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The f i r s t   t w e l v e   r e p o r t s  on the   a s ses smen t   o f  
B r i t i s h   s a n d   a n d   g r a v e l   r e s o u r c e s   a p p e a r e d   i n   t h e  
Report series o f   t h e   I n s t i t u t e   o f   G e o l o g i c a l  
Sciences as a subser ies .   Report   13  and  subsequent  
r e p o r t s   u p   t o  number  139  appear as Mineral  
Assessment   Repor ts   o f   the   Ins t i tu te   o f   Geologica l  
Sciences.   Reports  140 t o  144 were publ ished as 
Mineral   Assessment  Reports 
of t he   Br i t i sh   Geo log ica l   Su rvey .  

The r e p o r t s  up t o  number 144 are publ ished  through 
Her Majes ty ' s   S ta t ionery   Off ice   and  are a v a i l a b l e  
from  Government  Bookshops,  other  booksellers o r  
d i r e c t l y  f rom  the  Bri t ish  Geological   Survey.   They 
are l i s t e d   i n  HMSO's S e c t i o n a l   L i s t  45. 

Repor t s   subsequen t   t o  number  144 are publ i shed  
i n t e r n a l l y  by the   Br i t i sh   Geo log ica l   Su rvey .  The 
s t y l e   o f   t h e s e   r e p o r t s   a n d   t h e i r   a c c o m p a n y i n g  maps 
v a r y   b u t  a l l  may be  purchased  from  the  Bookshops 
a t  the  Keyworth  and  Edinburgh  off ices   of   the  
Br i t i sh   Geologica l   Survey ,   o r   f rom  the  Bookshop of  
t he   Geo log ica l  Museum, E x h i b i t i o n  Road, London SW7 
2DE . 
Details o f   pub l i shed   bu lk   mine ra l   r epor t s   appea r  
a t  t h e   e n d   o f   t h i s   r e p o r t .  

Sand  and  gravel  surveys  have  been  commissioned 
r e c e n t l y  by the  Department  of  the  Environment 
us ing   un ive r s i t i e s   and   t he   p r iva t e   s ec to r .   These  
r e p o r t s  are broadly  similar to   Mineral   Assessment  
Reports   but  are n o t   l i s t e d   h e r e :   d e t a i l s   o f   t h e i r  
a v a i l a b i l i t y  may be obtained  from  the  Department 
of the  Environment ,   (Mineral   Planning  Divis ion) ,  
2 Marsham S t r e e t ,  London, SWlP  3EB. 

Any e n q u i r i e s   c o n c e r n i n g   t h i s   r e p o r t  may be  
a d d r e s s e d   t o   t h e  Programme Manager ,   Central  
Scotland  Research Programme, B r i t i s h   G e o l o g i c a l  
Survey,  Nurchison  House, West Mains  Road, 
Edinburgh EH9  3LA. 

PREFACE 
The demand f o r   i n d u s t r i a l   m i n e r a l s   a n d   f o r   l a n d  
f o r  a l l  purposes   cont inues a t  a h igh   l eve l   and  i t  
remains clear t h a t  a na t iona l   assessment   o f  
mine ra l   r e sources  is necessary.  A s  well as 
provid ing  a s t o c k t a k i n g   o f   r e s o u r c e s ,   r e g i o n a l  
a s s e s s m e n t   g i v e s   t h e   b a s i s ,   a l o n g   w i t h   o t h e r  
s tud ie s ,   fo r   sound   p l ann ing   po l i c i e s   and   dec i s ions  
about   the  use  of   land.  

Sand  and  gravel was s e l e c t e d   i n   t h e  1960s as 
the   bu lk   mine ra l   mos t   need ing   a t t en t ion   and  
sys t ema t i c   su rveys  were i n i t i a t e d   u n d e r   t h e   t h e n  
Min i s t ry   o f  Land  and Natural   Resources ,   beginning 
in   sou th -eas t   Eng land .  Some 146 f u l l   r e s o u r c e  
surveys  have  been  carr ied  out   by BGS t o  a 
s tandard ised   model ,   p rovid ing  an a s s e s s m e n t   t o  a 
c o n s i s t e n t   l e v e l  of confidence.  

East L o t h i a n  was s e l e c t e d  as a n  area of  
p r i o r i t y   p l a n n i n g   i n t e r e s t  by t h e   S c o t t i s h  
Development  Department.  The work was commissioned 
and  f inanced  by  the  Department  of  the  Environment.  

Th i s   r epor t   desc r ibes   t he   r e sources   o f   s and   and  
g r a v e l  of 395km2 of  country  around  Haddington, 
ly ing   main ly   in   Loth ian   Region ,   and  shown on t h e  
accompanying  resource maps.  The survey  was 
conducted  by A M Aitken,  D L Ross, J W Merritt and 
C W Thomas, unde r   t he   supe rv i s ion  of J I Chisholm, 
Programme Manager.  The  work is  based on t h e  
published  Haddington (33W) and  Dunbar  (33E) D r i f t  
shee t s   o f   t he   Geo log ica l  Map o f   Sco t l and ,   bu t  
i n c o r p o r a t e s  a par t ia l   resurvey   of   the   sand   and  
grave l   depos i t s   dur ing   1982  and   1983 by A D 
McAdam. Pa laeon to log ica l   examina t ion   o f   c l ay  
samples was c a r r i e d   o u t  by D K Graham. 

J D B u r n e l l ,  ISO, FRICS (Land  Agent),  has  been 
r e s p o n s i b l e   f o r   n e g o t i a t i n g  access t o   l a n d   f o r  
d r i l l i ng ;   t he   r eady   coope ra t ion   o f   l and   owner s ,  
t enan t s   and   s and   and   g rave l   ope ra to r s  i s  
gra te fu l ly   acknowledged .  

The  views  expressed i n   t h i s   r e p o r t   a r e   n o t  
necessar i ly   those   o f   the   Depar tment   o f   the  
Environment   or   the   Scot t ish  Development  
Department. 
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Director 
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The sand  and gravel  resources of the country  around 
Humbie  and East Linton,  Lothian Region 
Description of 1 2 5  000 sheets NT 46, 56,  57 and 67 
A. M. Aitken and D. L. Ross 

SUMMARY 
The assessment   of   sand  and  gravel   resources   around 
Humbie and East Linton,   Lothian  Region,  is  based 
on   t he   pub l i shed   geo log ica l  maps o f   t h e   B r i t i s h  
Geological   Survey,   ninety-nine  boreholes   and 
seventy-one   sha l low  p i t s   commiss ioned   for   the  
a s ses smen t ,   da t a   f rom  work ing   p i t s   and   na tu ra l  
sec t ions ,   and   pre-ex is t ing   borehole   in format ion .  

A l l  known d e p o s i t s   i n   t h e  area which  might  be 
poten t ia l ly   workable   for   sand   and   grave l   have   been  
inves t iga t ed   and  a s imple  s t a t i s t i ca l  method  used 
t o  estimate t h e i r  volume. Where p o s s i b l e   t h e  
r e l i a b i l i t y   o f   t h e  volume estimates is  g i v e n  a t  
t h e  symmetrical 9 5   p e r   c e n t   p r o b a b i l i t y   l e v e l .  

The sand  and  gravel   resources  are i d e n t i f i e d   o n  
two 1 :25000-scale   resource maps. These maps are 
d iv ided   i n to   e igh t   r e source   b locks ,   wh ich   con ta in  
between 3.5 and 11.6km2 o f   po ten t i a l ly   workab le  
sand  and  grave 1. 

The geo logy   o f   t he   depos i t s  is descr ibed   and  
the   minera l -bear ing  area, t h e  mean t h i c k n e s s   o f  
overburden  and  mineral ,   and  the mean grading  are 
s t a t ed .   De ta i l ed   s ample -po in t   da t a  are given.  The 
geo logy ,   t he   ou t l i nes   o f   t he   r e source   b locks   and  
the   pos i t i on   o f   s ample   po in t s   u sed   i n   t he  
assessment  are shown  on t h e  two accompanying 
resource  maps . 
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Note 
Nat iona l   Gr id   re fe rences  are g i v e n   i n   t h e   f o r m  
C455 6561 t h r o u g h o u t .   I n   t h i s   r e p o r t   a l l  l i e  
w i t h i n   t h e  100-km s q u a r e  NT. 

INTRODUCTION 
The s u r v e y  is  conce rned   w i th   t he   e s t ima t ion  of 
resources, which   i nc lude   depos i t s   t ha t  are n o t  
c u r r e n t l y   e x p l o i t a b l e   b u t   h a v e  a foreseeable   use .  
It is not   concerned  with reserves, which  can  only 
b e   a s s e s s e d   i n   t h e   l i g h t   o f   c u r r e n t ,   l o c a l l y  
p reva i l i ng ,   economic   cons ide ra t ions .   C lea r ly ,  
b o t h   t h e   e c o n o m i c   a n d   t h e   s o c i a l   f a c t o r s   u s e d   t o  
decide  whether  a d e p o s i t  may be  workable i n   t h e  
fu tu re   canno t   be   p red ic t ed ;   t hey  are l i k e l y   t o  
change  with time. Depos i t s   no t   cu r ren t ly  
economically  workable may be   exp lo i t ed  as demand 
i n c r e a s e s ,  as h i g h e r   g r a d e   o r   a l t e r n a t i v e  
materials become scarce, o r  as improved  processing 
techniques  are a p p l i e d   t o  them. The  improved 
knowledge  of   the  main  physical   propert ies  of t h e  
r e s o u r c e   a n d   t h e i r   v a r i a b i l i t y ,   w h i c h   t h i s   s u r v e y  
s e e k s   t o   p r o v i d e ,  w i l l  a d d   s i g n i f i c a n t l y   t o   t h e  
f ac tua l   background   aga ins t   wh ich   p l ann ing   po l i c i e s  
can  be  decided  (Archer ,   1969;   Thurrel l ,   1971,  
1981; Harris and  others ,   1974) .  

The survey   provides   in format ion  a t  t h e  
indicated level   for   which  " tonnage  and  grade are 
computed   par t ly   f rom  spec i f ic   measurements ,  
samples   o r   p roduct ion   da ta   and   par t ly   f rom 
p r o j e c t i o n   f o r  a r easonab le   d i s t ance   on   geo log ic  
evidence.  The sites a v a i l a b l e   f o r   i n s p e c t i o n ,  
measurement,  and  sampling are t o o   w i d e l y   o r  
o t h e r w i s e   i n a p p r o p r i a t e l y   s p a c e d   t o   p e r m i t   t h e  
mine ra l   bod ie s   t o   be   ou t l i ned   comple t e ly   o r   t he  
grade   es tab l i shed   th roughout"   (Bureau  of Mines  and 
Geological  Survey,  1948,  p.15). 

It fo l lows   tha t   the   whereabouts  of r e s e r v e s  
must s t i l l  b e  e s t a b l i s h e d   a n d   t h e i r   s i z e   a n d  
qua l i ty   p roved  by t h e   c u s t o m a r y   d e t a i l e d  
exp lo ra t ion   and   eva lua t ion   unde r t aken  by t h e  
i n d u s t r y .  However, the  information  provided  by 
t h i s   s u r v e y   s h o u l d   a s s i s t   i n   t h e   s e l e c t i o n  of t h e  
b e s t   t a r g e t s   f o r   s u c h   f u r t h e r  work. 

The f o l l o w i n g   a r b i t r a r y   p h y s i c a l   c r i t e r i a   h a v e  
been  adopted: 

a The depos i t   shou ld   ave rage  a t  least l m  i n  

b The r a t io   o f   ove rburden   t o   s and   and   g rave l  

c The p r o p o r t i o n  of f i n e s   ( p a r t i c l e s   p a s s i n g   t h e  

t h i c k n e s s .  

should  be  no more t h a n  3 : 1. 

No.240 mesh BS s i e v e ,   a b o u t  & (0.065)mm) should 
not  exceed  40  per  cent.  

d The depos i t   mus t  l i e  w i t h i n  25m o f   t h e   s u r f a c e ,  
t h i s   b e i n g   t a k e n  as t h e   l i k e l y  maximum working 
depth  under   most   c i rcumstances.  It fo l lows  
f r o m   t h e   s e c o n d   c r i t e r i o n   t h a t   b o r e h o l e s   a r e  
d r i l l e d   n o   d e e p e r   t h a n  18m i f  no  sand  and 
gravel   has   been  proved.  

A depos i t   o f   s and   and   g rave l   t ha t   b road ly  meets 
t h e s e  cr i ter ia  is regarded as potentially workable 
and i s  d e s c r i b e d   a n d   a s s e s s e d   a s  mineral i n   t h i s  
r e p o r t .  A s  t he   a s ses smen t  i s  a t  t h e  ' i n d i c a t e d '  
l e v e l ,   p a r t s   o f   s u c h  a d e p o s i t  may n o t   s a t i s f y  a l l  
t h e  cri teria.  F o r   t h e   p a r t i c u l a r   n e e d s   o f  
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sou th   o f   Sco t l and  

a s ses s ing   s and   and   g rave l   r e sources ,  a g r a i n - s i z e  
c l a s s i f i c a t i o n   b a s e d  on the   geomet r i c  scale l&nm, 
%mm, lmm, 4mm,  16mm has  been  adopted. The 
boundaries  between f i n e s  ( t h a t  i s ,  t h e   c l a y   a n d  
s i l t  f r a c t i o n s )   a n d  sand, and  between  sand 
and gravel material,  are placed a t  ;gam and 4mm 
respec t ive ly   ( see   Appendix  C). 

The v o l u m e   a n d   o t h e r   c h a r a c t e r i s t i c s   a r e  
a s ses sed   w i th in  resource  blocks, each  of  which, 
i dea l ly ,   con ta ins   app rox ima te ly  1Okm2 of  sand  and 
grave l .  No account  i s  t a k e n   o f   a n y   f a c t o r s ,   f o r  
example ,   roads ,   v i l l ages   and   h igh   ag r i cu l tu ra l   o r  
l andscape   va lue ,   wh ich   migh t   s t and   i n   t he  way of  
sand  and  gravel   being  exploi ted,   a l though  towns 
are excluded. The e s t i m a t e d   t o t a l  volume 
t h e r e f o r e   b e a r s  no s i m p l e   r e l a t i o n s h i p   t o   t h e  
amount t h a t   c o u l d   b e   e x t r a c t e d   i n   p r a c t i c e .  

I t  must be emphasised tha t  an  assessment  of  a 
resource  block  applies  to  the block a s  a whole. 
Valid  conclusions  cannot be drawn about  the 
mineral in   par ts   o f  a block,  except i n   t h e  
immediate v ic ini ty   of  sample points.  

DESCRIPTION OF THE ASSESSWENT ABEA 

General 
This   r epor t   desc r ibes   t he   r e sources  of  sand  and 

g r a v e l   i n  395km2 o f   c o u n t r y   i n  East Loth ian ,  
between  the Lammermuir Hills i n   t h e   s o u t h   a n d   t h e  
e s tua ry   o f   t he   R ive r  Tyne i n   t h e   n o r t h   ( F i g u r e  
1 ) .  More than   98   per   cen t   o f   the   assessment  area 
f a l l s   w i t h i n   L o t h i a n   R e g i o n .  The r e source   shee t  
area i n c l u d e s   t h e  towns  of  Haddington C51 741 and 
Dunbar C68 791 and  the   v i l lages   o f   Ormis ton  C423 
6921, P e n c a i t l a n d  C440  6901, East S a l t o u n  [ 4 7 6  
6771, G i f f o r d  c535 6811, Drem 2512 7951, E a s t  
Lin ton  C590  7751, Garvald C588 7081 and  S ten ton  
C622  7431 ( F i g u r e  2 ) .  

Apart   f rom  the  uplands  which  support   grazing,  
a n d   s e v e r a l   s c a t t e r e d   f o r e s t r y   p l a n t a t i o n s ,   m o s t  
o f   t h e   d i s t r i c t  i s  g iven   ove r   t o   a r ab le   f a rming ,  
t h e  area be ing  renowned f o r  i t s  product ion  of  
gra in   and   po ta toes .   Coal  was former ly  mined 
around  Ormiston  and  l imestone  has  been  quarried a t  
a number o f   l o c a l i t i e s ,   n o t a b l y  a t  East Sa l toun  
and   cu r ren t ly  east of  Dunbar  where i t  i s  used f o r  
portland  cement  manufacture.   Igneous  rock was 
worked u n t i l   r e c e n t l y   f o r   a g g r e g a t e  a t  Trapra in  
Law C582 7471 a n d   f o r  a shor t   pe r iod   nea r   Mark le  
Mains C563  7741. 

The  sand   and   grave l   resources   account   for  53km2 
or   about   13   per   cen t   o f   the   survey  area. They 
were f i r s t   d e s c r i b e d   s y s t e m a t i c a l l y  by  Haldane 
(1948)  and  Goodlet (1970); McAdam (1978)  has 
summarised  published  and  unpublished  data on t h e  
depos i t s   in   Loth ian   Region .   Assessment  Of 
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Figure 2 Sketch-map  showing  topography  and l o c a l i t i e s  

r e s o u r c e s   i n   t h e   a d j a c e n t   D a l k e i t h   a n d  Temple area 
i s  publ i shed   in   Hinera l   Assessment   Repor t   140  
(Aitken  and  others ,   1984) .  

There are on ly  two a c t i v e   s a n d   a n d   g r a v e l   p i t s  
i n   t h e  area, nea r  Long Yester a t  [ 534  6411 and a t  
Kei th   Marischal  L450 6401, 

To PograPhY 
The dra inage   sys tem  of   the  area is  dominated by 
the   R ive r  Tyne  which  flows p a r a l l e l   t o   t h e  
Lammermuir Hills i n  a n o r t h - e a s t e r l y   d i r e c t i o n  
through  Ormiston,  Haddington  and East L i n t o n   t o  
the  North  Sea east  of  Tyninghame l 6 1 0  7911 (F igu re  
2 ) .  Major t r i b u t a r i e s  are t h e   B i r n s   ( K e i t h )  Water 
and the   Cols toun   (Gi f ford)  Water which   dra in  
northwards  f rom  the  scarp  of   the  Lammermuir Hills, 
a l o n g   w i t h   t h e  Biel Water which  reaches  the sea 
near  Dunbar. A former  channel  of t h e   R i v e r  Tyne 
no r th   o f  East L in ton  is  occupied by t h e   m i s f i t  
Pef f e r  Burn. 

North  of   the   River   Tyne,   the   topography i s  
modera te ly   subdued,   the   Gar le ton  Hills and   the  
r idge   ex tending   eas twards   towards  East L in ton  
forming  the  most   prominent   features .   South  of   the  
r i v e r   t h e   g r o u n d  rises s t ead i ly ,   fo rming  a broad 
bench-like area lying  between 150 and 30Om above 
Ordnance Datum (OD), and  containing much o f   t he  
s a n d   a n d   g r a v e l   r e s o u r c e   i n   t h e   d i s t r i c t .  

The  prominent   northern  scarp  of   the   kmmermuir  
Hills fo rms   t he   e f f ec t ive   sou the rn   boundary   o f   t he  
assessment  area; sand   and   grave l  are  v i r t u a l l y  
absent   on  high  ground  over  400m above OD. 
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GEOLOGY 
The assessment  area f a l l s   w i t h i n   t h e   H a d d i n g t o n  
(33W) and  Dunbar  (33E) s h e e t s   o f   t h e  1:50000 
Geolog ica l  Map o f   Sco t l and ,   fo r   wh ich   t he re  are 
exp lana to ry  memoirs (McAdam and  Tulloch,  1985; 
Davies,  McAdam and Cameron, 1986). The a r e a  was 
o r i g i n a l l y   g e o l o g i c a l l y   s u r v e y e d  a t  a s c a l e  of s i x  
i n c h e s   t o   o n e  mile by H H Howell, A Geikie  and 
A C Ramsay between  1855  and  1860.  Resurveys were 
conducted  between  1902  and  1938 by E M Anderson, 
E B Bai ley ,  G Barrow, C T Clough, C B Crampton, 
H B Maufe and J B Simpson. D r i f t  boundary  l ines  
on t h e   r e s o u r c e   s h e e t s   f o r  areas devoid of sand 
and   g rave l  were taken  from a resurvey  between  1950 
and  1970  by A Davies,  M F Howells, A D McAdam and 
W Tul loch.   The  potent ia l   mineral-bear ing areas 
were resurveyed  by A D McAdam i n  1982-83. 

Solid  geology 
A s k e t c h  map o f   t h e   s o l i d   g e o l o g y  is  shown i n  
F igu re  3.  The o ldes t   rocks ,   wh ich   c rop   ou t   t o   t he  
sou th -eas t   o f   t he  Lammermuir Faul t ,   compr ise  
greywacke-sands tone ,   s i l t s tone ,   sha le   and   cher t   o f  
Ordovic ian   and   S i lur ian   age   (Table  1). These 
sed imen t s   su f f e red   i n t ense   de fo rma t ion   du r ing   t he  
Caledonian  Orogeny  which  reached a climax  towards 
t h e   c l o s e  o f   t he   S i lu r i an   pe r iod .  As a r e s u l t  O f  

t h i s   d e f o r m a t i o n ,   i n t e n s e l y   f o l d e d   a n d   f a u l t e d  
Ordovic ian   and   S i lur ian   rocks   formed  an   up l i f ted  
massif  . A f t e r  a prolonged  per iod  of   erosion,  
depos i t ion   resumed  dur ing  Lower Devonian times, i n  
the  form  of  a poor ly   cemented ,   i l l - sor ted  
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Figure 3 Sketch-map  of  the  solid  geology 

greywacke-conglomerate,   laid down by f lash- f loods  
i n  a semi-arid,  mountainous  environment.  These 
rocks,   which may c o n s t i t u t e   a n   a d d i t i o n a l   r e s o u r c e  
of   sand  and  gravel   but   have  not   been  invest igated 
d u r i n g   t h i s   s u r v e y ,  are p r e s e r v e d   o n l y   i n   t h e  
south-eas t   o f   the   assessment  area, s o u t h   o f   S p o t t  
C672  7551. 

The f ina l   phase   o f   t he   Ca ledon ian  Orogeny  took 
place  in   Middle   Devonian times when t h e  Lammermuir 
and  Dunbar-Gifford  faul ts  were i n i t i a t e d   o r  
r e a c t i v a t e d .   F l u v i a t i l e   s e d i m e n t a t i o n   o f   r e d ,  
mainly  arenaceous  beds  resumed  during l a t e  
Devonian o r   e a r l y   C a r b o n i f e r o u s  times. These 
strata,  w h i c h   l o c a l l y   e x h i b i t  a b a s a l  conglom- 
erate, rest unconformably  on  Ordovician  s t ra ta  
s o u t h   o f   t h e  Lammermuir F a u l t .  De vono- 
Carboni ferous   rocks   do   no t   c rop   ou t   nor th   o f   the  
Dunbar-Gif ford   Faul t ,   except   in   the   v ic in i ty   o f  
Dunbar. The o l d e s t   d e f i n i t i v e l y   C a r b o n i f e r o u s  
sed iments   be long   to   the   Calc i fe rous   Sands tone  
Measures  and  comprise  mudstone,  cementstone  and 
sands tone ,   r ep resen t ing  a sha l low  l agoona l ,  

-.-. Fault 
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non-mar ine   envi ronment ,   wi th   f luv ia l   ep isodes  
r e su l t i ng   i n   s ands tone   depos i t i on .   The re   fo l lowed  
a p ro longed   pe r iod   o f   vo lcan ic   ac t iv i ty ,  
r e p r e s e n t e d  by the   Gar l e ton  Hills Volcanic  Rocks 
which  crop  out  from  between Drem and  Eas t   L in ton  
i n   t h e   n o r t h ,   t o   G i f f o r d   i n   t h e   s o u t h .  The rocks  
compr i se   ma in ly   basa l t i c   and   t r achy t i c   l ava ,   t u f f  
a n d   a g g l o m e r a t e .   I n t r u s i v e   i g n e o u s   a c t i v i t y   a l s o  
occurred  a t  t h e  time, i n d i c a t e d  by s e v e r a l   t h i c k  
sills, p lugs   and   t he   T rap ra in  Law l a c c o l i t h .  

Fo l lowing   t he   vo lcan ic   ep i sode ,   l agoona l   o r  
b r a c k i s h  water c o n d i t i o n s   r e t u r n e d   w i t h   c y c l i c a l  
sed imenta t ion   of   muds tone ,   s i l t s tone ,   sands tone ,  
s e a t e a r t h   a n d   t h i n   c o a l  seams. Mar ine   incurs ions  
g r a d u a l l y  became  more common, producing  l imestone 
beds  which become th icker   towards   the   top   o f   the  
Calc i fe rous   Sands tone   Measures   and   reach   the i r  
g r e a t e s t   d e v e l o p m e n t   i n   t h e  Lower Limestone 
Group.  Those now quar r ied   for   cement   manufac ture  
near  Dunbar  belong t o   t h i s  Group.  Marine 
incurs ions   decreased   towards   the   end   of  Lower 
Limestone  Group times and i n   t h e   s u c c e e d i n g  
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Table 1 G e o l o g i c a l   c l a s s i f i c a t i o n   o f   d e p o s i t s  

DHFT 
Quaternary 
(P le i s tocene   and  Recent) 

SOLID 
Carboniferous 

Limestone  Coal  Group 

Lower  Limes  tone  Group 

Calc i fe rous   Sands   tone  
Measures 

Devono-Carboniferous 
Upper  Old Red Sandstone 

Lower  Devonian 
Great Conglomerate 

S i l u r i a n  
Gala Group 

Ordovician 
. L e a d h i l l s  Group 

Blown sand 
P e a t  
Alluvium  and  lake 
d e p o s i t s  
A l luv ia l   f an   ( cone )  
d e p o s i t s  
Present   beach   and  
sal t  marsh   depos i t s  
Storm  beach  and  bar 
d e p o s i t s  
Post-Glacial   marine 
d e p o s i t s  
Late-Glacial   marine 
d e p o s i t s  
He ad 
Glac ia l   sand   and  
g r a v e l  
G l a c i o l a c u s t r i n e  
d e p o s i t s  
T i l l  

Sands  tone  and 
muds tone,   workable 
c o a l  seams 
Sandstone,  mudstone 
l imestone  and rare 
c o a l  seams 

Mudstone, 
cementstone,  

s ands   t one ,   l ava ,  
t u f f ,   a n d   t h i n   c o a l  
s e ams 

S a n d s t o n e ,   s i l t s t o n e ,  
mudstone  and l o c a l  
basa l   cong lomera te  

Conglomerate  with 
sands tone   l enses  

Greywacke-sandstone 
a n d   - s i l t s t o n e   w i t h  
muds tone 

Greywacke-sandstone 
a n d   - s i l t s t o n e ,   w i t h  
conglomerate  and 
c h e r t  

Limestone  Coal  Group  coal seams are common. These 
c rop   ou t   in   the   ne ighbourhood  of   Ormis ton .  

The  Carboniferous s t ra ta  s u f f e r e d   g e n t l e  
fo ld ing   and   minor   fau l t ing   dur ing   the   Hercynian  
Orogeny a t  the   end   of   the   Carboni ferous   per iod ,  
and   t he   younges t   so l id   rocks   i n   t he  area, 
qua r t z -do le r i t e   dykes ,  were i n t r u d e d   a t   a b o u t   t h e  
same time . 
Drif t  geology 
No r e c o r d   e x i s t s   o f   s e d i m e n t a t i o n   i n   t h e   a r e a  
between  the  Carboniferous  and  the  Quaternary;   any 
strata l a i d  down have  been  subsequently removed  by 
e ros ion .  However, d u r i n g   t h e   P l e i s t o c e n e ,   s e v e r a l  
g l a c i a t i o n s  are known t o  have  occurred:  most  of 
t h e   Q u a t e r n a r y   s u p e r f i c i a l   d e p o s i t s   d e r i v e   f r o m  
t h e  last  (late-Devensian)  major  ice-advance  which 
probably  reached i t s  climax 17-18000 yea r s   ago  
(Sissons,   1974)  . The d i r ec t ion   o f   t he   i ce -advance  
was deduced   f rom  e ros iona l   fea tures  by 1 9 t h  
c e n t u r y   w o r k e r s   t o   b e   s l i g h t l y   n o r t h   o f   e a s t   i n  
most  of  the area, b u t   e a s t w a r d s   i n   t h e   w e s t e r n  

p a r t   a n d   i n   t h e   v i c i n i t y  of Dunbar. mis 
ice-shee t   emanated   f rom  the   Southern   Highlands   v ia  
t h e   F o r t h   v a l l e y ,   w i t h  a probable  component 
o r ig ina t ing   i n   t he   Sou the rn   Up lands   and   pas s ing  
sou th   o f   t he   Pen t l and  Hills. 

A t  i ts  maximum, the   i ce-shee t   ex tended  well 
i n t o   t h e   N o r t h  Sea, a t  least  60k.m north-east   of  
Dunbar (Thomson and  Eden,   1977,   f igure  5)   and 
r eached   e l eva t ions   o f   up   t o  36Om above OD a g a i n s t  
t he   no r the rn   s ca rp   o f   t he   Lamermui r  Hills 
(Sissons,   1958) .   Ice-marginal   features  a t  h i g h e r  
l e v e l s  are cons ide red   t o   have   o r ig ina t ed   du r ing   an  
earlier g l a c i a t i o n ,  on a c c o u n t   o f   t h e i r  more 
subdued  morphology. A t  t h i s  time a l l  the  ground 
n o r t h   o f   t h e  Lammermuir s c a r p  would  have  been 
covered  by ice, the   deg ree   o f   e ros ion   o f   t he   so l id  
rocks  depending on t h e i r   d u r a b i l i t y .  Crag-and- 
t a i l  f e a t u r e s   s u c h  as Trapra in  Law were formed, 
and  huge e r ra t ic  b l o c k s   c h i e f l y  composed  of 
limes tone ,   and   probably   p lucked   f rom  pre-ex is   t ing  
m i n o r   s c a r p   f e a t u r e s ,  were t r anspor t ed   and  
depos i ted ,   for   example   near   Kid law [SI0 6421. 
Lodgement till d e p o s i t e d  a t  t h e   b a s e   o f   t h e  
ice-sheet  forms a c o v e r   t o   t h e   b e d r o c k   e x c e p t  on 
the   higher   ground  where i t  is  commonly t h i n   o r  
a b s e n t  . 

When t h e  climate ame l io ra t ed   t he   i ce - f ron t  
began t o   r e c e d e   e a s t w a r d s   i n   t h e   F o r t h   v a l l e y   a n d  
away  from  the Lammermuir s c a r p .   I n c r e a s i n g  
volumes  of  spring  and summer meltwaters were 
r e l e a s e d ,   a n d   t h e s e   c r e a t e d  a complex  system  of 
d ra inage   channe l s ,  on s u c c e s s i v e l y   l o w e r   l e v e l s  as 
t h e  ice receded.  They were f i r s t   s y s t e m a t i c a l l y  
p l o t t e d  by Jkndal l   and   Bai ley   (1908) ,   a l though 
Young (Howell ,   Geikie  and Young, 1866)  had 
r e c o g n i s e d   t h e i r   e x i s t e n c e .  The major   channels  
were ice-margina l ,   wi th   an   overa l l   nor th-eas tward  
t rend,   because ice on lower  ground s t i l l  impeded 
the   p re-g lac ia l   d ra inage   sys tem.   S issons   (1958)  
has   deduced  that  a number of   the  marginal   channels  
were s u b - g l a c i a l ,  a t  least i n   p a r t .  The earlier 
and  more  souther ly   channels  are t h e   l a r g e s t ,  
probably  because  the  ice-sheet  was s t i l l  s o l i d  
when they  were formed,  and  most  of  the  run-off was 
concent ra ted   a long   the  ice  margin.  The Rammer 
Cleugh  near  Deuchrie  [623 7241, for   example,  is 
some 60m deep.  The  northward  reduction i n  
magnitude  of  these meltwater channels  i s  well 
i l l u s t r a t e d   i n   S e c t i o n  D-DI o n   t h e   E a s t   L i n t o n  
resource  map. 

Sediments   depos i ted   by   the   mel twaters   a re  
main ly   loca ted   a long   the  Lammermuir f o o t h i l l s ,   b u t  
impor tan t   ou twash   depos i t s   a l so   occur   a round 
Dunbar, East L i n t o n   a n d   i n   t h e   v a l l e y s   o f   t h e  
Birns  and Biel waters. North  of   the  Lammermuir 
Hills, t h e   p a t t e r n   o f   s e d i m e n t a t i o n   a p p e a r s   t o  
have   been   con t ro l l ed   by   t he   l i ne   o f   t he   s ca rp ,   i n  
t h a t  meltwater d e p o s i t s   t e n d   t o   b e   c o n c e n t r a t e d   i n  
embayments  and tha t   the   dominant   sed iment   type   can  
vary   be tween  ad jacent  areas . The prime 
d e p o s i t i o n a l  areas are around  Humbie, Long 
Yester [546  6521, Garvald,  Halls [654 7271  and 
Woodhall C686 7271.  The f i r s t  two a r e a s ,  
s epa ra t ed   by   t he   r i dge  on which  Leehouses C498 
651 1 s t ands ,   demons t r a t e  a c o n t r a s t   i n   s e d i m e n t  
t y p e s :   d e p o s i t s  are p r i n c i p a l l y   f i n e   g r a i n e d  
around Humbie but  commonly g r a v e l l y   i n   t h e  
neighbourhood  of  Long Yester. 

The d e p o s i t s   o c c u r  as e ske r s   ( s inuous   r i dges   o f  
s a n d   a n d   g r a v e l   d e p o s i t e d   s u b g l a c i a l l y ) ,  kame 
terraces ( f l a t - t o p p e d   r i d g e s   l a i d  down a t  t h e  
margin   o f   the   i ce-shee t  , and of  t e n   r e l a t e d   t o  
p a r t i c u l a r  meltwater c h a n n e l s ) ,  kames ( i s o l a t e d  
mounds d e p o s i t e d   w i t h i n  masses of  dead  ice)  and 
outwash   spreads   o f   sand   and   grave l   l a id  down 
beyond the   i ce - f ron t .  In e x i s t i n g   v a l l e y s ,   t h e s e  
las t  t a k e   t h e   f o r m   o f   f l u v i o g l a c i a l  terraces. 



Eskers  are compara t ive ly  rare i n   t h i s  area; 
examples   ex is t  east of  East Bearford 2556 7461 and 
west of  Markle  Mains. Kames and kame terraces 
c o n t a i n   t h e   b u l k   o f   t h e   r e s o u r c e   i n   t h e   s o u t h e r n  
ha l f   o f   t he   a s ses smen t  area. Around Fa la   and  
Humbie t h e   m a i n l y   f i n e   g r a i n e d   s e d i m e n t s  are 
i n d i c a t i v e   o f   d e l t a i c   d e p o s i t i o n   i n  ice-dammed 
l akes ;   t he   subsequen t   me l tou t   o f  masses of  dead 
ice a c c o u n t s   i n   l a r g e   m e a s u r e   f o r   t h e   i r r e g u l a r  
su r f ace   expres s ions .  

The occurrence  of  t i l l s  in te rbedded   wi th   sand ,  
a phenomenon f i r s t   n o t e d  by E M Anderson  and 
i l l u s t r a t e d   i n   K e n d a l l   a n d   B a i l e y   ( 1 9 0 8 ) ,   h a s   b e e n  
shown by t h e   d r i l l i n g   r e s u l t s  of t h i s   s u r v e y   t o   b e  
widespread  (see  for   example  boreholes  46 NE 107 
and  46 SW 29) .   Kendal l   and  Bai ley  gave  the  cause 
as osc i l l a t ions   o f   t he   i ce - f ron t   and   K i rby   (1968)  
proposed   success ive   i ce-advances   f rom  d i f fe r ing  
d i r e c t i o n s .   M a r t i n  (1 981) concluded   tha t  a l l  t h e  
g l a c i a l   d e p o s i t s  were the  product   of  a s i n g l e  
g l a c i a t i o n ,   b u t   f a i l e d   t o   p r o v i d e  a s a t i s f a c t o r y  
e x p l a n a t i o n   f o r   t h e   m u l t i p l e  till sequences. It 
i s  f e a s i b l e   t o   e x p l a i n  two t i l l s  s e p a r a t e d  by 
sand ,   i n   an   i ce -marg ina l   con tex t ,  as the   p roduct  
of  a s i n g l e   g l a c i a t i o n   ( l o d g e m e n t  till o v e r l a i n  by 
ou twash   depos i t s   ove r l a in  by f low till: Boulton,  
1972).  However, t h i s   e x p l a n a t i o n  w i l l  n o t   s u f f i c e  
where  more  than  one  lodgement till is  present .  
Unfo r tuna te ly   good   exposures   i n   t h i s   a r ea  are 
scarce, and i t  would be unwise t o   a t t e m p t   a n y  
s y s t e m a t i c   c o r r e l a t i o n   o f   t h e  t i l l s  proved i n   t h e  
b o r e h o l e s   u n t i l   t h e   d i s p o s i t i o n   o f   t h e   b u r i e d  
t i l l s  is more clear ly   understood;   however ,  a 
s i m p l i s t i c   r e p r e s e n t a t i o n  i s  shown i n   s e c t i o n  A-A1 
o n   t h e  Humbie resource  map. There i s  l i t t l e  doubt 
t h a t   t h e   s u r f a c e  t i l l  depos i t ,   which  may be 
a n a l o g o u s   t o   t h e   R o s l i n  till i n   M i d l o t h i a n ,  i s  
f a i r l y   w i d e s p r e a d   i n   t h e  Humbie and Yester areas. 
It was also  recorded  near  Ormiston  and  between 
Garvald  and  Whittingehame,  but  not i n   t h e   c o a s t a l  
reg ion ,   nor   eas t   o f   Deuchr ie .  

South  of  Gif  ford are t o  be found  the  most 
e x t e n s i v e   g r a v e l - b e a r i n g   d e p o s i t s   i n   t h e  
assessment  area, o c c u r r i n g  as a mixture  of kames 
and kame terraces a t  v a r i o u s   e l e v a t i o n s  up t o  
about  290m above OD. Ket t le -holes ,   for   example  
nea r   Quar ry fo rd  2560 6571, and  the commonly 
i r r e g u l a r   t o p o g r a p h y ,   t e s t i f y   t o   t h e   i c e - c o n t a c t  
na tu re   o f   t he   depos i t i on .  The i d e n t i f i c a t i o n   o f  
g l a c i o l a c u s t r i n e   d e p o s i t s   i n  many of   the   boreholes  
h e r e a b o u t s   i m p l i e s   t h e   c r e a t i o n   a n d   i n f i l l i n g   o f  
s u c c e s s i v e  ice-dammed l a k e s   d u r i n g   d e g l a c i a t i o n  
( s e e   s e c t i o n  B - B ~  on   the  Humbie resource  map). 

Glacial sand   and   grave l   occur r ing  on lower 
ground was l a i d  down when the  ice-margin  had 
receded  towards  the  Forth  Estuary.   Deposi ts   of  
t h i s   p h a s e  are seen  around  Ormiston, i n   t h e  
va l leys   o f   the   Bi rns   and  Biel waters, and  near  
Fortoun Bank C567 7901, East Linton  and  Tyninghame 
2610 791 1. Some o f   t h i s   m a t e r i a l   r e p r e s e n t s  
pro-g lac ia l   ou twash   bu t  moundy d e p o s i t s   o c c u r  
around  Kamehill L579  7971 , whi le  kames and kame 
terraces have   been   ident i f ied  by S i s s o n s   ( i n   C r a i g  
and  Duff,  1975)  between  Tyninghame  House 2619  7981 
and West Barns ,   w i th   su r f ace   l eve l s   abou t  18-20m 
above OD. These r e l a t e   t o   t h e  Main Perth  Shore-  
l i n e ,   c o n s i d e r e d  by Cu l l ing fo rd   ( i n   Gray   and  Lowe, 
1977)  to  have  formed  about 13500 y e a r s  BP. Marine 
d e p o s i t s   a s s o c i a t e d   w i t h   t h i s   h i g h   s e a - l e v e l ,   a n d  
compris ing s i l t ,  c l a y   a n d   f i n e   s a n d ,   o c c u r   i n   t h e  
v a l l e y s   o f   t h e   P e f f e r  Burn  and  the  River Tyne. 
A l though   t oo   f i ne -g ra ined   t o   cons t i t u t e  a resource  
t h e s e  late-Glacial mar ine   depos i t s   l oca l ly  mask 
g l ac i a l   s and   and   g rave l .   F ine   g ra ined   s ed imen t s  
Proved  qui te   widely a t  d e p t h   i n   b o r e h o l e s   i n   t h i s  
area, and commonly unde r ly ing   g l ac i a l   s and   and  
g r a v e l ,  are unfoss i l i f e rous   and  may t h e r e f o r e  be 

of g l a c i o l a c u s t r i n e   r a t h e r   t h a n   m a r i n e   o r i g i n .   I n  
r e s p o n s e   t o   t h e   w a s t i n g  of  t he   i ce - shee t  
i n t e r a c t i v e   g l a c i o - i s o s t a t i c   a n d   e u s t a t i c   c h a n g e s  
caused   t he  sea l e v e l   t o   f a l l  below  Ordnance Datum 
fo r   t he   r ema inde r   o f   t he  late-Glacial per iod.  

A mar ine   t ransgress ion   a round 7000 y e a r s  BP, i n  
response  to  decay  of  the  North  American  and 
European ice s h e e t s ,   r a i s e d  sea l e v e l   t o  some 6-7m 
above OD i n   t h i s  area, and  post-Glacial   marine 
depos i t s ,   compr i s ing   s and ,  s i l t  and   c lay ,  were 
l a i d  down i n   t h e  Tyne Es tuary   and   border ing   the  
coas t .   S ince   t hen  sea l e v e l   h a s   g r a d u a l l y   f a l l e n  
t o  i t s  p r e s e n t   p o s i t i o n   a n d   t h i n   d e p o s i t s  of 
e s t u a r i n e  carse clay  have  formed i n   t h e  Tyne 
Estuary.   During  the same p e r i o d   f l u v i a l   e r o s i o n  
h a s   c a u s e d   c o n s i d e r a b l e   r e 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 ,   c r e a t i n g   t e r r a c e d   d e p o s i t s   o f   a l l u v i u m  
i n  many o f   t he   r i ve r   va l l eys .   Lake   depos i t s   and  
peat  have  accumulated i n  many of  the  hollows l e f t  
a f t e r   t h e  ice age. 

COMPOSITION OF THE MINERAL DEPOSITS 
Poten t i a l ly   workab le   s and   and   g rave l   w i th in   t he  
su rvey   a r ea  is found i n   d e p o s i t s   c l a s s i f i e d  as 
g lac i a l   s and   and   g rave l ,   a l l uv ium,  late-Glacial 
and  post-Glacial   marine  deposi ts   and blown sand.  
I n   a d d i t i o n ,   p o t e n t i a l   s o u r c e s   o f   a g g r e g a t e  are 
p r e s e n t   i n  some o c c u r r e n c e s   o f   g l a c i o l a c u s t r i n e  
d e p o s i t s ,  t i l l  and  f low t i l l .  These  groups are 
used as t h e   b a s i s   f o r   t h e   d e s c r i p t i o n   o f   t h e  
composition  of  the  sand  and  gravel.  

D e t a i l s   o f   t h e   p a r t i c l e   s i z e   d i s t r i b u t i o n   o f  
t h e   m i n e r a l - b e a r i n g   d e p o s i t s   i n   t h e   s u r v e y  area 
are g i v e n   i n   T a b l e  2 and  shown g r a p h i c a l l y   i n  
F igure  4. The curves   represent   the   cumula t ive  
mean gradings   o f  a l l  t he   po ten t i a l ly   workab le   s and  
and   grave l   sampled   f rom  each   depos i t ,   toge ther  
with  the  envelopes  within  which  the  range  of  
va lues   f rom  ind iv idua l   s ample   po in t s   f a l l .  The 
g r a p h s   a l s o  show t h e  mean g r a d i n g s   i n   h i s t o g r a m  
form. 

Glacial sand and gravel Depos i t s   o f   g l ac i a l   s and  
and   grave l   occur   th roughout   the   assessment  area. 
They take  the  form  of  mounds, r i d g e s ,   t e r r a c e s   a n d  
f l a t   s p r e a d s .   C o n s i d e r a b l e   d e p o s i t s   a r e   t o   b e  
found i n   t h e   a r e a   d r a i n e d  by t h e  Salters and  Fala 
Dam burns  and  the  Kei th  Water, a long   t he   f l anks   o f  
t h e  Lammermuir f o o t h i l l s  from  Marvingston [ S O 9  
6601 i n   t h e  west to   Elmscleugh l 6 9 7  7191 i n   t h e  
east. Deposits  form  low mounds a n d   r i d g e s   i n   t h e  
East Fortune area, and   under l ie  terraces on   the  
f l a n k s   o f   t h e  Tyne va l ley   f rom  Eas t   L in ton   towards  
t h e   c o a s t .   G l a c i a l   s a n d   a n d   g r a v e l   a l s o   o c c u r s   a s  
mounds and i n   t h i n   s p r e a d s   i n  many o t h e r   p a r t s   o f  
the   assessment  area. 

The l i t h o l o g i c a l   c o m p o s i t i o n   o f   t h e   g l a c i a l  
s and   and   g rave l   va r i e s   g rea t ly   t h roughou t   t he  
area, d e p e n d i n g   o n   t h e   o r i g i n a l   d i r e c t i o n   o f  
sediment   t ransport   and  bedrock  geology.   Deposi ts  
f l a n k i n g   t h e  Lammermuir Hills tend   to   have  many 
clasts of  greywacke  and  sandstone,  whereas  those 
around East Fortune  and East L in ton   con ta in   h ighe r  
proport ions  of   igneous  rocks.  

Overall t h e   d e p o s i t   g r a d e s  as 'c Zayey ' sandy 
gravel w i t h  a mean o f   f i nes   10   pe r   cen t ,   s and  57 
p e r   c e n t   a n d   g r a v e l  33 per   cen t .   There  i s  a wide 
range   of   va lues  among i n d i v i d u a l   s a m p l e   p o i n t s   a s  
shown  by the   b road   enve lope   i n   F igu re   4 ,  
i n d i c a t i n g   c o n s i d e r a b l e   l o c a l   v a r i a t i o n s   i n   t h e  
g rad ing   o f   t he   depos i t .  

The d e p o s i t   a s  a whole i s  only  moderately well 
s o r t e d ,   w i t h  a poorly  developed mode i n   t h e   f i n e  
and medium sand  grades.   Fine  and  coarse   gravel  
(see  Appendix C) a p p e a r   i n   a l m o s t   e q u a l  
proportions  (14  and 15 per   cent)   whereas   cobbles  
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Table 2 Mean g rad ings   o f   po ten t i a l ly   workab le   depos i t s  

Mean g rad ing   pe rcen tage  

Number Number F i n e s   F i n e  Medium Coarse  Fine  Coarse  Cobbles  and 
o f   da t a  of sand   sand   sand   grave l   g rave l   boulders  
points   samples  -l&nm +$-$mm +$-lmm +1-4mm  +4-16mm  +16-64mm  +64mm 
---- -- 

Glacial sand  and , 99 407 10 26  20 11 14  15 4 
g r a v e l  

Alluvium  14  36  10  17 18 11 15  24 5 

Post-Glacial   marine 5 14 7 60  28 3 1 1 0 
. d e p o s i t s  

La te-Glac ia l   mar ine  3 6 11 33 18 11 15  12 0 
d e p o s i t s  

Blown sand 1 4 6 75 16 1 1 1 0 

G l a c i o l a c u s t r i n e  25  94 21  67 1 0  1 1 0 0 
d e p o s i t s  

T i l l  8 8 17  23 14  10 14  16 6 

Flow till 7 7 6 7 6 13  22 33   13  

are g e n e r a l l y   s c a r c e  (4 per   cen t ) .   Cobbles  are 
more   abundant   loca l ly ,   for   example   p i t  46 SE 22, 
where   they   compr ise   45   per   cen t   o f   the   depos i t ,  
and  borehole 67 SE 15  where  they  comprise  14  per 
c e n t   o f   t h e   d e p o s i t .  The p ropor t ion   o f   cobb les  
may a l s o  be  underest imated  in   borehole   samples  as 
a r e s u l t   o f   t h e   d r i l l i n g   p r o c e s s .  

The g r e a t e s t   r e c o r d e d   t h i c k n e s s e s   o f   g l a c i a l  
sand  and  gravel  are from sites on t h e   f l a n k s   o f  
t h e  Lammermuirs s o u t h   o f   G i f f o r d  c535 6811. Bore- 
ho le   56  SW 3 near   La tch   recorded  19.lm o f   g l a c i a l  
sand  and  gravel .  Near Long Yester 10.4m of  
g l ac i a l   s and   and   g rave l   unde r ly ing   f l ow till was 
r e c o r d e d   i n  a q u a r r y   f a c e   ( s e c t i o n  56 SW 14) .  

AZZuvim The most  continuous  spreads  of  al luvium 
w i t h i n   t h e   s u r v e y   a r e a  are found i n   t h e   v a l l e y   o f  
t he   R ive r  Tyne  around  Ormiston  l413 6921, down- 
downstream  from  Haddington,  and  between East 
Lin ton   and   the   coas t .   E lsewhere   a l luv ium i s  
p a t c h i l y   d e v e l o p e d ,   g e n e r a l l y   a d j a c e n t   t o  
streams. Samples  of  alluvium  from  around  Ormiston 
conta ined   Carboni ferous   sed iments ,   inc luding   coa l ,  
many o f   t he   s ands tones   be ing   so f t   and   f r i ab le .  
Samples  from  the  lower  part   of  the  Tyne, 
downstream  from East Lin ton ,   conta ined  a v a r i e t y  
of   rock  types  including  weathered  igneous clasts. 

The a l luv ium  has  a mean g r a d i n g   o f   f i n e s   1 0   p e r  
cen t ,   s and   46   pe r   cen t   and   g rave l   44   pe r   cen t ;  i t s  
o v e r a l l   g r a d i n g  is  'clayey' sandy gravel. As w i t h  
t h e   g l a c i a l   s a n d   a n d   g r a v e l   t h e r e  is  a wide  range 
of   values   between  sample  points  as shown  by t h e  
b road   enve lope   i n   F igu re  4. The d e p o s i t  is poor ly  
s o r t e d   w i t h  a poorly  developed mode i n   t h e   c o a r s e  
g rave l   r ange  . The  cobble   conten t   ranges   f rom  n i l  
i n   s e v e r a l   b o r e h o l e s   t o  21  p e r   c e n t   i n   p i t  57 NE 
28. 

The al luvium is  g e n e r a l l y   t h i n   w i t h  a maximum 
reco rded   t h i ckness  of 7.lm i n   b o r e h o l e  67 NW 7. 

Post-GZaciaZ marine deposits Post-Glacial   marine 
d e p o s i t s  were encoun te red   i n   f i ve   bo reho les   and  
p i t s   a r o u n d   t h e  mouth  of  the  River Tyne.  Sample 

poin ts   demonst ra ted  mean th i cknesses   o f  3.3m f o r  
p o t e n t i a l l y   w o r k a b l e  material and 1.4m f o r  
overburden. 

O v e r a l l   t h e   d e p o s i t   g r a d e s  as sand w i t h  a mean 
o f   f i n e s  7 per   cen t ,   sand   91   per   cen t   and   grave l  2 
per   cen t .  The d e p o s i t  is  well s o r t e d   w i t h  a 
s t rongly   deve loped  mode i n   t h e   f i n e   s a n d   g r a d e   a n d  
a r e l a t ive ly   na r row  g rad ing   enve lope   (F igu re   4 ) .  
The g rea t e s t   r eco rded   t h i ckness   o f   pos t -Glac ia l  
mar ine   depos i t s  was 5.8m, proved i n   b o r e h o l e  67 NW 
13. 

Late-GZaciaZ mrine  deposi ts  Late-Glacial   marine 
depos i t s   wh ich   cou ld   be   c l a s s i f i ed  as mineral  were 
encountered a t  two si tes;  a t  t h e   s u r f a c e   i n  
borehole  57 NW 3 n e a r  Drem a t  [5168  79951  and 
bu r i ed   be low  pos t -Glac ia l   depos i t s   i n   bo reho le   67  
NW 9 n e a r   K i r k l a n d h i l l  a t  C6235 78751.  They were 
a l so   r eco rded ,   bu t   no t   s ampled ,   i n   an   auge r   ho le  
(57 NE X3) d r i l l e d   o u t w i t h   t h e   p r e s e n t   s u r v e y .  A 
mean th i ckness   o f  2.2m o f   po ten t i a l ly   workab le  
minera l  was recorded.  The depos i t   has  a mean 
g r a d i n g   o f   f i n e s  11 per   cent ,   sand  62  per   cent   and 
g r a v e l  27 per   cen t .  It is  moderately well s o r t e d  
wi th  a mode developed i n   t h e   f i n e   s a n d   g r a d e .  
F ine   and   coa r se   g rave l   occu r   i n  similar 
propor t ions   and  no cobbles  are present .   There is 
however a wide  range  of   values   between  the  sample 
p o i n t s  as shown  by the  broad  envelope i n   F i g u r e  4. 

Blown sand Blown sand is mapped as be ing   p re sen t ,  
a t  s u r f a c e ,   b o t h   t o   t h e   n o r t h   a n d   s o u t h   o f   t h e  
mouth  of t h e   R i v e r  Tyne. It was reco rded   i n   one  
borehole,   67 NW 13 a t  West Links 26413 78911  where 
4.lm, l a r g e l y  composed  of f i n e   s h e l l y   s a n d ,  were 
encountered.  The d e p o s i t   g r a d e s  as sand, with  a 
mean grading  of f i n e s  6 per   cent   and  sand 92 p e r  
c e n t ,   g r a v e l  2 per   cen t .  The d e p o s i t  i s  very  well 
s o r t e d   w i t h  a s t rongly   deve loped  mode i n   t h e   f i n e  
sand  grade.  A s  can  be  seen  from  Figure 4 t h e  
envelope is  ve ry   na r row,   r e f l ec t ing   no t   on ly   t he  
homogenei ty   o f   the   depos i t ,   bu t   a l so   the   l ack  Of  

sample  data .  
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(a) GLACIAL SAND AND GRAVEL 

100 /----------- 

P 901 I 
I / 

,063 0.25 1 .O 4.0  16.0  64.0 

Aperture size in millimetres 

(c) POST-GLACIAL  MARINE  DEPOSITS 

/--------- 

,063 0.25  1.0  4.0  16.0  64.0 

Aperture size in millimetres 

( e )  BLOWN SAND 

,063 0.25 1.0 4.0 16.0  64 0 

Aperture size in millimetres 

(SI) TILL 

(b) ALLUVIUM 

Aperture size in millimetres 

(d) LATE-GLACIAL MARINE DEPOSITS 

,063 0.25 1 .O 4.0 16.0  64.0 
Aperture size in millimetres 

(f) GLACIOLACUSTRINE  DEPOSITS 

,063 0 25 1.0 4 0 16.0  64.0 

(h) 
Aperture size in millimetres 

FLOW  TILL 

1 0 0 1  /--- 

Aperture size in millimetres Aperture size in millimetres 

Figure 4 Mean g r a d i n g   c h a r a c t e r i s t i c s  of p o t e n t i a l l y   w o r k a b l e   s a n d   a n d   g r a v e l   i n   e i g h t   t y p e s  Of  
m ine ra l   depos i t .  The con t inuous   l i ne   r ep resen t s   t he  mean g rad ing   fo r   t he   mine ra l   depos i t ;   t he  
broken   l ines   denote   the   emelope   wi th in   which   the  mean g r a d i n g   c u r v e s   f o r   i n d i v i d u a l   d a t a   p o i n t s  
f a l l .  The mean g r a d i n g   f o r   e a c h   d e p o s i t  is a l s o  shown as a ba r   g raph  
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Table 3 S o u r c e   a n d   g e o l o g i c a l   c l a s s i f i c a t i o n  of composite  samples  used i n   p e b b l e   c o u n t s  and 
mechanical   and  physical  tests 

Source Compos i t e   Geo log ica l   c l a s s i f i ca t ion   o f  Boreholes  and  pits   Depth 
sample  composite  sample from  which  samples  range (m) 
number were taken  

River  Tyne 
f l o o d p l a i n  
(Ormiston t o  
P e n c a i t l a n d )  

1 Al luvium 46 NE 109 
46 NW 237 
46 NW 238 

0.1-4.6 
0 -3-4.5 
0.4-5.8 

Glacial sand  and  gravel  

Glacial sand  and  gravel  

Latch area 56 SW 3 
56 SW 4 

0.4-20.2 
0.2- 5.2 

Yester a r e a  56 NE 3 
56 NE 4 
56  NE 12 
56 NE 1 3  
56  NW 6 
56  NW 7 
56  NW 9 
56 NW 1 0  
56  SE 1 
56 SE 2 
56  SW 2 
56 SW 5 
56  SW 7 

0.5-  4.1 
0.3- 4.2 
0.3- 2.2 
0.4- 2.7 
0.5- 2.3 
0.4-  4.5 
3.5- 9.3 
0.3- 4.0 
0.3- 3.6 
0.3- 3.1 
5.8- 9.0 
2.1- 5.0 
0.3- 3.5 

Newlands a r e a  4 Glacial sand  and  gravel  56 NE 8 
56 NE 9 
56 NE 15 

0.2- 2.6 
0.3-1 1 .O 
0.1- 5.5 

River  Tyne 
f loodp la in   and  
terraces ( E a s t  
L i n t o n   t o  
Tyning hame) 

5 Alluvium,  glacial   sand  and 57 NE 22 
g r a v e l ,  late-Glacial marine 57 NE 23 
d e p o s i t s  57 NE 28 

67 NW 3 
67 NW 4 
67 NW 7 
67 NW 9 

0.5-  7.7 
0.0- 4.3 
0.2- 3.5 
0.3- 7.0 
0.4- 4.5 
0.3- 7.4 
5.8- 8.7 

Halls a r e a  6 Glacial sand  and  gravel  67 SE 15 
67 SE 16 
67 SE 17 
67 SE 18 
67 SE 19  

0.2-12.0 
0.1- 3.1 
0.7- 3.7 
0.1-12.7 
0.2- 6.8 

Glaciolacustrine deposits A number  of  boreholes , 
p a r t i c u l a r l y   i n   t h e  Humbie c459 6271 and Yester 
l 5 Z O  6601 areas encountered   depos i t s   which  were 
considered  to  have  been  formed i n  ice-dammed 
l a k e s .   T h i s   c l a s s i f i c a t i o n  was l a rge ly   based   on  
the   h igh   p ropor t ion   o f   f i ne   s and ,  s i l t  a n d   c l a y   i n  
the   depos i t s ,   wh ich  are usua l ly   concea led   under  
o t h e r  materials i n c l u d i n g   g l a c i a l   s a n d   a n d  
g r a v e l .  The d e p o s i t   g r a d e s  as 'very  clayey' 
sand, with  a mean g rad ing   o f   f i nes  21  p e r   c e n t ,  
sand 7 8  per cen t   and   g rave l  1 per   cen t .  The 
d e p o s i t  shows a r e l a t i v e l y  small range   of   va lues  
between  sample  points  and is  well s o r t e d ,  as shown 
by t h e  well developed mode i n   t h e   f i n e   s a n d   g r a d e  
i n   F i g u r e  4. The d e p o s i t  i s  t h i c k e s t   o n   t h e  
v a l l e y   s i d e s   o f   t h e   K e i t h  Water c445 6351, bore- 
h o l e  46 SW 33 record ing  10.9m, of  which 10.0m 
proved  potent ia l ly   workable .  

T i l l  T i l l  i s  p resen t   ove r  much of   the   assessment  
area, b e i n g   a b s e n t   o n l y   i n   t h e   r i v e r   v a l l e y s   w h e r e  
i t  has  been removed  by subsequent   e ros ion   and   on  
h i l l s  where   depos i t i on   poss ib ly   neve r   occu r red .  
The till i s  shown,  from a r e s t r i c t e d  number  of 
s a m p l e s ,   t o   b e  a p o t e n t i a l   r e s o u r c e   w i t h  a mean 
g rad ing   o f   f i nes  17 per   cen t ,   sand  47 p e r   c e n t ,  

g r a v e l  36 per   cen t ,   o f   which  6 per c e n t  are  
cobbles .  The d e p o s i t   g e n e r a l l y   h a s  a c l a y   o r  
c l ayey   s and   ma t r ix ,  c las ts  are g e n e r a l l y  
subangu la r   t o   sub rounded   and   t he   l i t ho log ica l  
c o m p o s i t i o n   f r e q u e n t l y   r e f l e c t s   l o c a l   b e d r o c k  
geology. The d e p o s i t  i s  ve ry   poor ly   so r t ed   w i th  a 
broad  envelope,  showing a wide v a r i a t i o n   i n  
grad ing   be tween  da ta   po in ts   (F igure  4 ) .  

Elow t i l l  Poten t i a l ly   workab le   f l ow till was 
reco rded   i n   s even   bo reho les  , c h i e f l y   i n   t h e  
Humbie , Fala   and Yester areas. The m a t e r i a l  
g r a d e s   a s  'clayey'  gravel, w i t h  a mean grading  of 
f i n e s  13 per   cen t ,   sand  38 per   cen t   and   g rave l  49  
per   cen t .  The depos i t s   a re   poor ly   sor ted   and   have  
a broad  grading  envelope similar t o   t h a t   f o r  t i l l  
( F i g u r e  4 ) .  

PETBOGRAPEIY, MECBANICAL AND PEtYSICAL PROPERTIES OF 
THE AGGREGATE 
A series of   mechanica l   and   phys ica l  tes ts  was 
conducted i n   a c c o r d a n c e   w i t h  BS 812 ( B r i t i s h  
S t a n d a r d s   I n s t i t u t i o n ,  1 9 7 5 )  i n   o r d e r   t o   d e t e r m i n e  
the   aggrega te   impact   va lue  ( A I V ) ,  aggrega te  
c r u s h i n g   v a l u e  (Am), r e l a t i v e   d e n s i t y  (on  both  
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Table 4 Composi t ional   analyses   (pebble   counts)   of   composi te  test samples   ( for   o r ig in   o f   samples  
see Tab le   3 )  

Composite  sample  number 1 2 3 4 5 6 

Br i t i sh   S t anda rd   T rade  
Group 

Basalt (2)*  

F l i n t  (3) 

Gabbro  (4) 

G r a n i t e   ( 5 )  

G r i t s t o n e  ( 6 )  

Limestone (8) 

Porphyry   (9  1 

Quar t z i t e   (10 )  

Sch i s t   (11 )  

Others  

Number of  pebbles  counted 

Rock Type 

Andes i te 
Basalt 
D o l e r i t e  
To ta l ,   und iv ided  

Chert  

D i o r i t e  
Gabbro 
To t a l ,  undivided 

G r a n i t e / G r a n o d i o r i t e  

Greywacke 

Sands  tone 
To ta l ,   und iv ided  

(arenaceous)  

Limes  tone 

F e l s i t e  

Q u a r t z i t e  
Vein-quartz 
Total ,   undivided 

P h y l l i t e  
S c h i s t  
To t a l  , undivided 

Coal 
Greywacke 

Ir ons  tone 
Muds tone  
To t a l ,  undivided 

( a r g i l l a c e o u s )  

6 
1 

7 

2 

1 

1 
- 

** 

20 
39 
59 

3 

2 

2 
2 
4 

- 
1 
1 

4 

12 
6 

22 
** 

410 

6 
4 

10 

2 

- 

- 
- 
- 
1 

20 
48 
68 

- 
3 

2 
3 
5 

- 
- - 
- 

9 
1 

10 
** 

410 

1 - 
- 
1 

- 
** - 
** 
- 

25 
30 
55 

- 
1 

** 
2 
2 

- 
** 
** 
- 

33 

6 
39 

- 

396 

15 
7 

22 

3 

- 

- 
** 
** 
- 

25 
29 
54 

** 
5 

5 
3 
8 

- 
1 
1 

- 

3 
3 
1 
7 

372 

1 
3 

4 

1 

- 

- 
- 
- 
- 

18 
35 
53 

- 
1 

2 
2 
4 

- 
- 
- 
- 

31 

5 
36 

** 

431 
~ ~ ~ ~ ~ ~ 

R e s u l t s  are g i v e n   i n   f r e q u e n c y  per cent .   Ca lcu la t ions   o f   weight   per   cen t  show c l o s e   c o r r e l a t i o n .  

* The numbers i n   p a r e n t h e s i s   c o r r e s p o n d   w i t h   t h o s e   u s e d   i n  BS 812.1:1975. P e t r o l o g i c a l   g r o u p s  
1 and 7 a r e   r e p r e s e n t e d   h e r e .  

** Trace amounts ( l e s s   t h a n  0.5 p e r   c e n t )  

oven-dried  and  surface-dr ied  bases)  , apparent  
r e l a t i v e   d e n s i t y   a n d  water a b s o r p t i o n .   I n  
add i t ion ,   t he   agg rega te   impac t   va lue   r e s idue  
(AIVR) and   t he   aggrega te   c rush ing   va lue   r e s idue  
(ACVR) as d e f i n e d  by Ramsey (1965)  and Ramsey, 
Dhir  and  Spence  (1973,  1974), were determined. 

The tests were c a r r i e d   o u t   o n   t h e  10- t o  14-mm 
g r a v e l   f r a c t i o n  (BS 812.1 : 1975)  of a s e l e c t i o n   o f  
samples   represent ing   the   major   depos i t s   o f   sand  
and   g rave l   w i th in   t he   su rvey  area. Approximately 
15kg  of material is r e q u i r e d   f o r  a complete series 
of  tests and  the  composite  sample i s  obtained  by 
s i e v i n g   t h e   r e s i d u e s   o f   b u l k   s a m p l e s   t a k e n   f o r  
p a r t i c l e   s i z e   a n a l y s i s   f r o m   t r i a l   p i t s   a n d  
boreholes .   In   one case t h i s  was combined w i t h  
material from a q u a r r y   s e c t i o n .  The  sources  and 
geo log ica l   c l a s s i f i ca t ion   o f   t he   compos i t e   s amples  
a r e   g i v e n   i n   T a b l e  3. Samples 2 and 4 had 

i n s u f f i c i e n t  material f o r   t h e   f u l l   r a n g e   o f  
tests. All material was washed  and  oven-dried 
b e f o r e   t e s t i n g   i n   a c c o r d a n c e   w i t h  BS 812.3:1975. 
The geograph ica l   d i s t r ibu t ion   o f   t he   s ample   po in t s  
is shown i n   F i g u r e  5. Pebble  counts 
( compos i t iona l   ana lyses )  were a lso   under taken   on  
t h e  10- t o  14-mm samples,  and a d i rec t   compar ison  
can  be made between  the  petrographic   composi t ion 
of the   g rave l   and   the   mechanica l   and   phys ica l  
p r o p e r t i e s .  The r e su l t s   o f   t he   pebb le   coun t s  are 
g i v e n   i n   T a b l e  4. 

The aggregate   impact   value (AIV) and  aggregate  
c rush ing   va lue  (ACV) tests are   both  measures   of  
t h e   s t r e n g t h   o f   a n   a g g r e g a t e .  A I V  i s  a n   i n d i c a t o r  
of   impact   res is tance  and  measures   the  re la t ive 
amount  of  comminuted m a t e r i a l   p a s s i n g  a 2.36-m 
s i e v e ,   a f t e r   t h e   s a m p l e   h a s   b e e n   s u b j e c t e d   t o  
f i f t e e n  blows  of  standard  magnitude. ACV i s  a n  
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Table 5 Resul t s   o f   mechanica l   and   phys ica l  tests 

Composite A I V  AIVR ACV ACVR Re l a t i v e  Re l a  t i v e  Apparent Water I n f e r r e d  
sample (%) (%) (%I  ( X )  d e n s i t y  d e n s i t y  r e l a t i v e  a b s o r p t i o n  dry ing  

(oven-dr ied   ( sur face-dr ied   dens i ty  (%) shrinkage* 
b a s i s )   b a s i s )  (% 1 

1 28  33  22  36 2.44  2.54  2.71  4.06 0.1 12 

2 29  23 No test  2 -40 2 -51 2 -68 4.29  0.117 

3 28  35  21  39 2.40  2.50  2.68  4.41 0.120 

4 28  23 No test  2 e34 2.47 2 -69 5.65  0.140+ 

5 26 38  21  38 2.44  2.53  2.68  3.72 0.102 

6 22  34  21  33 2 -41 2 -51 2.69  4.35  0.118 

* The d e r i v a t i o n   o f   t h e s e   v a l u e s  is e x p l a i n e d   i n   t h e  text 

i n d i c a t o r   o f   r e s i s t a n c e   o f   a n   a g g r e g a t e   t o   a p p l i e d  
compressive  load,   and  measures   the  re la t ive  amount  
of  comminuted material pass ing  a 2.36-mm s i e v e ,  
a f t e r   t h e   s a m p l e   h a s   b e e n   s u b j e c t e d   t o  a l o a d ,  
un i fo rmly   i nc reased   t o  400KN i n   t e n   m i n u t e s .  
Although  these tests g i v e   a n   i n d i c a t i o n   o f   t h e  
s t r eng th   o f   i n t e rg ranu la r   bond ing  i t  i s  u s u a l l y  
t h e   a b i l i t y   o f  a clast  to   w i ths t and   impac t   and  
l o a d i n g   r e l a t i v e l y   i n t a c t ,   r a t h e r   t h a n   t o  
f r a g m e n t ,   t h a t  is  t h e  most   impor tan t   a t t r ibu te . .  
F o r   t h i s   r e a s o n  Ramsay (1965) i n t roduced   t he  
concept   o f   the   aggrega te   impact   va lue   res idue  
(AIVR) and   aggrega te   c rush ing   va lue   r e s idue  (ACVR) 
which are c a l c u l a t e d  by measuring  the  amount  of 
10- t o  14-mm material r e m a i n i n g   i n t a c t   a f t e r   t h e  
A I V  and ACV tests a n d   e x p r e s s i n g   t h i s  as a 
pe rcen tage   o f   t he   o r ig ina l  mass. 

Aggregate  strength  has  been  shown, by t h e  work 
of Ramsay and Ramsay, Dhir  and  Spence,  to  be 
dependent on s e v e r a l   p e t r o g r a p h i c a l   f e a t u r e s .   I n  
an   aggrega te  composed  of c l a s t s   o f   s e d i m e n t a r y  
r o c k   t y p e s   t h e   m a i n   p e t r o g r a p h i c a l   f a c t o r  
i n f l u e n c i n g   t h e   s t r e n g t h   o f   t h e   a g g r e g a t e  is  t h e  
s t r eng th   o f   t he   i n t e rg ranu la r   cemen t .   In   i gneous  
r o c k s ,   s t r e n g t h  is  governed  by  the  degree  of  
c r y s t a l   i n t e r l o c k i n g ,   w h i c h  is i n v e r s e l y  
p r o p o r t i o n a l   t o   g r a i n   s i z e .  In coarse-grained 
i g n e o u s   r o c k s   t h e   s t r e n g t h   o f   i n d i v i d u a l   c r y s t a l s  
is important .   This  is i n f l u e n c e d  by twinning,  
c leavage   and   the   p resence   o f   microf rac ture   p lanes  
w i t h i n   t h e   c r y s t a l s .  

The shape  and  degree  of   weather ing  of  
i n d i v i d u a l  clasts a l s o   a f f e c t   t h e   s t r e n g t h   o f   a n  
aggrega te .   These   f ac to r s  are p a r t l y   c o n t r o l l e d  by 
pe t rography,   bu t  are a lso   dependent  on t h e  
d i s t ance   and  mode o f   t r a n s p o r t a t i o n   a n d   t h e  
environment   of   deposi t ion.  

The r e s u l t s  of the   mechanica l   and   phys ica l  
tests c a r r i e d   o u t  on the  composite  samples are 
shown i n   T a b l e  5 . The A I V  va lues   range   f rom 22 t o  
29 with  an  average  of  27, which is  well above  the 
average  of  19 quoted  by  Edwards (19701, f o r  worked 
S c o t t i s h   g r a v e l s .  The range   of   va lues  i s  less 
t h a n   t h a t  (14-27) r e c o r d e d   f o r   t h e   a d j a c e n t  
Dalke i th   and  Temple area (Ai tken   and   o thers ,  1984) 
a n d   d o e s   n o t   n e c e s s a r i l y   r e f l e c t   a n y   v a r i a t i o n s   i n  
the  pebble   counts  shown i n  Table  4. The sample 

wi th   t he   l owes t  A I V  (22), sample 6 ,  c o n s i s t i n g   o f  
g l a c i a l   s a n d   a n d   g r a v e l   f r o m   t h e  Halls area, had a 
re la t ive ly   h igh   propor t ion   of   f laky   greywacke .  
Sample 2 f rom  the  Latch area had t h e   h i g h e s t  A I V  
(291, p o s s i b l y   d u e   t o  a f r iab le ,   weathered   sand-  
s t o n e  component. The r e s u l t s   o f   t h e  AIVR t e s t  d o  
n o t   a l t o g e t h e r   r e f l e c t   t h o s e   o f   t h e  A I V ,  confirm- 
i n g   t h a t  some aggregates   have a b e t t e r   c a p a c i t y   t o  
r e m a i n   i n t a c t   t h a n  is shown by t h e  A I V  r e s u l t s .  

The ACV r e s u l t s  show l i t t l e  v a r i a t i o n   b e t w e e n  
the   s amples ,   w i th   an   ave rage   o f  21 which  again is  
h i g h e r   t h a n   t h a t  (17) r e c o r d e d   i n   t h e   a d j a c e n t  
Dalkeith  and  Temple area. 

The s u i t a b i l i t y  o f   a n   a g g r e g a t e   f o r   u s e   i n  
concrete   manufacture   depends  not   only on i t s  
impac t   and   c rush ing   s t r eng th ,   bu t   a l so   on  i t s  
water absorp t ion   and   dry ing   shr inkage   (Table  5 ) .  
The water a b s o r p t i o n   v a l u e  i s  a measure  of  the 
amount  of water absorbed by t h e   a g g r e g a t e   a f t e r  2 4  
hours  of  immersion,  expressed as a percentage  of  
i t s  oven-dried  weight,  and is thought   to   have  a 
b r o a d l y   l i n e a r   r e l a t i o n s h i p   t o   t h e   d r y i n g  
sh r inkage ,   bo th   o f   t he   agg rega te   i t s e l f   and   o f   any  
concrete  manufactured  from i t  (Edwards, 1970). 
The d r y i n g   s h r i n k a g e ,   i n   t u r n ,  i s  a k e y   f a c t o r  
a f f e c t i n g   t h e   s t r e s s - c a r r y i n g   a b i l i t y   a n d  
r e s i s t ance   t o   wea the r ing   o f   conc re t e .   The  water 
abso rp t ion   va lues   r ange   f rom 3 -72 t o  5.65, a l l  
v e r y  much above   the   average   o f  1.48 p e r   c e n t  
quoted by Edwards f o r   v a r i o u s   S c o t t i s h   a n d   E n g l i s h  
g rave l s .   These   h igh   va lues   o f  water a b s o r p t i o n  
are p o s s i b l y   p a r t l y   d u e   t o   t h e   p r e s e n c e   o f   h i g h  
p ropor t ions   o f   h igh ly   po rous  clasts such  as 
sandstone  and  weathered  igneous  rocks  together  
w i th   c l ayey   rock   t ypes   such  as shale  and  mudstone 
which  absorb water and swell when immersed. The 
presence  of  weathered c las ts  a l s o   i n c r e a s e s   t h e  
water abso rp t ion   po ten t i a l   o f   t he   agg rega te .  

By using  the  graph  published  by  Edwards (1970, 
Figure  1) a very  broad estimate of   the   d ry ing  
s h r i n k a g e   p r o p e r t i e s   o f   a g g r e g a t e   i n   t h i s   s t u d y  
can  be  obtained. The in fe r r ed   d ry ing   sh r inkages  
c a l c u l a t e d   i n   t h i s  way range  from 0.102 for   sample  
5 t o  >0.14 for   sample  4. Grave l s   y i e ld ing  
c o n c r e t e   d r y i n g   s h r i n k a g e   v a l u e s   g r e a t e r   t h a n  
0.085 per   cen t  l i e  i n   t h e   c a t e g o r y   d e f i n e d  by t h e  
Bui ld ing   Research   S ta t ion   Diges t  (1968) t h a t  
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r e q u i r e s   t h e   g r e a t e s t  care t o   b e   e x e r c i s e d  when 
t h e y  are used in   conc re t e   manufac tu re .  It must  be 
emphas i sed   t ha t   i n fe r r ed   d ry ing   sh r inkage   va lues  
shou ld   be   i n t e rp re t ed   w i th   cau t ion .  The f i g u r e s  
g i v e n   h e r e  are fo r   gu idance   a lone ,   and  tests i n  
accordance   wi th   s tandard   p rocedures   would   have   to  
b e   c a r r i e d   o u t   t o   d e t e r m i n e   a c c u r a t e   d r y i n g  
sh r inkage   va lues   fo r   agg rega te   f rom  the   su rvey  
area. The q u a l i t y   o f   a n   a g g r e g a t e  may o f t e n   b e  
improved   by   c rush ing   and   washing   a f te r  
s t o c k p i l i n g ,   t o  remove de le te r ious   weathered   and  
f r i a b l e  components . 

Values were o b t a i n e d   f o r   t h e   r e l a t i v e   d e n s i t i e s  
of   the   samples   on   bo th   an   oven-dr ied   and  a 
s a t u r a t e d ,   s u r f a c e - d r i e d   b a s i s .  The apparent  
r e l a t i v e   d e n s i t y  was a l s o   c a l c u l a t e d .  Some 
comparison  can  be made between  these  values   and 
t h e   v a l u e s   f o r  water a b s o r p t i o n ,  in t h a t   t h e r e  is 
in g e n e r a l   a n   i n v e r s e   r e l a t i o n s h i p   b e t w e e n   t h e  
two. No obvious   cor re la t ion   can   be  made however 
be tween   t hese   va lues   and   t he   r e su l t s   o f   t he   impac t  
and  compression tests . 
TEE HBPS 
The  sand  and  gravel   resource maps are f o l d e d   i n t o  
pockets  a t  the   end   o f   t h i s   r epor t .  The base is 
the  Ordnance  Survey 1:25000 Out l ine   Edi t ion ,   which  
is p r i n t e d   i n   g r e y :   t h e   g e o l o g i c a l   l i n e s   a n d  
symbols are i n  b l ack .   Mine ra l   r e source  
in fo rma t ion ,   i nc lud ing  areas o f   p o t e n t i a l l y  
workable   sand   and   grave l ,   resource   no tes   and   b lock  
boundar ies ,  is p r e s e n t e d   i n   s h a d e s   o f   r e d .  

Geological data The geo log ica l   boundary   l i nes  are 
t aken   f rom  geo log ica l  maps surveyed a t   t h e  scale 
of 1:lOOOO o r  1:10560; t h e s e   o f f e r   t h e   b e s t  
i n t e r p r e t a t i o n   o f   t h e   a v a i l a b l e   d a t a   b u t ,   d u e   t o  
t h e   h i g h l y   v a r i a b l e   n a t u r e   o f   t h e   d e p o s i t s ,   t h e  
accu racy   o f   t he  map w i l l  b e  improved as new 
evidence  f rom  boreholes   and  excavat ions becomes 
a v a i l a b l e .  

Borehole   data ,   which  include  the s t ra t i -  
g r a p h i c a l   r e l a t i o n s   a n d  mean p a r t i c l e - s i z e  
ana lys i s   o f   t he   s and   and   g rave l   s amples   co l l ec t ed  
dur ing   the   assessment ,  are a l s o  shown on t h e  maps, 

Mineral resource information The maps are d i v i d e d  
in to   resource   b locks   ( see   Appendix  A) within  which 
the  extent   of   mineral-bear ing  ground i s  shown i n  
red.   The  dark  shade  indicates  where  miner.al  i s  
e x p o s e d ,   t h a t  i s ,  where  the  overburden  averages 
less t h a n  1.0m i n   t h i c k n e s s :  a l i g h t e r   t o n e  i s  
used t o   i d e n t i f y   w h e r e  i t  i s  p r e s e n t   i n   r e l a t i v e l y  
cont inuous   spreads   benea th   ove . rburden   tha t  
averages  more t h a n  1 .Om i n   t h i c k n e s s .   W i t h i n  
t h e s e  areas, however,   there may be small pa tches  
where  sand  and  gravel is  a b s e n t   o r   n o t   p o t e n t i a l l y  
workable, as for   example  around  borehole  57 NE 
X4.  A fu r the r   ca t egory ,   wh ich  is shown on t h e  
resource  maps i n   t h e   l i g h t e s t   t o n e   o f   r e d ,  i s  t h a t  
where minera l  i s  c o n s i d e r e d   t o   b e   d i s c o n t i n u o u s .  
The r e c o g n i t i o n   o f   c a t e g o r i e s  i s  s u b j e c t i v e ,  
depending on the   p ropor t ion   o f   boreholes   which   d id  
no t   f i nd   po ten t i a l ly   workab le   s and   and   g rave l ,   and  
on t h e   d i s t r i b u t i o n   o f   t h e s e   b a r r e n   b o r e h o l e s  
w i t h i n  a block. Areas where sand  and  gravel  is  
deemed t o  be   no t   po ten t ia l ly   workable ,   where  
s u p e r f i c i a l   d e p o s i t s   d o   n o t   c o n t a i n   m i n e r a l ,   o r  
where  bedrock  crops  out ,   are  shown  uncoloured. 
Sand  and g r a v e l   w i t h i n   b u i l t - u p  areas, and  patches 
t o o  small o r   i n s u f f i c e n t l y   d o c u m e n t e d   t o   b e  
assessed ,   bu t   which  may neve r the l e s s   be  
p o t e n t i a l l y   w o r k a b l e ,  are i n d i c a t e d  by r e d  
s t i p p l e .  

F o r   t h e   m o s t   p a r t   t h e   d i s t r i b u t i o n   o f   r e s o u r c e  
c a t e g o r i e s  is based on mapped g e o l o g i c a l  

boundaries  . Where t r a n s i t i o n s   b e t w e e n   c a t e g o r i e s  
c a n n o t   b e   r e l a t e d   t o   t h e   g e o l o g i c a l  map, f n f e r r e d  
boundaries   have  been  inser ted.   Such  boundaries ,  
drawn  pr imari ly   for   the  purpose  of   volume 
e s t i m a t i o n ,  are shown  by a d i s t i n c t i v e   z i g z a g  
symbol,  which is in tended   to   convey   an   approximate  
l o c a t i o n   w i t h i n  a l i k e l y  zone of o c c u r r e n c e   r a t h e r  
t h a n   t o   r e p r e s e n t   t h e   b r e a d t h   o f   t h e   z o n e ;  i t s  
width  is d i c t a t e d  by c a r t o g r a p h i c   c o n s i d e r a t i o n s ,  
For  the  purpose  of  measuring areas t h e   c e n t r e - l i n e  
of  the  symbol is used. 

THE ASSESSMENT 
The  survey area is d i v i d e d   i n t o   e i g h t   b l o c k s   f o r  
assessment .  The pos i t i on ing   o f   t he   b lock  
boundaries  is a compromise t o  meet t h e  aims of the 
survey:   on   the   one   hand   to   p rovide   suf f ic ien t  
sample  points  on which t o   b a s e   a n   a s s e s s m e n t   a n d  
o n   t h e   o t h e r   t o   g r o u p   t o g e t h e r   d e p o s i t s   o f   b r o a d l y  
similar o r ig in ,   t h i ckness ,   g rade   and   compos i t ion .  

The pr inc ipa l   resources   o f   sand   and   grave l  
occur  as g l a c i a l  meltwater depos i t s ,   which  
compr i se   g l ac i a l   s and   and   g rave l ,   and   g l ac io -  
l a c u s t r i n e   d e p o s i t s .  The  last-named, commonly 
o c c u r r i n g   i n   a s s o c i a t i o n   w i t h   g l a c i a l   s a n d   a n d  
g r a v e l ,  may c o n t a i n   p o t e n t i a l l y   w o r k a b l e  material, 
but   the   depos i t s   have   no t   been   recognised  a t  t h e  
su r face   and   have   been   i den t i f i ed   on ly  in bore- 
h o l e s ;   h e n c e   t h e i r   d i s t r i b u t i o n  i s  poor ly  known. 
Add i t iona l ly ,   t he   depos i t s   gene ra l ly   compr i se   ve ry  
f ine   s and   and  s i l t  which Merritt and  others   (1983)  
cons ide r   t o   have   ve ry   f ew  po ten t i a l ly   commerc ia l  
end-uses a t  present .   Consequent ly   the   g lac io-  
l acus t r ine   depos i t s   have   no t   been   a s ses sed .  T i l l  
may be p o t e n t i a l l y   w o r k a b l e   a c r o s s  much o f   t he  
area, as judged by t h e   a r b i t r a r y  cri teria adopted 
f o r   t h e   s u r v e y ,   b u t   b e c a u s e   t h e   l i t h o l o g y  i s  
v a r i a b l e   a n d   t h e   d i s t r i b u t i o n   o f   t h a t   p a r t   w h i c h  
is regarded as minera l  is n o t   s u f f i c i e n t l y  well 
known, the   r e source  i s  normally  excluded  f rom  the 
assessment ,   Important   resources   of   sand  and  gravel  
a r e   a l s o   c o n t a i n e d   i n   t h e   a l l u v i u m  of the   R ive r  
Tyne  and the   Cols toun  Water, toge the r   w i th  
post-Glacial   marine  deposi ts   and  blown  sand 
a d j a c e n t   t o   t h e   e s t u a r y   o f   t h e  same r i v e r .  

The s t a t i s t i ca l  procedure  adopted f o r  t h e  
volumetr ic   assessment   o f   the   minera l   resources  i s  
o u t l i n e d   i n   A p p e n d i x  B. S t a t i s t i c a l   a s s e s s m e n t s  
are o f f e r e d   f o r   b l o c k s  A t o  G,  b u t   t h e   p o t e n t i a l l y  
workable  deposits  of  block H are too  patchy  and 
d i v e r s e   t o  assess i n   s u c h  a manner.  Consequently, 
i n f e r r e d   a s s e s s m e n t s  are o f f e r e d   f o r   t h e   l i t h o -  
l o g i c a l l y  similar d e p o s i t s   i n   e a c h  of the  sub-  
blocks  (except   sub-block H3) based  upon  sample- 
po in t   da ta   and   cons idera t ion   of   the   geology  and  
three-dimensional   shape.   For   example,   eskers   have 
been  assumed t o   a p p r o x i m a t e   t o   t h e   f o r m  of 
t r iangular   pr isms,   the   volumes  of   which  have  been 
c a l c u l a t e d  by s imple   a r i thmet ic .   L ikewise  mounds 
were o f t en   cons ide red  as hemispheres  and terrace 
f e a t u r e s  as trapezoid  prisms.  Such  computed 
volumes   mus t   be   in te rpre ted   cau t ious ly :   the  
p rocedure   t ends   t o   unde res t ima te  volume  because no 
account  has  been  taken  of material t h a t  may l i e  
be low  the   genera l   g round  leve l ,   un less   there  i s  
e v i d e n c e   t o   t h e   c o n t r a r y .  

RESULTS 
The  minera l   resources   o f   the   assessment   a rea  are 
d i s c u s s e d   i n   t h e   b l o c k   d e s c r i p t i o n s .   D a t a   u s e d   i n  
the   assessment  are g i v e n   i n   T a b l e s  8 t o  15: a 
summary o f   t h e s e   d a t a  i s  p r e s e n t e d   i n   T a b l e s  6 and 
7. Some conclus ions  are o f f e r e d ,  a t  the  end O f  

t h e   r e p o r t ,   r e g a r d i n g   t h e   r e s o u r c e s   m o s t   l i k e l y   t o  
command a t t e n t i o n   i n   t h e   f u t u r e .  
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Table 6 The sand   and   grave l   resources :  summary o f   s t a t i s t i c a l   a s s e s s m e n t s  

Resource Area 
block 
and 
mineral-  
bea r ing  
depos i t s   Block  Mineral  

km2 

~~~~~~~~ ~-~~ ~ 

A 
Alluvium, 13.2 
b l o r n  
sand,  
post-  and 
late- 
G l a c i a l  
marine 
d e p o s i t s  
a n d   g l a c i a l  
sand  and 
g r a v e l  

B 
G l a c i a l  24.9 
sand  and 
g r a v e l  

C 
G l a c i a l  2  1.5 
sand  and 
g r a v e l  

D 
G l a c i a l  16 . 2 
sand  and 
g r a v e l  

E 
G l a c i a l  29.6 
sand  and 
grave 1 

F 
G l a c i a l  9 . 8 
sand  and 
g r a v e l  

G 
G l a c i a l  17.4 
sand  and 
grave 1 

T o t a l  132.6 

11.6 

8.2 

5 07 

3.5 

3.6 

3.8 

4 04 

40.8 

Mean t h i c k n e s s  Volume of   sand  and  gravel   Yield  of  
sand  and 
g r a v e l  

-- 
Over- M i n e r a l   L i m i t s   a t   t h e   9 5 %  
b u r d e n   p r o b a b i l i t y   l e v e l  m 3  p e r  
m m m 3 ~ 1 0 6  +4;! a3X10 ti h e c t a r e  

0.6 4 .O 46  37 17  40000 

2.5 

Mean g rad ing  
percentage 

F ines  

-&mm 

7 

Sand Grave 1 

-4mm +4mm 
+& 

-- 

62  31 

5.5  45 38  17 5  5000  9  78  13 

1.2  5 03 30  36 11 53000 9 48  43 

0.5  5.0 18  38 7  5 0000 8  42  50 

0.5  7.1  26  45 1 2  7  1000 13  55  32 

0.3 4.2 16  42 17  42000  10 57 33 

22 51 11 49000 11 61  28 

Accuracy of P Q 8 U Z t 8  For   the   seven   resource  
b l o c k s   a s s e s s e d   s t a t i s t i c a l l y ,   t h e   a c c u r a c y   o f   t h e  
r e s u l t s  a t  the  symmetr ical  95 p e r   c e n t   p r o b a b i l i t y  
l e v e l   r a n g e s   f r o m   3 6   t o   5 1   p e r   c e n t ;   t h a t  is, i t  
is p r o b a b l e   t h a t  on ave rage   n ine t een   ou t   o f   eve ry  
twenty sets of limits c o n s t r u c t e d  in t h i s  way 
c o n t a i n   t h e   t r u e   v a l u e   f o r   t h e  volume  of  mineral. 
However, t h e  real v a l u e s  are more l i k e l y   t o  be 
nea re r   t he   med ian   t han   t he  limits. Moreover, i t  is 
p r o b a b l e   t h a t  in each   b lock   roughly   the  same 
pe rcen tage  limits would a p p l y   f o r   t h e   e s t i m a t e   o f  
minera l   vo lume  wi th in  a ve ry  much smaller p a r c e l  
of   g round  ( for   example ,   100   hec ta res )   conta in ing  
similar s a n d   a n d   g r a v e l   d e p o s i t s   i f   t h e   r e s u l t s  
f rom  the  same  number of   sample  points   (as   provided 
b y ,   s a y ,   t e n   b o r e h o l e s )  were used i n   t h e  
c a l c u l a t i o n .   T h u s ,   i f   c l o s e r  limits are needed 

f o r   t h e   q u o t a t i o n   o f   r e s e r v e s   o f   p a r t  of  a block,  
i t  can be e x p e c t e d   t h a t  more than   t en   s ample  
p o i n t s  wou ld   be   r equ i r ed ,   even   i f   t he   a r ea  is 
q u i t e  small . 

However, i t  must   again  be  emphasised  that   the  
quoted  volume  of  sand  and  gravel  has no s imple 
r e l a t i o n s h i p   w i t h   t h e  amount t h a t   c o u l d   b e  
e x t r a c t e d  in p r a c t i c e ,   f o r  no allowance  has  been 
made in t h e   c a l c u l a t i o n s   f o r   a n y   r e s t r a i n t s   ( s u c h  
as e x i s t i n g   b u i l d i n g s   a n d   r o a d s )  on the  use  of  
land   for   minera l   working .  

. ~ .  ._ 

NOTES ON . T H E  RESOURCE BLOCKS 
Most of  the  block  boundaries  have  been  drawn 
a r b i t r a r i l y   o r   f o l l o w   t h e  limits o f   b u i l t - u p   a r e a s  
such  as  Ormiston,  Haddington  and  Dunbar.  The 
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Table 7 The sand  and  gravel   resources:  summary of   in fer red   assessments   in   Block  H 

Sub- Deposit  Area  of Mean t h i c k n e s s  Mean grading   percentage  
b l o c k   m i n e r a l   I n f e r r e d  - - volume  of 

Over- Mineral  sand  and  Fines Sand Gravel  
burden g r a v e l  +dl 

km2 m m m3x1 0 -&ram -4mm  +4mm 

Glacial   sand  and 
g r a v e l   i n   t h e  
Ormis t o n   a r e a  

Glacial sand  and 
g r a v e l  in t h e  
Penca i t l and  area 

Glacial   sand  and 
g r a v e l   i n   t h e  
Ewings t o n  , 
S t  obshie l   and  
Blegbie areas 

No assessment  
o f f e r e d  

Glac ia l   sand   and  
g r a v e l  in t h e  
Abbey  Mains and 
East Bearford 
a r e a s  

Glacial sand  and 
g r a v e l   i n   t h e  
Stenton  and 
B e l t o n   a r e a s  

Glacial   sand  and 
gravel   and  post-  
G lac i a l   mar ine  
d e p o s i t s  in t h e  
Dunbar a r e a  

T o t a l s  

1.5 1.0 1 e7 3 9 52 3 9  

1.0 

1.6 

0 e5 

0 .3  

4.2 

1.9 

1 2  

10 

67 2 1  

52 38 

0.7 

3.0 

2.8 

0 .3  

1.1 

0.4 

3.0 

2.6 

5 09 

2 

8 

17 

13 

7 

11 

67  20 

40 5 3  

56 3 3  

major   except ion i s  block A, the   boundar ies  of 
which   de l imi t   the   a l luv ium of the   R ive r  Tyne  and 
the   Cols toun  Water, toge the r   w i th   a r eas   o f  blown 
sand   and   pos t -Glac ia l   mar ine   depos i t s   border ing  
the   e s tua ry   o f   t he   R ive r  Tyne. 

Blocks B, C ,  D and E encompass  the  pr incipal  
depos i t s   o f   g l ac i a l   s and   and   g rave l   occu r r ing   on  
t h e   n o r t h e r n   f l a n k s   o f   t h e  Lammermuir Hills. 
Block B t a k e s  in t he   ex t ens ive   sp reads   a round   Fa la  
Dam c43U  6161 ,Cos te r ton  C438 6331 and Humbie [ 459  
6271; those   a round Long Yester C546  6521 are 
inc luded  i n  b lock  C; mainly moundy d e p o s i t s  
between  Garvald C588  7081 and  Danskine c569  6731 
are i n c o r p o r a t e d   i n   b l o c k  D and similar d e p o s i t s  
in the   neighbourhood  of   Stoneypath [616  7111, 
Halls C654  7271 and  Elmscleugh C697  7191 
c o n s t i t u t e   t h e   r e s o u r c e   i n   b l o c k  E. 

Terraced  and moundy sp reads   o f   g l ac i a l   s and   and  
g r a v e l   a d j a c e n t   t o   t h e   f l o o d p l a i n   o f   t h e   R i v e r  
Tyne east of East L in ton   a r e   i nc luded   i n   b lock  F , 
and similar deposi ts   between Drem and  East   Linton 
make up block G. The remainder  of  the  assessment 
area, b a r r i n g   b u i l t - u p   a r e a s ,  is i n c l u d e d   i n   b l o c k  
H which is s u b - d i v i d e d   i n t o   s i x   s u b - b l o c k s   f o r  
d e s c r i p t i v e   p u r p o s e s .  

Block A 
Val l ey - f loo r   depos i t s   o f   t he   R ive r  Tyne between 
Ormiston  and  the sea east of  Tyninghame,  together 
with  those  of   the   Cols toun  Water   north of G i f fo rd  
c o n s t i t u t e   b l o c k  A; however a t h r e e   k i l o m e t r e  
s t r e t c h   o f   t h e   R i v e r  Tyne between  Pencait land  and 
Hadd ing ton   f a l l s   ou twi th   t he   a s ses smen t   a r ea .  The 
r e source   b lock   boundary   ch ie f ly   co inc ides   w i th   t he  
back   fea ture   marking   the  limit o f   t h e   a l l u v i a l  
p la ins   o f   the   above   ment ioned   r ivers ,   bu t   where  
urban  development  (Ormiston,  Haddington  and East 
Lin ton)   has   encroached  on t o  them the   a l luv ium is 
no t   a s ses sed .  A t  t h e  mouth  of  the  River  Tyne, 
owing t o   t h e  merging   of   f luv ia l   and   mar ine  
d e p o s i t s ,   a n d   t h e   d i f f i c u l t y   i n   a t t e m p t i n g   t o  
d i s t i n g u i s h  them l i t h o l o g i c a l l y ,  blown  sand  and 
p o s t - G l a c i a l   m a r i n e   d e p o s i t s   b o r d e r i n g   t h e   e s t u a r y  
are a l s o   i n c l u d e d  in block A. 

The major   resource is  c o n t a i n e d   i n   t h e   a l l u v i u m  
which  forms  a  continuous s t r i p  from  the  western 
marg in   o f   t he   a s ses smen t   a r ea   t o   t he   r i ve r ' s  
e s t u a r y .   A l l u v i a l  terraces are well developed 
th roughou t   t he   va l l eys   o f   t he   R ive r  Tyne and   t he  
Colstoun Water, and   he ight   d i f fe rences   be tween 
a d j a c e n t  terraces a r e   u s u a l l y  i n  the  range 2 t o  



Table 8 Block A: Data f rom  sample   po in ts   and   the   assessment   o f   resources  

Sample poin t   Recorded   th ickness  Mean grading  percentage 
D e s c r i p t i v e  

Borehole T o t a l  Depth 
o r   p i t  minera l  o f  

b u r i a l  
m m 
-- 

ALLUVIUM 
NT 46 NW 237 2.9 1.6 
NT 46 NW 238  1.6 0.4 
NT 46 NE 109 4.5 0.1 
NT 56 NW 12 1.8+ 0.3 
NT 56 Nw 14 1.3 0.3 
NT 57 NW 12 l o o +  2 .o 
NT 57 NE 26 3.0+  0.3 
NT 57 NE 28 3.3+  0.2 
NT 57 SW 20 3.9+ 0.9 
NT 57 SW 21  2.8 0.6 
NT 67 NW 7  7.1 0.3 
Mean 3.0 0.6 

GLACIAL SAND AND GRAVEL 
NT 46 NW 238 3.7 2.1 

BLOWN SAND 
NT 67 NW 13 4.1 0.0 

POST-GLACIAL MARINE DEPOSITS 
NT 67 NW 9 4.9  0.6 
NT 67 NW 13  5.8+ 4.1 
NT 67 NW 16 2.6+  0.8 
NT 67 NE 24 2.2+ 0.3 
Mean 3.9 1.4 

LATE-GLACIAL MARINE DEPOSITS 
NT 67 NW 9 2.9 5.8 

TILL 
NT 67 NW 7 1.1 8.0 

I n t e r -   F i n e s  
vening 
waste -$ 
m mm 

20 
22 

8 
8 

15  
9 
6 
3 
5 

10 
7 
9 

3 

6 

4 

7 

Fine 
sand 

-3mm 
+$ 

7 

16 
1 9  
17 
90 
18 
12 

5 
6 
6 

11 
1 5  
16 

7 

75 

47 
68 
58 
66 
59 

11 

9 

Medium 
sand 

-1 mm 
+t 

11 
9 

27 
1 

1 5  
40 
14 
14  
12 
1 3  
27 
18 

11 

16 

36 
24 
33  
19 
28 

24 

11 

Coarse 
sand 
+1 
-4 mm 

12 
9 

12 
1 

11 
11 
12 
12 
18 
9 

13  
12 

20 

1 

8 
1 
1 
5 
4 

17 

18 

Fine 
grave  1 
+4 
-16 mm 

19  
12  
11 
0 

15  
11 
16 
17 
21 
17 
17 
15 

26 

1 

1 
0 
2 
5 
2 

25 

26 

Coarse 
g r a v e l  
+16 
-64 mm 

20 
1 5  
16 
0 

26 
17 
40 
27 
28 
32 
21 
23 

22 

1 

0 
0 
4 
0 
1 

19 

29 

Cobbles 
and 
boulders  
+64 mm 

2 
14 

9 
0 
0 
0 
7 

21 
10  
8 
0 
7 

11 

0 

0 
0 
0 
0 
0 

0 

0 

c a t e g o r y  
(see t h e  
diagram 
i n  Appendix 
C)  

VCG 
VCG 
SG 
S 
CSG 
SG 
G 
G 
G 
CG 
SG 
SG 

G 

S 

S 
S 
PS 
PS 
S 

SG 

G 

Statist ical  assessment of alluvium, blown sand,  post- and late-Glacial marine deposits and glacial sand 
and gravel 

Area of  exposed  mineral  
Area of   cont inuous  or   a lmost   cont inuous 

spreads  of   mineral   beneath  overburden 
Area of   d i scont inuous   spreads   o f   minera l  

beneath  overburden 
T o t a l  area o f   mine ra l  
Mean thickness   of   overburden 
Mean th i cknes   o f   mine ra l  
Estimated  volume  of  mineral  
Es t ima ted   y i e ld   o f   s and   and   g rave l   pe r  

h e c t a r e  

l O . l k m *  

0.9km2 

1.2km2 
11.6km2* 

0.6m 
4.0m 
46 m i l l i o n  m3 237% o r  17 m i l l i o n  m 3  

3m. The a l l u v i a l   p l a i n   o f   t h e   R i v e r  Tyne is  
commonly about  30Om wide, as around  Ormiston  and 
east of  Haddington,  but  achieves a width  of 800m 
near   Grants '  Braes Bridge [SO6 7191 and  downstream 
from East L i n t o n  i t  w i d e n s   s t e a d i l y   t o   o v e r  lkm. 
By contrast ,   between  Monkmil l   Is land L5SO 7511 and 
East L i n t o n   t h e   r i v e r   o c c u p i e s   a n   i n c i s e d   v a l l e y  
w h e r e   t h e   a l l u v i a l   p l a i n  i s  most ly  less than  l O O m  
wide ,   excep t   fo r  a s t r e t c h  west of  b i l e s  Castle 
L574  7581. 

A t  t h e   e s t u a r y   o f   t h e   R i v e r  Tyne  pos t-Glacial 
mar ine   depos i t s   occur   main ly  as f l a t t i s h   s p r e a d s  

w h i c h   c o a l e s c e   l o c a l l y   w i t h  low mounds composed of 
blown  sand,  for  example a t  West Barns  Links L-643 
7921.  

Where p r e s e n t ,   m i n e r a l  i s  b e l i e v e d   t o   o c c u r  
w i t h i n  lm of   t he   su r f ace   t h roughou t  most  of  the 
b l o c k .   E x c e p t i o n s   t o   t h i s   d o   o c c u r  however; 
around  Ormiston  for  example tne p r e s e n t   f l o o d p l a i n  
of  the  River  Tyne  has a c o v e r   o f   m a i n l y   s i l t y  
overbank  depos i t s ,   th i s   be ing   conf i rmed  by  
borehole  46 NW 237 which  proved 1.6m o f   s o i l ,  
sandy s i l t  and s i l t y   c l a y   a b o v e  2 .61~ of  sand  and 
g r a v e l .  An i n f e r r e d   b o u n d a r y   t o   t h i s  area of  



s i l t y  overburden  has  been  drawn  near  Winton House 
c438 6951. Betwleen Tyninghame  and West Barns 2655 
7811, s e v e r a l  areas are shown on   t he   r e source  map 
as d i s c o n t i n u o u s   s p r e a d s   o f   m i n e r a l   b e n e a t h  
ove rburden   because   f i e ld  mapping  revealed s i l t  and 
s i l t y   c l a y  a t  s u r f a c e ,   t h e   d e p o s i t s   b e i n g  
' c l a s s i f i e d  as pos t -Glac ia l   mar ine   depos i t s .  As 
t h e r e  are no s a m p l e   p o i n t s   t h e r e a b o u t s ,   t h e  
presence  of   any  underlying  mineral  is 
con jec tu ra l .   I n fe r r ed   boundar i e s   have   been   u sed  
on   the   resource   shee t   where   the   pos t -Glac ia l  
m a r i n e   d e p o s i t s   g r a d e   l a t e r a l l y  a t  sur face   f rom 
s i l t  a n d   c l a y   t o   s a n d ,   c l a s s i f i e d  as p o t e n t i a l l y  
workable ,   for   example   near   Eas t  Links 2648  7861. 

Two sample  points   near   Ormiston showed t h e  
a l l u v i u m   t o   c o n s i s t   o f  ' v e r y   c l a y e y '  g r a v e l ,  w i t h  
th i cknesses   o f  2.9 and 1.6m. However,  one  of 
t hese ,   bo reho le  46 NW 238,  proved a f u r t h e r  3.7m 
of gravel ,  which is c l a s s i f i e d  as g l a c i a l   s a n d   a n d  
g r a v e l  owing to   t he   p re sence   above  i t  of O. lm of  
a d i a m i c t o n   i n t e r p r e t e d  as f low till. East of 
Penca i t l and ,   bo reho le  46 NE 109  revealed 4.5m of 
sandy  grave2 on 1.2m of  t i l l  on bedrock, In t h e  
v a l l e y   o f   t h e   C o l s t o u n  Water a p i t  a t  E a g l e s c a r n i e  
2519  6951 proved sand more t h a n  1.8m t h i c k ,  where- 
as one   nea r   G i f fo rd   pene t r a t ed  1.3m of  'clayey' 
sandy g r a v e l ,  o v e r l y i n g  s i l t  a n d   c l a y ,   i n d i c a t i n g  
t h a t   t h e   d e p o s i t s   t h e r e a b o u t s  are v a r i a b l e   i n  
c o m p o s i t i o n .   P i t s   s u n k   i n   t h e   l o w e r   r e a c h e s   o f  
t h e   v a l l e y   o f   t h e   C o l s t o u n  Water near Bolton [ 5 0 7  
701 1 and Cols toun  Bridge 2515 71 4 1  f a i l e d   t o   p r o v e  
a n y   m i n e r a l ,   i n d i c a t i n g   t h a t  some o f   t h e  terraces 
t h e r e  are b a r r e n ,   p a r t i c u l a r l y   t h e   h i g h e r   o n e s .  

From Grants '  Braes Bridge t o  Tyninghame, s i x  
sample  points  in t he   a l luv ium  o f   t he   R ive r  Tyne  
showed t h e   d e p o s i t s   t o   b e   c h i e f l y   g r a v e l l y   w i t h  
t h i c k n e s s e s   i n   t h e   r a n g e  1 .O t o  7.lm wi th  a mean 
th i ckness   o f  3.5m, but  i t  should   be   no ted   tha t  a t  
f o u r  s i tes the   base   o f   t he   mine ra l  was n o t  
reached .   Wi th   the   except ion   of   p i t   57  NW 1 2 ,  
which  proved 2.0m o f   s o i l   a n d   s i l t y   o v e r b u r d e n ,  
sand  and  gravel  was shown t o  l i e  w i t h i n  l m  o f   t h e  
su r face .   A l so ,   i n   bo reho le  67 NW 7 n e a r  Tyne  
Bridge L613  7851, the   uppermost   depos i t   g raded  
as ' v e r y  clayey' pebbly sand and  resembles   an 
overbank  deposi t .  Downstream  from  Tyne  Bridge, a 
s u r f a c e   d e p o s i t   o f  carse c l a y  is  common, but  on 
t h e   b a s i s   o f  two  sample  points   on  the  lower 
terraces it  is  a metre o r  less i n   t h i c k n e s s .  
Post-Glacial   marine  deposi ts   found west of  West 
Barns  and a l s o  a t  h i g h e r   l e v e l s ,   f o r   e x a m p l e   n o r t h  
of   Tynefield L629  7791, are known f r o m   f i e l d  
mapping t o  be   c layey  a t  s u r f a c e   b u t   t h e   t h i c k n e s s  
is  unknown and  the  presence  of   any  mineral  
r e source   unde r ly ing   t hese   h ighe r  terraces i s  
c o n j e c t u r a l .  Around West Barns   the   pos t -Glac ia l  
mar ine   depos i t s  are sandy a t  s u r f a c e ,  ,as congirmed 
by p i t  67 NE 24 which  proved 2.2m of pebbly s ~ ~ d  
b u t   f a i l e d   t o   b o t t o m   t h e   d e p o s i t .  

Two boreholes  were d r i l l e d   i n   t h i s  area. 
Borehole  67 NW 9 proved 0.6m o f   s o i l  and carse 
c l a y  on 4.9m of s h e l l y   s a n d   c l a s s i f i e d  as post- 
Glacial m a r i n e   d e p o s i t s ,   o v e r l y i n g  0.3m c l a y e y  
s i l t  w i t h   r o o t l e t s ,   t e n t a t i v e l y   c l a s s i f i e d  as 
late-Glacial in a g e .   T h i s   i n   t u r n   o v e r l a y  2.9m of  
sandy g a v e l  on 8.3m of s i l t  and   c l ay ,   t oge the r  
c l a s s i f i e d  as l a t e - G l a c i a l   m a r i n e   d e p o s i t s .  
Borehole  67 NW 1 3 ,   s i t e d   i n  a former   sand   p i t  a t  
West Barns  Links,  proved 9.9m o f   s a n d   c l a s s i f i e d  
as blown  sand  and  post-Glacial   mineral   deposi ts  
b u t   t h e   b a s e   o f   t h e   d e p o s i t  was not  reached  owing 
t o   t e c h n i c a l   d i f f i c u l t i e s .  

The ma jo r i ty   o f   p i t s   and   bo reho les  in block  A 
encountered  groundwater,  and i n   s e v e r a l  cases was 
the   cause   o f   t he i r   t e rmina t ion .   Excep t ions  were 
sample   po in t s   s i t ed  on h igher  terraces, f o r  
example   p i t s  57 NE 26 and  28,  where water was n o t  

struck.  Groundwater was proved a t  depths   ranging 
from 1. l m  i n   b o r e h o l e  46 NE 109 t o  4.6m i n  
borehole  46 NW 238,   with a mean depth   o f  2.5m, on  
the   bas i s   o f   t en   s ample   po in t s .  Sand was former ly  
won from a p i t  a t  West Barns  Links,   but  only  from 
above  the water t a b l e .  

Based on 15   sample   po in ts ,   the  mean t h i c k n e s s e s  
of   minera l   and   overburden   for  a l l  d e p o s i t s   i n  
b lock  A are 4.0 and 0.6m r e s p e c t i v e l y   ( T a b l e  8). 
The mean g rad ing   o f   po ten t i a l ly   workab le   a l luv ium 
( t h e   p r i n c i p a l   r e s o u r c e )  is f i n e s  9 per   cen t ,   sand  
46 per   cen t   and   grave l   45   per   cen t .  

Block B This   b lock  takes i n   e x t e n s i v e   s p r e a d s  of 
g l ac i a l   s and   and   g rave l   occu r r ing   a round  Humbie, 
f rom  Duncrahi l l  2453  6561 i n   t h e   n o r t h - e a s t   t o  
Saughland 241 6  6121 i n  the  south-west .  The 
boundary  of   the   block is drawn a r b i t r a r i l y   t o  
i nc lude   t h i s   ma jo r   r e source   and  i s  bounded t o   t h e  
north-west  by  sub-block H 1  a n d   t o   t h e   s o u t h  by 
sub-block HZ,  bo th   o f   which   conta in   on ly   sca t te red  
pa tches   o f   g l ac i a l   s and   and   g rave l .   Th i s   e l eva ted  
area, lying  between  150  and 250m above O.D. h a s   a n  
i r r e g u l a r   s u r f a c e ,   c a u s e d  in p a r t   b y  numerous 
mounds o f   s and   and   g rave l   and   i n   pa r t   by  marked 
f l u v i a l   d i s s e c t i o n .  The b l o c k   c o n t a i n s   t h e  
Hamlets of F a l a  2438  6091 and Humbie (un-named on 
the   r e source   shee t )   and  is crossed  by  the A6 8 
t runk   road ,   bu t   t he re  are no b u i l t - u p  areas. 

Glacial sand   and   grave l   cons t i tu tes   the   major  
r e s o u r c e   i n   b l o c k  B ,  o c c u r r i n g  as spreads   and  
moundy d e p o s i t s   e i t h e r  a t  s u r f a c e   o r  as a lmost  
con t inuous   depos i t s   benea th  till overburden. 
Po t e n t i a l l y   w o r k a b l e   g l a c i o l a c u s   t r i n e   d e p o s i t s  
commonly u n d e r l i e   t h e   g l a c i a l   s a n d   a n d   g r a v e l   b u t  
have  not  been mapped a t  s u r f a c e ,   b e i n g   i d e n t i f i e d  
o n l y   i n   b o r e h o l e s  on t h e   b a s i s   o f   t h e i r   g r a d i n g  
c h a r a c t e r i s t i c s .   E x c e p t   f o r  two boreho les   nea r  
Saughland  which  proved t i l l  on bedrock,  and 
boreholes  46 SE 9 and 1 2  which  demonstrated 
non-minera l   g lac io lacus t r ine   depos i t s   sandwiched  
between t i l l s ,  a l l  sample   po in t s   i n   b lock  B c u t  
th rough  po ten t ia l ly   workable   minera l .  A t  t h e  
north-eastern  and  south-western extremities of t h e  
b lock   g l ac i a l   s and   and   g rave l   occu r s  as d i s c r e t e  
mounds and   r i dges ,   s epa ra t ed  by outcrops  of  till. 
Elsewhere  sand  and  gravel  forms a more o r  less 
cont inuous   cover ,   except   where   d i ssec ted   by  
streams. However, t he   s and   and   g rave l  i s  commonly 
c o n c e a l e d   b e n e a t h   s h e e t s   o f   s u p e r f i c i a l   a b l a t i o n  
o r   f l o w  t i l l  which  from  sample-point  data  ranges 
i n   t h i c k n e s s   f r o m  0.3 t o  3.7m (mean t h i c k n e s s  
1.9m). This  till is u s u a l l y   i n d i s t i n g u i s h a b l e  
f rom  the  ubiqui tous  underlying  lodgement  till and 
is  thus   no t  shown s e p a r a t e l y  on t h e   g e o l o g i c a l  
map. Consequent ly   the   ex ten t   o f   concea led   sand  
a n d   g r a v e l   d e p o s i t s  is  c o n j e c t u r a l   a n d   e x t e n s i v e  
use is made o f   i n fe r r ed   boundar i e s  on the   r e source  
map t o  show t h e  limit of   concealed  mineral  
d e p o s i t s  . 

The d r i l l i n g   i n v e s t i g a t i o n   h a s   c o n f   i r m e d  
o b s e r v a t i o n s  by earlier workers ,   for   example  Kirby 
( 1 9 6 8 1 ,   t h a t   t h e   d r i f t   s u c c e s s i o n   i n   t h i s  area 
con ta ins   mu l t ip l e   s equences ,  commonly wi th  up t o  
t h r e e   d i s t i n c t   d e p o s i t s  of till separa ted   by  
g l a c i a l  meltwater d e p o s i t s .   T h i s  phenomenon was 
f i r s t   o b s e r v e d  in n a t u r a l   s e c t i o n s   i n   t h e   v a l l e y  
s i d e s   o f   t h e   K e i t h  Water; t h r e e  t i l l s  o r  more were 
observed i n   f i v e   b o r e h o l e s   a n d  two till hor izons  
were r e c o r d e d   i n  a fu r the r   n ine   bo reho les   w i th in  
the  block.  

In block  B ,  t h e  mean g r a d i n g   o f   t h e   g l a c i a l  
sand  and  gravel  is f i n e s  9 per   cen t ,   sand  78 Per 
cent   and  gravel   13  per   cent   (Table   9) ,   f rom  which 
i t  i s  clear t h a t   g r a v e l  i s  n o t  common. Thin 
g r a v e l l y   d e p o s i t s  were found in   t he   Saugh land  area 
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Table 9 Block B: Data f rom  sample   po in ts   and   the   assessment  of resources  

Sample poin t   Recorded   th ickness  Mean grading   percentage  
D e s c r i p t i v e  
c a t e g o r y  

Bo re ho le   To ta l   Dep th   In t e r -   F ines   F ine  Medium Coarse  Fine  Coarse  Cobbles   (see  the 
o r   p i t   m i n e r a l  of vening   sand   sand   sand   grave l   g rave l   and   d iagram 

b u r i a l  waste -& +& +* +1 +4  +16 boulders   in   Appendix  
m m m mm -$nun -1 mm -4 mm -16 mm -64 mm +64 mm C) 

GLACIAL SAND AND GRAVEL 
NT 46 NE 108 2.0 0.1 
NT 46 SW 25 2.1 0.5 
NT 46 SW 26  1.2 0.5 
NT 46 SW 27 17.2  0.3 
NT 46 SW 28 9.9 0.1 
NT 46 SW 29 2.7 14.3 
NT 46 SW 30 5.5 2.6 
NT 46 SW 31 5.5  5.8 
NT 46 SW 32 4.9 8.6 
NT 46 SW 33 7.3  0.5 
NT 46 SW 35  6.0 1.7 
NT 46 SW 36 4.7 1.4 
NT 46 SW 37 2.0 1.5 
NT 46 SW 38 3.0 0.4 
NT 46 SW 41 11.1+ 0.0 
NT 46 SE 10 6.8 3.5 
NT 46 SE 11 4.6 3 .O 
NT 46 SE 18 2.4  0.6 
Mean 5.5  2.5 

GLACIOLACUSTRINE  DEPOSITS 
NT 46 NE 108  1.0 2.1 
NT 46 SW 25 4.2  3 03 
NT 46 SW 28 5.0  3.4 
NT 46 SW 29  4.4  3 .O 
NT 46 SW 30 8.7  5.3 
NT 46 SW 31 5.5  0.3 
NT 46 SW 33 10.0  2.5 
NT 46 SW 34 7.1 12.0 
NT 46 SW 35 1.8 7.7 
NT 46 SW 36 7.4 7 05 
NT 46 SE 11 5.4 1 .o 
Mean 5.5 4.4 

0.1 

2.0 
6.6* 

8.8Q 

12.04l 

0.4 

1.0 

1.8 

9 62 
23  39 
8 11 
9 45 
7 30 

10  76 
5 19  
9 78  
9 45 
9 42 
6 14  

12  37 
9  6 
5  3 
9 70 
9 65  
9 56 

23   63  
9 45 

17  73 
29  66 
20  70 
18 65  
16  69 
1 5   8 3  
19  70 
20  63 
17  65 
18 64 
20  76 
19  69 

20 
21 
27 
39 
26 
12 
29 
13 
43 
30  
33  
38  
10 

9 
21 
23 
31 

8 
28 

8 
4 

10 
12  
12 
1 

11 
13 
10  
15 

3 
10 

4 
8 

10  
4 
9 
1 

13 
0 
2 
5 

12 
5 

16 
11 
0 
2 
3 
2 
5 

1 
1 
0 
3 
1 
1 
0 
3 
1 
1 
1 
1 

3 
7 

25 
2 

14  
0 

13 
0 
1 
8 

17 
6 

29 
31 
0 
1 
1 
2 
6 

1 
0 
0 
2 
1 
0 
0 
1 
4 
1 
0 
1 

2 
2 

19  
1 

13  
1 

17 
0 
0 
5 

15  
2 

30 
38  
0 
0 
0 
2 
6 

0 
0 
0 
0 
1 
0 
0 
0 
3 
1 
0 
0 

0 
0 
0 
0 
1 
0 
4 
0 
0 
1 
3 
0 
0 
3 
0 
0 
0 
0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

PS 
VCPS 
SG 
S 
SG 
cs 
SG 
S 
S 
PS 
SG 
CP s 
G 
G 
S 
S 
S 
VCPS 
Ps 

cs 
vcs 
vc s 
cs 
cs 
cs 
cs 
vcs 
cs 
cs 
vc s 
cs 

* Inc ludes  5.0m of p o t e n t i a l l y   w o r k a b l e   g l a c i o l a c u s t r i n e   d e p o s i t s  
8 Inc ludes  8.7m of p o t e n t i a l l y   w o r k a b l e   g l a c i o l a c u s t r i n e   d e p o s i t s  

Inc ludes  10.0m of  p o t e n t i a l l y   w o r k a b l e   g l a c i o l a c u s t r i n e   d e p o s i t s  

Statist ical  assessment of glacial sand and gravel 

Area of  exposed  mineral  
Area of cont inuous   o r   a lmost   cont inuous  

spreads  of mineral   beneath  overburden 
T o t a l  area of m i n e r a l  
Area of worked  ground 
Mean t h i c k n e s s  of  overburden 
Mean th icknes   o f   minera l  
Est imated volume  of  mineral 
Es t ima ted   y i e ld  of sand  and  gravel   per  

h e c t a r e  

5 . 3km2 

2.9km2 
8 . 2km2 

2.5m 
5.5m 
45 m i l l i o n  m3 3 8 %  o r  17 m i l l i o n  m3 

<o. lkm2 

55 thousand m3 238% o r  2 1 thousand m3 

i n   b o r e h o l e  46 SW 26 and i n   p i t s  46 SW 37 and 38 ,  
bo th   o f   wh ich   f a i l ed   t o   p rove   t he   base   o f   t he  
d e p o s i t ,   b u t   o t h e r   b o r e h o l e s   i n   t h e  same d i s t r i c t  
proved  mainly  sand.  Boreholes 46 SW 28 and 30  
nea r   Cos te r ton  Mains L434 6261 proved two hor izons  
of sandy gravel s e p a r a t e d  by thick,   predominant ly  
sandy   s equences ,   bu t   t he   uppe rmos t   g rave l ly  
d e p o s i t s  were only  1.7 and 2.6m t h i c k .   F a r t h e r   t o  
t he   no r th -eas t   bo reho le  46 SW 35 demonstrated 6.0m 
of sandy gravel, o the rwise   s andy   depos i t s  

preva i led .  
A l t h o u g h   t h e   h i s t o r y   o f   d e p o s i t i o n  i s  complex, 

i n   g e n e r a l  terms e v i d e n c e   s u g g e s t s   t h a t  much o f  
t h e   d e p o s i t i o n   o c c u r r e d   i n  a del ta-fan  environment  
i n  ice-dammed l akes   con ta in ing   l a rge   masses  o f  
dead ice, w i t h  a s o u r c e   o f   s u p p l y   t o   t h e  west o r  
sou th -wes t ,   t hus   accoun t ing   fo r   t he   b road   f i n ing  
i n   g r a d e   i n  a n o r t h - e a s t e r l y   d i r e c t i o n .   T h i s  
hypothes is   would   appear   to   be   borne   ou t   by  
sample-point   data   f rom  Duncrahi l l ,   Nether   Kei th  



Table 10 Block C: Data from  sample  points   and  the  assessment   of   resources  

Sample poin t   Recorded   th ickness  Mean grading   percentage  
D e s c r i p t i v e  

Borehole   Total   Depth  Inter-   Fines   Fine Medium Coarse 
o r   p i t   m i n e r a l  of vening  sand  sand  sand 

b u r i a l  waste -& +$ +* +1 
m m m mm -tmm -1 mm -4 mm 

BLOCK C: GLACIAL SAND AND GRAVEL 
NT 56 NW 3 7.1  1.3 
NT 56 NW 5 3.6  1.7 
NT 56 NW 6 1.8 0.5 
NT 56 NW 7 4.1  0.4 
NT 56 NW 9 6.1  3.5 
NT 56 NW 10 3.7  0.3 
NT 56 NE 3 4.2  0.5 
NT 56 NE 4 6.9  0.3 
NT 56 NE 13 2.3  0.4 
NT 56 SW 1 6.0  0.5 
NT 56 SW 2 3.2  5.8 
NT 56 SW 3 19.1  0.4 
NT 56 SW 4 5.0  0.2 
NT 56 SW 5 2.9  2.1 
NT 56 SW 6 13.2  0.3 
NT 56 SW 7 3.2  0.3 
NT 56 SW 11 3.2+  0.2 
NT 56 SW 12 1.6  1.0 
NT 56 SW 13 1.4  1.6 
NT 56 SW 14 10.4  2.6 
NT 56 SE 1 3.3  0.3 
Mean 5.3  1.2 

GLACIOLACUSTRINE  DEPOSITS 
NT 56 NW 5 2.3  5.3 
NT 56 NW 7 2.3 8 .O 
NT 56 NW 11 4.1  6.5 
NT 56 NE 4 8.3  7.2 
NT 56 SW 1 0.9  6.5 
NT 56 SW 2 0.8 9 .o 
NT 56 SW 4 4.3  5.2 
NT 56 SW 6 2.5  8.3 
NT 56 SW 7 2.0  3.5 
NT 56 SW 14  1.2+  13.0 
Mean 2.9  7.2 

FLOW TILL 
NT 56 NW 5 1.5 0.2 
NT 56 SW 2 1.0 4.8 
Mean 1.2 2.5 

8 
11 
11 
12 
10 
13 
6 
6 
4 
9 
11 

0.7 9 
9 
5 

2.5" 9 
10 
4 
17 
37 
4 
8 
9 

26 
26 
29 
23 
24 
27 
19 
19 
24 
21 
23 

14 
13 
13 

13 
23 
14 
10 
11 
17 
11 
31 
5 
8 
10 
6 
8 
5 
44 
12 
2 
18 
40 
14 
9 

16 

66 
72 
55 
59 
51 
52 
60 
68 
56 
75 
62 

14 
8 

11 

15 
62 
15 
15 
11 
24 
14 
38 
13 
11 
14 
11 
14 
15 
33 
11 
6 
19 
10 
17 
21 
19 

8 
2 
16 
16 
14 
16 
19 
12 
19 
4 

14 

13 
13 
13 

15 
1 
13 
16 
13 
10 
15 
9 
14 

15 
17 
19 
26 
4 
8 
13 
8 
4 
13 
16 
13 

1? 

0 
0 
0 
1 
6 
1 
1 
1 
1 
0 
1 

10 
10 
10 

c a t e g o r y  
Fine  Coarse  Cobbles (see t h e  
g rave l   g rave l   and   d i ag ram 
+4  +16 b o u l d e r s   i n  Appendix 
-16 mm -64 mm +64 mm C) 
-- 

24 
2 
23 
22 
20 
13 
30 
9 
16 
22 
20 
22 
28 
23 

6 
18 
12 
11 
6 
18 
17 
17 

0 
0 
0 
1 
3 
2 
0 
0 
0 
0 
0 

16 
15 
15 

23 
1 
21 
24 
33 
18 
24 
7 
22 
23 
21 
26 
21 
20 
4 
34 
26 
12 
3 
27 
20 
20 

0 
0 
0 
0 
2 
2 
1 
0 
0 
0 
0 

17 
24 
21 

2 
0 
3 
1 
2 
5 
0 
0 
26 
8 
9 
9 
1 
6 
0 
7 
37 
15 
0 
7 
9 
6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

16 
17 
17 

G 
cs 
CG 
CG 
CG 
CSG 
G 
PS 
G 
G 
CG 
G 
G 
G 
PS 
CG 
G 
CSG 
VCP s 
G 
G 
SG 

vc s 
vcs 
vc s 
vcs 
VCPS 
VCP s 
cs 
cs 
vc s 
vcs 
vc s 

CG 
CG 
CG 

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

Statistical assessment of glacial sand and gravel 

Area of exposed  mineral  
Area of   cont inuous   o r   a lmost   cont inuous  

s p r e a d s  of minera l   benea th   overburden  
Area of   d i scont inuous   spreads  of m i n e r a l  

beneath  overburden 
T o t a l  area of m i n e r a l  
Area of worked  ground 
Mean t h i c k n e s s  of overburden 
Mean th i cknes   o f   mine ra l  
Estimated  volume of minera l  
Es t ima ted   y i e ld  of sand   and   grave l   per  

h e c t a r e  

5.lkm2 

<o . lkm2 
1 . 2km2 
5 . 7km2* 

<O . 1 km2 
1.2m 
5.3m 
30 m i l l i o n  m3 2 36% o r  11 m i l l i o n  m3 

53 thousand m3  *36% or 19 thousand m3 

* I n  t h e   c a l c u l a t i o n  of t h i s   f i g u r e  50 p e r   c e n t   o f   t h e  area of   discont inuous  spreads  of   mineral   beneath 
overburden is  assumed 
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[453  6471, Highlea C465  6441 a n d   H a t t o n h i l l  [ 4  71 
6371, which   demonst ra te   p redominant ly   very   f ine  
gra ined   sed iments  . For  example  borehole  46 NE 108 
proved 12.3m o f   g l a c i o l a c u s t r i n e   d e p o s i t s ,   o n l y  
1.0m of  which is poten t ia l ly   workable .  

On the   bas i s   o f   19   s ample   po in t s   t he  mean 
t h i c k n e s s   o f  a l l  p o t e n t i a l l y   w o r k a b l e   g l a c i a l  
meltwater d e p o s i t s  is 8.5m. I f ,  however,   the 
p o t e n t i a l l y   w o r k a b l e   g l a c i o l a c u s t r i n e   d e p o s i t s  are 
exc luded   on   the   g rounds   tha t   they   compr ise   ch ie f ly  
f i n e   s a n d   a n d   f i n e s   a n d   a r e   u n l i k e l y   e v e r   t o   b e  
e x p l o i t e d ,   t h e  mean t h i c k n e s s   f a l l s   t o  5.5m (Table  

Groundwater was proved   wi th in   minera l   in  a 
n m b e r   o f   b o r e h o l e s   i n   b l o c k  B ,  bu t   main ly  a t  
depths   o f  10m o r  more  below  surface. However i n  
boreholes  46 SW 27,  29,  35  and  46 SE 11 ground- 
water was recorded a t  depths   be low  sur face   o f  9.1, 
5.8, 8.0 and 7.5m, r e s p e c t i v e l y .  Sand i s  
c u r r e n t l y   b e i n g  won from a p i t  a t  C450 6401 n e a r  
Kei th   Mar ischa l .   The   l i tho logy  i s  d e s c r i b e d   i n  
s e c t i o n  46 SW 41  (Appendix E) .  

S t a t i s t i c a l   a s s e s s m e n t s  are o f f e r e d   f o r   t h e  
g l a c i a l   s a n d   a n d   g r a v e l   i n   b l o c k  B; d e t a i l s  are 
g i v e n   i n   T a b l e  9 . 

9). 

Block C 
Glacial sand   and   g rave l   fo rming   f a i r ly   ex t ens ive  
depos i t s   a round Long Newton l 5 1 5  6481, Latch  c524 
6391 and Long Yester, are i n c l u d e d   i n   b l o c k  C 
which l ies south   o f   Gi f ford   ( sub-b lock  H3) and is 
bounded t o   t h e   s o u t h  by t h e  Lammermuir Hills 
(sub-block H2). P a t c h y   d e p o s i t s   o f   g l a c i a l   s a n d  
and   g rave l   occu r   t o   t he  east i n   b l o c k  D and  more 
s p a r s e l y   t o   t h e  west i n  sub-block Hz;  n o r t h  of the  
b lock ,   sand   and   grave l  is rare and t o   t h e   s o u t h ,  
v i r t u a l l y   a b s e n t .  The  block  boundary  has  no 
g e o l o g i c a l   s i g n i f i c a n c e ,   b e i n g   d r a w n   a r b i r a r i l y   t o  
e n c l o s e   t h i s   a r e a   o f   f a i r l y   c o n t i n u o u s   s p r e a d s   o f  
sand  and  gravel .  To t h e   e a s t   i n   b l o c k  D ,  the   sand  
a n d   g r a v e l   d i s p o s i t i o n  i s  more patchy  and  mainly 
a t  h i g h e r   e l e v a t i o n s   t h a n   i n   b l o c k  C. The wes tern  
boundary  with  sub-block Hz i s  i n t e n d e d   t o  
demarca te   t h i ck   depos i t s  of g l ac i a l   s and   and  
g rave l   exempl i f i ed  by boreholes  56 NW 3 and 56 SW 
1 from t h e   g e n e r a l l y   t h i n   s p r e a d s   c h a r a c t e r i s t i c  
of  sub-block Hz.  Block C i s  a r u r a l  area with  one 
working   sand   and   grave l   p i t   near  Long Yester a t  
l 5 3 4  641 1. 

The t o p o g r a p h y   o f   t h e   d i s t r i c t  i s  dominated  by 
the  morphology  of   the  deposi ts   of   sand  and 
g r a v e l .  A prominent series o f  kame terraces 
borde r s   t he   no r the rn   f l anks   o f   t he  Lammermuir 
Hills around  Latch,  a t  e l e v a t i o n s  up t o   a l m o s t  
300m above OD. On lower  ground  s teep-sided  r idges 
and   e longa te  mounds t rending   approximate ly  
wes t-sout  h-wes t t o  eas t-nort  h-eas t a r e  common, 
e s p e c i a l l y   s o u t h   o f  Yester Mains l 5 3 7   6 6 7 1  as f a r  
as the  road  between Long Yester and West Latch  
L522 6471.  I n   t h e   e a s t e r n  part of  t he   b lock  
however,  around Long Yester and Castle Mains c556  
6631, t h e  mounds are more  subdued,  producing 
ro l l i ng ,   undu la t ing   t opography .  

The s a n d   a n d   g r a v e l   d e p o s i t s   i n   b l o c k  C are t h e  
product   o f   mul t i -phase   sed imenta t ion ,   on   the  
ev idence   o f   the   d i f fe ren t   morphologies   and  
l i t h o l o g i e s   p r e s e n t .  What appear  t o  be t h e   o l d e s t  
d e p o s i t s  make up t h e  kame terraces around  Latch, 
which were formed while s t a t i c  o r  waning g l a c i a l  
ice occup ied   t he   g round   t o   t he   no r th ,   a l t hough  
sand  and  gravel  may a l s o   h a v e  been l a i d  down 
e n g l a c i a l l y   o r   s u b g l a c i a l l y  a t  lower   e l eva t ions  a t  
t h e  same time. With time, sand   and   grave l  
d e p o s i t i o n   t o o k   p l a c e   a t   p r o g r e s s i v e l y   l o w e r  
l e v e l s ,   a n d  was commonly preceded by a l a c u s t r i n e  
phase, as d e m o n s t r a t e d   b y   t h e   g l a c i o l a c u s t r i n e  

depos i t s   r eco rded   i n   14   s ample   po in t s .   Me l t -ou t  
of  dead ice h a s   c o n t r i b u t e d   t o   t h e   i r r e g u l a r  
topography now d i s p l a y e d   i n   t h e   d i s t r i c t ,  
Deposits  of till are common w i t h i n   t h e  meltwater 
sequences ,   and   a l so  as a s u r f a c e   d r a p e ;   t h e  
l a t t e r  d i s p o s i t i o n  was shown i n   t e n   s a m p l e   p o i n t s  
i n  the block .   This  phenomenon, a l t h o u g h   n o t  SO 

widespread as i n   b l o c k  B,  h a s   p o s e d   d i f f i c u l t i e s  
i n   p r e d i c t i n g   t h e   d i s t r i b u t i o n   o f   c o n c e a l e d  
m i n e r a l   d e p o s i t s ;   t h e   p o s i t i o n i n g   o f   i n f e r r e d  
boundaries  shown on   t he   r e source  map wi th in   b lock  
C should  therefore   be  viewed  with  caut ion.  

The  mean g r a d i n g   o f   g l a c i a l   s a n d   a n d   g r a v e l   i n  
block C is f i n e s  9 per   cen t ,   sand   48   per   cen t   and  
g r a v e l  43 p e r   c e n t ,   e q u i v a l e n t   t o  sandy gravel. 
I f   g l a c i o l a c u s t r i n e   d e p o s i t s  are i n c l u d e d ,   t h e  
o v e r a l l  mean grading   becomes   f ines   12   per   cen t ,  
sand   54   per   cen t   and   grave l   34   per   cen t .  Where 
po ten t i a l ly   workab le   g l ac i a l   s and   and   g rave l  was 
proved i n  sample   po in t s ,   g rave l  was a lmost  
ub iqui tous ,  in c o n t r a s t   t o   b l o c k  B where i t  is 
rare. Except ions were boreholes   56 NE 4 and  56 SW 
6 ,   i n   w h i c h   t h i c k   s e q u e n c e s   g r a d i n g  as pebbly sand 
were penet ra ted .  It should   be   no ted   tha t  a s h o r t  
d i s t a n c e  west of  borehole 56 SW 6 ,   i n   t h e  Long 
Yester g r a v e l   p i t   ( s e e  56 SW 1 4 )   g r a v e l  i s  
abundant i n   t h e   f a c e s   e x p o s e d   t h e r e .  A pre- 
dominantly  arenaceous  sequence was a l s o   r e c o r d e d  
i n   b o r e h o l e   5 6  NW 5 n e a r   R e d s h i l l  Z525 6611. 

P o t e n t i a l l y   w o r k a b l e   g l a c i o l a c u s t r i n e   d e p o s i t s ,  
composed c h i e f l y  of f ine   sand   and  s i l t ,  were 
proved i n   t e n   s a m p l e   p o i n t s ,   u s u a l l y   b e n e a t h  
g l ac i a l   s and   and   g rave l ,   bu t   benea th   f l ow t i l l  i n  
borehole   56 NW 11, a t  Long Yester. The  extremely 
f i n e   g r a i n e d   n a t u r e   o f   t h i s   r e s o u r c e  w i l l  a lmost  
c e r t a i n l y   p r e c l u d e  i t  f r o m   e x p l o i t a t i o n ;   t h e r e f o r e  
i t  is not   assessed .  

Po ten t i a l ly   workab le   f l ow t i l l  was proved a t  
s u r f a c e   i n  a number of   sample   po in ts ,   bu t  was 
c o n s i d e r e d   t o   b e   p o t e n t i a l l y   w o r k a b l e   i n   o n l y  two 
boreholes  where i t  graded as 'e layey ' gravel; 
consequent ly   f low till i s  no t   a s ses sed .  

The t h i c k n e s s  of p o t e n t i a l l y   w o r k a b l e   g l a c i a l  
sand  and  gravel,   based on 21   sample   po in ts  a l l  but  
one of which  bot tomed  the  deposi t ,   ranges  f rom 1.4 
t o  19.lm  and  the mean t h i c k n e s s  i s  5.3m; t h e  
g r e a t e s t   t h i c k n e s s e s  are l i k e l y   t o   u n d e r l i e   t h e  
kame terraces i n   t h e   L a t c h  area where  borehole  56 
SW 3 r eco rded   t he  maximum t h i c k n e s s   i n   b l o c k  C. 

On the   ev idence   o f   assessment   boreholes   the  
ma jo r i ty   o f   t he   r e source  l ies above  groundwater. 
Water was encountered   wi th in   g lac ia l   sand   and  
g r a v e l   i n  a number  of b o r e h o l e s ,   b u t   i n   t h e  
m a j o r i t y  i t  probably  emanated  from  perched water 
t a b l e s   o c c u r r i n g   n e a r   t h e   b a s e   o f   t h e   p e r m e a b l e  
deposi ts .   Groundwater  was recorded a t  r e l a t i v e l y  
s h a l l o w   l e v e l s   o n l y  in boreholes   56 NW 3 and 5 a t  
depths   of  4.3 and 2.5m r e s p e c t i v e l y .  

There i s  one   work ing   s and   and   g rave l   p i t   i n  
t h i s   b l o c k :   t h e   s u c c e s s i o n  a t  one l o c a l i t y   i n   t h e  
p i t  is d e s c r i b e d  in s e c t i o n  56 SW 14  (Appendix 
E) .  Details of the  assessment   of   glacial   sand  and 
g r a v e l  are g i v e n   i n   T a b l e  10. 

Block D 
Depos i t s   o f   g l ac i a l   s and   and   g rave l   w i th  a 
somewhat p a t c h y   d i s t r i b u t i o n   a n d   v a r y i n g  modes of  
o r i g i n ,  are encompassed by block D. The block is  
s i t u a t e d  on the f l a n k s   o f   t h e  Lammermuir Hills 
between  Garvald  and  Newlands [569  6651, being 
bounded on t h e  west by b lock  C ,  on t h e  east by 
b lock  E and  elsewhere  by  block H. With t h e  
e x c e p t i o n   o f   t h e   v i l l a g e   o f   G a r v a l d ,   t h e   d i s t r i c t  
is g iven   ove r   t o   f a rming .  

The lower   g round   has   an   undu la t ing ,   i r r egu la r  
topography  dominated   by   severa l   deeply   inc ised  
g l a c i a l   d r a i n a g e   c h a n n e l s ,   t h e  most  prominent O f  
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Table 11 Block D :  Data from  sample  points   and  the  assessment  of r e s o u r c e s  

Sample  point  Recorded  thickness Mean grading   percentage  
D e s c r i p t i v e  
c a t e g o r y  

Bore  hole  Total   Depth  Inter-   Fines  Fine Medium Coarse  Fine  Coarse  Cobbles  (see  the 
o r   p i t   m i n e r a l  o f  veni  ng sand  sand  sand  gravel   gravel   and  diagram 

b u r i a l  waste -& +& +i +1 +4  +16 boulders   in   Appendix  
m m m mm -$mm -1 mm -4 mm -16 mm -64 mm +64 LMI C) 

GLACIAL SAND AND GRAVEL 
NT 56 NE 6 4.4  2.5  0.4 
NT 56 NE 8 2.4 0 02 
NT 56 NE 9 10.7  0.3 
NT 56 NE 11 3.0+  0.2 
NT 56 NE 14 2.6+  0.2 
NT 56 NE 15 5.4  0.1 
NT 57 SE 2 6.0  1.3 
NT 57 SE 3 3.7  0.2 
NT 57 SE 4 4.7  0.3 
NT 57 SE 5 7.0  0.2 
Mean 5.0 0.5 

FLOW TILL 
NT 57 SE 2 1.0  0.3 

8 
10 
9 
9 
3 
1 
9 
9 
17 
7 
8 

9 23 
5 6 
5 8 

27 8 
2 14 
1 5 
10 16 
11 21 
19 28 
13 36 
10 17 

19 
14 
18 
5 
22 
13 
19 
18 
12 
11 
15 

21 
24 
30 
9 
21 
27 
21 
18 
9 
17 
21 

16 
33 
26 
25 
31 
42 
19 
23 
8 

11 
23 

4 
8 
4 
17 
7 

11 
6 
0 
7 
5 
6 

SG 
CG 
G 
G 
G 
G 
G 
SG 
CSG 
SG 
G 

16 12  12 15  21 20 4 CG 

T I L L  
NT 57 SE 5 3.9  10.3 22 42 23 5 4 4 0 VCP s 

S t a t i s t i c a l  assessment of glacial sand and gravel 

Area of exposed  mineral  3 .2 km2 
Area o f   d i scon t inuous   sp reads   o f   mine ra l  

beneath  overburden 0.5km2 
T o t a l  area of m i n e r a l  3 . 5km2* 
Area of  worked  ground <O . 1 km2 
Mean t h i c k n e s s  of overburden 0.5m 
Mean thicknes  of   mineral  5 .Om 
Estimated  volume  of  mineral  18 m i l l i o n  m3 238% o r  7 m i l l i o n  m3 
Es t ima ted   y i e ld  of sand  and  gravel   per  

h e c t a r e  50 thousand m3 238% o r  19 thousand m3 

* In t h e   c a l c u l a t i o n   o f   t h i s   f i g u r e  50 p e r   c e n t   o f  
overburden i s  assumed 

which are now occupied by Danskine  Loch, Snawdon 
Howe and  the  misfi t   Sounding  Burn, a t r i b u t a r y  of  
the  Whitt ingehame Water. The h ighes t   g round 
occurs  around Snawdon l 5 8 4  6771 and  Darned 
House 2587  6641, where mounds of   sand  and  gravel  
form  prominent   hi l locks.  

Although a l l  t h e   p o t e n t i a l l y   w o r k a b l e  material 
i n   b l o c k  D i s  c l a s s i f i e d  as g l a c i a l   s a n d   a n d  
g r a v e l ,   t h e   v a r i e t y   o f   e l e v a t i o n s  a t  which  the 
depos i t s   occu r ,   t oge the r   w i th   t he i r   morpho logy ,  
i n d i c a t e   t h a t   t h e i r   d e p o s i t i o n a l   h i s t o r y  was 
e p i s o d i c .  The o ldes t   s and   and   g rave l  was l a i d  
down as mounds and kame terraces on  high  ground 
between Dod Law c568  6461 and Birset H i l l  2591 
6 8 3 1  a t  e l e v a t i o n s   u p   t o   a b o u t  300m above OD. 
F a i r l y   e x t e n s i v e  kame terraces, composed o f  
g l a c i a l   s a n d   a n d   g r a v e l ,   a l s o   o c c u r  a t .  lower 
levels around Nunraw c597 7061 and  Garvald. 
Depos i t s  a t  similar e l e v a t i o n s   i n   t h e   n e i g h b o u r -  
hood o f   Ca r f r ae  2575 6921 demonstrate  a more 
moundy fo rm,   w i th   t he   added   compl i ca t ion   t ha t   t h in  
f low till t h e r e a b o u t s  may conceal  sand  and 
g r a v e l .  The e x t e n t   o f   s u c h  a f low till s h e e t  is 
u n c e r t a i n ;   h e n c e   t h e   i n f e r r e d   b o u n d a r y   l i m i t i n g  a 
possible   concealed  resource  south-wes t of   Car f rae .  

The mean grading  of g l a c i a l   s a n d   a n d   g r a v e l   i n  
b l o c k  D i s  f i n e s  8 pe r   cen t ,   s and  42 per   cen t   and  
g r a v e l  50 p e r   c e n t ;   c o r r e s p o n d i n g   t o  gravel (Table  

t h e  area of   d i scont inuous   spreads   o f   minera l   benea th  

11). The most g r a v e l l y   m a t e r i a l  was r e c o r d e d   i n  
s a m p l e   p o i n t s   i n   t h e   s o u t h - e a s t e r n  part of t h e  
b lock ,   reaching  80 p e r   c e n t  i n  the sec t ion   sampled  
near  Darned  House (56 NE 15). Elsewhere   i n   t he  
b lock   g l ac i a l   s and   and   g rave l   g raded  as sandy 
gravel o r  gravel, a l though   ho r i zons  of pebbly 
sand were r e c o r d e d   i n   b o r e h o l e s  57 SE 4 and 5 n e a r  
Nunraw. For   t he   mos t   pa r t   t he   r e source   i n   b lock  D 
is  ra the r   poor ly   g raded   and   ' d i r ty ' ,  some o f   t h e  
material b e i n g   c l a s s i f i e d  as ' c layey ' .  Flow till 
was recorded i n   b o r e h o l e s  56 NE 6 and 57 SE 2, and 
a l though   p rov ing   po ten t i a l ly   workab le  a t  t h e  
la t ter  s i te ,  i t  is  n o t   a s s e s s e d .   G l a c i o l a c u s t r i n e  
d e p o s i t s .  were n o t   f o u n d   i n   t h i s   b l o c k .  

The mean t h i c k n e s s   o f   g l a c i a l   s a n d   a n d   g r a v e l  
i s  5.0m and  the   range  is  from 2.4 t o  10.7m; o n l y  
two p i t s   f a i l ed   t o   p rove   t he   base .   Groundwate r  
was no t   r eco rded   w i th in   g l ac i a l   s and   and   g rave l  i n  
any  sample  point.  A few small borrow p i t s   h a v e  
b e e n   w o r k e d   i n t e r m i t t e n t l y   f o r   l o c a l   u s e ,   f o r  
example   s ec t ion  56 NE 15. 

Details o f   t he   a s ses smen t   o f   g l ac i a l   s and   and  
g r a v e l  are g i v e n   i n   T a b l e  11. 



Table 12 Block E:  Data f rom  sample   po in ts   and   the   assessment   o f   resources  

Sample p o i n t  

Borehole 
o r   p i t  

GLACIAL SAND 
NT 67 SW 3 
NT 67 SW 5 
NT 67 SE 15 
NT 67 SE 16 
NT 67 SE 17 
NT 67 SE 18 
NT 67 SE 19 
NT 67 SE 20 
NT 67 SE 21 
Mean 

TILL 
NT 67 SE 16 

Recorded  thickness  Mean grading  percentage 
D e s c r i p t i v e  
c a t e g o r y  

Tota l   Depth   In te r -   F ines   F ine  Medium Coarse  Fine  Coarse  Cobbles   (see  the 
mine ra l   o f   ven ing   s and   s and   s and   g rave l   g rave l   and   d i ag ram 

m m m mm -$mm -1 mm -4 mm -16 mm -64 mm +64 mm C) 
b u r i a l  waste -& +& +$ +1 +4  +16 boulders  i n  Appendix 

AND GRAVEL 
7.4  2.1 
2.2 0.3 
11.8  0.2 
3 .O 0.1 
3.0 0.7 
11.4 0.1 
6.6  0.2 
6.2  0.3 
12.5  0.2 
7.1 0.5 

22 
11 
7 
5 
8 
15 
9 
18 
15 
13 

74 4 
10 14 

4 6 
5 12 
7 10 
29 21 
12 15 
44 6 
59 17 
32 12 

0 
14 
15 
17 
16 
12 
20 
7 
5 
11 

0 
23 
27 
26 
34 
14 
18 
11 
3 
14 

0 
28 
27 
35 
25 
8 
18 
12 
1 
14 

0 
0 
14 
0 
0 
1 
8 
2 
0 
4 

vc s 
CG 
G 
G 
G 
CSG 
SG 
CSG 
cs 
CSG 

0.9  3.1 8  6  8 12  26  33 7 G 

S t a t i s t i c a l  assessment of glacial sand and gravel 

Area of  exposed  mineral  3.6km2 
T o t a l  area of   minera l  3.6km2 
Mean thickness   of   overburden 0.5m 
Mean th i cknes   o f   mine ra l  7.lm 
Estimated  volume  of  mineral  26 m i l l i o n  m3 +45% o r  12 m i l l i o n  m3 
Est imated   y ie ld   o f   sand   and   grave l   per  

h e c t a r e  71 thousand m3 245% o r  32 thousand m3 

Block E 
T h i s   b l o c k   t a k e s   i n  a s u i t e   o f  kame terraces 
composed  of g l a c i a l   s a n d   a n d   g r a v e l ,   a n d  i s  
s i t u a t e d  on the   no r the rn   f l anks   o f   t he  Lammermuir 
Hills t o   t h e  east of  block D. It i s  bounded 
a r b i t r a r i l y   t o   t h e   n o r t h  by sub-blocks H5 and ~g. 
The d i s t r i c t  i s  e n t i r e l y   r u r a l .  

The high  ground  of   the Lammermuir Hills i s  
devoid  of   sand  and  gravel ;   the   topography  of   the 
f o o t h i l l s   i m m e d i a t e l y   t o   t h e   n o r t h  is  dominated by 
numerous  s teep-sided  val leys   which  represent   an 
i m p r e s s i v e   s u i t e   o f   g l a c i a l   d r a i n a g e   c h a n n e l s  
formed a t  or   near   the   margin   o f   the   i ce-shee t .  
The  dominant  trend  of  these  channels is  west t o  
east, p a r a l l e l   t o   t h e   i c e - s h e e t   m a r g i n .  The 
numerous m i s f i t  streams t e s t i f y   t o   t h e   e p h e m e r a l  
n a t u r e   o f   t h e s e   g l a c i a l   s p i l l w a y s .  

Glacial sand   and   grave l  was l a i d  down as 
mounds, r idges  and  kame-terrace  deposi ts   by  the 
same meltwaters as e r o d e d   t h e   g l a c i a l   d r a i n a g e  
channels .  Kame terraces are p a r t i c u l a r l y  well 
developed a t  s e v e r a l   d i f f e r e n t   e l e v a t i o n s   i n   t h e  
c e n t r a l   p a r t   o f   t h e   b l o c k   a r o u n d  Halls [654 7271. 
The  s teep-sided  val leys  are i n c i s e d   i n t o  till and 
bedrock ,   sand   and   grave l   be ing   conf ined   to   the  
f l a t t e r   s u r f a c e s   f o r m i n g   t h e   i n t e r f l u v e s   b e t w e e n  
channels .  

The mean g rad ing   o f   po ten t i a l ly   workab le  
g l a c i a l   s a n d   a n d   g r a v e l   i n   b l o c k  E i s  f i n e s  13 per  
cen t ,   s and  55 p e r   c e n t   a n d   g r a v e l  32 p e r   c e n t ,  
e q u i v a l e n t  t o  'c2ayey' sandy gravel. The grade  of 
t h e   r e s o u r c e ,  as demons t r a t ed   i n   a s ses smen t  
boreholes ,  i s  q u i t e   v a r i a b l e .   I n   t h e   n e i g h b o u r -  
hood of  Halls, t h e   d e p o s i t s  were shown t o   b e  

c o n s i s t e n t l y   g r a v e l l y ;   e l s e w h e r e   t h e  material 
a p p e a r s   t o   b e  much more v a r i a b l e   i n   g r a d e .  
Borehole 67 SW 3, i n   t h e  west of   the  block,   proved 
7.4m of 'very  clayey' sand, b u t   g r a v e l  was 
r e c o r d e d   d u r i n g   f i e l d  mapping  higher  up  on  the 
same r idge   and   i n   mos t   o f   t he   ou tc rops   i n   t he  
Stoneypath area. It is  t h e r e f o r e   p r o b a b l e   t h a t  
coarsening-upward  sequences,   typical   of   del ta ic  
depos i t i ona l   env i ronmen t s ,  are p r e v a l e n t  
thereabouts .   Borehole  67 SE 21 a t  Elmscleugh 
demonstrated a similar succession.  The  remaining 
b o r e h o l e s   i n   b l o c k  E ,  around  Woodhall L6SS 7271, 
proved a v a r i e t y   o f   d e p o s i t s ,   r a n g i n g   i n   g r a d e  
from grave2 t o  'very  clayey' sand. The g r a v e l  was 
s e e n   t o   b e   c l a y b o u n d   q u i t e  commonly i n   b l o c k  E ,  
t h i s   f e a t u r e   b e i n g   r e f l e c t e d   t o  a d e g r e e   i n   t h e  
mean g r a d i n g   o f   t h e   r e s o u r c e .   P o t e n t i a l l y  
workable till was recovered  f rom  borehole  67 SE 
16, b u t  i t  is excluded  f rom  the  assessment .  

Based  on  nine  sample  points ,   potent ia l ly  
w o r k a b l e   g l a c i a l   s a n d   a n d   g r a v e l   h a s  a mean 
th i ckness   o f  7.lm ( range 2.2 t o  12.5m), and 
overburden   th ickness  i s  less than  l m  e x c e p t   i n  
borehole  67 SW 3 where 2. l m  o f   s o i l  and t i l l  
o v e r l a y   g l a c i a l   s a n d   a n d   g r a v e l .   S u p e r f i c i a l  
t i l l s  have  not   been  recorded  e lsewhere  in   block E.  

The m a j o r i t y   o f   t h e   r e s o u r c e   i n   t h i s   b l o c k   c a n  
be   expec ted   to  l i e  above  the water t a b l e ;  water 
was s t r u c k   i n  some boreholes ,   bu t   p robably  
represented   perched  water t a b l e s .  Sand  and g r a v e l  
i s  not  worked e x c e p t   f o r   l o c a l   p u r p o s e s .  Details 
of   the   assessment   o f   g lac ia l   sand   and   grave l  are 
g i v e n   i n   T a b l e  12. 
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Table 13 Block F: Data from  sample  points   and  the  assessment   of   resources  

Sample  point  Recorded  thickness Mean grading   percentage  
Descr ip tkve  
ca t egory  

Borehole   Total   Depth  Inter-   Fines   Fine Medium Coarse  Fine  Coarse  Cobbles (see t h e  
o r   p i t   m ine ra l   o f   ven ing   s and   s and   s and   g rave l   g rave l   and   d i ag ram 

b u r i a l  waste -h +& +$ +1 +4 +16 boulders   in   Appendix 
m m m mm -$mm -1 mm -4 mm -16 mm -64 mm +64 mm C) 

GLACIAL SAND AND GRAVEL 
NT 57 NE 2 2  7.2 0.5 
NT 57 NE 23  4.3 0.0 
NT 67 NW 3 7.3 0.3 1.4 
NT 67 NW 4 4.1  0.4 
NT 67 NW 5 2.0 0.3 
NT 67 NW 8 2.8 0.3 
NT 67 NW 11 4.0  0.4 
NT 67 NW 18 2.3 0.3 
Mean 4.2  0.3 

8 
15 
11 

7 
6 
7 

13  
5 

10 

3 1   1 9  
12 11 
2 2   2 4  

8 14 
7 35  

22  26 
57 24  

4 56 
23 23 

9 
10 
12 
14 
14 
12 

4 
20 
11 

14  
1 9  
14 
22  
21  
2 1  

2 
12 
15 

16 
32 
14  
3 3  
17 
12 

0 
3 

17 

SG 
CG 
CSG 
G 
SG 
SG 
cs 
PS 
CSG 

GLACIOLACUSTRINE  DEPOSITS 
NT 67 NW 11  5.6  4.4 0.2 30 6 8  2 0 0 0 0 vc s 

Statistical assessment of glacial sand and gravel 

Area of  exposed  mineral  3  .8km2 
T o t a l  area of   mineral  3.8km2 
Mean th i ckness  of overburden 0.3m 
Mean th i cknes  of mine ra l  4.2m 
Estimated  volume  of  mineral 16 m i l l i o n  m3 +42% o r  7 m i l l i o n  m3 
Es t imated   y ie ld   o f   sand   and   grave l  per 

h e c t a r e  4 2  thousand m3 2 4 2 %  o r  18 thousand m3 

Block F 
Moundy a n d   f l a t t i s h   s p r e a d s  of g l a c i a l   s a n d   a n d  
g r a v e l   b o r d e r i n g   t h e   a l l u v i a l   p l a i n  of t h e   R i v e r  
Tyne east of East L in ton  are encompassed  by  block 
F,  which is broadly  horseshoe-shaped. The i n n e r  
marg in   co inc ides   w i th   t he   geo log ica l   boundary  
marking  the  extent   of   a l luvium,  blown  sand  and 
pos t -Glac ia l   mar ine   depos i t s   a round  the   es tuary   o f  
t h e   R i v e r  Tyne.  Elsewhere  the  block  boundary i s  
drawn a r b i t r a r i l y   t o   i n c l u d e   t h e   o u t c r o p s   o f  
g l a c i a l   s a n d   a n d   g r a v e l   i n   t h i s  area. The burgh 
of East Linton  and  the  hamlet  of  Tyninghame l i e  i n  
block F; both are l a r g e l y   b u i l t  on d e p o s i t s  of 
g l a c i a l   s a n d   a n d   g r a v e l ,   b u t   t h e   r e s o u r c e  
underlying  the  former  community is  no t   a s ses sed .  

Most of  t he   b lock  i s  low-lying  with  the 
ma jo r i ty   o f   t he   r e source   occu r r ing  a t  e l e v a t i o n s  
below 25m above OD; but   around Lawhead [SO2 7931 
the   g round rises t o   o v e r  50m above OD. The 
g l a c i a l   s a n d   a n d   g r a v e l   d e p o s i t s   u n d e r l i e  a series 
of low  r idges  superimposed  on  broadly  terrace- l ike 
f e a t u r e s   f l a n k i n g   t h e   a l l u v i a l   p l a i n  of t he   R ive r  
Tyne,  and were p robab ly   l a id  down i n   t h e  form  of 
glacial   outwash  spreads  which  have  been  modif ied 
by   pos t -depos i t i ona l   e ros ion .   Seve ra l   g l ac i a l  
d r a i n a g e   c h a n n e l s   t e s t i f y   t o   t h i s .  

The d r i l l i n g   r e s u l t s   d e m o n s t r a t e  a p rogres s ive  
f i n i n g   i n   g r a d e   e a s t w a r d s ,   a n d   a l s o  show  upwards- 
c o a r s e n i n g   s e q u e n c e s   i n  a l l  boreholes   except  57 NE 
23.  T h e s e   c h a r a c t e r i s t i c s   i n d i c a t e  a de l t a - f an  
depos i t iona l   envi ronment .  

The mean g r a d i n g   o f   g l a c i a l   s a n d   a n d   g r a v e l   i n  
b lock  F i s  f i n e s  10 pe r   cen t ,   s and  57 pe r   cen t   and  
g r a v e l  3 3  p e r   c e n t ,   e q u i v a l e n t   t o  ‘cZayey’  sandy 
gmvel. Four   bo reho les   i n   t he   wes t e rn   pa r t   o f   t he  
b lock  a l l  proved a g r a v e l   d e p o s i t  a t  s u r f a c e ,  some 
of  which was ‘clayey’, p a r t i c u l a r l y   i n   t h e   u p p e r  
par t s   o f   the   depos i t .   Nor th   o f   the   River   Tyne ,  
where  the  resource i s  th i cke r ,   bo reho les  57 NE 22  

and 67 NW 3 proved   under ly ing   depos i t s   o f  pebbZy 
sand, wi th  seams of   f low till i n   t h e  l a t t e r  
b o r e h o l e .   F a r t h e r  east  boreholes  67  NW 5 and 8 
p e n e t r a t e d   d e p o s i t s   o f  sandy p a v e l ,  2.0 and 2.8m 
t h i c k ,   r e s p e c t i v e l y .  Around T y n e f i e l d   t h e r e  i s  a 
ba r ren  area, but  a l i t t l e  t o   t h e  east a t  
Hedderwick Hill c639 781-7 borehole  6 7  NW 11 proved 
an   a renaceous   and   a rg i l laceous   sequence  14.7m 
th ick ,   o f   which   the   upper  4.0m of ’clayey’ sand 
was c l a s s i f i e d  as g l a c i a l   s a n d   a n d   g r a v e l ,   b u t   t h e  
lower  part ,   of  which 5.6m i s  p a r t i a l l y   w o r k a b l e ,  
was des igna ted  as g l a c i o l a c u s t r i n e   d e p o s i t s  and is  
excluded  from  the  assessment  of  resources.  
S h a l l o w   p i t  67 NW 1 4 ,  north-east  of  Lawhead, 
proved a depos i t   o f   ma in ly   f i ne   s and   and  s i l t  t o  a 
depth   o f  3.6m, which   f a i l ed   marg ina l ly   t o  meet t h e  
c r i t e r i a   f o r   m i n e r a l   t h i c k n e s s  and f i n e s   c o n t e n t ;  
n e v e r t h e l e s s   t h i s  area o f   g l a c i a l   s a n d   a n d   g r a v e l  
i s  shown t o  be p o t e n t i a l l y   w o r k a b l e   o n   t h e  
resource  map. 

The  mean th i cknesses   o f   g l ac i a l   s and   and   g rave l  
and  overburden are 4.2 and 0.3m r e s p e c t i v e l y .  
Water was proved i n   t h e   m a j o r i t y  of b o r e h o l e s   i n  
b lock   F ,   bu t   on ly   i n   bo reho les  57 NE 22  and 67  NW 
3 was i t  not   below  or  a t  t h e   b a s e  of t h e   g l a c i a l  
sand  and  gravel;   consequently  most of  t h e   r e s o u r c e  
could  be  worked  dry.  There i s  no  record  of  sand 
and   g rave l   work ings   i n   t h i s   b lock .  Details o f  t h e  
assessment  are g i v e n   i n   T a b l e  13 .  
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Table 14 Block G: Data from  sample  points   and  the  assessment   of   resources  

Sample  point  Recorded  thickness Mean grading   percentage  
D e s c r i p t i v e  
c a t e g o r y  

Borehole   Total   Depth  Inter-   Fines   Fine Medium Coarse  Fine  Coarse  Cobbles   (see  the 
o r   p i t   m ine ra l   o f   ven ing   s and   s and   s and   g rave l   g rave l   and   d i ag ram 

b u r i a l  waste -$ +$ +& +1 +4  +16 boulders   in   Appendix  
m m m mm -$mm -1 mm -4 mm -16 mm -64 mm +64 mm C) 
--------- 

GLACIAL  SAND AND GRAVEL 
NT 57 NW 9 1.5  1.3 9  10 17 21 32 1 1  0 SG 
NT 57 NW 1 1  2.6  0.9 9  42 23 9 12 5 0 PS 
NT 57 NE 14 5.9  0.4 12 25 19 10 13 18 3 C SG 
NT 57 NE 16 3.0  0.3 14 1 1  10 1 1  25 22 7 CG 
NT 57 NE 17 3.4  0.4 8 21 30 13  17 11 0 SG 
NT 57 NE 18 11.0+  0.1  13.9" 8 46  25 8 6 6 1 PS 
NT 57 NE 19 5.6+  0.2 13 10 7 1 1  16  26  17 CG 
NT 57 NE 27 3.0+  0.5 20 57 22 1 0 0 0 vcs 
NT 57 NE X1  8.4+ 0.0 ** ** ** ** ** ** ** 
Mean 4.9 0. 5 11 32 20 9 12 12 4 CSG 

GLACIOLACUSTRINE  DEPOSITS 
NT 57 NE 18 3.6  4.1  2.2 22 77 1 0 0 0 0 vc s 

FLOW TILL 
NT 57 NE 20 1.3  3.1 6  7  6 13 22 33 13 G 

* Inc ludes  3.6m o f   p o t e n t i a l l y   w o r k a b l e   g l a c i o l a c u s t r i n e   d e p o s i t s  

S t a t i s t i c a l  assessment of glacial sand and gravel 

Area of  exposed  mineral 3.8km2 
Area of   cont inuous  or   a lmost   cont inuous 

spreads  of  mineral   beneath  overburden 0 . 6km2 
T o t a l   a r e a   o f   m i n e r a l  4 . 4km2 
Mean thickness   of   overburden 0.5m 
Mean th i cknes   o f   mine ra l  4.9m 
Estimated volume  of  mineral 22 m i l l i o n  m3 251% o r  1 1  m i l l i o n  m3 
Es t imated   y ie ld   o f   sand   and   grave l   per  

h e c t a r e  49 thousand m3 251% o r  25 thousand m3 

Block G 
S p r e a d s   o f   g l a c i a l   s a n d   a n d   g r a v e l   i n   t h e  
neighbourhood  of Drem L511 7951 and  the   d i sused  
a i r f i e l d   o f  East Fortune L55Z 7891, and  ly ing  i n  a 
b road   bas in   w i th  a g e n t l e   u n d u l a t i n g   r e l i e f ,  
c o n s t i t u t e   b l o c k  G. The Peffer   Burn,  a m i s f i t  
stream occupying a former   channel   o f   the   River  
Tyne ,   f lows   th rough  the   eas te rn   par t   o f   the   b lock ,  
which is  l a r g e l y   d e v o t e d   t o   a g r i c u l t u r e .  

The s u r f a c e  of t h e   g l a c i a l   s a n d   a n d   g r a v e l  
d e p o s i t s  is f o r   t h e   m o s t   p a r t   i r r e g u l a r   w i t h  low 
mounds a n d   r i d g e s ,   b u t   i n   t h e   v i c i n i t y   o f   t h e  
a i r f i e l d   t h e   g r o u n d  i s  f a i r l y   f l a t .  A low, 
f l a t - topped   r i dge ,   runn ing   pa ra l l e l   w i th   t he  
northern  boundary  of  the resource   shee t ,  i s  well 
dexeloped lkm east and west of  Kamehill  L579  7971, 
and may be  traced  westwards  through  Betony H i l l  
L538 7961 t o  D r e m  where g l a c i a l   s a n d   a n d   g r a v e l  
forms a dozen small mounds. It is  p o s s i b l e   t h a t  
t h i s   f e a t u r e   r e p r e s e n t s   a n   e s k e r ,   b u t   t h e  
morphology,   espec ia l ly   in   c ross -sec t ion ,  i s  much 
more  subdued  than  the  typical  form. Near Markle 
Mains L563 7741 a small but  well marked e s k e r ,  
approximate ly  lkm i n   l e n g t h ,  i s  al igned  south-west  
t o  north-eas t. G l a c i o l a c u s   t r i n e   d e p o s i t s  were 
p r o v e d   b e n e a t h   g l a c i a l   s a n d   a n d   g r a v e l   i n  a l l  
s ample   po in t s   w i th in  a radius   of   approximately lkm 
from  Fortoun Bank L567  7901, and  c lay   recorded  a t  
two l o c a l i t i e s   i n   c u t t i n g s   o f   t h e  Edinburgh-London 
r a i l w a y  is  s i m i l a r l y   c l a s s i f i e d .  

La te-Glac ia l   mar ine   depos i t s ,   compr is ing   main ly  

s i l t ,  c l a y   a n d   f i n e   s a n d ,   a n d   r e p r e s e n t i n g  
d e p o s i t s   l a i d  down dur ing  a pe r iod   o f   h igh  
s e a - l e v e l ,   c r o p   o u t   w i d e l y   i n   t h e   e a s t e r n   h a l f   o f  
the   b lock .  In p l a c e s   t h e y   o v e r l i e   g l a c i a l   s a n d  
and  gravel   which i s  cons ide red   t o   occu r   a s   a lmos t  
con t inuous   sp reads   o f   mine ra l   benea th   t h i s  
overburden.  Between  Kamehill  and  Fortoun  Bank, 
t h e r e  is no e v i d e n c e   t o   d e l i n e a t e   t h e   c o n c e a l e d  
g l a c i a l   s a n d   a n d   g r a v e l ;   h e n c e   a n   i n f e r r e d  
boundary is  used on t h e   r e s o u r c e  map. 

The mean g r a d i n g   o f   g l a c i a l   s a n d   a n d   g r a v e l   i n  
block G is f i n e s  1 1  per   cen t ,   sand  61 per   cen t   and  
g r a v e l  28 p e r   c e n t ,   e q u i v a l e n t   t o  'clayey' sandy 
g?%Vel= From t h e   e v i d e n c e   o f   t h e   d r i l l i n g   a n d  
s a m p l i n g   r e s u l t s   t h e   g r a d i n g   o f   t h e   g l a c i a l   s a n d  
a n d   g r a v e l   v a r i e s   w i d e l y ,   b o t h   l a t e r a l l y   a n d  
v e r t i c a l l y ,   a n d   w i t h o u t   a n y   d i s c e r n a b l e   p a t t e r n .  
On t h e   r i d g e  a t  Kamehill ,   for  example,   borehole 57 
NE 19 proved 5.6mf of 'clayey'  gravel, whereas 
borehole  57 NE 18,  75Om away,  recorded 3.0m of  
'clayey' sand on 13.9m o f   g l a c i o l a c u s t r i n e  
d e p o s i t s  on 8.0m of  sandy gravel and pebbly  sand. 
The l o w e s t   d e p o s i t   p r o b a b i y   r e p r e s e n t s  a s e p a r a t e  
depos i t i ona l   phase ,   poss ib ly   f rom  an  ear l ier  
g l a c i a t i o n ;   t h e  meltwater s u c c e s s i o n  is  a l s o  
unusual ly   th ick   here .   Al though 3.6m of   the  
g l a c i o l a c u s t r i n e   s e q u e n c e   g r a d e d   a s   m i n e r a l   i n  
t h i s   b o r e h o l e ,   t h e   d e p o s i t   c o n t a i n e d   e x c e s s i v e  
f ines   e l s ewhere   and  i s  no t   a s ses sed .  In t h e  
c e n t r a l   p a r t   o f   t h e   b l o c k   b o r e h o l e s  57 NE 14 and 
17 both  recorded  deposi ts   which became f i n e r  
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gra ined   wi th   depth .  Near Markle  Mains,  borehole 
57 NE 16,   on  an  esker ,   proved 3.0m of  'clayey' 
gravel. I n   t h e   v i c i n i t y   o f   C r a u c h i e  C563 7841  
depos i t s   o f   g l ac i a l   s and   and   g rave l   p roved   t o   be  
t o o   t h i n   o r   f i n e   g r a i n e d   t o   b e   p o t e n t i a l l y  
workable .   In   borehole   57 NE 20, late-Glacial 
mar ine   depos i t s   ove r l ay  2.8m of  f low t i l l ,  of 
which 1.3m proved t o  be   po ten t ia l ly   workable .  
However f low till is no t   a s ses sed   fo r   t he   r easons  
s t a t e d   e l s e w h e r e   i n   t h i s   r e p o r t .  

The t h i c k n e s s   o f   p o t e n t i a l l y   w o r k a b l e   g l a c i a l  
s and   and   g rave l ,   on   t he   bas i s   o f   n ine   s ample  
points ,   ranged  f rom 1.5 t o  11 .Om+, and  a l though 
the base   o f   t he   depos i t  was n o t   r e a c h e d   i n   f o u r  
cases, t h e  mean th i ckness   o f  4.9m i s  c o n s i d e r e d   t o  
be   r ep resen ta t ive   o f   t he   b lock  as a whole.  The 
mean th ickness   o f   overburden  i s  0.5m. 

Groundwater was proved i n   h a l f   o f   t h e  
a s ses smen t   s ample   po in t s   i n   b lock  G, a t   d e p t h s   o f  
between 2.0 and 8.3m below  surface.  Sand  and 
g rave l   work ing   has   been   conf ined   t o  a few small 
bor row  p i t s ,   fo r   loca l   consumpt ion   on ly .  Details 
of   the   assessment   o f   g lac ia l   sand   and   grave l  are 
g i v e n   i n   T a b l e  14. 

Block 8 
The  block  comprises a l l  t he   r e source   shee t   ou twi th  
b locks  A t o  G ,  and   i nc ludes   pa r t  of t h e  Lammermuir 
Hills and   o ther  areas of  mainly  barren  ground  such 
as the   count ry   a round  Athe ls taneford  C535 7741, 
Eas t   Sa l toun  C476  6771, T r a p r a i n  Law C582 747J and 
S p o t t  C672 7551. Potent ia l ly   workable   sand  and 
g r a v e l   d e p o s i t s  are s c a t t e r e d   a c r o s s   t h e   b l o c k ,  
b u t   t h e y   a r e   t o o  small, pa tchy   and   d iverse   to   be  
a s s e s s e d   s t a t i s t i c a l l y .   I n f e r r e d   a s s e s s m e n t s  are 
o f f e r e d   f o r   d e p o s i t s   i n   f i v e   s u b - b l o c k s .   D e t a i l s  
o f  mean th i ckness   and   e s t ima ted  volume a r e   g i v e n  
i n   T a b l e  15. 

Sub-block HI The w e s t e r n   p a r t   o f   t h e   s u r v e y  area 
around  Ormiston  and  Pencai t land,   but   excluding  the 
a l l u v i a l   p l a i n   o f   t h e   R i v e r  Tyne, is c o n t a i n e d   i n  
the  sub-block.  The bui l t -up  area  of   Ormiston is 
no t   a s ses sed .  Much of  the  sub-block is  r o l l i n g  
farmland i n  which till crops  out  widely.   Bedrock 
i s  commonly exposed   i n   t he   sou the rn   pa r t   and  
l imes tone  was fo rmer ly   qua r r i ed  a t  East Sal toun.  
I so la ted   pa tches   o f   g lac ia l   sand   and   grave l  
o v e r l i e  till around  Ormiston, West S a l t o u n  C461 
6741, Spilmersford  Bridge C460 6901, Murrays [413  
661 1 and  Whitburgh  blains C407  6361. P i t  46 NW 241 
north  of  Ormiston  proved 2.5m o f  'clayey'  gravel 
without   bo t toming  the   depos i t ,   and   south   o f   the  
River  Tyne near  West Byres L405 6741  borehole  46 
NW 236 sampled 1.2m of sandy gravel. A t  Puddle 
Wood C418 6991 p i t  46 NW 239 p e n e t r a t e d  1.6m of  
f low till on  1.5 m of  'clayey'  sandy gravel with- 
o u t   r e a c h i n g   t h e   b a s e   o f   t h e   d e p o s i t ;   t h i s  
concea led   resource  i s  d e l i m i t e d  by a n   i n f e r r e d  
boundary. On t h e   o p p o s i t e   s i d e  of t he   R ive r  Tyne 
n e a r  West Byres C405 6741 borehole  46 NW 236 
sampled 1.2m of sandy gravel a n d   f a r t h e r   s o u t h  a t  
Murrays, p i t  46 NW 242 demonstrated 1.5& of  
sand. A pa tch   o f   g l ac i a l   s and   and   g rave l  a t  
Whitburgh  Mains was no t   s ampled   bu t   t he   f i e ld  
surveyor   observed   sand   and   f ine   g rave l  a t  t h e  
sur f   ace .  

Borehole  46 NE 107 a t   M i l t o n   c 4 5 4  6721 proved 
3.8m of sandy gravel and 2.7m of 'very  clayey' 
pebbly sand, s e p a r a t e d  by 1.4m of   laminated s i l t  
and  f low till, and 2km away a t  S a l t o u n  Home Farm 
C465 6891 p i t  46 NE 110  sampled 1.9m of  pebbly 
sand. 

From sample-poin t   da ta   the  mean th i ckness   o f  
mine ra l   i n   t he   sub -b lock  is  2.5m, and  although 

ha l f   o f   the   sample   po in ts   d id   no t   bo t tom  the  
d e p o s i t s ,   t h i s   f i g u r e  i s  cons ide red   t o   be  
r e p r e s e n t a t i v e  of the  sub-block as a whole. Owing 
to   t he   pauc i ty   o f   s ample   po in t s   and   t he   s ca t t e r ed  
n a t u r e   o f   t h e   g l a c i a l   s a n d   a n d   g r a v e l   d e p o s i t s ,  a 
s t a t i s t i ca l  a s ses smen t   o f   t he   r e source  i s  n o t  
p o s s i b l e ,   a n d   s e p a r a t e   i n f e r r e d   a s s e s s m e n t s  are 
o f f e r e d   f o r   t h e   w e s t e r n   a n d   e a s t e r n  parts of  
sub-block H1 (Tab le   15 ) .   Fu r the r   da t a   on   t he   s and  
and   g rave l   depos i t s  are p resen ted   i n   Tab le   15 .  

Sub-block H2 The Lammermuir Hills toge the r   w i th  
t h e   f o o t h i l l s   a r o u n d   S t o b s h i e l  House C494 6341 and 
Woodcote Park  C459 6031, cons t i t u t e   sub -b lock  Hz. 
Bedrock   c rops   ou t   over  much of   the  higher   ground 
and   t he   f ew  sma l l   pa t ches   o f   g l ac i a l   s and   and  
g r a v e l   t h e r e  are no t   a s ses sed .  On lower  ground 
t i l l  crops  out   widely,   and is  o v e r l a i n   l o c a l l y   b y  
moundy d e p o s i t s  of  g l a c i a l   s a n d   a n d   g r a v e l .  
Assoc ia t ed   w i th   t he  till are s e v e r a l   l a r g e   g l a c i a l  
erratics,  usua l ly   cons i s t ing   o f   mass ive   l imes tone  
s labs ,   for   example   Meik le  Law C454 608J and L i t t l e  
Law C452 6061. Several   patches  of   sand  and  gravel  
occur   between  Fala ,  Woodcote Park  and 
Johnstounburn C461 61 71, b u t   b e c a u s e   t h e   s o l e  
sample   po in t   i n   t he   a r ea   p roved  0.7m of  gravel, a t  
the   margin   o f  a depos i t ,   no   assessment  is 
poss ib le .   In   the   cen t ra l   par t   o f   the   sub-b lock  
where t h e r e  is a f a i r l y   e x t e n s i v e   s c a t t e r i n g   o f  
sand  and  gravel  patches,   sample-point  data  would 
s u g g e s t  a progress ive   southward   th ickening   of   the  
m a t e r i a l .   P i t s  46 NE 11 1, 46 SE 20 and  borehole 
46 SE 16 in   the  neighbourhood  of   Ewingston C492 
6481 each  proved  between 1 .O and 1.2m of   minera l ,  
r ang ing   i n   g rade   f rom 'very  clayey ' sand t o  sandy 
gravel. F a r t h e r   s o u t h  a t  S t o b s h i e l  C496 6351, p i t  
46 SE 2 2  sampled 2.9m of gravel, w h i l e   a t   L e a s t o n  
House, p i t  46 SE 21  demonstrated 2.4m of  sandy 
gravel, The uppermost 0.4m of  which  comprised 
s u p e r f i c i a l  till. In  consequence, till mapped a t  
s u r f a c e   a r o u n d   t h i s  sample p o i n t  may concea l  a 
buried  resource  of   sand  and  gravel   which i s  
d e p i c t e d  on the   r e source  map w i t h   t h e   a p p r o p r i a t e  
ornament. 

Borehole 46 SE 15 a t  Blegbie  C481 61 7 1  pene- 
t r a t e d  2 . l m  of gravel o v e r l y i n g   g l a c i o l a c u s t r i n e  
d e p o s i t s ,  4.4m of  which   proved   po ten t ia l ly  
workable,  on 2.4m of  flow till, a l s o   p o t e n t i a l l y  
workable.  The  lower part o f   t he   success ion  i s  a 
r e p e a t  of the   upper   par t ,   bu t   on ly   the   uppermost  
1 .Om is  mineral .  

A t  White Knowe c499 6211 moundy d e p o s i t s   o f  
g l a c i a l   s a n d   a n d   g r a v e l   a c h i e v e   t h i c k n e s s e s   i n   t h e  
o rde r   o f  10m. A t empora ry   g rave l   p i t   t he re  
demonstrated  coarse ,   greywacke  gravel ,   but  i t  was 
b a c k f i l l e d   b e f o r e  i t  could  be  sampled. 

I n   t h e   v i c i n i t y   o f   H a t t o n h i l l   g l a c i a l   s a n d   a n d  
g rave l   compr i se s   s i l t y   s and   wh ich   p roved   t o   be  
non-mineral i n   b o r e h o l e  46 SE 13,  and i s  
c l a s s i f i e d  as barren  ground.  

On t h e   b a s i s   o f   s i x   s a m p l e   p o i n t s ,   a n   i n f e r r e d  
assessment  is o f f e r e d   f o r   t h e   a r e a   a r o u n d  
S t o b s h i e l ;   d e t a i l s  are g i v e n   i n   T a b l e  15. 

Sub-block 8 3  The c e n t r a l   p a r t   o f   t h e   a s s e s s m e n t  
area  east of   the   River  Tyne  between  Haddington  and 
G i f f o r d ,   b u t   e x c l u d i n g   t h e   v a l l e y   o f   t h e   C o l s t o u n  
Water, cons t i tu tes   the   sub-b lock .  The a r e a  i s  
no tab ly   devo id   o f   mine ra l   depos i t s ,   excep t   fo r  a 
few  pa tches   o f   g lac ia l   sand   and   grave l   nor th   o f  
Bolton  and  around  Bolton  Muir Vood [SO6 6801. 
T i l l  forms  extensive  spreads  and  the  underlying 
bedrock   c rops   ou t   f r equen t ly .  

Many fo rmer   g l ac i a l   d ra inage   channe l s ,  
par t icu lar ly   in   the   ne ighbourhood  of   Cols toun  
Mains P527  7161, c o n t a i n   a l l u v i a l   d e p o s i t s   b u t  
t h e s e  are c o n s i d e r e d   t o  b e  t o o   f i n e   g r a i n e d   o r   t o o  
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Table 15 Block H: Data f rom  sample   po in ts   and   the   assessment  of r e sources  

Sample poin t   Recorded   th ickness  Mean grading  percentage 
D e s c r i p t i v e  

Bo re ho le  
o r   p i t  

SUB-BLOCK H1:  
NT 46 NW 236 
NT 46 NW 239 
NT 46 NW 241 
NT 46 NW 242 
NT 46 NE 107 
NT 46 NE 110 
Mean 

SUB-BLOCK H2: 
NT 46 NE 111 
NT 46 SE 15 
NT 46 SE 16 
NT 46 SE 20 
NT 46 SE 21 
NT 46 SE 22 
Mean 

SUB-BLOCK H4: 
NT 57 NW 5 
NT 57 SE 6 
Mean 

SUB-BLOCK H5: 
NT 67 NW 12 
NT 67 NW 19 
NT 67 SW 1 
NT 67 SW 6 
NT 67 SW 7 
Mean 

SUB-BLOCK H6: 
NT 67 NE 21 
NT 67 NE 30 
Mean 

T o t a l  Depth I n t e r -  
minera l  o f  vening 

m m m 
b u r i a l  waste 

--- 
GLACIAL SAND AND GRAVEL 
1.2 0.3 
1.5+  2 -0  
2.5+  0.7 
1.5+ 1.0 
6 -5  0.3 1.4 
1.9  0.6 
2.5 0.8 

GLACIAL SAND AND GRAVEL 
1.0  0.3 
3.1 0.3 7 .6§ 
1.0 0.4 
1.2 0.3 
2.4 0.3 
2.9 0.3 
1.9 0.3 

GLACIAL SAND AND GRAVEL 
3.0 0.4 
3 .O+ 0.3 
3.0 0.3 

GLACIAL  SAND AND GRAVEL 
2.8 0.7 
2 .9 0.3 
2  .6 3.8 
2.4 0 -3 
2 -4 0.3 
2.6 1.1 

GLACIAL SAND AND GRAVEL 
8.9 0.3 
2.9+  0.6 
5.9  0.4 

Fines  

-1. 

mm 
16 

8 
15 
11 
5 

14 
3 

11 

25 
9 

34 
0 
8 
4 

10 

20 
6 
13 

14 
6 
4 
2 
7 
7 

11 
12 
11 

Fine  
s and 

- tmm 
+$ 

1 3  
11 

7 
48 
32 
10 
23 

50 
12 
40 
10  
48 

3 
23 

59 
24 
42 

17 
7 

13  
6 
6 

10 

9 
43 

Medium 
sand 

-1 mm 
++ 

15 
31 

9 
45 
22 
52 
26 

23 
31 
12 
26 
16 
6 
19 

16 
22 
19 

13  
9 

35 
17 

7 
16 

18 
25 

Coarse 
sand 
+1 
-4 mm 

22 
14 

9 
1 
8 

23 
11 

1 
14 

6 
17 

4 
11 
10 

2 
10 

6 

9 
11 
24 
19 

9 
14 

24 
5 

Fine 
g r ave  1 
+4 
-16 mm 

19 
15 
15 
1 

12 
10 
12 

1 
15 

6 
2 0  

6 
14 
11 

2 
21 
11 

16 
18 
12 
25 
16 
17 

20 
7 

Coarse 
g rave  1 
+16 
-64 mm 

18 
14 
17 
0 

10 
2 

10 

0 
17 

2 
18 

6 
17 
12 

1 
17 

9 

20 
27 
10  
26 
25 
22 

16 
8 

Cobbles 
and 
bou lde r s  
+64 mm 

5 
0 

32 
0 
2 
0 
7 

0 
2 
0 
9 

12 
45 
15 

0 
0 
0 

11 
22 

2 
5 

30 
14 

2 
0 

ca t egory  
( s e e   t h e  
d iagram 
i n  Appendix 
C> 

SG 
CSG 
CG 
S 
CSG 
PS 
CSG 

vc s 
SG 
VCP s 
SG 
SG 
G 
CSG 

vc s 
SG 
CPS 

CG 
G 
PS 
G 
G 
G 

CSG 
CP s 

17 20 19 17 14 2 CSG 

Inferred  assessement of glacial sand and gravel 
i n   t h e  Pencaitland  area  (sub-block HI) 
Area of   exposed  mineral  1 . Okm2 
Mean th ickness   o f   overburden  0.5m 
Mean th i ckness   o f   mine ra l  4.2m 
Estimated volume of mineral 4 million ea3 

Inferred  assessment of the  glacial sand 
and gravel i n   t h e  Ewingston,  Stobshiel and 
Blegbie  areas  (sub-block Hz) 
Area of exposed   minera l  1 . 5 km2 
Area of d iscont inuous   spreads  of 

minera l   benea th   overburden  0 . 3km2 
T o t a l  area of minera l  1.6km2.k 
Mean t h i c k n e s s  of overburden 0.3m 
Mean t h i c k n e s s  of mine ra l  1.9m 
Estimated volume of mineral 3 million m3 

Inferred  assessment  of  the  glacial sand 
and gravel i n   t h e  Stenton and Belton  areas 
(sub-block H5) 
Area of  exposed  mineral  2 . 8km2 
Area of d i scon t inuous   sp reads  of 

mineral   beneath  overburden 0 . 4km2 
T o t a l  area of minera l  3.0km2* 
Mean th ickness   o f   overburden  l . l m  
Mean t h i c k n e s s  of minera l  2.6m 
Estimated  volune of mineral 8 million m3 

Inferred  assessment of the  glacial sand 
and gravel i n   t h e  Ormiston area  (sub-block H I )  
Area of   exposed  mineral  1.4km2 
Area of   cont inuous  or   a lmost   cont inuous 

spreads  of   mineral   beneath  overburden O.lkm2 
T o t a l  area of   minera l  1.5 km2 
Mean t h i c k n e s s  of overburden 1 .Om 
Mean th i ckness   o f   mine ra l  1.7m 
Estimated volume of mineral 3 million m3 

Inferred  assessment  of  the  glacial sand 
and gravel i n   t h e  Abbey k i n e  and East 
Bearford  areas  (sub-block H4) 
Area of exposed mineral 0.7km2 
Mean t h i c k n e s s  of overburden 0.3m 
Mean t h i c k n e s s  of minera l  3 .Om 
Estimated  volune of mineral 2 million m3 

Inferred  assessment of the  glacial sand and 
gravel and post-Glacial  mrine  deposits  in  the 
Dunbar area  (sub-block H6) 
Area of   exposed  mineral  2 . 8km2 
Mean t h i c k n e s s  of overburden 0.4m 
Mean t h i c k n e s s  of minera l  5.9m 
Estimated volume of mineral 17 million d 

* I n  t h e   c a l c u l a t i o n  of t h i s   f i g u r e ,   5 0   p e r   c e n t  
o f   t h e  area of   d i scont inuous   spreads  of  
mineral   beneath  overburden is  assumed 

26 



t h i n   t o   b e   p o t e n t i a l l y   w o r k a b l e .  
Near Bolton  Muir Wood t h e   f i e l d   s u r v e y o r  

r eco rded   g rave l  in t h e  moundy d e p o s i t s   o f   g l a c i a l  
s and   and   g rave l .   Nor th   o f   Bo l ton   t he   depos i t s  
comprise   mainly  f ine  gravel   and  sand.  A t  bo th  
l o c a l i t i e s   t h e  mean t h i c k n e s s  is n o t   l i k e l y   t o  
exceed 2 m; however,   without  sample-point  data  no 
assessment   can  be made. 

Sub-block With a t o t a l  area of  47.6km2, t h i s  
sub-block  occupies   the  predominant ly   barren tract 
o f   g round   t ha t   s t r e t ches   f rom Drem south-eas twards  
t o   T r a p r a i n  Law,  a n d   i n c l u d e s   t h e   G a r l e t o n   H i l l s  
n o r t h   o f   t h e  town  of  Haddington. The la t ter  i s  n o t  
assessed .  The v a l l e y - f l o o r   d e p o s i t s   o f   t h e   R i v e r  
Tyne are c o n t a i n e d   i n   b l o c k  A which s p l i t s  
sub-block H4 i n t o  two p a r t s .  The  River  Tyne 
formerly  f lowed  north-eastwards  from  Haddington 
i n t o   t h e   v a l l e y  now occupied by the   Pe f fe r   Burn ,  
bu t   t he   rou te   o f   t he   fo rmer   channe l   has   been  
f i l l e d   w i t h  till and l ies benea th   t he   r i dge   on  
which  Beanston C548 7631 s t a n d s .  

T i l l  c rops   ou t   w ide ly   i n   t he   sub -b lock ,   and  
bedrock is  commonly exposed  on  the  higher  ground. 
Outcrops  of   sand  and  gravel  are rare, be ing  
c o n f i n e d   t o   s e v e r a l   p a t c h e s   i n   t h e   n e i g h b o u r h o o d  
of Abbey Mains C536 7581 and East Bearford C556 
7461. Near the   fo rmer ,   bo reho le  57 NW 5 proved 
3.0m of  'very clayey' sand, a l though   g rave l   has  
been  observed i n   o t h e r  mounds in t h e   v i c i n i t y .  A t  
East B e a r f o r d ,   p i t  57 SE 6 sampled 3.0m of  gravel 
and pebbly sand without   bo t toming  the   depos i t .  An 
i n fe r r ed   a s ses smen t  is o f f e r e d   f o r   t h e   g l a c i a l  
sand  and  gravel  in sub-block H4 (Table   15)  

Sub-block H5 The   va l l eys   o f   t he  Biel Water  and 
i t s  t r i b u t a r y   t h e   S a u c h e t  Water, are dominant 
topographic   fea tures   in   the   sub-b lock .   Both  are 
l a r g e   g l a c i a l   d r a i n a g e   c h a n n e l s ,  as is t h e  
prominent   va l ley   occupied  by Pressmennan  Lake. 
Moundy and   t e r r aced   depos i t s   o f   g l ac i a l   s and   and  
g r a v e l   f l a n k   t h e  Biel Water from  Whittingehame 
House [SO6 7341 t o   B e l t o n f o r d  C642  7761. Upstream 
from  the s i t e  of   Bel ton House l645 7671, where  the 
v a l l e y   o f   t h e  Biel Water i s  d e e p l y   i n c i s e d ,   t h e  
sand   and   g rave l   depos i t s   occu r  as mounds and 
prominent kame terraces borde r ing   t he   channe l s  , 
a n d   a l m o s t   c e r t a i n l y  re la te  t o   t h e i r   a c t i v e  
phase.  Quarry H i l l  C62l 7461 n e a r   S t e n t o n  i s  a 
p a r t i c u l a r l y  good  example.  North  of  Belton  House, 
meltwaters debouching on t o   f l a t  and  open  ground 
crea ted   ou twash   spreads   o f   coarse   g rave l ,   which  
are known t o  be 2 m  t h i c k   f r o m   n a t u r a l   s e c t i o n s  
a d j a c e n t   t o   t h e  Biel Water. 

F ive   sample   po in ts   in   the   sub-b lock   proved  
g l ac i a l   s and   and   g rave l ,   and   nea r ly  a l l  recorded 
g r a v e l l y   d e p o s i t s .  The e x c e p t i o n  was borehole  67 
SW 1 which  sampled 2.6m of pebbly sand o v e r l a i n  by 
3.4m of  f low t i l l ,  t h e   s u r f a c e   d i s t r i b u t i o n   o f  
w h i c h   c o u l d   n o t   b e   e s t a b l i s h e d   d u r i n g   f i e l d  
survey. It may be a n   i s o l a t e d   d e p o s i t .  The mean 
g rad ing   o f   g l ac i a l   s and   and   g rave l  i s  f i n e s  7 p e r  
cent ,   sand   40   per   cen t   and   grave l   53   per   cen t   and  
the   r eco rded   t h i cknesses  were unusual ly  
c o n s i s t e n t ,   i n   t h e   r a n g e  2.4 t o  2.9m. Thicker  
depos i t s   do   occur ,   for   example  a t  Quarry Hill, b u t  
no sample  points  were s i t e d   t h e r e .  

Boreholes  67 SW 2 and 4 r e c o r d e d   p o t e n t i a l l y  
workable t i l l  a t  su r face ,   on   g round   c l a s s i f i ed  as 
g lac i a l   s and   and   g rave l   on   t he   geo log ica l  map. 
This   anomaly   could   no t   be   reso lved   dur ing   f ie ld  
s u r v e y ;   c o n s e q u e n t l y   t h e   d e p o s i t s   i n   t h e   v i c i n i t y  
of   both  sample  points  are shown as d iscont inuous  
spreads   o f   po ten t ia l ly   workable   sand   and   grave l   on  
the   r e source  map. T i l l ,  a l t hough   g rad ing  as 
m i n e r a l   l o c a l l y ,   d i s p l a y s  marked v a r i a t i o n s   i n  
l i t h o l o g y  and is no t   a s ses sed .  

An i n fe r r ed   a s ses smen t  is o f f e r e d   f o r   t h e  
g l a c i a l   s a n d   a n d   g r a v e l  in sub-block 85 (Table  
15). 

Sub-block & Moundy a n d   f l a t t i s h   s p r e a d s   o f  
g l a c i a l   s a n d   a n d   g r a v e l   o n   t h e   s o u t h   s i d e   o f  
Dunbar ,   together   with  outcrops  of   post-Glacial  
mar ine   depos i t s  east o f   t h e  town, c o n s t i t u t e   t h e  
resource   in   sub-b lock  H60 The town i tself  is not  
assessed .  The h i l l y   s o u t h e r n   h a l f   o f   t h e  sub- 
block  south  of   Spot t ,   in   which  bedrock  crops  out  
e x t e n s i v e l y ,  is barren;  however i t  i s  noteworthy 
tha t   the   bedrock   hereabouts   compr ises   conglomera te  
( l i t h i f i e d   s a n d   a n d   g r a v e l )   o f  Lower  Devonian 
age,  which may i t s e l f   c o n s t i t u t e  a resource ,  
p a r t i c u l a r l y   i f   a n y   p o o r l y   i n d u r a t e d   o r   w e a k l y  
cemented   depos i t s   can   be   loca ted .  

The   sand   and   grave l   depos i t s   have   been   la id  
down by g l a c i a l  meltwaters which  emanated  from  the 
over-deepened  val ley  of   the   Spot t   Burn  and  the 
channe l   ad j acen t   t o   Bourhouse  2667  7661. The 
i r r e g u l a r   s u r f a c e   o f   t h e   d e p o s i t s ,   n o t a b l y   a r o u n d  
Eweford Z666 7771 and  Broxmouth C696 7761, 
t e s t i f i e s   t o   t h e   e x i s t e n c e   o f  masses of  dead ice 
a t  t h e  time o f   t h e i r   f o r m a t i o n .  The till s u r f a c e  
on  which  the  sand  and  gravel  rests is a lso   uneven ,  
so  t h a t   r a p i d   f l u c t u a t i o n s  in t h i c k n e s s  w i l l  
occur .  

S ix   s ample   po in t s   i n   t h i s   sub -b lock  were s i t e d  
on b a r r e n   g r o u n d ,   a l t h o u g h   i n   t h r e e   o f  them 
g l a c i a l   s a n d   a n d   g r a v e l   d e p o s i t s  less t h a n  l m  
t h i c k  were recorded,   and a f u r t h e r  two 
demonst ra ted   po ten t ia l ly   workable  till. This  
n e c e s s i t a t e d  amendments t o   t h e   g e o l o g i c a l  map of 
t h e  area. Borehole  67 NE 21 a t  Newtonlees  sampled 
8.9m of 'clayey' sandy gravel r e s t i n g  on 3.Om of  
t i l l ,  the   uppe r  1.5m of  which i s  p o t e n t i a l l y  
workable .   This   thickness  is probably 
r ep resen ta t ive   o f   t he   r e source  east of   the   ra i lway 
l i n e .   P i t  67 NE 3 0 ,   s i t e d  on a s t e e p   h i l l s l o p e  
s o u t h - e a s t   o f   L i t t l e   P i n k e r t o n  cS95 7611 proved 
2.9m of 'clayey' pebbly sand wi thou t   r each ing   t he  
base   o f   t he   depos i t .  On lower   g round  ad jacent   to  
the  farmhouse,   where  sand  and  gravel was former ly  
dug ,   the  material i s  more g r a v e l l y .  The  ground 
s u r f a c e  is  ex t r eme ly   s tony   he reabou t s ,  owing t o  
the   conglomera t ic   na ture   o f   the   bedrock   and  i t s  
i n f l u e n c e  upon t h e  till l i t h o l o g y .  

In the  neighbourhood  of  Eweford  where  sample 
p o i n t s   f a i l e d   t o   p r o v e   p o t e n t i a l l y   w o r k a b l e  
g l a c i a l   s a n d   a n d   g r a v e l ,   f i e l d   o b s e r v a t i o n s  
i n d i c a t e   t h a t   t h e   r e s o u r c e  i s  g e n e r a l l y   g r a v e l l y  
a t  s u r f a c e .   S e v e r a l  small mounds of  sand  and 
grave l   occur   a round  Spot t ,   bu t  were n o t  
i n v e s t i g a t e d  by   bo reho le   o r   p i t .  

Pos t -Glac ia l   mar ine   depos i t s   ad j acen t   t o   t he  
s h o r e   i n   t h e   n o r t h - e a s t   c o r n e r   o f   t h e   s u b - b l o c k  
were not   sampled   dur ing   the   assesssment ,   bu t  
probably  comprise   reworked  glacial   sand  and 
g r a v e l .  

The i n f e r r e d   a s s e s s m e n t   o f f e r e d   f o r   t h e   g l a c i a l  
sand   and   grave l   in   sub-b lock  Hg i s  based  on  only 
two  sample  points  and  must  be  viewed  with  caution 
(Table  15). 

NOTES ON THE SAND AND GRAVEL WORKINGS IN THE AREA 
A b r i e f   d e s c r i p t i o n   o f   f o r m e r   p i t s  was made by 
Haldane  (1948); more r ecen t   i n fo rma t ion  was 
provided by Goodlet (1 970)  and by McAdam (1 978). 
Material is  n o t  known t o  have  been  extracted  from 
below  the water t a b l e ,   t h e   u s u a l   i n t e n t i o n   b e i n g  
t o  back f i l l   p i t s  and   r e s to re   t he   g round   t o  
a g r i c u l t u r e   a f t e r   m i n e r a l   e x t r a c t i o n .   I n  1985 
only  two sand   and   g rave l   p i t s ,   l i s t ed   be low,  were 
ope ra t iona l .   S i t e s   o f   fo rmer   work ing  on a very  
small scale are f a i r l y  common; the   on ly   fo rmer   p i t  
worthy  of  mention on account  of i t s  s i z e ,  i s  a t  
West Barns  Links. 
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S i t e  Grid Operator Mode of Deposit Block 
Ref Operation mrked 

Humbie 450  640 Baxter's I n t e r -  Glacial B 
(Bangley)   mit tent   sand 
Quarry 
Co Ltd  

Long  534  641 G i f f o r d  Contin- Glacial C 
Yester Gravels  uous sand 

L t  d and 
g r a v e l  

CONCLUSIONS 
The   s and   and   g rave l   r e sources   o f   t he   d i s t r i c t   have  
been   desc r ibed   sys t ema t i ca l ly   and   t he   r e su l t s   o f  
the  assessment   summarised  in   Tables  6 and 7. It 
must be emphas i sed   t ha t   t he   su rvey   conce rns   t he  
e s t i m a t i o n   o f   r e s o u r c e s   r a t h e r   t h a n   r e s e r v e s   a n d  
tha t   t he   a s ses smen t   o f   t he   depos i t s  i s  judged 
s o l e l y   i n  terms o f   t h e   a r b i t r a r y   p h y s i c a l  cr i ter ia  
s t a t e d  in t h e   i n t r o d u c t i o n   t o   t h i s   r e p o r t .  No 
account  i s  t a k e n   o f   p r e v a i l i n g   e n v i r o n m e n t a l   o r  
economic   cons idera t ions :   the   quoted   vo lumetr ic  
estimates b e a r  no s i m p l e   r e l a t i o n s h i p   t o   t h e  
amount   of   sand  and  gravel   that   might   be  extracted 
i n   p r a c t i c e .  The c h i e f  a im  of   the  survey is t o  
provide a f ac tua l ,   geo log ica l ly   based   a s ses smen t  
of   the   sand   and   grave l ,   aga ins t   which   the  
economic ,   soc ia l   and   envi ronmenta l   cos t s   o f  
developing  the  resource  can  be  weighed.  

Bearing i n  mind t h a t  much more d e t a i l e d  
e x p l o r a t i o n   a n d   e v a l u a t i o n   o f   t h e   d e p o s i t s  w i l l  be 
r e q u i r e d   t o   e s t a b l i s h   t h e   w h e r e a b o u t s   o f   r e s e r v e s ,  
i t  is p o s s i b l e ,   n o n e t h e l e s s ,   t o   i n d i c a t e   w i t h  Some 
d e g r e e   o f   c e r t a i n t y   t h o s e   r e s o u r c e s   t h a t  may f i r s t  
command a t t e n t i o n .  

The f a c t o r s   t h a t   g o v e r n   t h e   a t t r a c t i v e n e s s   o f  a 
s a n d   a n d   g r a v e l   d e p o s i t   i n   r e l a t i o n   t o  
e x p l o i t a t i o n   ( l e a v i n g   a s i d e   t h e   f a c t o r s   w h i c h  are 
o u t w i t h   t h e  remit o f   t h i s   r e p o r t ) ,   i n c l u d e : -  
depos i t   g rade ,   depos i t   t h i ckness ,   ove rburden  
t h i c k n e s s ,   g r a v e l   q u a l i t y   a n d   d i s p o s i t i o n   o f   t h e  
d e p o s i t   r e l a t i v e   t o  water t a b l e .  As t he   b lock  
boundar i e s   have   been   d rawn   spec i f i ca l ly   t o  
encompass  deposi ts   wi th  similar p r o p e r t i e s ,   t h e  
r e sources   can  most  conveniently  be  summarised 
block by b lock;   however ,   ce r ta in   ca tegor ies   o f  
depos i t   do   no t   warran t   fur ther   ment ion .   These  are 
p o t e n t i a l l y   w o r k a b l e   g l a c i o l a c u s t r i n e   d e p o s i t s ,  
till and  flow till. More than   30   pe r   cen t   o f  
g l a c i o l a c u s t r i n e   d e p o s i t s   w h i c h   g r a d e  as minera l  
would  pass a 0.125-mm s ieve ,   and   would   therefore  
f ind   very   few  marke ts .   Poten t ia l ly   workable  till 
g r a d e s   o v e r a l l  as 'clayey' sandy gravel on t h e  
bas i s   o f   on ly   e igh t   s amples .  It may f i n d   a n   e n d  
use  as b u l k   f i l l ,   b u t  is u s u a l l y   t o o   c l a y e y   a n d  
t o o   c o n s o l i d a t e d   t o  command a t t e n t i o n  as a s o u r c e  
of  sand  and  gravel.   Likewise  f low till, which 
grades  as gravel on t h e   b a s i s   o f   s e v e n   b u l k  
samples ,  is i n h e r e n t l y   e x t r e m e l y   v a r i a b l e   i n  
l i t ho logy ,   and   a l though   t he   depos i t  may prove t o  
b e   r e a d i l y   w o r k a b l e   l o c a l l y ,   e s p e c i a l l y   i f  
e x t r a c t e d   i n   c o n j u n c t i o n   w i t h   a n   u n d e r l y i n g  
depos i t   o f   s and   and   g rave l ,  i s  excluded  from  the 
assessment   of   resources .  It is  n o t e w o r t h y   t h a t   i n  
t h e  two work ing   p i t s  in t he   a s ses smen t   a r ea ,  where 
f low till ove r l i e s   t he   s and   and   g rave l  i t  i s  
t r e a t e d  as overburden. 

Block A The bulk   o f   the   resource  i n  Block A i s  
c o n t a i n e d   i n   t h e   a l l u v i u m ,   c h i e f l y   o f   t h e   R i v e r  
Tyne,  and  grades as f i n e s  9 per  cent ,  sand 46 per  
cent   and   grave l   45   per   cen t   (Table  8 ) .  The mean 
grading  of   mineral  i n   t h e   b l o c k   a s  a whole is less 
g r a v e l l y   ( T a b l e  6 ) ,  mainly  owing t o  t h e  blown  sand 

and   pos t -Glac ia l   mar ine   depos i t s   which   cont r ibu te  
to   the  resource  downstream  from Tyninghame. T h i s  
b l o c k   c o n t a i n s   t h e   g r e a t e s t  volume of minera l  of 
any i n   t h e   a s s e s s m e n t  area; however,  the mean 
dep th   t o   g roundwate r  was 2.5m a t  t h e  time of  
survey   and   consequent ly   on ly   about   one   th i rd   o f  
t he   r e source  would  be a v a i l a b l e   f o r   d r y   w o r k i n g .  
It h a s   t r a d i t i o n a l l y   b e e n   t h e   p r a c t i c e   i n   S c o t l a n d  
t o   d i s c o u r a g e  wet working  of  sand  and  gravel.  The 
communities  of  Ormiston  and  Haddington,  which 
border   b lock  A l o c a l l y ,  are p a r t l y   b u i l t   o n  
a l luv ium of the   R ive r  Tyne. 

Block B Al though   t h i ck   s equences   o f   g l ac i a l  
meltwater d e p o s i t s  were proved in t h i s   b l o c k ,   f i n e  
sandy material c l a s s i f i e d  as g l a c i o l a c u s t r i n e  
depos i t s   compr i se s  a s i g n i f i c a n t   p r o p o r t i o n  of t h e  
resource.  The mean t h i c k n e s s  of g l ac i a l   s and   and  
g r a v e l  is 5.5m, and   t he   depos i t   g rades  as f i n e s  9 
pe r   cen t ,   s and   78   pe r   cen t   and   g rave l  13 p e r   c e n t  
(Tables  6 and 9) .  Grave l ly  material d o e s   o c c u r   i n  
p l a c e s ,   b u t  i t  i s  commonly o v e r l a i n  by t h i c k  
sequences   o f   s and ,   fo r   example   i n   bo reho le   46  SW 
28. Flow t i l l  crops   ou t   wide ly   and  forms a patchy 
cover   o f   overburden ,   the  mean t h i c k n e s s   o f  2.5m 
be ing   l a rge ly   exp la ined  by t h i s  phenomenon. 
However, t he   r e source  is  n o t  a l l  c l a s s i f i e d  as 
concea led ,   because   an   a t tempt   has   been  made t o  map 
ou t   t he   ex t en t   o f   f l ow t i l l  dur ing   the   survey .  
Groundwater i s  n o t   l i k e l y   t o   p o s e  a problem i n  
th i s   b lock ,   having   usua l ly   been   encountered  a t  
depths   o f  more t h a n  10m. 

Block C The  pr ime  resource   in   b lock  C is g l a c i a l  
sand  and  gravel ,   which  occurs  as e x t e n s i v e  
kame-terraced  deposi ts  on t h e   f l a n k s   o f   t h e  
Lammermuir Hills and as mounds and  r idges on lower 
ground t o   t h e   n o r t h .  The mean t h i c k n e s s   o f   t h e  
d e p o s i t  is 5.3m and  of  overburden is 1.2m (Tables  
6 and 10). The overburden  thickness  exceeded l m  
i n   e i g h t   o f   t h e  21  sample   po in ts ,   main ly   owing   to  
the  presence  of  a su r face   depos i t   o f  till which, 
as i n   b l o c k  B ,  has  been mapped o u t  as f a r  as 
p o s s i b l e .  The p o s s i b l e   e x i s t e n c e   o f   a d d i t i o n a l  
concea led   resources   o f   g lac ia l   sand   and   grave l ,  
und i scove red   du r ing   t h i s   su rvey ,   canno t   be  
discounted.  The mean grading  is f i n e s  9 p e r   c e n t ,  
sand   48   per   cen t   and   grave l   43   per   cen t .   Taking  
the   minera l -bear ing  area i n t o   a c c o u n t ,   t h i s  would 
i n d i c a t e  a volume  of   gravel   for   block C exceeded 
only  by block A i n   t h i s   a s s e s s m e n t .  However much 
o f   t h e   r e s o u r c e   i n   t h e  l a t t e r  l ies  below 
g roundwate r   l eve l ,   un l ike   b lock  C ,  where  most  of 
t he   s and   and   g rave l  i s  above   the  water t a b l e .  
Some s a n d y   d e p o s i t s   o c c u r   i n   t h e   b l o c k ,   c h i e f l y  i n  
the   south-eas te rn   quadrant .  

Block D Glacial sand   and   grave l   occurs   as  kames 
and  kame-terraced  deposits  which  have a much more 
p a t c h y   d i s t r i b u t i o n   t h a n   i n   t h e   a d j a c e n t   b l o c k  C. 
The r e source   has  a mean t h i c k n e s s   o f  5.0m and 
overburden is  n e g l i g i b l e   e x c e p t  i n  t h e  
neighbourhood  of  Carfrae.  The g l ac i a l   s and   and  
g r a v e l   h a s  a mean g rad ing   o f   f i nes  8 p e r   c e n t ,  
s and   42   pe r   cen t   and   g rave l   50   pe r   cen t ,   t h i s  
b e i n g   t h e   h i g h e s t   p r o p o r t i o n   o f   g r a v e l  of any 
b l o c k   i n   t h e   s u r v e y  area, wi th   t he   excep t ion   o f  

boreholes  in t h i s   b l o c k .  
sub-block H5 Groundwater was n o t  met i n  

Block E Mounds, r idges  and  kame-terraced 
depos i t s   o f   g l ac i a l   s and   and   g rave l   compr i se   t he  
r e s o u r c e   i n   b l o c k  E,  which is deeply   d i ssec ted   by  
many Prominent   g lac ia l   d ra inage   channels .  The 
sand  and  gravel   has  a mean th ickness   o f   7 .11~ 
(Tables  6 and 12) ,  t h e   g r e a t e s t  mean th i ckness   o f  
any  block,  and  amounts of overburden are s l i g h t ,  
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except   in   one   borehole   which   proved  2.lm. The 
mean g rad ing   o f   t he   depos i t  i s  f i n e s   1 3   p e r   c e n t  , 
sand   55   per   cen t   and   grave l  3 2  p e r   c e n t .  
Boreho les   i nd ica t ed   qu i t e  a wide  range i n   g r a d e  
a c r o s s   t h e   b l o c k ,   b u t  no c l e a r   p a t t e r n   t o   t h i s  
v a r i a t i o n  emerged.  Groundwater i s  n o t   l i k e l y   t o  
pose a problem t o   p o t e n t i a l   e x p l o i t a t i o n   i n   b l o c k  
E. 

Block F The b u l k   o f   t h e   r e s o u r c e   i n   t h i s   b l o c k  
i s  c o n t a i n e d   i n   t e r r a c e d   s p r e a d s   o f   g l a c i a l   s a n d  
a n d   g r a v e l   b o r d e r i n g   t h e   a l l u v i a l   p l a i n   o f   t h e  
River   Tyne,   together   with moundy depos i t s   a round 
Tyninghame. The mean t h i c k n e s s  of t h e   d e p o s i t  is  
4.2m and  overburden is  minimal  (Tables 6 and  13) . 
The g l a c i a l   s a n d   a n d   g r a v e l   h a s  a mean grading  of  
f ines   10   per   cen t ,   sand   57   per   cen t   and   grave l  33  
per   cen t ,   and   a s ses smen t   bo reho les   gene ra l ly  
demonst ra ted   an   eas tward   f in ing   and   an  upward 
c o a r s e n i n g   i n   g r a d e .  Most o f   t he   r e source  would 
be  capable   of   dry  working.  

Block G Low mounds, r idges   and  rare e s k e r s  
composed o f   g l a c i a l   s a n d   a n d   g r a v e l   c o n s t i t u t e   t h e  
r e s o u r c e   i n   b l o c k  G. Sample-point  data  gave a 
mean th ickness   o f   sand   and   grave l   o f  4.9m, bu t   t he  
base   o f   t he   depos i t  was not  proved i n   f o u r   o f  
them. The deepes t   borehole   (57  NE 18)  reached 
25m, but   on ly  l l m  of  the  sequence  there  comprised 
po ten t i a l ly   workab le   g l ac i a l   s and   and   g rave l  
(Tables  6 and  14).  Much of   the  low  lying  ground 
nor th   o f   For toun  Bank contains   non-mineral  
depos i t s   o f   a l l uv ium and l a t e -Glac ia l   mar ine  
depos i t s   which   probably  rest on g l ac i a l   s and   and  
g r a v e l .  However, as no a s ses smen t   bo reho les   o r  
p i t s  were s i t e d   o n   s u c h   d e p o s i t s ,   t h i s  phenomenon 
is  n o t   r e f l e c t e d  i n  t h e  f i g u r e   o f  0.5m f o r   t h e  
mean thickness   of   overburden.  The mean grading  of 
g l a c i a l   s a n d   a n d   g r a v e l  is  f i n e s  11 per   cen t ,   sand  
61 per cen t   and   g rave l   28   pe r   cen t ,   bu t   t he   g rade  
va r i e s   w ide ly   ac ross   t he   b lock ,  and a l so   be tween 
adjacent   sample  points .   Groundwater  was proved 
w i t h i n   g l a c i a l   s a n d   a n d   g r a v e l   i n   f o u r   a s s e s s m e n t  
boreholes   a t   depths   o f   be tween 2.0 and 8.3m below 
s u r f  ace. 

BZock H The b lock  is d i v i d e d   i n t o   s i x   s u b - b l o c k s  
wh ich   con ta in   depos i t s  of  sand  and  gravel  which 
are e i t h e r   t o o  small, o r   have   t oo  few  sample 
p o i n t s ,   t o   j u s t i f y   s t a t i s t i c a l   a s s e s s m e n t s .  
I n f e r r e d   a s s e s s m e n t s   f o r   s i x   s e p a r a t e   a r e a s  are 
o f f e r e d   i n   T a b l e  7 ,  from  which i t  c a n   b e   s e e n   t h a t  
the   ca lcu la ted   vo lumes  are of  modest  proportions 
except   in   sub-b locks  H5 and H6. 

The g l a c i a l   s a n d   a n d   g r a v e l   i n   s u b - b l o c k  H 1  i s  
g e n e r a l l y   t h i n ,   e x c e p t  a t  Milton  where a borehole  
proved 6.5m of  'cZayey' sandy gravel i n  two seams 
s e p a r a t e d  by 1.4m of waste. Many s c a t t e r e d  
pa tches   o f   g l ac i a l   s and   and   g rave l   i n   sub -b lock  H2 
are t h i n   b u t  a t  B legb ie   and   S tobsh ie l ,   t h i cke r  
depos i t s   occur .  A t  White Knowe a g r a v e l   p i t  was 
opened   t empora r i ly   i n  1985.  Sand  and g r a v e l  
d e p o s i t s  are v i r t u a l l y   a b s e n t   i n   s u b - b l o c k  H3- 
S m a l l   p a t c h e s   o f   g l a c i a l   s a n d   a n d   g r a v e l   i n  
sub-block ~4 are l i k e l y   t o   s a t i s f y   o n l y  
small-scale , l oca l   r equ i r emen t s  . In   sub-block H5 
moundy and   t e r r aced   depos i t s   o f   g l ac i a l   s and   and  
g rave l   occu r   ma in ly   a long   t he   va l l ey   s ides   o f   t he  
Biel Water. Although  the mean t h i c k n e s s   o f  
g l a c i a l   s a n d   a n d   g r a v e l ,   o n   t h e   b a s i s   o f   f i v e  
sample   po in ts ,  is only  2.6m, t h e  d e p o s i t s  are 
qu i t e   ex t ens ive .   In   sub -b lock  H6, k e t t l e d ,  moundy 
d e p o s i t s   o f   g l a c i a l   s a n d   a n d   g r a v e l   a r e  well 
deve loped ,   e spec ia l ly   a round  Eweford  and 
Broxmouth.  Although a l a r g e   p o t e n t i a l   r e s o u r c e   o f  
sand   and   grave l   ex is t s   hereabouts ,   the   sample  
p o i n t s  are t o o   s p a r s e   f o r  a h i g h   l e v e l  o f  

conf idence   t o   be   p l aced   on   t he   vo lumet r i c  
a s ses smen t   g iven   i n   Tab le  7. 

Many of  t h e   r e s o u r c e s   i d e n t i f i e d   o n   t h e  
accompanying maps w i l l  r e p a y   f u r t h e r   i n v e s t i g a t i o n  
b y   t h e   i n d u s t r y  as r e s e r v e s   f o r   f u t u r e  
e x p l o i t a t i o n .  It is recommended t h a t   t h e s e   t a r g e t  
r e sources   shou ld   be   cons ide red   i n  more d e t a i l   i n  a 
fu ture   sub- reg iona l   s tudy   (encompass ing   a l so   the  
assessment   of   the   adjacent   Dalkei th   and  Temple 
a r e a )  . 
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APPENDIX A 

FIELD BND LABORATORY PROCKDURES 

Trial and e r r o r   d u r i n g   i n i t i a l   s t u d i e s   o f   t h e  
complex   and   va r i ab le   g l ac i a l   depos i t s   o f  East 
Anglia  and  Essex  showed  that   an  absolute minimum 
o f   f i v e   s a m p l e   p o i n t s   e v e n l y   d i s t r i b u t e d   a c r o s s  
the   sand   and   grave l  are needed t o   p r o v i d e  a 
w o r t h w h i l e   s t a t i s t i c a l   a s s e s s m e n t ,   b u t   t h a t ,   w h e r e  
poss ib l e ,   t he re   shou ld   no t  be less than   ten .  
Sample p o i n t s  are any   po in ts   for   which   adequate  
in fo rma t ion   ex i s t s   abou t   t he   na tu re   and   t h i ckness  
o f   t he   depos i t   and  may inc lude   bo reho les   o the r  
t han   t hose   d r i l l ed   du r ing   t he   su rvey   and  
exposures .  In  pa r t i cu la r ,   t he   coope ra t ion   o f   s and  
a n d   g r a v e l   o p e r a t o r s   e n s u r e s   t h a t   b o r e h o l e s   a r e  
n o t   d r i l l e d   w h e r e   r e l i a b l e   i n f o r m a t i o n  i s  a l r e a d y  
a v a i l a b l e ;   a l t h o u g h   t h i s  may be  used i n   t h e  
c a l c u l a t i o n s ,  i t  is  h e l d   c o n f i d e n t i a l l y  by BGS and 
cannot   be  disclosed.  

The minera l  shown  on  each  1:25000  sheet i s  
d iv ided   i n to   r e source   b locks .  The a r b i t r a r y   s i z e  
s e l e c t e d ,  10km2, i s  a compromise t o  meet t h e  aims 
o f   t he   su rvey  by p rov id ing   su f f i c i en t   s ample  
po in t s   i n   each   b lock .  Where poss ib l e   t he   b lock  
boundaries  are determined by g e o l o g i c a l  
boundaries  , b u t   f o r   t h i s   r e s o u r c e   s h e e t   a r e a  many 
have   been   drawn  a rb i t ra r i ly   and  may bear  no 
r e l a t i o n s h i p   t o   t h e   g e o l o g y .  

A reconnaissance  of  the  ground i s  c a r r i e d   o u t  
t o   r eco rd   any   exposures ,   and   i nqu i r i e s   a r e  made t o  
a s c e r t a i n  what borehole   in format ion  i s  a v a i l a b l e .  
Borehole  and t r i a l  p i t  s i tes are t h e n   s e l e c t e d   t o  
provide   an   even   pa t te rn   o f   sample   po in ts   a t  a 
densi ty   of   approximately  one  per   square 
k i lomet re .  However,  because  broad  trends are 
i n d e p e n d e n t l y   o v e r l a i n  by smaller scale 
c h a r a c t e r i s t i c a l l y  random v a r i a t i o n s ,  i t  i s  
u n n e c e s s a r y   t o   a d h e r e   t o  a s q u a r e   g r i d   p a t t e r n .  
Thus   such   fac tors   as  ease of   access   and  the  need 
t o  min imise   d i s tu rbance   t o   l and   and   t he   pub l i c  are 
t a k e n   i n t o   a c c o u n t   i n   s i t i n g   t h e   h o l e s ;   a t   t h e  
same time i t  is  n e c e s s a r y   t o   g u a r d   a g a i n s t   t h e  
p o s s i b i l i t y   t h a t  ease o f   a c c e s s   ( t h a t  i s ,  t h e  
pos i t ions   o f   roads   and   fa rms)  may r e f l e c t  
p a r t i c u l a r   g e o l o g i c a l   c o n d i t i o n s ,  which may b i a s  
t h e   d r i l l i n g   r e s u l t s .  

The d r i l l i n g   m a c h i n e  employed  should  be  capable 
of   p rovid ing  a cont inuous   sample   representa t ive   o f  
a l l  unconso l ida t ed   depos i t s ,  s o  t h a t   t h e   i n - s i t u  
g r a d i n g   c a n   b e   d e t e r m i n e d ,   i f   n e c e s s a r y ,   t o  a 
depth   o f  30m a t  a diameter   of   about  200mm, benea th  
d i f f e ren t   t ypes   o f   ove rburden .  It should  be 
r e l i a b l e ,   q u i e t ,   m o b i l e   a n d   r e l a t i v e l y  small ( so  
t h a t  i t  can  be moved t o  s i tes  o f   d i f f i c u l t  
access ) .   She l l   and   auge r   r i g s   have   p roved   t o   be  
a l m o s t   i d e a l .  

The r i g s   a r e   m o d i f i e d   t o   e n a b l e   d e p o s i t s   a b o v e  
t h e  water t a b l e   t o   b e   d r i l l e d   ' d r y ' ,   i n s t e a d   o f  
w i t h   w a t e r   a d d e d   t o   f a c i l i t a t e   t h e   d r i l l i n g ,   t o  
minimise  the  amount  of material drawn i n  from 
o u t s i d e   t h e  limits of  the  hole.   The  samples  thus 
obta ined  are r e p r e s e n t a t i v e   o f   t h e   i n - s i t u  
grading,   and  sat isfy  one  of   the   most   important  
aims of   the  survey.  Below the   wa te r - t ab le   t he  
r i g s  are u s e d   c o n v e n t i o n a l l y ,   a l t h o u g h   t h i s  may 
r e s u l t   i n   t h e  l o s s  of some o f   t h e   f i n e s   f r a c t i o n  
and  the pumping a c t i o n   o f   t h e   b a i l e r   t e n d s   t o   d r a w  
unwanted m a t e r i a l   i n t o   t h e   h o l e   f r o m   t h e   s i d e s  o r  
the  bottom. 

A cont inuous series of  bulk  samples is  t a k e n  
throughout   the  sand  and  gravel .   Ideal ly   samples  
are composed exc lus ive ly   o f   the   whole   o f   the  
material e n c o u n t e r e d   i n   t h e   b o r e h o l e   o r   p i t ,  
be tween   s t a t ed   dep ths .  However, care i s  t a k e n   t o  
d i s c a r d ,  as f a r  as p o s s i b l e ,  material which  has 

caved  or  has  been pumped from  the  bot tom  of   the 
hole .  A new sample i s  commenced whenever t h e r e  is 
a n   a p p r e c i a b l e   l i t h o l o g i c a l   c h a n g e   w i t h i n   t h e   s a n d  
a n d   g r a v e l ,   o r  a t  every  l m  depth.   The  samples,  
each  weighing  between  25  and  45kg, are despatched 
i n  heavy  duty  polythene  bags  to  a l a b o r a t o r y   f o r  
grading.  The grading  procedure i s  based  on 
B r i t i s h   S t a n d a r d  1377  (1975). Random checks  on 
the   accuracy   of   the   g rad ing  are made. 

A l l   s ampl ing   da t a ,   i nc lud ing   g rad ing   ana lys i s  
f i g u r e s   a r e   c o d e d  up f o r   p r o c e s s i n g  by computer. 
Abbrev ia t ed   l ogs   t oge the r   w i th   g rad ings   da t a  are 
reproduced in Appendix E. 

D e t a i l e d   r e c o r d s  may be   consul ted  a t  t h e  
a p p r o p r i a t e   o f f  ices of BGS: the   addres s  i s  shown 
on  page ii o f   t h i s   r e p o r t ,   n e x t   t o   t h e   p r e f a c e .  

APPENDIX B 

STATISTICAL PROCEDURE 

Statistical assessment 
1 A s t a t i s t i ca l  assessment  is made o f   a n   a r e a   o f  
m i n e r a l   g r e a t e r   t h a n  2km2, i f   t h e r e  i s  a minimum 
o f   f i v e   e v e n l y   s p a c e d   b o r e h o l e s   i n   t h e   r e s o u r c e  
b l o c k   ( f o r  smaller a r e a s  see paragraph 12  below). 

2 The simple  methods  used i n   t h e   c a l c u l a t i o n s  are 
c o n s i s t e n t   w i t h   t h e  amount  of da t a   p rov ided   by   t he  
survey   (Hul l ,  pp.192-193 i n   T h u r r e l l ,   1 9 8 1 ) .  
Convent ional  symmetrical conf idence  limits are 
c a l c u l a t e d   f o r   t h e   9 5   p e r   c e n t   p r o b a b i l i t y   l e v e l ,  
t h a t  i s ,  t h e r e  i s  a 5 p e r   c e n t   o r   o n e   i n   t w e n t y  
chance  of a r e s u l t   f a l l i n g   o u t s i d e   t h e   s t a t e d  
limits. 

3 The  volume estimate (V) f o r   t h e   m i n e r a l   i n  a 
g iven   b lock  is  the  product   of   the  two v a r i a b l e s ,  

the  sampled areas (A) and  the mean th i ckness   (dm)  
c a l c u l a t e d   f r o m   t h e   i n d i v i d u a l   t h i c k n e s s e s  a t  t h e  
sample   po in t s .   The   s t anda rd   dev ia t ions   fo r   t hese  
v a r i a b l e s  are r e l a t e d   s u c h   t h a t  

4 The above   r e l a t ionsh ip  may be  t ransposed  such 
t h a t  

From t h i s  i t  c a n   b e   s e e n   t h a t  as S 2/S- t e n d s   t o  

0, Sv t e n d s   t o  S;i . A dm 

m 
I f ,   t h e r e f o r e ,   t h e   s t a n d a r d   d e v i a t i o n   f o r  area 

is  s m a l l   w i t h   r e s p e c t   t o   t h a t   f o r  mean t h i c k n e s s ,  
t h e   s t a n d a r d   d e v i a t i o n   f o r  volume  approximates t o  
t h a t   f o r  mean th ickness .  

5 Given t h a t   t h e  number of   approximately  evenly 
spaced   sample   po in ts   in   the   sampled   a rea  is n, 
with  mineral   th ickness   measurements  d , d .. . 
d , t h e   t h e   b e s t  estimate of mean t h i c k n e s s ,  

ml m2 

- 
dm, i s  g i v e n  by 

1 (d  + d ... d ) /n .  
9 mn 

For   groups  of   c losely  spaced  boreholes  a 
d i s c r e t i o n a r y   w e i g h t i n g   f a c t o r  may be a p p l i e d   t o  
avo id   b i a s  (see note  on weighting  below). The 

21 



Block calculation Calcula t ion   of   conf idence  limits 

S c a l e  : 1 : 25000 
B l o c k :   F i c t i t i o u s  

Area 
Block: 1 1 . 08km2 
Mineral: 8.32km2 

Mean t h i c k n e s s  
Overburden: 2.5m 
Mineral :  6.5m 

Volume 
Overburden: 21 m i l l i o n  m3 
Mineral :  54 m i l l i o n  m3 

Confidence limits of  t h e  estimate o f   mine ra l  
volume a t  t h e  95 p e r   c e n t   p r o b a b i l i t y   l e v e l :  220 
per   cen t .   That  is ,  t h e  volume  of  mineral   (with 95  
p e r   c e n t   p r o b a b i l i t y ) :  54 t 11 m i l l i o n  m 3  

Thickness  estimate (measurements i n   m e t r e s )  
do = overburden   th ickness  = minera l   t h i ckness  

Sample 
p o i n t  

SE 14 
SE 18  
SE 20 
SE 22 
SE 23 
SE 24 

SE 17 
1 2 3 / 4 5  

T o t a l s  

Means 

Weight-  Overburden  Mineral  Remarks 
i n g  o __ - -  - 

1  1.5 1.5 9.4 9.4 
1 3.3 3.3 5.8 5.8 
1 n i l  - 6.9 6.9 
1 0.7 0.7 6.4 6.4 BGS 
1  6.2 6.2 4.1 4.1 boreholes  
1 4.3 4.3 6.4 6.4 

1 s 1 .2 9.8 - 2.0 1.6 4.6  7.2 Hydro- 
geology 
Uni t  
record  

1 - 
4 2.7 7 .3 Close 
4 4.5 3.2 group  of  
4 0.4  2.6  6.8 5.8 f o u r  
z 2.8  5.9 boreholes  

- 
1 

1 

- 

( commer- 
c i a l )  

Eo = 8 Cudo= 20.2 Cudm = 52.0 
- 
ado = 2.5 d m  = 6.5 

I 

9.4 
5.8 
6.9 
6.4 
4.1 
6 .4 
7.2 
5.8 

2.9 
0.7 
0.4 
0.1 
2.4 
0.1 
0.7 
0.7 

8.41 
0.49 
0.16 
0.01 
5.76 
0.01 
0.49 
0.49 

n = 8  
t = 2.365 
L,, is  c a l c u l a t e d  as 

= 20 p e r   c e n t  

0 1 2 kilometres 

SE 24 
0 IMAU borehole 

0 Other boreholes 

Boundaryof resource block 
----- Boundaryof sand and gravel deposit 

Example of resource   b lock   assessment :  map o f   f i c t i t i o u s   b l o c k ,   c a l c u l a t i o n   a n d   r e s u l t s  
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s t a n d a r d   d e v i a t i o n   f o r  mean t h i c k n e s s  S- 

expressed  as a p ropor t ion   o f   t he  mean t h i c k n e s s ,  
i s  g i v e n  by 

dm 

where d is  a n y   v a l u e   i n   t h e  series d t o  d . 
m m l m  n 

6 The sampled area i n   e a c h   r e s o u r c e   b l o c k  i s  
coloured  pink  on  the map. Wherever   possible ,  
c a l c u l a t i o n s  relate t o   t h e   m i n e r a l   w i t h i n  mapped 
geologica l   boundar ies   (which  may n o t   n e c e s s a r i l y  
co r re spond   t o   t he  limits o f   depos i t ) .  Where t h e  
area is  no t   de f ined   by  a mapped boundary ,   tha t  i s ,  
where  the  boundary is i n f e r r e d ,  a d i s t i n c t i v e  
symbol i s  used .   Expe r i ence   sugges t s   t ha t   t he  
e r r o r s   i n   d e t e r m i n i n g  area are  u s u a l l y  small 
r e l a t i v e   t o   t h o s e   i n   t h i c k n e s s .   T h e   r e l a t i o n s h i p  
S /S- < 1 /3 i s  assumed i n  a l l  cases . It fo l lows  

f rom  equat ion  [2] t h a t  
S- < S < 1.05s- . 

dm v dm 

A dm 

7 The limits on   t he  estimate of mean t h i c k n e s s   o f  
minera l ,  L- , may b e   e x p r e s s e d   i n   a b s o l u t e   u n i t s  

k( t / J n ) x S a   o r  as a percentage  

dm 

m 

11 The a p p l i c a t i o n   o f   t h i s   p r o c e d u r e   t o  a 
f i c t i t i o u s  area i s  i l l u s t r a t e d .  

Inferred assessment 
12 I f   the   sampled  area o f   m i n e r a l   i n  a resource  
b lock  i s  between 0.25km2 and 2km2 an   assessment  
i s  infer red ,   based   on   geologica l   and   topographica l  
i n fo rma t ion   u sua l ly   suppor t ed  by the   da t a   f rom  one  
o r  two boreholes.   The  volume  of  mineral  i s  
c a l c u l a t e d  as the   p roduct   o f   the  area, measured 
f r o m   f i e l d   d a t a ,   a n d   t h e   e s t i m a t e d   t h i c k n e s s .  
Confidence limits a r e   n o t   c a l c u l a t e d .  

13 I n  some cases a resource   b lock  may i n c l u d e   a n  
area l e f t  uncoloured  on  the map, within  which 
minera l  (as d e f i n e d )  is  i n t e r p r e t e d   t o   b e  
g e n e r a l l y   a b s e n t .   I f   t h e r e  is  r e a s o n   t o   b e l i e v e  
t h a t  some minera l  may b e   p r e s e n t ,   a n   i n f e r r e d  
assessment  may be made. 

14 No assessment  i s  a t t e m p t e d   f o r   a n   i s o l a t e d  
area of   mineral  less t h a n  0.25km2. 

15 Note on weighting The t h i c k n e s s  of a d e p o s i t  
a t  any   po in t  may be   gove rned   so l e ly   by   t he  
p o s i t i o n   o f   t h e   p o i n t   i n   r e l a t i o n   t o  a broad 
trend.  However,   most  sand  and  gravel  deposits 
a l s o   e x h i b i t  a random p a t t e r n  of  l o c a l ,   a n d  
s o m e t i m e s   c o n s i d e r a b l e ,   v a r i a t i o n   i n   t h i c k n e s s .  
Thus t h e   d i s t r i b u t i o n  of sample  points  need  be 
on ly   approx ima te ly   r egu la r   and   i n   e s t ima t ing   t he  
mean th ickness   on ly   s imple   weight ing  is  

+( t / Jn)S-  (lOO/dm) per   cen t ,   where  t i s  necessa ry .   In   p rac t i ce ,   equa l   we igh t ing  can-  of t e n  

S t u d e n t ' s  t a t  t h e  95 p e r   c e n t   p r o b a b i l i t y   l e v e l  I f ,  however ,   there  i s  a d i s t i n c t l y   u n e q u a l  
dm b e   a p p l i e d   t o   t h i c k n e s s e s  a t  a l l  sample  points .  

f o r   ( n - l )  degrees Of  freedom, b y   d i s t r i b u t i o n   o f   p o i n t s ,   b i a s  i s  avoided  by 
reference to (In div id ing   the   sampled  area i n t o   b r o a d   z o n e s ,   t o  
Student's it is that the measurements each  of  which a va lue   rough ly   p ropor t iona l   t o  i t s  
are d i s t r i b u t e d   n o r m a l l y )  . area i s  a s s igned .   Th i s   va lue  i s  then   sha red  

8 Values  of t a t  t h e  95 p e r   c e n t   p r o b a b i l i t y  
l e v e l   f o r   v a l u e s   o f  n up t o  20 are as fo l lows:  

n 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

t 
i n f i n i t y  
12  -706 
4.303 
3.182 
2.776 
2.571 
2.447 
2.365 
2.306 
2.262 

n 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

t 
2.228 
2.201 
2.179 
2.160 
2.145 
2.131 
2.120 
2.110 
2.101 
2 -093 

(from  Table 12, Biometr ika   Tables   for  
S t a t i s t i c i a n s ,  Volume 1, Second  Edition,  Cambridge 
U n i v e r s i t y   P r e s s ,  1962). When n is  g r e a t e r   t h a n  
20, 1.96 is  used   ( t he   , va lue   o f  t when n is  
i n f i n i t y ) .  

9 I n   c a l c u l a t i n g   c o n f i d e n c e  limits f o r  volume, 
Lv , t h e   f o l l o w i n g   i n e q u a l i t y   c o r r e s p o n d i n g   t o  

e q u a t i o n  [3] is a p p l i e d :  L- < L (1.05L- . d , v  dm 

10 I n  summary, f o r   v a l u e s   o f  n between 5 and 20, 
L is c a l c u l a t e d  as v 

[(l.05t~/dm]x[J~(dm-~m)2/n(n-1)]x100 p e r   c e n t ,  

and when n is g r e a t e r   t h a n  20 ,  as 

[(1.05xl.96)/dm]x[J~(dm~dm)2/n(n-1)]x100 p e r   c e n t  
(we igh t ing   f ac to r s  may be  included:  see paragraph 
15) . 

between  the   da ta   po in ts   wi th in   the   zone  as t h e  
we igh t ing   f ac to r .  

APPENDIX C 

CLASSIFICATION AND DESCRIPTION OF SAND AND GRAVEL 

For  the  purposes of a s s e s s i n g   r e s o u r c e s  of  sand 
and   g rave l  a c l a s s i f i c a t i o n   s h o u l d   t a k e   a c c o u n t  of 
e c o n o m i c a l l y   i m p o r t a n t   c h a r a c t e r i s t i c s   o f   t h e  
d e p o s i t s ,   i n   p a r t i c u l a r   t h e   a b s o l u t e   c o n t e n t  of 
f i n e s   a n d   t h e   r a t i o  of s a n d   t o   g r a v e l .  

The terminology commonly used  by  geologis ts  
when descr ibing  sedimentary  rocks  (Wentworth,  
1922) is n o t   e n t i r e l y   s a t i s f a c t o r y   f o r   t h i s  
purpose.  For  example,  Wentworth  proposed  that a 
depos i t   shou ld   be   desc r ibed  as a f g r a v e l l y   s a n d '  
when it c o n t a i n s  more sand   t han   g rave l   and   t he re  
i s  a t  least 10 pe r   cen t   o f   g rave l ,   p rov ided   t ha t  
t h e r e  is less than  10 per   cent ,  of material f i n e r  
t h a n   s a n d   ( l e s s   t h a n  ,@m) and   coarser   than   pebbles  
(more t h a n  64mm i n   d i ame te r ) .   Because   depos i t s  
c o n t a i n i n g  more t h a n  10 p e r   c e n t   f i n e s  are n o t  
embraced by t h i s   s y s t e m  a modi f ied   b inary  
c lass i f ica t ion   based   on   Wi l lman (1942) has  been 
adopted . 

When the   f i nes   con ten t   exceeds  40 p e r   c e n t   t h e  
material i s  n o t   c o n s i d e r e d   t o   b e   p o t e n t i a l l y  
workable  and f a l l s   o u t s i d e   t h e   d e f i n i t i o n   o f  
mineral .   Deposi ts   which  contain 40 p e r   c e n t   f i n e s  
o r  less are c l a s s i f i e d   p r i m a r i l y   o n   t h e   r a t i o   o f  
sand t o   g r a v e l   b u t   q u a l i f i e d   i n   t h e   l i g h t   o f   t h e  
f i n e s   c o n t e n t ,  as fol lows:  less than  10 p e r   c e n t  
f i n e s  - n o   q u a l i f i c a t i o n ;  10 p e r   c e n t   o r  more but  
less than  20 p e r   c e n t   f i n e s  - 'c layey';  20 t o  40 
p e r   c e n t   f i n e s  - ' u e r y   c l a y e y ' .  

The   t e rm  ' c l ay '   ( a s   wr i t t en ,   w i th   s ing le   quo te  
marks) is used t o   d e s c r i b e  a l l  m a t e r i a l   p a s s i n g  
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hmm. Thus i t  h a s   n o   m i n e r a l o g i c a l   s i g n i f i c a n c e  
a n d   i n c l u d e s   p a r t i c l e s   f a l l i n g   w i t h i n   t h e   s i z e  
range  of s i l t .  The  normal  meaning  applies t o   t h e  
term clay  where i t  d o e s   n o t   a p p e a r   i n   s i n g l e  
quotat ion  marks.  

The r a t i o   o f   s a n d   t o   g r a v e l   d e f i n e s   t h e  
boundaries  between sand,  pebbly sand,  sandy gravel 
and gravel ( a t  19:1,   3:l   and 1:l) .  

Thus i t  is p o s s i b l e   t o   c l a s s i f y   t h e   m i n e r a l  
i n t o  one   o f   twelve   descr ip t ive   ca tegor ies   ( see   the  
f i g u r e  a t  the  end  of   this   Appendix) .   The 
procedure is  as fo l lows:  
1 C l a s s i f y   a c c o r d i n g   t o   r a t i o   o f   s a n d   t o   g r a v e l .  
2 Desc r ibe   f i nes .  

For  example, a depos i t   g rad ing  11 p e r   c e n t  
g r a v e l ,  70 pe r   cen t   s and   and   19   pe r   cen t   f i nes  i s  
c l a s s i f i e d  as 'cZayey'  pebbly  sand. T h i s   s h o r t  
d e s c r i p t i o n  is  i n c l u d e d   i n   t h e   b o r e h o l e   l o g   ( s e e  
Note 11, Appendix D).  

Many d i f f e r i n g   p r o p o s a l s   e x i s t   f o r   t h e  
c l a s s i f i c a t i o n   o f   t h e   g r a i n   s i z e   o f   s e d i m e n t s  
(At te rberg ,   1905;  Udden, 1914;  Wentworth,  1922; 
Wentworth,  1935;  Allen,  1936;  Twenhofel,  1937; 
Lane  and  others,   1974).  As Archer (1970a,b) has  
emphasised,   there  is a p res s ing   need   fo r  a s imple  
metric scale a c c e p t a b l e   t o   b o t h   s c i e n t i f i c   a n d  
e n g i n e e r i n g   i n t e r e s t s ,   f o r   w h i c h   t h e  class limit 
s i z e s   c o r r e s p o n d   c l o s e l y   w i t h   c e r t a i n  marked 
changes i n   t h e   n a t u r a l   p r o p e r t i e s   o f   m i n e r a l  
pa r t i c l e s .   Fo r   example ,   t he re  is an   impor tan t  
change i n   t h e   d e g r e e   o f   c o h e s i o n   b e t w e e n   p a r t i c l e s  
a t  abou t   t he  &mm s i z e ,  which  approximates t o   t h e  
general ly   accepted  boundary  between s i l t  and 
sand.  These  and  other  requirements are met by a 
system  based on  Udden's  geometric  scale  and a 
s implif ied  form  of   Wentworth 's   terminology,   which 
i s  used i n   t h i s   r e p o r t .  It appears  a t  the  end  of  
t h i s  Appendix. 

The f a i r l y  w i d e   i n t e r v a l s   i n   t h e  scale are 
c o n s i s t e n t   w i t h   t h e   g e n e r a l   l e v e l   o f   a c c u r a c y   o f  

C las s i f i ca t ion   o f   g rave l ,   s and   and   f i nes  

S i z e  limits Gra in-s ize   Qual i f ica t ion   Pr imary  
d e s c r i p t i o n  classi- 

f i c a t i o n  

Cobble 
6 4mm 

Coarse  Grave 1 
16mm Pebble  

F i n e  
4mm 

Coarse 
1 mm 

Sand Me d i m  Sand 
tmm 

Fine  
&mm 

F ines   F ines  
( s i l t  and 
c l a y )  

t h e  

I 

II 

111 

IV 

V 

VI 

VI I 

Vlll 

IX 

X 

XI 

XI I 

qua l i t a t ive   a s ses smen t s   o f   t he   r e source  

Gravel 

'Clayey'gravel 

'Very clayey'gravel 

Sandy  gravel 

'Clayey'sandy gravel 

'Veryclayey'sandy gravel 

Pebbly  sand 

'Clayey' pebbly  sand 

'Very clayey' pebblysand 

Sand 

'Clayey'sand 

'Veryclayey'sand Absolute percentage 

'Clay' i.e. fines (-1/16 mm) 

Non-mineral 

Sand  Pebbly  sand  Sandy  gravel  Gravel 

D i a g r a m   s h o w i n g   t h e   d e s c r i p t i v e   c a t e g o r i e s   u s e d   i n   t h e   c l a s s i f i c a t i o n   o f   s a n d   a n d   g r a v e l  
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blocks Three sizes of sand are r e c o g n i s e d ,   f i n e  
(+=&-~m) medium (+$-lmrn) and c o a r s e  ( + 1 - 4 ~ ) ~  
The boundmy a t  16mm ddatfngubshes a range  of  
f i n e r  gracvs-l. ( 9 4 - 1 6 ~ )   o f t e n   c h a r a c t e r i s e d   b y  
abundance  of  worn tough pebbles   of   vein-quartz ,  
f r o m   l a r g e r   p e b b l e s   o f t e n   o f   n o t a b l y   d i f f e r e n t  
materials. The  boundary a t  64mm d i s t i n g u i s h e s  
pebbles  from  cobbles.  The term ' g r a v e l '  i s  used 
loose ly   to   denote   bo th   pebble-s ized   and   cobble-  
s i z e d  material. 

The s i z e   d i s t r i b u t i o n  of borehole   samples  is  
determined by s i eve   ana lys i s ,   wh ich  i s  presented  
b y   t h e   l a b o r a t o r y  as loga r i thmic   cumula t ive   cu rves  
(see, for   example ,   Br i t i sh   S tandard   1377:1975) .  
I n  t h i s   r e p o r t   t h e   g r a d i n g  i s  t a b u l a t e d   o n   t h e  
borehole   record  sheets   (Appendix E ) ,  t h e  
in t e rcep t s   co r re spond ing   w i th   t he   s imp le   geomet r i c  
scale hmm, imm, lmm, 4mm,  16mm and s o  on as 
requi red .   Or ig ina l   sample   g rad ing   curves  are 
a v a i l a b l e   f o r   r e f e r e n c e  a t  t h e   a p p r o p r i a t e   o f f i c e  
of  BGS. 

Each  bulk  sample i s  d e s c r i b e d ,   s u b j e c t i v e l y ,   b y  
a g e o l o g i s t  a t  the   borehole  s i te .  Being  based  on 
v i s u a l   e x a m i n a t i o n ,   t h e   d e s c r i p t i o n  of t he   g rad ing  
i s  inexac t ,   t he   accu racy   depend ing   on   t he  
exper ience   o f   the   observer .  The d e s c r i p t i o n s  
recorded are modif ied,  as n e c e s s s a r y ,  when t h e  
l a b o r a t o r y   r e s u l t s  become a v a i l a b l e .  

The r e l a t i v e   p r o p o r t i o n s   o f   t h e   r o c k   t y p e s  
p r e s e n t   i n   t h e   g r a v e l   f r a c t i o n  are indica ted   by  
the   u se   o f   t he  words  'and' o r   ' w i t h ' .   F o r  
example,   'sandstone  and  greywacke'   indicates  very 
approx ima te   equa l   p ropor t ions   w i th   ne i the r  
c o n s t i t u e n t   a c c o u n t i n g   f o r  less than  about  25 per  
cent   of   the   whole;   ' sandstone  with  greywacke '  
i n d i c a t e s   t h a t   s a n d s t o n e  is dominant  and 
g reywacke ,   t he   p r inc ipa l   accesso ry   rock   t ype ,  
comprises 5 t o  25 per cent   of   the   whole.  Where 
t h e   a c c e s s o r y  material accoun t s   €o r  less than  5 
per   cen t   o f   the   whole ,   bu t  i s  s t i l l  r e a d i l y  
appa ren t ,   t he   ph rase   'w i th  some'  has  been  used. 
Rare c o n s t i t u e n t s  are r e f e r r e d   t o  as ' trace'.  

The terms used i n   t h e   f i e l d   t o   d e s c r i b e   t h e  
degree  of  rounding  of particles, which i s  
concerned  with  the  sharpness   of   the   edges  and 
corners   o f  a c las t ic  fragment  and  not  the  shape 
( a f t e r   P e t t i j o h n ,  1975) ,  a r e  as fo l lows  

Angular:  showing l i t t l e  o r  no evidence of  wear; 
sharp  edges  and  corners .  

Subangu la r :   showing   de f in i t e   e f f ec t s   o f  wear. 
Fragments s t i l l  have t h e i r   o r i g i n a l   f o r m   b u t   e d g e s  
and   co rne r s   beg in   t o  be  rounded  off. 

Subrounded:  showing  considerable wear. The edges  
and   corners  are rounded  of f   to   smooth   curves .  
O r i g i n a l   g r a i n   s h a p e  is  s t i l l  d i s t i n c t .  

Rounded: o r i g i n a l   f a c e s   c o m p l e t e l y   d e s t r o y e d ,   b u t  
some c o m p a r a t i v e l y   f l a t   s u r f a c e s  may s t i l l  
remain. All or ig ina l   edges   and   corners   have   been  
smoothed   of f   to   ra ther   b road   curves .   Or ig ina l  
shape is  s t i l l  apparent .  

Wel l - rounded:   no   o r ig ina l   faces ,   edges   o r   corners  
l e f t .  The e n t i r e   s u r f a c e   c o n s i s t s   o f   b r o a d  
c u r v e s ;   f l a t  areas are absent .  The o r i g i n a l   s h a p e  
i s  suggested  by  the  present   form  of   rhe  grain.  
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Alluvium 

Flow till 

Glacial sand   and   grave l  

T i l l  

Limestone  Coal  Group 

APPENDIX D 
EXPLANATION OF TBE ASSESSMENT RECORDS 

Annotated example 

NT 46 NW 238l  4214  69132 011miston3 

S u r f a c e   l e v e l  +79.81m (261 .8 f t )4  
Groundwater   level  +75.2m5 
250mm percuss ion6  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f   i c a t i o n l O   L i t h o l o g y  l1 

S o i l :   s i l t y   s a n d y   l o a m ,   d a r k  brown 

a 'Very clayey '   gravel ,   c laybound  below 0.9m 
Grave l :   coa r se ,   f i ne   and   cobb le ,   subangu la r   t o  

Sand: f i n e   w i t h  medium a n d   c o a r s e ,   a n g u l a r   t o  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  

rounded,  mainly  sandstone  and  greywacke 

rounded ,   qua r t z   and   l i t h i c   f r agmen t s  

ye l lowish  brown (10 YR 5 / 4 )  then  moderate  brown 
( 5  YR 4 /4 )  

Diamicton:  pebbly  sandy  clay,  moderately  firm,  with 
c las t s   main ly   o f   sands tone ,   modera te  brown 
( 5  YR 3 /4 )  

b G r a v e l ;   f i n e s   a r t i f i c i a l l y   l o s t  
Grave l :   f ine   and   coarse   wi th   cobbles ,   main ly  

subangular   to   rounded,   sandstone,   greywacke,  
s e a t e a r t h ,   c o a l ,   d o l e r i t e   a n d   l i m e s t o n e  

Sand: c o a r s e   w i t h  medium and some f i n e ,   a n g u l a r  
t o  s u b r o u n d e d ,   q u a r t z   w i t h   l i t h i c   f r a g m e n t s   a n d  
c o a l  

possibly  c laybound  throughout ,   moderate  brown 
(5  YR 4/4) 

F ines :   d i sseminated  s i l t  a n d   c l a y ,   d e p o s i t  

D iamic ton :   t r ace   on ly   r ecove red   o f   s i l t y   c l ay   w i th  
pebb les ,   pa l e  brown (5 YR 5 / 2 )  

Sands tone ,   f r iab le ,   poor ly   bedded ,  medium t o   c o a r s e  
g r a i n e d ,  composed  mainly  of  subangular t o  subrounded 
qua r t z   w i th  some c o a l ,   f e l d s p a r   a n d   r a r e   r o s e   a n d  
a m e t h y s t   q u a r t z ;   l i g h t   g r e y  (N7) t o   l i g h t   o l i v e   g r e y  
( 5  y 6/11 

Grading 

a 

b 

a&b 

Block A 

Overburden 0.4m 
Mineral  1.6m 
Waste O.lm 
Mineral  3.7m 
Waste 0.2m 
Bedrock 0.6m+' 

Thickness  Depth* 
m m 

0.4 0.4 

1.6  2.0 

0.1 

3.7 

0.2 

0.6+ 

2.1 

5.8 

6.0 

6.6 

Mean f o r   D e p o s i t  l5  Depth  below12 
percentages  s u r f a c e  (m> percentages  l 3  

Fines  Sand Gravel  

f r o m   t o  
-- - 
22 37 41  0.4- 0.9 

0.9- 2.0 
Mean 

3 37 60 2.1-  3.2 
3.2- 4.2 
4.2-  5.2 
5.2-  5.8 

Mean 

9 37 54 Mean 

F i n e s  

1 
-iG 

Sand 

+ & - +  + + - 1  

26 
20 
22 

5 
3 
2 
1 
3 

9 

27 12  
15 7 
19 9 

8 11 
6  9 
5 11 
7 16 
6 11 

10  10 

+1-4 

7 
10  
9 

16 
20 
23 
24 
20 

17 

Grave 1 

+4-16 

11 
13  
12 

25 
26 
25 
29 
27 

22 

+16-64 

17 
14 
15 

21 
22 
25 
19 
22 

20 

+64 mm 

0 
21 
14 

14  
14 
9 §14 
4 1  

11 

12  
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The numbered paragraphs  below  correspond  with  the 
annotat ions  given  on  the  specimen  record  above.  

1 B o r e h o l e   r e g i s t r a t i o n  number 
Each   Br i t i sh   Geologica l   Survey  (BGS) borehole ,  
s h a l l o w   p i t   o r   l o g g e d   s e c t i o n  is i d e n t i f i e d  by a 
r e g h t r a t i o n  number. T h i s   c o n s i s t s   o f  two 
s t a t e m e n t s .  

1 The  number of   the  1:25000  sheet   on  which 
the   bo reho le  l ies ,  f o r  example NT 46 
2 The quar te r   o f   the   1 :25000  shee t   on   which  
the   borehole  l ies and i ts  number i n  a series 
f o r   t h a t   q u a r t e r   f o r   e x a m p l e  NW 238 

Thus t h e   f u l l   r e g i s t r a t i o n  number is  NT 46 NW 
238. U s u a l l y   t h i s  is a b b r e v i a t e d   t o  46 NW 238. 

2 The Na t iona l   Gr id   r e f e rence  
All N a t i o n a l   G r i d   r e f e r e n c e s   i n   t h i s   p u b l i c a t i o n  
l i e  w i t h i n   t h e  100-km s q u a r e  NT. Gr id   r e f e rences  
are g i v e n   t o   e i g h t   f i g u r e s ,   a c c u r a t e   t o   w i t h i n  l O m  
f o r   b o r e h o l e   l o c a t i o n s .   ( I n   t h e   t e x t ,   s i x - f   i g u r e  
g r i d   r e f e r e n c e s  are u s e d   f o r  more  approximate 
loca t ions ,   for   example ,   for   quar r ies   and   fa rms . )  

3 Locat ion  
The pos i t i on   o f   t he   bo reho le  is r e f e r r e d   t o   t h e  
n e a r e s t  named l o c a l i t y  on  the  1:25000  base map, 
u sua l ly   fo l lowed  by t h e  name o f   t h e   p a r i s h   o r  
n e a r e s t  community.  The r e source   b lock   i n   wh ich  i t  
l ies  i s  a l s o   s t a t e d .  

4 S u r f a c e   l e v e l  
T h e   s u r f a c e   l e v e l  a t  the   sample   po in t  is g i v e n   i n  
metres above  Ordnance Datum. Measurements were 
made i n  metres, approx ima te   conve r s ions   t o   f ee t  
are g i v e n   i n   b r a c k e t s .   S i t e s   o f   m o s t   b o r e h o l e s  
a n d   p i t s  were l e v e l l e d   f r o m   e i t h e r   s p o t   h e i g h t s   o r  
bench   marks ,   the   p rec is ion   of   the   f igure  
r e f l e c t i n g   t h e   n a t u r e   o f   t h e   p o i n t   o f   o r i g i n .  
The s u r f a c e   l e v e l s   o f   t h e   r e m a i n i n g  s i tes  were 
es t imated   f rom  contours   on  1: 10000  and 1: 10560 
shee t s   and  are p r o b a b l y   a c c u r a t e   t o   p l u s   o r  minus 
two metres; s u c h   e l e v a t i o n s  are p r e f i x e d  by t h e  
let ter 'c '  . 
5 Groundwater   condi t ions 
If   groundwater  was p r e s e n t   t h e   l e v e l   a t   w h i c h  i t  
was e i t h e r   e n c o u n t e r e d   o r   s t a t i c a l l y   m e a s u r e d  is 
n o r m a l l y   g i v e n   ( i n  metres above  Ordnance  Datum). 

6 Method and  date  of  sampling 
Modi f i ed   she l l   and   auge r   r i g s  were u s e d   f o r   t h e  
d r i l l i n g   o f   b o r e h o l e s   i n   t h i s   s u r v e y .  The 
d r i l l i n g  method,   the   ex te rna l   d iameter   o f   the  
cas ing   used ,   and   the  month  and year   of   complet ion 
of t he   bo reho le  are given.  Where a p p r o p r i a t e  
other  methods  of  sampling are s t a t e d   ( f o r   e x a m p l e ,  
sect ions  sampled  by  hand) .  

$7, .. 

7 Overburden,  mineral ,  waste and  bedrock 
Mineral is sand  and  gravel  which, as p a r t  of a 
d e p o s i t ,   f a l l s   w i t h i n   t h e   a r b i t r a r y   d e f i n i t i o n   o f  
po ten t i a l ly   workab le  material ( s e e  p. 1).   Bedrock 
is  the   ' f o rma t ion ' ,   ' coun t ry   rock '   o r   ' r ock   head '  
below  which po ten t i a l ly   workab le   s and   and   g rave l  
w i l l  not  be  found. Waste is a n y   m a t e r i a l   o t h e r  
than   bedrock   or   minera l .  Where waste occurs  
between  the  surface  and  mineral  i t  i s  c l a s s i f i e d  
as overburden. 

8 Thickness  and  depth 
A l l  measurements were made i n  metres. 

9 The p l u s   s i g n  (+) i n d i c a t e s   t h a t   t h e   b a s e   o f  
t h e   d e p o s i t  was n o t   r e a c h e d   d u r i n g   d r i l l i n g   o r  
s amp1 ing  . 

10 G e o l o g i c a l   c l a s s i f i c a t i o n  
The g e o l o g i c a l   c l a s s i f i c a t i o n  is given  whenever 
p o s s i b l e  . 
1 1   L i t h o l o g i c a l   d e s c r i p t i o n  
When sand  and  gravel  i s  recorded a g e n e r a l  
d e s c r i p t i o n   b a s e d   o n   t h e  mean grading  
c h a r a c t e r i s t i c s   ( f o r   d e t a i l s  see Appendix C) i s  
followed  by more d e t a i l e d   p a r t i c u l a r s  . The 
d e s c r i p t i o n   o f   o t h e r   r o c k s  i s  based   on   v i sua l  
e x a m i n a t i o n ,   i n   t h e   f i e l d .  Details of   co lour  are 
based  on  the  Rock-color   Chart   d is t r ibuted by t h e  
Geo log ica l   Soc ie ty   o f  America: t h e   c o l o u r  is  
fol lowed  by  the  re levant   colour   code.  

12  Sampling 
A cont inuous  series of   bulk  samples  is  taken  
through  the   th ickness   o f   sand   and   grave l .  A new 
sample i s  commenced whenever   there  i s  a n  
a p p r e c i a b l e   l i t h o l o g i c a l   c h a n g e   w i t h i n   t h e   s a n d  
a n d   g r a v e l   o r   i d e a l l y  a t  every  l m  of   depth.  

1 3  G r a d i n g   r e s u l t s  
The r e s u l t s  are expressed  as p e r   c e n t  by  weight 
r e t a i n e d   o n   B r i t i s h   S t a n d a r d   s i e v e s  whose a p e r t u r e  
s i z e s  are g i v e n   i n  millimetres o r   f r a c t i o n s  
t h e r e o f  . 
14  Bai led  samples  
Fu l ly   r ep resen ta t ive   s ampl ing   o f   s and   and   g rave l  
i s  d i f f i c u l t   t o   a c h i e v e ,   p a r t i c u l a r l y   w h e r e  
groundwater   l eve ls  are high.  Comparison  between 
b o r e h o l e s   a n d   a d j a c e n t   e x p o s u r e s   s u g g e s t s   t h a t   i n  
bo reho le   s amples   t he   p ropor t ion   o f   s and  may be 
h ighe r   and   t he   p ropor t ion   o f   f i nes   and   coa r se  
g r a v e l  (+16mm)  may be  lower.  Samples  obtained  by 
t h e   b a i l i n g   t e c h n i q u e   ( t h a t  is ,  f rom  depos i t s  
below  the water t a b l e )  are ind ica t ed   t hus :  I. 

15 Mean grading  
The g r a d i n g   o f   t h e   f u l l   t h i c k n e s s   o f   t h e   m i n e r a l  
d e p o s i t   i d e n t i f i e d   i n   t h e   l o g  i s  t h e  mean o f   t h e  
ind iv idua l   sample   g rad ings   weighted  by t h e  
th i ckness   r ep resen ted .  The c l a s s i f i c a t i o n   u s e d  is  
shown i n   t h e   T a b l e   i n  Appendix C. Where two o r  
more m i n e r a l   u n i t s  are d i s t i n g u i s h e d ,   t h e  mean 
g r a d i n g   f o r   e a c h  i s  g i v e n   i n   a d d i t i o n   t o   t h e  
combined c a l c u l a t i o n   f o r  a l l  t h e   d e p o s i t s .  Trace 
amounts are i n d i c a t e d   t h u s :  **. For   mul t ip le  
m i n e r a l   u n i t s ,   e a c h  i s  des igna ted  by a l e t t e r ,  f o r  
example, a ,  b etc.  
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APPENDIX E 

BRITISH GEOLOGICAL SURVEY BOREHOLE,  SECTION AND SHALLOW PIT RECORDS 

NT 46 NW 236 4020 6706 West Byres, Orlaiston 

S u r f a c e   l e v e l  +111.7m (+366.5f t )  
Water n o t   s t r u c k  
250mm percuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block HI 

Overburden 0.3m 
Mineral  1 . 2 m  
Waste 1.7m 
Bedrock 0.7m+ 

Thickness  Depth 
m m 

Soi l ,   sandy  c layey   loam,  brown 0.3 0.3 

Glacial sand  and  gravel  Sandy  gravel 
Grave l :   f i ne   and   coa r se   w i th  some cobbles ,  

subanguler   to   subrounded,   p redominant ly  
s a n d s t o n e   w i t h   s i l t s t o n e ,   a n d e s i t e ,   f e l s i t e   a n d  
some greywacke 

Sand: c o a r s e ,  medium and   f i ne ,   subangu la r   w i th  
s u b r o u n d e d ,   q u a r t z   w i t h   l i t h i c   f r a g m e n t s   a n d  
c o a l  

brown  (5 YR 4/4)  
Fines:  s i l t  and  c lay,   d isseminated,   moderate  

T i  11 

Limes tone  Coal  Group 

Diamic ton :   s andy   s tony   c l ay ,   modera t e ly   s t i f f   w i th  
clasts up t o  10 cm d iame te r ,   o f   s ands tone ,   s i l t s tone ,  
coa l ,   l imes tone   and   vo lcan ic   rocks ,   bu t   s ands tone  
dominant  below 2.7m, g r e y i s h  brown  (5 YR 3 / 2 )   t o  
l i g h t  brown  (5 YR 5 / 6 ) ,   l o c a l l y   m o t t l e d  

Sands tone ,   bedded ,   f i ne   t o  medium g r a i n e d   w i t h  some 
c o a r s e r  seams, weathered  and  broken a t  top,   dusky 
ye l low  (5  Y 6 /4)  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

1.2 1.5 

F i n e s  Sand  Gravel  Fines  Sand  Grave 1 

from t o  + - t + -1 +1-4 +4-16 +16-64 +64 mm -- - - k  ------- 
8 50  42 0.3- 1.5 8 13 15  22  19 18 5 



NT 46 NW 237 4112 6874 Wolfstar, Omiston Block A 

S u r f a c e   l e v e l  +82.29m (+270.0f t )  
Groundwater   level  +78.4m 
250mm pe rcuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Alluvium 

T i l l  

Limestone  Coal  Group 

L i tho logy  

Overburden 1.6m 
Mineral  2 . 9m 
Waste 1.2m 
Bedrock 0.3& 

Thickness  Depth 
m m 

S o i l :   s i l t y   s a n d y   l o a m ,   d a r k   y e l l o w i s h  brown 0.3 0.3 

0.8 1.1 
(10 YR 4/21 

S i l t   w i t h  5cm t h i c k  seams of  medium gra ined   sand   near  
base ,   dark   ye l lowish  brown (10 YR 4/2)  

S i l t y   c l a y ,   p l a s t i c ,   m o t t l e d ,   p a l e   y e l l o w i s h  brown 
(10 YR 6/21 

'Very c layey '   g rave l ,   c laybound 
Gravel :   coarse   and   f ine ,   wi th   cobbles   and  

boulders   below 3.0m, subrounded  to  well 
rounded ,   g reywacke ,   s ands tones ,   do le r i t e ,   bas i c  
v o l c a n i c   r o c k s   a n d   s e a t e a r t h  

well rounded,   quar tz   wi th   l i th ic   f ragments   and  
c o a l  

Fines:   d isseminated  c lay  and s i l t ,  d e p o s i t   v e r y  
' d i r t y ' ,   c o l o u r   v a r i a b l e ,   l i g h t  brown 
(5 YR 5 / 6 ) ,   p a l e   y e l l o w i s h  brown (10 YR 6 /2 )  
and  greyish  orange (10 YR 7/4)  

Sand: f i n e ,  medium and   coa r se ,   subangu la r   t o  

D i a m i c t o n :   s t o n y   s i l t y   c l a y ,   f i r m ,   w i t h   c l a s t s   m a i n l y  
of   coarse   and   cobble   g rave l   g rade ,   compr is ing  
sands tones   wi th   g reywacke ,   sea tear th ,   ve in-quar tz ,  
coa l   and  rare boulders   of   basic   lava;   mudstone 
abundant  from 5.4m; brownish  grey  (5 YR 3/1) 

Seatear th ,   rooty,   micaceous,   brownish  grey  (5  YR 5/1)  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f a c e  (m) percentages 

0.5 

2.9 

1.6 

4.5 

1.2 5 07 

0.3+ 6.0 

Fines  Sand Gravel  Fines Sand  Grave 1 

f r o m   t o  - i  + i - L  + t -1 +1-4  +4-16 +16-64 +64 mm 
b 

20  38 42 1.6- 3.0 21 2 1  1 2  9 13  19 5 

Me an  20  16 10 1 2  19  21 2 
3.0- 4.5 19  12 9 14  25  21 0 0  
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NT 46 NW 238  4214  6913 

S u r f a c e   l e v e l  +79.81m (261.8f t )  
Groundwater   level  +75.2m 
2 5 0 m   p e r c u s s i o n  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Alluvium 

Flow till 

Glacial sand   and   grave l  

T i l l  

Limestone  Coal  Group 

Grading 

Mean fo r   Depos i t  
percentages 

Ormis ton Block A 

Overburden 0.4m 
Mineral  1.6m 
Waste O . l m  
Mineral  3 . 7m 
Waste 0.2m 
Bedrock 0.6m+ 

Lithology  Thickness   Depth 
m m 

S o i l :   s i l t y   s a n d y   l o a m ,   d a r k  brown 0.4 0.4 

a 'Very  clayey'   gravel,   claybound  below 0.9m 1.6 2.0 
G r a v e l :   c o a r s e ,   f i n e   a n d   c o b b l e ,   s u b a n g u l a r   t o  

Sand: f i n e   w i t h  medium a n d   c o a r s e ,   a n g u l a r   t o  

Fines:   d isseminated s i l t  and  c lay,   moderate  

rounded,  mainly  sandstone  and  greywacke 

rounded,   quar tz   and   l i th ic   f ragments  

ye l lowish  brown (10 YR 5/4)   then  moderate  brown 
(5  YR 4/4)  

Diamicton:  pebbly  sandy  clay,   moderately  f irm,  with 
c las t s   main ly   o f   sands tone ,   modera te  brown 
( 5  YR 3 /4 )  

b G r a v e l ;   f i n e s   a r t i f i c i a l l y   l o s t  
Grave l :   f ine   and   coarse   wi th   cobbles ,   main ly  

subangular   to   rounded,   sandstone,   greywacke,  
s e a t e a r t h ,   c o a l ,   d o l e r i t e   a n d   l i m e s t o n e  

Sand:   coarse   with medium and some f i n e ,   a n g u l a r  
t o   sub rounded ,   qua r t z   w i th   l i t h i c   f r agmen t s   and  
c o a l  

possibly  c laybound  throughout ,   moderate  brown 
(5 YR 4/4) 

Fines:   d isseminated s i l t  and   c l ay ,   depos i t  

Diamicton: trace o n l y   r e c o v e r e d   o f   s i l t y   c l a y   w i t h  
pebbles ,   pa le  brown (5 YR 5/2)  

Sands tone ,   f r iab le ,   poor ly   bedded ,  medium t o   c o a r s e  
g r a i n e d ,  composed mainly  of   subangular   to   subrounded 
q u a r t z   w i t h  some c o a l ,   f e l d s p a r  and rare rose  and 
ame thys t   qua r t z ;   l i gh t   g rey  ( N 7 )  t o   l i g h t   o l i v e   g r e y  
( 5  Y 6 /1 )  

0.1 2.1 

3 .7 5.8 

0.2 6 .O 

0.6+  6.6 

Depth  below 
s u r f a c e  (m) percentages 

Fines  Sand Gravel Fines  Sand  Grave 1 

f r o m   t o  - &  + & - ,$ + a -1 +1-4  +4-16 +16-64  +64 mm 

a 22 37 41 0.4- 0.9 26 27 1 2  7 11 17 0 
0.9-  2.0  20 15 7 10  13 14 2 1  

Mean 22 19 9 9 12  15  14 

b 3  37 60 2.1- 3.2 5 8 11  16  25  21  14 
3.2- 4.2 3 6  9 20 26 22  14 
4.2- 5.2 2 5 11 23 25 25 9 9  
5.2-  5.8 1 7 16 24 29  19 4 §  

Me an  3  6 11 20 27 22 11 

a& b 9  37 54 Mean 9 10 10  17 22  20 12 
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NT 46 NW 239 4179 6987 

S u r f a c e   l e v e l  +85.22m (+279.6ft) 
Water s t ruck   (pe rched? )  a t  +81.8m 
P i t  
November 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Flow till 

Glacial sand   and   grave l  

Puddle Wood, Ormiston Block 8 1  

Overburden 2 .Om 
Mineral  1 . 5m+ 

Lithology  Thickness  Depth 
m m 
- 

S o i l :   p e b b l y   s i l t y   l o a m ,   d a r k   y e l l o w i s h  brown 
(10 YR 4 /2)  0.4 0.4 

C l a y ,   s t o n y ,   s i l t y ,   s o f t ,  clasts up t o   b o u l d e r   s i z e ,  
mainly  of  Carboniferous  sediments,   brownish  grey 
(5  YR 4 / 1 )   t o   d a r k   y e l l o w i s h  brown  (10 YR 4/21 1.6 2.0 

' Clayey ' sandy  grave l ,   sand   to  3 . l m ,  t h e n   g r a v e l   t o  
base 1.5+ 3.5 

Grave l :   f i ne   and   coa r se   w i th   cobb les ,   subangu la r  
t o  rounded,   mainly  sandstone,  some s i l t s t o n e ,  
s h a l e ,   c o a l   a n d   v e i n - q u a r t z  

rounded ,   qua r t z   w i th   l i t h i c   f r agmen t s   and  
f e l d s p a r  

(5  YR 5 / 4 )   t o  3.lm, t h e n   g r e y i s h   y e l l o w i s h  
brown  (10 YR 5 /2)  

Sand: medium w i t h   c o a r s e   a n d   f i n e ,   a n g u l a r   t o  

F ines :   d i sseminated  s i l t  w i t h   c l a y ,   l i g h t  brown 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand Grave 1 

---- --- 
from t o  1 + & - i + i -1 +1-4 +4-16 +16-64 +64 -i6 -- - - --- - - - 

15 56 29 2.0- 3.5 15 11 31  14  15  14 0 
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NT  46 NU 241  4107 6974 Bellyf ord Bum, Ormiston 

S u r f a c e   l e v e l  c +83m (c +272f t )  
Water n o t   s t r u c k  
P i t  
November 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block H1 

Overburden 0.7m 
Mineral  2 . 5m+ 

Thickness  Depth 
m m 

Soi l   and  made ground 0.7 0.7 

Glacial sand  and  gravel ' Clayey '   gravel  2.5+ 3.2 
Gravel :   cobble ,   coarse  and f i n e ,   w i t h   b o u l d e r s  

up t o  50cm diameter ,   subrounded  to   rounded,  
m a i n l y   s a n d s t o n e   w i t h   c o a l ,   s i l t s t o n e ,  
i rons tone   and  rare d o l e r i t e  

rounded ,   quar tz   and   l i th ic   f ragments  

' d i r t y ' ,   g r e y i s h  brown ( 5  YR 3 /2 )  

Sand: c o a r s e ,  medium a n d   f i n e ,   a n g u l a r   t o  

F ines :   d i sseminated  s i l t  and   c l ay ,   depos i t  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages  s u r f  ace (m) percentages  

F ines  Sand Gravel  Fines Sand Gravel  

from t o  - i  + - + t -1 +1-4  +4-16  +16-64  +64 KDI 

11 25 64 0.7- 3.2 11 7 9 9 15 1 7  32 
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NT 46 NU 242  4162 6573 Hurrays, Ormiston Block €I1 

S u r f a c e   l e v e l  +138m (+453ft)  
Water s t ruck   (pe rched)  a t  +136m 

November 1984 
P i $  

Overburden 1.0m 
Mineral  1.5m+ 

Thickness  Depth 
m m 

Soi l :   sandy s i l t  loam,  dusky  brown  (5 YR 2 / 2 )  1.0 1.0 

Glacial sand  and  gravel Sand wi th  rare pebbles  1.5+ 2.5 
Gravel :   f ine ,   angular   to   subrounded,   sands tone ,  

s i l t s tone ,   i rons tone ,   i gneous   rocks   and   coa l  
Sand: f i n e   a n d  medium w i t h  rare c o a r s e ,  
subangular   to   rounded   wi th   angular ,   main ly  
q u a r t z   w i t h  some fe ldspa r ,   f e r romagnes i an  
minera ls   and   coa l  

ye l lowish  brown  (10 YR 5/41 
Fines:  some d isseminated  s i l t ,  moderate 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  ( m )  percentages  

F ines  Sand Gravel   Fines  Sand Gravel  

f rom  to  -iij 
1 + B - '  + -1 +1-4 +4-16 +16-64 +64 UIIII 

-__. - ---- --- 
5 94 1 1.0-  2.5 5 48  45 1 1 0 0 

4 3  



NT 46 NE 107 4534  6690 Nilton, Pencaitland Block HI 

Overburden 0.3m 
Mineral  3.8m 
Waste 1.4m 
Mineral  2 . 7 m  
Waste 13.8mt 

S u r f a c e   l e v e l  +112.9m (+370.4ft) 
Groundwater   level  +94.4m 
250  and 200mm percuss ion  
November 1 98 5 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

S o i l :   p e b b l y   s i l t y   l o a m  0.3 0.3 

Glacial sand  and  gravel  a Sandy g rave l ,   i nc lud ing   s and  seam from 0.8 t o  1.5m 3 08 4.1 
Grave l :   f i ne   and   coa r se   w i th  rare cobbles ,  

subangular   to   rounded,   mainly  sandstones  with 
ve in -qua r t z ,   coa l ,   l imes tone   and   andes i t e  
s i l t s tone ,   i rons tone ,   i gneous   rocks   and   coa l  

Sand: medium a n d   f i n e   w i t h   c o a r s e ,   a n g u l a r   t o  
rounded ,   quar tz   wi th   l i th ic   f ragments   and   coa l  

Fines:   mainly  disseminated s i l t ,  d e p o s i t  
c laybound  loca l ly ,   g rey ish   o range   (10  YR 6 /4)  
between 0.8 and 1.5m, o the rwise   da rk   ye l lowish  
brown  (10 YR 4/21 

Flow t i l l  

Glacial sand  and  gravel  

T i l l  

Glacial sand  and  gravel 

S i l t ,   l amina ted   wi th   very   f ine   sand   and   c lay   l aminae ;  
s e v e r a l  lcm t h i c k   d i a m i c t  seams, more common towards 
base;  some pebb les   o f   f i ne   and   coa r se   g rave l ,  
inc luding   ve in-quar tz   and   sands tone ;   g rey ish   o range  
(10 YR 6 / 4 )   i n   u p p e r   p a r t ,   g r e y i s h   y e l l o w i s h  brown 
(10 YR 5 / 2 )   i n   l o w e r   p a r t  

Diamicton:   s tony  sandy  c lay,   wi th  clasts,  most ly  
small, of   Carboni ferous   sed iments ;   co lour   var iab le ,  
from  moderate  yellowish brown (10 YR 4 / 2 )   t o   d u s k y  
ye l lowish  brown  (10 YR 3/2)  

b 'Very   c layey '   pebbly   sand ,   wi th   g rave l ly  
s t r i n g e r s  

Gravel :   f ine   wi th   coarse   and  some cobbles ,  
subangular   to   rounded ,   sands tone ,   l imes tone ,  
vein-quartz  and  igneous  rocks 

Sand: f i n e   w i t h  medium and some c o a r s e ,   a n g u l a r  
t o   rounded ,   qua r t z   w i th   l i t h i c   f r agmen t s   and  
c o a l  

ye l lowish  brown (10 YR 5/2)  t o  moderate 
ye l lowish  brown  (10 YR 5/3) 

Fines:   disseminuced s i l t  w i t h   c l a y ,   g r e y i s h  

Diamicton:  very  sandy  pebbly s i l t ,  modera te ly   f i rm;  
c l a s t s   i n c l u d e   s a n d s t o n e s ,   v e i n - q u a r t z ,   i r o n s t o n e ;  
moderate   yel lowish brown  (10 YR 5/31 

D i a m i c t o n :   s t o n y   c l a y ,   s t i f f   b u t   s o f t e r   b e l o w  14.Om a s  
s a n d   c o n t e n t   i n c r e a s e s ,   w i t h  clasts up t o   c o b b l e  
grade,  composed  of   l imestone,   dolomit ic   l imestone,  
s ands tone   and   s ea t ea r th   w i th   ve in -qua r t z ,   do le r i t e  
and rare greywacke;   co lour   var iab le ,   g rey ish  brown 
(5 YR 3/2)  a t  top  and  around 11.0m, l i g h t  brown 
(5 YR 5/41 a t  9.5m, moderate  brown  (5 YR 4/4) t o  
moderate   reddish brown  (10 R 4/6)  a t  10.0m, and 
moderate  brown  (5 YR 3/4)  from 12.0m 

'Clayey'   sand  with some pebbles  
G r a v e l :   f i n e  
Sand: f i n e   w i t h  medium and rare c o a r s e ,   a n g u l a r  

t o  rounded ,   qua r t z   w i th   l i t h i c   f r agmen t s   and  
c o a l  

ye l lowish  brown  (10 YR 4/4) 
F ines :  s i l t ,  disseminated  and i n  seams, d a r k  

Very f ine   sand   and ,  s i l t  w i t h   c l a y   l a m i n a e ;   a l s o  
d i a m i c t  seams 1 t o  2cm th ick ;   modera te  brown 
( 5  YR 4/4)  

0.5 4.6 

0.4 8.6 

6.4 15.0 

1.2 16.2 

0.4 16.6 
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NT 46 NE 107 cont 'd 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t   h o l  o gy Thickness  Depth 
m m 

T i l l  D iamic ton :   s andy   s tony   c l ay ,   s t i f f ,   w i th  c las ts  of  
do le r i t e ,   s ands tone ,   l imes tone ,   ve in -qua r t z   and  rare 
greywacke,   greyish brown ( 5  YR 3 / 2 1  t o  17.3m, t h e n  
sand ie r   and   da rk   ye l lowish  brown ( 1 0  YR 4 / 2 1  1.4  18.0 

Diamicton: s i l t  and f i n e   s a n d ,   w i t h  some medium sand 
and rare pebbles ,   th in ly   bedded   bu t   contor ted   and  
b recc ia t ed ,   de r ived   f rom  g l ac io - l acus t r ine   depos i t s  
which  have  been  probably  deformed  by ice  a c t i o n ;   d a r k  
ye l lowish  brown (10  YR 4 / 2 )  2.2  20.2 

Diamicton:   sandy  s tony  c lay,   moderately  plast ic ,   f i rm 
t o   s t i f f ;  pods  of   laminated  f ine  sand  and s i l t ;  
l a r g e r  clasts are of sandstone  and  greywacke,  but 
smaller fragments  comprise  mainly  Carboniferous 
sed iments ;   g rey ish  brown ( 5  YR 3 / 2 )  

Borehole   t e rmina ted   owing   to   excess ive   overburden  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

a 

b 

a&b 

Fines  Sand Gravel  

f r o m   t o  

9 54 37 0.3- 0.8 
0.8-  1.5 
1.5- 2.4 
2.4- 3.6 
3.6- 4.1 

Xean 

22  73 5  5.5- 6.5 
6.5- 7.5 
7.5- 8.2 

Mean 

14  62  24 Mean 

1.8+ 22.0 

Fines 

1 
-iG 

13 
6 
8 
8 

14  
9 

28 
23 
12 
22 

14 

Sand 

+ - $ + -1 +1-4 
-- - 
13 25 12 
45  39 5 
15  14 8 
15  23  15 

9 20 9 
1 9  25  10 

48   14  5 
55  13 4 
42  36  5 
49  19 5 

32  22 8 

Grave 1 

+4-16  +16-64  +64 ~UII 

--- 
21  16 0 

4  1 0 
14 27 14  
24  15 0 
28  20 0 
18  16 3 

4  1 0 
4  1 0 
3  2 0 
4 1 0 

12  10 2 
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NT 46 NE 108 4556 6582 Old Duncrahill, Ehnnbie Block B 

S u r f a c e   l e v e l  +117.91m (+386.8ft) 
Water  seepage  from +115.8m 
250 and 200mm percuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Glacial sand  and  gravel 

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

T i l l  

L i tho logy  

Overburden O . l m  
Mineral  3. Om 
Waste 13.4m+ 

Thickness  Depth 
m m 

So i l ,   s andy  brown  0.1 

a Pebbly  sand 2 .o 
Gravel :   f ine   and   coarse ,   subrounded,   sands tone  

Sand: f i n e   w i t h  medium and some c o a r s e ,  
and a n d e s i t e  

subangu la r   w i th   sub rounded ,   qua r t z   and   l i t h i c  
f ragments   wi th  some c o a l  

(5 YR 4/4)  
Fines:  s i l t ,  disseminated,  moderate  brown 

0.1 

2.1 

b ' Clayey'  sand 
Gravel:  rare f i n e ,  as above 
Sand: f i n e   w i t h  some medium and   r a re   coa r se ,  

F ines :  as above 
o the rwise  as above 

1 .o 3.1 

S i l t ,   s a n d y ,   l a m i n a t e d ,   w i t h   s a n d y   c l a y  seams, 
i n c r e a s i n g   i n   f r e q u e n c y   w i t h   d e p t h ,  moderate  brown 
(5 YR 4/4) 11.3 

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   m o d e r a t e l y   s t i f f ,  
conta in ing   subangular  clasts up t o  15cm diameter ,   o f  
s a n d s t o n e ,   s i l t s t o n e ,   c o a l ,  some greywacke  and 
volcanic  rocks,   dusky  brown  (5 YR 2/2) 2.1+ 

Boreho le   t e rmina ted   owing   t o   rock   obs t ruc t ion  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f a c e   ( a )  percentages 

Fines  Sand Gravel 

f r o m   t o  

a 9 86 5 0.1- 1.1 
1.1- 2.1 

Mean 

b 17 82 1 2.1-  3.1 

a&b  12  85 3 Mean 

14.4 

6.5 

Fines  Sand Gravel  

1 
-i6 + & - + -1 +1-4  +4-16 +16-64  +64 mm 

10 59 22  4 3 2 0 
9  66 18 3 2 2 0 
9 62 20 4 3 2 0 

17  73 8 1 1 0 0 

12  66 16 3 2 1 0 
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NT 46 NE 109  4639  6972 Nisbet, Pencaitland Block A 

S u r f a c e   l e v e l  +66.8m (+219.2ft) 
Groundwater   level  +65.7m 
250mm percuss ion  
Hay 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden O . l m  
Mineral  4 . 5m 
Waste 1.2m 
Bedrock 0 . 5m+ 

Thickness  Depth 
m m 

Alluvium 

T i l l  

Lower Limestone  Group 

Grading 

Soi l ,   sandy loam 0.1  0.1 

Sandy g rave l ,   ma in ly   s and   t o  1.0m. 4 05 4.6 
Grave l :   coa r se ,   f i ne   and   cobb le ,   subangu la r   t o  
well rounded,  sandstone  with  greywacke, 
l i m e s t o n e ,   d o l e r i t e ,   b a s i c   f i n e   g r a i n e d   i g n e o u s  
rocks  and  vein-quartz 

Sand: medium wi th   f i ne   and   coa r se ,   sha rp   be low 
3.7m, a n g u l a r   t o   r o u n d e d ,   q u a r t z   w i t h   l i t h i c  
f ragments   and  coal  

l a r g e l y  washed o u t ,   l i g h t  brown (5 YR 5/6)  t h e n  
ye l lowish  brown (10 YR 5/21 

F ines :   d i sseminated  s i l t  a n d   c l a y ,   b u t   f i n e s  

D i a m i c t o n :   s t o n y   s i l t y   c l a y ,   s t i f f   w i t h  clasts 
commonly of   l imes tone   wi th   sands tone ,   sea tear th ,   coa l  
and   ca rbonaceous   s i l t s tone ,   p ink i sh   g rey  (5 YR 7 /1 )  

S e a t c l a y  on f ine   g ra ined   s ands tone   w i th  some mica and 
r a r e   o r g a n i c  traces, cross-bedded  and  r ipple 
l a m i n a t e d ,   v e r y   l i g h t   g r e y  (N8) 

Mean f o r  Deposi t  Depth  below 
percentages  s u r f  ace (m) 

F ines  Sand Gravel 

from t o  

7 57 36 0.1- 1.0 
1.0- 2.0 
2.0- 3.0 
3.0-  4.0 
4.0- 4.6 

Me a n  

percentages  

1.2 5.8 

0.5+ 6.3 

Fines  Sand Grave 1 

I 
-i6 + & - $ + $ -1 +1-4  +4-16  +16-64 +64 mm 

20  40 18 8 9 5 0 
6 10  9 11 17  42 5 9  
3 20 32 18 11 5 11 § 
3  7 30 12 12 22 14 5 
6 7 55 11 5 1 15 
7 17 28  12 11 16 9 
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NT 46 NE 110 4643 6884 

S u r f a c e   l e v e l  +93.lm (+305.5ft) 
Water n o t   s t r u c k  
P i t  
November 1984 

Saltoun Home Farm, Saltoua Block HI 

Overburden 0.6m 
Mineral 1.9m 
Waste 0.4m+ 

LOG 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy   Th ickness   Dep th  
m m 

S o i l ,   s a n d y   w i t h  some pebbles,  dusky  brown  (5 YR 2/2) 0.6 0.6 

Glacial sand  and  gravel   Pebbly  sand 1.9  2.5 
Grave l :   f i ne   w i th   coa r se ,   subangu la r   t o   rounded ,  

sands tone ,   ve in-quar tz ,   g reywacke   and   fe l s i te  
Sand: medium w i t h   c o a r s e   a n d   f i n e ,   a n g u l a r   t o  

rounded ,   quar tz   wi th   l i th ic   f ragments   and   coa l  
Fines:  some disseminated s i l t  and s i l t y  seams 

from 2.3 t o  2.5m, moderate   yel lowish brown 
(10 YR 5/4)  

T i l l  D i a m i c t o n :   s t o n y   s a n d y   c l a y ,   v e r y   s t i f f ,  clasts up t o  
b o u l d e r   s i z e ,  commonly of   Carboniferous  sandstone,  
g r e y i s h  brown (5 YR 3/2)  

F l o o r   o f   p i t  i s  very   s tony:   poss ib le   sands tone  
bedrock 

Grading 

Mean fo r   Depos i t  
percentages 

F ines  Sand Gravel 

Depth  below 
s u r f a c e  (m)  percentages 

0.4+ 2.9 

Fines  Sand  Grave 1 

from t o  1 + & - t + $ -1 +1-4 +4-16 +16-64  +64 mm - E  
-- - ---- --- 

3 85  12 0.6-  2.5  3 10 52  23 10 2 0 
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NT 46 NE 111 4965 6524 Leehouses Yes ter 

S u r f a c e   l e v e l  +208.58m (+684.3ft) 
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block E2 

Overburden 0.3m 
Mineral  1 .Om 
Waste 2.lm 
Bedrock 0.2nrt 

Thickness  Depth 
m m 

S o i l :   s i l t y  loam 0.3 0.3 

Glacial sand  and.  gravel  'Very  clayey'   sand 1.0 1.3 
Gravel :   f ine ,   angular   to   subrounded,   g reywacke  
wi th   sands tone   and  rare f e l s i t e  

Sand: f i n e   w i t h  medium and rare c o a r s e ,  
subangular   to   rounded ,   main ly   quar tz  

Fines:   mainly s i l t ,  l i g h t  brown  (5 YR 5 /6)  

T i l l  

Upper Old Red Sandstone 

S i l t ,  unbedded,  moderate  reddish brown (10 R 4/6)  

D i a m i c t o n :   s a n d y ,   s i l t y ,   s t o n y   c l a y ,   s t o n e l e s s  a t  
base ,  clasts up t o   c o b b l e   s i z e ,   m a i n l y  of sands tone  
wi th   g reywacke   and   coa l ,   modera te   reddish  brown 
(10 R 4/6)  

Sands tone ,   unbedded,   f ine   g ra ined ,   speckled   wi th  
haemati te ,   moderate   red (5 R 5 /4)  

0.5 1.8 

1.6 3.4 

0.2+ 3.6 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  - h  + h - t + t -1 +1-4 +4-16 +16-64 +64 ~IITI 

25 74 1 0.3- 1.3 25 50  23  1 1 0 0 
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NT 46 SW 23  4097  6114 Saughland, Fala Block B 

S u r f a c e   l e v e l  +245.72m (+806.2ft) 
Water n o t   s t r u c k  
250mm pe rcuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Waste 5.8m 
Bedrock 0.21114- 

Thickness  Depth 
m m 

Made ground 0.6 0.6 

T i l l  

Carboniferous 

Diamic ton:   g rave l ly   sandy  c lay ,   wi th  seam of   pebbly 
sand   ( c  5cm t h i c k )  a t  2.lm, i n c r e a s e  in sand   conten t  
w i t h   d e p t h ,   f i r m   t o   s t i f f ,   b u t   q u i t e   ' s o f t '   b y  
3.0m. Clasts u p   t o   c o b b l e   s i z e ,   m a i n l y   f i n e   g r a i n e d  
bas i c   i gneous   rock ,   s ands tone ,   qua r t z i t e   and   coa l .  
Matr ix  is dark   ye l lowish  brown (10 YR 4/3)  

Diamicton: s t i f f   s t o n y   c l a y   ( l o d g e m e n t  till), dusky 
ye l lowish  brown 

Basalt, p o r p h y r i t i c ,   f r e s h ,   v e r y   h a r d ,   d a r k   g r e y   t o  
b l ack  

NT 46 SW 24  4164  6189 

S u r f a c e   l e v e l  +214.71m (+704.4ft)  
Water   s t ruck   (perched)  a t  +213.5m 
250mm pe rcuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Crichton Dean, F a l a  

4.2 4.8 

1.0  5.8 

0.2+ 6.0 

Block B 

Waste 4.5m 
Bedrock 0.7m-k 

Thickness  Depth 
m m 

T i l l  

Ca lc i fe rous   Sands   tone  
Measures 

S o i l  

Diamicton: s i l t y   s a n d y   s t o n y   c l a y ,   s o f t   t o   f i r m ,  
clasts up to   bou lde r   s i ze ,   mos t ly   l imes tone   and  
sands tone ,   wi th   muds tone   increas ingly  common towards 
b a s e ,   l i g h t   o l i v e  brown (5 Y 5/4)  

Mudstone,  calcareous,   bituminous,   dark  grey  (5 Y 4 /1 ) ,  
unbedded 

0.2 0.2 

4.3 4.5 

0.7+ 5.2 
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NT 46 SW 25  4154  6131 Saughland,   Fala  Block B 

S u r f a c e   l e v e l  +235.95m (+774. l f t )  
Groundwater   level   (perched)  a t  +213.5m 
250 and 200mm percuss ion  
October  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.5m 
Mineral  1 .Om 
Waste O . l m  
Mineral  1 . Im 
Waste 0.6m 
Mineral  3. Om 
Waste 1 .Om 
Mineral  1.2m 
Waste 9.8m+ 

Thickness  Depth 
m m 

Soil:   sandy  loam 0.5 0.5 

Glacial sand  and  gravel  

Flow till 

Glacial sand  and  gravel  

a 'Very  clayey'   pebbly  sand 1.0 1.5 
Grave l :   f i ne   w i th   coa r se ,  
Sand: f i n e   w i t h  some medium and rare coarse ,  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  
q u a r t z   w i t h   l i t h i c   f r a g m e n t s  

ye l lowish  brown  (10 YR 5 / 4 )  

Pebbly   c lay ,   very   sandy,   f i rm,   c rude   bedding ,   ch ie f ly  
da rk   ye l lowish  brown  (10 YR 4 / 4 )   w i t h   c o a l y   s t r e a k s  
and  patches  of   dark  yel lowish  orange  (10 YR 6 /6)  

b 'Clayey'  pebbly  sand 
Grave l :   f i ne   w i th   coa r se ,   subangu la r   t o   rounded ,  

Sand: f ine   and  medium wi th   coarse ,   quar tz   and  

Fines :  s i l t ,  disseminated  and as seams, and 

vein-quartz   and  sandstone 

l i t h i c   f r a g m e n t s  

d i a m i c t  seams of  sandy  clay,   moderate 
ye l lowish  brown (10 YR 5 /4)  

G lac io l acus t r ine   depos i t s   In t e rbedded   f i ne   s andy  s i l t ,  s i l t y   f i n e   s a n d   a n d  
c l a y e y   f i n e   s a n d ,   c o l o u r   a s   a b o v e .  Rare c l a y   f i l m s ,  
moderate   reddish brown (10 R 4/6)   and  c layey  diamict  
s eams 

c 'Very  clayey'   sand 
Sand: f i n e   w i t h  some medium and rare c o a r s e ,  

q u a r t z   w i t h  some l i t h i c   f r a g m e n t s   a n d   c o a l  
Fines:   mainly s i l t ,  disseminated  and as seams, 

moderate  yellowish brown (10 YR 5 /4)  

Flow till 

Very s i l t y   s a n d ,   w i t h  some s igns   o f   c ross - lamina t ion ,  
composi t ion as fo r   depos i t   above  

d 'Very  c layey '   sand,   composi t ion as d e p o s i t   ( c )  

Diamic ton:   very   sandy  s tony   c lay ,   f i rm,   wi th   angular  
t o   s u b a n g u l a r  clasts up t o   c o b b l e   g r a d e ,  of d o l e r i t e ,  
ye l low  and   greenish   g rey   sands tones   wi th   l imes tone ,  
da rk   ye l lowish  brown (1 0 YR 4/4)  

G l a c i o l a c u s t r i n e   d e p o s i t s   S i l t   a n d   c l a y   w i t h  rare f ine   s and   pa r t ings   and  rare 
s c a t t e r e d  clasts, genera l ly   coarsening   upwards ,  
l aminae   o f   t enac ious   c lay ,   pa le  brown (5 YR 5 / 2 ) ,  
i n c r e a s e   i n  number downwards; da rk   ye l lowish  brown 
(10  YR 4/21 

Flow till , 

Glacial sand  and  gravel  

D iamic ton :   ve ry   s andy   c l ay ,   f i rm   wi th   s ca t t e r ed  
angular   to   subrounded clasts of   basal t   and  sandstone,  
moderate  brown  (5 YR 4/41 

'Clayey '   pebbly   sand ,   g rave l ly   f rom  14 .9   to  15.0m 
Gravel :   f ine   wi th   coarse ,   subrounded  main ly  

Sand: f ine   and  medium wi th   coa r se ,   subangu la r ,  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  

sands   tone  

q u a r t z   a n d   l i t h i c   f r a g m e n t s  

brown (5 YR 4 /4)  

0.1 1.6 

1.1 2.7 

0.6 3.3 

3.0 6.3 

1 .o 7.3 

1.2 8.5 

0.4 8.9 

3.3  12.2 

1.8 14.0 

1.5 15.0 
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NT 46 SW 25 cont 'd  

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

T i l l  Diamicton: s i l t y  s a n d y   s t o n y   c l a y ,   f i r m   t o   s t i f f ,   w i t h  
c las ts  o f   r ed   and   bu f f   s ands tones   and   s i l t s tone   w i th  
c o a l ,  some igneous  rocks  and  vein-quartz;   colour  
p rogres s ive ly   da rkens   f rom  da rk   r edd i sh  brown 
(10  R 3 /4 )  t o  dusky  yel lowish brown (10 YR 2/21 by 
11.9m, and  dusky  brown (5  YR 2/21 by 18.0m  2.8+ 18.3 

B o r e h o l e   t e r m i n a t e d   f o r   t e c h n i c a l   r e a s o n s  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

a 

b 

C 

d 

a & b  

c &d 

a-d 

F ines  Sand 

-- 
29 66 

17  70 

31  69 

25  74 

23  68 

30  70 

27 69 

Grave 1 

from t o  

F ines  

1 
-iG 

5 0.5- 1.5 

13  1.6- 2.7 

0 3.3-  4.3 
4.3-  5.3 
5.3- 6.3 

Me a n  

1 7.3-  8.5 

9 Me a n  

0 Me an 

4 Me an 

29 

17 

23 
31 
40 
31 

25 

23 

30 

27 

Sand 

+ & - t + t -1 +1-4 
-- - 
49 13  4 

30  29 11 

65 11 1 
67 2 0 
59 1 0 
64 5 ** 
72 1 1 

39  21 8 

65  4 1 

56  10 3 

Grave 1 

+4-16  +16-64 +64 w 
--- 

4 1 0 

10  3 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

1 0 0 

7  2 0 

** 0 0 

3 1 0 
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NT 46 SW 26 4126 6017 Saughland, Fala  Block B 

S u r f a c e   l e v e l  +230.6m (+756.6 f t )  
Water s t r u c k  a t  +218.9m 
250  and 200mm percuss ion  
October  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.5m 
Mineral  1 . 2m 
Waste 17.5m-k 

Thickness  Depth 
m m 

Soi l :   c layey   loam,  brown 0.5 0.5 

Glacial sand  and  gravel  Sandy grave l ,   compact ,   s l igh t ly   ' c laybound '  1.2 1.7 
Grave l :   f i ne   and   coa r se   w i th  rare cobbles ,  

subangular   to   subrounded,   sands tone   wi th   ve in-  
quartz   and some igneous  rocks 

q u a r t z   a n d   l i t h i c   f r a g m e n t s ,   a l s o   c o a l  

brown (5 YR 4 / 4 )  

Sand: medium wi th   coa r se   and   f i ne ,   subangu la r ,  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  

G l a c i o l a c u s t r i n e   d e p o s i t s   S i l t ,   c l a y   a n d   v e r y   f i n e   s a n d ,   i n t e r b e d d e d ,  seams up 
t o  5cm thick,   moderate  brown  (5 YR 3/4)  and 
ol ive-grey  (5  Y 5/2)  

Flow t i l l  

T i l l  

Glacial sand  and  gravel  

T i l l  

Diamic ton:   very   s tony ,   very   sandy  c lay ,  clast  
s u p p o r t e d ,   c l a s t s  up t o   c o b b l e   s i z e ,   o f   s a n d s t o n e ,  
l imes tone ,   basa l t ,   g reywacke   and   ve in-quar tz ,  
moderate   reddish brown  (10 R 4/61 

Diamicton: s i l t y ,   s a n d y ,   s t o n y   c l a y ,   v e r y   f i r m ,  c las t s  
c h i e f l y   o f   s a n d s t o n e   w i t h   c o a l ,   s i l t s t o n e ,   l i m e s t o n e  
a n d   b a s a l t ,  rare seams of  sandy s i l t ,  dusky   ye l lowish  
brown (10 YR 2/2)  

' Clayey'   sand 
Sand: medium wi th   coa r se   and   f i ne ,   subangu la r ,  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  
q u a r t z   a n d   l i t h i c   f r a g m e n t s  

brown (5 YR 4 / 4 )  

Diamicton:  sandy  stony  clay,  with  numerous  seams  up t o  
lOcm thick  of   c layey  sand and s i l t  mainly i n  upper 
p a r t ,   s o f t ,  becoming  moderately  firm  below 13.0m, 
c las ts  mainly of Carboniferous  sediments ,   dark 
r e d d i s h  brown  (10 R 3 /4)  

G l a c i o l a c u s t r i n e   d e p o s i t s   S i l t ,   s a n d y   w i t h   s a n d   l e n s e s ,   l a m i n a t e d ,   v e r y   s o f t ,  
moderate   reddish brown  (10 R 3/4) 

T i l l  Diamicton:   very  sandy  s tony  c lay,  clasts up t o   c o b b l e  
s ize ,   main ly   o f   Carboni ferous   sed iments   wi th  
vein-quartz.  Sandy s i l t  seams present   f rom 17.5m 

Borehole   terminated  owing  to   excessive  overburden 

Grading 

Mean f o r   D e p o s i t  
percentages  

F ines  Sand  Gravel 

-_I - 
8 48  44 

2.3 4.0 

1.2 5.2 

6.5 11.7 

0.4 12.1 

3.7 15.8 

0.8 16.6 

2.6+ 19.2 

Depth  below 
s u r f a c e  (m) percentages  

F ines  Sand  Grave 1 

from t o  - i  + & - $ + $ -1 +1-4 +4-16 +16-64 +64 mm 
---- --- 

0.5- 1.7 8 11 27 10 25 19 0 
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NT 46 SW 27  4273  6295 

S u r f a c e   l e v e l  +189,4m ( 6 2 1 . 5 f t )  
Groundwater   level  +180.3m 
250 and 2OOmm p e r c u s s i o n  
October  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Whitburgh House, Pathhead Block B 

Overburden 0.3m 
Mineral  11.7m 
Waste 2 .om 
Mineral  5.5mt 

Thickness  Depth 
m m 

Soi l ,   sandy  wi th   pebbles  0.3 0.3 

Glacial sand  and  gravel  a Pebbly  sand 
Graye l :   coa r se   and   f i ne ,   subangu la r   t o  well 

rounded,  sandstone,  greywacke  and  various 
igneous   rocks   ( some  ro t ten   and   f r iab le)  

Sand: medium wi th   f i ne   and   coa r se ,   ma in ly  
subangu la r   t o   rounded ,   qua r t z   w i th   f e ldspa r   and  
l i t h i c   f r a g m e n t s  

F ines :  s i l t ,  m a i n l y   i n  seams, moderate   yel lowish 
brown  (10 YR 5 / 4 1  

b 'Clayey'   sand  with  pebbles,  rare above 11.5m 

base,   subrounded  to   rounded,   sandstone,  
greywacke,   andesi te ,   vein-quartz ,   l imestone  and 
c o a l  

as c o a l ) ,   a n g u l a r   t o   r o u n d e d ,   q u a r t z   w i t h  
l i t h i c   f r a g m e n t s ,   f e l d s p a r   a n d   c o a l  

F ines :  s i l t ,  disseminated  and as rare seams, 
g rey i sh   ye l lowish  brown  (10 YR 5 / 2 )  t o  water 
t a b l e ,   t h e n   d a r k   y e l l o w i s h  brown ( 1 0  YR 4 / 2 )  

G r a v e l :   f i n e   w i t h  trace of   coarse ,   main ly  a t  

Sand: f i n e  and medium w i t h  rare coarse ,   (main ly  

G l a c i o l a c u s t r i n e   d e p o s i t s   S i l t ,   s l i g h t l y   c l a y e y ,   a n d   v e r y   f i n e   s a n d ,   l a m i n a t e d ,  
w i th   s ca t t e r ed   pebb les   o f   f i ne   g rave l   and   s eve ra l  
d iamic t   pods ,   dark   ye l lowish  brown  (10 YR 4 / 2 )  

Glacial sand  and  gravel  c Sand wi th  rare pebbles   o f   coa l  
Sand: f i n e   w i t h  medium and some c o a r s e ,   a n g u l a r  

t o   rounded ,   qua r t z   w i th   l i t h i c   f r agmen t s ,  
f e l d s p a r   a n d   c o a l   ( c o n c e n t r a t e d   i n   f i l m s ) ,   d a r k  
ye l lowish  brown (10 YR 4 / 2 )  

3.2 3.5 

8.5 12.0 

Borehole   abandoned  for   technical   reasons 

54 



Grading 

a 

b 

C 

a & b  

a-c 

Mean f o r  Deposi t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel  

from t o  

8 79   13  0.3- 1.3 
1.3- 2.2 
2.2- 3.5 

Mean 

1 0   8 9  1 3.5- 4.4 
4.4- 5.5 
5.5- 6.6 
6.6- 7.8 
7.8- 8.8 
8.8-10.0 

10.0-1 1.5 
11.5-12.0 
Me a n  

9 90  1 14.0-15.6 
15.6-16.9 
16.9-18.2 
18.2-19.5 
Mean 

10 85 5 Me a n  

9  87  4 Me a n  

Fines  

- %  

10  
7 
7 
8 

8 
9 

1 4  
10 
20 

7 
6 
8 

10 

7 
9 
8 

11  
9 

10  

9 

Sand 

+ & - $ + $ -1 +1-4 
p- - 
27 50 6 
17  51 9 
10  56  11 
17  53 9 

36  54 1 
53  38 0 
67   19  0 
54  35 1 
56  23 1 
42  49 1 
41 51 1 
37 26 7 
50  38 1 

35  53 4 
77  13 1 
55  28 5 
52  29 7 
54  32 4 

40  42 3 

44  39 4 

Gravel  

1-4-16 +16-64  +64 mm 
--- 

4 
6 
8 
6 

1 
0 
0 
0 
0 
1 
1 

15 
1 

1 
0 
4 
1 
1 

3 

2 

3 
10  
8 
7 

0 
0 
0 
0 
0 
0 
0 
7 ** 

0 
0 
0 
0 
0 

2 

2 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

55 



NT 46 SW 28  4255  6240 Salters' Road, Fala Dam 

S u r f a c e   l e v e l  +203.34m (+667. l f t )  
Water s t r u c k  a t  +187.0m 
250  and  200m  percussion 
October  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block B 

Overburden O . l m  
Mineral  1.7m 
Waste 1.6m 
Mineral  13.2m 
Waste 0.6m+ 

Thickness  Depth 
m m 

Soi l ,   sandy  loam 0.1 0.1 

Glacial sand  and  gravel  

Flow till 

a Sandy g r a v e l  1.7 1.8 
Gravel :   coarse   and   f ine ,   subrounded  wi th  

subangular   and well rounded,   sandstone  with 
s i l t s t o n e ,  some l imestone,   vein-quartz   and rare 
igneous  rocks 

Sand: medium wi th   f i ne   and   coa r se ,   subangu la r ,  
q u a r t z   a n d   l i t h i c   f r a g m e n t s ,   i n c l u d i n g  some 
c o a l  

brown  (5 YR 4 /4)  
Fines:  s i l t  and  c lay,   d isseminated  moderate  

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   m o d e r a t e l y   s o f t ,  
w i th   sub rounded   c l a s t s  up t o   c o b b l e   g r a d e ,   c h i e f l y   o f  
s a n d s t o n e   a n d   s i l t s t o n e ;  many t h i n   s a n d  seams; 
moderate  brown (5 YR 4/4)  

S i l t ,   v e r y   f i n e   s a n d   a n d   c l a y e y  seams, lamina ted ,  
l i g h t  brown (5 YR 5/61 

G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Very  clayey'   sand 
Sand: f i n e   w i t h  some medium and trace of   coarse ,  

sub rounded ,   qua r t z   w i th   l i t h i c   f r agmen t s   and  
c o a l  

l i g h t  brown (5 YR 5 /6)  
F ines :  s i l t  and  c lay,   d isseminated  and as seams, 

Glacial sand  and  gravel 

T i l l  

c Sand 
Sand: f i n e   w i t h  medium, o therwise  as above 
Fines :   d i sseminated  s i l t ,  l i g h t  brown (5 YR 5 /6)  

d Sandy g r a v e l ,   t r a n s i t i o n a l   t o p  
Grave l :   f i ne   and   coa r se   w i th  rare cobble ,  

subangu la r   t o  well rounded,  buff  and  red 
sandstoM,>,  si1 s tone   and   l imes tone   wi th  
vein-quartz ,  rare igneous  rocks  and  coal  

q u a r t z   w i t h   l i t h i c   f r a g m e n t s  

from  16.1 t o   1 6 . 2 1 ~  

Sand: medium wi th   f i ne   and   coa r se ,   subangu la r ,  

F ines :   d i sseminated  s i l t  and   c l ay ,   d i amic t  seam 

Diamicton: s i l t y   s t o n y   c l a y   w i t h   b o u l d e r s  a t  t o p  and 
a n g u l a r   t o   s u b a n g u l a r  clasts of  buff  and  red 
s a n d s t o n e s ,   s i l t s t o n e ,   g r i t ,   v e i n - q u a r t z   a n d  
l imestone  with  greywacke  and some igneous  rocks,  
dusky  brown  (5 YR 2/21 

0 .6 2.4 

1.0 3.4 

5 .O 8.4 

2.0 10.4 

6.2 16.6 

0.6+ 17.2 

B o r e h o l e   t e r m i n a t e d   f o r   o p e r a t i o n a l   r e a s o n s  
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Grading 

Mean fo r   Depos i t  Depth  below 
percentages  surf ace (m) 

Fines  Sand 

a 

b 

C 

d 

a &d 

b &c 

b-d 

a-d 

5 

20 

6 

7 

7 

16 

12 

11 

60 

8 0  

94 

58 

58 

84  

72 

7 1  

Grave 1 

from t o  

35 0.1- 1.1 
1.1- 1.8 

Mean 

0 3.4-  4.4 
4.4- 5.4 
5.4-  6.4 
6.4- 7.4 
7.4-  8.4 

Mean 

0 8.4- 9.4 
9.4-10.4 

Me a n  

35 10.4-11.4 
11.4-12.4 
12.4-13.4 
13.4-14.4 
14.4-15.4 
15.4-16.6 
Mean 

35 Me a n  

0 Me a n  

16 Me a n  

1 8  Me an 

percentages  

F ines  

1 
-i6 

5 
6 
5 

20 
23 
18  
28 
11 
20 

6 
5 
6 

13  
7 
6 
7 
6 
6 
7 

7 

16 

12 

11 

Sand 

+ & - $ + t -1 +1-4 
-- - 
13  39  10 
17  29 10 
15  35  10 

78 2 0 
74 3 0 
60   21  1 
7 1  1 0 
69  20 0 
7 1  9 ** 
79  15 0 
80  15 0 
79  15 0 

50  32 2 
25  38 8 
10  18  13 
11 32  12 

7 25  23 
9 19  14 

18  28  12 

18  28  12 

73 11 ** 
47 1 9  6 

45  20 6 

Grave 1 

+4-16 +16-64 +64 mm 
--- 
17  16 0 
16  22 0 
17  18 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 

2 1 0 
13 9 0 
25  28 0 
23  15 0 
19   20  0 
25 2 1  6 
18  16 1 

18  16 1 

0 0 0 

8 7 1 

9  9 ** 
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NT 46 SW 29 4223 6104 Bleak Law, Fala Block B 

S u r f a c e   l e v e l  +216.92m (+711.7ft) 
Groundwater   level  +211.lm 
250  and 200mm percuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.3m 
Mineral  till 1.4m 
Waste 1.3m 
Mineral  4.4m 
Waste 6.9m 
Mineral  2.7m 
Waste 4.lmf 

Thickness  Depth 
m m 

Soi l ,   sandy  loam,  greyish brown  (5 YR 3 / 2 )  0.3  0.3 

Flow till o r   s o l i f l u c t i o n  a 'Very  clayey'   pebbly  sand 1.4 1.7 
depos i t   ( head )   Grave l :   f i ne   w i th   coa r se ,   subangu la r   t o   rounded ,  

mainly  sandstone  and  greywacke 

angu la r   t o   rounded ,   qua r t z   and   l i t h i c   f r agmen t s  

seams,  mottled  moderate brown ( 5  YJ3 4 /4)  

Sand: f i n e   w i t h  some medium and rare c o a r s e ,  

F ines :  s i l t  w i t h  some c lay ,   d i sseminated   and  as 

Diamicton: s i l t y  p e b b l y   c l a y ,   r a t h e r   s o f t   w i t h   l o c a l  
evidence  of   bedding,   dusky  yel lowish brown 
(10 YR 3/21 

G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Clayey'   sand 
Grave l :   f i ne   w i th  trace of coarse ,   absent   be low 

5.0m, s u b a n g u l a r   t o  well rounded,  greywacke, 
f i ne   g ra ined   i gneous   rocks ,   s ands tone   and  some 
c o a l  

a n g u l a r   t o   r o u n d e d ,   q u a r t z   w i t h   l i t h i c  
f ragments   and  coal  

seams, g rey i sh   ye l lowish  brown  (10 YR 5/2)  

Sand: f i n e   w i t h  some medium and rare c o a r s e ,  

Fines:  s i l t  wi th   c lay ,   d i sseminated   and  as 

T i  11 

Glacial sand  and  gravel  

S i l t y   c l a y ,   l a m i n a t e d ,   w i t h  some seams of   f i ne   s and  a t  
t o p ,   l i g h t  brown (5 YR 5 / 4 )   t o  8.4m, t h e n   g r e y i s h  
ye l lowish  brown (10 YR 5 /2)  

D i a m i c t o n :   s t o n y ,   v e r y   s a n d y   c l a y ,   q u i t e   s o f t ,   w i t h  
c l a s t s  of   sandstones,   greywacke  and  andesi te ,   greyish 
ye l lowish  brown (10 YR 5 /2)  

c 'Clayey'  sand 
Gravel: trace of   coarse ,   coa l   and   ve in-quar tz  
Sand: f i n e   w i t h  some medium and trace of   coarse ,  
a n g u l a r   t o  well rounded,   quar tz   wi th   fe ldspar ,  
c o a l  and  rock  fragments 

F ines :  s i l t ,  disseminated  and as seams, g r e y i s h  
ye l lowish  brown (10 YR 5/21 

G l a c i o l a c u s t r i n e   d e p o s i t s  Very f ine   sand   and  s i l t  wi th   c l ay   f i lms ,   l amina ted ,  
coarsening  upwards,   dark  yel lowish brown  (10 YR 4 / 2 )  
t o  dusky  yel lowish brown  (10 YR 3/2)  a t  base  

Glacial sand  and  gravel  

T i l l  

Sandy g r a v e l  
Grave l :   f i ne   and   coa r se ,   subangu la r   t o   rounded ,  

s ands tone   and   g reywacke   w i th   basa l t ,   qua r t z i t e ,  
tu f f   and   ve in-quar tz  

rounded ,   quar tz   and   l i th ic   f ragments   wi th  rare 
c o a l  

ye l lowish  brown  (10 YR 3/21 

Sand: f i n e   a n d  medium w i t h   c o a r s e ,   a n g u l a r   t o  

F ines :  s i l t ,  disseminated  and as seams, dusky 

D i a m i c t o n :   s a n d y   s t o n y   c l a y ,   f i r m   t o   s t i f f ,   w i t h  
clasts of   sandstone,   greywacke,   basal t   and 
ve in-quar tz   wi th   coa l   and   quar tz -doler i te ;   dusky  
ye l lowish  brown (10  YR 3 /2)  

1.3 

4 e4 

2.5 

4.4 

2 -7  

2.1 

0.9 

3.0 

7.4 

9.9 

14.3 

17.0 

19.1 

20.0 

1.1+ 21.1 

Borehole   terminated owing t o   s l o w   p r o g r e s s  
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) percentages  

F ines  Sand Gravel  

f rom  to  

a 

b 

C 

b &c 

a- c 

25 67 8 0.3-  1.7 

18 80  2 3.0- 4.0 
4.0-  5.0 
5.0- 6.2 
6.2-  7.4 

Me a n  

10  89 1 14.3-16.3 
16.3-1  7 .O 
Me a n  

15  84 1 Me a n  

17  80 3 Me a n  

Fines  

- %  

25 

21 
21 
15  
16 
18 

9 
13 
10  

1 5  

17 

Sand 

+ & - L  + t -1 +1-4 

-- - 
49 14 4 

40  25 8 
56  17 4 
81 4 0 
79 5 0 
65  12 3 

77  12 1 
74  12 1 
76  12 1 

70 12 2 

66  12 2 

Grave 1 

+4-16 +16-64  +64 mm 
--- 

7 1 0 

5 1 0 
2 0 0 
0 0 0 5  
0 0 0 5  
2 ** 0 

0 1 O §  
0 0 0 5  
0 1 0 

1 ** 0 

2 1 0 

NT 46 SW 30 4325 6300 Costerton, Humbie 

S u r f a c e   l e v e l  +182.67m (+599.3ft) 
Groundwater l e v e l  +170.7m 
250 and 20Omm percuss ion  
October 1 985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block B 

Overburden 2.6m 
Mineral  2 . 6 m  
Waste 0. l m  
Mineral  11.6m 
Waste 0.3m-t 

Thickness  Depth 
m m 

S o i l  0.2  0.2 

Flow t i l l  Diamic ton :   S i l t y   s tony   c l ay   w i th  rare s igns   o f   c rude  
b e d d i n g ,   f i r m ,   l o c a l l y   s t i f f ,   w i t h  clasts composed 
mainly of buff   and  red  sandstones,   var ious  igneous 
rocks  and  greywacke;   colour   viar iable ,   mainly 
moderate   yel lowish brown (10 YR 5/4)  t o  moderate 
brown (5 YR 4/41 

Glacial sand   and   grave l  a Sandy g r a v e l ,  more grave l ly   be low 4.7m 
Gravel :   coarse   and  f ine,   mainly  subrounded  to  

rounded ,   ch i e f ly  cream and  yel low  sandstones 
with  greywacke,  l imestone  and rare d o l e r i t e   o r  
b a s a l t  

Sand: medium wi th   coa r se   and   f i ne ,   subangu la r   t o  
r o u n d e d ,   q u a r t z   w i t h   l i t h i c   f r a g m e n t s ,   f e l d s p a r  
and  coaly seams less than  lcm t h i c k  

brown (5  YR 4/4)  
F ines :  some d isseminated  s i l t ,  d a r k   y e l l o w i s h  

Flow till Diamicton:  pebbly s i l t y   c l a y ,   q u i t e   f i r m ,   s l i g h t l y  
p l a s t i c ,  clasts mainly  of  sandstones  and  greywacke 
wi th   coa l ,   modera te  brown 

2.4 2.6 

2.6 5.2 

0.1 5.3 
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NT 46 SW 30 cont 'd  

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Clayey '   sand,   pebbly  to  7.3m  8.7 14.0 
Grave l :   f i ne   and   coa r se ,  as above 
Sand: f i n e   w i t h  some medium and rare c o a r s e ,  

subangular   to   rounded ,   main ly   quar tz  
Fines:  s i l t ,  d i s semina ted   and   i n  seams 

a s s o c i a t e d   w i t h   c o a l   a n d  mica, moderate 
ye l lowish  brown (10 YR 5/4 then  10  YR 5/3)  

Glacial sand  and  gravel  c Sandy g r a v e l  2.9 16.9 
Gravel :   coarse   and   f ine   wi th  some cobbles  of 

s ands tone ,   subangu la r   t o  well rounded, 
sands tones ,   g reywacke ,   l imes tone ,   var ious  
igneous  rocks  and  vein-quartz 

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

F ines :  some s i l t ,  most ly   washed   ou t   by   d r i l l ing  
p rocess ,   g rey i sh   ye l lowish  brown (10  YR 5/2)  

Sand:   f ink   and   uedium  wi th   coarse ,   angular   to  

T i l l  Diamic ton:   g r i t ty   sandy  c lay ,   modera te ly   f i rm,  clasts 
mos t ly   g ranu le   t o   coa r se   g rave l   g rade   and  composed 
ch ief ly   o f   g reywacke   and   sands tone   wi th   andes i te ,  
basal t   and  vein-quartz ,   moderate   yel lowish brown 
(10 YR 5 /3 )  0.3+  17.2 

B o r e h o l e   t e r m i n a t e d   f o r   o p e r a t i o n a l   r e a s o n s  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) 

Fines  Sand  Gravel 

from t o  

a 6 66  28 2.6-  3.6 
3.6- 4.6 
4.6-  5.2 

Me a n  

b 16  82 2 5.3- 6.3 
6.3- 7.3 
7.3-  8.3 
8.3-  9.6 
9.6-10.6 

10.6-1 1.6 
11.6-12.6 
12.6-14.0 
Me a n  

C 4 ' 56  40 14.0-15.0 
15.0-16.0 
16.0-16.9 
Mean 

a&c 5 61   34  Mean 

a-c 12  74  14 Mean 

percentages  

Fines  Sand  Grave 1 

1 -iG ,+ + 2- -1 +1-4 +4-16  +16-64 +64  TI 

---- --- 
7 10 39  14 6 24 0 
6 14  46  21 12 1 0 
5 15 22 9 21  28 0 
6 13 37  16 12  16 0 

13  60 1 8  1 5 3 0 
16  65 10 2 4  3 0 
20  70 10  0 0 0 0 
25  69 6 0 0 0 0 
18   70  11 1 0 0 0 
13   81  6 0 0 0 0 
14  73 13 0 0 0 0 
12  65 2 1  1 1 0 0 
16  69 12 1 1 1 0 

8 39 24 8 9 12 0 0  
1 6 19  13 25  32 4 0  
4 27 2 1  11 10  9 18 0 
4 24 2 1  11 15  18 7 

5 19 29  13 13  17 4 

12 50 19 5 6 7 1 
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NT 46 SW 31  4329  6218 Costerton, Humbie Block B 

S u r f a c e   l e v e l  +200.64m (+658.3ft)  
Groundwater  level +188.3m 
250  and 20Omm percuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.3m 
Mineral   11 .Om 
Waste 5.7& 

Thickness  Depth 
m m 

Sandy s o i l  0.3  0.3 

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

G lac i a l   s and   and   g rave l  

Flow till 

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

T i l l  

a 'Clayey'   sand  with 5cm th i ck   d i amic t   s andy   pebb ly  
c l a y  a t  1 .Om 5.5  5.8 

Sand: f i n e   w i t h   t r a c e  of medium and  coarse ,  

Fines:  s i l t ,  disseminated  and as crude seams, 
main ly   quar tz   wi th  some c o a l   d e b r i s  

modera te   ye l lowish  brown (10 YR 5 /4 )  

b Sand w i t h   t h i n   d i a m i c t  seam near   base 
Sand: f i n e   w i t h  some medium and  t race   o f   coarse ,  

Fines:  s i l t ,  disseminated  and as seams 
as above 

a s s o c i a t e d   w i t h   c o a l   d e b r i s   l o c a l l y ,   m o d e r a t e  
ye l lowish  brown (10 YR 5 /41 ,   bu t   g rey ish  brown 
( 5  YR 3 /2 )  a t  base 

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   f i r m   t o   s t i f f  , 
clasts up t o  5cm diameter ,   mainly  of   l imestone  and 
c a l c a r e o u s   s i l t s t o n e   w i t h   s a n d s t o n e s   a n d   c o a l ,  
moderate brown (5 YR 4/4)  

Sand,   f ine ,   c lean ,   buf f   co loured  

S i l t y   c l a y ,   f i r m   t o   s t i f f ,   p l a s t i c ,   g e n e r a l l y   m a s s i v e  
b u t   l o c a l l y   p o o r l y   l a m i n a t e d ,   d a r k   y e l l o w i s h  brown 
(10 YR 4/2)  

D i a m i c t o n :   s a n d y   s i l t y   s t o n y   c l a y ,   v e r y   s t i f f ,   w i t h  
angu la r   t o   sub rounded  clasts of   sandstones  with 
q u a r t z i t e ,   v e i n - q u a r t z ,   c o a l   a n d   b a s a l t   o r   d o l e r i t e ,  
dusky  yel lowish brown (10 YR 3 / 2 )  

5.5  11.3 

0.5 11.8 

0.6 12.4 

1.6 14.0 

3.0+ 17.0 

Borehole   t e rmina tzd   owing   to   rock   obs t ruc t ion  
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) percentages  

a 

b 

a&b 

Fines  Sand  Gravel 

f r o m   t o  

15  85 0 0.3- 1.3 
1.3- 2.5 
2.5- 3.5 
3.5- 4.8 
4.8- 5.8 

Me a n  

9 91 0 5.8- 7.0 
7.0- 8.2 
8.2- 9.4 
9.4-10.4 

10.4-11.3 
Mean 

1 2  88 0 Mean 

Fines  

- k  

26 
20 
12 
10 
9 

15 

8 
9 
6 
8 

18 
9 

12 

Sand 

+ & - t + -1 +1-4 
-- - 
69 3 1 
78 1 1 
88 0 0 
88 2 0 
90 0 1 
83  1 1 

8 3  9 0 
82 9 0 
81 13  0 
68  23 1 
71 10 0 
78  13 ** 
81 7 ** 

Gravel  

+4-16 +16-64 +64 
--- 

1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 ** 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
1 0 0 ** 0 0 

** 0 0 

NT 46 SW 32 4327 6120 Blackshiels , Fala 

S u r f a c e   l e v e l  +229.5m (+753.0ft) 
Groundwater   level  +216.7m 
250 and 200mm percuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Flow t i l l  sequence 

Li thology 

Block B 

Overburden 8.6m 
Mineral  4.9m 
Waste 7 -9m-k 

Thickness  Depth 
m m 

S o i l  0.2 

Diamicton:  very  sandy s i l t y   c l a y ,   f i r m ,   w i t h   s c a t t e r e d  
c l a s t s   m a i n l y   o f   f i n e   g r a v e l   g r a d e   b u t   i n c l u d i n g  
cobbles   and   boulders   espec ia l ly   towards   base ,  
composed  mainly  of  sandstone  with some mudstone, 
l imestone  and  coal ,   moderate  brown (5 YR 4 /4)  3 -7 

' Clayey'  sand 1.2 
Gravel: rare, f i n e  
Sand: f i n e   w i t h  medium and rare c o a r s e ,   c h i e f l y  

F ines :   d i sseminated  s i l t ,  da rk   ye l lowish  brown 
q u a r t z  

(10 YR 4/2)  

Diamicton:  sandy s i l t y  p e b b l y   c l a y ,   s t i f f ,   w i t h  clasts 
mainly  of   sandstones  and  coal ,   mott led  moderate  brown 
( 5  YR 4/41 0.3 

D i a m i c t o n :   v e r y   s a n d y   s i l t y   c l a y ,   f i r m   t o   s o f t ,   w i t h  
rare coarse   sand   and   grave l -s ize  clasts of   sandstone 
and   coa l ,   bedded   loca l ly   wi th   sand   laminae ,   dark  
ye l lowish  brown (10 YR 4 /3)  0.6 

0.2 

3.9 

5.1 

5.4 

6 .O 
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NT 46 SW 32 c o n t  'd 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 
- 

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   s t i f f ,   w i t h  clasts 
up t o   b o u l d e r   s i z e ,   m a i n l y   o f   w h i t e   s a n d s t o n e   w i t h  
some d o l e r i t e   a n d  many f ine   g rave l   and   coa r se   s and  
g rade   coa l   f r agmen t s ,   co lou r  as above 

Glacial sand  and  gravel  Sand 
Gravel: trace of f i n e  and  coarse  
Sand: f i n e   a n d  medium w i t h  rare coarse ,   main ly  

q u a r t z   w i t h   c o a l   f r a g m e n t s ,   i n   l o c a l  
c o n c e n t r a t i o n s  

brown (10 YR 5 / 4 )  
F ines :   d i sseminated  s i l t ,  moderate  yellowish 

- . .  
G l a c i a l a c u s t r i n e   d e p o s i t s   S i l t ,   c l a y e y ,   w i t h   v e r y   f i n e   g r a i n e d   s a n d ,   a l s o  rare 

d iamic t  seams, i n   p a r t   c r u d e l y   b e d d e d ,   i n   p a r t  
m a s s i v e ,   r a r e l y   f i n e l y   l a m i n a t e d ,   w i t h  some c o a l y  
s t reaks   and   micaceous   par t ings ;   dark   ye l lowish  brown 
(10 YR 4/2)  t o  18.5m then  dusky  yel lowish brown 
(10  YR 3 /2 )  w i t h   d i a m i c t   c h a r a c t e r i s t i c s  

T i  11 Diamicton:  sandy s i l t y   s t o n y   c l a y ,   s t i f f   t o   v e r y  
s t i f f ,   w i t h  c las ts  up t o   c o b b l e   g r a d e ,   c h i e f l y   o f  
s ands  tone 

Sand  and  gravel 
Gravel :   coarse  and f i n e ,  some cobb les ,   angu la r  

t o  rounded,   white ,   grey  and brown sands tones  
wi th   basa l t   and  some vein-quartz  

l i t h i c   f r a g m e n t s   a n d   q u a r t z  
S a n d :   c o a r s e   t o   f i n e ,   a n g u l a r   t o   s u b a n g u l a r ,  

F ines :  s i l t ,  d isseminated  

1.0 20.0 

0.2 20.2 

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   s t i f f   t o   v e r y  
s t i f f ,   w i t h  clasts up to   bou lde r   s i ze ,   o f   s ands tones ,  
b a s a l t ,  much black  mudstone  and some ve in-quar tz ,  
dusky  yellowish brown (10 YR 2/21 1.2+ 21.4 

Borehole  terminated owing t o  r o c k   o b s t r u c t i o n  

Grading 

Mean f o r   D e p o s i t  
percentages  

Depth  below 
s u r f  ace (m) 

F ines  Sand Gravel  

from t o  
-- - 

9 91 0 8.6- 9.9 
9.9-11.5 

11.5-13.5 
Mean 

percentages 

Fines  Sand Grave 1 

-ik + & - t + -1 +1-4  +4-16 +16-64  +64 mm 

l o  37 51 2 0 
7 42 48 2 0 

10 53 33 3 1 
9 46  43 2 ** ** 

------- 
0 0 
1 0 
0 O D  

0 

6 3  



NT 46 SW 33 4459  6399 Old Windy -ins, EIumbie 

S u r f a c e   l e v e l  +176.55m (+579.2ft) 
Water s t r u c k  a t  +156.3m 
250  and 200mm percuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block B 

Overburden 0 . 5 m  
Mineral   12 . Om 
Waste 2 .Om 
Mineral  5.3m 
Waste 2.7m+ 

Thickness  Depth 
m m 

S o i l :  sandy  loam,  brown 0.5 0.5 

Glacial sand  and  gravel  a 'Clayey'  sand 2 00 
Gravel: rare f ine ,   subangu la r   t o   rounded ,  

greywacke  and  buff  and  pink  sandstones  with 
ve in-quar tz ,   igneous   rocks ,   l imes tone   and   coa l  

s u b a n g u l a r ,   q u a r t z   a n d   l i t h i c   f r a g m e n t s  

( 5  YR 5/6)  and  moderate brown  (5 YR 4 /4)  

Sand: f ine   and  medium wi th  rare c o a r s e ,  

F ines :   d i sseminated  s i l t  and c l a y ,   p a l e  brown 

2.5 

G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Clayey'   sand 
Gravel: trace of f i n e  a t  base 
Sand: f i n e   w i t h  some medium, mainly  subangular ,  

q u a r t z   a n d   l i t h i c   f r a g m e n t s  
F ines :  s i l t ,  disseminated  and as seams which 

become more common with  depth,   moderate  brown 
( 5  YR 4 / 4 )   t h e n   l i g h t  brown (5 YR 5 / 6 ) ,   f i n a l l y  
moderate  brown  (5 YR 4/4)  

Flow till 

Glacial sand  and  gravel  

T i l l  

S i l t ,   l a m i n a t e d ,   w i t h  seams of v e r y   f i n e   s a n d ,   c o a l y ,  
micaceous, some c l a y   l a m i n a e ,   l i g h t  brown  (5 YR 5 /6)  
then   brownish   g rey   (5  YR 4 /1)  

D i a m i c t o n :   s t o n y ,   s i l t y   c l a y ,   f i r m ,   w i t h  clasts mainly 
of  sandstones  and  greywacke,  dusky  red  (5 R 3 / 2 )   t o  
14.lm,  dusky  brown  (5 YR 2/2)   to   14.3,   then  moderate  
brown  (5 YR 4 / 3 )  

c Pebbly  sand 
Gravel :   f ine   wi th   coarse   and  rare cobble ,  

subangular   to   rounded,   sandstones,   greywacke 
and  vein-quartz 

Sand: f i n e  and medium wi th  some c o a r s e ,   a n g u l a r  
t o   s u b a n g u l a r ,   q u a r t z   w i t h   l i t h i c   f r a g m e n t s   a n d  
some coa l   and   sha le  

F ines :  some d isseminated  s i l t ,  g r e y i s h   y e l l o w i s h  
brown  (10 YR 5/2)  

d ' Clayey'  pebbly  sand 
Grave l :   coa r se   and   f i ne ,   o the rwise  as above 
Sand: f i n e   w i t h  medium and some c o a r s e ,  as above 
Fines :   d i sseminated  s i l t ,  c o l o u r  as above 

Diamic ton:   very   sandy  grave l ly   c lay ,   perhaps   wi th   sand  
and   g rave l   l enses ,   angu la r   s ands tone   deb r i s  common 

D i a m i c t o n :   v e r y   s i l t y   s a n d y   c l a y   w i t h   s c a t t e r e d  
clasts, s t i f f   t o   v e r y   s t i f f ,  clasts up t o   c o b b l e  
g rade ,   ch i e f ly   o f   r ed   and   wh i t e   s ands tone ,   da rk  
ye l lowish  brown  (10 YR 4 / 2 )   t o   g r e y i s h  brown 
(5  YR 3/2)  

10.0 12.5 

0.9 13.4 

1.1 14.5 

3.1 17.6 

2.2 17.8 

0.7  20.5 

2.0+ 22.5 

Borehole   t e rmina ted   owing   to   s low  progress  
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Grading 

Mean f o r   D e p o s i t  
percentages  

Depth  below 
s u r f  ace (m) percentages  

F ines  Sand  Gravel 

from t o  
-- - 

a 10  89 1 

b 19 81 0 

C 6 75  19 

d 13 70  17 

a&b 18 82 0 

c &d 9 73 18 

a&c&d 9 77  14 

a-d 15 8 0  5 

0.5- 1.5 
1.5- 2.5 

Mean 

2.5-  3.5 
3.5-  4.5 
4.5-  5.5 
5.5- 6.5 
6.5-  7.5 
7.5-  8.5 
8.5-  9.5 
9.5-10.5 

10.5-1  1.5 
11.5-12.5 
Me a n  

14.5-15.6 
15.6-16.6 
16.6-17.6 
Me a n  

17.6-18.6 
18.6-19.8 
Me a n  

Me a n  

Me a n  

Me a n  

Me a n  

Fines  

1 - E  

15 
5 

10  

22 
24 
1 0  
17 
24 
27 
11 
15  
17 
26 
19 

4 
7 
6 
6 

13  
13  
13  

18  

9 

9 

15  

Sand 

+ & - i  + + - 1  

40 
57 
47 

58 
56 
75 
73 
65 
70 
79 
77 
77 
68  
70 

24 
49 
37 
36 

53  
35 
43 

67 

40 

41 

59 

42 
37 
40 

19 
20 
15 
10 
11 
3 

10  
8 
6 
5 

11 

28 
33 
38 
33 

19  
20 
20 

15 

27 

31 

19  

+1-4 

2 
1 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 
6 
3 
6 

3 
10 

7 

** 
6 

5 

2 

Grave 1 

+4-16 

1 
0 
1 

1 
0 
0 
0 
0 
0 
0 
0 
0 
1 ** 

28 
3 
3 

12 

5 
11 
8 

** 

10 

8 

3 

+16-64 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7 
2 
7 
5 

7 
11 

9 

0 

7 

5 

2 

+64 mm 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
6 
2 

0 
0 
0 

0 

1 

1 

** 

NT 46 SW 34  4484  6334 Knox's Wood, Humbie 

S u r f a c e   l e v e l  +169m (+555ft)  
Groundwater  level  (perched?) a t  +153.9m 
250 and 20- p e r c u s s i o n  
October  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

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

Li thology 

Block B 

Overburden 12.0m 
Mineral  2.2m 
Waste 1.8m 
M i  ne ral 4.9m 
Waste 2.0m+ 

Thickness  Depth 
m m 

S o i l :   s i l t y  loam 0.3 G.3 

S i l t  and f i n e   s a n d   w i t h   c l a y   f i l m s ,   l a m i n a t e d ,   l i g h t  
brown (5 YR 5 /4)  t o  1.5m, t h e n   v a r i a b l e   ( l o c a l l y  
co lour   l amina ted) ,   modera te   ye l lowish  brown 
(10 YR 5 /4)  t o   d a r k   y e l l o w i s h  brown (10 YR 4/21  8.9 9.2 
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NT 46 SW 34 cont  ' d  

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

Flow till 

T i l l  

Flow till 

Diamicton:  very  sandy  pebbly s i l t ,  i n c o r p o r a t i n g  seams 
of l amina ted   f i ne   s and   and  s i l t  w i t h   s c a t t e r e d  
pebb les ,   da rk   ye l lowish  brown  (10 YR 4/21  0.3  9.5 

Diamicton: s i l t y   s t o n y   c l a y ,   f i r m   t o   s t i f f ,   w i t h  
clasts up t o  14cm, commonly of   l imestone  with  red  and 
cream mudstone,  greywacke,  vein-quartz  and  coal,  
dusky  yel lowish brown (10 YR 3 /21  then  moderate  
ye l lowish  brown (10 YR 5 /31  

Diamicton:  very  sandy  pebbly s i l t ,  bedded   l oca l ly ,  
with  sandy  laminae,   moderate  yellowish brown 
(10 YR 5/41  

G l a c i o l a c u s t r i n e   d e p o s i t s  a 'Very  c layey '   sand  with rare pebbles  
Gravel :  trace o f   f i ne ,   subangu la r   t o   rounded ,  

sandstone,   greywacke,   var ious  igneous  rocks  and 
c o a l  

Sand: f i n e   w i t h  some medium and rare c o a r s e ,  
angular   to   subrounded,   main ly   quar tz   wi th  
l i t h i c   f r a g m e n t s   a n d   c o a l  

F ines :  much s i l t ,  d i s semina ted   and   i n  seams, 
modera te   ye l lowish  brown (10 YR 5/31  t h e n  
greyish  orange  (10 YR 6/41  

T i l l  

S i l t  and ve ry   f i ne   s and ,   g rey i sh   o range  (10 YR 6/41  

b 'Clayey '   sand   wi th   sca t te red   pebbles  
Gravel :  rare f i n e ,  trace of   coarse   and rare 

cobbles  below 19 . l m ,  subangu la r   t o   rounded ,  
sands  tone,   greywacke,   var ious  igneous  rocks 
and c o a l  

Sand: f i n e   w i t h  some medium and rare c o a r s e ,  
a n g u l a r  t o  r o u n d e d ,   q u a r t z ,   l i t h i c   f r a g m e n t s  
and   coa l  

ye l lowish  brown (1 0 YR 5 / 3 1  
Fines:  s i l t ,  d i s semina ted   and   i n  seams, moderate 

Diamicton:  pebbly  sandy s i l t ,  modera te ly   f i rm,  c las ts  
mainly of Carboniferous  sediments,   dusky  yellowish 
brown (10 YR 3 / 2 1  

D i a m i c t o n :   p e b b l y   s a n d y   c l a y ,   s t i f f ,   w i t h   c l a s t s  of  
buf f   sands tone ,   l imes tone ,   muds tone ,   coa l ,   sea tear th  
and some red   sands tone ,   dusky   ye l lowish  brown 
(10 YR 2 /2  t o  3 / 2 1  

1.6 11.1 

0.9 12.0 

2.2 14.2 

1.8 16  .O 

4.9 20.9 

0.3 21.2 

1.7+ 22.9 

Borehole   terminated owing to   s low  p rogres s  
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f   a c e  (tu) percentages  

F ines  Sand Gravel  F ines  Sand  Grave 1 

- k  + - + + 8 -1 +1-4  +4-16 +16-64  +64 mm from t o  
. - - - -  --- 
26 56  15 2 1 0 0 
34  57 8 1 0 0 0 
30  58 11 1 ** 0 0 

a 30  70 0 12.0-13.1 
13.1-14.2 
Mean 

b 16  83 1 16.0-17.1 
17.1-18.1 
18.1-19.1 
19.1-20.1 
20.1-20.9 
Me a n  

15  51  25 7 1 1 O §  
14  72  12 1 1 0 O §  
15  75 8 1 1 0. O §  
15  68   14  2 1 0 O §  
23  62 9 4 2 0 O §  
16  66  14 3 1 ** 0 

20  63  13 3 1 ** 0 a&b 20  79 1 Me a n  

Block B NT 46 SW 35 4413 6288 Haugh Wood, Keith, Humbie 

S u r f a c e   l e v e l  +183.5m (+602 .Of t )  
Water s t r u c k  a t  +175.5m 
2 5 0 m  percuss ion  
May 1985 

Overburden 1.7m 
Mineral  7.8m 
Waste 0.8m+ 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

Soil:   sandy  loam, brown 0.1  0.1 

Head ' Clayey'  pebbly  sand 0.9 1 .o 
Gravel :   f ine   and   coarse ,   subrounded,   main ly  

sands tone   w i th  rare greywacke,  vein-quartz, 
q u a r t z i t e   a n d   i g n e o u s   r o c k s  

Sand: f i n e   w i t h  medium and some c o a r s e ,  
s u b a n g u l a r ,   q u a r t z   a n d   l i t h i c   f r a g m e n t s  

F ines :   d i sseminated  s i l t ,  moderate  brown 
(5  YR 4/41 

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   f i r m ,   w i t h  clasts 
up t o  5cm diameter  of s a n d s t o n e   w i t h   s i l t s t o n e ,  c o a l  
and  andesi te ,   mott led  moderate   brown (5  YR 4/4) w i t h  
l i g h t  brown (5  YR 5/1) 0.7 

Flow till 

1.7 

7.7 Glac i a l   s and   and   g rave l  a Sandy g r a v e l  6 .O 
Grave l :   f i ne   and   coa r se   w i th   cobb les ,   sub rounded  

w i t h   s u b a n g u l a r ,   s a n d s t o n e   w i t h   s i l t s t o n e ,  
v e i n - q u a r t z ,   a n d e s i t e ,   b a s a l t ,   f e l s i t e   a n d  some 
c o a l  

Sand: medium wi th   f i ne   and   coa r se ,   subangu la r  
w i th   sub rounded ,   qua r t z   and   l i t h i c   f r agmen t s  
w i t h  some c o a l  

seams, moderate  brown (5 YR 4/4) 
F ines :  s i l t ,  ma in ly   d i s semina ted   bu t   a l so  as 
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NT 46 SW 35 c o n t ' d  

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

. - wmwxr - - 
G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Clayey'   pebbly  sand 1.8 9.5 

Grave l :   f i ne   and   coa r se ,   subangu la r   t o  
subrounded,   greywacke  sandstone  and  s i l ts tone 
w i t h  cream and  red   sands tones ,   i rons tone   and  
vein-quartz  

subrounded,.  mainly  quartz 

brown ( 5  YR 4 / 4 1  

Sand: f i n e   w i t h  some medium and rare c o a r s e ,  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  

T i l l  D i a m i c t o n :   s t o n y   s i l t y   c l a y ,   m o d e r a t e l y   s t i f f   w i t h  
clasts up t o  15cm d iame te r   o f   s ands tone ,   s i l t s tone ,  
coa l ,   andes i t e ,   basa l t   and   g reywacke  0.8+ 10.3 

Borehole  terminated  prematurely  owing t o   r o c k  
o b s t r u c t i o n  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Grave 1 Fines  Sand Gravel  

1 
-i-6 +1-4 +4-16 +16-64 +64 mm from t o  

22  43 
8 4 1  
5 31  

10 41 
8 22 

32  22 
14 34 

14  
1 3  
1 3  
1 1  
10 

7 
11 

10 
16 
21  
21  
21  
12  
17 

5 
16 
18 
12  
18 
23 
15 

0 
0 
0 
0 

18  
0 
3 

a 6 59  35 1.7- 2.7 
2.7- 3.7 
3.7- 4.7 
4.7- 5.7 
5.7- 6.7 
6.7- 7.7 

Me a n  

6 
6 

12  
5 
3 
4 
6 

o §  
0 5  
0 

b 18 75 7 7.7-  8.7 
8.7- 9.5 

Mean 

14 
22 
18 

65  13 
65 7 
6 4  10 

4 
3 
4 

3 
2 
3 

9 26  28 9 1 4  12 2 a&b 9 63  28 Mean 

68 



NT 46 SW 36 4473 6209 Kippit Hill, Humbie Block B 

S u r f a c e   l e v e l  +207,49m (+680.7ft) 
Groundwater   level  +188.0m 
250  and 200mm percuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 1.4m 
Mineral  4.7m 
Waste 1.4m 
Mineral  7.4m 
Waste 6.lm-k 

Thickness  Depth 
m m 

Flow till o r  head 

Glacial sand  and  gravel  

Soil:   pebbly  sandy  loam 0.2 0.2 

Diamicton: s i l t y  s a n d y   p e b b l y   c l a y ,   s t r u c t u r e l e s s ,  
wi th  clasts mainly  of  sandstone  and  greywacke, 
s l i g h t l y   m o t t l e d ,   m o s t l y   g r e y i s h  brown  (5 YR 4/21 1.2 1.4 

a 'Clayey'   pebbly  sand  with rare d i a m i c t  seams t o  2.0m 

Grave l :   f i ne   w i th   coa r se ,   subangu la r   t o   rounded ,  
sands tones   and   greywacke   wi th   andes i te   l ava   and  
t u f f ,   v e i n - q u a r t z   a n d   f e l s i t e  

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

Fines:  s i l t  wi th   c lay ,   d i sseminated   and  as 
seams, moderate  brown  (5 YR 4/41 t o  2.0m, 
g rey i sh   ye l lowish  brown  (10 YR 5 / 2 )   t o  3.lm and 
then  moderate   yel lowish brown  (10 YR 5/4)  

and  from  3.1 t o  4.8m 4.7 6.1 

Sand: medium and   f i ne   w i th  some c o a r s e ,   a n g u l a r  

G l a c i o l a c u s t r i n e   d e p o s i t s   V e r y   s i l t y   f i n e   s a n d ,   m o d e r a t e   y e l l o w i s h  brown 
(10 YR 5 /4)  

b 'Clayey'   sand  with  pebbles 
Gravel :   f ine   and   coarse ,   sands tone   and   greywacke  

Sand: f i n e   w i t h  medium and rare c o a r s e ,   a n g u l a r  

F ines :  s i l t ,  disseminated  and i n  seams , moderate 

wi th   var ious   igneous   rocks   and   ve in-quar tz  

t o  rounded 

ye l lowish  brown  (10 YR 5 /4   then   5 /3)  

S i l t  and   f ine   sand   wi th  rare c l a y   f i l m s ,   f i n i n g   w i t h  
d e p t h ,   g r e y i s h   y e l l o w i s h  brown (10 YR 5 / 2 )  

1.4 7 05 

7 04 14.9 

6.1+  21.0 

B o r e h o l e   t e r m i n a t e d   f o r   t e c h n i c a l   r e a s o n s  
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Grading 

a 

b 

a &b 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

f r o m   t o  -55 + - 4 + & -1 +1-4  +4-16  +16-64 +64 mm 1 

-- - ---- --- 
12 80 8 1.4- 2.0 18 39  14 7 12  10 0 

2.0- 3.1 10  19  54 9  7 1 0 
3.1-  4.8 8 33 48 5 5 1 0 
4.8- 6.1 16  57  23 2  2 0 0 

Me a n  12 37 38 5  6  2 0 

18 8 0  2  7.5-  8.9 15  81 4 0 0 0 0 
8.9-10.4 23  66 5 1 1 4 0 

10.4-11.7 38 44 13  2  3 0 0 
11.7-13.3 8 68  22 1 1 0 0 
13.3-14.9 12  58  28 1 1 0 0 
Me a n  18 64   15  1 1 1 0 

16   80  4 Me a n  16  53  24 3  3 1 0 

NT 46 SW 37 4118 6229 Crichton Dean, F a l a  

S u r f a c e   l e v e l  +203,23m (+666.8ft) 
Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block B 

Overburden 1.5m 
Mineral  2.0m-k 

Thickness  Depth 
m m 

Soi l :   s andy ,   s i l t y ,   pebb ly   l oam,   g rey i sh  brown 0.4 0.4 
(5 YR 3 /2 )  

Glacial sand  and  gravel   Gravel  0.7 1.1 
Grave l :   f i ne   and   coa r se ,  some cobbles ,  

subangular   to   rounded,   mainly  greywacke  and 
sands tone  

and l i t h i c   f r a g m e n t s  

' d i r t y ' ,   m o d e r a t e  brown (5 YR 4/4) 

Sand: f i n e   t o   c o a r s e ,   a n g u l a r   t o   r o u n d e d ,   q u a r t z  

F ines :   d i sseminated  s i l t  a n d   c l a y ,   d e p o s i t   q u i t e  

Flow till D i a m i c t o n :   s t o n y ,   s i l t y   c l a y ,   w i t h  clasts most ly  of 
sands tone   wi th   coa l   and   greywacke ,   dark   ye l lowish  
brown (10 YR 4 /2 )  

Glacial sand  and  gravel   Gravel ,   poorly  bedded,   'd i r ty '  
Grave l :   coa r se   and   f i ne   w i th   cobb le   and  some 

boulders ,   subangular   to   rounded,   mainly cream 
and  red   sands tone ,   wi th   s i l t s tone ,   muds tone ,  
greywacke  and  vein-quartz 

Sand: coarse   and  medium w i t h   f i n e ,   a n g u l a r   t o  
rounded ,   quar tz   and   l i th ic   f ragments  

F ines :   d i sseminated  s i l t  and   c l ay ,   da rk  
ye l lowish  brown (10 YR 4/2)  

0.4 1.5 

2.0+  3.5 
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand  Gravel  Fines  Sand  Grave 1 

f r o m   t o  - 3  
1 + & - $ + 2 -1 +1-4  +4-16 +16-64  +64 mm 

-- - ---- --- 
9 32  59 1.5- 3.5 9 6 10  16 29 30 0 

NT 46 SW 38 4222 6056 

S u r f a c e   l e v e l  +215 (+705ft)  
Water s t r u c k  a t  +211m 
P i t  
October 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

West Mains of Blackshiels, Fala Block B 

Overburden 0.4m 
Mineral  1.9m 
Waste 0.4m 
Mineral l.lm+ 

Thickness  Depth 
m m 

Soil :   sandy,   pebbly  loam,  greyish brown (5 YR 3/2)  0.4 0.4 

Glacial sand  and  gravel  Gravel 1.9 
Grave l :   coa r se   and   f i ne   w i th   cobb les ,   sub rounded  

to   subangular ,   greywacke  with  red  and cream 
sandstone,  vein-quartz  and some d o l e r i t e  

s u b a n g u l a r   t o   s u b r o u n d e d ,   q u a r t z   w i t h   l i t h i c  
f ragments   and   fe ldspar  

pockets  below 2.0m 

Sand: coarse   and  medium w i t h  some f i n e ,  

F ines :  s i l t  and   c l ay ,   d i s semina ted   and   i n  

Grading 

Mean f o r  Deposi t  
percentages  

S i l t ,   l a m i n a t e d ,   w i t h  some c l a y   f i l m s ,   o l i v e   g r e y  
(5 Y 4/21 

Gravel ,   composi t ion as above,  except  grade i s  c o a r s e r  
and  cobbles are common 

Depth  below 
s u r f a c e  (m) 

Fines  Sand  Gravel 

from t o  
-_I_ - 

a 5 23 7 2  0.4- 2.3 
b 

2.3 

0.4 2.7 

1 .l+ 3.8 

percentages  

Fines  Sand Grave 1 

-ik + & - t + $ -1 +1-4  +4-16  +16-64 +64 mm 
---- --- 

5 3  9 11 31  38 3 
No g r a d i n g   d a t a   a v a i l a b l e   f o r   t h i s   d e p o s i t  
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NT 46 SW 40 4445 6069 F a l a  Mains 

S u r f a c e   l e v e l  c +231m ( c   + 7 5 8 f t )  
Water n o t   s t r u c k  
P i t  
October  1984 

Block H2 

Waste 3 .Om+ 

LOG 

Geologica l   c lass i f ica t ion   Li thology  Thickness   Depth  
m m 

t 

Soi l :   s i l t y   pebb ly   l oam,   dusky  brown  (5 YR 2/2)  0.6 0.6 

Glacial sand  and  gravel  

T i l l  

G r a v e l ,   s l i g h t l y   d i r t y  0.7 1.3 
Gravel :   coarse   and   f ine   wi th   cobbles ,   subangular  

t o  rounded,  mainly cream sandstone,  greywacke 
s a n d s t o n e   a n d   s i l t s t o n e  

Sand: c o a r s e   t o   f i n e ,   a n g u l a r   t o   r o u n d e d ,   q u a r t z  
and l i t h i c   f r a g m e n t s  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  
ye l lowish  brown (10 YR 5 /4)  

D i a m i c t o n :   s t o n y   c l a y ,   f i r m   t o   s t i f f ,  clasts up t o  
cobble   s ize ,   inc lude   sands tone ,   g reywacke ,   muds tone  
and  coal.   Colour i s  var iable   f rom  moderate  brown 
(5  YR 3 /4)   to   mot t led   b rownish   g rey   (5  YR 4 /1)  1.7+ 3.0 

NT 46 SW 41  4496 6403 

S u r f a c e   l e v e l  c +165m ( c   + 5 4 1 f t )  
Water not s t r u c k  
Sect ion  sampled by hand 
November 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Sand P i t ,  Keith Marischal, Humbie Block B 

Mineral  1 1 . lm+ 

Thickness  Depth 
m m 

Flow till So i l   and   f l ow till of unknown t h i c k n e s s  removed  by 
s t r i p p i n g  0.0 0.0 

Glacial sand  and  gravel  Sand 11.1+ 11.1 
Gravel :  trace of f ine ,   subangu la r ,   i nc lud ing  

Sand: f i n e   w i t h  medium and trace o f   coa r se ,  
a n d e s i t e   a n d   c o a l  

ma in ly   angu la r   t o   sub rounded ,   qua r t z   w i th  some 
f e l d s p a r ,   l i t h i c   f r a g m e n t s   a n d   c o a l   w h i c h  i s  
commonly c o n c e n t r a t e d   i n  seams, m a i n l y   l i g h t  
brown 

c lay   f i lms   be tween 5.7 and 7.4m 
Fines :  seams of  moderate brown s i l t  and rare 
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) 

F ines  Sand Gravel  

from t o  

9 91 0 0.0- 1.6 
1.6- 3.4 
3.4-  5.7 
5.7- 7.4 
7.4-  9.2 
9.2-11.1 

Mean 

percentages  

F ines  Sand Grave 1 

1 
-is + t -1 +1-4 

5 
11 
5 

2 2  
6 
7 
9 

44 
84 
85 
48 
78 
70 
70 

51 
5 

10 
29 
16 
22 
21 

0 
0 
0 
1 
0 
1 ** 

LOG 

+4-16 +16-64 +64 mm 

NT 46 SE 9 4541 6465 Nether Keith, Humbie 

S u r f a c e   l e v e l  +138m (+453ft)  
Groundwater   level  +135m 
250mm percuss ion  
October  1985 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block B 

Waste 8.8m+ 

Thickness  Depth 
m m 

Made ground 0.3 0.3 

F o s s i l   s o i l  0.1 0.4 

Flow t i l l  G r a v e l l y   l a g   d e p o s i t  0.1 0.5 

D i a m i c t o n :   s t o n y ,   s i l t y   c l a y ,   s t i f f   t o  2.Om t h e n   f i r m ,  
clasts up t o   c o b b l e   s i z e   o f   r e d ,   r u s t   a n d  cream 
c o l o u r e d   s a n d s t o n e s   p l u s   c o a l ,   b u t   a l m o s t   s t o n e l e s s  
from 2.5m, m o t t l e d   m a i n l y   l i g h t  brown  (5 YR 5 / 6 )   t o  
moderate  brown  (5 YR 4 / 4 1   t o  2.0m, then  moderate  
brown  (5 YR 4 /3 ) .   Pa l e   g rey   s and- f i l l ed   f i s su re   f rom 
0.5 t o  2.0m 

G l a c i o l a c u s t r i n e   d e p o s i t s   S i l t   a n d   f i n e   s a n d   w i t h   c o a l   f r a g m e n t s   a n d  rare 
pebbles ,   mos t ly  of sandstone,   moderate   yel lowish 
brown  (10 YR 5 / 4 )   t o  3.5m, then   g rey i sh   o range  
(10 YR 6 /4)  

T i  11 Diamicton:  sandy  pebbly s i l t ,  f i r m ,   w i t h  seams o r  
pockets  of  sand a t  about  6.0m, c las ts  mainly of g r e y  
and   red   sands tones   wi th   sea tear th ,   dark   ye l lowish  
brown  (10 YR 4/21 

D i a m i c t o n :   s t o n y   c l a y ,   v e r y   s t i f f ,  clasts up t o   c o b b l e  
s ize ,   main ly   o f   Carboni ferous   sed iments   inc luding  
sands tone ,   muds tone ,   coa l ,   i rons tone   and   l imes tone ,  
o l i v e   b l a c k   ( 5  Y 2/11 

2.5 3 .O 

2.0 5.0 

1.7 6.7 

2.1+ 8.8 

Borehole   t e rmina ted  owing t o   s l o w   p r o g r e s s  
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NT 46 SE 10 4572 6384 New Mains, Hurabie Block B 

S u r f a c e   l e v e l  +155m (+509ft) 
Water s t ruck   (pe rched)  a t  +149m 
250 and 200mm percuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 3.5m 
Mineral  6 . 8 m  
Waste 6.lm-l- 

Thickness  Depth 
m m 

Made ground 0.5  0.5 

Flow till Diamicton:  sandy s i l t y   c l a y ,   p e b b l y   b e l o w  1.5m, mainly 
s t i f f ,  clasts up t o  5cm o f   s a n d s t o n e ,   s i l t s t o n e ,  
c o a l ,   a n d e s i t e ,   f e l s i t e   a n d   c o a l ;   s a n d y  s i l t  
in t e rca l a t ions ;   modera t e  brown (5 YR 4 / 4 )  3.0 3.5 

Glacial sand  and  gravel  Sand  with rare pebbles  6.8  10.3 
Gravel: rare f i n e  and trace o f   coa r se ,  

subrounded,   main ly   sands tone   wi th   andes i te ,  
b a s a l t ,   s i l t s t o n e   a n d   c o a l  

s u b a n g u l a r   w i t h   s u b r o u n d e d ,   q u a r t z   a n d   l i t h i c  
f r a g m e n t s   w i t h   c o a l ,   i n   d i s c r e t e  seams; 
e spec ia l ly   be tween  6.5 and 8.5m where  deposi t  
i s  o i ly   and   co loured   brownish   b lack  (5  YR 2 / 1 )  

seams of  sandy s i l t ,  m a i n l y   l i g h t  brown 
(5  YR 5 /6)  t o  moderate  brown (5  YR 4/4)  

Sand: f i n e   w i t h  medium and rare c o a r s e ,  

F ines :   d i sseminated  s i l t  and   c lay   wi th  rare 

T i l l  Diamicton:  sandy s i l t y   s t o n y   c l a y ,   s t i f f ,   l o c a l l y   v e r y  
s t i f f ,  rare sandy seams, clasts up t o  lOcm diameter ,  
ch i e f ly   o f   s ands tone ,   modera t e  brown (5  YR 4 /4)  6.l+  16.4 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  - k  + - $ + $ -1 +1-4 +4-16  +16-64  +64 mm 

9 90 1 3.5- 4.5 
4.5- 5.5 
5.5-  6.5 
6.5- 7.5 
7.5- 8.5 
8.5-  9.5 
9.5-10.3 

Mean 

6 
6 

10 
10  
6 

1 2  
10 

9 

83 
76 
47 
59 
52 
62 
76 
65 

11 
17 
36 
23 
37 
24 
14 
23 

0 
0 
1 
0 
1 
0 
0 ** 
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NT 46 SE 11 4540 6308 Hazyhill, Humbie Block B 

S u r f a c e   l e v e l  +180.06m (+590.8ft) 
Groundwater   level  +172.6m 
250  and 200mm p e r c u s s i o n  
October  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 1 .Om 
Mineral  10.0m 
Waste 11 -4m-I- 

Thickness  Depth 
m m 

S o i l :   c l a y e y  loam 0.3 0.3 

Flow till Diamicton: s i l t y  sandy  c lay   wi th   sca t te red   rounded  
pebbles   inc luding   ve in-quar tz   and   i rons tone ;   f i rm;  
crudely  laminated  towards  base  and  increasingly 
s a n d y ;   l i g h t  brown (5 YR 5/4)  

G l a c i o l a c u s t r i n e   d e p o s i t s  a Very  c layey  sand 
Gravel: rare f i n e  a n d   c o a r s e ,   a n g u l a r   t o  

rounded,   mainly  sandstone  with  vein-quartz ,  
greywacke  and rare c o a l  

Sand: f i n e   w i t h  some medium and rare c o a r s e ,  
a n g u l a r   t o   s u b a n g u l a r ,   m a i n l y   q u a r t z  

F ines :  seams of s i l t  and rare c l a y ,   l i g h t  brown 
( 5  YR 5/4)  

Glacial sand   and   grave l  b Sand w i t h   s c a t t e r e d   p e b b l e s ,   f i n i n g  downwards 
Gravel :  rare, f ine   and   coarse ,   subrounded,  

sands tone ,   ve in-quar tz ,   g reywacke   and   coa l  
Sand: f i n e   w i t h  medium and rare c o a r s e ,   a n g u l a r  

t o  rounded ,   qua r t z   w i th   l i t h i c   f r agmen t s ,   coa l  
and   f e ldspa r  

brown (10 YR 5 /4)  
F ines :   d i sseminated  s i l t ,  moderate  yellowish 

G l a c i o l a c u s t r i n e   d e p o s i t s  c 'Clayey'   sand 
Sand: f i n e   w i t h  rare medium, a n g u l a r   t o   r o u n d e d ,  

F ines :   d i sseminated  s i l t ,  p a r t l y   l o s t   b y  
mainly  quartz  

d r i l l i ng   p rocess ,   modera t e   ye l lowish  brown 
(10 YR 5 /4)  

Flow till 

Till 

Laminated s i l t  a n d   v e r y   f i n e   s a n d   w i t h   c l a y   f i l m s ,  
l i g h t   b r o w n i s h   g r e y  ( 5  YR 5/11 

Diamicton:  sandy  pebbly s i l t ,  q u i t e   f i r m   a t   t o p ,  
s o f t e r   t o w a r d s  base where material i s  sand ie r   and   has  
s igns  of   bedding,   brownish  grey  (5  YR 4 /1)  

D iamic ton :   s andy   s tony   c l ay ,   ve ry   s t i f f   and  
overconsol ida ted ,   wi th  clasts of red  and cream 
sandstones,   greywacke,   coal   and  var ious  igneous 
rocks,   moderate   reddish brown (10 R 4 / 6 1   b u t   s l i g h t l y  
darker   f rom 18.4m 

Diamic ton:   sandy  s tony   c lay ,   s t i f f   wi th  clasts mainly 
less than   cobb le   g rade ,   i nc lud ing   s ands tones ,  
greywacke,  coal  and  igneous  rocks,   mainly  moderate 
brown  (5 YR 3 / 4 )   b u t   g r e y i s h  brown ( 5  YR 3 / 2 )  from 
20.2 t o  20.5111 

0.7 

2.0 

4 -6 

1.0 

3.0 

7.6 

3.4 11.0 

3.5 14.5 

2.5 17.0 

3.4+ 22.4 

Borehole   terminated  owing  to   excessive  overburden 

7 5  



Grading 

a 

b 

C 

a & c  

a-c 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  1 -E? + & - $ + t -1 +1-4 +4-16 +16-64  +64 mm 
-- - ---- --- 
35  62 3 1.0-  2.0 35  54 6  2 2 1 0 

Mean 35  54 6  2 2 1 0 

9 89 2 3.0-  4.0 10  52 28 4 3  3 0 
4.0- 5.2 10   35  47 6 2 0 0 
5.2- 6.5 6 7 1  22 1 0 0 0 
6.5- 7.6 1 0   6 4  26 0 0 0 0 

Mean 9 55 3 1  3 1 1 0 

2.0- 3.0 No g r a d i n g   d a t a   a v a i l a b l e  

16  84 0 7.6- 9.3 16  82 2 0 0 0 O §  
9.3-10.2 12   85  3 0 0 0 O §  

10.2-1 1.0 21   78  1 0 0 0 O §  
Mean 16  82 2 0 0 0 0 

23  76 1 Me a n  23  72 3 1 1 ** 0 

17  82 1 Me a n  17  64  16 2 1 ** 0 
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NT 46 SE 12  4566  6244 

S u r f a c e   l e v e l  +188.31m ( 6 1 7 . 8 f t )  
Groundwater   level  +185.6m 
250mm percuss ion  
October  1985 

Upper Keith, Humbie Block B 

Waste 12.lln-t 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

S o i l :   s i l t y  loam,  dark  brown 0.5 0.5 

Head 

Abla t ion  till 

G1 ac i  o l a  c u s t r i  ne  de 

S i l t ,   s a n d y ,   f l u v i a l  0.5 1.0 

Diamicton: s i l t y  p e b b l y   c l a y ,   s o f t   t o   f i r m ,  some l o c a l  
l a m i n a t i o n ,   m o t t l e d   l i g h t  brown (5 YR 5 / 6 )   t o   d a r k  
ye l lowish  brown (10 YR 4 /2) .  Wood fragments  
recovered a t  approximately 2.2m 

Diamicton:   sandy  s tony  c lay,   f i rm,   with clasts mainly 
of   Carboniferous  sediments ,   greyish brown ( 5  YR 3 /2)  
t o  dusky  brown  (5 YR 2/21 

p o s i t s   S i l t   w i t h  some f ine   sand   and  a 5mm t h i c k   p e a t y  seam a t  
3.5m, poorly  bedded,  moderate brown (5 YR 4/4)  

S i l t ,   d a r k   y e l l o w i s h  brown  (10 YR 4 / 2 )   t o   g r e y i s h  
ye l lowish  brown (10 YR 5/21 

S i l t  a n d   c l a y ,   i n c r e a s i n g   p l a s t i c i t y   w i t h   d e p t h ,   l i g h t  
o l i v e   g r e y   ( 5  Y 5/11 

T i l l  Diamicton:  pebbly  sandy s i l t ,  dusky  yellowish brown 
(10 YR 3/2)  

Diamicton:   s tony  sandy  c lay  with  sand  pockets ,  
greywacke clasts common, g r e y i s h  brown  (5 YR 4 /2)  

Diamicton:   s tony  sandy  c lay,   very  s tony  around 8.5m, 
s t i f f ,  clasts mainly of Carboniferous  sediments  and 
volcanics ,   dusky   ye l lowish  brown (10 YR 2/2  and  3/2) 

1.4 2.4 

0.8 3.2 

0.8 4.0 

1 .o 5.0 

1.0 6 .O 

0.7 6.7 

1 .o 7 -7 

4.4+ 12.1 

Borehole   terminated owing t o   s l o w   p r o g r e s s  
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NT 46 SE 13 4710 6368 Eta t tonhill, Humbie 

S u r f a c e   l e v e l  +185.8m (+609.6ft) 
Water s t r u c k  a t  +175.0m 
250 and 200mm pe rcuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block €I2 

Waste 16.4m-t- 

Thickness  Depth 
m m 

S o i l  and made ground 0.2 0.2 

G l a c i o l a c u s t r i n e   d e p o s i t s   C l a y ,   s i l t y ,   m o d e r a t e l y   s t i f f ,   m o d e r a t e  brown 
(5 YR 4/41 

T i l l  

S i l t ,   s a n d y ,   c l a y e y ,   w i t h  many coal-r ich  laminae  and 
rare pebbles  of greywacke,   sandstone,   basal t ,  
andes i t e   and   coa l ,   ma in ly   i n   uppe r   pa r t ,   modera t e  
ye l lowish  brown (10 YR 5 / 4 )   t o  2.8m, t h e n   s t r o n g  
brown (5 YR 4/6)  

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   f i r m   t o   s t i f f ,  
u l t i m a t e l y   v e r y   s t i f f ,   w i t h  numerous c l a s t s  up t o  
cobb le   s i ze   o f   g reywacke ,   s ands tone ,   basa l t   and  
do le r i t e   w i th   qua r t z i t e   and   ve in -qua r t z ;   modera t e  
brown (5 YR 3/5)   then  (5  YR 3/41;  from 11.5m is  dusky 
ye l lowish  brown (10 YR 3 /2 )  

0.6 0.8 

7.7 8.5 

7.9+ 16.4 

Borehole   terminated owing t o   s l o w   p r o g r e s s   i n  t i l l  



NT 46 SE 14 4704 6175 Blegbie, Eumbie Block H2 

S u r f a c e   l e v e l  +229.8m (+753.9ft) 
Water n o t   s t r u c k  
250mm percuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0 . 2m 
Mineral  till 1.6m 
Waste 6.6m 
Bedrock 0.4m-I- 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

Flow till Diamicton,  grades as g r a v e l  1.6 1.8 
G r a v e l :   f i n e   t o   c o b b l e   w i t h   b o u l d e r ,   s u b a n g u l a r  

t o  rounded,  sandstone,  greywacke,  basalt ,  
d o l e r i t e   a n d   v e i n - q u a r t z  

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

brown,  mottled  yellowish brown  and  grey 

Sand: c o a r s e   w i t h  medium and some f i n e ,   a n g u l a r  

F ines :   d i sseminated  s i l t  and   c l ay ,   pa l e   r edd i sh  

G l a c i o l a c u s t r i n e   d e p o s i t s  Sand  and s i l t y   c l a y ,   i n t e r b e d d e d   w i t h  rare f i n e  
g r a v e l .  Sand is moderate  orange  brown, s i l t y   c l a y  i s  
tenac ious   and  medium g r e y   i n   c o l o u r .  Below 2.2m 
in t e rbeds   o f   d i amic ton   up   t o  lOmm t h i c k  are p r e s e n t  

T i l l  

Upper Old Red Sandstone 

Grading 

Mean fo r   Depos i t  
percentages  

D i a m i c t o n :   v e r y   s a n d y   s i l t y   s t o n y   c l a y ,   f i r m   t o   s t i f f ,  
clasts up t o   c o b b l e   s i z e ,   p l u s  rare boulders ,  
composed mainly of greywacke i n  uppe r   pa r t ,   ma in ly  
sands tone   wi th   coa l   be low 5.6m, p u r p l i s h   r e d d i s h  
brown t o   g r e y  a t  top ,   r edd i sh  brown a t  base  

Diamicton: s i l t y   c l a y ,   f i r m   t o   s t i f f ,   s h e a r e d   l o c a l l y ,  
w i t h  c las ts  of   sands tone   and   s i l t s tone   which  are 
abundant i n  lower  part ,   moderate  red  (5 R 4/4)  

S a n d s t o n e ,   s i l t y ,   s l i g h t l y   f r i a b l e ,   s o f t ,   t h i n l y  
bedded,  mainly  f ine-grained, composed  of qua r t z   w i th  
mica and   c lay   minera ls ,   modera te   reddish  brown 
(10 R 4/4)  

Depth  below 
s u r f a c e  (m) percentages  

0.8 

3 07 

2.1 

2.6 

6.3 

8.4 

0.4+ 8.8 

F ines  Sand Gravel  F ines  Sand  Grave 1 

from t o  -i6 + & - $ + $ -1 +1-4 +4-16 +16-64 +64 mm 1 

6 28  66 0.2- 1.8 6 6 7 15  25  23 18 
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NT 46 SE 15 4790 6210 Blegbie, Bumbie Block 8 2  

Overburden 0.3m 
Mineral  6.5m 
Waste 0.8m 
Mineral  till 2.4m 
Mineral  1 .Om 
Waste 6.7mi- 

S u r f a c e   l e v e l  +231.5m (+759.5ft) 
Groundwater   level  +221.2m 
250  and 2OOmm percuss ion  
November 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

So i l :   c l ayey   g rave l ly   l oam,  brown 0.3 0.3 

Glacial sand   and   grave l  a Gravel ,   loca l ly   c laybound 2.1 2.4 
Grave l :   coa r se   and   f i ne   w i th   cobb les ,   subangu la r  

t o  subrounded,  red  and  buff  sandstones  with 
vein-quartz ,   greywacke,   basal t   and trace of  
c o a l  

Sand: medium wi th   coa r se   and   f i ne ,   subangu la r ,  
l i t h i c   f r a g m e n t s   a n d   q u a r t z  

F ines :   d i sseminated  s i l t  and   c l ay ,   w i th  5cm s i l t  
seam a t  base,   moderate brown (5 YR 4 /4)  

G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Clayey '   sand ,   f in ing  downwards 
Gravel: rare f ine ,   subrounded,   sands tone  
Sand: f i n e   w i t h  some medium and   t r ace   o f   coa r se ,  

s u b a n g u l a r ,   q u a r t z   a n d   l i t h i c   f r a g m e n t s  
F ines :   d i sseminated  s i l t  a n d   c l a y ,   l i g h t  brown 

(5 YR 5 /6 )   t o   modera t e  brown  (5 YR 4 /4)   bu t  
moderate   reddish brown  (10 R 4 /6)  a t  base 

Flow till 

Glac ia l   s and   and   g rave l  

S i l t ,   s andy   w i th   c l ay   f i lms   and   s andy   l aminae ,  
moderate   reddish brown (1  0 R 4/6)  

c Diamic ton ,   g rad ing   as   ' c layey '   g rave l  
Gravel :   cobble ,   coarse   and   f ine ,   bu t   cobbles  

conf ined   t o   uppe r  20cm, s u b a n g u l a r   t o  
subrounded,   red  and  yel low  sandstones,  
greywacke  and  vein-quartz 

a n d   l i t h i c   f r a g m e n t s  

process ,   moderate   reddish brown (10 R 4 /6)  

Sand: c o a r s e ,  medium and f i n e ,   a n g u l a r ,   q u a r t z  

F ines :  s i l t  and  c lay  but  much l o s t  i n   d r i l l i n g  

d Pe bbly  sand 
Grave l :   f i ne   w i th   coa r se ,   sub rounded   t o  

subangular ,   sandstone,   greywacke  and 
vein-quartz  

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

brown (5 YR 4/4)  

Sand: medium wi th   coa r se   and   f i ne ,   subangu la r ,  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  

G l a c i o l a c u s t r i n e   d e p o s i t s   S i l t   a n d   c l a y ,   i n t e r b e d d e d   w i t h   f r e q u e n t   f i n e   s a n d  
laminae  and rare pebbles  of  sandstone  and  greywacke, 
moderate   reddish brown (1 0 R 4/61 

T i  11 Diamic ton :   ve ry   s andy   s tony   c l ay ,   l a rge ly  
d i s a g g r e g a t e d  by d r i l l i n g   p r o c e s s ,   a b u n d a n t  clasts up  
to   cobble   g rade ,   o f   red   and   buf f   sands tones ,  
greywacke,  vein-quartz  and rare coal ;   moderate  
r e d d i s h  brown (1 0 R 4/61 

608 

0.8 7.6 

2.4 10.0 

1 .o 11.0 

1.3  13.6 

80 



NT 46 SE 15 Cont'd 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   f i r m  becoming 
s t i f f ,   w i t h   m a i n l y   s u b a n g u l a r  clasts up t o   c o b b l e  
grade,   of  red  sandstone  and  greywacke  with some 
mudstone  and  vein-quartz;   sandstone  increasingly 
common towards  base;  dusky  brown (5 YR 2/21 grading  
t o  moderate   reddish brown (10 R 4/61 by 17.3m, t h e n  
moderate   red (5 R 4/41 t o  moderate   reddish brown 
(10 R 4/61 4.1+ 17.7 

Boreho le   t e rmina ted   owing   t o   rock   obs t ruc t ion  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

a 

b 

C 

d 

a&d 

Fines  Sand  Gravel 

from t o  

9 45  46 0.3- 1.3 
1.3- 2.4 

Mean 

17  82 1 2.4-  3.4 
3.4- 4.4 
4.4-  5.6 
5.6-  6.8 

Mean 

10 36  54 7.6- 9.0 
9.0-10.0 

Mean 

7 84 9  10.0-1 1 .o 

9 57 34 Mean 

Fines  Sand 

1 
-i6 + - t + 2- -1 +1-4 
- __- - 
10  14 19  12 

9 10 21  14 
9 12 20  13 

17  74 5 1 
20  77 3 0 
10 82 8 0 
21  76 3 0 
17  77 5 ** 
No g r a d i n g   d a t a   a v a i l a b l e  
10  10  14  12 
10  10 14  12 

7 12 54  18 

9 12 30  15 

a&c&d 9 49  42 Hean 9 11 25  13 

a-d 13  64  23 Mean 13  41 15  8 

Grave 1 

19 
17 
18 

3 
0 
0 
0 
1 

14 
14 

8 

15 

14 

8 

26 
24 
25 

0 
0 
0 
0 
0 

16 
16 

1 

17 

17 

9 

0 
5 
3 

0 
0 
0 
0 
0 

24 
24 

0 

2 

11 

6 
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NT 46 SE 16 4979  6454 Ewingston,  Humbie Block Hg 

Overburden 0.4m 
Mineral  1 .Om 
Waste 6.4m 
Bedrock 0.9m-l- 

S u r f a c e   l e v e l  +208m (+682ft)  
Water n o t   s t r u c k  
250mm percuss ion  
May 1985 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

Soi l :   sandy  pebbly   loam,   l igh t  brown 0 -4  0.4 

Glacial sand   and   grave l  

T i l l  

Upper Old Red Sandstone 

Very c l ayey   pebb ly   s and ,   f i n ing  downwards 1 e o  1.4 
Grave l :   f i ne   w i th   coa r se ,   angu la r   t o   sub rounded ,  

Sand: f i n e   w i t h  medium and some c o a r s e ,   a n g u l a r  

Fines:  s i l t  wi th   c l ay ,   d i s semina ted  a t  t o p ,   t h e n  

sandstone,   vein-quartz   and rare c o a l  

t o  subrounded,  mainly  quartz 

as t h i n l y  bedded seams, l i g h t   r e d d i s h  brown 

S i l t ,   s a n d y ,   t h i n l y   b e d d e d ,   s o f t ,  rare pebbles   of  
sandstone  and  vein-quartz  

D i a m i c t o n :   s a n d y ,   s i l t y ,   s t o n y   c l a y ,   m o d e r a t e l y   s t i f f ,  
wi th  clasts up t o  20cm, of  sandstone  with  greywacke, 
ve in -qua r t z   and   do le r i t e ,   bu t   ch i e f ly   s ands tone   be low 
6.5m, moderate  reddish-brown ( 1 0  R 4 / 6 )  

Sands tone ,   f i ne   g ra ined   w i th  rare well rounded medium 
g r a i n s ,   s i l t y ,   b e d d e d ,   f r i a b l e ,   m a i n l y   g r e y i s h   p i n k  
( 5  R 8 / 2 )  with   pa le   red   (5  R 6 / 2 )  and  grey ish   red  
( 5  R 4 / 2 )  wi th   specks   o f   b l ack i sh   r ed   (5  R 2 / 2 )  
haemat i te .  Also seams o f   s o f t   s i l t y   m i c a c e o u s  
muds tone ,   mot t led   pa le   g reen  ( 1 0  G 7/2)   and   pa le   red  
( 1 0  R 6 / 2 1  

1 e1 

5 - 3  

0.9+ 

2.5 

7 .8 

8.7 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f a c e  ( m )  percentages 

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  1 
-iG + - t + t -1  +1-4  +4-16 +16-64 +64 mm 

-- - ---- --- 
34  58 8 0.4- 1.4 34  40  12 6  6  2 0 
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NT 46 SE 18 4656  6447 Highlea, Humbie Block B 

Surf  ace l e v e l  +15 9. l m  (+522 . O f t )  
Water n o t   s t r u c k  
P i t  
October  1984 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.6m 
Mineral  2.4m 
Bedrock 0 . 3 e  

Thickness  Depth 
m m 

S o i l ,   s i l t y   s a n d y  loam,  moderate  brown (5 YR 3 / 4 1  0.3 0.3 

Flow till 

Glacial sand   and   grave l  

Upper  Old Red Sandstone 

D i a m i c t o n :   p e b b l y . s a n d y   s i l t y   c l a y ,   w i t h   r a r e   c o b b l e s  
o f   s ands tone   and   f i ne   g ra ined   bas i c   i gneous   rock .  
Mainly  moderate   reddish brown (10 R 4/41 0.3 0.6 

'Very  'clayey'   pebbly  sand  with  diamict seams, 
i n c r e a s i n g   i n  number wi th   dep th  2.4 3.0 

Grave l :   f i ne   and   coa r se  
Sand: f i n e   w i t h  some medium and trace of c o a r s e ,  
a n g u l a r   t o   s u b a n g u l a r ,   q u a r t z   w i t h  some c o a l  
f ragments  

(10 R 6 / 2 )  
Fines:  s i l t ,  as seams, pa le   ye l lowish  brown 

Sands tone ,   f i ne   g ra ined ,   da rk   r edd i sh  brown 
(10 R 3 / 4 )  0.3+ 3.3 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m)  percentages 

F ines  Sand Gravel   Fines  Sand Gravel  

from t o  -iG 
I + & A  + $ -1 +1-4  +4-16  +16-64  +64 mm 

-- - ---- ~ - -  
23 7 3  4  0.6- 3.0 2 3   6 3  8 2 2 2 0 

a3 



NT 46 SE 19 4706  6279 Humbie Mains 

S u r f a c e   l e v e l  +204.5m (+670.9ft) 
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block 82 

Waste 1.8m+ 

Thickness  Depth 
m m 

S o i l ,   s t o n y   s i l t y   l o a m ,   g r e y i s h  brown  (5 YR 3/21 0.3 0.3 

T i l l  D i a m i c t o n :   s t o n y   s i l t y   c l a y ,   f i r m ,  clasts mainly  of 
s ands tone   and   f i ne   g ra ined   i gneous   rocks   w i th  rare 
greywacke 1.5+ 1.8 

NT 46 SE 20 4858 6442 Bughtknowe , Humbie 

S u r f a c e   l e v e l  +171m (+561ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Glac ia l   s and   and   g rave l  

T i  11 

Li thology 

Block Hq 

Overburden 0.3m 
Mineral  1.2m 
Waste 1.2m+ 

Thickness  Depth 
m m 

S o i l :  

Sandy 

Clay 9 

pebbly  sandy  loam 0.3 0.3 

g r a v e l  1.2 1.5 
Grave l :   f i ne   and   coa r se   w i th   cobb les ,   subangu la r  

t o  rounded,  mainly  sandstone  with  igneous  rock, 
ve in-quar tz   and   coa l  

Sand: medium with  coarse   and some f i n e ,   s h a r p ,  
angular   to   rounded ,   main ly   quar tz   wi th  some 
l i t h i c   f r a g m e n t s  

F ines :  rare s i l t ,  l i g h t  brown (5 YR 5/41 

s i l t y ,   m o d e r a t e  brown (5 YR 4/41 

D i a m i c t o n :   s t o n y ,   s i l t y   c l a y ,   f i r m ,   w i t h  many 
sands tone  clasts, g r e y i s h  brown (5 YR 3/21 

0.2  1.7 

1 .o+ 2.7 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  1 
- E  + & A  + -1 +1-4 +4-16 +16-64 +64 

-- - ---- --- 
0 53 47 0.3- 1.5 0 10 26 17  20 18 9 
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NT 46 SE 21 4808 6353 Leaston House, Humbie Block H p  

S u r f a c e   l e v e l  +194.3m (+637.5ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.3m 
Mineral  2.4m 
Waste 0.5m-I- 

Thickness  Depth 
m m 

S o i l :   s a n d y   s i l t y   g r a v e l l y  loam 0 .3  0.3 

Glacial sand  and  gravel  

T i l l  

Sandy grave l ;   sand   wi th   d iamic t  seams from 0.3 t o  0.7m 

Gravel :   (conf ined   to   d iamic t  seams) f i n e   t o  
cobb le   w i th   bou lde r s ,   ma in ly   subangu la r   t o  
rounded 

Sand: ma in ly   f i ne   w i th  medium and some c o a r s e ,  
angular   to   rounded ,   main ly   quar tz   wi th  some 
feldspar   and  ferromagnesian  f ragments  

Fines:   d isseminated s i l t  and c l a y ,   c h i e f l y   i n  
diamicton  which is moderate   reddish brown 
(10 R 4/4) ;   sand is moderate brown (5 YR 4/4)  

and  from 0.8 t o  1.4m 2.4 

Diamic ton :   s tony   c l ay ,   s t i f f ,  clasts mainly  of 
greywacke  and  sandstone,  moderate  reddish brown 
(10 R 4/4)  0.5+ 

2.7 

3.2 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f a c e  (m) percentages 

Fines  Sand Gravel  Fines Sand  Grave 1 

from t o  - h  + & - t + t -1 +1-4  +4-16 +16-64  +64 mm 
-- - ---- --- 

8 68 24 0.3- 1.4 10  20 12 8 11 13  26 
1.4- 2.7 6 71  20 1 2 0 0 

Me an 8 48 16 4 6  6 12 
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NT 46 SE 22 4964 6362 Stobshiel, Humbie 

Surf ace l e v e l  +218,6m (+7 17.2f t )  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block 8 2  

Overburden 0.3m 
Mineral  2.9m 
Waste 0.2& 

Thickness  Depth 
m m 

Soi l :   g rave l ly   sandy  loam,   g rey ish  brown (5 YR 3/21 0.3 0.3 

Glacial sand  and  gravel 

T i l l  

Grading 

Mean f o r   D e p o s i t  
percentages 

Fines  Sand Gravel 

G r a v e l ,   d i r t y   a n d   s l i g h t l y   c l a y b o u n d  2.9 
Gravel :   cobble ,   coarse   and   f ine   wi th  rare 

boulders ,   main ly   subangular   to   subrounded,  
greywacke ,   sands tone   and   s i l t s tone ,   wi th   ve in-  
q u a r t z  

Sand: c o a r s e   w i t h  medium and rare f i n e ,   a n g u l a r  
t o  rounded,   quar tz   and   l i th ic   f ragments  

Fines:   d isseminated s i l t  and  c lay,   moderate  
r edd i sh  brown (10 R 4/4) 

D i a m i c t o n :   s t o n y   s i l t y   c l a y ,   f i r m ,  clasts mainly of 
greywacke  and  sandstone  with some che r t   and   coa l ,  
moderate   reddish brown (10 R 4/4)  

Depth  below 
s u r f   a c e  (m) percentages 

0.2+ 

3.2 

3 04 

Fines Sand  Grave 1 

from t o  - h  + L t  16 + + 1  +1-4 +4-16  +16-64  +64 

4 20 76 0.3- 3.2 4 3 6 11  14 1 7  45 
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NT 56 NU 3 5091 6561 Skedsbush, Yester . Block C 

S u r f a c e   l e v e l  +186.33m ( f i l l  .3f t )  
Groundwater   level  +182.0m 
250mm pe rcuss ion  
June 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 1.3m 
Mineral 7 . lm 
Waste 0.4& 

Thickness  Depth 
m m 

Glacial sand   and   grave l  

Flow till 

Glacial sand   and   grave l  

T i l l  

Glacial e r r a t i c  

Soi l :   sandy  loam, brown 0.1 0.1 

'Very  clayey'   pebbly  sand 0.9 1.0 
Grave l :   f i ne   and   coa r se ,   sub rounded ,   ch i e f ly  

Sand: f i n e   w i t h  medium a n d   c o a r s e ,   s u b a n g u l a r   t o  

Fines:  s i l t  and   c lay ,   d i sseminated ,   reddish  

sandstone,   sof t   and  weathered 

subrounded,   quar tz   and   l i th ic   f ragments  

brown 

Diamicton: s i l t y   s a n d y   s t o n y   c l a y ,   s o f t ,   w i t h  clasts 
m a i n l y   o f   f i n e   g r a v e l   g r a d e ,   c h i e f l y   s a n d s t o n e ,  
moderate   reddish brown 

Grave 1 
Grave l :   f i ne   and   coa r se   w i th  rare cobb les ,  

angular   to   subrounded,   sands tones   (whi te ,  
ye l low,   da rk   g reen i sh   g rey )   and   basa l t   w i th  
s i l t s t o n e ,   c o a l   a n d   r a r e   d o l e r i t e   a n d   v e i n -  
q u a r t z  

Sand: f i n e ,  medium a n d   c o a r s e ,   a n g u l a r   t o  
sub rounded ,   qua r t z   w i th   l i t h i c   f r agmen t s  

Fines:  s i l t  and  c lay,   mainly  disseminated  but  
also as seams, brown then   dusky   ye l lowish  brown 
(10 YR 3 / 2 ) ,  f i na l ly   modera t e  brown (5 YR 4 /4)  

D iamic ton :   s andy   c l ay   w i th   s ca t t e r ed   f i ne   g rave l   g rade  
c l a s t s ,   m o d e r a t e  brown (5  YR 4/4) 

L imes tone ,   coa r se   g ra ined ,   ve ry   ha rd ,   fo s s i l i f e rous  
( c o r a l s  and c r i n o i d   o s s i c l e s ) ,   d a r k   g r e y  ( N  3 )  

Borehole   terminated owing t o   r o c k   o b s t r u c t i o n  

Grading 

Mean f o r   D e p o s i t  
percentages 

Depth  be low 
s u r f   a c e  (m) 

Fines  Sand Gravel 

f r o m   t o  
-- - 

8 43  49 1.3- 2.3 
2.3- 3.3 
3.3- 4.3 
4.3-  5.3 
5.3- 6.3 
6.3-  7.3 
7.3- 8.4 

Mean 

0 .3 

7.1 

1.3 

8.4 

0.1 8.5 

0.3+ 8.8 

percentages 

Fines  Sand  Grave 1 

1 
' G  + & - t + $ -1 +1-4  +4-16 +16-64  +64 mm 
---- --- 
19  28 16  11 1 5  11 0 
10  11 10  13 22  28 6 
9 6 15  25 29  16 0 
6  7 9 12  28  34 4 1  
3 8 15  12 28  34 0 9  
3 10  17  14 26  27 3 0  
5 22 25  16 19  13 o §  
8 13  15 15  24  23 2 
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NT 56 NW 4 5148 6529 Kidlaw Bum, Yester 

S u r f a c e   l e v e l  +201.9m (+662.4f t )  
Water n o t   s t r u c k  
250  and 200mm pe rcuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Waste 11 .om+ 

Thickness  Depth 
m m 

Soi l :   sandy  loam  with  pebbles ,  brown 0.4 0.4 

Glacial sand  and  gravel  

T i l l  

'Clayey '   sandy  gravel  0 -5 0.9 
Gravel :   f ine  and  coarse ,   subrounded,   sandstone 

wi th   s i l t s tone ,   l imes tone ,   g reywacke   and  
d o l e r i t e  

q u a r t z   a n d   l i t h i c   f r a g m e n t s  
Sand: medium and   coa r se   w i th   f i ne ,   subangu la r ,  

Fines:   d isseminated s i l t ,  brown 

Diamicton:   s tony  c lay,   sandy  to  1.5m, t h e n   f i r m   t o   v e r y  
s t i f f ,   w i t h   s u b r o u n d e d   c l a s t s   o f   s a n d s t o n e ,   s i l t s t o n e  
and   coa l   wi th   l imes tone   and   do ler i te ,   modera te  
r e d d i s h  brown (10 R 4/6) a t  t o p ,   t h e n   g r e y i s h  brown 
(5 YR 3 /2 ) ,   bu t   l oca l ly   dusky   b lue   (5  PB 3/2)  a t  2.5m 

D i a m i c t o n :   s a n d y   c l a y ,   s t i f f ,   w i t h  some s u b a n g u l a r   t o  
sub rounded   c l a s t s   o f   s ands tone ,   s i l t s tone   and   coa l ,  
w i t h   d o l e r i t e   a n d   g r e y w a c k e ;   t h i n   s i l t y   s a n d   l e n s e s  
occur  between 4.5 and 4.8m and  between 6.5 and 7.lm; 
moderate   reddish brown (10 R 4/6)  

D i a m i c t o n :   s t o n y   c l a y ,   s t i f f   t o   v e r y   s t i f f ,   w i t h  many 
c l a s t s   o f   s ands tone ,   s i l t s tone ,   muds tone   and   coa l  
w i th  some q u a r t z ,   d o l e r i t e  and  greywacke, medium da rk  
g r e y  (N4) 

3 -5 

3 -4 

4 -4 

7 - 8  

3.2+  11.0 

Borehole  terminated owing t o   s l o w   p r o g r e s s  
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NT 56 NU 5  5266  6626 Redshill ,   Gifford Block C 

S u r f a c e   l e v e l  c +163m (c +535f t )  
Groundwater   l eve ls  c +16Om and c +155m 
250  and 200mm percuss ion  
June  1985 

Overburden O.2m 
Mineral  till 1.5m 
Mineral  5.9m 
Waste 10.8m+ 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

S o i l  0.2 0.2 

1.5 1.7 Flow till 

Glacial sand   and   grave l  a 'Clayey'  sand 
Gravel: rare, f i n e   a n d   c o a r s e ,   a n g u l a r   t o  

subrounded,  mainly  buff  and cream sands tones  
with  greywacke,   red  sandstone  and some vein-  
quartz   and  igneous  rocks 

Sand: medium w i t h   f i n e   a n d  trace o f   coa r se ,  
angular   to   subrounded,   main ly   quar tz   wi th  
l i t h i c  and  coal   f ragments  

d i s s e m i n a t e d ,   l i g h t  brown  (5 YR 5 /6)  
Fines:  s i l t  w i t h   c l a y  as seams, a l s o  

3 -6 5.3 

G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Very  clayey'   sand 
Sand: f i n e   w i t h  medium, angular   to   subrounded,  

Fines:  s i l t ,  disseminated  and as seams, moderate 
q u a r t z   w i t h   c o a l   f r a g m e n t s  

brown ( 5  YR 4 / 4 )  

7.6 2.3 

S i l t ,   s andy   w i th   c l ay   l aminae   p re sen t   f rom 10.0m, 
brownish  grey  (5  YR 4/4)   then  (5  YR 4 /3)  4 -6  12.2 

T i l l  D i a m i c t o n :   s a n d y   s t o n y   c l a y ,   f i r m   t o   s t i f f ,   m a t r i x  
suppor t ed ,   w i th  numerous c l a s t s  up t o   c o b b l e   g r a d e ,  
o f   s ands tone ,   coa l ,   qua r t z i t e ,   basa l t i c   and  rare 
andes i t ic   igneous   rocks ,   dusky   reddish  brown 
(10 R 3/2)  2 -3  

1 .o 

14.5 

15.5 Glacial sand  and  gravel  Sandy g r a v e l  
Grave l :   f i ne   and   coa r se   w i th   cobb les ,   subangu la r  

t o  rounded,  mainly  red  sandstone,  vein-quartz 
and basa l t ic   igneous   rocks   wi th   muds tone  

Sand: c o a r s e  and medium w i t h   f i n e ,   s u b a n g u l a r   t o  
rounded ,   quar tz   and   l i th ic   f ragments  

Fines:  s i l t ,  da rk   r edd i sh  brown  (10 R 3/5)  

D i a m i c t o n :   s a n d y   s t o n y   s i l t y   c l a y ,   s t i f f ,   w i t h  clasts 
of   red  and  buff   sandstones,   vein-quartz   and  coal ,  
dusky  yellowish brown  (10 YR 3/21, Seam o f   g r a v e l l y  
sand ,  0.2m t h i c k  a t  base  

T i l l  

1.2 16.7 

Diamic ton:   sandy  s tony   c lay ,   f i rm t o  s t i f f ,   w i t h  
c l a s t s  of buff  and  carbonaceous  sandstones  and 
basa l t ic   igneous   rock   wi th   coa l   and   muds tone ,  
moderate  brown  (5 YR 3/41 t o  17.2m, then  dusky 
y e l l o w i s h  brown  (10 YR 2/21 1.7+ 18.4 

Borehole   terminated owing to   s low  progress  
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Grading 

a 

b 

C 

b&c 

a-c 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  - $  + $ - L  + 2 -1 +1-4 +4-16 +16-64  +64 rn 
-- - ---- --- 
14 37 49  0.2- 0.9 No g r a d i n g   d a t a   a v a i l a b l e  

0.9- 1.7 14   14  13   10  16 17  16 
Mean 14  14  13   10  16  17  16 

10  87 3 1.7- 2.7 17  20  52 3  4  4 0 
2.7- 4.0 8 24 66 1 1 0 0 5  
4.0- 5.3 8  25 66 0 1 0 0 5  

Mean 10 23   63  1 2 1 0 

26   74  0 5.3- 6.5 15   71   14  0 0 0 O §  
6.5- 7.6 37 6 1  2 0 0 0 0 5  

Me a n  26  66 8 0 0 0 0 

16 82 2 Me a n  16  40  41 1 1 1 0 

16   73  11 Me a n  16 35  35  3  4  4  3 
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NT 56 NU 6 

S u r f a c e   l e v e l  +196m (+643ft)  
Water s t r u c k  a t  +193m 
250mm percuss ion  
June  1985 

5282 6536 Dumbadam Bum, Pester 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Overburden 0.5m 
Mineral  1.8m 
Waste 7.6& 

Thickness  Depth 
m m 

S o i l :   s i l t y ,   s l i g h t l y   s a n d y  loam 0.5 0.5 

Glacial s a n d   a n d   g r a v e l   ' C l a y e y '   g r a v e l ,   v e r y   s i l t y  a t  t o p  1.8 2.3 
Grave l :   f i ne   and   coa r se   w i th  many c o b b l e s ,  

angu la r   t o   subangu la r ,   o range ,   r ed ,   bu f f   and  
carbonaceous  sandstones  (some  f r iable)   and 
basa l t   w i th   coa l ,   ve in -qua r t z   and  rare r e d  
muds tone   and   quar tz i te  

Sand: f i n e   t o   c o a r s e ,   s u b a n g u l a r   t o   s u b r o u n d e d ,  
quartz   and  sandstone  f ragments   with some c o a l  

Fines:  s i l t  and   c lay ,   d i sseminated   and   ra re ly  as 
seams, l i g h t   r e d d i s h  brown 

Flow till 

T i l l  

D i a m i c t o n :   v e r y   s a n d y   s t o n y   c l a y ,   s o f t   t o   f i r m ,  
s t i f f e r   w i t h   d e p t h ,   w i t h  clasts gene ra l ly   coa r sen ing  
i n   g r a d e   w i t h   d e p t h ,   c h i e f l y   s a n d s t o n e s  (some  red  and 
fr iable)   with  conglomerate ,   coal   and  mudstone,  
moderate  brown  (5 YR 4 /4)  

D i a m i c t o n :   s a n d y   s t o n y   c l a y ,   s t i f f   t o   v e r y   s t i f f ,   w i t h  
many clasts up to   boulder   g rade ,   main ly   o f   sands tones  
w i t h   d o l e r i t e ,   b a s a l t ,   a n d   c o a l   i n   f i n e r   f r a c t i o n s ,  
da rk   ye l lowish  brown  (10 YR 4 /2) ,   mot t led   dusky  
ye l lowish  brown  (10 YR 2 /2 )   w i th   dep th  

3.5 

4.1+ 

5.8 

9.9 

Borehole   t e rmina ted   owing   to   s low  progress  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel  F ines  Sand  Grave 1 

from t o  - s  + - + t -1 +1-4 +4-16 +16-64 +64 mm 1 

-- - -.--- - -- 
11 41  48 0.5- 1.2 11 14 14 1 2  20 2 1  8 

1.2- 2.3 11 1 3  16  14 25 2 1  0 
Mean 11 13 15  13 24 2 1  3 
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NT 56 NW 7 5336 6578 Scarhi l l  Wood, Redshill ,   Gifford Block C 

S u r f a c e   l e v e l  +183.9m (+603.4ft) 
Groundwater   level  +173.9m 
250  and 200mm percuss ion  
October  1985 

Overburden 0.4m 
Mineral  4. l m  
Waste 3.5m 
Mineral  2.3m 
Waste 4.5m 
Bedrock 0.5m-t 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

S o i l :   c l a y e y   g r a v e l l y  loam 0.4 0.4 

Glacial sand  and  gravel  a 'Clayey '   g rave l ,  commonly claybound 4.1 4.5 
Gravel :   coarse   and   f ine   wi th  rare cobbles ,  

subangular  with  subrounded,  greywacke  with 
sandstone,   l imestone,   vein-quartz   and  igneous 
rocks 

Sand: coarse   and  medium w i t h   f i n e ,   s u b a n g u l a r ,  
q u a r t z ,   l i t h i c   f r a g m e n t s   a n d   c o a l  

Fines:  s i l t  and  c lay,   d isseminated,   moderate  
brown (5 YR 4/41 a t  top,   moderate   reddish brown 
(10 R 4 /6)  a t  base 

S i l t ,   s andy ,   w i th   s andy   and   coa l - r i ch   l aminae ,  
modera te ly   sof t ,   modera te   reddish  brown  (10 R 4 /6)  1.3  5.8 

T i l l  D iamic ton :   ve ry   s andy   s tony   c l ay ,   f i rm ,   c l a s t s  up t o  
cobble   g rade ,  composed  of  red  and  buff  sandstones, 
greywacke  and  basalt   with  vein-quartz,   moderate 
ye l lowish  brown  (10 YR 5/41 1.2 7.0 

Diamicton: s i l t y   s t o n y   c l a y ,   c o h e s i v e ,   r a r e   c l a y e y  
sandy s i l t  seams, c l a s t s   ma in ly   o f   r ed   s ands tone   w i th  
greywacke,   dark  reddish brown (1 0 R 3 /4)  0.8 7.8 

G l a c i o l a c u s t r i n e   d e p o s i t s  C l a y ,   s i l t y ,   p o o r l y   l a m i n a t e d ,   s a n d i e r  a t  base ,  
moderate   reddish brown 0.2 8.0 

2.3 10.3 b 'Very  clayey'   sand 
Sand: f i n e   w i t h  rare medium, s u b a n g u l a r   t o  
subrounded,  mainly  quartz  with some greywacke 
and   sands tone   gra ins  

F ines :  s i l t  and   c lay ,   d i sseminated   and   as  seams, 
moderate   reddish brown (1 0 R 4 / 6 )  

Clay,   s i l ty ,   l , ,u inated,   moderate   reddish  brown 
(10 R 4 / 6 )  1 .o 11.3 

Diamicton: s i l t y   s t o n y   c l a y ,   f i r m   t o   s t i f f ,   b e d d i n g  
r e c o g n i s a b l e   t o  11.7m, wi th  c las t s  mainly  of 
s ands tones   w i th   basa l t ,   modera t e   r edd i sh  brown 
(10 R 4/6) 

T i l l  

1.2 12.5 

Diamic ton:   sandy  s tony   c lay ,   sof t   to   f i rm,   poor ly  
banded, clasts up t o   c o a r s e   g r a v e l   g r a d e ,   d a r k  
r e d d i s h  brown  (10 R 3/4)  1 .o 13.5 

Diamicton: s i l t y   s a n d y   s t o n y   c l a y ,   f i r m  t o  s t i f f ,  
becomes sand ie r   and   s ton ie r   be low 14.2m, clasts 
mainly of s ands tone ,   mo t t l ed   da rk   r edd i sh  brown 
(10 R 3/4)  and  very  dusky  red  (10 R 2/2) 1.3 14.8 

0.5+ 15.3 
Upper  Old Red Sandstone S a n d s t o n e ,   v e r y   f i n e   g r a i n e d ,   s i l i c i f i e d ,   l i g h t  

brownish  grey  (5 YR 5 / 1 )   t o   g r e y i s h   r e d  (5 R 4/2)  
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f   a c e  (m) percentages  

F ines  Sand Gravel  F ines  Sand Gravel  

f r o m   t o  - $  + & - $  + $ -1 +1-4  +4-16  +16-64 +64 mm 
-- - ---- --- 

a 12  42 46 0.4-  1.4 
1.4- 2.4 
2.4- 3.4 
3.4- 4.5 

Mean 

11 
10  
13  
12 
12 

12 
9 

10  
11 
11 

17 
1 9  
17 

9 
15 

14 
17 
14 
1 9  
16 

22 
24 
19 
23 
22 

24 
21 
23 
26 
23 

0 
0 
0 

0 
0 
0 

b 26  74 0 8.0- 9.3 
9.3-10.3 

Mean 

26 
25 
26 

71 
74 
72 

3 
1 
2 

0 
0 
0 

0 
0 
0 

a&b 17  53  30 Mean 10 14 15  1 17 32 11 

NT 56 NW 8 5359  6559 South Port, Yester Mains, Gifford Block C 

Waste 16.8m+ S u r f a c e   l e v e l  +197.7m (+648.6ft)  
Water s t ruck   (pe rched)  a t  +190.0m 
250 and 200mm percuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

S o i l  0.3 0.3 

Flow till Diamicton:   pebbly  sandy  c lay,   f i rm  then  sof t ,  some 
lamina t ion ,  c las ts  mainly  of   sandstone  with  coal   and 
some vein-quartz ,   dark  yel lowish brown (10 YR 4 /2 )  
then  moderate  brown (5  YR 5 /6 )  1.9 2.2 

Diamic ton :   s andy   s tony   c l ay ,   f i rm   becoming   s t i f f ,   w i th  
clasts up to   cobble   g rade ,   o f   sands tone ,   g reywacke  
and basa l t i c   i gneous   rocks ,   ma in ly   da rk   ye l lowish  
brown (10 YR 4/2) 5.5 7.7 

T i l l  

S a n d ,   v e r y   s i l t y   w i t h  some pebbles,  up t o   c o b b l e   g r a d e  
commonly o f   coa l   w i th   s ands tone   and   basa l t ,   coa l - r i ch  
laminae,   moderate   yel lowish brown (10 YR 5 / 4 )  w i t h  
brownish  black (5 YR 2/11 laminae 0.6 8.3 

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

T i l l  Diamicton: s i l t y   s t o n y   c l a y ,   f i r m   t o  s t i f f ,  wi th  
c las ts  up to   cobb le   g rade ,  matrix suppor t ed ,   co lou r  
va r i ab le ,   modera t e  brown (5 YR 4/4 t h e n  5 YR 3 / 4 ) ,  
t h e n   l i g h t  brown (5 YR 5/61 t o  13.0m, then  moderate 
r e d d i s h  brown (10 R 4 /6)  t o  16.5m a n d   f i n a l l y   d a r k  
ye l lowish  brown (10 YR 4/3) 8.5+ 16.8 

Borehole   terminated  owing  to   s low  progress  

93 



NT 56 NU 9 5408 6632 

S u r f a c e   l e v e l  +170.lm (+558.lft) 
Water n o t   s t r u c k  
250 and 200m percuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Saugh Wood, Pester Mains, Gifford Block C 

Overburden 3.5m 
Mineral  6.  lm 
Waste lO.6mt 

Thickness  Depth 
m m 

S o i l  1 .o 1 .o 

Flow till o r  head 

Glacial sand  and  gravel  

T i l l  

Flow till 

T i l l  

Diamicton: s i l t y  p e b b l y   c l a y ,   s o f t ,   s t r u c t u r e l e s s ,  
w i t h  clasts up to   cobb le   g rade ,   ma in ly   o f   s ands tone  
and  vein-quartz,  moderate  brown (5  YR  3/5 t h e n  4/4) 
and  moderate  yellowish brown (1 0 YR  5/4 a t  base)  2.5  3.5 

'Clayey'   gravel,   claybound a t  t o p  6.1  9.6 
Gravel :   coarse   and   f ine   wi th   cobbles ,   subangular  

t o  subrounded,  red  and  buff  sandstones,  
b a s a l t i c   a n d   d o l e r i t i c   i g n e o u s   r o c k s   w i t h  
vein-quartz ,   coal   and  greywacke 

Sand: c o a r s e ,  medium a n d   f i n e ,   s u b a n g u l a r   t o  
s u b r o u n d e d ,   q u a r t z   w i t h   c o a l   a n d   l i t h i c  
f ragments  

Fines:  s i l t ,  disseminated,   moderate   yel lowish 
brown (10 YR  5/4) t h e n   l i g h t  brown (5  YR  5/6) 
and  moderate brown (5 YR  4/4) towards  base 

Diamicton: s i l t y   s t o n y   c l a y ,   f i r m ,   m a t r i x   s u p p o r t e d ,  
wi th  c las ts  of   sands tone ,   basa l t ,   g reywacke   and   coa l ,  
dusky brown (5  YR  2/2) but   dusky  blue (5 PB 3/2) a t  
t o p  

Diamicton: s i l t y   c l a y   w i t h  some clasts,  s o f t ,   p o o r l y  
laminated,   dusky  yel lowish brown (10 YR  2/2) 

Diamicton: s i l t y   s t o n y   c l a y   w i t h  seam of   c layey  pebbly 
sand  from 16.9 t o  17.lm, s t i f f ,   w i t h  c las ts  up t o  
cobble   grade  of   greywacke,   sandstone,   vein-quartz ,  
b a s a l t ,   a n d e s i t e   a n d   c o a l ,   d a r k   y e l l o w i s h  brown 
(10 YR  4/2) t o  17.6m, then   modera te   reddish  brown 
(10 R 4/6). From 19.8m clasts are mainly  of   basal t  
w i t h  some sandstone  and  vein-quartz  

Borehole   terminated owing t o   s l o w   p r o g r e s s   i n  t i l l  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) 

F ines  Sand Gravel  

from t o  

10 35  55 3.5-  4.5 
4.5-  5.7 
5.7-  6.9 
6.9-  8.3 
8.3-  9.3 
9.3-  9.6 

Mean 

6.7+  20.2 

percentages 

Fines  Sand  Grave 1 

- i  + i - $ + $ -1 +1-4  +4-16  +16-64  +64 mm 
---- --- 
17  22 22 10 13  16 0 
9 10 10 10 23  36 2 
7  6 4 12 24 44  3 
8 8 6 10 20  43 5 
12 10 17  23  17  21 0 
No g r a d i n g   d a t a   a v a i l a b l e  
10 11  11 13  20  33 2 
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NT 56 NW 10 5462 6601 L i t t l e  Todlaw Wood, Long Y e s t e r  

S u r f a c e   l e v e l  +181.5m (+595.5ft) 
Water s t r u c k  a t  +175.7m 
250mm pe rcuss ion  
October 1985 

Block C 

Overburden 0.3m 
Mineral  3 . 7m 
Waste 7.8m+ 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

Soi l :   c layey  loam 0.3 0.3 

Glacial sand   and   grave l  

T i l l  

'Clayey '   sandy  gravel ;  more g r a v e l l y  a t  t o p  and  bottom 3.7 4.0 
Gravel :   coarse   and   f ine   wi th   cobbles ,   subangular  

to   subrounded,   red  and yellow  sandstones  and 
g reywacke   w i th   ve in -qua r t z ,   s i l t s tone ,  
l imestone  and  igneous  rocks 

qua r t z   and   l i t h i c   f r agmen t s   w i th   coa l  

local ly   c laybound,   moderate   brown (5 YR 4 /4)  

Sand: medium and  f ine   wi th   coarse ,   subangular ,  

Fines:  s i l t  and   c lay ,   d i sseminated ,   depos i t  

D i a m i c t o n :   s t o n y   s i l t y   c l a y ,   f i r m   t o   s t i f f ,   w i t h  
clasts up t o   c o b b l e   g r a d e ,  of  red  and  yellow 
sands tones ,   s i l t s tone ,   g reywacke   and   basa l t   w i th  some 
coa l ,   dusky  brown (5 YR 2/2) .  Seam of   'very   c layey '  
sand  from 6.2 t o  6.5m 

Boreho le   t e rmina ted   fo r   t echn ica l   r ea sons  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages s urf  ace (m) 

Fines  Sand Gravel 

from t o  

13  51  36 0.3-  1.4 
1.4- 2.4 
2.4- 3.0 
3.0- 4.0 

Mean 

7.8+ 11.8 

percentages 

Fines  Sand  Grave 1 

1 
-iG + & A  + $ -1 +1-4  +4-16 +16-64 +64 ~ILI 

---- --- 
18 14  9 8 14  22  15 
13  27  43 7  6  4 0 
12  25  27 8 12  16 0 

7  7 18 16  19  30 3 
13  17  24  10  13 18 5 
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NT 56 NW 11 5452 6536 Long Yester, Gifford Block C 

S u r f a c e   l e v e l  +210.00m (+689.0ft) 
Water s t ruck   (pe rched)  a t  +200.5m 
250 and 2OOmm percuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 6.5m 
Mineral  4. l m  
Waste 5.4& 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

Flow till Diamicton:   s tony  c lay,   moderately  f i rm,   with clasts up 
to   cobble   g rade ,   main ly   o f   g reywacke   wi th   buf f   and  
red  sandstones  and  vein-quartz ,   mott led  moderate  
brown (5 YR 4/41  and  dark  yel lowish brown 
(10 YR 6/6),   then  moderate  brown  (5 YR 3/51,   then 
g r e y i s h  brown (5 YR 3/21 and  moderate brown 
(5  YR 4/51 a t  base 

G l a c i o l a c u s t r i n e   d e p o s i t s   ' V e r y   c l a y e y '   s a n d  
Gravel:  trace o f   f i n e  
Sand: f i n e   w i t h  medium and   t r ace  o f  c o a r s e ,  

angu la r   t o   sub rounded ,   qua r t z   w i th  rare l i t h i c  
f ragments   and  coal  

conta in ing   c lay   l aminae   be low 7.7m, l i g h t  brown 
(5 YR 5/51  then  moderate brown (5 YR 4/5)  

Fines:  s i l t ,  disseminated  and as seams 

T i l l  D i a m i c t o n :   g r i t t y   s i l t y   s t o n y   c l a y ,   f i r m ,   w i t h   c l a s t s  
up to   cobble   grade,   mainly  of   cream  sandstone,  
muds tone ,   f ine   g ra ined   bas ic   igneous   rock   and   coa l ,  
dusky  yel lowish brown  (10 YR 3 / 2 )  but   brownish  grey 
(5 YR 3/11 a t  base 

Borehole  terminated owing t o   s l o w   p r o g r e s s   i n  t i l l  

Grading 

Mean fo r   Depos i t  
percentages 

Depth  below 
s u r f   a c e  ( m) 

Fines  Sand Gravel 

f r o m   t o  
-- - 
29 71 0 6.5- 7.7 

7.7- 9.0 
9  -0-1 0 .3 

10.3-10.6 
Mean 

6.3  6.5 

4.1  10.6 

5.4+ 16.0 

percentages 

Fines  Sand  Grave 1 

-i5 + h - L  + t -1 +1-4  +4-16 +16-64  +64 mm 
---- --- 
31 58  10 0 1 0 0 
25  53 2 1  1 0 0 0 
31  54  15 0 0 0 0 5  
No g r a d i n g   d a t a   a v a i l a b l e  
29 56 15 **  ** 0 0 
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NT 56 NU 12 5186  6950 Eaglescarnie, Bolton Block A 

S u r f a c e   l e v e l  +85m (+279ft)  
Water s t r u c k  a t  +83m 
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.3m 
Mineral  1 . 8mt 

Thickness  Depth 
m m 

S o i l ,   f o r e s t ,   d u s k y  brown ( 5  YR 2/21 0.3 0.3 

Alluvium Sand 1.8+ 2.1 
Sand: f i n e   w i t h  rare medium a n d   c o a r s e ,   s o f t ,  

F ines :  s i l t ,  d i s semina ted ,   da rk   ye l lowish  brown 
main ly   quar tz   wi th   coa l   f ragments  

(10 YR 4/21 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand Grave 1 

from t o  1 
-i6 + & - 4 + ,$ -1 +1-4 +4-16 +16-64 +64 UIIYI 

-- - ---- --- 
8 92 0 0.3- 2.1 8 90 1 1 0 0 0 

NT 56 NW 13 5160  6621 Dean Wood,  Woodhead, Gifford 

S u r f a c e   l e v e l  +172.8m (+566.9ft) 
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Waste 2.2m+ 

Thickness  Depth 
m m 

S o i l :   p e b b l y   s i l t y   l o a m ,   g r e y i s h  brown (5 YR 3 /2)  0.3 0.3 

Glacial sand  and  gravel  

T i  11 

S i l t ,  sandy,  bedded,  mottled  moderate  yellowish brown 
(10 YR 5 /4)  0.3 0.6 

Diamicton:   sandy  s tony  c lay,   f i rm,   with clasts of 
sandstone  and  greywacke  with  f ine  grained  igneous 
rock  and  vein-quartz ,   moderate   reddish brown 
(10 R 4/6)  1.6+ 2.2 
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NT 56 NW 14 5320 6844 Gifford Vale, Gifford Block A 

S u r f a c e   l e v e l  +98.5m (+323.2ft) 
Water s t r u c k  a t  +96.lm 
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.3m 
Mineral  1.3m 
Waste 1.4mt 

Thickness  Depth 
m m 

Soi l :   pebbly   s i l ty   loam,   modera te  brown ( 5  YR 3/41 0.3 0.3 

Alluvium 'Clayey '   sandy  gravel ,   coarser   grade  below 1.0m 1.3  1.6 
Gravel :   coarse   wi th   cobble   and   f ine ,   subangular  

to   rounded,   mainly  white   and  red  sandstones 
with  basic   igneous  rocks  and  greywacke 

Sand: f i n e ,  medium a n d   c o a r s e ,   a n g u l a r   t o  
rounded ,   main ly   quar tz   wi th   fe ldspar   and  some 
c o a l  

orange  (10 R 5/6) 
Fines:  s i l t ,  d isseminated ,   modera te   reddish  

S i l t  a n d   c l a y ,   l a m i n a t e d ,   s o f t ,   o l i v e   g r e y  ( 5  Y 4 /1 )  1.4+  4.0 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f a c e  (m) percentages 

Fines  Sand Gravel  Fines Sand  Grave 1 

from t o  - k  + - + $ -1 +1-4  +4-16 +16-64  +64 
-- - ---- --- 
15 44 41  0.3- 1.6 15 18  15  11  15 26 0 
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NT 56 NE 2 5529 6679 

S u r f a c e   l e v e l  +167.19m (+548.5ft) 
S l i g h t  water seepage 
250  and 20Omm percuss ion  
August  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Castle Wood, Castle Mains, Gifford Block C 

Waste 18.5m+ 

Thickness  Depth 
m m 

S o i l :   s i l t y  loam,  brown 0.3 0.3 

Flow t i l l  Diamicton:  sandy s i l t y   c l a y   w i t h  some s t o n e s ,   f r e q u e n t  
s i l t y   s a n d   l e n s e s   b e l o w  3.lm, m o d e r a t e l y   s o f t  a t  t o p ,  
f i r m  by 2.0m, subangular   c las t s   o f   sands tone ,  
greywacke  and  coal,   moderate  reddish brown (10 R 4/61 
a t  top,   then  gradual   change  to   dark  reddish  brown 
(10 R 3 /4 )  

G l a c i o l a c u s t r i n e   d e p o s i t s   C l a y ,   s i l t y ,   w i t h  seams o f   s i l t y   s a n d ,  rare sandstone 
pebbles  below 7.6m, f i r m ,   d a r k   r e d d i s h  brown 
(10 R 3 / 4 )   t o  6.5m then  dusky  yel lowish brown 
(10 YR 2/2)  

S i l t ,   s a n d y ,   s o f t ,   s i l t y   s a n d  seams common, moderate 
r e d d i s h  brown (1 0 R 4/61 

C l a y ,   s i l t y ,   f i r m ,  rare sandy  laminae  and  rare   pebbles  
of   sandstone  and  coal ,   dark  reddish brown (10 R 3 /4 )  

T i l l  D i a m i c t o n :   s a n d y   s i l t y   s t o n y   c l a y ,   f i r m   t o   s t i f f ,  
c l a s t s   r a r e ly   up   t o   cobb le   g rade ,   compr i se   g reywacke ,  
sands tone ,   s i l t s tone ,   l imes tone   and  some c o a l ,  
moderate   reddish brown (10 R 4 /6 )  

4.3 4.6 

5 05 10.1 

0.6  10.7 

3 07 14.4 

4.1+ 18.5 

Borehole   terminated owing to   excess ive   overburden  
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NT 56 NE 3 5570 6626 Castle Hains, Gifford Block C 

S u r f a c e   l e v e l  +178.05m (+584.2ft) 
Groundwater   level  +169.5m 
250  and  200m  percussion 
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0 . 5m 
Mineral  4 . 2m 
Waste 12.8m-t 

Thickness  Depth 
m m 

S o i l :   s i l t y   s a n d y  loam wi th   pebbles  0 -3  0.3 

Flow till 

Glacial sand   and   grave l  

Flow till 

Diamicton:  pebbly s i l t y   c l a y ,   m o d e r a t e l y   f i r m ,  
moderate   reddish brown (1 0 R 4/41 0.2 0.5 

Gravel  4.2 4.7 
Grave l :   f i ne   and   coa r se   w i th  rare cobbles   near  

base ,   subangular   to   rounded ,   red   wi th  cream 
sandstones,   greywacke,   vein-quartz   and  coal  

rounded ,   qua r t z   w i th   l i t h i c   f r agmen t s   and   coa l  

' d i r ty ' ,   modera t e   r edd i sh  brown  (10 R 4/5)  a t  
top   then   modera te   ye l lowish  brown (10 YR 5 /4)  

Sand: c o a r s e ,  medium a n d   f i n e ,   a n g u l a r   t o  

F ines :  s i l t ,  d i s s e m i n a t e d ,   d e p o s i t   l o c a l l y  

Diamic ton :   s tony   s i l t y   s andy   c l ay ,   f i rm ,   w i th  clasts 
up to   cobb le   g rade ,   s andy  s i l t  l a m i n a e   i n   t o p  10cm, 
o t h e r w i s e   s t r u c t u r e l e s s ,   m a i n l y   d a r k   y e l l o w i s h  brown 
(10 YR 4 /2)  

G l a c i o l a c u s t r i n e   d e p o s i t s   C l a y ,   s i l t y   w i t h  some sand  and rare pebbles ,   dusky 
ye l lowish  brown (10 YR 3/2)  

T i l l  

Sand: medium w i t h   f i n e   a n d   c o a r s e ,   a n g u l a r   t o  
sub rounded ,   ve in -qua r t z   and   l i t h i c   f r agmen t s ;   a l so  
rare pebbles   o f   f ine   g rave l ;   dusky   ye l lowish  brown 
(10 YR 2/21 

Si l t ,   c l ayey ,   l amina ted ,   w i th .  seams of   f i ne   s and   w i th  
rare p e b b l e s   t o  8.0m, seams of   very   f ine   sand   f rom 
9.0 t o  10.0m, l o c a l l y   c o l o u r   l a m i n a t e d   i n   u p p e r   p a r t ,  
g rey i sh   ye l lowish  brown (10 YR 5/2)   with  moderate  
r e d d i s h  brown (10 R 4/5)  

D iamic ton :   s tony   s andy   c l ay ,   f i rm ,   s l i gh t ly   p l a s t i c ,  
clasts ma in ly   o f   l i gh t  brown sandstone  and  greywacke, 
w i t h  some f ine   g ra ined   i gneous   rock ,   basa l t   and   coa l ;  
by  15 .Om greywacke i s  dominant ;   local ly   bedded,  
i nd ica t ed   by   co lou r   band ing ;   ma in ly   g rey i sh  brown 
(5 YR 4 /2 ) ,   bu t   a l so   dusky  brown (5 YR 2/2)  and 
r e d d i s h  brown 

Diamicton:   sandy  s tony s i l t ,  s t i f f   ( n o n - p l a s t i c ) ,  
c las t s  main ly   o f   red ,   micaceous ,   f ine   g ra ined  
sands tone   w i th  some greywacke,  moderate  reddish brown 
(10 R 4/6) 

0.6 

1.2 

0.6 

5 - 3  

6.5 

7.1 

4 - 7  11.8 

4.2 16.0 

1.5+ 17.5 

Boreho le   t e rmina ted   owing   t o   s low  p rogres s   i n  till 
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) 

F ines  Sand Gravel  

f r o m   t o  

percentages  

F ines  Sand  Grave 1 

-ii + - $ + t -1 +1-4 +4-16  +16-64  +64 mm 
---- --- 

6 14  18  12 34 16 0 
5  6 11 23 24  31 0 
8 1 1  12  13 30  26 O §  

6 11   14   15  30 24 0 
No g r a d i n g   d a t a   a v a i l a b l e  

NT 56 NE 4 5599  6518 Quarryford, Gifford 

S u r f a c e   l e v e l  +205.38m (+673.8f t )  
Water s t r u c k  a t  +191.0m 
250 and 200mm percuss ion  
October  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Overburden 0.3m 
Mineral  15.2m 
Waste 6.5mt 

Thickness  Depth 
m m 

Soil:   sandy  loam 0 .3 0.3 

Glac ia l   s and   and   g rave l  a Pebbly  sand 3 09 4.2 
G r a v e l :   f i n e   a n d   c o a r s e ,   s u b a n g u l a r   t o  

subrounded,  sandstone,  greywacke,  vein-quartz 
and  igneous  rocks 

Sand: medium wi th   f i ne   and   coa r se ,   subangu la r ,  
q u a r t z   a n d   l i t h i c   f r a g m e n t s  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  
brown (5 YR 4 / 4 )  

b Pebbly  sand 
Gravel :   coarse   and  f ine,   subrounded,   sandstone 

Sand: f i n e  and medium wi th  rare c o a r s e ,  

Fines:  s i l t  and  c lay,   d isseminated,   moderate  

and  greywacke 

subangu la r ,   l i t h i c   f r agmen t s ,   coa l   and   qua r t z  

brown ( 5  YR 4 / 4 )  

G l a c i o l a c u s t r i n e   d e p o s i t s  c 'Very  clayey'   sand 
Gravel :   f ine   wi th  trace of  coarse,   subrounded, 

Sand: f i n e   w i t h  medium and rare c o a r s e ,  

F ines :   d i sseminated  s i l t  and seams of  sandy 

sands  tone  and  greywacke 

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

c l a y e y  s i l t ,  moderate  brown ( 5  YR 4 / 4 )  

S i l t ,   s a n d y ,   w i t h  many seams of   f i ne   and  medium sand,  
so f t ,   modera t e  brown (5 YR 4 / 4 )  

Clay ,   s i l t y ,   s andy   l aminae ,  rare pebb les   o f   f i ne  
gravel ,   f i rm,   unbedded,   moderate  brown (5 YR 4 / 4 )  

3.0 
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NT 56 NE 4 Cont  'd 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

T i l l  Diamicton: s i l t y   s t o n y   c l a y ,   l o c a l l y   s a n d y ,   s t i f f ,  
w i t h   s c a t t e r e d  clasts of sandstone,  greywacke, 
l imestone  and some b a s a l t ,   d a r k   y e l l o w i s h  brown 
(10 YR 4/2)  t o  20.9m, t h e n   d a r k   r e d d i s h  brown 
(10 R 3/4) w i t h  c las t  composi t ion  dominant ly  of red  
sands tone  2.0+ 22.0 

B o r e h o l e   t e r m i n a t e d   f o r   t e c h n i c a l   r e a s o n s  

' Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) percentages  

F ines  Sand Gravel  Fines  Sand  Grave 1 

from t o  + h - $  + t - 1  +1-4 +4-16 +16-64 +64 am 

a 6 71  23 0.3- 1.2 
1.2- 2.2 
2.2-  3.2 
3.2- 4.2 

Mean 

4 16  
8 48  

33 54 
19   42  
16  40 

29 
18 
3 

10 
15 

30  
12  
1 

14  
14  

14  
9 
1 

11 
9 

b 6 87 7  4.2-  5.2 
5.2- 6.2 
6.2-  7.2 

Mean 

62  30 
6 3   3 0  
26 42 
51  34 

0 
0 

12  
4 

0 
0 
0 
0 

C 23  76 1 7.2- 8.2 
8.2-  9.2 
9.2-10.2 

10.2-1 1.2 
11.2-12.2 
12.2-13.2 
13.2-14.2 
14.2-15.5 
Mean 

11 
18 
27 
22 
28 
34 

2 
39 
23 

50  34 
75 7 
66 7 
70 8 
67 4 
6 3  3 
46  49 
41 18 
59   16  

1 
0 
0 
0 
0 
0 
0 
0 ** 

a & b  6 78   16  Me a n  6 31 38 9 9 7 0 

a-c 15 78  7 Me a n  15 47  26 5 4 3 0 
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NT 56 NE 5  5622  6960 

S u r f a c e   l e v e l  +180m (+590ft)  
Groundwater   level   (perched?)  +176.4m 
250mm pe rcuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Bara, G i f  f ord Block Bg 

Waste 6.2mt- 

Thickness  Depth 
m m 

T i l l  

S o i l :   d a r k  brown  loam 0.4 0.4 

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   v e r y   s t i f f   b u t  
p l a s t i c ,  clasts up t o  c o b b l e   s i z e ,   a n g u l a r   t o  
subrounded,  comprise  mainly  yellow,  brown,  white,   red 
and   dark   g rey   sands tones   wi th   indura ted   l amina ted  
s i l t s t o n e  and rare vein-quartz,  mainly  moderate  brown 
(5 YR 4/4)   but   mott led  yel lowish  brown  and  pale   grey 

Sand   and   g rave l :   ve ry   s i l t y ,   pas s ing  down i n t o  
diamicton,   cohesive,   matr ix  is a c layey   sand  (medium 
w i t h   f i n e   a n d  some coa r se )  , a l s o   s c a t t e r e d   f i n e   a n d  
coarse   g rave l ,   modera te  brown (5 YR 4/4)  

Diamic ton:   very   sandy  s tony   c lay   wi th  some t h i n  seams 
o f   s a n d   a n d   g r a v e l   a s   a b o v e ,   f i r m ,   p l a s t i c ,   f i s s i l e  
and s t i f f e r  by  2.lm, c l a s t s  up t o   b o u l d e r   s i z e ,  
ch i e f ly   s ands tones   w i th  rare ve ry   ha rd   b l ack   basa l t  
and  coal ,   moderate   reddish brown (10 R 4 /6 )  

Diamic ton:   sandy  s tony   c lay ,   sof t   and   very   sandy  to  
4.8m, t h e n   s t i f f   t o   v e r y   s t i f f ,   v e r y   g r a v e l l y  by 
5.2m, c l a s t s  up t o   b o u l d e r   s i z e ,  composed of  yellow 
s a n d s t o n e   w i t h   a n d e s i t i c   v e s i c u l a r   l a v a   a n d   t u f f ,  
porphyry, some f e l s i t e  and rare coa l ,   dusky   ye l lowish  
brown (10 YR 3 /2   then   2 /2)  

1.2 

0.2 

2.5 

1.6 

1.8 

4.3 

1.9+  6.2 

Borehole   t e rmina ted  owing t o   s l o w   p r o g r e s s   i n  till 
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NT 56 NE 6 5769  6935 Carf rae, by Garvald Block D 

S u r f a c e   l e v e l  +191.00m (+626.6ft) 
Groundwater   level  +183.4m 
250  and 200mm pe rcuss ion  
June  1985 

Overburden 2 . 5m 
Mineral  2.4m 
Waste 0.4m 
Mineral  2.0m 
Waste 6.4mt 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m -  m 

Soi l :   pebbly  loam,  l ight   reddish brown 0.3 0.3 

Clay,  extremely  sandy  and s i l t y   w i t h  seams of   c layey  
sand,   moderate   reddish brown (10 R 4/61 0.4 0.7 

Flow till 

Diamicton:   sandy  s tony  c lay,   crudely  bedded,   angular  
to   wel l   rounded  clasts of  greywacke, s i l t s t o n e   a n d  
ye l low  sands tone   wi th  rare ve in-quar tz ,   co lour  as 
above 0.2 

0 .6 

0.9 

1.5 'Very  clayey'   sandy  gravel,   compact  but  not  cohesive 

rounded,   greywacke  s i l ts tone  and  yel low 
sands tone   wi th  rare vein-quartz  

subrounded,   quar tz   and   l i th ic   f ragments  

brown (10 R 4 /6 )  

Grave l :   f i ne   and   coa r se ,   subangu la r   t o  well 

Sand: f ine   and  medium w i t h   c o a r s e ,   a n g u l a r   t o  

Fines:  much s i l t ,  disseminated,   moderate   reddish 

Diamicton:  composition as above  with  seams  of s i l t y  
c l ayey   f i ne   s and ,   f i ne   s andy   c l ay   and   f i ne   s and ,  
c rude ly   in te rbedded  1.0 

2.4 

2.5 

4.9 a Gravel,   diamict  (claybound)  below 3.9m 
Grave l :   coa r se   and   f i ne   w i th   cobb les ,   angu la r   t o  
well-rounded,  mainly  red,   yellow,  white  and 
grey  sandstones,   red  and  yel low  mudstones,  
greywacke s i l t s t o n e  and   basa l t   w i th  some 
f e l s i t e  and  vein-quartz 

subrounded,   quar tz   and   l i th ic   f ragments  

r edd i sh  brown (10 R 4 / 4 )  

Sand: medium w i t h   c o a r s e   a n d   f i n e ,   a n g u l a r   t o  

Fines:  s i l t  and clay,   d isseminated,   moderate  

Glacial sand   and   grave l  

F ine   s and   and   l amina ted   s i l t y   s and   w i th   s ca t t e r ed  
pebbles   o f   f ine   g rave l ,   modera te   ye l lowish  brown 
(10 YR 5/41 

Flow t i l l  

0.2 5.1 

Diamicton:  claybound  gravel  and  sand 0.2 

2 .o 

5.3 

7.0 Glac ia l   sand   and   grave l  Sandy g r a v e l  
Grave l :   f i ne   w i th   coa r se ,   subangu la r   t o  

Sand: coarse   and medium w i t h   f i n e ,   a n g u l a r   t o  

Fines:  some s i l t  a n d   c l a y ,   d e p o s i t   s l i g h t l y  

subrounded,  composition as g rave l   above  

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

bound, g r e y i s h   r e d  (10 R 4/2) 

T i l l  Diamic ton:   sandy  s tony   c lay ,   sof t  a t  top   bu t   main ly  
s t i f f ,   w i t h   a n g u l a r   t o  well rounded clasts composed 
mainly  of   sandstones (commonly p a l e   g r e y   a n d   f i n e  
g ra ined )   w i th  some basa l t ,   modera t e   ye l lowish  brown 
(10 YR 5/4),   becoming  dusky  yellowish brown 
(10 YR 3 /2 )  by 8.5m and  moderate brown (5 R 3 /4 )  by 
10.8m 6.4+ 13.7 

Borehole  terminated owing t o   s l o w   p r o g r e s s  
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) percentages  

F ines  Sand Gravel  

from t o  
-- - 

a 7 45  48 2.5-  3.9 
3.9-  4.9 

Mean 

b 9 58 33 5.3-  6.3 
6.3-  7.3 

Mean 

a&b 8 51 41  Mean 

Fines  Sand  Grave 1 

-i6 1 + $ - + + + -1 +I-4 +4-16  +16-64 +64 

------- 
l o  10  35  12 12  21 0 
3 9 9 10  23 27 19  
7 10  24 11 17  23 8 

8 8 16  27 34 7 0 
9 9 26  31 18 7 0 
9 . 9  21  28 26 7 0 

8 9 23  19  21  16 4 

NT 56 NE 7 5730 6862 Carf rae, by Garvald 

S u r f a c e   l e v e l  +217m (+712f t )  
Groundwater   level   (perched?)  +211m 
250mm percuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block D 

Waste l O . l m +  

Thickness  Depth 
m m 

S o i l ,   s t o n y ,   r e d d i s h  brown 0.3  0.3 

Glacial sand  and  gravel 

T i l l  

Very c layey   pebbly   sand ,   compact ,   g r i t ty ,   wi th   angular  
to   subangular   coarse   sand   and   f ine   g rave l   wi th  
s c a t t e r e d   l a r g e r  c las t s ,  moderate brown (5 YR 3 /4 )  

D i a m i c t o n :   s a n d y   s t o n y   c l a y ,   g e n e r a l l y   s t i f f   t o   v e r y  
s t i f f ,   b u t   s o f t e r   a n d   s a n d i e r   t o  2.0m a n d   a l s o  
between 5.8 and 6.2m and  below 8.3m, w h e r e   d i s t o r t e d  
laminae  of s i l t ,  f ine   s and   and   c l ay  are present ;  
clasts up t o   b o u l d e r   s i z e ,  composed  of  white,  red, 
brown  and  yel low  sandstones,   mudstone,   b lack  shale ,  
b a s a l t ,   t u f f ,   d i o r i t e ,   p o r p h y r y ,   c o a l   a n d  rare vein-  
quar tz ;   modera te   reddish  brown (10 R 4 /6)  a t  t o p ,  
t he rea f t e r   va r i e s   be tween   modera t e   ye l lowish  brown 
(10  YR 5 / 4 ) ,  dusky  yel lowish brown (10 YR 3/2 and 
2 /2)  and  dark  yel lowish brown (10 YR 4/2 and 4 /4)  

Very s i l t y ,   c l a y e y ,   f i n e   s a n d ,   d a r k   y e l l o w i s h  brown 
(10  YR 4 /2)  

S i l t y   c l a y   w i t h   s c a t t e r e d   c o a r s e   s a n d ,   p e b b l e s   o f   f i n e  
g r a v e l   a n d   c o a l y   s t r e a k s ,   l o c a l l y   c l a y e y  s i l t ,  s t i f f ,  
moderate  brown (5 YR 4/4) 

Diamicton:  composition as above, s t i f f ,   q u i t e   s a n d y  
and   g rave l ly ,   w i th   bou lde r  of d a r k   g r e e n i s h   g r e y   t u f f  
a t  base  

0.4 

8.2 

0.3 

0.7 

8.9 

9.2 

0.3  9.5 

0.6+ 10.1 

Borehole   abandoned  for   t echnica l   reasons  
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NT56NE8 

S u r f a c e   l e v e l  +298m (+978ft)  
Water n o t   s t r u c k  
250mm percuss ion  
September  1985 

5763 6529 Park Burn, Newlands, Gifford 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block D 

Overburden 0.2m 
Mineral  2.4m 
Waste 4.3m 
Bedrock 0.6& 

Thickness  Depth 
m m 

Soil :   s tony  sandy  loam,  moderate  brown ( 5  YR 3/4)  0.2 0.2 

Glacial sand  and  gravel  

T i l l  

S i l u r i a n  (Gala Group) 

'C layey '   g rave l ,   c l aybound   l oca l ly  2.4 2.6 
Grave l :   coa r se   and   f i ne   w i th   cobb le ,   angu la r   t o  

rounded ,   main ly   g reywacke   ( inc luding   s i l t s tone)  
w i t h  some purp le   sands tone  

rounded, l i t h i c   f r a g m e n t s   a n d   q u a r t z  

mott led,   mainly  moderate  brown (5 YR 4/4)  

Sand: c o a r s e   w i t h  medium a n d   f i n e ,   a n g u l a r   t o  

F ines :   d i sseminated  s i l t  and   c l ay ,   co lou r  

Diamicton:   s tony  sandy  c lay,   moderately  f i rm,  clast 
suppor ted ,   f ragments   en t i re ly   o f   g reywacke   (main ly  
s i l t s t o n e ) ,   p a l e   y e l l o w i s h  brown  (10 YR 6 / 2 )   t o   d a r k  
ye l lowish  brown (10 YR 6 /6)  

Greywacke:  mudstone  and s i l t s t o n e   w i t h   f i n e   g r a i n e d  
sands tone   laminae ,   th in ly   bedded ,  well j o i n t e d ,  
ma in ly   o l ive   g rey  ( 5  Y 4/1)  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel  

from t o  

10 25  65 0.2- 1.2 
1.2- 2.1 
2.1-  2.6 

Me a n  

4.3 

0.6+ 

6.9 

7 05 

Fines  Sand  Grave 1 

1 
-i5 + & - $ + $ -1 +1-4 +4-16 +16-64 +64 mm 

7 4 4 1 2  2 1  37 15  
13  6 8 17 27  29 0 
1 2  6 6 12 22 32 10 
10 5 6 14 23  34 8 
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NT~ 56 NE 9 5894 6758 Snawdon, by Gifford Block D 

S u r f a c e   l e v e l  +258m (+846f t )  
Groundwater   level  +247m 
250mm percuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.3m 
Mineral  10.7m 
Waste 2.2m+ 

Thickness  Depth 
m m 

S o i l :   p e b b l y   s i l t y  loam 0.3 0.3 

Glacial sand   and   g rave l   Grave l ,   l oca l ly   ' c l ayey '   and   w i th  rare sand seams 10.7 11.0 
Grave l :   f i ne   and   coa r se   w i th   cobb les  (more 

common below 2.3m), subangular  t o  rounded, 
ch ief ly   g reywacke   wi th  some cream sands tone ,  
p a l e   r e d d i s h  brown a c i d i c   t u f f   a n d  rare c o a l  

Sand: c o a r s e   w i t h  medium a n d   f i n e ,   a n g u l a r   t o  
rounded, l i t h i c   f r a g m e n t s   a n d   q u a r t z  

Fines:  s i l t  and   c l ay ,   d i s semina ted ,   depos i t  
'dirty '   throughout  and  claybound  below 4.0m, 
pa l e   ye l lowish  brown (10  YR 5 / 2 )  

T i l l  Diamic ton:   very   s tony   sandy  c lay ,   f i rm,  clasts 
predominant ly   o f   g reywacke   s i l t s tone   wi th  some 
sands tone   and   igneous   rocks ,   g rey ish   o range  
(10 YR 6 /4)  t o  12.5111, mixture   o f   g rey ish   o range  
(10  YR 6 /4)  and  moderate   reddish  orange (10  R 5 / 6 )  
t o  13.1111, then  moderate   reddish brown (10 R 3 /6 )  2.2+ 13.2 

Boreho le   t e rmina ted   owing   t o   rock   obs t ruc t ion  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) percentages 

F ines  Sand Gravel   Fines  Sand  Grave 1 

f rom  to  1 + h - L  + -1 +1-4  +4-16 +16-64  +64 UEII 'J 

9  31 60  0.3- 1.3 
1.3- 2.3 
2.3-  4.0 
4.0-  5.2 
5.2- 6.2 
6.2- 7.2 
7.2- 8.2 
8.2-10.0 

10.0-11.0 
Mean 

1 5  
8 
6 

23 
6 
9 
6 
6 
6 
9 

9 
6 
4 
4 
4 
5 
6 
5 
3 
5 

10  17 
13  23 
9 21 
6 15  
5 10 
7 20 
6 11 
8 1 9  
7 22 
8 18 

29 
28 
31 
30 
23 
33 
31 
32 
32 
30 

20 
22 
18 
22 
37 
26 
40 
30 
23 
26 

0 
0 

11 
0 

15  
0 
0 
0 
7 
4 
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NT 56 NE 10 

S u r f a c e   l e v e l  +179m (+587ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

5576  6894  Bara Wood, Gifford 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block D 

Waste 2.2m 
Bedrock 0.3& 

Thickness  Depth 
m m 

T i l l  

Carboniferous 

Diamic ton:   sandy  s tony   c lay ,   sof t   to   modera te ly   f i rm,  
clasts up to   cobble   g rade ,   main ly   o f   loca l ly   der ived  
b a s i c   i g n e o u s   r o c k s   i n  a sandy   s i l t y   ma t r ix ,   modera t e  
brown (5 YR 4 / 4 )  

Basaltic t u f f ,   f i n e   t o  medium grained,   yel low  and 
b l ack  

NT 56 NE 11 5596  6818  Walden  Roundall, Gifford 

S u r f a c e   l e v e l  +213m (+699ft)  
Water   s t ruck   (perched)  a t  +210m 
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

1.9 

0.3+ 

2.2 

2.5 

Block D 

Overburden 0 . 2m 
Mineral  3.0& 

Thickness  Depth 
m m 

Soil:   pebbly  sandy  loam,  moderate brown (5 YR 3 / 4 )  0.2 0.2 

Glac i a l   s and   and   g rave l   Grave l ,   poor ly   g raded  3 .O+ 
Grave l :   coa r se   and   cobb le   w i th   f i ne ,   angu la r   t o  

subrounded,  mainly  white  sandstone, some red 
sands tone ,   g reywacke ,   bas ic   l ava   and   do ler i te  

Sand: f i n e   w i t h  medium and   coa r se ,   angu la r   t o  
subrounded,   main ly   quar tz   wi th   l i th ic  
fragments 

yel lowish  orange (10 YR 4/6)  
Fines:   d isseminated s i l t  w i t h   c l a y ,   s t r o n g  

3.2 
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   F ines  Sand  Grave 1 

f r o m   t o  1 + t -1 +1-4  +4-16  +16-64 +64 mm -i6 + h - L  

-- - - -- - --- 
9 40 51 0.2-  3.2  9 27 8 5 9 25 1 7  

NT 56 NE 13  5531  6505 

S u r f a c e   l e v e l  +207m (+679f t )  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Long Yester, Gifford Block C 

Overburden 0.4m 
Mineral  2.3m 
Waste 0.3m-t 

Thickness  Depth 
m m 

Soil:   pebbly  sandy  loam,  moderate brown (5 YR 3 /3)  0.4 0.4 

Glacial sand   and   grave l   Grave l ,   sandy  to  1.3m 
Gravel :   cobble ,   coarse   and   f ine ,   subangular  t o  

rounded,  mainly  red  and  white  sandstones  with 
greywacke  and some f e l s i t e  

rounded ,   qua r t z   and   l i t h i c   f r agmen t s  

(5  YR 5/6)   then  moderate  brown (5 YR 3 /4)  

Sand: coarse  and medium w i t h   f i n e ,   a n g u l a r   t o  

Fines:   d isseminated s i l t  a n d   c l a y ,   l i g h t  brown 

T i l l  D i a m i c t o n :   s t o n y   s i l t y   c l a y ,   f i r m   t o   s t i f f ,   m o d e r a t e  
r e d d i s h  brown (10 R 4 /5)  

2.3  2.7 

0.3+  3 .O 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

Fines  Sand  Gravel  Fines  Sand  Grave 1 

from t o  - h  + & - t + t -1 +1-4  +4-16  +16-64  +64 mm 
-- - ---- --- 

4 32  64 0.4-  2.7  4 5 13  14  16 22  26 
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NT 56 NE 14 

S u r f a c e   l e v e l  +195m (+640ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

5893  6959 Garvald Mains 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block D 

Overburden 0.2m 
Mineral  2 . 6 ~ ~ -  

Thickness  Depth 
m m 

S o i l ,   g r a v e l l y ,   g r e y i s h   r e d d i s h  brown (10 YR 3/3)  0.2 0.2 

Glacial sand  and  gravel  Gravel  2.6+ 2 08 
Gravel :   coarse   and   f ine   wi th   cobbles ,   subangular  

t o  rounded,  mainly  white  and  red  sandstones 
with  greywacke, some igneous  rocks  and 
q u a r t z i t e  

t o  well rounded,   mainly  quartz   with  l i t .h ic  
f ragments  

' d i r t y ' ,   d a r k   r e d d i s h  brown (10 R 3 /4)  

Sand: c o a r s e   w i t h  medium and rare f i n e ,   a n g u l a r  

F ines :   d i sseminated  s i l t  a n d   c l a y ,   d e p o s i t   q u i t e  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m)  percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  - %  + & A  + 4 -1  +1-4  +4-16 +16-64 +64 mm 
-- - ---- --- 

3 38  59 0.2- 2.8 3 2 14 2 2   2 1  31 7 
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NT 56 NE 15 5853 6637 Darned House, by Gifford Block D 

S u r f a c e   l e v e l  +277m (+909ft)  
Water n o t   s t r u c k  
Sampled by hand 
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0 . l m  
Mineral  5.4m 
Waste 0.lm-t 

Thickness  Depth 
m m 

G lac i a l   s and   and   g rave l  

T i  11 

Grading 

S o i l  0.1  0.1 

Gravel ,   imbr ica ted   and   d i sp lay ing   la rge-sca le  
f o r e s e t s  5.4 5.5 

Gravel :   coarse   and  f ine  with  cobbles   and 
bou lde r s ,   ma in ly   subangu la r   t o  well rounded  but 
f i n e   g r a v e l  is angular   to   rounded,   greywacke-  
sands tone   and   t abu la r  t o  p l a t y  greywacke- 
s i l t s t o n e ,   f i n e   g r a i n e d   r e d   s a n d s t o n e ,  some 
f r i ab le   r ed   muds tone ,   c r eam  and   r ed   s i l t s tone ,  
rare vein-quartz  and  pink  porphyry 

Sand:   coarse   with medium and rare f i n e ,   a n g u l a r  
to   subrounded,   quar tz   and   l i th ic   f ragments   ( the  
l a t t e r  ma in ly   p l a ty   g reywacke   s i l t s tone )  

Fines:  s i l t  and   c lay ,  as c u t i c l e s ,   m o d e r a t e  
ye l lowish  brown (10 YR 5 /4 )  

Diamicton: s i l t y   s t o n y   c l a y ,   s t i f f ,   w i t h   f i n e  and 
coa r se   g rave l   g rade  clasts composed mainly  of  
greywacke   s i l t s tone ,   modera te   reddish  brown 

Mean fo r   Depos i t  Depth  below 
percentages s u r f   a c e  (m) 

Fines  Sand Gravel 

from t o  

1 20  79 0.1- 1.0 
1.0- 2.0 
2.0- 3.0 
3.0- 4.0 
4.0-  5.5 

Mean 

0.1+ 5.6 

percentages 

Fines  Sand  Grave 1 

1 
-53 + .I - t + 2- -1 +I-4 +4-16  +16-64  +64 IMI 16 

---- --- 
2 1 8  22 2 1  42  4 
2 1 4 7 14 49  23 
2 1 4 17 40  28 8 
1 1 5 16 27 39 11 
0 1 3 9 30 49  8 
1 1 5 14 27 41 11 
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NT 56 SW 1 5059 6422 Kidlaw, Yes ter Block C 

S u r f a c e   l e v e l  +222m (+728f t )  
Water s t r u c k  a t  +212m 
250 and 200mm percuss ion  
May 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0 . 5m 
Mineral  6.9m 
Waste 4.2m 
Bedrock 0.3m-t 

Thickness  Depth 
m m 

S o i l ,   c l a y e y ,  brown 

Glacial sand  and  gravel  a Gravel,   claybound i n   p l a c e s  
Gravel :   coarse   and   f ine   wi th   cobble ,   subangular  

t o   sub rounded ,   s ands tone   and   s i l t s tone   w i th  
ve in-quar tz ,   g reywacke   and   do ler i te  

Sand: coa r se   w i th  medium and f ine ,   subangu la r ,  
l i t h i c   f r a g m e n t s   a n d   q u a r t z  

Fines:   d isseminated s i l t  and   c lay- r ich  seams, 
brown 

G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Very  clayey'   pebbly  sand 
G r a v e l :   f i n e   a n d   c o a r s e ,   s a n d s t o n e ,   s i l t s t o n e ,  

Sand: f i n e   w i t h  medium and some c o a r s e ,  

Fines:  s i l t  and  c lay,   d isseminated  and as rare 

some greywacke  and  doler i te  

s u b a n g u l a r ,   q u a r t z   a n d   l i t h i c   f r a g m e n t s  

s eams 

S i l t ,   s a n d y ,   c l a y e y ,   s o f t ,   m o d e r a t e   r e d d i s h  brown 
(10 R 4/6) 

T i l l  D i a m i c t o n :   s t o n y   s a n d y   s i l t y   c l a y ,   f i r m   t o   s t i f f ,  
c las ts  subangular   to   subrounded,   mainly  of   sandstone 
w i t h   s i l t s t o n e ,   l i m e s t o n e   a n d   d o l e r i t e ,   m o d e r a t e  
r e d d i s h  brown (10 R 4 /6)  

Upper  Old Red Sands tone   Sands tone ,   f i ne   t o  medium g r a i n e d ,  rare bedding 
traces, medium g r e y  ( N 5 )  t o   g r e y i s h   r e d  (5  R 4 /2)  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages  s u r f a c e  (m) 

a 

b 

a&b 

Fines  Sand Gravel  

from t o  

9 37 54 0.5- 1.5 
1.5- 2.5 
2.5-  3.5 
3.5- 4.5 
4.5- 5.5 
5.5-  6.5 

Mean 

24 71 5 6.5-  7.4 

11 42  47 Mean 

0.5 

6 -0 

0.9 

0.5 

3.7 

0.3+ 

0.5 

6.5 

7.4 

7 09 

11.6 

11.9 

percentages  

F ines  Sand Grave 1 

1 
-i6 + $ - i + -1 +1-4  +4-16  +16-64 +64 
---- --- 

9 8 9 15  24  29 6 
13   10  8 12  23  32 2 
6 9 9 29 29 18 0 
7 6 7 14 18 24  24 
9  7 8 13  22  24  17 

9 8 10  19  22 24 8 
10  7 21  33 18 11 0 5  

24 51 14  6 3  2 0 5  

11 13  11 18 20  20 7 
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NT 56 SW 2 5259  6482 

S u r f a c e   l e v e l  +215m (+705ft)  
Water n o t   s t r u c k  
250mm pe rcuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

West Latch, Yester Block C 

Overburden 4.8m 
Mineral  till 1 .Om 
Mineral  4 .Om 
Waste 2.5m 
Bedrock 0.3mt- 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

Flow till 

Glacial sand   and   grave l  

Diamicton: s i l t y   s a n d y   s t o n y   c l a y ,   f i r m   t o   s t i f f ,  
angu la r   t o   sub rounded ,  clasts composed mainly  of 
sands tone ,   modera te  brown (5 YR 4 /41   mot t led   wi th  
p a l e   g r e y i s h   w h i t e   a n d   b l a c k   s t r e a k s .  A t  13.2m, 
c o l o u r   c h a n g e   t o   g r e y i s h  brown (5 YR 3 / 2 ) ;   c o a l  
par t ic les   and   carbonaceous   muds tone  common 

a ' Clayey '   g rave l ;   d i amic ton ,   poss ib ly   wa te r l a in  
Grave l :   coa r se ,   cobb le   and   f i ne ,   subangu la r   t o  

sub rounded ,   s ands tone ,   s i l t s tone ,  some coa l   and  
mudstone 

Sand: medium and   coa r se   w i th   f i ne  
Fines:  s i l t  and  c lay,   d isseminated,   moderate  

brown (5 YR 4/41 

b 'Clayey '   gravel   with  diamicton  f rom 6.5 t o  6.7m 
Gravel :   coarse   and   f ine   wi th   cobble ,   main ly  

sub rounded   t o   rounded ,   s ands tone   w i th   andes i t e ,  
b a s a l t  and  greywacke 

Sand: c o a r s e ,  medium a n d   f i n e ,   a n g u l a r   t o  
subangu la r ,   qua r t z   and   l i t h i c   f r agmen t s  

Fines:  s i l t  and   c lay ,   d i sseminated ,   a l so  
c o n c e n t r a t e d   i n  more ' c layey '   hor izons ,  
moderate brown (5 YR 4/4)  

G l a c i o l a c u s t r i n e   d e p o s i t s  c 'Very  clayey'   pebbly  sand 
Grave l :   f i ne   and   coa r se  
Sand: f i n e   w i t h  medium and rare c o a r s e ,   a n g u l a r  

to   subrounded,   quartz   with  mica  and  coaly 
f l e c k s  

Fines:  s i l t  wi th  some c lay ,   d i sseminated   and   as  
seams assoc ia ted   wi th   very   f ine   sand ,   modera te  
r e d d i s h  brown (5 YR 4/4) 

T i l l  

Upper  Old Red Sandstone 

S i l t ,   l a m i n a t e d ,   g r a d i n g   t o   c l a y e y  s i l t  w i t h   c l a y  
f i lms ,   modera t e   r edd i sh  brown (10 R 4/6)   then 
moderate  brown  (5 YR 4/4) 

D i a m i c t o n :   s t o n y   s i l t y   c l a y ,   f i r m   t o  12.0m, then  more 
sandy  and less f i rm,   c l a s t s   compr i se   s ands tones   w i th  
andes i te ,   basa l t   and   greywacke ,   mot t led   modera te  
r e d d i s h  brown  (10 R 4/41  and  dark  yel lowish  orange 
(10 R 6/61 t o  12.0m, then  moderate   reddish  brown 
(10 R 4/6) 

S a n d s t o n e ,   g r i t t y ,   f i n e   t o   c o a r s e   g r a i n e d ,   w i t h  
pebbles   of   yel lowish  grey ( 5  Y 7/2)  mudstone. 

~ Sandstone i s  composed  mainly  of  subangular t o  
subrounded  quartz  and i s  mottled  moderate  red 
(5 YR 4/4)   and  pale   red  (10 R 6/2) 

4.6 

1.0 

3.2 

0.8 

4.8 

5.8 

9.0 

9.8 

0.4  10.2 

2.1 12.3 

0.3+ 12.6 

11 3 



Grading 

a 

b 

C 

a&b 

a-c 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f a c e  (m) percentages 

F ines  Sand Gravel  Fines Sand  Grave 1 

from t o  - %  + - a + a -1 +1-4  +4-16  +16-64  +64 mm 
-- - ---- - -- 
13  31  56  4.8- 5.8 13 8 13 10 15  24  17 

11 39 50 5.8-  7.0 11 10 12  17  16  24  10 
7.0-  8.0  12 9 16  16  21  20 6 
8.0-  9.0 10 11 13  13  23  20 10 

Mean 11 10  14  15  20  21 9 

27  69 4 9.0- 9.8  27  52  16 1 2 2 0 

11 37  52 Me a n  11 10 13  14  19  22 11 

14  42 44 Me a n  14  16  14  12  16  19 9 

NT 56 SW 3 5265 6410 Whinny Knowe,  West Latch,  Yester 

S u r f a c e   l e v e l  +263m (+863ft) 
Water s t r u c k  a t  +242m 
250 and 200mm percuss ion  
June 1985 

Block C 

Overburden 0.4m 
Mineral  14 . Om 
Waste 0.7m 
Mineral  5.lm 
Waste 1.8mt 

LOG 

Geologica l   c lass i f ica t ion   Li thology  Thickness   Depth  
m m 

S o i l ,   g r a v e l l y ,  brown 0.4 0.4 

Glac ia l   s and   and   g rave l  a Gravel,   poorly  bedded 11 .o 11.4 
Grave l :   coa r se   and   f i ne   w i th   cobb les ,   subangu la r  

with  subrounded,   coarse   and  f ine  grained 
sands  tone (commonly f r i a b l e )   w i t h   g r e y w a c k e ,  
do le r i t e   and   ve in -qua r t z  

Sand: c o a r s e   w i t h  medium and   f i ne ,   subangu la r ,  
quartz   and  rock  f ragments ,   moderate   reddish 
brown 

Fines:  s i l t  and  c lay,   d isseminated 

Flow till 

G l a c i a l   s a n d  and g r a v e l  

b 'Clayey '   g rave l  
Gravel:  as above 
Sand:  coarse  and medium w i t h   f i n e ,   o t h e r w i s e  as 

Fines:  s i l t  and   c lay ,   d i sseminated  
above 

D i a m i c t o n :   s a n d y ,   s i l t y ,   s t o n y   c l a y ,   c l a s t s   m a i n l y  
less t h a n   c o b b l e   g r a d e ,   i n c l u d e   s a n d s t o n e ,   s i l t s o n e ,  
greywacke  and  dolerite,   moderate brown (5 YR 4/4) 

c 'C layey '   g rave l   w i th   d i amic t  seam from 18.5 t o  
18.6m 

Gravel :   coarse   and   f ine   wi th   cobble ,   subangular  
t o   s u b r o u n d e d ,   c h i e f l y   s a n d s t o n e   w i t h   d o l e r i t e  
and  greywacke 

3 .O 14.4 

0.7 15.1 

5.1 20.1 
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NT 56 SW 3 con t  'd Block C 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

Sand:   coarse ,  medium and  f ine ,   subangular ,  

Fines:   d isseminated s i l t  and   c lay ,   depos i t  
l i t h i c   f r a g m e n t s   a n d   q u a r t z  

c l aybound   l oca l ly ,  brown 
~. _I_.------ .____________" -- 

T i l l  D iamic ton :   ve ry   s andy   s i l t y   s tony   c l ay ,   modera t e ly  
s o f t ,   s u b a n g u l r   t o   s u b r o u n d e d  clasts composed mainly 
of   sandstone  with some doler i te   and   greywacke ,  
modera te   reddish  brown ( 1 0  R 4 / 6 1  1.8+ 22.0 

Borehole   t e rmina ted  owing t o   r o c k   o b s t r u c t i o n  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f a c e  (m) percentages 

Fines  Sand Grave 1 Fines  Sand Gravel 

1 
-i5 + & - $  + i - 1  +1-4 +4-16 +16-64 +64 mm from t o  

a 7 32  61 0.4- 1 .4 
1.4- 2.4 
2.4- 3.4 
3.4- 4.4 
4.4- 5.4 
5.4- 6.4 
6.4-  7.4 
7.4-  8.4 
8.4- 9.4 
9.4-10.4 

10.4-1  1.4 
Mean 

7 14 
5 12 
4  9 
4  9 
6 10 
6  9 
4  5 
5 7 
4  6 
6  7 
6  8 
5  9 

1 0  
1 0  

6 
5 
6 
9 
8 
6 
5 
7 
9 
7 

23 
23 
21 
24 
23 
16 
1 1  
13  
1 1  
12 
17 
18 

26 
21  
20 
24 
33 
28 
21 
21 
18  
20  
24 
23 

20  
1 9  
30 
34 
22 
27 
30 
32 
40 
22 
25 
28 

0 
1 0  
10  

0 
0 
5 

21 
16 
16 
26 
11 
10 

b 13  41  46 11.4-12.3 
12.3-13.4 
13.4-14.4 
Mean 

1 1  
15 
12 
13 

6 13 
8 14  
9 20 
8  16 

14  
16 
22 
17 

21 
17 
1 9  
19 

35 
20 
18 
23 

0 
10 

0 
4 

C 10  34  56  15.1-16.1 
16.1-17.1 
17.1-18.1 
18.1-19.1 
19.1-20.2 
Mean 

9 
9 
9 

1 0  
11  
1 0  

8  9 
9 1 0  
9 16 
8 1 1  
8 11 
8 1 1  

12 
12 
18 
17 
17 
15 

17 
1 9  
23 
23 
23 
21  

31 
24 
15 
20  
30 
25  

1 4  
17 
10  
11 

0 
10  

a&b 9 34  57 Me a n  9 6 1 0  18  22 26 9 

a-c 9 34  57 Me a n  9 6 11 17 22 26 9 
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NT 56 SW 4 5298  6387 Latch, Yester Block C 

S u r f a c e   l e v e l  +266m (+873ft) 
Water s t r u c k  a t  +258m 
250 and 200mm percuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.2m 
Mineral  9 . 3m 
Waste 8.2mt- 

Thickness  Depth 
m m 

Soil:   sandy  loam, brown 0.2 0.2 

Glacial sand  and  gravel  a Gravel,  poorly  bedded 5 .O 5.2 
Grave l :   f i ne   and   coa r se   w i th  rare cobbles ,  

subrounded to   subangu la r ,   s ands tone   w i th  
s i l t s tone ,   muds tone ,   g reywacke   and   do le r i t e  

sub rounded ,   qua r t z   and   l i t h i c   f r agmen t s  
Sand: c o a r s e   w i t h  medium a n d   f i n e ,   s u b a n g u l a r   t o  

F ines :   d i sseminated  s i l t ,  brown 

G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Clayey'   sand 4 e 3  9.5 

7.2m, subrounded,  sandstone 

subangu la r   t o   sub rounded ,   qua r t z   and   l i t h i c  
f ragments  

r e d d i s h  brown (1 0 R 4 /6 )  

Gravel: rare f ine   and   coa r se   be tween  5.2 and 

Sand: f i n e   w i t h  medium and trace of c o a r s e ,  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  

T i l l  

S i l t ,   s a n d y ,   c l a y e y   w i t h  rare s i l t y   c l a y  seams, 
moderate   reddish brown (10 R 4/61 

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   s o f t   t o   f i r m ,  
clasts up to   cobble   g rade ,   compr ise   sands tone   wi th  
doler i te ,   vein-quartz   and  greywacke,   moderate   reddish 
b r own 

Borehole   terminated owing to   s low  p rogres s  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) 

Fines  Sand Gravel  

from t o  

a 9 41  50 0.2-  1.2 
1.2- 2.2 
2.2-  3.2 
3.2- 4.2 
4.2-  5.2 

Me a n  

b 1 9   8 0  1 5.2- 6.2 
6.2- 7.2 
7.2-  8.2 
8.2-  9.5 

Mean 

a & b  13  60 27 Mean 

2 .8 12.3 

5.4+  17.7 

percentages  

F ines  Sand  Grave 1 

- &  + & - L  + t -1 +1-4 +4-16  +16-64 +64 mm 

7  5 9 17 33  29 0 
10  6 13   19  29  19 4 
10  6 16  20 27 21 0 

9 5 17  19 27  20 3 
8 20 14  21 23  14 0 
9 8 14   19  28  21 1 

18 71 6 1 1 3 0 
13 44 42 1 0 0 0 
18 51 29 2 0 0 0 
25  72 3 0 0 0 o §  
19  60 1 9  1 ** 1 0 

13  33  16 11 15 11 1 
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NT 56 SW 5 

S u r f a c e   l e v e l  +217m (+712ft)  
Water s t r u c k  a t  +212m 
250mm percuss ion  
August 1985 

LOG 

5355 6469 Pishwanton Wood, Long Yester 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Overburden 2. l m  
Mineral  2 . 9m 
Waste 2.3mt- 

Thickness  Depth 
m  m 

S o i l :   g r a v e l l y  loam,  brown 0.4 0.4 

Flow till sequence 

Glacial sand  and  gravel  

T i l l  

Glacial e r ra t ic  

Sandy  pebbly s i l t ,  becoming  more  sandy,  gravelly  and 
clayey  downwards,   crudely  bedded  with  lenses   of  
c layey   pebbly   sand ,   l igh t  brown (5 YR 5 /6)  0.7 1.1 

P e b b l y   s a n d ,   v e r y   s i l t y  0 02 1.3 
G r a v e l :   f i n e   a n d   c o a r s e ,   a n g u l a r   t o   s u b a n g u l a r ,  

Sand :   ma in ly   coa r se ,   ch i e f ly   angu la r   t o  
sands tone   and   greywacke   s i l t s tone  

s u b r o u n d e d ,   l i t h i c   f r a g m e n t s ,   d a r k   y e l l o w i s h  
brown (10 YR 4/4) 

N a t u r a l l y   d i s t u r b e d   s e q u e n c e   o f   s a n d y   s i l t y   c l a y   w i t h  
rare f i n e   g r a v e l ,   d a r k   y e l l o w i s h   o r a n g e  (10 YR 6 /6 )  
mot t l ed   w i th   pa l e   ye l lowish  brown (10 YR 6/2);  s t i f f ,  
d iamic t ,   sandy  pebbly   c lay ,   dark   ye l lowish  brown 
(10 YR 4/4) ;  c layey   sandy  grave l ,   composi t ion  as 
above 

Gravel  
Grave l :   f i ne   and   coa r se   w i th  rare cobbles ,  

subangular   to   subrounded,   g rey ,   red   and   whi te  
s ands tones ,   g reywacke   s i l t s tone   w i th   r ed  
mudstone, d i o r i t e  a n d   y e l l o w   s i l t s t o n e  

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

brown (10 R 4/6) 

Sand: coa r se   w i th  medium and some f i n e ,   a n g u l a r  

Fines:  some disseminated  s i l t ,  moderate   reddish 

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   s t i f f   t o   v e r y  
s t i f f ,   w i t h   a n g u l a r   t o   s u b r o u n d e d  clasts up t o  
bou lde r   s i ze ,   i nc lud ing   wh i t e ,   g rey   and   r ed  
sands tones ,   fe l s i te ,   sha le ,   muds tone   and   coa l ,   dusky  
ye l lowish  brown (10 YR 2/2)  

L i m e s t o n e ,   v e r y   f i n e   g r a i n e d ,   c r y s t a l l i n e ,   h a r d ,   w i t h  
s c a t t e r e d   c r i n o i d   d e b r i s ,  medium g r e y  (N5) 

0 .a 2.1 

2.9 5.0 

2.1 7.1 

0.2+  7.3 

Borehole   t e rmina ted   owing   to   rock   obs t ruc t ion  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages 

F ines  Sand Gravel   Fines  Sand Gravel  

from t o  - k  + k - t + t -1 +1-4  +4-16 +16-64 +64 nlm 

5 46  49 2.1- 3.3 6  4 16  29 24  21 0 
3.3- 4.2 4 5 15 28 28  20 0 
4.2- 5.0 5 5 12  20 16  19  23 

Me a n  5 5 15 26 23  20 6 
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NT 56 SW 6 

S u r f a c e   l e v e l  +283m (+928ft)  
Groundwater   level  +267m 
250  and 200m  pe rcuss ion  
November 1985 

LOG 

5377  6373 Brown Rig, Long Yester 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Overburden 0 . 3m 
Mineral  15.7m 
Was te 2.lmt 

Thickness  Depth 
m m 

Soil:   sandy  loam 0.3 0.3 

Glacial sand  and  gravel  a 'Clayey '   pebbly   sand ,   sand   wi th   g rave l   s t r ingers  8 .O 8.3 
Grave l :   f i ne   and   co r se ,   w i th  rare cobb les ,  

subangular   to   rounded,   red  and  grey  sandstones 
and   greywacke ,   wi th   andes i t ic   l ava   and  rare 
f e l s i t e  

g e n e r a l l y   i n  well s o r t e d  seams, a n g u l a r   t o  
rounded,   quartz   with some f e l d s p a r ,   l i t h i c  
f ragments   and  coal  

Fines:  s i l t ,  some d i s semina ted   bu t   ma in ly   i n  
seams less than  5cm t h i c k ,   m a i n l y   l i g h t  brown 
(5 YR 5 / 4 ) ,   b u t   l i g h t  brown (5 YR 5/41  and 
moderate  reddish  orange (10 R 6/6)  a t  t o p  

Sand: f i n e   w i t h  medium and some c o a r s e ,  

G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Clayey'  sand 
Grave l :   t r ace  of f ine ,   composi t ion  as above 
Sand: f i n e   w i t h  some medium and rare c o a r s e ,  

Fines:  s i l t ,  m a i n l y   i n  seams up t o  lOcm t h i c k ,  
o the rwise  as above 

l i g h t  brown (5 YR 5 /4 )  

G lac i a l   s and   and   g rave l  

T i  11 

c Sand,  pebbly  towards  base 
Gravel :   f ine   wi th  some coarse,   composi t ion as 

Sand: f i n e  and medium with rare c o a r s e ,  

Fines:  s i l t ,  disseminated  and as seams up t o  

above 

o the rwise  as above 

lOcm t h i c k ,   a l s o  1 t o  2cm t h i c k   d i a m i c t  seams 
between  14.8  and 15.4m, l i g h t  brown (5 YR 5/4)  
bu t   g rey i sh   ye l low brown (10 YR 5 / 2 )   a t   b a s e  

D i a m i c t o n :   s t o n y   s i l t y   c l a y ,   f i r m ,   w i t h   c l a s t s   u p   t o  
cobble  grade,  mainly  of  red  sandstone  and  greywacke 
with  vein-quartz   and some micaceous   s i l t s tone ,   ma in ly  
moderate   reddish  orange (10 R 5 / 6 )   b u t   l o c a l l y   p a l e  
brown (5 YR 5 1 ~ )  

D i a m i c t o n :   s t o n y   c l a y ,   s t i f f ,   b u t   s a n d y  and moderately 
s t i f f  a t  t o p ,   w i t h   c l a s t s  composed  of  sandstones  and 
greywacke   wi th   s i l t s tone ,   l imes tone   and   var ious  
igneous   rocks ,   o l ive   b l ack   (5  Y 2/1) 

2.5 10.8 

5.2 16.0 

1.6 17.6 

0.5+  18.1 

Borehole   terminated  owing  to   s low  progress  i n  till 
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Grading 

a 

b 

C 

a&c 

a-c 

Mean €or   Depos i t  Depth  below 
percentages  s u r f  ace (m) percentages  

F ines  Sand Gravel  

from t o  

10  76 14  0.3-  1.6 
1.6- 2.6 
2.6-  3.6 
3.6- 4.6 
4.6-  5.6 
5.6- 7.1 
7.1- 8.3 

Mean 

1 9  81 0 8.3- 9.5 
9.5-10.8 

Mean 

7 89 4 10.8-12.6 
12.6-13.7 
13.7-14.8 
14.8-1 5 -4 
15.4-16.0 
Mean 

9 81 10  Mean 

10 82 8 Mean 

Fines  

- B  

28 
7 
9 
7 
7 
5 
5 

10  

24 
14  
1 9  

5 
6 
6 

16 
9 
7 

9 

10  

Sand 

+ - i + $ -1 +1-4 
-- - 
48  15 3 
22  28 8 
48  29 3 
65  24 2 
41 27 7 
28  39  10 
52 37 3 
42  29 5 

67 7 1 
68  17 1 
68  12 1 

50   43  1 
42  48 2 
50 43 1 
44  29 4 
42  26 9 
47 40 2 

44  33 4 

48  30 4 

Grave 1 

+4-16 +16-64  +64 IIUU 

- -- 
4  2 0 

18 17 0 
6 5 0 
0 2 0 

12 6 0 
11 7 0 
2 1 0 
8 6 0 

1 0 0 
0 0 0 ** 0 0 

1 0 0 
2 0 0 
0 0 0 
5  2 0 

3 1 0 

6  4 0 

5  3 0 

10  4 O §  

NT 56 SW 7 5473 6489 Smiddy Wood, Long Yester 

S u r f a c e   l e v e l  +216m (+709ft)  
Groundwater   level   (perched?)  +200m 
250 and 200mm percuss ion  
November 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Overburden 0 . 3m 
Mineral  5.2m 
Waste 15.3m+ 

Thickness  Depth 
m m 

Soil:   pebbly  loam 0.3 0.3 

Glacial sand  and  gravel  a Gravel  1.4 
Grave l :   coarse   and   f ine   wi th   cobbles ,   subangular  

t o  rounded,  greywacke  and  sandstones  with 
ve in-quar tz  

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

brown (5 YR 4/41 

Sand: c o a r s e ,  medium a n d   f i n e ,   a n g u l a r   t o  

Fines:  s i l t  and  c lay,   d isseminated,   moderate  

1.7 

b 'Clayey '   g rave l ,   c laybound  to  2.2m, p o s s i b l y  mud 
f low  o r   f l ow till 1.8 3 . 5  
Gravel :   composi t ion as above 
Sand: f i n e ,  medium and  coarse ,   o therwise  as 
above 
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NT 56 SW 7 Cont  'd 

Geologica l   c lass i f ica t ion   Li thology  Thickness   Depth  

m m 
- 

-- . - -_-.- .._-- -. ...-r_-.l ~ 

Fines:  s i l t  a n d   c l a y ,   d i s s e m i n a t e d   e s p e c i a l l y   i n  
upper   par t ,   modera te  brown (5 YR 4/41 t o   l i g h t  
brown (5  YR 5/61 

G l a c i o l a c u s t r i n e   d e p o s i t s  c 'Very  clayey'  sand 
Sand: f i n e   w i t h  medium and rare c o a r s e ,   a n g u l a r  

t o  rounded ,   qua r t z   w i th   l i t h i c   f r agmen t s ,  
f e l d s p a r   a n d   c o a l  

which  increase  downwards,  moderate  brown 
(5  YR 4 /4)  

Fines:  s i l t  wi th   c lay ,   d i sseminated   and  as seams 

T i  11 

S i l t  and   ve ry   f i ne   s and   w i th   c l ay   f i lms ,   f i rm   f rom 7.2 
t o  8.0m where  c lay i s  a b s e n t ,   o t h e r w i s e   s o f t ,   m a i n l y  
l i g h t  brown (5  YR 5 /4 )  bu t   dark   ye l lowish  brown 
(10 YR 4 /3 )  towards  base 

2 00 

3.8 

5.5 

9.3 

D i a m i c t o n :   s t o n y ,   g r i t t y   c l a y ,   s t i f f   t o   v e r y   s t i f f ,  
wi th  clasts up t o   c o b b l e   g r a d e ,  composed  of  sandstone 
and   g reywacke   w i th   l imes tone ,   do le r i t e ,   qua r t z i t e   and  
granodior i te ,   main ly   dusky   ye l lowish  brown (10 YR 3 /2)  
bu t   dark   ye l lowish  brown (10 YR 4/2) between 10.3 and 
10.9m where   depos i t   compr ises   contor ted ,   l amina ted  
s i l t y   c l a y ,  and  dusky  brown (5  YR 2/2) around 15.0m 11.5+  20.8 

Borehole   terminated owing to   excess ive   ove rburden  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

a 

b 

C 

a&b 

a-c 

Fines  Sand 

-- 
5 26 

14  35 

24  76 

10  31 

15  48 

Gravel  

from t o  

69 0.3- 1.2 
1.2- 1.7 

Mean 

51 1.7- 2.9 
2.9-  3.5 

Mean 

0 3.5-  4.5 
4.5-  5.5 

Mean 

59 Mean 

37 Mean 

Fines  

5 
4 
5 

14 
14  
14  

21 
27 
24 

10  

15 

Sand 

+ & - t + t -1 +1-4 
-- - 

5 8 10 
7 12  12 
6  9 11 

16 11 7 
20 13 4 
17  12 6 

53  25 1 
59  14 0 
55  20 1 

12 11 8 

29  14 5 

Grave 1 

+4-16 +16-64  +64 IIUU 

--- 
19  40  13 
27  38 0 
22  39 8 

18 34 0 
8 21 20  

15  29 7 

0 0 O §  
0 0 0 9  
0 0 0 

18 34 7 

11 21 5 
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NT 56 SW 8 

S u r f a c e   l e v e l  +212m (+696ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

5167 6405 Long Newton, Yester 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Waste 3 .Om+ 

Thickness  Depth 
m m 

S o i l :   s t o n y   s i l t y  loam,  greyish brown ( 5  YR 3/2)  0.4  0.4 

Glacial sand   and   grave l  

T i l l  

NT 56 SW 9 

S u r f a c e   l e v e l  +244m (+801ft)  
Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

Gravel,   claybound 0.4 0.8 
Grave l :   coa r se   and   f i ne   w i th   cobb les ,   subangu la r  

to  rounded,  mainly  sandstone  with  greywacke 
Sand: medium w i t h   c o a r s e   a n d   f i n e ,   a n g u l a r   t o  
rounded,  quartz  and  rock  fragments 

Fines:   d isseminated s i l t  a n d   c l a y ,   l i g h t  brown 
( 5  YR 5/6) 

Diamicton:   s tony  sandy  c lay,   f i rm,   with clasts 
composed mainly  of  sandstone,  greywacke  and  igneous 
rocks,   moderate   reddish brown (10 R 4/6)  

5259  6434 Dumbadam S t r i p ,  West Latch 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

2.2+ 3.0 

Block C 

Waste 3.0m+ 

Thickness  Depth 
m m 

S o i l :   p e b b l y   s i l t y  loam,  greyish brown ( 5  YR 3 /2 )  0 02 0.2 

T i l l  D iamic ton :   s andy   s tony   c l ay   w i th   angu la r   t o  
subrounded clasts up t o   c o b b l e   g r a d e ,  composed of 
sandstone  and  greywacke  with  igneous  rocks,   moderate 
r e d d i s h  brown (10 R 4/4)  2.8+ 3.0 
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NT 56 SW 10 

S u r f a c e   l e v e l  +276m (+906ft) 
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

5229 6377 Fawn Knowes, Latch 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Waste 0.9& 

Thickness  Depth 
m m 

S o i l :   s i l t y  loam,   g rey ish  brown ( 5  YR 3 /2 )  0.2 0.2 

T i l l  Diamicton:  sandy s i l t y  pebbly  c lay,   moderate   reddish 
brown (10 R 4/61 0.7+ 0.9 

NT 56 SW 11 5363  6460 Blinkbonny Wood, Long Yester 

S u r f a c e   l e v e l  +212m (+696ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Overburden 0 . 2m 
Mineral  3.2m+ 

Thickness  Depth 
m m 

S o i l :  pebbly s i l t y  loam,  moderate  brown (5 YR 3 /4)  0.2  0.2 

Glac ia l   sand   and   grave l   Grave  1 3.2+ 3.4 
Gravel :   cobble   and   coarse   wi th   f ine   and  

boulders,   mainly  red  and  white  sandstones  with 
greywacke  and some igneous  rock 

Sand: coa r se   w i th  medium and some f i n e ,   a n g u l a r  
t o  rounded,   quar tz   and   l i th ic   f ragments  

F ines :   d i sseminated  s i l t  and  c lay,   moderate  
r e d d i s h  brown  (10 R 4/41 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  - i  + $ - "  + $ -1 +1-4 +4-16 +16-64 +64 mm 
-- - ---- --- 

4 21  75 0.2- 3.4 4 2 6 13  12 26 37 

1 2 2  



NT 56 SU 12 

S u r f a c e   l e v e l  +238m (+781ft) 
Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

5398 6432 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Blinkbonny Wood, Long Yester Block C 

Overburden 1 .Om 
Mineral  1.6m 
Waste 0.8m+ 

Thickness  Depth 
m m 

F o r e s t   s o i l ,   p e a t y  0 02 0.2 

Flow till 

Glacial sand  and  gravel 

T i l l  

Grading 

Mean fo r   Depos i t  
percentages 

Diamicton:  sandy s i l t y   c l a y   w i t h   p e b b l e s ,   m o t t l e d  
g r e y i s h   r e d  (1 0 R 4 / 2 )  0.8 1.0 

' Clayey'   sandy  gravel 1.6 2.6 
Grave l :   cobb le ,   coa r se   and   f i ne ,   subangu la r   t o  

rounded,  mainly  white  and  red  sandstones  with 
greywacke 

rounded,   mainly  quartz   with some l i t h i c  
f ragments  

( 5  YR 6 / 4 )  

Sand: medium and f i n e   w i t h   c o a r s e ,   a n g u l a r   t o  

F ines :   d i s semina ted  s i l t ,  l i g h t  brown 

Clay ,   s i l ty ,   l amina ted ,   micaceous ,   modera te   reddish  
orange (10 R 5 / 6 )  

Diamicton:   sandy  pebbly  c lay,   f i rm,   moderate   reddish 
brown (10 R 3 / 6 )  

Depth  below 
s u r f a c e  (m) percentages 

0.4  3 .O 

0.4+ 3.4 

Fines Sand Gravel Fines  Sand  Grave 1 

f r o m   t o  1 + - t + t -1 +1-4 - E  +4-16  +16-64  +64 mm 

17 45  38 1.0- 2.6 17 18 19 8 11 1 2   1 5  
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NT 56 SW 13 5442 6429 Fawn's Wood, Long Yester Block C 

S u r f a c e   l e v e l  +239m (+784ft)  
Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 1.6m 
Mineral  1.4m 
Waste 0.3mt 

Thickness  Depth 
m m 

Flow till 

Glacial sand  and  gravel 

T i l l  

Grading 

Mean f o r   D e p o s i t  
percentages 

S o i l :   s i l t y ,   c l a y e y  loam,  greyish  yel lowish  brown 
(10  YR  5/2) 0.3  0.3 

Diamicton: s i l t y  pebbly   c lay ,   f i rm,   mot t led   g rey ish  
red (10 R 4/2) and  moderate brown (5 YR  4/4) 1.3 1.6 

'Very clayey '   pebbly  sand 1.4  3.0 
G r a v e l :   f i n e   w i t h   c o a r s e ,   s u b a n g u l a r   t o  

subrounded,  buff  and  red  sandstones  and 
greywacke  with  vein-quartz,   igneous  rocks,  
s i l t s t o n e  and rare c o a l  

as s t  r i n g e r s  

brown (5 YR 4/41 

Sand: f i n e   w i t h  medium and some coarse ,   main ly  

Fines:  s i l t ,  disseminated  and as seams, moderate 

Diamicton:  sandy s i l t y   p e b b l y   c l a y ,   v e r y   f i r m ,   d u s k y  
brown (5 YR 2/2) 

Depth  below 
s u r f   a c e  (m) percentages 

0.3+ 3.3 

Fines Sand Gravel 

~ ~ 

Fines Sand Gravel  

from t o  I 
-iG + - t + t -1 +1-4 +4-16  +16-64  +64 UUTI 

-- - ---- --- 
37 54 9 1.6-  3.0  37 40 10 4 6 3 0 
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NT 56 SW 14 5350  6377 Gravel P i t ,  Long Yester Block C 

S u r f a c e   l e v e l  c +272m (c +892f t )  
Water n o t   s t r u c k  
Sampled  by  hand 
November 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Flow till  

Glac io lacu  ~s t r i n e  depo 1s i t  S 

Glacial sand  and  gravel  

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

Overburden 2.6m 
Mineral  11.6& 

Lithology  Thickness  Depth 
m m 
- 

Diamicton:  sandy  clay  with  numerous  randomly  located 
clasts up t o   c o b b l e   g r a d e ,  composed  mainly of red 
sands tone ,   w i th  some f i n e   g r a i n e d   b a s i c   i g n e o u s  
rocks ,   ve in -qua r t z   and   coa l ;   t he   depos i t  is 
s t r u c t u r e l e s s   a n d  matrix suppor ted  

Pebbly  sandy s i l t ,  bedded  with  reddish brown 
l amina t ion ,   w i th   r andomly   s ca t t e r ed   pebb les   up   t o  
cobble  grade,   comprising  mainly  sandstone  with some 
basa l t ic   igneous   rock   and   greywacke  

a Grave l ;   l oose ly  bound,  with 0.5m t h i c k   s a n d  seam 
from 3.0 t o  3.5m 

Grave l :   coa r se   and   f i ne   w i th   cobb les   and  some 
bou lde r s ,   subangu la r   t o   rounded ,   s ands tones ,  
g reywacke ,   f i ne   g ra ined   bas i c   i gneous   rock ,  
v e i n - q u a r t z   a n d   f e l s i t e  

r o u n d e d ,   q u a r t z   w i t h   l i t h i c   f r a g m e n t s ,   f e l d s p a r  
and rare c o a l  

Sand: c o a r s e ,  medium a n d   f i n e ,   a n g u l a r   t o  

F ines :  some d isseminated  s i l t  
b Sandy grave l ;   main ly   sand   bu t   g rave l ly   f rom 11.4m 

Gravel :   coarse   and   f ine   wi th   cobbles   and  rare 

Sand: medium and f i n e   w i t h   c o a r s e ,   c o m p o s i t i o n  

Fines:  s i l t ,  d i s semina ted   and   a l so  as seams 

Sand: f i n e   w i t h  some medium, a n g u l a r   t o  

bou lde r s ,   o the rwise  as above 

as a b o v e   b u t   c o a l   q u i t e  common 

c ‘Very  clayey’  sand 

subrounded,   mainly  quartz   with  mica,   fe ldspar ,  
l i t h i c   f r a g m e n t s   a n d  some c o a l  

F ines :  s i l t  in seams 

0.6 0.6 

2.0 

6.9 

2.6 

9.5 

3.5 13.0 
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

a 

b 

C 

a &b 

a-c 

Fines  Sand Gravel  

from t o  

2 33  65 2.6-  4.0 
4.0-  5.2 
5.2-  6.4 
6.4-  7.5 
7.5-  8.5 
8.5-  9.5 

Mean 

9 66  25 9 -5-1 0 -2 
10.2-11.4 
11.4-13.0 
Me a n  

21  79 0 13.0-14.2 

4 44  52 Me a n  

6 47  47 Me a n  

Fines  

- %  

3 
1 
2 
2 
1 
1 
2 

3 
22 
2 
9 .  

21 

4 

6 

Sand 

+ & - t + t -1 +1-4 
-- - 
27 10 10 
2 9 11 
2 8 15 
2 10 16 
3 18  25 
4 12 10 
8 11 14 

20  71 3 
57 4  5 
7 31  17 
27  29 10 

75 4 0 

14  17  13 

20 16 11 

Grave 1 

+4-16  +16-64  +64 mm 
--- 
13  25  12 
20  43  14 
23  41 9 
26  40 4 
31  22 0 
22  33 18 
22  33 10 

0 3 0 
6  6 0 
19  24 0 
11 14 0 

0 0 0 

18  28 6 

16  25 6 

NT 56 SE 1 5558 6450 Harelaw Bum, East Hopes 

S u r f a c e   l e v e l  c +209m (c +686ft) 
Groundwater   level  c +199m 
250 and 200mm p e r c u s s i o n  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block C 

Overburden 0 . 3 m  
Mineral  3.3m 
Waste 12  .2m+ 

Thickness  Depth 
m m 

S o i l ,   g r a v e l l y  loam,  dark brown 0.3  0.3 

Glacial sand   and   grave l   Sandy  grave l ,   coarsening   upwards ,   ' d i r ty '   to  2.3m 3 -3 3.6 
Gravel :   coarse   and   f ine   wi th   cobbles   and  rare 

boulders ,   subangular   to   wel l - rounded,  cream and 
red  sandstones  with  greywacke,  some f i n e  
grained  igneous  rocks  and  vein-quartz  

rounded ,   quar tz   and   l i th ic   f ragments  

claybound seams lOcm th ick   nea r   t op ,   modera t e  
brown (5 YR 4/4) t o  2.3m, t h e n   l i g h t  brown 
(5 YR 5/41 

Sand: medium a n d   c o a r s e   w i t h   f i n e ,   a n g u l a r   t o  

Fines:  s i l t  and   c lay ,   d i sseminated ,   wi th  

Glac io l acus t r ine   depos i t s   C layey  s i l t ,  co lou r   l amina ted ,   g rey i sh   ye l lowish  brown 
(10 YR 5/2) and  moderate  reddish brown (10 YR 4/4) 1.1 4.7 

S i l t y   s a n d  0.6  5.3 
Sand: f i n e   w i t h  rare medium and   coa r se ,   angu la r  

F ines :  s i l t ,  d isseminated ,   modera te   reddish  
t o  s u b r o u n d e d ,   q u a r t z   w i t h   l i t h i c   f r a g m e n t s  

orange (10 R 5/4) 
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NT 56 SE 1 c o n t  'd 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

T i l l  

Very s i l t y   s a n d ,  as above  with seams of s i l t  and   f i lms  
o f   c l a y ,   l i g h t  brown (5 YR 5/61 and  moderate  reddish 
brown (10 R 4 /6)  1.4 6.7 

S i l t ,   v e r y   f i n e   g r a i n e d   s a n d   a n d   c l a y ,   c o l o u r  
l amina ted ,   g rey i sh   r ed  (10 R 5/21,  l i g h t  brown 
(5 YR 5 /6)  and  deep  yel lowish brown (10 YR 3 / 5 )  

Diamic ton:   s tony ,   ' g r i t ty '   c lay ,   f i rm,   dusky   ye l lowish  
brown (10 YR 3 /2 ) ;  qu i t e   s andy   and   so f t  by 1O.Om 
where  pale brown (5 YR 5 / 2 ) .  Clasts chiefl-y of 
sandstones  and  greywacke,  becoming  mostly  greywacke 
downwards t o  14.4m; a l s o  rare medium g ra ined   p ink  
igneous   rock   (?granodior i te ) ;   f rom 10.8m, v e r y   s t i f f ,  
c las ts  a l m o s t   e n t i r e l y  of greywacke   s i l t s tone ,   and  
da rk   ye l lowish  brown (10 YR 4 /2) ;  sharp   co lour   change  
a t  14.4m t o   g r e y i s h   r e d  (5 R 4 / 2 ) ,  abundant clasts 
o f   r edd i sh ,   f i ne   g ra ined   s ands tone  

Boreho le   t e rmina ted   owing   t o   s low  p rogres s   i n  till 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) 

F ines  Sand Gravel  

from t o  

8 46 46 0.3- 1.1 
1.1- 2.3 
2.3- 2.8 
2.8- 3.6 

Mean 

1.1 7.8 

8.0+  15.8 

percentages  

F ines  Sand  Grave 1 

- k  + - t + t -1 +1-4 +4-16  +16-64  +64 IMI 

---- - -- 
7 6 6  10 16 32  23 
6  6 18 20 21  19 10 
5 9 28 19 23 16 0 

8 9 21 16 17 20 9 
12 16 34 15  10 13 0 9  
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S u r f a c e   l e v e l  +16m (+52.5ft) 
Water s t r u c k  a t  +15.5m 
25Omm percuss ion  
September  1985 

LOG 

5168 7995 Drem (Muirton Farm) 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block E, 

Overburden 0.3m 
Mineral  2.lm 
Waste 2.2m-I- 

Thickness  Depth 
m m 

Soi l ,   sandy 0.3 0.3 

Late-Glacial   marine  deposits  'Very  clayey'   sand;  sand becomes f i n e   w i t h   d e p t h  2.1 2.4 
Gravel :   coarse   wi th  trace f ine ,   subrounded,  

Sand: f i n e   w i t h  medium and trace c o a r s e ,  
s a n d s t o n e ,   b a s a l t   a n d   t u f f  

subangular ,   quar tz   and   rock   f ragments   inc luding  
some c o a l  

c lay   bands   appear ing  a t  2.0m and  becoming  more 
abundant   with  depth,   moderate   yel lowish brown 
(10 YR 5 / 4 )  

F ines :  s i l t  a n d   c l a y ,   d i s s e m i n a t e d   w i t h   s i l t y  

T i  11 Diamic ton :   c l ay ,   s andy ,   p l a s t i c ,   w i th  clasts becoming 
more abundant   wi th   depth ,   ch ie f ly   sands tone ,  
s i l t s t o n e ,   b a s a l t ,   a n d   t u f f .   D e p o s i t  becomes v e r y  
s i l t y  a t  base.   Greyish brown (5 YR 3 /2)  2.2+ 4.6 

Borehole  terminated a t  4.6m owing t o   r o c k   o b s t r u c t i o n  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand  Gravel  Fines Sand Grave 1 

from t o  1 + & - $ + $ -1 +1-4  +4-16 +16-64 +64 mm - E  

21 78 1 0.3- 1.3 19 59 17  2 1 2 0 9  
1.3- 2.4 23 73 3 1 0 0 0 9  

Mean 21 67 10 1 ** 1 0 
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NP 57 NU 4 5423  7997 

S u r f a c e   l e v e l  +16.57m (+54.36f t) 
Water n o t   s t r u c k  
250mm percuss ion  
September  1985 

Betony Bridge,  East For tune  Block E4 

Waste 1 .Om 
Bedrock 1.4& 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  Li thology Thickness  Depth 
m m 

Head 

Carboniferous 

S o i l ,   s a n d y  loam,  brown 0.3 0.3 

Clay,  sandy,  moderate brown (5 YR 4 /41 ,   conta in ing  
many a n g u l a r  clasts o f   b a s a l t ,  some of which are s o f t  
and  weathered 0.7 1.0 

Mugearite,  broken  and  weathered a t  t o p ,  many l a r g e  
phenocrys ts ,  some weathered   c lay   hor izons  1.4+ 2.4 

NT 57 NU 5 5402 7513 

S u r f a c e   l e v e l  +47.5m (+155.8ft) 
Water s t r u c k  a t  +44.0m 
250mm percuss ion  
September  1985 

Abbey Mains, Baddington Block 84 

Overburden 0.4m 
Mineral  3 . Om 
Waste 8.4& 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  Li thology Thickness  Depth 
m m 

Soil ,   sandy  loam, brown 0.4 0.4 

Glacial sand  and  gravel  a 'Clayey '   sand;   sand  becoming  f iner   with  depth,   wi th  
g r a v e l   i n   t o p  metre. F ines   i nc reas ing   w i th   dep th  
with  c lay  bands  and s i l t  l e n s e s   n e a r   b a s e  

Grave l :   f i ne   w i th  some coarse,   subrounded,  

Sand: f i n e   w i t h  medium and some c o a r s e ,  
sands tone  

subangular ,   quar tz   and  rock  f ragments ,   moderate  
brown  (5 YR 4/41 

2 .o 2.4 

c lay ,   d i sseminated   and  as c l a y  
l e n s e s  

F ines :  s i l t  and 
seams and s i l t  

b 'Very  clayey'   sand; 
Gravel :   coarse ,  
Sand: f i n e   w i t h  

some rare c o a r s e   g r a v e l  
subrounded,  sandstone 
some medium, subangu la r ,   qua r t z  

1 .o 3.4 

and   rock   f ragments   inc luding   coa l -  

l enses ,   d i s semina ted  
F ines :  s i l t  and   c lay ,  as c l a y  seams a n d   s i l t y  

G l a c i o l a c u s t r i n e   d e p o s i t s  S i l t ;   c l a y e y ,   s o f t ,   a b u n d a n t   f i n e - s a n d   l e n s e s ,  
moderate  brown  (5 YR 4/4)  a t  t o p  becoming g r e y  (N5) 
below 6m 3.8 7.2 

T i l l  D iamic ton :   c l ay ,   ve ry   s andy ,   so f t   t o  8.Om w i t h  many 
s i l t y  and   sandy  lenses ,  clasts up t o   c o a r s e - g r a v e l  
s i z e ,   a n g u l a r   t o   s u b r o u n d e d ,   s a n d s t o n e   a n d   s i l t s t o n e  
w i t h   b a s a l t   a n d  some greywacke. Becomes f i rmer   w i th  
few  sand  lenses  below 8m. Dark  yellowish brown 
(10  YR 2 /2)  4.6+ 11.8 

Borehole   t e rmina ted  a t  11.8m i n  t ill  owing t o   d r i l l i n g  
d i f f i c u l t i e s  
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) 

F ines  Sand Gravel  

from t o  

a 12 84 4 0.4-  1.4 
1.4-  2.4 

Mean 

b 35 62 3 2.4-  3.4 

a&b 20  77 3 Me a n  

percentages  

F ines  Sand  Grave 1 

- &  + & - t + t -1 +1-4  +4-16  +16-64  +64 WII 

---- --- 
8 44 37 6 4 1 0 
16 72 10 1 1 0 0 
12 56 24 4 3 1 0 

35 60 2 0 0 3 0 

20 59 16 2 2 1 0 

NT 57 NW 6 5049  7997 Drem Farm 

S u r f a c e   l e v e l  +10.8m  (+35.4ft) 
Water s t ruck   (pe rched)  a t  +7.8m 
P i t  
October 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block 8, 

Waste 3.5mt 

Thickness  Depth 
m m 

S o i l :   s i l t y  loam, g r e y i s h  brown (5 YR 3/2) 0.3 0.3 

Late-Glac ia l   mar ine   depos i t s   S i l t ,   dusky   ye l lowish  brown (10 YR 3/2) with  bands  of 
f ine   sand ,   modera te   ye l lowish  brown (10 YR 5/4) and 
c o a l y  seams t o  2.0m then  brownish  grey (5 YR 4/1) 
w i t h   c l a y  seams 3.2+ 3.5 
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NT57Nw7 5067  7951 Drem Farm Block H,, 

Waste 1.6m 
Bedrock 0.lml- 

S u r f a c e   l e v e l  +25.2m (+82.7ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

La te -Glac ia l   mar ine   depos i t s  

T i l l  

Carboniferous 

NT 57 NW 9 

S u r f a c e   l e v e l  +28.66m (+94.02ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

L i tho logy  Thickness  Depth 
m m 

Soil ,   sandy,  clayey  loam  with  gravel,   moderate  brown 
( 5  YR 3 /4 )  0.4  0.4 

l Clayey1  sandy  gravel  0.6 1.0 
Gravel :   coarse   and   f ine   wi th  some cobb les ,  

subangular   to   rounded,   sandstone  and  igneous,  
a n g u l a r   t o   s u b a n g u l a r   t r a c h y t e  

quartz   and  rock  f ragments  
Sand: f i n e   t o   c o a r s e  , angu la r   t o   sub rounded ,  

Fines:  s i l t ,  disseminated 

C l a y ,   s i l t y ,  s tony ,   mot t led ,   modera te  brown 
(5 YR 4 /4 ) ,  sands tone   and   igneous   c las t s  

Lava ,   dark ,   f ine   g ra ined ,   basa l t ic ,   non-porphyr i t ic  
b u t   w i t h  some amygdales 

5258  7945 Prora ,  Drem 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

0.6 1.6 

0.1+ 1.7 

Block G 

Overburden 1.3m 
Mineral  1 . 5 m  
Waste 0.7m+ 

Thickness  Depth 
m m 

Soi l :   loam,  pebbly,   sandy,   moderate  brown 0.3 0.3 

Late-Glac ia l   mar ine   depos i t s   'C layey '   g rave l  0.4 0.7 
Gravel :   coarse   and   f ine   wi th  some cobb les ,  

subangular   to   rounded ,   sands tone ,   igneous  
r o c k s ,   c o a l   a n d   s i l t s t o n e  

t o  rounded,  quartz  and  rock  fragments 
Sand: medium w i t h   f i n e   a n d  rare c o a r s e ,   a n g u l a r  

Fines:  s i l t ,  disseminated 

C lay ,   s tony ,   s i l t y ,   mo t t l ed ,   b rown ,   con ta in ing  small 
clasts,  subangular   to   subrounded,   o f   coa l ,   sands tone ,  
and  other   rock  f ragments  

S i l t ,   s a n d y ,   i l l - s o r t e d ,   p o o r l y   b e d d e d ,   s c a t t e r e d   f i n e  
g r a v e l  clasts, moderate brown (5 YR 4 /4 )  

Sandy  grave l  
Gravel :   f ine   and   coarse   wi th   cobbles ,   angular  t o  

subrounded,   igneous   inc luding   basa l t   and  
f e l s i t e ,   w h i t e   a n d  brown sands tone  

Sand: coarse   and medium w i t h   f i n e ,   a n g u l a r   t o  
rounded,   quartz   and  rock  f ragments   with  coal  

Fines:  s i l t  and   c l ay ,   d i s semina ted ,   da rk  
ye l lowish  brown (10 YR 4/2) 

S i l t ,   c l a y e y ,   s t o n y ,   c o n t a i n i n g   s u b a n g u l a r   t o  
subrounded  c las t s ,   main ly   igneous ,   b rownish   g rey  
(5 YR 4/1)  

13l- 

Flow till 

Glac ia l   sand   and   grave l  

0.1  0.8 

0.5 1.3 

1.5 2.8 

T i l l  

0.7+ 3.5 



Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand  Gravel  Fines  Sand  Grave 1 

f r o m   t o  - k  + & - $ + $ -1 +1-4  +4-16  +16-64 +64 mm 
-- - ---- --- 
9  48  43 1.3- 2.8 9 10  17 2 1  32 11 0 

NT 57 NW 10 53117 7968 West Fortune ,  Drem 

S u r f a c e   l e v e l  +18.49m  (+60.66ft) 
Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Late-Glacial mar ine   depos i t s  

T i  11 

Li tho logy  

Block G 

Waste 2.9mt 

Thickness  Depth 
m  m 

S o i l ,  loam,  sandy,  moderate  brown 0 .6  0.6 

Sand 0 .5 1.1 
Sand: f i n e   t o  medium, a n g u l a r   t o   r o u n d e d ,  
q u a r t z   w i t h   f e r r o m a g n e s i a n   m i n e r a l s ,   f e l d s p a r  
and mica 

brown (10 YR 5/4) 
Fines :  s i l t ,  d isseminated ,   modera te   ye l lowish  

C l a y ,   s t o n y ,   s i l t y ,   f i r m ,   w i t h  c las ts  mainly  cobble 
s i z e ,   b u t  some boulders ,   ch ie f ly   igneous   rocks   and  
sands   tone  1.8+ 2.9 
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NT 57 Nw 11 5425 7943 Merryhatton Block G 

S u r f a c e   l e v e l  +27.86m (+91.4ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0 . 9m 
Mineral  2.6m 
Waste O.lm+ 

Thickness  Depth 
m m 

Soi l :   sandy,   g rave l ly   loam,   modera te  brown ( 5  YR 3 /4)  0.4 0.4 

Subsoi l ,   pebbly ,   sandy  c layey   wi th   roo t le t s ,   modera te  
brown (5 YR 3 /4 )  0.5 0.9 

Glacial sand  and  gravel  

Grading 

a 'Clayey'  sand 1.4 
Grave l :   f i ne   w i th  some coa r se  
Sand: f i n e   w i t h  medium and some c o a r s e ,   a n g u l a r  

t o   rounded ,   qua r t z   w i th  some c o a l ,  
fe r romagnes ians   and   mica ,   coa l   in   coarse  
f r a c t i o n s  

brown (10 YR 5 /4)  
Fines:  s i l t ,  disseminated,   moderate   yel lowish 

2.3 

b ' Sandy ' g r a v e l  
Grave l :   f i ne   w i th   coa r se   and  rare cobbles  

subrounded t o  rounded,   ch ie f ly   red   and   whi te  
sands tones ,   var ious   igneous   rocks ,  some vein- 
qua r t z   and   coa l  

Sand: f i n e   w i t h  medium and some c o a r s e ,   a n g u l a r  
t o   rounded ,   qua r t z   w i th  some c o a l ,  
f erromagnes  ians  and  mica 

(10  YR 6 /21  
Fines:  s i l t ,  d isseminated ,   pa le   ye l lowish  brown 

S i l t ,   l amina ted   w i th   c l ay   bands ,   modera t e   ye l lowish  
brown (10 YR 5/41 

Mean fo r   Depos i t  Depth  below 
percentages s u r f   a c e  (m) 

Fines Sand Gravel 

f r o m   t o  
-- - 

a 11 86 3 0.9- 2.3 

b 6 61 33  2.3-  3.5 

a&b 9 74 17 Mean 

1.2 3.5 

0.1+  3.6 

percentages 

Fines  Sand  Grave 1 

1 
-i6 '+ $ - 2 + $ -1 +1-4  +4-16 +16-64  +64 IWI 

-. -- - - - - 
11 56  24 6 2 1 0 

6 26 23  12 23 10 0 

9 41 24 9 12 5 0 
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NT 57 NU 12 5485 7512 

S u r f a c e   l e v e l  +35.2m (+115.5ft) 
Water s t r u c k  a t  +32.2m 
Pit 
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Sandy's Mill, Baddington Block A 

Overburden  2 . Om 
Mineral  1 . O& 

Thickness  Depth 
m m 

S o i l :  loam, s i l t y ,   m o d e r a t e  brown (5 YR 3/4) 0 .3 0.3 

Alluvium S i l t ,   w i t h   f i n e   s a n d   a n d  rare p e b b l e s ,   l i g h t  brown 
( 5  YR 5/6) ,   becoming  pale   yel lowish brown (10 YR 6/21 
below 1.6m 1.7 2.0 

Sandy g r a v e l  1.0+ 3.0 
Grave l :   coa r se   w i th   f i ne ,   subangu la r   t o  well 

rounded ,   ch i e f ly   s ands tone   w i th   va r ious   f i ne  
grained  igneous  rocks  and  vein-quartz  

Sand: medium with  coarse   and some f i n e ,  
subangu la r   t o   rounded ,   qua r t z   w i th   f e ldspa r   and  
rock  fragments 

o r a n g e   w i t h   l i g h t  brown (5  YR 5/6)  
Fines:  s i l t ,  d isseminated   and   in  seams, mot t l ed  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f a c e  (m) percentages 

F ines  Sand Gravel  Fines Sand  Grave 1 

f r o m   t o  - E  
1 + & A  + -1  +1-4 +4-16  +16-64  +64 mm 

-- - ---- --- 
9 63 28 2.0- 3.0 9 12  40  11  11 17 0 
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NT 57 NE 14 5581 7954 East Fortune Hospital,  Athelstaneford Block G 

S u r f a c e   l e v e l  +26,23m (+86 . l f t )  
Groundwater  level +23.2m 
250  and 200mm pe rcuss ion  
J u l y  1985 

Overburden 0 . 4m 
Mineral  5 . 9m 
Waste 12.7m+ 

LOG 

Thickness  Depth 
m m 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

S o i l ,   g r a v e l l y  0 .4 0.4 

Glacial sand   and   grave l  a Gravel ;   pebbly  sand  to  1.0m, becoming more g rave l -  
r ich   and   c layey   f rom 1.4m. Cohesive a t  3.4m 4.0 4.4 

Gravel :   coarse   and   f ine   wi th  some cobb les ,  
s u b r o u n d e d ,   b a s a l t   w i t h   s a n d s t o n e   a n d   s i l t s t o n e  

Sand: f i n e  and medium w i t h   c o a r s e ,   s u b a n g u l a r   t o  
subrounded,   quartz   and  rock  f ragments   including 
c o a l  

r edd i sh  brown (10 R 4/6) 
Fines:   d isseminated s i l t  and  c lay,   moderate  

b 'Very   c layey '   pebbly   sand;   g rave l   f rac t ion   decreases  

Gravel :   f ine   and   coarse ,   subrounded,   basa l t   wi th  

Sand: f i n e   w i t h  medium and some c o a r s e ,  

wi th   depth ,   sand  becomes f i n e r   w i t h   d e p t h  

sands tone   and   s i l t s tone  

subangular   to   subrounded,   quartz   and  rock 
f ragments   inc luding   coa l  

Fine: s i l t ,  disseminated  and  in   laminae 

1.9  6.3 

G l a c i o l a c u s t r i n e   d e p o s i t s   S i l t ,   s a n d y ,   l i g h t   g r e y ,   u n c o n s o l i d a t e d  0.7 7 .O 

C l a y ,   s t i f f ,   p l a s t i c ,   c o n t a i n s   f r e q u e n t  s i l t  seams and 
s i l t y  sand  between 7.5  and 8.5m and  from 11.0m. 
S e v e r a l   f i n e   a n d   c o a r s e   g r a v e l  clasts from  14.lm, 
w i t h   c l a y  becoming  very  firm 7.2 14.2 

4.8+  19.0 

T i l l  Diamicton:  sandy  stony  clay,   moderate  reddish  brown 
(10 R 4 / 6 ) ,   v e r y   s t i f f ,   w i t h   s u b a n g u l a r   t o   s u b r o u n d e d  
c l a s t s  up t o   c o b b l e  s i z e ,  of b a s a l t   w i t h  some 
sands  tone 

Borehole  termined owing t o  s low  progress  

Grading 

Mean fo r   Depos i t  
percentages 

Depth  below 
s u r f a c e  (m)  percentages 

Fines  Sand  Grave 1 Fines Sand Gravel  

1 
- E  + & - t  + t - 1  +1-4 +4-16 +16-64 +64 mm f r o m   t o  

a 8  44 48 0.4- 1.4 
1.4- 2.4 
2.4- 3.4 
3.4- 4.4 

Me an  

10 
9 
9 
6 
8 

17 13  
13  13 
14 19 
13  28 
14  18 

8 
10 
14 
17 
12 

13 
17 
20 
21 
18 

29 
34 
24 
15 
27 

10  
4 
0 9  
o §  
3 

o §  
o §  
0 

b 20  73 7 4.4- 5.4 
5.4-  6.3 

Mean 

28 
1 2  
20 

35  23 
62  20 
47 22 

5 
3 
4 

5 
2 
4 

4 
1 
3 

a&b  12 55 33 Me an 12 26 19 10 13 18 2 
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NT 57 NE 15 5588 7828 

S u r f a c e   l e v e l  +23.4Om (76.77ft)  
Water s t r u c k  a t  +23.0m 
250mm pe rcuss ion  
August  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Snnnyside Strip, East Linton Block G 

Waste 5.1& 

Thickness  Depth 
m m 

S o i l ,   s i l t y ,   c l a y e y ,   d a r k   y e l l o w i s h  brown (10 YR 4 /2 )  0.3 0.3 

Alluvium Sand, f i ne   w i th   d i s semina ted  s i l t  and   c l ay ,   c l ay  
con ten t   i nc reas ing   w i th   dep th ,   modera t e   ye l lowish  
brown (10 YR 5 /4 )  0.4 0.7 

G l a c i o l a c u s t r i n e   d e p o s i t s   C l a y ,   s i l t y   i n   p a r t ,   s o f t   t o   f i r m ,   m o d e r a t e   y e l l o w i s h  
brown (10 YR 5 / 4 )   t o   d a r k   y e l l o w i s h  brown (10 YR 4/2)  
with  dusky  yel lowish brown  (10 YR 2 /2)   f lecks   and  
rare t h i n ,   g r e y   s i l t y   s a n d   l a m i n a e  

T i  11 Clay ,   s tony ,   dark   ye l lowish  brown (10 YR 4 / 2 1 ,   s t i f f ,  
becoming  very s t i f f  below 4.5m, con ta in ing   angu la r  t o  
s u b r o u n d e d   c l a s t s ,   f i n e   t o   c o a r s e   g r a v e l   s i z e ,  of 
bas ic   and   in te rmedia te   igneous   rocks ,   ve in-quar tz ,  
s ands tone   and   s i l t s tone  

Borehole  abandoned  owing t o   s l o w   p r o g r e s s  

NT 57 NE 16  5545  7713 

S u r f a c e   l e v e l  +28.2m (92.5f t )  
Water   s t ruck  a t  +26.2m 
250mm pe rcuss ion  
September  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Beanston Mains, East Lin ton  

2 .9  3.6 

1.5+ 5.1 

Block G 

Overburden 0.3m 
Mineral  3. Om 
Waste 5.lm+ 

Thickness  Depth 
m m 

S o i l ,   g r a v e l l y   l o a m  0.3 0.3 

Glacial sand   and   grave l  

T i l l  

'C layey '   g rave l ,   genera l ly   c laybound,   the   depos i t   has  

Gravel :   coarse   and   f ine   wi th  some cobb le ,  
subangular   to   subrounded,   red   and   ye l low 
sands tones ,   basa l t   and   t u f f  

Sand: f i n e ,  medium and  coarse ,   subangular ,  
quartz   and  rock  f ragments  

Fines:   d isseminated s i l t  and  c lay,   moderate  
brown  (5 YR 4/4)  

a t i l l o id   appea rance   be low 3.0m 3.0  3.3 

Diamicton:  sandy s i l t y   s t o n y   c l a y ,   f i r m   t o   s t i f f  
becoming v e r y   s t i f f  below 7.0m. F ine   and   coarse  
g rave l - s i ze  clasts wi th  some c o b b l e s ,   s u b a n g u l a r   t o  
subrounded,red  and  yel low  sandstones  with  basal t  
t u f f .  Dusky ye l lowish  brown (10 YR 2/2) 5.1+  8.4 

Borehole   terminated  due  to   s low  progress  
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Grading 

Mean fo r   Depos i t  Depth  below 
percentages  s u r f  ace (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

f r o m   t o  - k  + $ - $  + $ -1 +1-4 +4-16 +16-64 +64 mm 

13  32  55 0.3- 1.3 13 1 0  8 10 24 26 9 
1.3- 2.3 1 2  11 10 11 26 26 4 
2.3- 3.3 15 13 11  13 26 15  7 1  

Me a n   1 3  11 10 11 26 22 7 

NT 57 NE 17 5603 7888 East Fortune Air f i e ld  

S u r f a c e   l e v e l  +27.31m (89 .6f t )  
Water s t r u c k  a t  +24.3m 
250mm percuss ion  
August  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block G 

Overburden 0.4m 
Mineral  3.4m 
Waste 1.6mt 

Thickness  Depth 
m m 

Made g round   F i l l :   coa r se  tarmac and  whinstone  rubble 0.4 0.4 

Glacial sand   and   grave l  a Sandy g r a v e l ,   c l a y e y   i n   p a r t ,   s a n d y   l a m i n a e   p r e s e n t  
i n   p l a c e s ,   p o s s i b l y   d i s t u r b e d  a t  t o p  2.6 3.0 

Grave l :   f i ne   w i th   coa r se ,   rounded   t o   subangu la r ,  
sands tone ,   s i l t s tone ,   ve in-quar tz   and   igneous  
rocks 

and  subrounded,  quartz  and  rock  fragments 
i n c l u d i n g   c o a l  

F ines :   d i sseminated  s i l t  a n d   c l a y ,   a l s o  as 
m a t r i x   i n   p l a c e s ,   m o d e r a t e   t o   d a r k   y e l l o w i s h  
brown  (10 YR 5 / 4   t o   4 / 2 )  

Sand: medium wi th   f i ne   and   coa r se ,   subangu la r  

b Pebbly  sand, becomes f i n e r   o v e r a l l   w i t h   d e p t h  
Grave l :   f i ne ,   subangu la r   t o   rounded ,  clasts 

of   sands tone ,   s i l t s tone ,   ve in-quar tz   and  
igneous  rocks 

Sand: medium a n d   f i n e   w i t h   c o a r s e ,   s u b a n g u l a r   t o  
subrounded,   quartz   and  rock  f ragments   including 
c o a l  

F ines :   d i sseminated  s i l t  a n d   c l a y ,   i n c r e a s i n g  
with  depth,   moderate   to   dark  yel lowish brown 
(10  YR 5/4 t o  4/21 

G l a c i o l a c u s t r i n e   d e p o s i t s   C l a y ,   s m o o t h ,   s l i g h t l y   s i l t y ,   c o n t a i n i n g   a b u n d a n t  
clasts from 4.4m. Dark  yellowish brown  (10 YR 4 /2)  
i n   t o p  f ew  cen t ime t re s ,   r ap id ly  becomes  dusky 
ye l lowish  brown  (10 YR 2 /21 .   T i l l - l ike   f rom 4.4m 

T i l l  Diamicton:   extremely  hard  c lay  with  cobbles   and 
boulders ,   dark   ye l lowish  brown (10 YR 4 /2 )   t o   dusky  
ye l lowish  brown  (10 YR 2 /2)  

0.8 3.8 

1 .o 4.8 

0.6+ 5.4 

Borehole   t e rmina ted   due   to   s low  progress  

1 3 7  



Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) 

F ines  Sand Gravel  

from t o  

a 8 57 35 0.4-  1.4 
1.4-  3.0 

Mean 

b 8 86 6 3.0-  3.8 

a&b 8 64  28 Me an  

percentages  

F ines  Sand  Grave 1 

- h  + h - t + t -1 +1-4  +4-16  +16-64 +64 mm 
- --- --- 

9 12  19 13 24 23 0 
7 19  32  14 18 10  0 
8 16 27 14 20  15 0 

8 37 38 11 6 0 O §  

8 21 30  13 17 11 0 

NT 57 NE 18 

S u r f a c e   l e v e l  +18.8m (61 .7f t )  
Groundwater   level  +10.5m 
250 and 20Omm percuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Glac ia l   s and   and   g rave l  

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

5753 7975 Kamehill, East L i n t o n  

Li thology 

Block G 

Overburden O . l m  
Mineral  3 . Om 
Waste 1 .om 
Mineral  1 . l m  
Waste 2.2m 
Mineral  2 . 5m 
Waste 7 . l m  
Mineral  8 . Om+ 

Thickness  Depth 
m m 

S o i l :   s a n d y   s i l t y  loam 0.1 0.1 

a 'Clayey'  sand; s i l t y  and  coal-r ich  laminae,  
becomes  more s i l t y   w i t h   d e p t h  3.0 3.1 

Sand: f i n e   w i t h  some medium and trace c o a r s e ,  
subangular   to   subrounded,   quartz   and  rock 
fragments  

moderate  yellowish brown (10 YR 5 /4 )  
Fines:   d isseminated  and  laminated s i l t  and   c lay ,  

S i l t ,   sandy  and   c layey ,   modera te   ye l lowish  brown 
(10 YR 5 /4 )  t o   d a r k   y e l l o w i s h  brown (10  YR 4 /2)  

b 'Very  clayey'   sand 
Sand: f i n e   w i t h  trace medium, qua r t z ,   rock  

Fines :   d i sseminated  s i l t ,  da rk   ye l lowish  brown 
fragments  and medium and  coarse   coa l   f ragments  

( 1 0  YR 4/2) t o  dusky  yellowish brown 
(10 YR 3 /2 )  

C lay ,   smoo th ,   s l i gh t ly   s i l t y ,   p l a s t i c   and   f i rm ,   dusky  
ye l lowish  brown ( 1  0 YR 3/21 

c 'Clayey'   sand 
Sand: f i n e   w i t h  trace medium, quartz   and  rock 

Fines:   d issercinated s i l t ,  dusky  yellowish brown 
f r agmen t s   i nc lud ing   coa l  

(10  YR 3 /2 )  

S i l t ,   s andy ,   l amina ted   w i th   abundan t   coa l   f r agmen t s ,  
dusky  yellowish brown (10 YR 3/2) 

C lay ,   smoo th ,   s l i gh t ly   s i l t y ,   dusky   ye l lowish  brown 
(10 YR 3 /2 )  

1.0 4.1 

1.1 5.2 

2.2 7.4 

2.5 9.9 

0.5 10.4 

6.6 17.0 
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NT 57 NE 18 cont 'd  

LOG 

Geologica l   c lass i f ica t ion   Li thology  Thickness   Depth  
m m 

- 
Glacial sand   and   grave l  d Sandy g r a v e l ;  becomes less grave l - r ich   be tween 20.0 

and 21.0m  4.0  21.0 
Gravel :   coarse   and   f ine   wi th  some cobble ,  

subangular  and  subrounded, clasts of   sandstone,  
g reywackes ,   vo lcan ic s   ( andes i t e   and   f e l s i t e ) ,  
some limestone  and  Highland  metamorphic  rocks 

subangular   to   subrounded,   quartz   and  rock 
f r agmen t s   i nc lud ing   f a i r ly   abundan t   coa l  

brown ( 1 0  YR 4 / 2 )  

Sand: f ine   and  medium wi th  some c o a r s e ,  

Fines:  some d isseminated  s i l t ,  da rk   ye l lowish  

e Pebbly  sand;  becomes s l i g h t l y  less pebbly  with 
depth.  Sand is  c o a r s e r   i n   p l a c e s ,   b u t   f i n e r  
gene ra l ly   f rom 24.0m 

Grave l :   f i ne   w i th   coa r se ,   subangu la r   t o  
subrounded, clasts of sandstone,  greywackes,  
a n d e s i t e ,   f e l s i t e ,  some limestone  and  Highland 
metamorphic  rocks 

subangular   to   subrounded,   quartz   and  rock 
fragments  

c l a y e y  s i l t  seams from 22.0 t o  25.0m, d a r k  
ye l lowish  brown ( 1 0  YR 4 / 2 )  

Sand: f i n e  and medium w i t h  some c o a r s e ,  

F ines :   d i sseminated  s i l t  w i t h  rare t h i n  

4.0+ 25.0 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) 

a 

b 

C 

d 

e 

b &c 

d &e 

a-c 

a-e 

Fines  

17 

30 

19  

4 

7 

22 

5 

20  

12 

percentages  

Sand Gravel  

from t o  
- -  
83 0 0.1-  1.1 

1.1- 2.1 
2.1- 3.1 

Mean 

7 0  0 4.1- 5.2 

81  0 7.4-  8.9 
8.9- 9.9 

Me a n  

67  29  17.0-18.0 
18.0-19.0 
19.0-20.1 
20.1-21 .o 
Me a n  

86 7  21.0-22.0 
22  -0-23 .O 
23.0-24.0 
24  -0-25 .O 
Me a n  

7 8  0 Me a n  

78   17  Me a n  

8 0  0 Me a n  

7 9  9 Me a n  

Fines  

1 
-i6 

9 
14  
28 
17 

30 

18  
20 
1 9  

4 
5 
3 
2 
4 

5 
4 
6 

1 1  
7 

22 

5 

20  

12 

Sand 

+ & - $ + $ -1  +1-4 
-- - 
68  21 1 
78  7 1 
7 0  2 0 
7 2   1 0  1 

6 9  1 0 

81  1 0 
79  1 0 
8 0  1 0 

25  26  9 
37 30 9 
23  26  13 
30  34  11 
29  27 1 1  

45  34  10 
40  36  13 
46  34  9 
44  29 8 
43  33  10 

77 1 0 

37 '3 1 1 0  

7 5  5 ** 
54   19  6 

Grave 1 

+4-16  +16-64  +64 mm 
- -- 

1 
0 
0 ** 

0 

0 
0 
0 

9 
8 

18  
11  
12 

6 
5 
3 
4 
5 

0 

8 

** 

4 

0 
0 
0 
0 

0 

0 
0 
0 

18 
11  
1 1  
12 
13 

0 
2 
2 
4 
2 

0 

7 

0 

4 

0 
0 
0 
0 

0 

0 
0 
0 

9 
0 
6 
0 
4 

0 
0 
0 
0 
0 

0 

2 

0 

1 

5 

§ 

5 
5 

§ 
5 
5 
§ 

§ 
5 
§ 
§ 
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NT 57 NE 19 5829 7987 Howden Bum, East Linton Block G 

S u r f a c e   l e v e l  +17.Om (+55.8ft) 
Water n o t   s t r u c k  
250mm percuss ion  
September  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.2m 
Mineral  5 . 6m+ 

Thickness  Depth 
m m 

S o i l ,   c l a y e y   w i t h   g r a v e l  clasts up t o   c o b b l e   s i z e  0.2 0.2 

Glacial sand   and   grave l   'C layey '   g rave l ;   consol ida ted ,  damp and   i ron-s ta ined  
below 1.2m. Bou lde r s   i n   t op  metre and  below 3.2m 5.6+ 5.8 

Gravel :   coarse   with  f ine  and  cobbles   and some 
bou lde r s ,   subangu la r   t o   sub rounded ,   r ed  and 
ye l low  sands tones ,   basa l t   and   t u f f   w i th  some 
ve in -qua r t z ,   s i l t s tone   and   l imes tone  

quar tz   and   rock   f ragments ,   inc luding  a l i t t l e  
c o a l  

d e p o s i t  

Sand: f i n e ,  medium and  coarse ,   subangular ,  

Fines:   d isseminated s i l t  and c l a y   b i n d i n g   t h e  

Borehole   terminated a t  5.8m owing t o   r o c k   o b s t r u c t i o n  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (rn) 

Fines  Sand Gravel  

from t o  

13 29 58 0.2-  1.2 
1.2- 2.2 
2.2-  3.2 
3.2- 4.2 
4.2- 5.8 

Me a n  

percentages  

Fines  Sand Grave 1 

- &  + h - "  + $ -1 +1-4  +4-16 +16-64  +64 mm 

15 13  11 10 18 25 8 
20  10 9 20  25  16 0 
14 3  5 13  18 31  16 

7 6  3  9 12  23  40 
10  17 7 6 9 31  20 
13  11 7 11 16  25  17 
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NT 57 NE 20 5833 7910 Janefield,  East Linton Block G 

S u r f a c e   l e v e l  +12.8m (+42.0ft) 
Water s t r u c k  a t  +9.9m 
250mm percuss ion  
September  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Late-Glacial   marine  deposi ts  

Overburden 3. l m  
Mineral  till 1.3m 
Waste 2.lm 
Bedrock O.6m+ 

Lithology  Thickness  Depth 
m m 
- 

S o i l  0.1  0.1 

C l a y ,   f i r m ,   p l a s t i c ,   f i s s u r e d ,   f l e c k s   o f   c o a l ,   d a r k  
ye l lowish  brown (10 YR 4 / 2 )   a n d   l i g h t  brown 
(5 YR 5 /6) ,   mot t led .  Below 0.5m c l a y  becomes v e r y  
s t i f f   w i t h   s c a t t e r e d   c o a r s e   s a n d   a n d   f i n e   g r a v e l - s i z e  
clasts of   white   and  grey  sandstones,   dark  grey 
mudstone,  and  coal;  moderate brown (5 YR 4/4)  
becoming  moderate  yellowish brown (10 YR 4/4)  by 1.5m 
w i t h   l i g h t   b l u i s h   g r e y   ( 5  B 7 /11   mot t l ing  

C lay ,   s andy ,   g rave l ly ,   f i rm ,   p l a s t i c ,   da rk   ye l lowish  
brown  (10 YR 4/2). Clasts m a i n l y   f i n e ,   b u t   u p   t o  
cobb le   g rave l - s i ze ,   w i th   bou lde r s   o f   r ed   and   g rey  
sands tones   and   basa l t   f rom 2.9 t o  3.lm; sand  mainly 
f i n e   a n d  medium 

Gravel,   claybound 

2.5 2.6 

Flow till 

3.1 

4.4 

T i l l  

Calciferous  Sandstone  Heasures  

Gravel :   coarse   and   f ine   wi th  some cobbles ,  
a n g u l a r   t o   s u b r o u n d e d ,   d o l e r i t e   a n d   b a s a l t ,  
some t rachyte   l avas   and   red   porphyry ,   whi te   and  
g r e y   s a n d s t o n e s ,   g r e y   s i l t s t o n e  

rock  f ragments  

d e p o s i t   i n   p l a c e s ,   c l a y   i n c r e a s i n g   w i t h   d e p t h ,  
dusky  yellowish brown  (10 YR 3/2)  

Sand: f i n e   t o   c o a r s e ,   a n g u l a r   t o   s u b a n g u l a r ,  

F ines :   d i sseminated  s i l t  and   c l ay ,   b ind ing   t he  

s a n d y ,   s t i f f  becoming v e r y   s t i f f ,   d u s k y  
ye l lowish  brown (10 YR 3 /2)   wi th   modera te   reddish  
brown (10 R 4/6)   patches  containing  red  mudstone 
f ragments ,   increas ing   wi th   depth  

Mudstone ,   sheared ,   f i s s i le ,   modera te   reddish  brown 
(10 R 4 / 4 ) ,  with   harder   g rey ish   red  (10 R 4 / 2 )  seams, 
g r e e n   r e d u c t i o n   s p o t s  

2.1 

0.6+ 

6.5 

7.1 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  - $  + $ - t + t -1 +1-4 +4-16 +16-64 +64 mm 
-- - ------- 

6 26 68 3.1- 4.4 6 7 6 13  22 33 13 § 
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NT 57 NE 21 5940 7993 B i n n i n g  Wood, Tyninghame Block G 

S u r f a c e   l e v e l  +11.1Om (+36. l f t )  
Water s t ruck   (pe rched)  a t  +8.3m 
250  and 200m  pe rcuss ion  
October  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Made ground 

Late-Glacial mar ine   depos i t s  

T i l l  

Calciferous  Sandstone  Measures 

Waste 15.6m 
Bedrock 0.7& 

Lithology  Thickness  Depth 
m m 
- 

F i l l ;   c r u s h e d   r o c k   a n d   s o i l  0.4  0.4 

Clay, s i l t y   i n   p l a c e s ,   p l a s t i c ,   m o d e r a t e l y   f i r m   w i t h  
rare f i n e   g r a v e l   s i z e  clasts, moderate   yel lowish 
brown (10 YR 5/4)  0.6 1.0 

Clay, s i l t y   w i t h  some sandy   l enses ,   f i rm  t o  s t i f f ,  
mot t led   modera te   ye l lowish  brown (10 YR 5/41 t o  
moderate   reddish brown (10 R 4 / 6 ) ,   t h e  l a t t e r  co lou r  
predominant  below 2.0m 

S i l t ,   s o f t ,   s a n d y ,   c l a y e y ,   u n c o n s o l i d a t e d ,   w i t h  many 
sandy  and  c layey  laminae,   dark  yel lowish brown 
(10 YR 4/21 

C l a y ,   s i l t y   w i t h  a few  sandy  and s i l t y   l a m i n a e ,   s i l t y  
laminae more abundant  from  10.4 t o  12.0m, da rk  
ye l lowish  brown (10 YR 4/2)  

Diamicton: s i l t y  sandy  c lay,   f i rm  f rom 14.4m, f i n e  and 
c o a r s e   g r a v e l   s i z e   c l a s t s   w i t h  some cobb les ,  of 
subangular   to   subrounded,   red  and  yel low  sandstones,  
andes i te ,   basa l t   l imes tone   and   ve in-quar tz .  From 
14.4m clasts predominant ly   angular   to   subangular ,   red  
s i l t y  mudstone.  Dark  yellowish brown (10 YR 4/4)  
becoming  mottled  dusky  yellowish brown (10 YR 2/2)  
and  dusky  purple  (5 P 2/2)  below 14.4m 

Mudstone, s i l t y ,   s h e a r e d ,   b r o k e n ,   c a l c i t e  on j o i n t s ,  
some clay  matr ix   between  f ragments ,   moderate   reddish 
brown (10 R 4 /4 )  

1.8 2.8 

1.9 4.7 

9.3  14.0 

1.6 15.6 

0.7+ 16.3 
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NT 57 NE 22 5907  7783 Drylaw Hill Farm, East Linton Block F 

S u r f a c e   l e v e l  +19.99m (+65.6ft) 
Water s t r u c k  a t  +13.5m 
250mm pe rcuss ion  
September 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0 . 5m 
Mineral  7.2m 
Waste 1.3m+ 

Thickness  Depth 
m m 

S o i l  0.5  0.5 

Glacial sand   and   grave l  a Gravel ,   sandy  in   places ,   wi th   numerous  cobbles  a t  
2.8m, becoming more sandy  and s i l t y  towards  base 4.7 5.2 

Gravel :   coarse   and  f ine  with some cobble ,  

Sand: medium wi th   coa r se  and f i n e ,   q u a r t z   w i t h  

Fines:  s i l t  and   c l ay ,   d i s semina ted ,   w i th   s i l t y  

sandst  one  and  greywacke 

coa l   f ragments  

bands,  moderate brown (5 YR 4 /4)  t o   d a r k  
ye l lowish   orange  (10 YR 6/61 

T i l l  

b Pebbly  sand,  becoming less pebbly  with  depth 
Gravel :   coarse   and medium w i t h  some cobble ,  

Sand: f i n e   w i t h  some medium and   coa r se ,   qua r t z  

Fines:  s i l t  and   c lay ,   d i sseminated ,   modera te  

quartz   and some greywacke 

and  rock  fragments  with some c o a l  

ye l lowish  brown (10 YR 5 /4 )  

Diamic ton:   s tony   c lay ,   f i rm  becoming  s t i f fe r   wi th  
dep th ,  clasts angular ,   o f   basa l t   and   whi te   sands tone ,  
moderate   yel lowish brown (5 YR 4 / 3 ) ,  l i g h t e r  
(5  YR 4 / 4 )  a t  8.2m 

Borehole   t e rmina ted  a t  9.0m owing t o   d r i l l i n g  
d i f f i c u l t i e s  

Grading 

Mean f o r   D e p o s i t  Depth  below 
pe rcen tages  s u r f a c e  (m) 

F ines  Sand 

-- 
a 7 46 

Grave 1 

f r o m   t o  

47 0.5-  1.8 
1.8- 2.8 
2.8- 3.9 
3.9- 5.2 

Mean 

b 9 85 6 

a&b 8 59 

5.2-  6.0 
6.0- 7.7 

Mean 

33 Mean 

2.5 7.7 

1.3+  9.0 

percentages 

Fines  

- h  

6 
7 
8 
8 
7 

10 
9 
9 

8 

Sand Grave 1 

+ & - "  4 + t - 1  +1-4 

11 33 
7 23 
4 23 

18  16 
10 24 

48  20 
82  5 
71  10 

31  19 

12 
8 

11 
15 
12 

8 
2 
4 

9 

+4-16  +16-64  +64 mm 

22  16 0 
18  33 4 
18 23 13 
20  23 0 
20 23 4 

9  5 0 
1 1 0 5  
4 2 0 

14 16 3 
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NT 57 NE 23  5952  7722 Phantassie Farm, East Linton 

S u r f a c e   l e v e l  +13.59m (+44.6ft) 
Water n o t   s t r u c k  
250mm pe rcuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block F 

Mineral 4 . 3 m  
Waste 2.6m-k 

Thickness  Depth 
m m 

Glacial sand   and   grave l   'C layey '   g rave l ,   c laybound  and   t i l l - l ike  a t  t o p  4 03 4.3 
Gravel :   coarse   wi th   f ine   and  trace cobble ,  

subangular   to   subrounded,   basa l t   wi th  
sands tone ,   s i l t s tone ,   l imes tone   and  a l i t t l e  
c o a l  

Sand: f i n e ,  medium and  coarse ,   subangular   to  
subrounded,   quar tz ,   rock   f ragments   and   coa l  

Fines:  s i l t  and  c lay,   d isseminated  and  binding 
d e p o s i t  in places ,   modera te   reddish  brown 
(10 YR 4/6)  

Ti 11 Diamic ton:   c lay ,   sandy  and   grave l - r ich   in   p laces ,  
f i rm ,  clasts up t o   c o b b l e   s i z e ,   o f   b a s a l t   w i t h  some 
sands tone ,   s i l t s tone ,   l imes tone ,   ve in -qua r t z   and  a 
l i t t l e  coa l ;   boulder  a t  6.lm; moderate  reddish  brown 
(10 R 4/6) 

Borehole   terminated owing t o   a n   o b s t r u c t i o n ,   p o s s i b l y  
bedrock 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f a c e  (m) 

F ines  Sand Gravel 

f rom  to  
-- - 
15  33  52 0.0- 1.0 

1.0- 2.0 
2.0- 3.0 
3.0- 4.3 

Mean. 

percentages 

2.6+  6.9 

Fines  Sand  Grave 1 

-i6 1 + - t + t -1 +1-4 +4-16  +16-64  +64 mm 

---- --- 
28 13 9 7 13 24 6 
17  16 10 8 18 31 0 
11 13 1 2  11 22 31 0 
8  8 12 1 2  22 38 0 

15 1 2  11 10  19 32 1 
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NT 57 NE 24 5679 7843 Crauchie 

S u r f a c e   l e v e l  +16.36m (+53.7ft) 
Water s t r u c k  a t  14.7m 
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block G 

Waste 3 .2m+ 

Thickness  Depth 
m m 

S o i l :   s i l t y ,   s a n d y  loam,  dark  yellowish  brown 
(10 YR 4/2) 0.4  0.4 

Late-Glacial mar ine   depos i t s   S i l t ,   s andy ,   bedded ,   da rk   ye l lowish   o range  
(10 YR 6 / 6 )   t o  1.2m t h e n   l i g h t   o l i v e   g r e e n   ( 5  Y 5/1)  1.4 1.8 

C lay ,   s i l t y ,   l amina ted ,   f i rm ,   w i th   l amina ted  s i l t  and 
f i l m s   o f   f i n e   c o a l - r i c h   s a n d ,   c l a y  is  brownish  grey 
( 5  YR 4 /1 ) ,  s i l t  i s  l i g h t   o l i v e   g r e y  ( 5  Y 5/1)  1.4+ 3.2 

NT 57 NE 25  5650 7831 Crauchie 

S u r f a c e   l e v e l  +20.13m (+66.0ft)  
Water s t r u c k  a t  18.lm 
P i t  
October  1984 

Block G 

Waste 3.6m+ 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

So i l ,   s andy   l oam,   g rey i sh  brown ( 5  YR 3/21 0.5 0.5 

Glacial sand  and  gravel   Sand,   with s i l t  seams 0.7 1.2 
Sand: f i n e   w i t h  medium, a n g u l a r   t o  well 

Fines:  s i l t ,  disseminated  and i n  seams, mot t l ed  
rounded,   quar tz   wi th  some f e l d s p a r   a n d   c o a l  

l i g h t  brown  (5 YR 5/61 

S i l t ,   s a n d y ;   s a n d  i s  f i n e ,   w i t h  medium and   coa r se   coa l  
f ragments ,   modera te   ye l lowish  brown (10 YR 5/41 t o  
da rk   ye l lowish  brown  (10 YR 4/2)  

G lac io l acus t r ine   depos i t s   C lay ,   s i l t y ,   f i rm ,   l amina ted   and   micaceous ,   b rowni sh  
g rey   (5  YR 3/11 

1.4 2.6 

1.0+  3.6 
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NT 57 NE 26 5710  7579 Wiles Castle, East Linton Block A 

S u r f a c e   l e v e l  +32.6m (+107.0ft)  
Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.3m 
Mineral  3.0m+ 

Thickness  Depth 
m m 

S o i l ;   g r a v e l l y ,   s i l t y  loam, medium  brown ( 5  YR 3 / 4 )  0.3 0.3 

Alluvium 

Grading 

Mean fo r   Depos i t  
percentages 

F ines  Sand Gravel 

6 32 6 2  

Gravel,  becoming less coa r se   w i th   dep th ,  some i ron   pan  
bands 3.0+ 3.3 

Gravel :   coarse   with  f ine  and some cobble ,  
subrounded  to   rounded ,   ch ie f ly   sands tone   wi th  
some igneous  rocks,   greywacke,   l imestone,   coal  
and s i l t s  tone 

rounded,   quar tz   wi th   coa l ,   rock   f ragments   and  
f e l d s p a r  

Fines:  s i l t  and  clay,   disseminated,  moderate 
ye l lowish  brown (10 YR 5 / 4 )  becoming  dusky 
brown ( 5  YR 2/2)   wi th   depth  

Sand: medium a n d   c o a r s e   w i t h   f i n e ,   a n g u l a r   t o  

Depth  below 
s u r f a c e  (m) percentages 

Fines  Sand  Grave 1 

from t o  - &  + & - ,$ + ,$ -1 +1-4 +4-16  +16-64  +64 mm 
- ~ - -  --- 

0.3- 2.0 5  6 1 1   1 0  14  41 13  
2.0- 3.3 8 5 1 7  14 18 38 0 

Me an  6 6 1 4  12 16 39 7 

NT 57 NE 27 5862  7998 Howden Bum 

Surf ace l e v e l  +15. Om (+49 . 2f t )  
Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block G 

Overburden 0.5m 
Mineral  3.0mt 

Thickness  Depth 
m m 

Soil:   sandy  loam,  moderate brown ( 5  YR 3 / 4 )  0.5 0.5 

Glacial sand   and   grave l  'Very  clayey'   sand; some rare c o a r s e   a n d   f i n e   g r a v e l  
pebbles  3.0+ 3.5 

Sand: f i n e   w i t h  medium and   t r ace   coa r se ,   angu la r  
t o  rounded,   quartz   with  ferromagnesians,   coal ,  
some fe ldspa r   and  mica 

and  seams,  moderate brown ( 5  YR 4 / 4 )  
Fines:  s i l t ,  disseminated  and as rare laminae 
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

f rom  to  - &  + & - $ + t -1 +1-4  +4-16  +16-64  +64 ~ I U  

-- - ---- --- 
20   80  0 0.5- 3.5 20 57 22 1 0 0 0 

NT 57 NE 28 5962 7750 

S u r f a c e   l e v e l  +13.59m ( + 4 4 . 6 f t )  
Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Alluvium 

Grading 

Li thology 

Dovecot,  Phantassie, East Linton Block A 

Overburden 0.2m 
Mineral  3 . 3m+ 

Thickness  Depth 
m m 

Soi l :   sandy  loam  with  pebbles  0.2 0.2 

Gravel;  sand  seam  from 2.3 t o  2.5m w i t h   g r a v e l  
becoming coarser   f rom 0.8m 3.3+ 3.5 

Gravel :   coarse   wi th   cobble   and   f ine   and  some 
bou lde r s ,   subangu la r   t o   rounded ,   ch i e f ly  
s a n d s t o n e s ,   d o l e r i t e   a n d   b a s a l t  

Sand: medium and   coa r se   w i th   f i ne ,  well rounded, 
quar tz   wi th   rock   f ragments   and   fe ldspar  

F ines :  s i l t  and  c lay,   d isseminated  and as r a r e  
t h i n   c l a y e y  seams, moderate  brown (5  YR 4 / 4 )  

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) 

F ines  Sand Gravel  

from t o  
-- - 

3  32  65 0.2- 2.0 
2.0- 3.5 

Me a n  

percentages  

F ines  Sand Grave 1 

- &  + & - $ + $ -1 +1-4 +4-16  +16-64  +64 ~ I U  

--__I_- --- 
3  6 18  12 18  22 21 
4  5 1 0   1 1  15  33  22 
3  6 14  12 17  27 2 1  
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NT 57 SW 20 

S u r f a c e   l e v e l  +55m (+180ft) 
Groundwater   level  +53m 
250mm percuss ion  
August 1985 

5005 7132 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Parkend (Westfield), Haddington Block A 

Overburden 0.9m 
Mineral  3 . 9m-k 

Thickness  Depth 
m m 

Head 

Alluvium 

Soi l :   loam,  c layey,  brown 

Diamic ton :   c l ay ,   s andy ,   s i l t y ,   so f t ,   w i th  a few f i n e  
g r a v e l   s i z e  clasts of  sandstone,  greywacke  and 
igneous  rocks,  some sandy seams 

Gravel ;   f ines   b ind   the   depos i t   in   p laces   above  2.5m, 
cobbles   a lone   recovered  a t  3.4m, cobb les   up   t o  230mm 

Gravel :   coarse   wi th   f ine   and   cobble ,   ch ie f ly  
subrounded  with  subangular,   sandstone, 
s i l t s tone ,   ve in-quar tz ,   g reywacke ,   igneous  
rocks  and  l imestone,   wi th  some c o a l  

subangular   to   subrounded,   quartz   and  rock 
fragments   including some c o a l  

Fines:  s i l t  and clay,   d isseminated,   moderate  
brown (5 YR 4/4) 

Sand: coarse   wi th  medium and some f i n e ,  

Borehole   terminated a t  4.8m owing t o   r o c k   o b s t r u c t i o n  

Grading 

Mean f o r  Deposi t  Depth  below 
percentages s u r f a c e  (m) percentages 

Fines  Sand Gravel 

f r o m   t o  

5 36 59  0.9-  1.9 
1.9-  2.9 
2.9-  4.0 
4.0-  4.8 

Mean 

-- 
0.3  0.3 

0.6 0.9 

3.9+ 4.8 

Fines Sand  Grave 1 

1 
- G  + - t + t -1 +1-4 +4-16  +16-64  +64 m a  

11 10 10 16 13  24  16 
7 7 8 12 18 48 0 
1 3 12 18 25  21  20 
1 4 18 28 30  19 0 
5 6 12  18 2 1  28 10 
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NT 57 SW 21 

S u r f a c e   l e v e l  +44m (+144ft)  
Groundwater   level  +41m 
250m  pe rcuss ion  
August  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Alluvium 

T i l l  

Calciferous  Sandstone  Measures  

Grading 

Mean f o r  Deposi t  
percentages 

5296 7453 Abbey Bridge, Baddington Block A 

Overburden 0.6m 
Mineral  2.8m 
Bedrock 0.9mt 

Lithology  Thickness   Depth 
m m 

Soi l :   sandy  loam,   dark   ye l lowish  brown (10 YR 4/2)  0.6 0.6 

'C l ayey '   g rave l ;   c l aybound   i n   pa r t ,  somewhat sandy,  
cobbles  abundant  from 2.8 t o  3.4m 2.8 3.4 

Gravel :   coarse   with  f ine  and some cobble ,  
s u b a n g u l a r   t o   r o u n d e d ,   s a n d s t o n e ,   s i l t s t o n e ,  
greywacke  and some ve in-quar tz   wi th  trace of 
l i m e s t o n e   a n d   f e l s i t e  

Sand: medium and f i n e   w i t h   c o a r s e ,   s u b a n g u l a r ,  
quartz   and  rock  f ragments  

F ines :   c lay   and  s i l t ,  disseminated 

D i a m i c t o n :   c l a y ,   s i l t y ,   s t o n y ,   f i r m   t o   h a r d ,   a n g u l a r  
t o   s u b a n g u l a r  clasts o f   s ands tones   and   s i l t s tones  
w i t h   b a s i c   t o   i n t e r m e d i a t e   i g n e o u s   r o c k s ,   u p   t o  
cobble   and  boulder   s ize .   Dark  yel lowish brown 
(10 YR 3 /2 )  , becoming  dusky  yellowish brown 
(10 YR 2/2)  by 4.0m 

Sandstone, medium g r a i n e d ,   b u f f ,   w i t h  some g r i t  and 
? t u f f a c e o u s   b a n d s ,   s o f t  

Depth  below 
s u r f  ace (m) 

Fines  Sand Gravel 

from t o  
-- - 
10 33 57  0.6- 1.7 

1.7-  2.8 
2.8-  3.4 

Mean 

2.1 5.5 

0.9+ 6.4 

percentages 

Fines  Sand  Grave 1 

- &  + & - i + -1 +1-4 +4-16  +16-64  +64 
---- --- 
1 2  12 14 8 20 25 9 

9 10 13 10 16  35 7 
9 10 10  9 15 40 7 1  

10  11 13 9 1 7  32  8 
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NT 57 SW 23 

S u r f a c e   l e v e l  +6h (+197ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

5045 7098 Parkend,  Westfield 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block E3 

Waste 2.3& 

Thickness  Depth 
m m 

Soi l :   s i l ty ,   pebbly   loam,   modera te  brown (5 YR 3/41 0.3 0.3 

T i l l  

NT 57 SW 24 

S u r f a c e   l e v e l  +72m (+236ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

Diamic ton :   c l ay ,   s i l t y ,   f i rm ,  clasts c h i e f l y   o f  
s ands tone ,   g reywacke ,   s i l t s tone   and   f i ne   g ra ined  
igneous  rocks,  becomes  more s tony   w i th   dep th ,  
moderate   reddish brown  (10 R 4 /41   bu t   var iab le   200+ 2.3 

5005 7003 Begbie Wood 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block E3 

Waste 2 .2m+ 

Thickness  Depth 
m m 

T i l l  D i a m i c t o n :   c l a y ,   s t o n y ,   s t i f f ,   w i t h  clasts up t o  
cobb le   s i ze   ch i e f ly   o f   s ands tone   and   l imes tone   w i th  
some greywacke,  weathered  orange  brown t o  0.7m t h e n  
brownish  grey ( 5  YR 3/1) 1.9+ 2.2 
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NT 57 SW 26 5094 7011 Bolton Block A 

S u r f a c e   l e v e l  +68m (+223ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Waste 0.9m 
Bedrock 0.6& 

Thickness  Depth 
m m 

Alluvium 

Calc i fe rous   Sands tone  
Measures 

NT 57 SW 27 

S u r f a c e   l e v e l  +58m (+190ft)  
Water   no t   s t ruck  
P i t  
October 1984 

LOG 

S o i l :   s i l t y ,   g r a v e l l y  loam,  moderate brown (5 YR 3/3)  0.3 0.3 

Grave 1 0.6 0.9 
G r a v e l :   f i n e   t o   c o b b l e   w i t h   b o u l d e r s ,   a n g u l a r  

t o  rounded,  sandstone  and  greywacke  with  vein- 
quartz   and  igneous  rocks 

quartz   and  rock  f ragments  

r e d d i s h  brown (10 R 4/61 

Sand: f i n e  t o  c o a r s e ,   a n g u l a r   t o   s u b r o u n d e d ,  

Fines:  s i l t  and  clay,   disseminated,  moderate 

Marl, r e d ,   s o f t  

Mudstone, s i l t y ,   l i g h t   o l i v e   g r e y   ( 5  Y 6/1)  

5163  7152 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Co 1s tom Bridge , Le nnoxlove 

0.2 1.1 

0.4+ 1.5 

Block A 

Waste 2 .om+ 

Thickness  Depth 
m m 

S o i l :   s i l t y  loam,  moderate brown (10 YR 4/4) 0.3 0.3 

Alluvium 

T i l l  

Clay,   s i l ty ,   unbedded,   mott led  moderate   reddish  orange 
(10 R 5 /6 )  0.5 0.8 

G r a v e l ,   c l a y e y ,   c l a s t s   c o a r s e   a n d   f i n e ,   s u b r o u n d e d   t o  
rounded,  of  sandstone;  matrix i s  s i l t y   c l a y ,   m o d e r a t e  
brown  (5 YR 4/41 0.6 1.4 

S i l t ,  unbedded,  moderate  reddish  orange  (10 R 5/6)  0.1 1.5 

Diamicton:   c layey s i l t ,  s o f t ,   p e b b l y ,   m o t t l e d   r e d d i s h  
brown  (10 R 4/6)  0.5+ 2.0 
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NT 57 SW 29 

S u r f a c e   l e v e l  +43m (+141ft)  
Water n o t   s t r u c k  
Pit 
October  1984 

LOG 

5421  7497 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Stevenson House, Eaddington Block E,, 

Waste 2.3mt 

Thickness  Depth 
m m 

Soil: s i l t y  loam,  moderate  yellowish  brown  (10 YR 4/4)  0.4 0.4 

T i l l  

NT 57 SE 1 

S u r f a c e   l e v e l  +185m (+607ft)  
Water   no t   s t ruck  
250mm pe rcuss ion  
November 1985 

LOG 

D i a m i c t o n :   c l a y ,   s t o n y ,   s a n d y ,   s i l t y ,   h a r d ,   w i t h   f i n e  
t o   c o b b l e   s i z e   c l a s t s ,   c h i e f l y   w h i t e ,  brown and  red 
sandstones  and  igneous  rocks,   boulder  a t  b a s e ,   s o f t  
from 2.lm, mot t l ed  medium g r e y  (N5) t o   m o d e r a t e  brown 
(5 YR 4/4) 1.9+ 2.3 

5767 7006 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Sled Hill, Garvald Block D 

Waste 6.9mt 

Thickness  Depth 
m m 

S o i l ,   c l a y e y ,  brown 0.2 0.2 

T i l l  Diamic ton:   c lay ,   sandy,   loca l ly   very   sandy (1.5 t o  
1 . 8 m ) ,   v e r y   s t i f f  t o  s t i f f ,   c l a s t s  up t o   c o b b l e  s ize ,  
but   genera l ly   f ine   wi th   coarse   be low 3.5m, b a s a l t  
with  red  and  buff   sandstones,   vein-quartz ,   greywacke 
and some coa l ,   modera te   reddish  brown (10 R 4 / 6 )   t o  
2.5m t h e n   d a r k   r e d d i s h  brown (10 R 3 / 6   t o   3 / 4 )  

D iamic ton :   c l ay ,   s i l t y ,   ve ry   s andy ,  rare subangular ,  
f i n e   g r a v e l - s i z e  clasts, c h i e f l y  of s a n d s t o n e ,   c o a l  
and   ve in -qua r t z .   F requen t   t h in   f i ne   s andy   s i l t y  
seams; moderate   reddish brown (10 R 4 /6) ,   mot t led  
dark   ye l lowish   orange   (10  YR 6/61 a t  base 

5.6 5.8 

1.1+ 6.9 

Borehole   terminated a t  6.9m owing t o   d r i l l i n g  
d i f f i c u l t i e s  

1 5 2  



NT 57 SE 2 5857 7132 Garvald Grange 

S u r f a c e   l e v e l  +149.09m (+489. l f t )  
Water s t r u c k  a t  +141.8m 
250m percuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Flow till 

Glacial sand  and  gravel  

Till 

Block D 

Overburden 0 . 3m 
Mineral  till 1.0m 
Mineral  6 . h  
Waste 0.5m-k 

Lithology  Thickness  Depth 
m m - 

Soil:  pebbly  loam,  compacted 0.3 0.3 

a 'Clayey '   g rave l ;   depos i t   c laybound,   f i rm  in   p laces  
b u t   g e n e r a l l y   s o f t  1.0 1.3 

Gravel :   f ine   and   coarse   wi th  some cobble ,   mainly 
subangular ,   sands tone ,   s i l t s tone ,   g reywacke   and  
f ine   g ra ined   i gneous   rocks   w i th  some vein-  
qua r t z   and   qua r t z i t e .   Cobb les   ch i e f ly  
compr i se   basa l t i c   rocks  

rounded,  quartz  and  rock  fragments 

( 5  YR 5 / 6 )  

Sand: c o a r s e   w i t h  medium a n d   f i n e ,   a n g u l a r   t o  

F ines :  s i l t  a n d   c l a y ,   d i s s e m i n a t e d ,   l i g h t  brown 

b 'Clayey '   sandy  grave l ,   conta in ing  seams of poor ly  
so r t ed   s and ,   pebb ly   s and   and   s i l t y   s and  

Grave l :   f i ne   w i th   coa r se ,   subangu la r   t o  well 
rounded ,   s ands tone ,   s i l t s tone   and   f i ne   g ra ined  
igneous  rocks  with some vein-quartz  and 
q u a r t z i t e  

rounded,  quartz  and  rock  fragments 

r e d d i s h  brown (10 R 4 /4)  

Sand: medium w i t h   c o a r s e   a n d   f i n e ,   a n g u l a r   t o  

Fines:  s i l t  and  c lay,   d isseminated,   moderate  

c G r a v e l ,   c l a y e y   t o  4.4m 
Gravel :   coarse   with  f ine  and some cobble ,  

subangular   to   rounded ,  cream sands tone ,   va r ious  
igneous   rocks   o f   bas i c   t o   i n t e rmed ia t e  
composi t ion 

Sand: coa r se   w i th  medium and some f i n e ,   a n g u l a r  
t o  rounded,  quartz  and  rock  fragments 

Fines:  s i l t ,  d i s semina ted ,   g rey i sh   r ed  
(10 R 4 /3)  

Diamicton:   c lay,   sandy,   s tony,  clasts of andes i t e   and  
l imes tone ,   mat r ix  pale reddish  brown (10 R 5/5)  

Borehole   terminated owing t o   r o c k   o b s t r u c t i o n  

2.0 3.3 

4.0 7.3 

0.5+ 7.8 
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

a 

b 

C 

b&c 

a-c 

Fines  . Sand  Gravel 

from t o  

16  39  45  0.3-  1.3 

14  63  23  1.3-  2.2 
2.2-  3.3 

Mean 

7 35  58  3.3-  4.4 
4.4-  5.5 
5.5-  6.5 
6.5-  7.3 

Mean 

9 45  46 Mean 

10 43  47 Me an 

Fines  

1 
-is 

16 

12 
15 
14 

7 
7 
8 
7 
7 

9 

10 

Sand 

+ - j ;  + -1 +1-4 
-- - 
12  12  15 

19  31  20 
15  19  24 
17  24  22 

7 13  16 
5 14  16 
6  9 16 
7 11 21 
6 12  17 

10 16  19 

10 15 18 

Grave 1 

+4-16  +16-64  +64 mm 
--- 
21  20 4 

13 5 0 
21 6 0 
17 6 0 

21  15  21 
23  24 11 
22  39 0 
29  25 0 
23  26 9 

21  19 6 

22  19 6 

NT 57 SE 3 5864 7055 Nunraw Barns, Garvald 

S u r f a c e   l e v e l  +162.79m  (+534.lft) 
Water n o t   s t r u c k  
250mm percuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block D 

Overburden 0.2m 
Mineral  3.7m 
Waste 2.6mf 

Thickness  Depth 
m m 

S o i l :   g r a v e l l y  loam 0 02  0.2 

Glacial sand  and  gravel  Sandy  gravel;  rare seams of   f i ne   s and   and  s i l t  from 3.7  3.9 
1.3 t o  2.4m, grave l   f rom 3.6 t o  3.9m 

Gravel :   coarse   wi th   f ine ,   subangular   to   rounded ,  
red  and cream s a n d s t o n e s ,   f i n e   g r a i n e d   b a s i c  t o  
intermediate   igneous  rocks  and  greywacke  with 
some conglomerate  and  quartz 

subrounded,  quartz  and  rock  fragments 

g r e y i s h   r e d  (10 R 4/21 

Sand: c o a r s e   w i t h   f i n e   a n d  medium, a n g u l a r   t o  

Fines:  s i l t ,  disseminated  and i n  seams t o  2.4m, 

T i l l  D i a m i c t o n :   s t o n y - ,   s a n d y ,   s i l t y   c l a y ,   a n g u l a r   t o  
well rounded clasts of red  and  grey  sandstone,  
b a s a l t i c   l a v a ,   p o r p h y r y ,   f e l s i t e   a n d   d o l e r i t e ,  
moderate   reddish brown (10 R 4/61 2.6+  6.5 

Borehole   terminated owing t o  slow p r o g r e s s   i n  t i l l  
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f a c e  (m) 

Fines  Sand Gravel 

from t o  

9 50  41 0.2- 1.3 
1.3- 2.4 
2.4- 3.6 
3.6-  3.9 

Mean 

percentages 

Fines  Sand  Grave 1 

8 7 11 15 19  40 0 

8 9 21  21 21 20 0 

9 11 21 18 17 24 0 

1 2  18 31 18 1 2  9 0 

No g r a d i n g   d a t a   a v a i l a b l e  

NT 57 SE 4 5996 7108 

S u r f a c e   l e v e l  +168.3m (+552.2ft) 
Water n o t   s t r u c k  
250mm pe rcuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Glacial sand  and  gravel  

T i l l  

Stoneypath  Tower, Garvald Block D 

Overburden 0 . 3m 
Mineral  4.7m 
Waste 5.lmt 

Li thology  Thickness   Depth 
m m 

S o i l :  pebbly  loam 0.3  0.3 

a Sandy g rave l ;   c l aybound   t o  0.9m with seams of s i l t  
below 1.9m. Gravel  becomes f i n e r   w i t h   d e p t h  2.0  2.3 

Gravel :   cobble   with  f ine  and  coarse ,   subangular  
to   rounded,   red  and  cream  sandstones  with 
coa r se   g ra ined   g reywacke ,   bas i c   f i ne   g ra ined  
igneous  rocks  and  vein-quartz 

Sand: medium wi th   coa r se   and   f i ne ,   angu la r   t o  
rounded,  quartz  and  rock  fragments 

Fines:  s i l t  and  clay,   disseminated,  moderate 
r e d d i s h  brown (10 R 4/41 

b 'Very  clayey'   pebbly  sand;  with 20cm and 5cm d iamic t  
seams from 3.0 t o  3.2m and a t  4.lm r e s p e c t i v e l y ,  
composed  of small g r a v e l   c l a s t s  in a mott led 
ye l lowish  brown (10 YR 4/2)  and  moderate  reddish 
brown  (10 R 4 / 2 ) ,   s i l t y   c l a y e y   m a t r i x  

Gravel :   f ine   and   coarse ,   subangular   to   rounded ,  
red  and cream sands tones   w i th   coa r se   g ra ined  
greywacke ,   bas ic   f ine   g ra ined   igneous   rocks   and  
vein-quartz  

Sand: medium w i t h   f i n e   a n d   c o a r s e ,   a n g u l a r   t o  
rounded,  quartz  and  rock  fragments 

Fines:  s i l t  and  clay,   disseminated  and in c layey  
bands  described  above, rare t h i n   c o a l - r i c h  
s i l t y  seams, moderate   reddish brown (10 R 4/4)  

Diamicton: s i l t ,  sandy,   s tony,   moderately  f i rm,  clasts 
a l m o s t   e n t i r e l y  composed of f ine   g ra ined   micaceous  
sandstone,   moderate   reddish brown (10 R 4 /6 ) ,  
becoming  sandstone  rubble  towards  base 

Borehole   terminated owing to   s low  p rogres s ,   p robab ly  
near   to   rockhead  
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f  ace (m) percentages 

Fines  Sand Gravel Fines  Sand  Grave 1 

from t o  
-- - 

a 8 52 40 0.3- 1.3 
1.3-  2.3 

Mean 

b 23  66 11 2.3-  3.2 
3.2- 4.3 
4.3-  5.0 

Mean 

a&b  17 59  24 Me an 

---- --- 
7  7 13  12 17  13 31 

10 11 43  14 10  12 0 
8  9 30  13 13 1 2  15 

18  19 32  15 9  7 0 
20  25 38  12 4 1 0 
35  39 10 4 5  7 0 
23 27 28 11 6  5 0 

17  19 28  12 9  8  7 

NT 57 SE 5 5973 7004 Nunraw Abbey, Garvald 

S u r f a c e   l e v e l  +194.8m (+639. l f t )  
Water s t r u c k  a t  +184.3m 
250  and 200mm pe rcuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block D 

Overburden 0.2m 
Mineral  7.0m 
Waste 3 . l m  
Mineral  till 3.9m 
Waste 1 .om+ 

Thickness  Depth 
m m 

S o i l ,   g r a v e l l y  0.2  0.2 

Glacial sand  and  gravel  a Grave l ;   f i n ing  downwards, some small boulders  a t  t o p  
Gravel :   f ine  and  coarse   with  cobble ,   subrounded 

t o  well rounded,   chief ly   yel low,   red and g rey  
s a n d s t o n e s ,   t u f f ,  basalt ,  q u a r t z i t e ,   s o f t i s h  
red  mudstone,  cream  ?cornstone  and rare vein-  
q u a r t z  

subrounded,  quartz  and  rock  fragments 

brown  (10 R 3 /6 )  

Sand: coarse   wi th  medium a n d   f i n e ,   a n g u l a r   t o  

Fines:  s i l t ,  disseminated,   moderate   reddish 

b Sandy   g rave l ;   coa l   deb r i s   i n   s and   f rom 2.2 t o  2.5m 
Gravel :   f ine  with  coarse   and some cobble ,  

subrounded t o  well rounded,  composition as 
above 

Sand: medium w i t h   f i n e   a n d   c o a r s e ,   a n g u l a r   t o  
subrounded,  compositfon as above 

Fines:  s i l t ,  d isseminated   and   a l so  as seams of 
f i n e   s a n d y  s i l t ,  moderate  yellowish  brown 
(10 YR 5 /4 )  

c Pebbly   sand;   inc luding  20cm s i l t y   s a n d  seam from 5.8 
t o   6 . b  

G r a v e l :   f i n e   w i t h  some coarse ,   composi t ion  as 

Sand: medium w i t h  some f i n e   a n d   c o a r s e ,   a n g u l a r  

Fines:  s i l t ,  d isseminated   and   in  seams, moderate 

above 

to   subrounded,   main ly   quar tz  

ye l lowish  brown (10 YR 5/4)  

2 .o 

2.4 

1.8 

2.2 

4.6 

6 -4 
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NT 57 SE 5 cont 'd  

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

T i l l  

d Sandy g r a v e l ;   w i t h   c o b b l e s   i n  a sandy  matr ix   f rom 
7.1 t o  7.2m 0.8 

Gravel :   f ine   wi th  some coa r se ,   subangu la r   t o  

Sand: medium wi th  coarse a n d   f i n e ,   a n g u l a r   t o  

Fines:  s i l t ,  disseminated  and some c l a y  as 

subrounded,  composition as above 

subrounded,  quartz  and  rock  fragments 

c u t i c l e s ,   m o d e r a t e   r e d d i s h  brown (10 R 3 /6 )  

D i a m i c t o n :   s a n d   m a t r i x ,   c l a y e y ,   s i l t y ,   f i r m   b u t  
c rumbl ing ,   d i spersed  clasts up t o  c o b b l e   s i z e ,  
a n g u l a r   t o   s u b r o u n d e d ,   c h i e f l y   r e d d i s h  brown 
sands tone ,   s i l t s tone ,   po rphyry .   Loca l ly  more s t o n y  
wi th   sandy  c lay   mat r ix .   Modera te   reddish  brown 
(10 R 4 /6)  

e 'Very  clayey'   pebbly  sand;  crumbly  above water, 
probably   d iamic ton  

Gravel :   coarse   and   f ine ,   angular   to   subrounded,  
b l a c k   s h a l e   a n d   r o t t e d   w h i t e   ? f e l d s p a r ,   w i t h  
some sands tone  

ye l lowish  brown (10 YR 5/41 
Sand: f i n e   w i t h  medium and some coarse,   moderate  

D i a m i c t o n :   v e r y   s a n d y   c l a y ,   s i l t y   i n   p a r t ,   f i r m   t o  
v e r y   s t i f f ,   w i t h  clasts up t o   c o a r s e   g r a v e l   s i z e ,  
angular   to   rounded ,   o f   sands tone ,   sha le   and  rare 
coal ,   moderate   yel lowish brown (10 YR 5 /4 )  t o  14.8m, 
then  moderate  brown (5 YR 3 /4)  

Boreho le   t e rmina ted   fo r   t echn ica l   r ea sons  

Grading 

Nean f o r   D e p o s i t  Depth  below 
percentages  s u r f   a c e  (m) percentages  

F ines  Sand 

-- 
a 4 30 

b 8 6 1  

C 7 88 

d 8 63 

e 22  70 

a&b&d 6 50 

a-d 7 60 

a-e 12  64 

Gravel 

f rom  to  

66 0.2- 1.2 
1.2- 2.2 

Me a n  

31 2.2-  3.2 
3.2- 4.6 

Mean 

5 4.6-  5.6 
5.6-  6.4 

Mean 

29 6.4-  7.2 

8 10.3-14.2 

44 Mean 

33 Hean 

24 Mean 

3.1 

3.9 

1 .M- 

7.2 

10.3 

14.2 

15.2 

F ines  

4 

2 
6 
4 

10 
6 
8 

6 
9 
7 

8 

22 

6 

7 

12 

Sand 

+ - + t -1 +1-4 
-- - 

5 10  12 
7 13 15 
6 11 13  

31  29 8 
6 37 13 

16  34 11 

13 71 5 
18 65  5 
1 5   6 8  5 

12  32  19 

42  23 5 

12  25 13 

13  36 11 

23  32 9 

~ ~ ~ ~ ~ 

Grave 1 

+4-16  +16-64 +64 ~UIU 

--- 
22  19  30 
29  30 0 
26 25  15 

15  7 0 
19  15 4 
17  12 2 

4 1 0 
3 0 0 
4 1 0 

26 3 0 

4  4 0 5  

22  15 7 

17 11 5 

12  9  3 

1 5 7  



NT 57 SE 6 5561 7741 East Bearford Block H,, 

Surf  ace l e v e l  +5 2.07m (+17 0 . 8f t) 
Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.3m 
Mineral  3.0m+ 

Thickness  Depth 
m m 

S o i l :   l i g h t ,   s a n d y ,   g r a v e l l y  loam,  moderate  brown 
( 5  YR 3 / 4 )  0.3 0.3 

Glacial sand   and   grave l  a Gravel  1.7 
G r a v e l :   f i n e   a n d   c o a r s e   w i t h   r a r e   c o b b l e s   a n d  

boulders ,   subrounded  to   rounded ,   sands tone ,  
b a s a l t ,   f e l s i t e   a n d   o t h e r   i g n e o u s   r o c k s ,   w i t h  
ve in-quar tz  

Sand: f i n e  and medium w i t h   c o a r s e ,   a n g u l a r   t o  
rounded,  quartz  and  rock  fragments 

Fines:  s i l t  and   c lay ,   d i sseminated   and   c lay   f rom 
r o t t e d   i g n e o u s  clasts, g r e y i s h  brown ( 5  YR 4 / 2 )  

2.0 

b Pebbly  sand; rare p e b b l e s ,   p o s s i b l y   f a l l e n   i n   f r o m  
above 

G r a v e l :   f i n e   w i t h   c o a r s e  
Sand: f ine   and  medium wi th  some c o a r s e ,   a n g u l a r  

t o  r o u n d e d ,   c h i e f l y   q u a r t z   w i t h  
ferromagnesians,   fe ldspar   and  rock  f ragments  

F ines :  s i l t ,  disseminated,   moderate   yel lowish 
brown ( 1 0  YR 5 / 4 )  

1.3+ 3.3 

Grading 

Mean fo r   Depos i t  Depth  below 
percentages  s u r f  ace (m) percentages  

F ines  Sand Gravel   Fines  Sand Grave 1 

from t o  - &  + $ - t + t -1 +1-4  +4-16 +16-64  +64 IMI 

-- - ---- --- 
a 6 32 62  0.3-  2.0 6 7 9  16 33  29 0 

b 5 89 6 2.0- 3.3 5  47 39  3 4 2 0 

a& b 6 57 37 Mean 6  25 22  10 20  17 0 
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NT 57 SE 7 5793 7035 Sled Hill, Garvald 

S u r f a c e   l e v e l  +173.49m (+569.2f t) 
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block E4 

Waste 2.3mt 

Thickness  Depth 
m m 

S o i l :   s i l t y ,   s a n d y  loam  with  pebbles,  moderate  brown 
(5 YR 3/31 0.3 0.3 

T i l l  D iamic ton :   s i l t y ,   s tony   c l ay ,   modera t e ly   f i rm ,   w i th  
boulders   and   cobbles   o f   bas ic   igneous   rocks ,  
sands  tones,   vein-quartz  and  greywacke,  moderate 
r e d d i s h  brown (10 R 4/6)  

NT 67 NU 3 6012 7806 Preston Mains, East Linton 

S u r f a c e   l e v e l  +20.7m (+67.9 f t )  
Water s t r u c k  a t  +12.7m 
250mm pe rcuss ion  
August  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

2.0+ 2.3 

Block F 

Overburden 0.3m 
Mineral  5.8m 
Waste 1.4m 
Mineral  1 . 5m 
Waste 2.3& 

Thickness  Depth 
m m 

S o i l ,   g r a v e l - r i c h  0.3 0.3 

Glac ia l   sand  and g r a v e l  a Gravel ;   c laybound  to  2.0m 
Gravel :   coarse   with  f ine  and some cobble ,  

s u b a n g u l a r   t o   s u b r o u n d e d ,   s a n d s t o n e ,   s i l t s t o n e ,  
greywacke,   basal t ,   vein-quartz   and some c o a l  

Sand: medium wi th   coarse   and   f ine ,   subangular  
quar tz   and   rock   f ragments   inc luding  some c o a l  

Fines:   d isseminated s i l t  and   c l ay   w i th  some 
s i l t y   c l a y   l a m i n a e ,   m o d e r a t e ,   r e d d i s h  brown 
(10 R 4/6)  

?Flow till  

Glacial sand   and   grave l  

b Pebbly  sand 
Grave l :   f i ne   w i th   coa r se ,   compos i t ion  as above 
Sand: medium w i t h   f i n e   a n d   c o a r s e ,   f i n e   g r a i n e d  

l i g h t  brown (5 YR 5/6)  seam from 4.2m t o  4.6m, 
composition as above 

Fines:   d isseminated s i l t  and   c l ay  

Diamic ton :   c l ay ,   s andy   and   s i l t y ,   s t i f f ,   modera t e  
r e d d i s h  brown (10 R 4 /6) .   F ine   g rave l -s ize  
subangular  clasts of sands tone   wi th  some c o a l  

S i l t y   s a n d ,   f i n e   w i t h  medium and  coarse ,   subangular ,  
quartz   and  rock  f ragments .  Some rare subrounded  f ine  
grave l -s ize   c las t s   o f   sands tone   and   igneous   rocks .  
S i l t  and c l a y   d i s s e m i n a t e d ,   a l s o  as c o a l - r i c h   s i l t y  
c lay  laminae.   Moderate   reddish brown (10 R 4/6)  

2.9  3.2 

2.9 6.1 

0.5 6.6 

0.4  7 .O 
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NT 67 NW 3 cont  'd 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

?Flow t i l l  D i a m i c t o n :   c l a y ,   s a n d y ,   s i l t y ,   s t i f f ,   w i t h  clasts up 
t o  cobb le   s i ze ,   o f   s ands tone   w i th  some b a s a l t .  
Moderate   reddish brown (10 R 4 / 6 )  0.5 7.5 

Glacial sand   and   grave l  c 'Very   c layey '   pebbly   sand;   g rave l   in   top  0.5m 1.5 9 - 0  
Grave l :   f i ne   w i th  trace coarse,   subrounded, 

Sand: f i n e   w i t h  some medium and  coarse ,  
s ands  tone 

subangular ,   quar tz   and   rock   f ragments   inc luding  
c o a l  

r e d d i s h  brown (10 R 4/6) 
Fines:  s i l t  and  c lay,   d isseminated,   moderate  

T i l l  Diamic ton:   c lay ,   sandy,   hard ,   s t ruc ture less .   F ine  
gravel-   and some cobble-s ize  c las ts ,  subangular ,   of  
s a n d s t o n e ,   s i l t s t o n e ,   c o a l ,  rare igneous  rocks  and 
greywacke 2-3+ 11.3 

B o r e h o l e   t e r m i n a t e d   f o r   t e c h n i c a l   r e a s o n s  

Grading 

a 

b 

C 

a&b 

a-c 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  -iij + - i + -1 +1-4  +4-16 +16-64  +64 tmn 1 

-- - ~ --- --- 
5 42  53 0.3- 1.3 6 9 14  9 16  28 18 

1.3- 2.2 6 8 16 11 19 40 0 
2.2-  3.2 4 7 35  15 17 22 0 

Mean 5 8 22 1 2  17  30 6 

9 71  20  3-2- 4.2 6  7 47  14 16 10 0 
4.2-  5.2 12  43 19 10  11 5 0 
5.2- 6.1 9 16  37  21 15 2 0 

Mean 9 22 34 15 14  6 0 

28  62 10 7.5- 9.0 28  46 9 7 9 1 o §  
7 56 37  Mean 7 15 28  13 16  18 3 

11 59 30 Mean 11 21 26  12 14   14  2 
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NT 67 NU 4 6069 7749 

S u r f a c e   l e v e l  +14.9m  (+48.9 f t )  
Water s t r u c k  a t  +10.4m 
25Omm percuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Knoues, East Linton Block P 

Overburden 0.4m 
Mineral  4 .  lm 
Waste 2.9m-I- 

Thickness  Depth 
m m 

G lac i a l   s and   and   g rave l  

T i l l  

So i l :   s andy   s i l t y   cohes ive   l oam,   s tony ,   w i th   f i ne   and  
coa r se ,   subangu la r   t o   sub rounded   g rave l  clasts,  da rk  
ye l lowish  brown (10 YR 4 / 2 1  t o   modera t e   ye l lowish  
brown ( 5  YR 3 / 4 1  

Grave l ;   c l ayey   and   s andy   i n   p l aces ,   cohes ive  
Gravel :   coarse   with  f ine  and trace cobble ,  

subangu la r   t o   sub rounded ,   i ndura t ed   s i l t s tone ,  
s a n d s t o n e ,   c o a r s e   g r i t ,  some ve in -qua r t z ,   bas i c  
igneous  rocks  and rare coal .  

subrounded,  quartz  and  rock  fragments 

ye l lowish  brown ( 1 0  YR 5 / 4 1  t o  moderate brown 
( 5  YR 3 / 4 )  

Sand: coarse   and medium w i t h   f i n e ,   a n g u l a r   t o  

Fines:  s i l t  and  clay,   disseminated,  moderate 

D i a m i c t o n :   s a n d y ,   s i l t y ,   s t o n y   c l a y   w i t h  common f i n e  
t o   c o b b l e - s i z e   g r a v e l  clasts,  s t i f f ,   d a r k   r e d d i s h  
brown ( 1 0  R 3 / 4 )  t o   g r e y i s h  brown ( 5  YR 3 / 2 )  

Borehole   terminated owing t o   s l o w   p r o g r e s s  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f  ace (m)  

Fines  Sand Gravel 

from t o  

7 36  57  0.4- 1.4 
1.4- 2.4 
2.4- 3.0 
3.0-  4.0 
4.0- 4.5 

Mean 

0.4 0.4 

4.1 4.5 

2.9+ 7.4 

percentages 

Fines  Sand  Grave 1 

1 
-i5 + & - + t -1  +1-4  +4-16 +16-64 +64 mm 
---- --- 
l o  12 9 11 28 30 0 

8  7 10   12  2 3   4 0  0 
6  6 10  11 24  35 8 
4  7 20   19  18   32  0 
4  4 28 17 13  28 6 
7  8 14  14 22 3 3  2 
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NT 67 NU 5  6150  7975 Tyninghame House Block F 

S u r f a c e   l e v e l  +22.85m (+75.0ft) 
Water n o t   s t r u c k  
25Omm percuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.3m 
Mineral  2 . Om 
Waste 3 . w  

Thickness  Depth 
m m 

S o i l :   s i l t y ,   s a n d y   l i g h t  loam,  greyish  brown 
( 5  YR 3 / 2 )   t o   d u s k y  brown (5 YR 2/21 0.3 0.3 

Glacial sand  and  gravel  

T i  11 

Sandy g r a v e l  2.0 2.3 
Gravel :   f ine   wi th   coarse   and  rare cobb les ,  

subangular   to   rounded ,   main ly   indura ted  
s i l t s t o n e  and  sandstone  with some bas i c   i gneous  
rocks ,   ve in-quar tz ,   ca rbonaceous   sha le   and  rare 
a g a t e  

to   subrounded,   quar tz   and   rock   f ragments  

brown (5 YR 4/4 t o   3 / 4 )  

Sand: medium w i t h  some coa r se   and   f i ne ,   angu la r  

Fines:  s i l t  and  c lay,   d isseminated,   moderate  

D i a m i c t o n :   s i l t y ,   s a n d y ,   s t o n y   c l a y ,   s o f t .   A n g u l a r   t o  
rounded clasts i n c l u d i n g   r o t t e n   y e l l o w   s a n d s t o n e ,   r e d  
s a n d s t o n e ,   s i l t s t o n e   a n d  some igneous  rocks 3 . w  5.3 

Borehole   t e rmina ted   in  till owing t o   v e r y   s l o w  
p rogres s  

Grading 

Mean f o r   D e p o s i t  Depth  below 
pe rcen tages  s u r f a c e  (m) percentages 

Fines  Sand Gravel  Fines Sand  Grave 1 

from t o  4 + & - + -1 +1-4  +4-16 +16-64  +64 UUII 

-- - - --- --- 
6 56 38 0.3-  1.3 4 7 30  14 23 22 0 

1.3- 2.3 8 7 39  13 20  13 0 
Mean 6  7 36 13 21 17 0 
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NT 67 NU 6 6113 7930 Tyninghame Mains Block F 

S u r f a c e   l e v e l  +8.9m (+29.2ft) 
Water n o t   s t r u c k  
250mm pe rcuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Waste 3.3m 
Bedrock 0.3mt 

Thickness  Depth 
m m 

Soil:   sandy  si l ty  clayey  loam,  mode-rate  brown 
(5 YR 3 /4 )  004  0.4 

T i l l  Diamicton:  sandy, s i l t y   c l a y ,   h a r d ,   w e a t h e r e d ,  clasts 
angular   to   subangular ,   o f   ye l low,   red   and   grey  
sandstones;   moderate brown (5 YR 3/4)  1.7 2.1 

C l a y ,   s i l t y ,   s l i g h t l y   s a n d y ,   f r i a b l e ,  some p a l e  
pink  and  red  sandstone clasts up t o   c o b b l e   s i z e ,  
na tu ra l ly   d i s tu rbed   appea rance ,   g rey i sh   r ed  
(10 R 5/2)  and  f lecked  grey  and  red 

Calc i fe rous   Sands tone   Measures   Sands tone ,   f ine   g ra ined   wi th   micaceous   par t ings ,  
laminated,  red  and  white 

NT 67 NW 7 6122 7881 Dam Bridge, T‘yninghame 

S u r f a c e   l e v e l  +4,45m (+14.6ft)  
Groundwater  level +3.lm 
250mm pe rcuss ion  
October  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

1.2 303 

0.3+ 3.6 

Block A 

Overburden 0 . 3 m  
Mineral  7 , l m  
Waste 0.6m 
Mineral  t i l l  l . l m  
Waste 1.5& 

Thickness  Depth 
m m 

S o i l :   s i l t y  loam,  dark brown 0.3 0.3 

Alluvium a ‘Very  clayey’  pebbly  sand 1 e o  1.3 
Grave l :   f i ne   w i th   coa r se ,   sub rounded   t o   rounded ,  

Sand: f i n e   w i t h  medium and some c o a r s e ,   a n g u l a r  
ves icu lar   basa l t ,   g reywacke   and   sands tone  

to   subrounded,   quar tz   and   rock   f ragments ,  
i n c l u d i n g   c o a l  

Fines:  s i l t  and  c lay,   d isseminated,   moderate  
brown  (5 YR 4 /3 )  

b Sandy g r a v e l  
Grave l :   coa r se   w i th   f i ne   w i th  rare cobb les ,  

s u b a n g u l a r   t o  well rounded, cream and  buff 
sands tones ,   ves icu lar   basa l t ,   g reywacke   and  
vein-quartz  

Sand: medium w i t h   c o a r s e   a n d   f i n e ,   a n g u l a r   t o  
subangular ,   quar tz   and  rock  f ragments   including 
c o a l  

ye l lowish  brown (10 YR 4/2) 
Fines:  s i l t  and  c lay,   d isseminated,   dark 

6.1 7.4 
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NT 67 NU 7 cont 'd  

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

T i l l  Diamicton:  sandy, s i l t y   c l a y ,   f i r m ,   w i t h   f i n e   g r a v e l -  
s i z e   c l a s t s ,   s u b a n g u l a r   t o   s u b r o u n d e d ,   o f   r e d   a n d  
y e l l o w   s a n d s t o n e s ,   s i l t s t o n e   a n d   b a s a l t   w i t h   v e i n -  
quartz   and some greywacke 0.6 

c Gravel;  washed till 1.1 
Gravel :   coarse   and   f ine   wi th  rare cobbles ,  

subangu la r   t o   sub rounded ,   s ands tone ,   basa l t ,  
t u f f  and  vein-quartz 

Sand:   coarse   with medium and  f ine ,   subangular ,  
quartz   and  rock  f ragments  

Fines:  s i l t  and  clay,   disseminated  and as s i l t y  
c l a y  seams 

8.0 

9.1 

Diamicton: s i l t y ,   s t o n y   c l a y ,   s t i f f   t o   v e r y   s t i f f ,  
a b u n d a n t   c l a s t s   u p   t o   c o b b l e   s i z e ,  of sandstone,  
ves icu lar   basa l t ,   g reywacke   and   ve in-quar tz ,   modera te  
brown ( 5  YR 3 / 4 1  1.5+ 10.6 

Borehole   t e rmina ted   owing   to   s low  progress  

Grading 

Mean f o r   D e p o s i t  Depth  below 
pe rcen tages  s u r f a c e  (m) percentages 

a 

b 

C 

a&b 

a-c 

Fines  Sand . Gravel Fines  

f r o m   t o  
-- - 
30  66 4 0.3- 1.3 

3 52  45 1.3- 2.3 
2.3- 3.4 
3.4- 4.6 
4.6- 5.6 
5.6- 6.6 
6.6-  7.4 

Mean 

7 38  55 8.0- 9.1 

7 55  38 Mean 

7 52  41 Mean 

1 
- E  

30 

6 
3 
2 
2 
2 
2 
3 

7 

7 

7 

Sand 

+ & - i + -1 +1-4 
-- - 
42 20 4 

19   51  8 
5 18 15 
8 14  15 

10  39  20 
12  24  14 

7 26  13 
10  28  14 

9 11   18  

15 27 13  

14  25  13 

Gravel 

+4-16  +16-64  +64 
--- 

3  1 0 

8 8 0 9  
27 32 O §  
26  35 0 5  
13  16 0 9  
16  32 O J  
29  23 0 5  
20  25 0 

26  29 0 5  

17  21 0 

19  22 0 

L6 4 



NT 67 NU 8 6168 7783 Ki rklandhill , Tyninghame 

S u r f a c e   l e v e l  +18.75m (+61.5ft) 
Water s t r u c k  a t  +15.6m 
250m  pe rcuss ion  
August  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block F 

Overburden 0.3m 
Mineral  2 . 8 m  
Waste 1.3m 
Bedrock 0. lmt  

Thickness  Depth 
m m 

Soil:  sandy  loam 0.3 0.3 

Glacial sand  and  gravel   Sandy  gravel ;   deposi t  becomes s l i g h t l y  bound towards 
3. l m  2.8 

Gravel :   f ine   wi th   coarse ,   subrounded,   sands tone ,  
s i l t s t o n e ,   i n t e r m e d i a t e   a n d   b a s i c   i g n e o u s  
rocks ,  some greywacke 

Sand: medium a n d   f i n e   w i t h   c o a r s e ,   s u b a n g u l a r   t o  
subrounded,  quartz  and  rock  fragments  including 
c o a l .   F i v e   c e n t i m e t r e   l a y e r   o f   v e r y   c o a l - r i c h  
clayey  sand  f rom 2.95 t o  3.0m 

brown  (5 YR 3/41 
Fines:  s i l t  and  c lay,   d isseminated,   moderate  

T i l l  

Carboniferous 

Grading 

Diamic ton:   s tony   c lay ,   very   sandy  and   f i rm  to  3.3m 
t h e n   m o d e r a t e l y   s t i f f ,   w i t h   f i n e   g r a v e l - s i z e  
subangular  clasts, of sands tone ,   coa l   and   igneous  
rocks;   moderate   reddish brown (10 R 4/6)  

Do le r i t e ,   ex t r eme ly   ha rd  

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) 

F ines  Sand  Gravel 

from t o  
-- - 

3.1 

percentages  

Fines  Sand Grave 1 

1 
-iG + & - t + t -1 +1-4 +4-16 +16-64  +64 mm 
---- --- 

7 31 17  10 2 1  14 0 
6 16 28  13  23  14 0 
9 18 36 1 2  19 6 0 
7 22 26 1 2  21  12 0 
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NT 67 NU 9 

S u r f a c e   l e v e l  +2.9m (+9.5ft) 
Groundwater   level  +1.7m 
250  and 200mm percuss ion  
October  1985 

LOG 

6235  7875 Firth Plantation, Kirklandhill 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block A 

Overburden 0.6m 
Mineral  4.9m 
Waste 0.3m 
Mineral  2.9m 
Waste 11 .6m+ 

Thickness  Depth 
m m 

So i l :   s andy   l oam,   l i gh t  brown 0.2 0.2 

Pos t -Glac ia l   mar ine   depos i t s   S i l t ,   w i th  some f i n e   s a n d   a n d  many r o o t l e t s ,   m o t t l e d  
pa l e   ye l lowish  brown (1  0 YR 6/2)  and  moderate 
y e l l o w i s h  brown  (10 YR 5/4)  0.2 0.4 

S a n d ,   f i n e ,   v e r y   s i l t y ,   w i t h   r o o t l e t s ,   p a l e   y e l l o w i s h  
brown (10 YR 6 /2 )   t o   modera t e   ye l lowish  brown 
(10 YR 5/41 

a Sand,  with rare g r a v e l .   S h e l l   d e b r i s   b e l o w  3.3m 
G r a v e l :   f i n e   w i t h  trace c o a r s e ,   s u b a n g u l a r   t o  

rounded ,   inc luding   sands tone ,   l avas   and   ve in-  
q u a r t z  

Sand: f i n e   w i t h  medium and some c o a r s e ,   a n g u l a r  
t o  subrounded,   quar tz   wi th   rock   f ragments ,  
f e l d s p a r   a n d   c o a l  

disseminated,  moderate brown (5 YR 4/4)  
becoming  brownish  grey  (5 YR 4 /1)  

F ines :  s i l t  and   c l ay  as seams below 3.3m, a l s o  

Late-Glacial mar ine   depos i t s   S i l t ,   c l ayey ,   unbedded ,   roo t l e t s  common, w i t h   c o a l  
f ragments  in upper   pa r t ,   g rey i sh  brown  (5 YR 4 /2)  

b  Sandy g r a v e l  
Grave l :   f i ne   w i th   coa r se   and  rare cobbles ,  

subrounded t o  rounded, commonly f l aky ,   ma in ly  
sands tones   w i th   ve in -qua r t z ,   f i ne   and   coa r se  
grained  igneous  rocks  and  greywacke 

Sand: medium a n d   c o a r s e   w i t h   f i n e ,   a n g u l a r   t o  
well rounded,  quartz  and  rock  fragments  with 
some f e l d s p a r   a n d   c o a l  

(5 YR 5 /1)  
Fines:   most   washed  out ,   l ight   brownish  grey 

T i  11 

Si l t ,   l amina ted ,   w i th   c l ay   l aminae   and   s eams  of  very  
f ine  sand,   micaceous,   brownish  grey (5 YR 4 /1)  

C l a y ,   s i l t y ,  becoming  more p l a s t i c   w i t h   d e p t h   t o  
15.5m, t h e n   s t i f f ,   b r o w n i s h   g r e y   ( 5  YR 4 / 1 )  

Diamic ton :   s andy   s tony   c l ay ,   s t i f f ,   cobb les  rare, 
clasts mainly  of   sandstone  and  var ious  igneous  rocks,  
wi th   g reywacke ,   l imes tone   and   coa l ,   g rey ish  brown 
( 5  YR 3 /2)  a t  t o p ,  becoming  moderate  brown  (5 YR 3/4)  
by 19.0m 

0.2 0.6 

4.9 5.5 

0.3 5.8 

2.9 8.7 

3.8 12.5 

4.5 17.0 

3.3+ 20.3 

B o r e h o l e   t e r m i n a t e d   f o r   o p e r a t i o n a l   r e a s o n s  
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Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f  ace (m) 

F ines  Sand Gravel 

from t o  

a 8  91  1 0.6- 2.0 
2.0-  3.3 
3.3- 4.5 
4.5- 5.5 

Mean 

b 4  52 44 5.8- 6.6 
6.6-  7.8 
7.8- 8.4 
8.4-  8.7 

Mean 

a&b 6 77 17 Mean 

percentages 

Fines  Sand Grave 1 

- m  + & - t + 2 -1 +1-4 +4-16  +16-64  +64 ~ I U  

---- --- 
16  36 38  8 2 0 0 5  

4 10 66  16 3 1 O §  
4 91 3 2 0 0 O §  
5  59 34  2 0 0 0 5  
8  48 36 7 1 ** 0 

3  6 27 20 24 20 0 5  
3  8 33  20 24 12  0 5  
2 6 10  13 33 36 0 5  

10 50 8 7 13  12 0 5  
4 11 24 17 25  19 0 

6  34  32  11  10 7 0 

NT 67 NW 10 6284 7807 Tynefield, East Linton 

S u r f a c e   l e v e l  +13.7m (+44.9ft)  
Water s t r u c k  a t  +9.9m 
250mm pe rcuss ion  
September 1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block F 

Waste 5.5m 
Bedrock 0.7m+ 

Thickness  Depth 
m m 

Soi  1 0.3 0.3 

T i l l  D i a m i c t o n :   s i l t y ,   s a n d y ,   p e b b l y   c l a y ,   s t i f f ,   b e c o m i n g  
s o f t e r  a t  1.2rn, v e r y   s t i f f  from 1.6m, c l a s t s  
g e n e r a l l y   f i n e   g r a v e l   s i z e   w i t h  some up t o   c o b b l e  
s i z e   a b o v e  1.6m, up t o   b o u l d e r   s i z e   b e l o w  1.6m, 
composed o f   a n g u l a r   t o   s u b a n g u l a r   b a s a l t ,   d o l e r i t e  
and  sandstone  with some dark  grey  mudstone.  Mottled 
da rk   ye l lowish  brown (10 YR 4/2)  and l i g h t  brown 
( 5  YR 5 /6 )  above 1.6m, becoming  moderate brown 
(5 YR 3/41 by 3 . h  

Ca lc i f e rous   Sands tone   Measures   S i l t s tone ,   f i ne   g ra ined ,   so f t ,   poor ly   bedded ,  
micaceous, composed of   quartz   and mica w i t h  
carbonaceous  fragments  and some f e l d s p a r ,  medium d a r k  
g r e y  (N4) 

5 - 2  5.5 
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NT 67 NW 11 6384 7800 Hedderwick Hil l ,  West Barns 

Surf  ace l e v e l  +18 . 5m (+6 0 . 7f t 
Water s t r u c k  a t  +8.0m 
250 and 200mm percuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block F 

Overburden 0.4m 
Mineral  7.4m 
Waste 0.2m 
Mineral  2 . 2m 
Waste 7 .Om+ 

Thickness  Depth 
m m 

So i l ,   s andy ,  brown 0.4 0.4 

Glacial sand  and  gravel  a 'Clayey'   sand; some rare g r a v e l  clasts 4 -0 4.4 
Grave l :   f i ne   w i th  trace c o a r s e ,   s u b a n g u l a r   t o  

subrounded,   sands tone ,   s i l t s tone ,   basa l t   and  
some c o a l  

subangular   to   subrounded,   quar tz   and   rock  
fragments   including  coal .   Coal   abundant   f rom 
1.7m t o  3.5m 

Fines:  s i l t  and  c lay,   d isseminated  and as sandy 
s i l t  seams, more  abundant  with  depth,   moderate 
brown (5 YR 4 / 4 ) ,  black  between  '1.7  and 3.5m 

Sand: f i n e   w i t h  medium and some c o a r s e ,  

G l a c i o l a c u s t r i n e   d e p o s i t s  b 'Very  clayey'   sand; s i l t  and  clay  laminae  and seams 
becoming  more  abundant  with  depth,  up t o  lOcm 
th ick   nea r   t he   base   o f   depos i t  

Sand: f i n e   w i t h  some medium, s u b a n g u l a r   t o  

F ines :  s i l t  and c lay ,   d i sseminated   and  as 
subrounded,  quartz  and  rock  fragments 

laminae  and seams, moderate brown ( 5  YR 3 / 4 )  

T i l l  

C l a y ,   p l a s t i c ,   m o d e r a t e l y   s t i f f ,   m o d e r a t e   r e d d i s h  
brown (10 R 4 / 6 )  

c 'Very  clayey'   sand; rare c o a r s e   g r a v e l  
Sand: f i n e   w i t h  trace medium, subangular   and 

subrounded,   quartz ,   rock  f ragments   and rare 
c o a l  

F ines :  s i l t  and  c lay,   d isseminated  and as t h i n  
s i l t y   c l a y   l a m i n a e ,   l i g h t  brown (5 YR 5 / 6 )  

C l a y ,   p l a s t i c ,   m o d e r a t e l y   s t i f f ,   w i t h  some t h i n   s a n d  
lenses ,   modera te  brown (5 YR 3 / 4 )  

S i l t ,   s a n d y ,   c l a y e y ,   s o f t   t o   v e r y   s o f t ,   f r e q u e n t   s a n d y  
and s i l t y   c l a y  seams  up t o  lOcm t h i c k ,   i n c r e a s i n g l y  
abundant w i t h  depth,   moderate   reddish brown 
(10  R 4 / 6 )  

D i a m i c t o n :   s a n d y ,   s i l t y ,   s t o n y   c l a y ,   s t i f f   t o   v e r y  
s t i f f ,  clasts up t o   c o b b l e   s i z e ,   s u b a n g u l a r   t o  
sub rounded ,   o f   basa l t   w i th   s ands tone ,   s i l t s tone ,   coa l  
and limes tone 

3 04 7 08 

0.2 8.0 

2.2 10.2 

0.3 10.5 

4.6 15.1 

2.1+ 17.2 

Borehole   terminated owing t o  rock   obs t ruc t ion  
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Grading 

a 

b 

C 

b &c 

a-c 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  -i6 + & - $ + -1 +1-4 +4-16  +16-64  +64 mm 1 

-- - ---- --- 
13  85 . 2  0.4- 1.4  7  29  42  12 8 2 0 

1.4-  2.4  20  53  23 3  1 0 0 
2.4- 3.4 1 5   7 1   1 3  1 0 0 0 

** 0 

27 73  0 4.4- 5.4 36  59 5 0 0 0 0 
5.4- 6.4 20 7 9  1 0 0 0 0 
6.4- 7.8 25  73 2 0 0 0 0 

Me an  27 7 0  3 0 0 0 0 

3.4- 4.4 9 7 5   1 6  0 0 0 0 
Mean 13  57  24 4  2 

34  65 1 8.0- 9.0 40  58 2 0 0 0 0 
9.0-10.2 29 70 0 0 0 1 0 

Mean 34   64  1 0 0 1 0 

** 0 

** 0 

30   70  0 Me a n  30   68  2 0 0 

23  76 1 Me a n  23  63  11 2 1 
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NT 67 NW 12 

S u r f a c e   l e v e l  +82.4m (+270ft)  
Water n o t   s t r u c k  
250mm pe rcuss ion  
J u l y  1985 

6373  7531 Pitcox 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block 8 5  

Overburden 0 . 7m 
Mineral  2.8m 
Waste 2.8& 

Thickness  Depth 
m m 

S o i l ,   s i l t y ,   s a n d y ,   w i t h   r o o t l e t s ,   m o d e r a t e  brown 
(5 YR 3 /4 )  0.5 0.5 

Flow T i l l  

Glacial sand   and   grave l  

T i l l  

Diamic ton:   c lay ,   s tony ,   wi th   subangular   to   subrounded 
cobbles   and  boulders   of   purple   sandstone  and 
a n d e s i t e ;   g e n e r a l l y   m o d e r a t e   r e d d i s h  brown (10 R 4/6)  
f lecked  with  yel low  l imonite   and  black  manganese 
oxide  patches 

'Clayey '   gravel ;  some s i l t y   s a n d y   l e n s e s   b e t w e e n  1.7m 
and 2.7m, boulder  a t  2.7m 

Grave l :   coa r se   and   f i ne   w i th   cobb les ,   ch i e f ly  
purple-red  and  white   sandstones,   in termediate  
and  basic  igneous  rocks  and rare l imestone 

Sand: f ine   and  medium w i t h   c o a r s e ,   s u b a n g u l a r   t o  
subrounded,  quartz  and  rock  fragments 

Fines:  s i l t  and  clay,   disseminated  and as 
i n f r e q u e n t   l e n s e s   a n d   t h i n  seams, and   dark  
r e d d i s h  brown (10 R 3/4)  

Diamic ton:   c lay ,   s tony ,   very   hard ,  clasts of  
sandstone,   shale   and  weathered  igneous  rocks,   wi th  
some coa l   f ragments ,   modera te  brown (5 YR 3 / 4 )   t o  
g r e y i s h  brown (5 YR 3 /2)   and   dark   reddish  brown 
(10 R 3/4)  

Borehole  terminated  owing t o   r o c k   o b s t r u c t i o n  

Grading 

Mean f o r  Deposit  Depth  below 
percentages s u r f  ace (m) 

F ines  Sand Gravel 

from t o  
__I- - 
14  40  46 0.7-  1.7 

1.7- 2.7 
2.7- 3.5 

Mean 

percentages 

0.2  0.7 

2.8 3 .5 

2.8+ 6.3 

Fines  Sand  Grave 1 

l o  16 12 8 17  20  17 
15 18 15  10 14 22 6 
17  16 14  10 16 18 9 
14  17 14 9 16  19 11 
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NT 67 NU 13  6413  7891 West Links, Dunbar 

S u r f a c e   l e v e l  +3.4m (+1 I f  t) 
Groundwater   level  +0.8m 
250mm pe rcuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block A 

Mineral 9.9m-t 

Thickness  Depth 
m m 

Blown sand a Sand 4.1  4.1 
Gravel:  rare f ine   and   coarse ,   subrounded,  

sands tone   and   she l l   f ragments  
Sand: f i n e   w i t h  some medium and trace c o a r s e ,  

subangular ,   quar tz ,   rock   and   she l l   f ragments  
Fines:  s i l t  and  c lay,   d isseminated  with a few 
sandy si l t  l e n s e s   n e a r   b a s e   o f   d e p o s i t ,   l i g h t  
brown (5 YR 6/4 t o  5/61 

?Post-Glacial   marine  deposi ts   b   'Clayey '   sand 

and wood 

rock   f r agmen t s ,   she l l   deb r i s   and   coa l  

l e n s e s ,  medium g r e y  (N5) 

Gravel:  trace o f   s a n d s t o n e ,   s h e l l ,   c o a l  

Sand: f i n e   w i t h  rare medium, subangular ,   quar tz ,  

Fines:  s i l t  and  clay,   disseminated  and as s i l t  

2.0  6.1 

c  Sand 3.8+  9.9 
Gravel:  rare clasts as above 
Sand: f i n e   w i t h  medium and rare c o a r s e ,  as above 
Fines:   d isseminated s i l t  and   c lay ,  medium g rey  

(N5) t o  8.0m then   brownish   g rey  (5 YR 4 /1 )  

Boreho le   t e rmina ted   owing   t o   r i s ing   s and  

Grading 

a 

b 

C 

b&c 

a-c 

Mean fo r   Depos i t  Depth  below 
percentages s u r f a c e  ( m )  percentages 

Fines  Sand Gravel  Fines Sand  Grave 1 

from t o  - k  + - $ + t -1 +1-4  +4-16 +16-64  +64 UUII 

-- - ------I____ 

6 92 2 0.0- 1.0 4 74  19 1 1 1 0 
1.0-  2.0 6 77  15 1 1 0 0 
2.0- 3.0 7 82 10 1 0 0 0 
3.0- 4.1 8 67  21 1 1 2 O Q  

Mean 6 75  16 1 1 1 0 

16  84 0 4.1- 5.1  22  75 3 0 0 0 0 0  
5.1- 6.1 10   86  4 0 0 0 0 5  

Mean 16  80 4 0 0 0 0 

2 98  0 6.1- 7.1 5 82  13 0 0 0 0 5  
7.1- 8.1 2 6 1  36 1 0 0 0 5  
8.1- 9.1 1 52 46 1 0 0 0 5  
9.1-  9.9 1 49 43  5 2 0 o §  

Mean 2 62  34 2 ** 0 0 

7 93 0 Mean 7 68  24 1 ** 0 0 

7 93 0 Mean 7 71  21 1 ** ** 0 
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NT 67 NU 14  6077  7994 St   Baldred '  s Cottage, Tyninghame 

S u r f a c e   l e v e l  +19.7m (+64,6f t )  
Water s t r u c k  a t  +16.2m 
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block F 

Waste 3.6m-t 

Thickness  Depth 
m m 

Soi l :   sandy  loam 0.3 0.3 

Glacial sand  and  gravel   'Clayey '   sand;   coal-r ich seams from 0.6m t o  0.7m 0.7 1 .o 
Sand: f i n e  and medium w i t h  some c o a r s e ,  

subangular   to   subrounded,   quar tz   wi th  some 
fe ldspa r ,   f e r romagnes i an   mine ra l s ,  mica and 
c o a l  

Fines:  s i l t  and  clay,   disseminated  and as seams 

S i l t ,   s andy ,   modera t e   ye l lowish  brown (10 YR 5/4)  

Sand ,   ex t r eme ly   s i l t y ,   non-mine ra l ,  some rare f i n e  
g rave l .  Sand i s  f i n e   w i t h  some medium and trace 
coarse ,   subangular   to   subrounded  quar tz ,   wi th  some 
fe ldspar ,   fe r romagnes ian   minera ls ,  mica and  coal .  
F ines  as disseminated s i l t  and  c lay  and as s i l t  seams 
from 1.3 t o  1.4m and 2.1 t o  2.3m. Moderate  yellowish 
brown (10 YR 5/4)  

'Very  clayey'   sand; rare f i n e   g r a v e l  
Sand: f ine ,   angu la r   t o   rounded ,   ma in ly   qua r t z  

Fines:   d isseminated s i l t  and  c lay,   and s i l t  
wi th   coa l   and   mica  

seams, brownish  grey  (5  YR 5/11 

NT 67 NW 16  6257  7968 F i r  Links Wood, Tyninghame Eouse 

S u r f a c e   l e v e l  +6.64m (+21.8ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

0.2  1.2 

1.6 2.8 

0.8+ 3.6 

Block A 

Overburden 0.8m 
Mineral  2 . 6m+ 

Thickness  Depth 
m m 

Soil   and  subsoil:   sandy  loam,  moderate  brown 
(5 YR 3/4)  0.8 0.8 

P o s t - G l a c i a l   m a r i n e   d e p o s i t s   P e b b l y   s a n d  2.6 
Gravel :   coarse   wi th   f ine  are rare cobb les ,  

Sand: f i n e   w i t h  medium and trace c o a r s e ,   a n g u l a r  
rounded,  igneous  rocks 

t o  subrounded,   quar tz ,   she l l   f ragments ,  
f e l d s p a r ,  some rock  fragments  and 
fe r romagnes ian   minera ls  

brown ( 1  0 R 4 /61   then   grey ish   o range  
(10 YR 7/41 

Fines:  s i l t ,  disseminated,   moderate   reddish 

+ 3.4 
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f  ace (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

f r o m   t o  -ik + 4 - t + t -1 +1-4  +4-16  +16-64  +64 mm 

2 92  6 0.8- 2.0 3 67 29 0 1 0 0 
2.0-  3.4 2 51 37 1 2 7 0 

Mean 2 58 33 1 2 4 0 

NT 67 NW 18 6305  7759 Tynef ield 

S u r f a c e   l e v e l  +16.8m  (+55.lft) 
Water s t r u c k  a t  +14.lm 
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block F 

Overburden 0 . 3m 
Mineral  2 . 3m 
Waste 0.lm-t- 

Thickness  Depth 
m m 

So i l :   s andy  loam, g r e y i s h  brown ( 5  YR 3/2) 0.3  0.3 

Glacial sand  and  gravel  Pebbly  sand 2.3 2.6 
G r a v e l :   f i n e   w i t h  some coarse ,   rounded   to  
well rounded clasts 

Sand: medium wi th   coa r se   and  some f i n e ,   a n g u l a r  
t o  rounded,   quartz ,  rock f r agmen t s ,   f e ldspa r ,  
ferromagnesian  minerals   and  coal ,  

(5 YR 4/41 
Fines:  s i l t ,  d i s s e m i n a t e d ,   l i g h t  brown 

T i  11 Diamicton: s i l t y   s t o n y   c l a y ,   f i r m ,   m o d e r a t e  brown 
(5 YR 3/4) 0.1+  2.7 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel  Fines Sand  Grave 1 

f rom  to  - B  + & - i + i -1 +1-4  +4-16  +16-64  +64 mm 
-- - -___I-- --- 
5 80 15 0.3- 2.6 5 4 56 20 12 3 0 
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NT 67 NW 19 6248 7560 Bielmill, Stenton Block 8 5  

Overburden 0.3m 
Mineral  2 . 9m 
Waste 0 .2mt 

S u r f a c e   l e v e l  +54.67m (+179.4ft) 
Water s t ruck   (pe rched)  a t  +151.3m 
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

S o i l :   s i l t y   p e b b l y  loam,  moderate brown (5 YR 3/41 0.3 0.3 

Glacial sand  and  gravel  Gravel;   claybound,  with  boulders 2 .9 3.2 
Gravel :   coarse ,   cobble   and   f ine ,   subrounded  to  

rounded,   red  and  white   sandstones,   l imestone 
greywacke  and  igneous  rocks 

rounded,   ch ie f ly   quar tz   and   rock   f ragments  

r e d d i s h  brown (1 0 R 3/41 

Sand: coa r se ,  medium and f i n e ,   a n g u l a r   t o  

Fines:  s i l t  and  c lay,   d isseminated,   dark 

T i l l  D i a m i c t o n :   s i l t y ,   s t o n y   c l a y ,   f i n e   g r a v e l - s i z e  clasts 
inc lud ing   coa l ,   da rk   ye l lowish  brown (10 YR 4/2)  0.2+ 3.4 

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f a c e  (m) percentages 

Fines  Sand Gravel  Fines Sand  Grave 1 

f r o m   t o  -i6 + & - + t -1 +1-4 +4-16  +16-64 +64 mm 1 

6  27 67 0.3-  2.3 6  9 8  8 15 24 30 
2.3-  3.2 7 4 10  19 24 33 3 

Mean 6 7 9 11 18 27 22 

NT 67 NW 20 6425 7606 Biel (East Lodge), Pitcox 

S u r f a c e   l e v e l  +48.6m (+159.4 f t )  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block Eg 

Waste 2.6mt 

Thickness  Depth 
m m 

Soi l ,   c layey ,   pebbly ,   modera te  brown (5 YR 4/4) 0.3 0.3 

T i l l  Diamic ton:   c lay ,   s tony ,   f i rm,  clasts of  red  and  white 
s ands tones ,   s i l t s tone ,   i gneous   rocks   and   coa l  
fragments,  moderate  reddYsh brown (10 R 4 /4 ) ,   mo t t l ed  
from 0.3 t o  0.7m 2.3+ 2.6 
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NT 67 NE 21 6905 7768 Newtonlees , Dunbar 

S u r f a c e   l e v e l  +2Om (+66ft)  
Water n o t   s t r u c k  
2 5 0 m  percuss ion  
October 1985 

Overburden 0.3m 
Mineral  8.9m 
Mineral till 1.5m 
Waste 1.5mt 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

Soil:   loam,  pebbly,   clayey 0.3 0.3 

Glacial sand  and  gravel  a 'Clayey'   sandy  gravel;   claybound  with  diamict seams 
t o  2.0m, cobbles  rare o r   absen t   f rom 5.0 t o  8.8m ' 8.9 9.2 

Gravel :   f ine  and  coarse   with some cobble ,  
subangular   to   rounded,   sandstones  and  greywacke 
wi th   l imes tone ,   do ler i te ,   i rons tone   and ,   be low 
3.9m, vein-quar tz   and   basa l t  

Sand: coa r se   w i th  medium and some f i n e ,   a n g u l a r  
t o  rounded,  quartz  and  rock  fragments 

Fines:  s i l t  and  c lay,   d isseminated,   moderate  
r e d d i s h  brown (10 R 4/51 

T i l l  b 'Very  c layey '   gravel ;   very  sandy  s tony s i l t  
(d iamic ton) ,  clast supported 

Grave l :   coa r se   and   f i ne   w i th   cobb le ,   angu la r   t o  
rounded,   chief ly   sandstone  and some s i l t s t o n e  
w i t h   b a s i c   l a v a  

rounded,  quartz  and  rock  fragments 

r e d d i s h  brown (1 0 R 4 / 6 )  

Sand: c o a r s e ,  medium a n d   f i n e ,   a n g u l a r   t o  

Fines:  s i l t  and  c lay,   d isseminated,   moderate  

1.5 10.7 

Diamic ton :   c l ay ,   s i l t y ,   s tony ,   w i th   s i l t y   and   s andy  
laminae  around 11.0m, f i n e   t o   c o b b l e   s i z e  c las ts ,  
ch ief ly   o f   sands tone ,   l imes tone ,   l avas   and   coa l .  
Reddish  brown (10 R 4 /6)  t o  dusky  yellowish brown 
(10 YR 3 /2)  and   t hen   g rey i sh  brown (5 YR 3 /2 )  1.5+ 12.2 

Borehole   terminated owing t o   s l o w   p r o g r e s s  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m)  percentages  

Fines  Sand Grave 1 Fines  

- $  

Sand 

+ $ - $ + $ -1 +1-4 
-- - 
14  16  19 
12  15  17 
7  9 13  
8 17 27 
9 24 32 
9 19  29 
6 26 29 
8 13  16 
9 18 24 

8 8  9 

9 17  22 

Grave 1 

+4-16 +16-64  +64 mm 
--- 
19  17 0 
16 27 0 
22 29 12 
28  10 0 
18  7 0 
23  8 - 0  
19  12 0 
15 26 11 
20  16 2 

20  23  11 

20  17 3 

from t o  
-- 
11 51 38 0.3-  1.5 

1.5- 2.7 
2.7- 3.9 
3.9-  5.0 
5.0- 6.2 
6.2- 7.3 
7.3- 8.8 
8.8- 9.2 

Mean 

15 
13  
8 

10  
10  
12 
8 

11 
11 

21 

1 2  

a 

b 

a&b 

21  25 

12  48 

54 9.2-10.7 

40 Mean 
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NT 67 NE 22 6960 7718 West Lodge, Broxmouth, Dunbar Block 8 6  

Waste 5 .9m+ S u r f a c e   l e v e l  +19m ( + 6 2 f t )  
Water not s t r u c k  
250mm percuss ion  
June  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

Soi l ,   sandy,  some pebbles ,  brown 0.3 0.3 

D i a m i c t o n :   c l a y ,   s i l t y   i n   p a r t   w i t h   t h i n   s a n d y   l e n s e s  
n e a r   b a s e ,   s o f t   t o   m o d e r a t e l y   s t i f f ,   f i n e   g r a v e l - s i z e  
clasts,  subangular   to   subrounded,   o f   red   and   ye l low 
s a n d s t o n e s ,   s i l t s t o n e ,   c o a l ,  some l imestone  and 
greywacke; some clasts s o f t  and   f r i ab le ,   modera t e  
brown  (5 YR 4 /4)  

T i l l  

1.2 1.5 

0.5 2.0 'Very  clayey'   pebbly  sand 
Gravel :   f ine,   subrounded,   sandstone 
Sand: f i n e   w i t h  medium and some c o a r s e ,  

subangular   to   subrounded,   quartz   and  rock 
fragments  

F ines :   d i sseminated  s i l t  and   c l ay ,   depos i t  
cohesive,   moderate  brown (5 YR 4/41 

Glacial sand  and  gravel  

D i a m i c t o n :   c l a y ,   s i l t y ,   s a n d y ,   s t i f f   t o   v e r y   s t i f f ,  
c las ts  up t o   c o b b l e   s i z e ,   c h i e f l y   f i n e   g r a i n e d   r e d  
sands tone   and   s i l t s tone   w i th   coa l ,   g reywacke   and  
l imestone,   moderate   reddish brown t o  2.5m, moderate 
red   (5  R 4 / 6 )   t o  4.8m, then  moderate brown (5 YR 4/4)  

T i l l  

3.9+ 5.9 

Borehole   terminated  owing  to  s low progress  

NT 67 NE 23 6944  7629 Little Pinkerton, Dunbar Block E6 

S u r f a c e   l e v e l  +57m (+187ft)  
Water n o t   s t r u c k  
250mm percuss ion  
October  1985 

Overburden 0.4m 
Mineral till 1.3m 
Waste 4.8mi- 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

S o i l :   s i l t y   p e b b l y  loam,  moderate  brown ( 5  YR 3/4) 0.4 0.4 

T i l l  Gravel;  claybound i n   p a r t ,   t i l l - l i k e   d e p o s i t  
Grave l :   coarse   wi th   f ine   and   cobble ,   subangular  

t o  rounded ,   ch i e f ly   pu rp le   t o   r ed   s ands tone   and  
greywacke,  with some l imestone,   vein-quartz   and 
rare igneous  rocks 

t o  subrounded,  quartz  and  rock  fragments 

r e d d i s h  brown (10 R 4/41 

Sand: f i n e   w i t h  some medium and   coa r se ,   angu la r  

F ines :  s i l t  and  c lay,   d isseminated,   moderate  

1.3 1.7 

Diamicton:  poor  recovery t o  4m, t h e n   c l a y ,   s a n d y ,  
s tony ,   f i rm ,  clasts o f   bu f f ,  cream, red  and  purple  
sandstones,   greywacke,   igneous  rocks  and  coal ,  
becoming c l a s t   r i c h   w i t h   d e p t h ;   m o d e r a t e  brown 
(5 YR 3/3) then  moderate   reddish brown (10 R 4/6)  
from 4.9m 4.8+ 6.5 

Borehole  terminated  owing t o  slow progress  
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Grading 

Mean f o r   D e p o s i t  
percentages  

F ines  Sand Gravel  

-_._ - 

7 23  70 

Depth  below 
s u r f a c e  (m) percentages  

F ines  Sand  Grave 1 

f r o m   t o  - &  + 5 - t + t -1 +1-4 +4-16 +16-64 +64 mm 

---- --- 
0.4- 1.7 7 5 6 12  20 30  20 

NT 67 NE 24 

S u r f a c e   l e v e l  +4m (+13ft)  
Groundwater   level  +2m 
P i t  
November 1984 

LOG 

6519 7862 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

East Links, West Barns Block A 

Overburden 0.3m 
Mineral  2 . 2m+ 

Thickness  Depth 
m m 

Soi l :   sandy  loam,  greyish brown (5 YR 3 / 2 )  0 03 0 . 3  

Post-Glacial   marine  deposi ts   Pebbly  sand,  well bedded 2.2+ 2.5 
G r a v e l :   f i n e ,   i n c l u d i n g   s h e l l   f r a g m e n t s  
Sand: f i n e   w i t h  some medium and c o a r s e ,   a n g u l a r  

t o  rounded,  quartz  and  rock  fragments  with 
fe r romagnes ian   minera ls   and   she l l   f ragments  

orange  (10 YR 7 /4)   th rough  pa le  brown 
( 5  YR 5/21 t o   d a r k   g r e y  (N3) 

Fines:  s i l t ,  m a i n l y   i n   t h i n  seams, g r e y i s h  

P i t  abandoned  due t o   c o l l a p s e  

Grading 

Mean fo r   Depos i t  
percentages  

F ines  Sand Gravel  

-1_ - 
5 90 5 

Depth  below 
s u r f a c e  (m) percentages  

F ines  Sand  Grave 1 

f r o m   t o  1 
- G  + - i + -1 +1-4 +4-16 +16-64 +64 mm 
------- 

0.3- 2.5 5 66  19 5 5 0 o §  

1 7 7  



NT 67 HE 25 

Surface level +18m (+59ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Glacial sand   and   grave l  

T i l l  

NT 67 NE 26 

S u r f a c e   l e v e l  +27m (+89ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

6598 7784 

Li tho logy  

*st Barns, Dunbar Block €I6 

Waste 2 .2+ 

Thickness  Depth 
m m 

S o i l :   p e b b l y   s i l t y   l o a m ,   g r e y i s h  brown (5 YR 3/2)  0.4 0.4 

'C layey '   sandy  grave l  0.6  1.0 
Gravel :   f ine   and   coarse ,   subangular   to   rounded ,  

ch ief ly   red   and   c ream  sands tones   wi th   var ious  
f ine-grained  igneous  rocks  and  vein-quartz  

Sand: f i n e  and medium with c o a r s e ,   a n g u l a r   t o  
rounded,  quartz  and  rock  fragments 

Fines:  s i l t  and   c lay ,   d i sseminated ,   depos i t  
qu i t e   c l aybound ,   g rey i sh   r ed   (10  R 4 / 2 )  

D i a m i c t o n :   c l a y ,   s i l t y ,   g r a v e l - r i c h ,   s o f t   t o  
m o d e r a t e l y   f i r m ,   c l a s t s  up t o   c o b b l e   s i z e ,  
composition as above,   moderate   reddish brown 
(10 R 4/4)  

6591 7740 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

West Barns Mains, Dunbar 

1.2+ 2.2 

Block E6 

Waste 1.6m+ 

Thickness  Depth 
m m 

S o i l :   p e b b l y   s i l t y  loam,  greyish brown ( 5  YR 3 /2 )  0.6 0.6 

T i l l  D iamic ton ;   c l ay ,   s i l t y ,   s tony ,   modera t e ly  firm, clasts 
up t o   c o b b l e   s i z e ,   a l s o  rare b o u l d e r s ,   c h i e f l y  cream 
and  red   sands tones   wi th   var ious   igneous   rocks ;  
g r e y i s h   y e l l o w i s h  brown (10 YR 5/2)  a t  t o p ,   t h e n  
moderate   reddish brown (10 R 4/6)  1.0+  1.6 
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NT 67 NE 27 6683 7744 Eweford, Dunbar Block Hg 

Overburden 0 . 7m 
Mineral  till 2.3mt 

S u r f a c e   l e v e l  +25m (+82ft)  
Water n o t   s t r u c k  
P i t  
November 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

S o i l  and made ground 0.7 0.7 

T i l l  'Clayey '   gravel ;   d iamicton,   very  s tony,   sandy,   dense 2.3+ 3.0 
Gravel :   coarse   and   f ine   wi th  some cobbles  and 

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

rounded,  quartz  and  rock  fragments 

r e d d i s h  brown (10 R 4 / 4 )  

Sand: c o a r s e   w i t h  medium a n d   f i n e ,   a n g u l a r   t o  

F ines :   c lay   and  s i l t ,  disseminated,   moderate  

Grading 

Mean fo r   Depos i t  
percentages 

Fines  Sand Gravel 

-- - 
13  31  56 

Depth  below 
s u r f   a c e  (m) percentages 

Fines Sand  Grave 1 

from t o  -Ex + & - $ + -1 +1-4  +4-16  +16-64  +64 mm 1 

- --- --- 
0.7- 3.0 13 7 8 16 2 2  25 9 
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NT 67 NE 28 

S u r f a c e   l e v e l  +24m (+79f t )  
Water n o t   s t r u c k  
P i t  
November 1984 

LOG 

6811 7733 Easter Broomhouse,  Dunbar 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block E6 

Waste 3.1m+ 

Thickness  Depth 
m m 

S o i l  and made ground 0 .8 0.8 

Glacial sand   and   grave l   Sandy  grave l ;   poor ly   sor ted ,   s l igh t ly   c laybound 0.7 1.5 
Gravel :   f ine   and   coarse ,   subangular   to   rounded ,  

Sand: f i n e  and medium, angu la r   t o   sub rounded ,  

Fines:  s i l t  and   c lay ,   d i sseminated ,   modera te  

ch ief ly   sands tone   wi th   g reywacke  

c h i e f l y  quartz 

brown (5 YR 4/41 

T i l l  

NT 67 NE 29 

S u r f a c e   l e v e l  +55m (+180ft)  
Water   no t   s t ruck  
P i t  
October  1984 

LOG 

D i a m i c t o n :   c l a y ,   s i l t y ,   v e r y   s t o n y ,  clasts less t h a n  
b o u l d e r   s i z e ,   a n g u l a r   t o  well rounded ,   ch i e f ly  
sands tone   and   greywacke   wi th   do ler i te   and   corns tone ,  
modera te   reddish  brown (10 R 4/41 

6825 7645 Easter Broomhouse, Dunbar 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

1.6+ 3.1 

Block 8 6  

Waste 3.2m-t 

Thickness  Depth 
m m 

S o i l :   s i l t y ,   p e b b l y   l o a m ,   m o d e r a t e  brown (5 YR 4/4)  0 -4 0.4 

T i l l  D i a m i c t o n :   c l a y ,   s i l t y ,   s t o n y ,  clasts up t o   c o b b l e  
s i z e ,   c h i e f l y   s a n d s t o n e   a n d   b a s a l t   w i t h   g r e y w a c k e  
mudstone  fragments  becoming more abundant   with  depth,  
moderate   reddish brown (10 R 4/6)  2.8+  3.2 
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NT 67 NE 30 6977  7591 

S u r f a c e   l e v e l  +68m (+223ft)  
Water s t ruck   (pe rched)  a t  +64.5m 
P i t  
November 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

L i t t l e  Pinkerton, Dunbar Block HG 

Overburden 0.6m 
Mineral  2.9m-k 

Thickness  Depth 
m m 

Glacial sand   and   grave l  

Grading 

Mean fo r   Depos i t  
percentages  

F ines  Sand Gravel  

-__. - 
12  73  15 

S o i l :   s i l t y ,   s a n d y ,   p e b b l y  loam, g r e y i s h  brown 
(5 YR 3/21 

'Clayey'  pebbly  sand; s i l t y  sand  with  pebbly seams, 
rare d iamic t  seams i n  lower   par t  

Grave l :   coarse   and   f ine   wi th  rare cobbles ,  
subangular   to   subrounded,   sands  tone,   greywacke 
and   f i ne   g ra ined   i gneous   rocks  

Sand: f i n e   w i t h  medium and some coa r se ,   angu la r  
t o  rounded ,   ch i e f ly   qua r t z  

Fines:  s i l t ,  d i s semina ted   and   i n  seams, moderate 
r e d d i s h  brown (10 R 4 /4)  

Depth  below 
s u r f  ace (m) percentages  

Fines  Sand  Grave 1 

from t o  'B 1 + h A  + t -1 +1-4 +4-16 +16-64 +64 uuu 

---- --- 
0.6- 3.5 1 2  43  25 5 7 8 0 
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NT 67 NE 31 6844 7668 Easter Broomhouse, Dunbar Block H6 

Waste 0.4m. 
Bedrock 0 . 7m+ 

S u r f a c e   l e v e l  +51m (+167ft)  
Water n o t   s t r u c k  
P i t  
October  1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

So i l :   s i l t y ,   s andy ,   pebb ly   l oam,   g rey i sh   r ed  
(10 R 4/3) 0.4  0.4 

Upper  Old Red Sandstone S a n d s t o n e ;   b r o k e n ,   f i n e   t o  medium g r a i n e d   w i t h  
s c a t t e r e d   s u b r o u n d e d   t o   r o u n d e d   p e b b l e s   o f   f i n e  
g r a v e l   s i z e ;   s a n d  is s u b a n g u l a r   t o   r o u n d e d ,   c h i e f l y  
quartz;   moderate   red  (5  R 4/4) 0.7+ 1.1 

NT 67 SW 1 6020 7347 Whittinghame House 

S u r f a c e   l e v e l  +103m (+338ft)  
Water s t r u c k  a t  +101m 
250mm percuss ion  
J u l y  1985 

Overburden 3.8m 
Mineral  2.6m 
Waste 1.4m+ 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

Soi l :   loam,   dark  brown 0.4 0.4 

Flow till Diamic ton :   c l ay ,   ve ry   s andy ,   g rave l ly ,   f i rm   to  
c rumbly ,   cohes ive   bu t   ba re ly   p l a s t i c ,  becomes  sandy 
s i l t y   c l a y   w i t h   d e p t h ,   t h e n   s a n d y   n e a r   b a s e ;  clasts 
up to   cobb le   s i ze   ch i e f ly   o f   r ed   s ands tone ;   modera t e  
r e d d i s h  brown (10 R 4/6)   mott led  with  yel low  and 
orange-brown; some manganese s t a i n i n g  on f i s s u r e s  3.4 3.8 

2.6 6.4 Glacial sand   and   grave l  Pebbly  sand; less gravel-r ich  below 4.8m 
Gravel :   f ine   and   coarse   wi th  some cobb les ,  

subangular   to   subrounded,   sands tone ,  
s i l t s t o n e ,   l a v a ,   f e l s i t e   a n d   b a s a l t  

Sand: medium wi th   coarse   and  some f i n e ,  
subangular ,   quar tz   and  rock  f ragments  

Fines:  s i l t  and  c lay,   d isseminated 

D i a m i c t o n :   c l a y ,   s i l t y ,   s a n d y ,   s t i f f ' t o   v e r y   s t i f f ,  
clasts up t o   c o b b l e   a n d   b o u l d e r   s i z e ,   b u t   g e n e r a l l y  
f ine   and   coarse ,   ch ie f ly   ye l low  and   whi te   sands tones ,  
basa l t ,   g reywacke ,   s i l t s tone ,   b lack   sha le   and   coa l  
w i t h  rare vein-quartz ,   moderate   reddish brown 
(10 R 4/6) 1.4+ 7.8 

Borehole  terminated owing t o   s l o w   p r o g r e s s  
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Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f  ace (m) percentages 

F ines  Sand Gravel 

f r o m   t o  

4 72 24  3.8- 4.8 
4.8- 5.8 
5.8-  6.4 

Mean 

Fines  Sand  Grave 1 

4 + h - $ + -1 +I-4 +4-16  +16-64  +64 mm 

4  6 18   32  20  20 O §  
3  8 5 1  23 8 2 5 §  
6  34 36 13 5 6 O §  
4  13 35 24 12  10 2 

NT 67 SW 2 

S u r f a c e   l e v e l  +13Om (+427ft)  
Water n o t   s t r u c k  
250mm percuss ion  
J u l y  1985 

LOG 

6185 7299 Ruchlaw West Mains, Stenton 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block H5 

Overburden 0.3m 
Mineral  till l . l m  
Waste 1.3m+ 

Thickness  Depth 
m m 

S o i l ,   g r a v e l l y ,   r e d d i s h  brown 0 03 0 .3  

T i l l  'Clayey '   sandy  gravel ;   d iamicton,   very  sandy  with 
seams of   c layey  pebbly  sand 1.1 1.4 

Gravel :   f ine   and   coarse   wi th  some cobble ,  
angu la r   t o   rounded ,   ch i e f ly   r ed ,   ye l low  and  
white   sandstones  with  red  mudstone,   basal t ,  
f e l s i t e / p o r p h y r y   a n d  some c o a l  

Sand: medium, c o a r s e   a n d   f i n e  
F ines :  s i l t  and   c lay   mat r ix ,   modera te   reddish  

brown  (10 R 4 / 6 1  

Diamicton as above,   but  more c l a y e y   a n d   s t i f f  2.7 

Borehole   terminated owing t o   r o c k   o b s t r u c t i o n  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f  ace (m)  percentages 

Fines  Sand Gravel  Fines Sand  Grave 1 

from t o  - h  + & - $ + $ -1 +1-4 +4-16  +16-64  +64 mm 
-- - ---- --- 
18  50 32 0.3- 1.4 18  15  18 17 14  13 5 
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NT 67 SW 3 6195  7145  Deuchrie,  Stenton Block E 

Sur face   - l eve l  +194m (+636ft)  
Water n o t   s t r u c k  
25Omm percuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 2.lm 
Mineral  7.4m 
Waste 2.9mt- 

Thickness  Depth 
m m 

Flow till 

T i l l  

S o i l ,   c l a y e y ,  brown 

Diamic ton :   c l ay ,   s i l t y ,   l oca l ly   s andy ,   s tony ,  
m o d e r a t e l y   s t i f f ,  clasts up t o   c o b b l e   s i z e ,   r e d   a n d  
cream s a n d s t o n e s ,   s i l t s t o n e ,   b a s a l t ,   f e l s i t e ,  
greywacke,  agglomerate  and some coa l ,   modera te  
r edd i sh  brown (10 R 4/61 

Glacial sand  and  gravel   'Very  c layey '   sand  becoming  f iner   grained  with  depth;  
f ine ,   subrounded  sands tone  clasts 

Sand: f i n e   w i t h  some  medium and   t r ace   coa r se ,  
subangular   to   subrounded,   quartz   and  rock 
fragments 

Fines:  s i l t ,  disseminated  and  thin  sandy s i l t  
seams above 3.6m and more  commonly below 5.2m, 
some coa l   f l ecks ,   modera t e  brown ( 5  YR 4/4)  

S i l t ,   c l a y e y ,   s a n d y ,   w i t h  many t h i n   s a n d   a n d   s t i f f  
c l ayey  seams, and rare f i n e   g r a v e l ,   c h i e f l y   o f  
s ands tone ,   becoming   t i l l - l i ke  a t  base,   moderate  brown 
(5 YR 4/4)  

D i a m i c t o n :   c l a y ,   s i l t y ,   s a n d y ,   s t o n y ,   s t i f f ,   w i t h  
clasts up t o   b o u l d e r   s i z e ,   c h i e f l y   s a n d s t o n e   w i t h  
some s i l t s tone ,   coa l   and   greywacke ,  much t u f f  a t  
base ,   modera te   reddish  brown (10 R 4/6)  

Borehole   t e rmina ted  owing t o   s l o w   p r o g r e s s  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f   a c e  (m) 

F ines  Sand Gravel 

f r o m   t o  

22  78 0 2.1-  3.1 
3.1- 4.1 
4.1- 5.2 
5.2-  6.2 
6.2-  7.2 
7.2-  8.2 
8.2- 9.5 

Mean 

0.2 

1.9 

7 04 

0.9 

2.0+ 

0.2 

2.1 

9.5 

10.4 

12.4 

percentages 

Fines  Sand  Grave 1 

- $  + & - $  + ,+ -1 +1-4 +4-16  +16-64  +64 mm 

34 
23 
11 
28 
22 
28 
12 
22 

64 
74 
80 
69 
74 
68 
85 
74 

0 
0 
0 
0 
0 
0 
1 ** 

0 
0 
0 
0 
0 
0 
o §  
0 
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NT 67 sw 4 6253 7488 Newbarns, Stenton Block E5 

S u r f a c e   l e v e l  +87m (+285ft)  
Water s t r u c k  a t  +85.5m 
250mm pe rcuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0 . 2m 
Mineral  till 1.5m 
Waste 4 .Om+ 

Thickness  Depth 
m m 

T i l l  

S o i l ,   g r a v e l l y ,   r e d d i s h  brown 0.2 0.2 

'Very  clayey'  pebbly  sand;  diamicton,  becoming  more 

Gravel :   f ine   wi th   coarse   and  rare cobbles  and 
b o u l d e r s ,   a n g u l a r   t o  well rounded,  red,   yellow 
and  white   sandstones,   greywacke,   basal t   and 
rare vein-quartz  

c l ayey   w i th   dep th  

Sand: f i n e   w i t h  medium and some c o a r s e  
Fines:  s i l t  and c l ay ,   modera t e   r edd i sh  brown 

( 1 0  R 4 / 6 )  

Diamicton; as above,   but  more c l a y e y   a n d   s t i f f   w i t h  
i r r e g u l a r  seams o f   v e r y   s i l t y   f i n e   s a n d ,   g r a v e l - r i c h  
i n   p l a c e s  

Diamic ton:   c lay ,   s i l ty ,   sandy,   wi th   abundant   cobbles  
and  boulders ,  clast s u p p o r t e d ,   c l a s t s   c h i e f l y   o f   r e d  
s a n d s t o n e ,   d o l e r i t e ,   g r e y   g r i t s t o n e  

1.5 

1.2 

2.8+ 

1.7 

2.9 

5.7 

Borehole  terminated owing to   s low  p rogres  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f a c e  (m) percentages 

Fines  Sand Gravel  Fines Sand  Grave 1 

f r o m   t o  - 1  + - t + -1  +1-4 +4-16  +16-64  +64 mm i6 

30 66 4 0.2- 1.7 30 42 20 4 3 1 0 
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NT 67 SW 5 

S u r f a c e   l e v e l  +181m (+594ft)  
Water n o t   s t r u c k  
250mm percuss ion  
J u l y  1985 

LOG 

6482 7257 Halls, Stenton 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block E 

Overburden 0.3m 
Mineral  2.2m 
Waste 1.3m-t 

Thickness  Depth 
m m 

Made ground;  cobbles  and  boulders in sandy   c l ay   ma t r ix  0.3  0.3 

Glacial sand   and   g rave l   'C layey '   g rave l ;   t i l l - l i ke  band  from 1.7 t o  2.0m, 
cohes ive  2.2  2.5 

G r a v e l :   c o a r s e   w i t h   f i n e ,   s u b a n g u l a r   t o  
subrounded,   grey,   yel low  and  red  sandstones,  
w i th   g reywacke   and   i ndura t ed   s i l t s tone  

Sand: coarse   and  medium w i t h   f i n e ,   s u b a n g u l a r ,  
quar tz   and   rock   f ragments  

Fines:  s i l t  and  c lay,   d isseminated,   moderate  
r e d d i s h  brown (10 R 4/6) 

T i l l  D i a m i c t o n :   c l a y ,   s i l t y ,   s a n d y ,   s t i f f   t o   v e r y   s t i f f ,  
w i t h  clasts up t o   c o b b l e   s i z e ,   b u t   g e n e r a l l y   f i n e  
wi th   coa r se ,   subangu la r ,  of indura ted   sands tone   and  
s i l t s t o n e ,  greywacke  and some igneous  rocks,   moderate 
r e d d i s h  brown (10 R 4 /61  1.3+  3.8 

Borehole   terminated owing t o   l a c k  of progress  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f a c e  (m)  percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  - E  1 + h - L  + -1 +1-4 +4-16  +16-64  +64 ~III 

11 38  51 0.3-  1.3 7 7 11 15 24  36 0 
1.3- 2.5 15  13 16  13 22   21  0 

Mean 11 1 0  14  14 23 28 0 
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NT 67 SW 6 6075 7411 Eastfield, Stenton 

S u r f a c e   l e v e l  +87m (+285ft) 
Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.3m 
Mineral  2 . 4m 
Waste 0.3ntl- 

Thickness  Depth 
m m 

S o i l ,   g r e y i s h   r e d  (5 R 4/2) 0.3  0.3 

Glacial sand   and   grave l   Grave l ,   loca l ly   c laybound 
Gravel :   coarse   and   f ine   wi th  some cobble  and 

boulder ,   subrounded  to   rounded ,   ch ie f ly   red  
sands tone ,  some white  sandstone,  greywacke  and 
igneous  rocks 

well rounded ,   ch i e f ly   qua r t z   w i th   rock  
fragments  

(10 R 4/21 

Sand:  coarse  and medium w i t h   f i n e ,   a n g u l a r   t o  

Fines:  s i l t ,  d isseminated ,   g rey ish   red  

T i l l  D i a m i c t o n :   c l a y ,   s i l t y ,   s t o n y ,   m i c a c e o u s ,   c l a s t s   o f  
f i n e   a n d   c o a r s e   g r a v e l   s i z e   w i t h  some cobb les ,  
modera te   reddish  brown (10 R 4/41 

2.4 2.7 

0.3+ 3.0 

Grading 

Mean f o r   D e p o s i t  Depth  below 
pe rcen tages  s u r f   a c e  (m) percentages 

F ines  Sand Gravel  Fines Sand  Grave 1 

f r o m   t o  - &  + & - $ + t -1 +1-4  +4-16 +16-64  +64 mm 

2 40  58 0.3- 1.5 3 3 13  15 22 34 1 0  
1.5- 2.7 1 9 20  22 2 9  19 0 

Mean 2  6 16  18 25  28 5 

18.7 



NT 67 SW 7 

S u r f a c e   l e v e l  +86m (+282ft)  
Water n o t   s t r u c k  
P i t  
October 1984 

6169 7453 Ruchlaw Mains, Stenton 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block Hg 

Overburden 0.3m 
Mineral 2.4m 
Waste 0.lm-t 

Thickness  Depth 
m m 

Glacial sand  and  gravel  

T i  11 

Grading 

Mean f o r   D e p o s i t  
percentages 

Fines  Sand Gravel 

-__. - 
7 22 7 1  

Soi l :   s i l t y ,   pebb ly ,   s andy   l oam,   g rey i sh  brown 
( 5  YR 4 / 2 )  

Grave 1 
Gravel :   cobble   wi th   coarse ,   f ine   and  some 

boulders ,   subangular  t o  well rounded,   ch ie f ly  
red  and  white   sandstones,   greywacke  and  igneous 
rocks  

rounded,   quartz   with  rock  f ragments  

r e d d i s h  brown ( 1 0  R 4 / 4 )  

Sand: c o a r s e   w i t h  medium a n d   f i n e ,   a n g u l a r   t o  

Fines:  s i l t  and  c lay,   d isseminated,   moderate  

0.3 0.3 

2.4 2.7 

0.1+ 2.8 

Depth  below 
s u r f   a c e  (m) percentages 

Fines  Sand  Grave 1 

from t o  - $  + $ - +  + -1 +1-4 +4-16  +16-64  +64 UUII 

- ~ - -  --- 
0.3- 2.7 7 6 7 9 16  25 30 



NT 67 SE 15 

S u r f a c e   l e v e l  +165m (+541ft) 
Water s t r u c k  a t  +147m 
250 and 200mm percuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n  

Glacial sand   and   grave l  

T i l l  

6515 7321 Pathhead, Stenton 

Li thology 

Block E 

Overburden 0.2m 
Mineral  1 1 . 8m 
Waste 8 .6& 

Thickness  Depth 
m m 

S o i l ,   g r a v e l l y ,  brown 0.2 

Gravel,   poorly  bedded  and  locally  claybound  with t ill- 
l i k e  seams i n   p l a c e s ,  some boulders  below 5.2m 11.8 

Grave l :   f i ne   and   coa r se   w i th   cobb le ,   subangu la r  
t o  subrounded,  greywacke,  indurated  sandstone, 
s i l t s t o n e  and some vo lcan ic   rocks ;  some clasts 
weathered 

quar tz   and   rock   f ragments  
Sand: coa r se   w i th  medium and   f i ne ,   subangu la r ,  

Fines:  s i l t  and   c lay ,   d i sseminated  

Diamic ton:   c lay ,   sandy,   f i rm,   loca l ly  clast  suppor ted ,  
abundant c las ts ,  up t o   c o b b l e   s i z e ,   s u b a n g u l a r   t o  
subrounded,   o f   indura ted   red   sands tone ,   sha le   and  
greywacke,  moderate  reddish brown 6.0 

D i a m i c t o n :   c l a y ,   s t i f f   t o   v e r y   s t i f f ,   l o c a l l y   s l i g h t l y  
sandy ,   w i th   f i ne   and   coa r se   g rave l - s i ze  clasts,  
subangular   to   subrounded,   greywacke  and  sandstone,  
w i t h   b a s a l t ,   f e l s i t e  and greywacke   s i l t s tone ,   da rk  
r e d d i s h  brown (10 R 3 /4 )  t o  19.0m, then  moderate   red 
(5 R 4/61 2.6+ 

Borehole   terminated owing t o   s l o w   p r o g r e s s  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages  s u r f   a c e  (m) percentages  

F ines  Sand  Gravel 

from t o  

7 25  68 0.2-  1.2 
1.2- 2.2 
2.2-  3.2 
3.2- 4.2 
4.2- 5.2 
5.2- 6.2 
6.2-  7.2 
7.2-  8.2 
8.2- 9.2 
9.2-10.2 

10.2-11 e2 
11.2-12.0 
Mean 

0.2 

12.0 

18.0 

20.6 

F ines  Sand Grave 1 

1 
-i6 +1-4 +4-16 +16-64 +64 mm 

5 
7 
7 
8 
7 
9 
6 
7 
7 
7 
8 
6 
7 

4 
4 
4 
3 
7 
5 
4 
4 
3 
3 
4 
4 
4 

4 
8 
8 
7 
8 
7 
5 
5 
4 
4 
5 
3 
6 

10 
16  
17 
16 
18 
18 
19  
17 
14 
1 0  
14  
11 
15 

20 
25 
21 
20 
30 
25 
32 
37 
32 
22 
28 
28 
27 

40 
33 
29 
22 
22 
17 
34 
30 
24 
23 
29 
24 
27 

17  
7 

14 
24 
8 

19 
0 
0 

16 
31 
12 
24 
14 
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NT 67 SE 16 6546  7234 Hartside, Halls, Stenton Block E 

S u r f a c e   l e v e l  +194m (+636ft)  
Water n o t   s t r u c k  
250mm pe rcuss ion  
J u l y  1985 

Overburden 0 . l m  
Mineral  3.0m 
Mineral  till 0.9m 
Waste 0.7m+ 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  Thickness  Depth 
m m 

S o i l ,   g r a v e l l y  0.1 0.1 

Glacial sand  and  gravel  a Gravel 
Gravel :   coarse   and   f ine   wi th  rare cobbles ,  

subangular   to   subrounded,   greywacke  sandstone 
a n d   s i l t s t o n e ,   p l a t y   s i l t s t o n e s ,  some b a s a l t ,  
f e l s i t e  and  vein-quartz 

subangular   to   subrounded,   rock   f ragments   and  
q u a r t z  

r e d d i s h  brown (10 R 4/61 

Sand:   coarse   with medium and some f i n e ,  

Fines:  s i l t  and  c lay,   d isseminated,   moderate  

3 .O 3.1 

T i l l  0.9 4.0 b Grave l ;   d i amic ton ,   g rave l   r i ch  
Gravel :   coarse   and   f ine   wi th  some cobbles  and 

bou lde r s ,   angu la r   t o   subangu la r   w i th  some 
subrounded ,   i ndura t ed   s ands tone ,   s i l t s tone   and  
greywacke   wi th   basa l t ,  some f e l s i t e  and  vein- 
q u a r t z  

Sand:  coarse  and medium w i t h  some f i n e  
Fines:  s i l t  and  clay,   disseminated,  moderate 

r e d d i s h  brown (1 0 R 4 /6 )  

Diamicton; as above,  but more c l a y e y   a n d   v e r y   s t i f f  0.7+ 4.7 

Borehole   terminated owing t o   s l o w   p r o g r e s s  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f a c e  (m) percentages 

Fines  Sand Gravel Fines  Sand Grave 1 

+ & - $ + t -1 +1-4 +4-16  +16-64  +64 IUII from t o  
-- - 

a 5  34 61 0.1- 1.1 
1.1- 2.1 
2.1-  3.1 

Mean 

5 13 17 
4 10  19 
6 12 16 
5 12  17 

23 37 0 
29 33 0 
27  34 0 
26 35 0 

b  8  26 66 3.1-  4.0 6 8 12 26 33 7 

a&b  6 32  62 Me an  5 11 16 26  34  2 

190 



NT 6 7  SE 17 6710  7205 Black Law, Stenton Block E 

S u r f a c e   l e v e l  +216m (+709ft)  
Water s t r u c k   a t  +212m 
250mm pe rcuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden 0.7m 
Mineral  3 .Om 
Waste 6.7m-l- 

Thickness  Depth 
m m 

Soi l ,   c layey   loam,   dark  brown 0.5 0.5 

Flow till 

Glacial sand  and  gravel  

T i l l  

Diamicton: s i l t ,  sandy ,   abundan t   c l a s t s   o f   f i ne  
g r a v e l   s i z e   w i t h  rare cobbles ,   ch ie f ly   g reywacke ,  
moderate  brown 0 -2 0.7 

Gravel,  claybound t o  1.7m, then  claybound i n   p l a c e s  

G r a v e l :   f i n e   w i t h   c o a r s e ,   s u b a n g u l a r   t o  
from 1.7 t o  3.7m 3 .0  3.7 

subrounded,   indura ted   f ine   g ra ined   sands tone  
a n d   s i l t s t o n e ,  some greywacke 

Sand:   coarse   with medium and  f ine ,   subangular ,  
quartz   and  rock  f ragments  

Fines:  s i l t  and  clay,   disseminated,  moderate 
brown (5 YR 4 / 4 )  

D i a m i c t o n :   c l a y ,   s i l t y ,   s t i f f   t o   v e r y   s t i f f ,  clasts 
g e n e r a l l y   f i n e   g r a v e l   s i z e ,   b u t  some cobb les ,  
subangular   to   subrounded,   of   greywacke  with  indurated 
r e d   s a n d s t o n e ,   s i l t s t o n e   a n d   g r i t ,  some b a s a l t ,  
do ler i te   and   ve in-quar tz ,   modera te   red  (5 R 4 / 6 )  t o  
moderate   reddish brown (10 R 4 / 6 )  

Diamicton:   c lay,  s i l t i e r  than   above ,   c l a s t s   o f  
greywacke  with some sands tone   and   s i l t s tone ,   ve ry  
dark  moderate   red  (5  R 4 / 6 ) ,  becomes very   s tony   f rom 
9.Om wi th   r ed   s andy   s i l t y   ma t r ix ,   poss ib ly   bed rock  
(Devonian  conglomerate) 

Borehole   terminated owing t o   t e c h n i c a l   d i f f i c u l t i e s  

Grading 

Mean fo r   Depos i t  Depth  below 
percentages s u r f  ace (m) 

Fines  Sand Gravel 

f r o m   t o  

8 34 58 0.7- 1.7 
1.7- 2.7 
2.7- 3.7 

Mean 

3 .8  7.5 

2.9+ 10.4 

percentages 

Fines  Sand Grave 1 

- k  + & - t + t -1 +1-4 +4-16 +16-64  +64 mm 
---- --- 

7 9 1 1  14 30 29 0 
10 6 8 16 33 27 0 
8 8 10  17 38 19 0 
8 8 10  16 33  25 0 

191 ' 



NT 67 SE 18 6806 7258 Bradeley Hill Block E 

S u r f a c e   l e v e l  +203m (+666ft)  
Water n o t   s t r u c k  
250  and 200mm percuss ion  
J u l y  1985 

LOG 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Overburden O.lm 
Mineral  11.4m 
Waste 1.6m-k 

Thickness  Depth 
m m 

Glacial sand   and   grave l  

T i  11 

0.1 0.1 

a ' C l a y e y '   p e b b l y   s a n d ;   s i l t y   l e n s e s   i n   p l a c e s  4.4  4.5 
Grave l :   f i ne   w i th   coa r se   and  rare cobb les ,  

subangular   to   subrounded,   indura ted   sands tone  
and s i l t s t o n e   w i t h  some igneous  rocks 

Sand: f i n e   w i t h  medium and some c o a r s e ,  
subangular   to   subrounded,   quartz   and  rock 
fragments  

l enses ,   modera t e   r edd i sh  brown (10 R 3 / 4 )  
Fines:  s i l t  and  clay,   disseminated  and i n  

b 'Clayey '   sandy  grave l  
Gravel :   f ine   wi th   coarse   and  some cobble ,  

subangular   to   subrounded,   indura ted   sands tone  
and s i l t s t o n e   w i t h  some i g n e o u s   c l a s t s  

subrounded,   quartz  and rock  fragments 

r edd i sh  brown  (10 R 3/41 

Sand: medium, f ine   and   coa r se ,   subangu la r   t o  

Fines:  s i l t  and clay,   d isseminated,   moderate  

c 'Very  clayey'  sand 
Gravel:  rare, coa r se   and   f i ne ,   subangu la r   t o  

Sand: f i n e   w i t h  some medium and  coarse ,  
sub rounded ,   s ands tone   and   s i l t s tone  

subangular   to   subrounded,   quartz   and  rock 
fragments  

laminae,   moderate   reddish brown (10 R 3 /4 )  
Fines:  s i l t  and  clay,   disseminated  and i n  

Diamic ton :   c l ay ,   s i l t y   and   s andy ,   w i th   c l a s t s  up t o  
cobb le   s i ze ,   subangu la r   t o   sub rounded ,  of sandstone 
and   s i l t s tone ,   modera t e   r edd i sh  brown (10 R 3 /4 )  

6.0  10.5 

1.0 11.5 

1.6+ 13.1 

Borehole   t e rmina ted   owing   to   rock   obs t ruc t ion  
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Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f a c e  (m)  percentages 

F ines  Sand Gravel 

f r o m   t o  

a 17  69  14 0.1- 1.3 
1.3- 2.3 
2.3- 3.3 
3.3- 4.5 

Mean 

b 10  57 33 4.5-  5.5 
5.5- 6.5 
6.5- 7.5 
7.5-  8.5 
8.5- 9.5 
9.5-10.5 

Mean 

C 37 61 2 10.5-1 1.5 

a&b 13  62  25 Mean 

a-c 15  62  23 Mean 

Fines  

1 
-i6 

16 
25 
11 
16 
17 

9 
7 

10  
9 

11 
16 
10  

37 

13  

15 

Sand 

+ & - t + t -1 +1-4 
-- - 
35  15  8 
29  14  12 
22  52 7 
67  14 2 
39  23 7 

13 18 19  
17  14 13 
18 22  19 
19  28  17 
16  23  21 
23 24 12 
18 22  17 

47  12 2 

27  22 13 

29  21  12 

Grave 1 

+4-16  +16-64 +64 mm 

--- 
13 13 0 
11 9 0 
6 2 0 
1 0 0 
8 6 0 

21  13 7 
18 23 8 
22 9 0 
22 5 0 
23 6 0 
15  10 0 
20 11 2 

1 1 0 

15 9 1 

14  8 1 

19 3 



NT 67 SE 19 

S u r f a c e   l e v e l  +225m  (+738ft) 
Water n o t   s t r u c k  
250mm percuss ion  
J u l y  1985 

LOG 

6877  7219 Woodhall 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block E 

Overburden 0.2m 
Mineral  6 . 6m 
Waste 1.3mt 

Thickness  Depth 
m m 

Soi l ,   sandy,   moderate  brown (5 YR 3/4) 0 02  0.2 

Glacial sand   and   grave l  a Sandy g rave l ;   c l aybound   i n   p l aces ,   cobb les   p re sen t  
below 2.2m  4.6  4.8 

Gravel :   coarse   and   f ine   wi th   cobbles ,   subangular  
t o  subrounded  with some angular ,   greywacke,  
s i l t s tone ,   l imes tone   and   i gneous   rocks   w i th  
vein-quartz  

Sand: coa r se   w i th  medium and some f i n e ,  
subangular   to   rounded,   quartz   and  rock 
fragments 

brown (10 R 3/4) t o   modera t e   r edd i sh  brown 
(5 YR 3/4) 

Fines:  s i l t  and   c lay ,   d i sseminated ,   dark   reddish  

T i l l  

b 'Clayey'   sandy  gravel:   becoming more g rave l - r i ch  
around 5.6m and  from  about 6.5m 

Grave l :   f i ne   w i th   coa r se   and  some cobble ,   red  
and   grey   sands tones   and   s i l t s tones ,   coarse  
grained  greywacke  and some in te rmedia te   igneous  
rocks 

Sand: f i n e   w i t h   c o a r s e   a n d  medium, s u b a n g u l a r   t o  
subrounded,  quartz  and  rock  fragments  with some 
mica 

Fines:  s i l t  and  clay,   disseminated  and as l e n s e s  
and  laminae,   moderate   reddish brown (10 R 4/6) 

Diamic ton:   c lay ,   s tony ,   very   hard ,   reddish  brown 
(10 R 3/4) 

2 00 6.8 

1.3+  8.1 

Borehole  terminated owing t o   s l o w   p r o g r e s s  

Grading 

Mean f o r   D e p o s i t  Depth  below 
percentages s u r f   a c e  (m) percentages 

F ines  Sand Gravel  Fines Sand  Grave 1 

f r o m   t o  - m  + & - $ + -1 +1-4  +4-16  +16-64  +64 mm 

a 6 47  47 0.2-  1.2 4 7 11 22  23  33 0 
1.2-  2.2 7 7 23  33  18  12 0 
2.2-  3.3 5 6 21  27  16  14 11 
3.3-  4.2 8  8 12  13 15 23 2 1  
4.2-  4.8 6 12 11 15  20  20  16 

Me a n  6 8 16  23  18  20 9 

b 16 47  37 4.8-  5.8 16  26 14  15 18 11 0 
5.8- 6.8 15  17 11 13 18 17 9 

Mean 16  20 13  14 18  14 5 

a&b 9 47 44 Me an 9 12  15  20 18 18 8 
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NT 67 SE 20 

S u r f a c e   l e v e l  +166m (+545ft)  
Water n o t   s t r u c k  
250mm pe rcuss ion  
October  1985 

LOG 

6927  7288 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Whittly S t r i p ,  Woodhall Block E 

Overburden 0.3m 
Mineral  6 . 2m 
Waste 4.8m 
Bedrock 0.8m+ 

Thickness  Depth 
m m 

S o i l :   g r a v e l l y ,   s a n d y  loam 0.3  0.3 

Glacial sand   and   grave l  a Gravel 1.0  1.3 
Grave l :   f i ne   w i th   coa r se   and   cobb le ,   subangu la r  

to   rounded ,   b r ick- red ,   purp le   and   buf f   f ine  
grained  sandstones  and  greywacke  with  mudstone 

Sand: coa r se   w i th  medium a n d   f i n e ,   a n g u l a r   t o  
subrounded,   rock  f ragments   and  quartz  

Fines:  s i l t  and  clay,   disseminated,  moderate 
r e d d i s h  brown (10 R 4 /4 )  

T i  11 

Lower Devonian 

b 'Clayey '   gravel ;   c laybound  deposi t  
Grave l :   coa r se   w i th   f i ne   w i th  rare cobble ,  

subangular   to   rounded,   composi t ion as above, 
bu t   l ack ing   br ick   red   sands tone   and   wi th  rare 
coa r se   ac id   i gneous   rock  

Sand: as above 
F ines :  s i l t  and  c lay,   d isseminated,   moderate  

r e d d i s h  brown (10 R 4/5)  

c 'Very  c layey '   pebbly  sand;   s i l ty   seams common 
l o c a l l y ,   e s p e c i a l l y   b e l o w  5.0m, and rare g r a v e l  
s t r i n g e r s ,  more gravel-r ich  between 5.2 and 6.0m 

Grave l :   coa r se   and   f i ne   w i th  some cobble ,  
chief ly   subrounded,   sandstone,   greywacke,  
b a s a l t  and  vein-quartz 

subrounded,   ch ie f ly   quar tz  

brown (5 YR 5 /4 )  

Sand: coa r se   w i th  medium a n d   f i n e ,   a n g u l a r   t o  

Fines:  s i l t ,  i n  seams w i t h   v e r y   f i n e   s a n d ,   l i g h t  

D i a m i c t o n :   c l a y ,   s i l t y ,   s t o n y ,   s a n d y ,   f i r m   t o   s t i f f ,  
c l a s t s   c h i e f l y  of  sandstone and  greywacke,  with  rare 
igneous  rocks,   cobbles  rare, becoming s l i g h t l y  
sandier   below 10.5m, moderate  reddish brown 
(10 R 4 /6 )  

Conglomerate:  abundant  pebbles  up t o   c o a r s e   g r a v e l  
s i z e ,  of  s ands tone   (ha rd ,   f i ne  t o  medium g r a i n e d ,  
grey ish   purp le) ,   g reywacke   and   do ler i te ;   wi th   sand  
m a t r i x   a d h e r i n g   t o  some pebbles ,   moderate   red 
(5 R 4/41 

1.7 3.0 

3 05 6.5 

4.8 11.3 

0.8+ 12.1 
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Grading 

a 

b 

C 22 70 8 

a&b 

a-c 

Mean fo r   Depos i t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel   Fines  Sand  Grave 1 

from t o  - &  + & - t + $ -1 +1-4 +4-16  +16-64 +64 
-- - - -- - --- 

7 34 ,5 9 0.3- 1.3 7  6 9 19  27 20  12 

10  36 54 1.3-  2.2 1 0  9 10   17  24 30 0 
2.2-  3.0 No g r a d i n g   d a t a   a v a i l a b l e  

Mean 10  9 10  17  24  30 0 

3.0-  4.2 10  81 6 1 2 0 0 
4.2- 5.2 35 53 2 1 1 8 0 
5.2- 6.0 23  68 4 1 3 1 0 
6.0-  6.5 26 36 7  6 10 15 0 

Mean 22 63  5  2 3 5 0 

9 36 55 Mean 9 8 10  18 25  26 4 

17  54  29 Mean 17  38 7 9 13   14  2 

NT 67 SE 21 

S u r f a c e   l e v e l  +186m (+610ft) 
Water s t r u c k  a t  +178m 
250 and 200mm p e r c u s s i o n  
June  1985 

LOG 

6980  7195 Elmscleugh, Innerwick 

G e o l o g i c a l   c l a s s i f i c a t i o n   L i t h o l o g y  

Block E 

Overburden 0.2m 
Mineral  12.5m 
Waste 2.3& 

Thickness  Depth 
m m 

S o i l :   l o a m ,   s i l t y ,   s a n d y   w i t h  small pebbles,   moderate 
brown (10  YR 3 /4 )  0.2 0.2 

Glacial sand   and   grave l  a Sandy g r a v e l  
Gravel :   f ine  with  coarse   and rare cobbles ,  

i n d u r a t e d   s i l t s t o n e   a n d   s a n d s t o n e   w i t h  some 
f e l s i t e ,   c l a y e y   c o a t i n g   o n  some c las ts  

subrounded,  quartz  and  rock  fragments 

lenses   f rom 2.2m, moderate   reddish brown 
(10 YR 3/41 

Sand: medium w i t h   f i n e   a n d   c o a r s e ,   s u b a n g u l a r   t o  

Fines:  s i l t  a n d   c l a y ,   d i s s e m i n a t e d ,   w i t h   s i l t y  

2.0  2.2 

T i l l  

b  Clayey'   sand;  sand  mainly  f ine t o  7.3m, t h e n  some- 
what c o a r s e r ,   w i t h  rare subangular   to   subrounded 
pebbles  10.5 

Sand: f i n e   w i t h  some medium and rare c o a r s e ,  
subangular   to   subrounded,   quar tz   and  some rock 
fragments 

Fines:  s i l t  and  c lay,   d isseminated  and i n   l e n s e s  
and  laminae,   moderate  reddish brown (10 R 4/6) 

D iamic ton :   c l ay ,   s i l t y ,   s andy ,   w i th   angu la r   t o  
subangular ,   f ine   and   coarse   pebbles ,   modera te   reddish  
brown 

12.7 

2.3+ 15.0 

Borehole   terminated owing t o   s l o w   p r o g r e s s  
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Grading 

Mean for  Deposi t  Depth  below 
percentages  s u r f a c e  (m) percentages  

F ines  Sand Gravel  Fines Sand  Grave 1 

- h  + k - *  +;-1 +4-16 +16-64 from t o  +1-4 +64 nun 

7 30  
18  30 
12  30 

30  
23 
27 

14 
16 
15 

13 
4 
8 

0 
0 
0 

a 8 69  23 0.2-  1.2 
1.2- 2.2 

Mean 

6 
9 
8 

12 
11 
24 
12 
24 
15 
22 
15 
15 
16 
14 
16 

50  25 
75  13 
75 1 
8 0  8 
74 2 
6 0  23 
60  17 
66   18  
63  22 
66  18 
68  17 
67  15 

6 
1 
0 
0 
0 
1 
1 
1 
0 
0 
1 
1 

6 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ** 

0 
0 
0 
0 
0 
0 
O §  
O §  
O §  
O §  
O J  
0 

b 16  83 1 2.2-  3.2 
3.2- 4.3 
4.3-  5.3 
5.3- 6.3 
6.3-  7.3 
7.3- 8.0 
8.0- 9.0 
9.0-10.0 

10.0-1 1.0 
11 00-12.0 
12.0-12.7 
Me a n  

3 a & b  15 81  4 Me a n  15 59  17 5 1 0 
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The following  reports  relate  particularly to bulk  mineral 
resources 

Reports of the  Institute of Geological  Sciences 

Assessment of British Sand  and Gravel Resources 
1 The  sand  and  gravel  resources  of  the  country  south-east 
of  Norwich,  Norfolk:  Resource  sheet TG 20. 
E. F. P. Nickless. 
Report  71/20  ISBN 0 11 880216 X E1.15 
2 The  sand  and  gravel  resources  of  the  country  around 
Witham, Essex: Resource  sheet TL 81. H. J.  E.  Haggard. 
Report  72/6  ISBN 0 11 880588 6  E1.20 
3 The  sand  and  gravel  resources  of  the  country  south  and 
west of  Woodbridge,  Suffolk:  Resource  sheet  TM  24. 
R.  Allender  and S. E.Hollyer. 
Report  72/9  ISBN 0 11 880596  7  E1.70 
4 The  sand  and  gravel  resources  of  the  country  around 
Maldon, Essex:  Resource  sheet TL 80. J .  D.  Ambrose 
Report  73/1  ISBN 0 11 880600  9  E1.20 
5 The  sand  and  gravel  resources  of  the  country  around 
Hethersett,  Norfolk:  Resource  sheet  TG  10. 
E. F. P .  Nickless. 
Report  73/4  ISBN 0 11 880606  8  E1.60 
6 The  sand  and  gravel  resources  of  the  country  around 
Terling,  Essex:  Resource  sheet TL 71. C.  H.  Eaton. 
Report  73/5  ISBN 0 11 880608  4  E1.20 
7 The  sand  and  gravel  resources of the  country  around 
Layer  Breton  and  Tolleshunt  D’Arcy,  Essex:  Resource  sheet 
TL 91 and  part  90. J .  D.  Ambrose. 
Report  73/8  ISBN 0 11 880614  9 E1.30 
8 The  sand  and  gravel  resources  of  the  country  around 
Shotley  and  Felixstowe,  Suffolk:  Resource  sheet  TM  23. 
R.  Allender  and S. E. Hollyer. 
Report  73/13  ISBN 0 11 880625  4 E1.60 
9 The  sand  and  gravel  resources of the  country  around 
Attlebridge,  Norfolk:  Resource  sheet  TG 11. 
E. F. P.  Nickless. 
Report  73/15  ISBN 0 11 880658 0 E1.85 
10 The  sand  and  gravel  resources  of  the  country west of 
Colchester,  Essex:  Resource  sheet TL 92. J.  D.  Ambrose. 
Report  74/6  ISBN 0 11 880671  8  E1.45 
11 The  sand  and gravel  resources  of  the  country  around 
Tattingstone,  Suffolk:  Resource  sheet  TM 13. S. E.  Hollyer. 
Report  74/9  ISBN 0 11 880675 0 E1.95 
12 The  sand  and  gravel  resources  of  the  country  around 
Gerrards  Cross,  Buckinghamshire:  Resource  sheet SU 99, 
TQ 08,  09. H.  C.  Squirrell. 
Report  74/14  ISBN 0 11 880710  2 E2.20 

Mineral  Assessment  Reports  (Institute of Geological  Sciences) 
13 The  sand  and  gravel  resources of the  country  east of 
Chelmsford,  Essex:  Resource  sheet TL 70.  M.  R.  Clarke. 
ISBN 0 1  1  880744  7 E3 S O  
14 The  sand  and  gravel  resources  of  the  country  east  of 
Colchester,  Essex:  Resource  sheet  TM  02.  J. D. Ambrose. 
ISBN 0 11 880745 5 E3.25 
15 The  sand  and gravel  resources  of  the  country  around 
Newton  on  Trent,  Lincolnshire:  Resource  sheet SK 87. 
D.  Price. 
ISBN 0 1  1  880746  3 E3.00 
16 The  sand  and  gravel  resources of the  country  around 
Braintree,  Essex:  Resource  sheet TL 72.  M. R. Clarke. 
ISBN 0 11 880747  1 E3 S O  
17 The  sand  and  gravel  resources  of  the  country  around 
Besthorpe,  Nottinghzmshire:  Resource  sheet SK 86 and 
part  76.  J.  R.  Gozzard. 
ISBN 0 11 880748 X E3.00 
18 The  sand  and  gravel  resources  of  the  Thames  Valley, 
the  country  around  Cricklade,  Wiltshire:  Resource  sheet 
SU 09,  19  and  parts  SP 00, 10. P R. Robson. 
ISBN 0 1  1  880749 8 f3.00 

19  The  sand  and  gravel  resources of the  country  south of 
Gainsborough,  Lincolnshire:  Resource  sheet SK 88 and 
part  78. J .H. Lovell. 
ISBN 0 11 880750  1  f2.50 
20 The  sand  and gravel  resources  of  the  country  east  of 
New.ark upon  Trent,  Nottinghamshire:  Resource  sheet SK 85 .  
J.  R.  Gozzard. 
ISBN 0 11  880751 X E2.75 
21 The  sand  and gravel  resources  of  the  Thames  and 
Kennet  Valleys,  the  country  around  Pangbourne,  Berkshire: 
Resource  sheet SU 67. H. C .  Squirrell. 
ISBN 0 1  1  880752 8 f3.25 
22  The  sand  and  gravel  resources  of  the  country  north-west 
of  Scunthorpe,  Humberside:  Resource  sheet SE 81. 
J.  W.  C.  James. 
ISBN 0 11 880753  6  E3.00 
23 The  sand  and gravel  resources  of  the  Thames  Valley, 
the  country  between  Lechlade  and  Standlake:  Resource  sheet 
SP 30 and  parts  SP  20, SU 29, 39. P.  Robson. 
ISBN 0 11 881252  1 E7.25 
24 The  sand  and gravel  resources  of  the  country  around 
Aldermaston,  Berkshire:  Resource  sheet SU 56,  66. 
H.  C.  Squirrell. 
ISBN 0 11 881253 X E5.00 
25 The celestite  resources  of  the  area  north-east  of  Bristol: 
Resource  sheet ST 68 and  parts  59,  69,  79,  58,  68,  78,  77. 
E. F. P. Nickless, S. J. Booth  and P. N.  Mosley. 
ISBN 0 11 881262  9 E5.00 
26 The  limestone  and  dolomite  resources  of  the  country 
around  Monyash,  Derbyshire:  Resource  sheet SK 16. 
F. C.  Cox  and D. McC.  Bridge. 
ISBN 0 11  881263  7 E7.00 
27 The  sand  and  gravel  resources  of  the  country west and 
south of Lincoln,  Lincolnshire:  Resource  sheets SK 95 and 
part  96,  and SK 97 and  part 96. I .  Jackson. 
ISBN 0 11 884003  7 E6.00 
28 The  sand  and  gravel  resources of the  country  around 
Eynsham,  Oxfordshire:  Resource  sheet  SP  40  and  part  41. 
W. J. R. Harries. 
ISBN 0 11 884012  6 E3.00 
29  The  sand  and  gravel  resources  of  the  country  south-west 
of Scunthorpe,  Humberside:  Resource  sheet  SE  80. 
J.  H. Lovell. 
ISBN 0 11 884013  4 E3.50 
30 Procedure  for  the  assessment  of  limestone  resources. 
F. C.  Cox,  D.  McC.  Bridge  and J. H.  Hull. 
ISBN 0 11 884030  4 E1.25 
31 The  sand  and  gravel  resources  of  the  country west of 
Newark  upon  Trent,  Nottinghamshire:  Resource  sheet SK 75. 
D.  Price  and  P. J. Rogers. 
ISBN 0 11 884031  2  23.50 

32  The  sand  and  gravel  resources  of  the  country  around 
Sonning  and  Henley,  Berkshire,  Oxfordshire  and 
Buckinghamshire:  Resource  sheet SU 77,  78. 
H. C.  Squirrell. 
ISBN 0 11 884032 0 E5.25 

33 The  sand  and gravel  resources  of  the  country  north of 
Gainsborough,  Lincolnshire:  Resource  sheet SK 89. 
J .  R.  Gozzard  and  D.  Price. 
ISBN 0 11 884033  9 E4.50 

34 The  sand  and gravel  resources  of  the  Dengie  Peninsula, 
Essex:  Resource  sheet TL 90 and  parts  80,  TM 00, 
TQ 89,  99, TR 09.  M. B. Simmons. 
ISBN 0 1  1  88408  1  9 E5.00 
35 The  sand  and gravel  resources  of  the  country  around 
Darvel,  Strathclyde:  Resource  sheet  comprising  parts  of 
NS  53,  54,  63, 64. E. F. P. Nickless, A. M.  Aitken  and 
A.  A.  McMillan. 
ISBN 0 11 884082  7 E7.00 



36 The sand and gravel resources of the  country  around 
Southend-on-Sea, Essex: Resource sheets comprising parts 
of TQ 88,  89, 98, 99, TR 08, 09; and  TQ 78, 79 and  parts 
of 88, 89. S. E. Hollyer and M. B. Simmons. 
ISBN 0 11  884083 5 E7.50 
37 The sand and gravel resources of  the  country  around 
Bawtry, South Yorkshire: Resource sheet SK 69. 
A. R. Clayton. 
ISBN 0 11  884053  3  E5.75 
38 The sand and gravel resources of the  country  around 
Abingdon,  Oxfordshire: Resource sheet SU 49, 59, SP 40, 50. 
C.  E. Corser. 
ISBN 0 11  884084 5 f5.50 
39 The sand and gravel resources of the Blackwater Valley 
(Aldershot)  area: Resource sheet SU 85, 86 and  parts 84, 94, 
95, 96. M. R. Clarke, A. J. Dixon and  M. Kubala. 
ISBN 0 11  884085  1  E7.00 
40 The sand and gravel resources of the  country west  of 
Darlington, County  Durham: Resource sheet NZ 11, 21. 
A. Smith. 
ISBN 0 1  1  884086 X $3.00 
41 The  sand and gravel resources of the  country  around 
Garmouth,  Grampian Region: Resource sheet NJ 36. 
A. M. Aitken, J. W.  Merritt and A. J. Shaw. 
ISBN 0 11  884090  8  E8.75 
42 The sand and gravel resources of  the country  around 
Maidenhead and Marlow: Resource sheet SU 88 and 
parts 87, 97, 98. P. N. Dunkley. 
ISBN 0 11  884091  6 E5.00 
43 The sand and gravel resources of the  country  around 
Misterton,  Nottinghamshire: Resource sheet SK 79. 
D. Thomas  and D. Price. 
ISBN 0 11 884092  4  E5.25 
44 The sand and gravel resources of the country  around 
Sedgefield, Durham: Resource  sheet NZ 32. M. D. A. Samuel. 
ISBN 0 11 884093  2  E5.75 
45 The sand and gravel resources of the country  around 
Brampton, Cumbria: Resource  sheet NY 55 ,  part 56. I. Jackson. 
ISBN 0 11 884094 0 f6.75 
46 The  sand and gravel resources of  the country  north of 
Harlow, Essex: Resource sheet TL 41. P.  M. Hopson. 
ISBN 0 11 884107 6 f9.50 
47 The limestone and dolomite resources of the country 
around Wirksworth, Derbyshire: Resource sheet SK 25 and 
part 35. F.  C. Cox and D. J.  Harrison. 
ISBN 0 11 884108  4  E15.00 
48 The  sand and gravel resources of the Loddon Valley 
area: Resource sheet SU 75, 76, and  parts 64, 65, 66, 74. 
M.  R. Clarke, E. J. Raynor and R. A. Sobey. 
ISBN 0 11 884109  2  E8.75 
49 The  sand and gravel resources of the country  around 
Lanark, Strathclyde Region: Resource sheet NS 94 and 
part 84. J. L. Laxton and  E. F. P. Nickless. 
ISBN 0 11 884110 6 f l l . O O  
50 The sand and gravel resources of the  country  around 
Fordingbridge,  Hampshire: Resource sheet SU 11 and  parts 
00, 01, 10, 20, 21. M. Kubala. 
ISBN 0 11  884111  4  E7.75 
51 The  sand and gravel resources of the country  north of 
Bournemouth, Dorset: Resource sheet SU 0 0 ,  10, 20, SZ 09, 
19, 29. M. R. Clarke. 
ISBN 0 11 884112  2  E9.75 
52 The  sand and gravel resources of the country between 
Hatfield Heath  and Great Waltham, Essex: Resource sheet 
TL 51, 61. R. J. Marks. 
ISBN 0 11 884113 0 E8.00 
53 The sand and gravel resources of the country  around 
Cottenham, Cambridgeshire: Resource sheet TL 46, 47. 
A.  J. Dixon. 
ISBN 0 11 884114  9 E9.25 

54 The sand and gravel resources of the  country  around 
Huntingdon  and  St Ives, Cambridgeshire: Resource sheets 
comprising parts  of  TL 16, 17, 26, 27; and  TL 26, 27, 36, 37. 
R. W. Gatliff. 
ISBN 0 11 884115 7 L8.75 
55 The sand and gravel resources of the country  around 
Ipswich, Suffolk: Resource sheet TM 14. R. Allender and 
S. E. Hollyer. 
ISBN 0 11 884116 5  E10.00 
56 Procedure for the assessment  of the conglomerate resources 
of the Shenvood Sandstone Group. D. P. Piper and P. J. Rogers. 
ISBN 0 11 884143 2 L1.25 
57 The conglomerate resources of the Sherwood Sandstone 
Group of the country around Cheadle, Staffordshire: Resource 
sheet SK 04. P. J. Rogers,  D. P. Piper and T. J. Charsley. 
ISBN 0 11 884144 0 E7.75 
58 The sand and gravel resources of the country west of 
Peterhead,  Grampian Region: Resource sheet NK 04 and 
parts NK 05, 14, 15, NJ 94, 95. A. A. McMillan and 
A.  M.  Aitken. 
ISBN 0 11 884145 9  E12.00 
59 The sand and gravel resources of  the country  around 
Newbury, Berkshire: Resource sheet SU 46, 47 and  parts 36, 
37, 47. J. R. Gozzard. 
ISBN 0 11 884146 7 E1 1.50 
60 The sand and gravel resources of  the country south-west 
of  Peterborough, in Cambridgeshire and east Northampton- 
shire: Resource sheets TL 09, 19 and SP 98, TL 08. 
A. M.  Harrison. 
ISBN 0 11 884147 5 E15.50 
61 The  sand  and gravel resources of the country  north of 
Wrexham, Clwyd: Resource sheet SJ 35 and  part 25. 
P. N. Dunkley. 
ISBN 0 11  884148  3 E1 1.75 
62 The sand and gravel resources of the country  around 
Dolphinton, Strathclyde Region, and West Linton, Borders 
Region: Resource sheet NT 0 4 ,  14 and parts 05 15. 
A. A. McMillan, J. L. Laxton and A. J.  Shaw. 
ISBN 0 11 884149 1  E8.00 
63 The  sand and gravel resources of the valley of the 
Douglas Water, Strathclyde Region: Resource sheet NS 83 
and parts 82, 92, 93. A. J .  Shaw and E. F. P. Nickless. 
ISBN 0 11 884150 5 f11.50 
64 The  sand and gravel resources of the country between 
Wallingford and Goring,  Oxfordshire: Resource sheet SU 68 
and  part 58.  C. E. Corser. 
ISBN 0 11 884151  3 f11.50 
65 The sand and gravel resources of the  country around 
Hexham, Northumberland: Resource sheet NY 86, 96. 
J .  H. Lovell. 
ISBN 0 11 884152 1  E7.50 
66 The sand and gravel resources of  the country west of 
Chelmsford, Essex: Resource sheet TL 60. P. M. Hopson. 
ISBN 0 11 884153 X E8.50 
67 The sand and gravel resources of the country  around 
Hatfield and  Cheshunt, Hertfordshire: Resource sheet 
TL 20, 30 and  parts  TQ 29, 39. J. R. Gozzard. 
ISBN 0 11 884167 X E10.00 
68 The sand and gravel resources of  the country north-east 
of  Halstead, Essex: Resource sheet TL 83. R. J .  Marks 
and J .  W. Merritt. 
ISBN 0 11 884168  8  E13.25 
69 The  sand and gravel resources of the country  around 
Welwyn Garden City, Hertfordshire: Resource  sheet TL 11,  21. 
J .  R. Gozzard. 
ISBN 0 11 884169 6  E10.50 
70 The sand and gravel resources of the country east of 
Harrogate,  North Yorkshire: Resource sheet SE 35. 
D.  L.  Dundas. 
ISBN 0 11 884170 7  E15.50 



71 The sand and gravel resources of the  country  around 
Hemel Hempstead, St Albans and  Watford: Resource sheet 
TL 0 0 ,  10, and  parts  TQ 09, 19. 
W. J. R. Harries, S. E. Hollyer and  P. M. Hopson. 
ISBN 0 11 884171 8 E12.00 
72 The sand and gravel resources of the  country  around 
Bury St Edmunds,  Suffolk: Resource sheet TL 86. 
M. P. Hawkins. 
ISBN 0 11 884172 6 E10.50 
73 The sand and gravel resources of the  country between 
Ely and Cambridge,  Cambridgeshire: Resource sheet 
TL 56, 57. A. R. Clayton. 
ISBN 0 11 884173 4 E9.50 
74 The sand and gravel resources of the  country  around 
Blaydon, Tyne and Wear: Resource sheet NZ 06,  16. 
J .  R.  A. Giles. 
ISBN 0 11 884174 2 E10.50 
75 The  sand and gravel resources of  the  country  around 
Stokesley, North Yorkshire: Resource sheet NZ 40, 50, and 
parts 41, 51. R. G. Crofts. 
ISBN 0 11 884175 0 E1 1.50 
76 The sand and gravel resources of the  country  around 
Ellon, Grampian Region: Resource sheets NJ 93 with 
parts 82,  83,  92, and NK 03 with parts 02, 13. J. W.  Merritt. 
ISBN 0 11 884176 9 E15.00 
77 The limestone and dolomite resources of the country 
around Buxton, Derbyshire: Resource sheet SK 07 and 
parts 06, 08. D. J.  Harrison. 
ISBN 0 11 884177 7 E13.50 
78 The sand and gravel resources of the  country west of 
Boroughbridge,  North  Yorkshire: Resource sheet SE 36. 
D. A. Abraham. 
ISBN 0 11 884178 5 E12.75 
79 The limestone and dolomite resources of the country 
around Bakewell, Derbyshire: Resource sheet SK 26 and 
part 27. D. McC. Bridge and  J.  R.  Gozzard. 
ISBN 0 11 884179 3 E10.50 
80 The sand and gravel resources of the country between 
Stamford, Lincolnshire, and  Peterborough, Cambridgeshire: 
Resource sheet TF 00, 10. S. J.  Booth. 
ISBN 0 11 884180 7 f14.50 
81 The sand and gravel resources of the  country  around 
Dorchester and Watlington,  Oxfordshire: Resource sheet 
SU 69 and  part 59. C. E. Corser. 
ISBN 0 11 884204 8 E14.25 
82 The sand and gravel resources of  the  country  around 
Sible Hedingham, Essex: Resource sheet TL 73. 
R. J. Marks and D. W. Murray. 
ISBN 0 11 884205 6 f10.75 
83 The  sand and gravel resources of the country  around 
Hollesley, Suffolk: Resource sheet TM 34. 
S. E, Hollyer and R. Allender. 
ISBN 0 11 884206 4 E13.25 
84 .The sand and gravel resources of  the  country  around 
KirKHammerton,  North Yorkshire: Resource sheet SE 45. 
J .  R. A. Giles. 
ISBN 0 11 884207 2 E10.00 
85 The sand and gravel resources of  the  country  around 
Nayland,  Suffolk: Resource sheet TL 93. P. M. Hopson. 
ISBN 0 11 884208 0 211.25 
86 The sand and gravel resources of the country  around 
Wem, Shropshire: Resource sheet SJ 42,  52. 
B. Cannell and  W.  J. R. Harries. 
ISBN 0 11 884209 9 E15.50 
87 The sand and gravel resources of  the  country  around 
Ranskill and East Retford, Nottinghamshire: Resource sheet 
SK 68 and  part 78. D. Thomas. 
ISBN 0 11 884210 2 E8.50 

88 The sand and gravel resources of the  country  around 
Tholthorpe,  North Yorkshire: Resource sheet SE 46. 
R. Stanczyszyn. 
ISBN 0 11 884211 0 E13.00 
89 The  sand  and gravel resources of the  country  around 
Newport-on-Tay,  Fife Region: Resource sheet NO 42 and 
parts 32,  52. J. L. Laxton and D. L. Ross. 
ISBN 0 11 887413 6 E12.75 
90 The sand and gravel resources of  the  country around 
Shrewsbury,  Shropshire: Resource sheet SJ 41, 51. 
B. Cannell. 
ISBN 0 11 884213 7 E17.00 
91 The conglomerate resources of  the  Sherwood Sandstone 
Group of the  country east of  Stoke-on-Trent,  Staffordshire: 
Resource sheet SJ 94. D. Piper. 
ISBN 0 1 1  884214 5 E7.00 
92 The sand and gravel resources of  the country  around 
Armthorpe,  South Yorkshire: Resource sheet 
SE 60. D. Price and D. P. Best. 
ISBN 0 11 884215 3 E10.00 
93 The sand and gravel resources of the country  around 
Whittlesey, Cambridgeshire: Resource sheet TF 20, TL 29. 
S. J. Booth. 
ISBN 0 11 884216 1 E12.50 
94 The sand and gravel resources of the country  north  and 
west of  Woodhall Spa, Lincolnshire: Resource sheet TF 16 
and  part 17. I.  Jackson. 
ISBN 0 11 884217 X E14.75 
95 The sand and gravel resources of the country  around 
Biggar, Strathclyde Region: Resource sheet NS 93, NT 03, 
and parts NS 92, NT 02. A. J.  Shaw and  J. W. Merritt. 
ISBN 0 11 887414 4 f15.00 
96 The  sand and gravel resources of the country  around 
Potter  Hanworth  and Reepham, Lincolnshire: Resource 
sheet TF 06,  07. R. G. Crofts. 
ISBN 0 11 884219 6 E9.75 
97 The  sand and gravel resources of the country  around 
Clare, Suffolk: Resource sheet TL 74. R. Marks. 
ISBN 0 11 884297 8 E10.00 
98 The limestone and dolomite resources of the country 
around Tideswell, Derbyshire: Resource sheet SK 17 and 
parts 18,  27. R. W.  Gatliff. 
ISBN 0 1 1  884298 6 E14.50 
99 The  sand and gravel resources of the country  north  and 
west of Billingham, Cleveland: Resource sheet NZ 42 and 
part 52. J.  W. C. James. 
ISBN 0 1 1  884299 4 E10.50 
100 The sand and gravel resources of the country  around 
Billinghay, Lincolnshire: Resource sheet TF 15 and  part 05. 
J. B. L. Wild. 
ISBN 0 1 1  884300 1 E13.75 
101 The sand and gravel resources of the country  around 
Glenrothes,  Fife Region: Resource sheet NO 20 and 
parts 21, 30, 31. A. M. Aitken and D. L. Ross. 
ISBN 0 11 887415 2 E15.00 
102 The  sand  and gravel resources of the country  around 
Coggeshall, Essex: Resource sheet TL 82. S. J.  Booth and 
J. W. Merritt. 
ISBN 0 11 887416 0 E16.00 
103 The  sand  and gravel resources of  the country between 
Dorchester and  Wareham, Dorset: Resource sheets 
comprising parts  of SY 68,  69,  78,  79,  88,  89,  98,  99. 
S. J. Mathers. 
ISBN 0 11 884303 6 E17.00 
104 The sand and gravel resources of the  country  around 
Stansted Mountfitchet, Essex: Resource sheet TL 52. 
P. M. Hopson. 
ISBN 0 1 1  884304 4 E1 1.75 



105 The  sand  and gravel  resources of  the  Welshampton 
area,  Shropshire  and Clwyd: Resource  sheet SJ  43. 
Institute  of Geological Sciences. 
ISBN 0 1 1  884305 2 E12.00 
106 The  sand  and gravel  resources  of the  country  south  of 
Wrexham, Clwyd: Resource  sheet SJ  34 and  part 24. 
D. F. Ball. 
ISBN 0 1 1  884306 0 E1l.OO 
107 The  sand  and gravel  resources  of the  country between 
Rugby and  Northampton, Warwickshire and  Northampton- 
shire: Resource  sheet SP 66 and  parts 56, 57, 65, 67, 75 
and 76. M. R.  Clarke  and E. R.  Moczarski. 
ISBN 0 1 1  884307 9 E20.00 
108 The  sand  and gravel  resources  of the  country  south of 
Horncastle, Lincolnshire:  Resource  sheet T F  26. 
G.  Power  and  J. B. L. Wild. 
ISBN 0 1 1  884308 7 E9.75 
109 The  sand  and gravel  resources  of the  country  around 
Great  Dunmow, Essex: Resource  sheet TL 62. 
C. W. Thomas. 
ISBN 0 1 1  884309 5 E12.75 
110 The  sand  and gravel  resources  of the  country  north  of 
Newmarket,  Cambridgeshire  and  Suffolk: Resource  sheet 
TL 67 and  part 66. C. E. Corser. 
ISBN 0 1 1  884310 9 E14.50 
1 1  1 The  sand  and gravel  resources  of the  country east and 
south-east of  Darlington,  Durham: Resource  sheet NZ 30, 31.  
J. R. Gozzard  and  D.  Price. 
ISBN 0 1 1  88431 1 7 E14.25 
112 The  sand  and gravel  resources  of the  country  around 
Hertford,  Hertfordshire: Resource  sheet TL 31. 
P. M. Hopson  and M. D.  A.  Samuel. 
ISBN 0 1 1  884312 5 E1 1.75 
113 The  sand  and gravel  resources of the  country  around 
Mold, Clwyd: Resource  sheet SJ 26 and  part 16. D. F. Ball 
and K. A. McL. Adlam. 
ISBN 0 1 1  884313 3 E12.00 
114 The  sand  and gravel  resources of the  country  around 
Kettering and  Wellingborough, in parts of Northampton- 
shire,  Cambridgeshire  and Bedfordshire:  Resource  sheets 
SP 97 and  parts  SP 87, TL 07; and  SP 86, 96. 
A. M. Harrison. 
ISBN 0 1 1  884314 1 E18.00 
115 The  sand  and gravel  resources of the  country east  of 
Solihull,  Warwickshire:  Resource  sheet  comprising parts of 
SP 17, 18, 27, 28. B. Cannell. 
ISBN 0 1 1  884315 X E10.75 
116 The limestone  resources of the  Craven Lowlands: 
Resource  sheet comprising  parts of 1:50000 geological  sheets 
59, 69, 61, 67, 68 and 69. D. J.  Harrison. 
ISBN 0 1 1  884316 8 E15.00 
117 The  sand  and gravel  resources  of the  country  around 
Redgrave, Suffolk:  Resource sheet TM 07 and  part 08. 
C.  A.  Auton. 
ISBN 0 1 1  884317 6 E15.00 
118 The  sand  and gravel  resources  of the  country  around 
Sudbury,  Suffolk: Resource  sheet TL 84. P. M.  Hopson. 
ISBN 0 1 1  884318 4 E12.50 
1 19 The  sand  and gravel  resources  of the  country  around 
Bedale, North Yorkshire:  Resource  sheet SE 28. 
J .  R. A. Giles. 
ISBN 0 1 1  884319 2 E1 1.75 
120 The  sand  and gravel  resources  of the  country  around 
Catterick,  North Yorkshire:  Resource  sheet SE 29. 
J.  H. Lovell. 
ISBN 0 1 1  884320 6 E10.75 
121 The  sand  and gravel  resources of  the  country  around 
Callander  and  Dunblane,  Central Region:  Resource  sheet 
NN 60,-70. J .  W. Merritt  and  J. L. Laxton, 
ISBN 0 1 1  887417 9 E15.00 

122 The  sand  and gravel  resources of the  country  around 
Lymington  and Beaulieu, Hampshire: Resource  sheet 
comprising  parts  of SU 20, 30, 40, and SZ 29, 39, 49. 
S. J.  Mathers. 
ISBN 0 1 1  884322 2 E17.00 
123 The  sand  and gravel  resources  of the  country between 
Mildenhall and  Barrow,  Suffolk: Resource  sheet TL 76, 77 
and  part 87. A. R. Clayton. 
ISBN 0 1 1  884323 0 E15.50 
124 The  sand  and gravel  resources  of the  country  around 
Chatteris,  Cambridgeshire: Resource  sheet TL 38 and  part 37. 
J. R. Gozzard. 
ISBN 0 1 1  884324 9 E12.50 
125 The  sand  and gravel  resources  of the  country between 
Coventry  and  Rugby, Warwickshire:  Resource  sheet S P  47 
and  part 37. 
ISBN 0 1 1  884325 7 E12.75 
126 The  limestone  and  dolomite resources of  the  country 
around Settle and  Malham,  North Yorkshire:  Resource  sheet 
comprising  parts of 1 :50000 geological  sheets 50 and 60. 
D.  W.  Murray. 
ISBN 0 1 1  884326 5 f9.75 
127 The  sand  and gravel  resources  of the  country  around 
Woolpit,  Suffolk: Resource  sheet TL 96. M. R. Clarke. 
ISBN 0 1 1  884327 3 E13.00 
128 The  sand  and gravel  resources of  the  country  around 
Coningsby, Lincolnshire:  Resource  sheet T F  25. I.  Jackson 
and M. D. Isaias. 
ISBN 0 1 1  884328 1 E11.75 
129 The  limestone  and  dolomite resources of  the  country 
north  and west of  Ashbourne, Derbyshire:  Resource  sheet 
SK 15 and  parts 04, 05, 14. D.  McC. Bridge and 
D. S. Kneebone 
ISBN 0 1 1  884329 X E15.25 
130 The  sand  and gravel  resources  of the  country between 
Bourne  and  Crowland, Lincolnshire:  Resource  sheet TF 1 1  
and  parts 01, 21. S. J.  Booth. 
ISBN 0 1 1  884430 X E20.00 
131 The  sand  and gravel  resources  of the  country west of 
Stirling, Central Region:  Resource  sheet NS 69, 79. 
J.  L.  Laxton  and  D. L. Ross 
ISBN 0 1 1  887421 7 E14.50 
132 The  sand  and gravel  resources  of Strathallan, Tayside 
Region: Resource  sheet  comprising parts of NN 80, 81,90,91. 
A. M. Aitken  and  A.  J. Shaw. 
ISBN 0 1 1  887422 5 E15.50 
133 The  sand  and gravel  resources  of the  country  north- 
east  of Thaxted, Essex: Resource  sheet 
TL 63. R. J.  Marks. 
ISBN 0 1 1  884433 4 E11.50 
134 The  sand  and gravel  resources  of the  country  around 
Prees,  Shropshire: Resource  sheet SJ 53.  J. W. C.  James. 
ISBN 0 1 1  884434 2 E16.00 
135 The  sand  and gravel  resources  of the  country  around 
West Tanfield,  North Yorkshire:  Resource  sheet SE 27. 
G. E. Strong  and  J. R. A. Giles. 
ISBN 0 1 1  884435 0 E10.75 
136 The  sand  and gravel  resources  of the  country  around 
Whitchurch  and  Malpas, Clwyd,  Cheshire and  Shropshire: 
Resource sheet SJ 4 4 ,  54. I.  Jackson, D. J. Lowe, 
A. N.  Morigi and S. J .  Mathers. 
ISBN-0 1 1  884436 9 E16.00 
137 The  sand  and gravel  resources  of the  country  around 
Diss, Norfolk: Resource  sheet TM 17 and  part 18. 
C.  J. Wilcox and R. Stanczyszyn. 
ISBN 0 1 1  884437 7 E15.00 
138 The  sand  and gravel  resources of  the  country  around 
Chichester and  north  of  Bognor Regis, Sussex: Resource 
sheet SU 80, 90. J. H. Lovell and P. H.  A.  Nancarrow. 
ISBN 0 1 1  884438 5 E16.00 



139 The sand  and gravel resources of the country around 
Kinross, Tayside Region: Resource sheet NO 0 0 ,  10, and 
parts  NT 09, 19. J. W. Merritt and  D. L. Ross. 
ISBN 0 11  887423  3  E17.50 

Mineral Assessment  Reports  (British  Geological  Survey) 
140 The sand and gravel resources of the  country  around 
Dalkeith and Temple, Lothian Region: Resource sheets 
NT 25 and 26, and  NT 35 and 36. A. M. Aitken, J.  H. 
Lovell, A. J. Shaw and C.  W. Thomas. 
ISBN 0 11  887526  4  E20.00 
141 The hard-rock resources of the  country  around 
Caerphilly, South Wales: Resource sheet comprising parts  of 
1:5OOOO geological sheets 249 and 263. K. A. McL. Adlam, 
D.  J.  Harrison  and  J. B. L. Wild. 
ISBN 0 11 884441 5 E11.50 
142 The sand and gravel resources of the  country  around 
Henley-in-Arden, Warwickshire: Resource sheet SP16 and 
parts 15, 17,  25,  26,  27. B. Cannel1 and R. G.  Crofts. 
ISBN 0 1  1 884442  3  E25.00 
143 The sand and gravel resources of the  country north-east 
of Ripon, North  Yorkshire: Resource sheet SE 37 and  part 47. 
A. N. Morigi and  J. W. C. James. 
ISBN 0 11  884443  1  E16.50 
144 Limestones of the  Peak: a  guide to  the limestone and 
dolomite resources of the  Peak District of Derbyshire and 
Staffordshire: Resource sheet comprising parts of 1 :50000 
geological sheets 99, 111, 112, 124 and 125. 
D.  J.  Harrison  and K. A. McL. Adlam. 
ISBN 0 11 884444 X E5.00 
145 The sand and gravel resources of the  country  around 
Harleston and Bungay, Norfolk: Resource sheet comprising 
parts of TM 27, 28, 29, 30. C .  A. Auton,  A. N. Morigi 
and D. Price. 
ISBN 0 85272 090 4  E15.00. 
146 The sand and gravel resources of the  country  around 
Aberdeen, Grampian Region: Resource sheet NJ 71,  80 and 
part 81. C. A. Auton  and R. G.  Crofts. 
ISBN 0 85272  089 0 E20.00 
147 The sand and gravel resources of the  country  around 
Humbie  and  East  Linton,  Lothian Region. Resource sheet 
NT 46,  56, 57, 67. A. M. Aitken and D. L. Ross. 
ISBN 0 85272  092 0 kzs--& 

Reports of the Institute of Geological  Sciences 
Other Reports 
69/9 Sand  and gravel resources of the Inner  Moray  Firth. 
A. L.  Harris  and  J. D. Peacock. 
ISBN 0 11 880106 0 35p 
70/4 Sands  and gravels of  the southern  counties of 
Scotland. G. A. Goodlet. 
ISBN 0 11  880105  8 9Op 
72/8 The use and resources of moulding sand in Northern 
Ireland. R. A. Old. 
ISBN 0 11 881594 0 30p 
73/9 The superficial  deposits of the  Firth of Clyde and its 
sea lochs. C. E. Deegan, R. Kirby, I. Rae and R. Floyd. 
ISBN 0 11  880617  3 95p 
77/1 Sources of aggregate in  Northern  Ireland  (2nd  edition). 
I. B. Cameron. 
ISBN 0 1 1 881279 3 70p 
77/2 Sand  and gravel resources of the Grampian Region. 
J. D. Peacock and  others 
ISBN 0 11  881282 3 80p 
77/5 Sand  and gravel resources of the Fife Region. 
M.  A. E. Browne. 
ISBN 0 11 884004 5 6Op 
77/6 Sand  and gravel resources of the Tayside Region. 
I. B. Paterson. 
ISBN 0 11 884008  8 E1.40 
7718 Sand  and gravel resources of the Strathclyde Region. 
I. B. Cameron  and others. 
ISBN 0 11 884028  2 E2.50 
77/9 Sand  and gravel resources of the  Central Region, 
Scotland.  M. A. E. Browne. 
ISBN 0 11 884016 9 E1.35 
77/19 Sand  and gravel resources of the  Borders Region, 
Scotland. A. D. McAdam. 
ISBN 0 11  884025  8 E1.OO 
77/22 Sand  and gravel resources of the  Dumfries and 
Galloway Region. I. B. Cameron. 
ISBN 0 11  884021  5  E1.20 
7811 Sand  and gravels of the  Lothian Region of Scotland. 
A. D. McAdam. 
ISBN 0 11 884042  8  E1.00 
78/8 Sand  and gravel resources of the Highland Region. 
W. Mykura, D. L. Ross and F. May. 
ISBN 0 11 884050  9  E3.00 






