  PREPARATION OF THESE MAPS AND 

REPORT 

A. OFFICIAL  CATALOGUE 
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NE  833 

NE 834 

NE  843 

NE  859 

NE 864 

NE 867 

NE 889 

NE  913 

NE 914 

NE 923 

NE 925 



B PRIVATE  CATALOGUE 

b 

CT 17  
CT 6 0  
CT 61 
CT 68 
CT 69 
FGB 73 
FGB 118 
FGB 126 
FGB 129 
FGB 130 
FGB 212 
FGB 253 
FGB 254 
FGB 255 
FGB 286 
FGB 299 
FGB 300 
FGB 301 
FGB 304 
FGB 305 
FGB 322 
FGB 323 
FGB 324 
FGB 401 
FGB 440 
FGB 444 
FGB 477 
FGB 478 
FGB 611 
FGB 719 
FGB 720 
FGB 761 
FGB 762 
FGB 765 
FGB 780 

FGB 802 
FGB 804 
FGB 811 
FGB 839 
FGB 841 
FGB 905 
FGB 906 
FGB 907 
FGB 927 
FGB 928 
FGB 968 
GCR 37 
GCR 44 
GCR 45 
GCR 46 
GCR 48 
GCR 70 
GCR 71 
GCR 73 
GCR 74 
GCR 80 
GCR 86 
GCR 84 
GCR 90  
GCR 93 
GCR 130 
M 251 
M 261 
M 265 
M 279 
M 297 
M 31 1 
M 313 
M 384 
M 385 

M 483 
M 485 

A l l  the   above  plans may be examined by appointment  with:- 

Mines Records  and  Mines  Drainage  Office 
West f ie ld  House 
Wes t f   i e l d  Road 
Rawmarsh 
Rotherham 
South  Yorkshire 

Add i t iona l   i n fo rma t ion   conce rn ing   min ing   and   sha f t   l oca t ions  is a v a i l a b l e  
from : - 

B r i t i s h  Coal 
North  Yorkshire Area HQ 
A l l e r t o n  Bywater 
Castleford 
West Yorkshire 



APPEND I X B 

BRITISH COAL OPENCAST  RECORDS EXAMINED I N  THE PREPARATION OF THESE  MAPS Am 

REPORTS 

No 

092 

201 

205 

21 7 

337 

338 

505 

695 

721 

776 

872 

881 

91 1 

947 

949 

968 

Unnumbered 

Unnumbered 

Unnumbered 

S i t e  

Roman S t a t i o n  Farm* 

S h a r l s  ton Common 

Woodhouse 

Snydale* 

Red Lane* 

Deanf i e l d  

Danhead Wood with  Huntwick & Victoria 

Birkwood Clump 

Gap Lane I and 11* 

Willow  Garth 

Penbank 

Loscoe 

Wain 

Pineapple  

S t   J o h n ' s  

Rowley 

Altof  ts 

Birkwood Common* 

H i l l  Top Farm* 

Copies of these   r eco rds  may be  examined a t  t h e   d i s c r e t i o n   o f : -  

B r i t i s h  Coal Opencast Executive 

Yorkshire  Area HQ 

Ro thwe l l   Co l l i e ry  

Rothwell  

Leeds 

LS26 OJZ 

I n  a d d i t i o n   t h e  completion plans of   those sites marked  by an a s t e r i s k  can 

be  examined  by appointment with:- 

Mines Records  and Mines Drainage  Off ice  

Rawmarsh 

Rotherham 

South  Yorkshire 
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