
MINERAL  ASSESSMENT REPORT 146 

The  sand  and  gravel  resources of the  country 
around  Aberdeen,  Grampian  Region 

1:25 000 sheets NJ 71, 80, 81  and  91 with parts 
of NJ 61, 90  and  92  and parts of NO 89  and  99 

C A  Auton  and R G  Crofts 





BRITISH GEOLOGICAL SURVEY 

Natural Environment Research Council 

NJ 62 

Mineral  Assessment Report 146 

The sand and  gravel 
resources of the  country 
around  Aberdeen, 
Grampian  Region 

Description of I :25 000 
resource  sheets NJ 71, 80, 
81  and 91 with 'parts of 
NJ 61,90 and  92  and with 
parts of NO  89  and 99 

C. A. Auton and R. G. Crofts 

Contributor J. M. Hudson 

This report was  commissioned by the 
Department of the Environment with 
support from Grampian  Regional  Council, 
Aberdeen  and Gordon District Councils 
and local industry 

0 Crown copyright 1986 

ISBN 85272089 0 

Edinburgh: British Geological Survey 1986 





CONTENTS 

Summary 1 
9 

Introduction 1 

Description of the  assessment  area 2 
General 2 
Geography 3 

Mapping 4 
Publications 5 
Solid  geology 5 
Weathering  of  bedrock 6 
Drift  geology 7 

Geology 4 

Composition of the  mineral  deposits 10 
Mechanical and physical  properties of the 
aggregate 19  
The  maps 21  
Results of the  volumetric assessment 22 
Notes on the  resource  blocks 22 
Notes on the sand and gravel workings in  the 
area 41 
Conclusions 43 

References 4'4 

Appendix A: Field  and  laboratory  procedures 47 
Appendix B: Statistical  procedures 47 
Appendix C: Classification  and  description  of 
sand  and  gravel 49 
Appendix D: Explanation  of  the  assessment 
records 52 
Appendix E: British  Geological  Survey 
borehole,  section  and  shallow  pit  records 55 

FIGURES 
1 Sketch-map  showing  the  location  of  the 

2 Topography  of  the  district 3 
3 Mean  grading  characteristics  of  potentially 

workable  sand  and  gravel  in  six  types  of 
mineral  deposit 11 

deposits  and  the  position  of  resource  block 
boundaries 13 

resource  sheets 2 

4 Grading  characteristics  of  the  mineral 

A p p e n d i x   f i g u r e s  
Example  of  resource  block  assessment:  map  of 
fictitious  block,  calculation  and  results 48 
Diagram  to  show  the  descriptive  categories  used 
in the  classification  of  sand  and  gravel 50 

MAPS ( i n  pocket) 
Resource Sheet 1 
The sand  and  gravel  resources  of  sheet  NJ 7 1  
with  part of NJ 61 
Resource Sheet 2 
The sand  and  gravel  resources  of  sheets NJ 8 1  
and 91 with  part  of  NJ 92 
Resource Sheet 3 
The sand  and  gravel  resources  of  sheets  NJ 80 
and 90 with  parts  of NO 89 and 99 

TABLES 
1 Geological  classification  of  deposits 5 
2 Mean  grading of potentially  workable 

deposits 12 
3 Source  and  classification  of  aggregate  test 

samples 15 
4 Lithological  classification  of  pebbles  used 

in  this  report 16 
5 Compositional  analyses  (pebble-counts)  of 

samples  of  sand  and  gravel 17 
6 Results  of  mechanical  and  physical  tests 20 
7 Concrete  drying  shrinkage,  moisture 

expansion  and  moisture  absorption  tests 21 

10 

11 

12 

13 

14  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

The  sand  and  gravel  resources:  summary  of 
statistical,  inferred  and  speculative 
assessments 23 
Block A: Data  from  sample  points  and  the 
assessment  of  resources 24 
Block  B:  Data  from  sample  points  and  the 
assessment  of  resources 25 
Block C: Data  from  sample  points  and  the 
assessment  of  resources 26 . 

Block  D:  Data  from  sample  points  and  the 
assessment  of  resources 27 
Block  E:  Data  from  sample  points  and  the 
assessment  of  resources 28 
Block  F:  Data  from  sample  points  and  the 
assessment  of  resources 29 
Block H: Data  from  sample  points  and  the 
assessment  of  resources 31 
Block I: Data  from  sample  points  and  the 
assessment  of  resources 32 
Block  J:  Data  from  sample  points  and  the 
assessment  of  resources 33 
Block K: Data  from  sample  points  and  the 
assessment  of  resources 34 
Block  L:  Data  from  sample  points  and  the 
assessment  of  resources 36 
Block N: Data  from  sample  points  and  the 
assessment  of  resources 37 
Block 0: Data  from  sample  points  and  the 
assessment of resources 38 
Block  P:  Data  from  sample  points  and  the 
assessment  of  resources 39 
Data  from  sample  points  for  potentially 
workable  till  (whole  assessment  area) 40 
List  of  the  larger  active  sand  and  gravel 
workings 41 
List  of  the  larger  disused  sand  and  gravel 
workings 42 

Appendix tab 1 e 
Classification  of  gravel,  sand  and  fines 50 





The sand  and  gravel  resources of the  country  around 
Aberdeen,  Grampian  Region 
Description of 1 :25 000 resource sheets NJ 71 , 80, 81 and 91 with parts of NJ 61, 90 and 92 
and with parts of  NO 89 and  99. 
C.  A. Auton  and R. G. Crofts 

SuKMARY 
The g e o l o g i c a l  maps o f   t h e   B r i t i s h   G e o l o g i c a l  
Survey,  seventy-seven  boreholes  and  seventy-two 
s h a l l o w   p i t s   e x c a v a t e d   f o r   t h e   B r i t i s h  
Geologica l   Survey ,   toge ther   wi th   p re-ex is t ing  
borehole   in format ion   and   da ta   f rom  seventeen  
sand   and   g rave l   work ings ,   fo rm  the   bas i s   o f   t he  
assessment  of sand   and   grave l   resources   a round 
Aberdeen,  Grampian  Region. 

po ten t i a l ly   workab le   fo r   s and   and   g rave l   have  
been   i nves t iga t ed   and  a s imple  s ta t i s t ica l  
method  used t o   e s t i m a t e   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   v o l u m e  estimates 
i s  g iven  a t  t h e  symmetrical 95   pe r   cen t  
p r o b a b i l i t y   l e v e l .  

The sand   and   grave l   resources  are i d e n t i f i e d  
on  three  1:25  000-scale   resource maps. These 
maps are d iv ided   i n to   16   r e source   b locks ,   wh ich  
contain  between  11.73  and 0.03km2 o f   p o t e n t i a l l y  
workable   sand  and  gravel .  65km2 of t h e  
assessment  area are occupied by t h e   c i t y   o f  
Aberdeen  and i t s  dormi to ry   s e t t l emen t s .  

The  geology of t h e   d e p o s 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   minera l ,   and   the  mean g rad ing  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  
a n d   t h e   p o s i t i o n  of s ample   po in t s   u sed   i n   t he  
assessment  are shown on  the   th ree   accompanying  
r e source  maps. 

All known d e p o s i t s   i n   t h e  area which  might  be 
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Not e 
N a t i o n a l   G r i d   r e f e r e n c e s   a r e   g i v e n   i n   t h e  
form [855 1561 th roughou t .   F igu res   w i th  
nor th ings   be tween 000 and  250 relate t o   p l a c e s  
i n  100-km squa re  N J ,  t h o s e   w i t h   n o r t h i n g s  
between  900  and  999 t o   p l a c e s   i n  100-km squa re  
NO 

INTRODUCTION 
The  survey i s  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 f o r e s e e a b l e  
u s e ,   r a t h e r   t h a n  reserve6, which  can  only  be 
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. D e p o s i t s   n o t   c u r r e n t l y  
economical ly   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 
p r o c e s s i n g   t e c h n i q u e s   a r e   a p p l i e d   t o  them.  The 
improved  knowledge  of  the  main  physical  
p r o p e r t i e s  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 a c t u a l   b a c k g r o u n d  
aga ins t   wh ich   p l ann ing   po l i c i e s   can   be   dec ided  
(Archer,   1969;  Thurrell ,   1971,  1981; Harris and 
o thers ,   1974) .  

The survey   provides   in format ion  a t  t h e  
indicated l eve l   for   which   " tonnage   and   grade  are 
computed pa r t ly   f rom  spec i f i c   measu remen t s  , 
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 e a s o n a b l e   d i s t a n c e  on geo log ic  
evidence. The s i tes  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 the rwise   i nappropr i a t e ly   spaced   t o   pe rmi t   t he  
mine ra l   bod ie s   t o   be   ou t l i ned   comple t e ly   o r   t he  
grade  es tabl ished  throughout"   (Bureau  of   Mines 
and  Geological  Survey,  1948,  p.15). 

It fo l lows   tha t   the   whereabouts   o f   reserves  
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  
indus t ry .  However, t he   i n fo rma t ion   p rov ided  by 
t h i s   s u r v e y   s h o u l d  assist  i n   t h e   s e l e c t i o n   o f  
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  
have  been  adopted: 
a The depos i t   should   average  a t  least  l m  i n  

th i ckness .  
b The r a t i o   o f   o v e r b u r d e n   t o   s a n d   a n d   g r a v e l  

should be no more t h a n   3 : l .  
c The p r o p o r t i o n   o f   f i n e s   ( p a r t i c l e s   p a s s i n g  

t h e  No.240 mesh BS s i e v e ,   a b o u t  & (0.065)mm) 
should   no t   exceed   40   per   cen t .  

d The d e p o s i t  must l i e  w i t h i n  25m of   t he  
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 fol lows  f rom  the  second 
c r i t e r i o n   t h a t   b o r e h o l e s  are d r i l l e d  no 
deepe r   t han  18m i f  no  sand  and  gravel   has  
been  proved. 
A d e p o s i t   o f   s a n d   a n d   g r a v e l   t h a t   b r o a d l y  

meets t h e s e  c r i te r ia  i s  regarded as potentially 
workable and i s  d e s c r i b e d   a n d  assessed as 
mineral i n   t h i s   r e p o r t .  As  the   assessment  is 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.  

1 
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Figure 1. Sketch-map  showing 

For   t he   pa r t i cu la r   needs   o f   a s ses s ing   s and  
and   grave l   resources ,  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   geometr ic  scale & 
mm, 7/, 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  and 
s i l t  f r a c t i o n s )   a n d  sand, and  between  sand 
and grauel material, are placed a t  & mm and 4mm 
respec t ive ly   ( s ee   Append ix  C). 

The volume  and o t h e r   c h a r a c t e r i s t i c s  are 
a s s e s s e d   w i t h i n  resource  blocks, each  of  which, 
i dea l ly ,   con ta ins   app rox ima te ly  1Okm2 of   sand 
and  gravel .  No account  i s  t aken   o f   any   f ac to r s ,  
fo 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 a n d  in t h e  way of   sand  and  gravel   being 
e x p l o i t e d ,   a l t h o u g h  towns are excluded.  The 
e s t i m a t e d   t o t a l   v o l u m e   t h e r e f o r e   b e a r s   n o   s i m p l e  
r e l a t i o n s h i p   t o   t h e  amount tha t   cou ld   be  
e x t r a c t e d   i n   p r a c t i c e .  

N 

NORTH SEA 

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

I t  must be emphasised tha t  an assessment of a 
resource  block  applies t o  the  block  as a whole- 
Valid  conclusions cannot be dram about the 
mineral i n   p a r t s  of a block,   ezmpt   in   the 
immediate v i c in i t y  o f  sample points.  

DESCRIPTION OF THE ASSESSMKNT AREA 
General 
This   survey  is concerned   wi th   the   assessment   o f  
s and   and   g rave l   r e sources   w i th in  660km2 of 
ground  a round  the   c i ty   o f   Aberdeen   (F igure  1) i n  
the  Grampian  region  of  North-east   Scotland. The 
area i n c l u d e s   t h e   l o w e r   r e a c h e s   o f   t h e   R i v e r s  
Don and Dee t o g e t h e r   w i t h   t h e   c o a s t a l   l o w l a n d s  
t o   t h e   n o r t h   a n d   s o u t h   o f   t h e   u r b a n  area of 
Aberdeen.  Other  sand  and  gravel  assessment 
r e p o r t s   i n   t h i s  series are a v a i l a b l e   f o r   t h e  
country  around  Peterhead  (McMil lan  and  Aitken,  
1981) and   E l lon  (Merritt, 19811, t h e   l a t t e r  

2 



Figure 2. Topography  of  the d i s t r i c t  

cover ing   ground  immedia te ly   to   the   nor th   o f   the  
cu r ren t   a s ses smen t   a r ea .   Fu r the r   a s ses smen t  
s u r v e y s   a r e   p l a n n e d   i n   a d j a c e n t  areas, t o g e t h e r  
with  follow-up summary r e p o r t s .  

The Aberdeen  sand  and  gravel  resource map 
i s  s u b d i v i d e d   i n t o   t h r e e   s h e e t s   ( s e e   F i g u r e  2) 
which are t o   b e   f o u n d   i n   t h e   b a c k  of t h i s  
r e p o r t .  
Sheet  1: cove r s  1 :25 000 s h e e t s  N J  7 1  (whole) 
and 6 1  NE and SE. 
Sheet  2: cove r s  1:25 000 s h e e t s  N J  81  (whole) ,  
91  (whole)  and  part   of  92 SE. 
Sheet  3 :  cove r s  1 :25 000 s h e e t s  N J  80  (whole) , 
90 (whole) , NO 89 NW, NE and   pa r t   o f  SE, and 
a l s o  NO 99 NW and NE. 

Geography 
The t r a d i t i o n a l   i n d u s t r i e s  of the  Aberdeen area 
a r e   a g r i c u l t u r e ,   f i s h i n g ,   g r a n i t e   q u a r r y i n g   a n d  
t h e   m a n u f a c t u r e   o f   t e x t i l e s .  Of t h e s e  
i n d u s t r i e s   o n l y   a g r i c u l t u r e  s t i l l  f l o u r i s h e s   a n d  
a la rge   p ropor t ion   of   the   lower- ly ing   ground i s  
g iven   ove r   t o   a r ab le   f a rming .   S tock   r ea r ing   and  
f o r e s t r y  are i m p o r t a n t ,   e s p e c i a l l y  on some of 
the   h igher   g round.  

I n   r e c e n t   y e a r s   t h e   d i s c o v e r y   o f   o i l   a n d  
n a t u r a l   g a s   i n   t h e   n o r t h e r n   N o r t h   S e a   h a s   l e d   t o  
a rap id   expans ion   of   the   c i ty   o f   Aberdeen ,   bo th  
as a   c e n t r e   f o r   s h o r e - b a s e d   s u p p o r t   i n d u s t r i e s  
and to   provide  accommodat ion  for   workers   engaged 
i n   o f f s h o r e  o i l  and  gas   product ion.  A s  a 
r e s u l t ,  Aberdeen  docks are now used  mainly by 
o i l   r i g   s u p p l y   a n d   m a i n t e n a n c e   v e s s e l s   r a t h e r  

3 



t h a n   t h e   t r a d i t i o n a l   f i s h i n g   f l e e t ,   w h i l e  Dyce 
a i r p o r t   h a s   b e e n   g r e a t l y   e x p a n d e d   t o  accommodate 
i n c r e a s e d   t r a f f i c .  New i n d u s t r i a l  estates have 
b e e n   b u i l t  on t h e   f r i n g e s  of t he   u rban  area; as 
a t  Nigg, Dyce and  Bridge  of Don, t o   p r o v i d e  
e n g i n e e r i n g   a n d   t e c h n i c a l   s e r v i c e s   f o r   t h e   o i l  
i ndus t ry .  

The i n f l u x  o f   w o r k e r s   r e s u l t i n g   f r o m   t h i s  
r a p i d   i n d u s t r i a l   e x p a n s i o n   h a s   t r a n s f o r m e d   n o t  
o n l y   t h e   c i t y  of  Aberdeen i t s e l f ,   b u t   a l s o  many 
o f   t h e   s u r r o u n d i n g   c o u n t r y   v i l l a g e s ,   s u c h  as 
Wes th i l l ,   Po r t l e then ,   Po t t e r ton   and   Ba lmed ie ,  
which   have   g rown  rap id ly   in to   major   dormi tory  
s e t t l e m e n t s .   E s t a b l i s h e d   s u b u r b a n   s e t t l e m e n t s  
on Deeside,   such as P e t e r c u l t e r ,   M i l l t i m b e r   a n d  
Bieldside,   have  a lso  expanded  to   accommodate   the 
increased   popula t ion .  
Sheet  1 The 150km2 of  ground  covered by Sheet  1 
i n c l u d e s   t h e   v a l l e y   o f   t h e   R i v e r  Don w i t h  i t s  
a d j o i n i n g   i n t e r f l u v e s   a n d  l i e s  w i t h i n   t h e  Gordon 
d i s t r i c t   o f  Grampian  Region. It extends  f rom 
t h e   e a s t e r n   s l o p e s   o f   C a i r n  William C656 1681 
and  the   southern   f lanks   o f   Bennachie  c673 2031, 
i n  t h e  west, t o   t h e   v i l l a g e   o f   K i n t o r e   i n   t h e  
east. Cairn William (+448m OD) forms  the  
h i g h e s t   g r o u n d   i n   t h e   d i s t r i c t .   T h e   R i v e r  Don 
and i t s  n o r t h e a s t e r w a r d l y   f l o w i n g   t r i b u t a r y ,  
C l u n y   B u r n ,   c o n s t i t u t e   t h e   p r i n c i p a l   d r a i n a g e   o f  
t h e   d i s t r i c t .  
Sheet  2 The   ma in   pa r t   o f   t h i s   r e source   shee t  
covers  183km2 of  ground  from  Kintore  eastwards 
t o   t h e   c o a s t .  In a d d i t i o n ,   t h e   c o a s t a l  area 
nor th   o f   nor th ing  N J  20 and  south of  Newburgh 
(12-25km2 of  ground) i s  shown  by a n   i n s e t  map i n  
t h e   s o u t h e a s t   c o r n e r  of t h e   r e s o u r c e   s h e e t .  

The d i s t r i c t   c o m p r i s e s   t h e   v a l l e y   o f   t h e  
River  Don and i t s  t r i b u t a r i e s  between  Kintore 
and Dyce as well  as t h e   c o a s t a l   l o w l a n d s   t o   t h e  
north  of   Bridge  of  Don. M0s.t of the  ground 
f a l l s   w i t h i n   t h e  Gordon d i s t r i c t  of  Grampian 
Reg ion ,   apa r t   f rom  the   sou the rn   f l ank   o f   t he  Don 
v a l l e y ,  east o f   B lackburn   and   t he   no r the rn   f l ank  
of t h e   v a l l e y ,   s o u t h   o f   P o t t e r t o n .   T h i s   g r o u n d  
f o r m s   p a r t   o f   t h e   C i t y   o f   A b e r d e e n   d i s t r i c t   a n d  
i n c l u d e s   t h e   u r b a n  areas of Dyce and  Bridge  of 
Don. 

The ground rises inland  f rom  the  low-lying 
c o a s t a l  area, backed   by   dunes ,   to   form  ro l l ing  
h i l l s .  The h ighes t   g round i s  Tyrebagger 
H i l l  C844 1 2 7 1  which  reaches 25Om above OD. 
Sheet  3 T h i s   r e s o u r c e   s h e e t   c o v e r s   a n  area of  
about  286km2 of   ground  which  includes  the  urban 
area of  Aberdeen. A f u r t h e r  9km2 of   g round  to  
t h e  west of   Bridge  of   Muchal ls  C895 9131 i s  
shown as a n   i n s e t  map i n   t h e   s o u t h  east co rne r  
o f   t h e   r e s o u r c e   s h e e t .  The assessment  area 
ex tends   f rom  the   edge   o f   t he   c i ty   o f   Aberdeen  
westward to   K i rk ton   o f   Skene  C804 0781, south- 
westward t o   P e t e r c u l t e r   a n d   s o u t h w a r d   b e y o n d   t h e  
v i l l a g e  of P o r t l e t h e n .  Most o f   t he  area s o u t h  
o f   t h e   R i v e r  Dee f a l l s   w i t h i n   t h e   K i n c a r d i n e   a n d  
D e e s i d e   d i s t r i c t   o f  Grampian  Region. 

The   p r inc ipa l   t opograph ic   f ea tu re s   o f   t he  
area are t h e   v a l l e y s  of t h e   R i v e r  Don and   t he  
River  Dee, which   reach   the  sea immedia t e ly   t o  
t h e   n o r t h   a n d   s o u t h  of  Aberdeen. East of  
P e r s l e y  C910 0981, t h e   R i v e r  Don occup ies  a 
nar row,   s teep-s ided   va l ley ,   t rending   f rom west 
t o  east, wh ich   r eaches   t he   coas t  a t  Bridge  of 
Don. The  River  Dee, i n   c o n t r a s t ,   m e a n d e r s  
a c r o s s  a b r o a d e r   v a l l e y ,   f o r  a d i s t a n c e   o f  some 
21km downstream  of  Dalmaik L803 9851 b e f o r e  
r e a c h i n g   t h e   c o a s t  a t  Aberdeen  Harbour.  The 
land   be tween  the  two r i v e r s  rises from sea l e v e l  
a t  Aberdeen t o   r e a c h  265m above OD a t  Brimmond 
H i l l  C856 0911. South west of Brimmond Hill, 

the   g round f a l l s  towards  Loch  of  Skene  and  the 
val leys   of   Leuchar   Burn  and Gormack Burn. 
Flowing  eastwards  from Hill of   Fa re   ( s ee   F igu re  
2 ) ,   t h e s e  two burns meet west of P e t e r c u l t e r  
where, as Culter   Burn,   they  form  the  main 
t r i b u t a r y  of t he   R ive r  Dee. 

South   o f   the  Dee va l l ey   t he   g round   fo rms  a 
g e n t l y   r o l l i n g   p l a t e a u ,   r i s i n g   t o   b e t w e e n  1OOm 
a n d   n e a r l y  200m above OD i n   t h e  west. The 
p l a t e a u  i s  t r u n c a t e d   a b r u p t l y  a t  t h e   c o a s t   t o  
form a l i n e   o f   j a g g e d   c l i f f s   u p   t o  4Om high.  
Much of   the  ground on t h e   n o r t h e r n   s i d e  of t h e  
Dee v a l l e y  i s  occup ied   by   t he   l ong   e s t ab l i shed  
suburban   s e t t l emen t s  of Cu l t s ,   Mi l l t imber   and  
P e t e r c u l t e r ,   w h e r e a s  new indus t r i a l   and   hous ing  
estates have   been   bu i l t   a long   the   coas t   be tween  
Cove a n d   P o r t l e t h e n .  

GEOT.DGY 

The  ground  covered by t h i s   a s s e s s m e n t   s u r v e y  
f a l l s   w i t h i n   f o u r   s h e e t s   o f   t h e   G e o l o g i c a l  Map 
of   Scot land;   Sheet  77 (Aberdeen),  Sheet  76 
( I n v e r u r i e )  , Sheet  67 (Stonehaven)  and  Sheet  66 
(Banchory ) .   Un t i l   t he   p re sen t   s tudy ,   on ly   Shee t  
77 had   been   the   subjec t   o f   modern   sys temat ic  
r e v i s i o n .   T h e   d r i f t  of t h i s   s h e e t  was 
resurveyed on behalf  of BGS, by F  McLean and W 
Murdoch of  Aberdeen  University,   between  1969  and 
1975, as p a r t  of a r e s e a r c h   c o n t r a c t   u n d e r   t h e  
d i r e c t i o n   o f  M Munro. The  1:50 000 d r i f t  
e d i t i o n   o f   S h e e t  77 was publ ished i n  1980. The 
s o l i d  was r e s u r v e y e d   f o r  BGS by W A Ashcrof t   and  
o t h e r s  of   Aberdeen   Univers i ty ,   a l so   under   the  
d i r e c t i o n   o f  M Munro, a n d   t h e   s o l i d   e d i t i o n   o f  
t h e   s h e e t  was pub l i shed   i n   1982 .  

The   one   i nch   t o   one  mile Sheet  67 
(Stonehaven) was o r i g i n a l l y   s u r v e y e d  by D R 
I r v i n e   a n d   p u b l i s h e d   i n  1884.  Minor r e v i s i o n s  
were made i n  1898  by G Barrow  and i n  I929  by 
R C a m p b e l l   a n d   t h e   f o u r t h   e d i t i o n   ( s o l i d   a n d  
d r i f t )  was published,  with  minor  amendments, i n  
1967. 

The  One-inch ( s o l i d   a n d   d r i f t ,  hand- 
co loured)   Shee t   76   ( Inverur ie )  was p u b l i s h e d   i n  
1886. The g r o u n d   w i t h i n   t h e  area of t h e   c u r r e n t  
assessment  was surveyed  by H Skae, D R I r v i n e ,  
J S Grant  Wilson  and L W Hinxman. Sheet   66 
(Banchory) was mapped  by D R I r v i n e   a n d  G Barrow 
and   t he  One-inch map ( s o l i d   a n d   d r i f t ,  hand- 
coloured)  was p u b l i s h e d   i n  1897. 

One-inch So i l   Su rvey  maps provide a more 
modern  coverage  for   the  Inverurie ,   Banchory  and 
Stonehaven areas, Shee t s  76  and  66/67 
r e s p e c t i v e l y .  These maps were used i n  
c o n j u n c t i o n   w i t h   t h e   r e c e n t l y   p u b l i s h e d   d r i f t  
'pap of  Aberdeen, t o   p r o v i d e   t h e   b a s i s   f o r  a 

p re l imina ry   s tudy '   o f   t he   s and   and   g rave l  
depos i t s   a round  Aberdeen   (Merr i t t   and   Peacock ,  
1983).   During  the  present  study,  most  of  the 
g r o u n d   p r e v i o u s l y   i d e n t i f i e d  by Merritt and 
Peacock as p o s s i b l y   c o n t a i n i n g   d e p o s i t s   o f  
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  was 
resurveyed a t  a scale of s i x   i n c h e s   t o   o n e  mile 
( o r  1 : l O  000) by BGS s t a f f .  T h e   r e s u l t s   o f   t h i s  
mapping,  undertaken i n  1984-85,  form  the  basis 
o f   t h e   t h r e e   r e s o u r c e  maps which  accompany t h i s  
r e p o r t .  The ex ten t   o f   t he   r ev i s ion   mapp ing ,  
which was u n d e r t a k e n   j o i n t l y   f o r   t h i s   r e s o u r c e  
assessment   survey   and   for  a concur ren t  
environmental   geology  mapping  exercise  o f  t h e  
Aberdeen d i s t r i c t ,  is  shown in   su rvey   d i ag rams  
a t  the   base   o f   each   r e source  map. 
Summary o f   r ecen t  mapping: 
Resource  Sheet 1. Revis ion by D L Ross and R G 
Cro f t s   i n   1984 ,   and  by C G Smith,  J W Merritt 
and C A Auton i n  1985. 

Mapping 

4 



Resource  Sheet 2 .  Revision by C A Auton  and R 
C C r o f t s   i n  1984  and  1985. 
Resource  Sheet 3. Revis ion by R G Crofts  and C 
A Auton i n  1984  and  1985  and  by R J 0 Hamblin 
and C A Auton i n  1984. 

P u b l i c a t i o n s  
T h e r e   a r e   a t   p r e s e n t  no comprehensive  modern 
accounts  of t h e   g e o l o g y   a v a i l a b l e   f o r  most  of 
the  Aberdeen  assessment   area,   but   an  explanatory 
memoir f o r   t h e   A b e r d e e n   d i s t r i c t   ( S h e e t   7 7 )  w i l l  
be a v a i l a b l e   s h o r t l y  (Munro, i n   p r e s s ) .   S h e e t  
76 ( I n v e r u r i e )  is  d e s c r i b e d   i n   t h e  memoir f o r  
cent ra l   Aberdeenshi re   (Wi lson   and  Hinxman, 
1890).  No memoirs  have  been  produced t o  
accompany the  Stonehaven  and  Banchory maps. 

A v a r i e t y  of p a p e r s   d e a l i n g   w i t h   s p e c i f i c  
a s p e c t s   o f   t h e   s o l i d   a n d   d r i f t   g e o l o g y   o f   t h e  
a r e a  have  been  published, many of  which are 
r e f e r r e d   t o   i n   t h e   a c c o u n t   o f   t h e   g e o l o g y   w h i c h  
fol lows.  However, t he   s and   and   g rave l   depos i t s  
were d e a l t   w i t h   s p e c i f i c a l l y  by Anderson  (1943, 
1945)   a s   pa r t  of a wartime s t u d y  of r e s o u r c e s   i n  
S c o t l a n d   a n d   i n  more d e t a i l ,   f o r   p a r t   o f   t h e  
a r e a ,  by Ches te r   and   o thers   in   1974.  More 
recent ly ,   Peacock  and  others   (1977)   provided a 
systematic   account   of   the   sand  and  gravel  
resources  of  Grampian  Region.  This was fol lowed 
by the   p re l imina ry   s tudy   o f   s and   and   g rave l  
d e p o s i t s   i n   t h e  Aberdeen  area by Merritt and 
Peacock  (1983). 

So l id   geo logy  
The   geo logy   o f   t he   d i s t r i c t  i s  o u t l i n e d   i n   t h e  
Bri t ish  Regional   Geology of t h e  Grampian 
Highlands (G S J o h n s t o n e ,   1 9 6 6 ) ,   t h e   e a s t e r n  
p a r t  o f   which   inc ludes   the   a rea  of t h i s  
assessment .  Most  of the   Aberdeen   a rea  i s  
u n d e r l a i n  by crystal l ine  metamorphic   rocks  of  
the   Dal rad ian   Supergroup  der ived   f rom  or ig ina l  
s ed imen t s   and   a s soc ia t ed   i n t rus ive   i gneous   rocks  
of l a t e  Precambrian  to   Cambrian  age.   These 
rocks were s u b j e c t e d   t o   r e g i o n a l  metamorphism  by 
heat   and  pressure  during  the  Caledonian  orogeny,  
from  about 510 t o  480 m i l l i o n   y e a r s   a g o  (Dewey 
and  Pankhurst ,   1970) .  

The  assessment area i n c l u d e s   t h e   e a s t e r n  
con tac t   be tween   t he   c l a s s i ca l   g round   s tud ied  by 
Barrow  (1893,  1912) i n   h i s   p i o n e e r i n g  work on 
the   concept   o f   metamorphic   zonat ion   in   the  
Dalradian  ( the  "Barrovian  metamorphic  zones") 

metamorphism  of t h e  "Buchan type ' '   s tudied 
by H H Read (1952) , Johnson  and  Stewart  (1 960) 
and  others .  

A s  a r e s u l t   o f   r e g i o n a l  metamorphism 
o r i g i n a l l y   s a n d y   s e d i m e n t s   a r e  now rep resen ted  
b y   q u a r t z - f e l d s p a r   g r a n u l i t e s   ( p s a m i t e s )  , 
c layey   rocks  by mica - sch i s t s   and   s l a t e s  
(pe l i t e s )   and   rocks   i n t e rmed ia t e   be tween   t hese  
two, by quar tz -mica-schis t s   ( semipe l i tes )  . 
Sandy l i m e s t o n e   b e d s   h a v e   b e e n   a l t e r e d   t o  
calc-silicate rocks   and   bas ic   igneous   rocks  
( o r i g i n a l l y   i n t r u d e d  . i n   t h e  form  of  dykes  and 
s h e e t s )   h a v e   b e e n   a l t e r e d   t o   a m p h i b o l i t e   a n d  
hornblende-schis t .   These   dykes   and   shee ts  
i n c l u d e  material i n t r u d e d   b o t h   p r i o r   t o   a n d  
during  the  Grampian  metamorphic  episode. 

On 1:50 000 Sheet  77 (Aberdeen) ,   the  
sequence  of   Dalradian  metasedimentary  rocks  has  
been   subdiv ided   in to   th ree   format ions :   the  
Aberdeen  Formation,   the   El lon  Formation  and  the 
Coll ies ton  Formation.   Only  the  Aberdeen  and 
E l lon   fo rma t ions  are p r e s e n t   w i t h i n   t h e  
assessment  area ( the   Co l l i e s ton   Fo rma t ion   occu r s  
o n   t h e   c o a s t   t o   t h e   n o r t h   a n d  east of 
Newburgh).  The  Aberdeen  Formation c o n s t i t u t e s  

l and   t he  somewhat lower   p ressure   and   tempera ture  

Tab le  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  

DRIFT 
Pleis tocene  and  Recent  Blown sand 

SOLID 
Permo-Carboniferous 

Devonian 

Caledonian 

D a l r a d i a n   ( ? l a t e  
Precambr ian   to  
Cambrian) 

Alluvium 
Al luv ia l   cone  
Post-Glacial   beach  and 
e s t u a r i n e   d e p o s i t s  
Lacus t r ine   a l luv ium 
Pea t  
Older blown sand 
F luv iog lac i a l   s and   and  
g r a v e l   ( u s u a l l y   f l a t   o r  
t e r r a c e d   a t   s u r f a c e )  
Glacial sand  and  gravel  
( u s u a l l y  as mounds o r  
r i d g e s  a t  s u r f a c 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  
M o r a i n i c   d r i f t  
T i l l  

I g n e o u s   ( i n t r u s i v e )   r o c k s  
- m a i n l y   d o l e r i t e   a n d  
b a s a l t   d y k e s  
Sedimentary  conglomerates  
wi th   s ands tone   and   c l ay ,  
and   vo lcanoc la s t i c  
cong lomera te s   and   t u f f s  
'Younger  Igneous 
I n t r u s i o n s ' :  syn t o  
p o s t - t e c t o n i c   g r a n i t i c ,  
b a s i c   a n d   u l t r a b a s i c  
p lu tonic   and   hypabyssa l  
rocks  
Metasedimentary  rocks 
(mainly  psammites 
p e l i t e s ,   s e m i - p e l i t e s   a n d  
h o r n f e l s e s )  

t h e   b e d r o c k   f o r  much of   the   southern   and   wes te rn  
p a r t  of  Sheet 77 (most   of   resource  sheets  2 and 
3 )   a n d   c o n s i s t s   p r i n c i p a l l y   o f  psammites w i t h  
some p e l i t e s  and   s emipe l i t e s   w i th   spa r se  
c a l c - s i l i c a t e   r i b s .  The El lon   Format ion  
compr ises   cord ier i te -bear ing   psammites ,  pel i tes  
and   s emipe l i t e s ,   w i th   amph ibo l i t e   bands .  It 
occupies   mos t   o f   the   nor th-eas te rn   edge   of   Shee t  
77  ( forming  the  bedrock  between  Hat terseat   and 
Newburgh  on t h e   i n s e t  map to  Resource  Sheet  2. 
U n f o r t u n a t e l y   t h e s e   s u b d i v i s i o n s   o f   t h e  
D a l r a d i a n   r o c k s   c a n n o t   b e   t r a c e d   i n t o   o t h e r  
par t s   o f   the   assessment   a rea   (no tab ly   Resource  
Sheet  1 and   the   southern   par t   o f   Resource   Shee t  
3 )  which, as ye t ,   have   no t   been   t he   sub jec t  of 
modern r e v i s i o n .  

Dur ing   and   sho r t ly   a f t e r   t he   Ca ledon ian  
orogeny,   the   Dal rad ian   rocks  were i n t r u d e d  by a 
number  of g r a n i t i c ,   b a s i c  and u l t r a b a s i c   s u i t e s  
of   rocks   which ,   for   convenience ,   have   been  
g r o u p e d   i n   t h i s   r e p o r t ,   u n d e r   t h e  t i t l e  of  
'Younger   Igneous   In t rus ions '   ( they   a re   c lassed  
as 'Caledonian '   in   the   appended   borehole   logs)  . 
T h e s e   i n t r u s i v e   r o c k s  are p r i n c i p a l l y   o f  two 
types ,   t he   ' younger   bas i c   i n t rus ive   complexes '  , 
such as the   Belhe lv ie   igneous   mass  C930 1801 and 
' g r a n i t i c '   i n t r u s i o n s ,   s u c h   a s   t h e   A b e r d e e n  

Gran i t e ,   wh ich   unde r l i e s  much of t h e   c i t y   o f  
Aberdeen i t s e l f .  

The Be lhe lv i e  mass i s  less deformed  than 
the  surrounding  metasediments   a l though i t s  
margins are d e f i n e d  by zones  of  shearing  and 
mylonisat ion.  It i s  composed of coarse-grained 
u l t r a m a f i c   r o c k s ,   n o t a b l y   g a b b r o ,   n o r i t e ,  
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t r o c t o l i t e   a n d   p e r i d o t i t e .  
The g r a n i t i c   i n t r u s i v e   r o c k s   a r e  of t h r e e  

main  types : 
(a )   smal l   bodies   and   migmat i t ic   ve ins   o f  
f o l i a t e d   m u s c o v i t e - b i o t i t e   g r a n i t e   i n j e c t e d   i n t o  
metasediments of t h e   t y p e   p r e s e n t   w i t h i n   t h e  
Aberdeen  Formation. 
(b )   La rge r   i n t rus ions ,   such  as the  Aberdeen 
G r a n i t e   ( r a d i o m e t r i c a l l y   d a t e d  a t  between 420 
and  460 m i l l i o n   y e a r s   o l d ) ,   o f   s i m i l a r   i n t e r n a l  
s t r u c t u r e   a n d   c o m p o s i t i o n   t o   t h e   i n j e c t e d   b o d i e s  
and  veins .  
(c) Large   i n t rus ions   o f   coa r se -g ra ined ,  
n o n - f o l i a t e d   g r a n o d i o r i t e   ( s u c h  as t h e   C l i n t e r t y  
Mass C830  21011, which  post-date  the  main 
t e c t o n i c   e p i s o d e .  

S m a l l e r   i n t r u s i o n s  of i n t e r m e d i a t e   p l u t o n i c  
r o c k s ,   s u c h   a s   t o n a l i t e   a n d   d i o r i t e ,   a l s o  
occur.  A t  Al t e n s  Haven C964  0241, for   example,  
a n   i n t r u s i o n   o f   t o n a l i t e   o c c u r s   w h i c h   a p p e a r s   t o  
predate   the  nearby  migmatic   veins .   Sheets   and 
dykes   o f   i n t e rmed ia t e   hypabyssa l   rocks ,   such   a s  
f e l s i t e  and  lamprophyre,   which  postdate   the  main 
me tamorph ic   ep i sode ,   a r e   i n t ruded   i n to   t he  
Dal rad ian   sequence   south   o f   the   River  Dee. 

The Da l rad ian   rocks   have   been   sub jec t ed   t o  
a complex  sequence  of  folding  and  deformation, 
be fo re ,   du r ing   and   a f t e r   t he   ma in   phase   o f  
m e t a m o r p h i c   r e c r y s t a l l i s a t i o n .  The earliest  
p h a s e   a p p e a r s   t o   b e   r e p r e s e n t e d  by t i g h t l y  
appres sed ,   sub -hor i zon ta l   roo t l e s s   fo lds ,   w i th  
a n   a x i a l   p l a n a r   c l e a v a g e   t r e n d i n g   n o r t h - s o u t h .  
F o l d s   o f   t h i s   t y p e   a r e  common w i t h i n   t h e   E l l o n  
Formation.   These  folds  were subsequen t ly  
a f f e c t e d  by a phase of open   fo ld ing ,   the   axes   o f  
which  t rend east-west. The pe r iod   o f  
me tamorph ic   r ec rys t a l l i s a t ion  was fol lowed by a 
second  phase  of   open  folding  with a north-south 
axial   t rend.   Because  most   of   the   Aberdeen  area 
i s  d r i f t   c o v e r e d  i t  is d i f f i c u l t   t o   r e c o g n i s e  
i n d i v i d u a l   l a r g e  scale f o l d s   i n   t h e   D a l r a d i a n  
sequence. However t h e   a x i a l   p l a n e   o f   t h e  Buchan 
Ant ic l ine   recognised  by  Read and  Farquhar  (1956) 
i n   t h e   E l l o n   a s s e s s m e n t  area, is t h o u g h t   t o   p a s s  
to   t he   no r th -wes t  of t h e   B e l h e l v i e   u l t r a b a s i c  
complex  and is t r u n c a t e d  by t h e  mass o f   t h e  
Aberdeen  Grani te   (Stewart ,   1970) .  

The  Caledonian  orogeny was fol lowed by a 
pe r iod  of r a p i d   u p l i f t   a n d   e r o s i o n   u n d e r  
s e m i - a r i d   c o n d i t i o n s   w h i c h   l e d   t o   t h e   d e p o s i t i o n  
during  the  Devonian  of  sediments as a mol l a s se ,  
i n   f a u l t - c o n t r o l l e d   b a s i n s   b e y o n d   t h e   n e w l y  
u p l i f t e d   a r e a s .   I n   t h e   A b e r d e e n   d i s t r i c t ,   t h e s e  
d e p o s i t s   a r e   r e p r e s e n t e d  by c o a r s e  
cong ldmera te s ,   o f t en   con ta in ing   vo lcan ic  clasts 
and   t u f f   bands ,   i n t e rbedded   w i th   subs id i a ry  
sandstones  and  mudstones.  They are found  a long 
the   coas t   south-eas t   o f   Balmedie ,   nor th-eas t   o f  
Bridge  of Don and a l so   ove r ly ing   t he   Ca ledon ian  
sequence  between  the  mouths  of  the  Rivers Don 
and Dee. 

Two m a j o r   f a u l t s ,   t h e  Dee F a u l t   a n d   t h e  
B e l h e l v i e   F a u l t ,   t r e n d i n g  SW-NE have  been 
r ecogn i sed   i n   t he   Aberdeen   a r ea .   The   Be lhe lv i e  
Fault   forms  the  northe'rn  margin  of  the  Devonian 
sediments  a t  Balmedie C965 2801 .  The Dee F a u l t  
t runca te s   t he   sou the rn   marg in   o f   t he   Aberdeen  
Gran i t e   and   t he   ove r ly ing   Devon ian   s t r a t a .  It 
i s  l i k e l y   t h a t   b o t h   f a u l t s  were a c t i v e   d u r i n g  
the   Devon ian   and   have   s ign i f i c i an t ly   i n f luenced  
the   depos i t i on   and   subsequen t   p re se rva t ion   o f  
the  conglomerat ic   sequence.  

S i n c e   t h e   D e v o n i a n ,   i g n e o u s   a c t i v i t y   h a s  
b e e n   c o n f i n e d   t o   t h e   i n t r u s i o n   o f  a s u i t e   o f  
qua r t z -do le r i t e   and   basa l t   dykes   o f  
Permo-Carboniferous  age. The g e o l o g i c a l   h i s t o r y  
of   the   d i s t r ic t   be tween   the   Permo-Carboni ferous  

and   t he   P l e i s tocene  i s  o b s c u r e ,   a s  no d e p o s i t s  
from t h i s   i n t e r v a l   h a v e   s u r v i v e d   i n   t h e   a r e a .  
It has  been  postulated  (Hancock,  1975)  that   the 
e a s t e r n   p a r t   o f   S c o t l a n d  may have  been  submerged 
by the  Late   Cretaceous  (Chalk)  sea, though  apar t  
f r o m   t h e   p r e s e n c e   o f   C r e t a c e o u s   f l i n t  erratics 
wi th in   t he   we l l - rounded   qua r t z i t e   g rave l s   o f   t he  
Buchan Gravels  Group  (McMillan  and Merritt, 
1980) i n   t h e   E l l o n   d i s t r i c t ,   t h e r e  is l i t t l e  
e v i d e n c e   t o   s u p p o r t   t h i s   h y p o t h e s i s .   T h e r e  i s  
no evidence of T e r t i a r y   g r a v e l   o f   t h e  Buchan 
Gravel   type   in   the   Aberdeen   assessment   a rea ,   bu t  
i t  has  been  suggested  (Linton,  1951;  Walton, 
1963) t h a t   p e r i o d i c   u p l i f t   d u r i n g   t h e   T e r t i a r y  
r e s u l t e d   i n   t h e   f o r m a t i o n  of a series of   e ros ion  
s u r f a c e s .  Gemmell (1975) p o s t u l a t e s   t h a t  much 
of the   undula t ing   up lands   o f   the   Aberdeen   a rea  
(below +150m OD) r e p r e s e n t   t h e   d i s s e c t e d  
r e snan t s   o f   an   e ros ion   su r f ace  a t  c + 1 3 h  OD, 
known as t h e  Buchan P la t eau .  

Weathering of bedrock 
A charac te r i s t ic   o f   the   geology  of   Nor th-eas t  
Scot land i s  t h e   e x t e n t   t o   w h i c h   l o c a l i s e d   a r e a s  
of  bedrock  have  been  deeply  weathered 
( F i t z p a t r i c k ,  1963;  Hall,  1983,  1985). Decom- 
posed   bed rock   occu r s   i n   i so l a t ed   pocke t s   and  
a l s o   a s  more e x t e n s i v e   s h e e t s ,   b o t h   a t   t h e  
ground  surface  and  concealed  beneath  Pleis tocene 
dr i f t   depos i t s   (Phemis te r   and   S impson,   1949) .  

The re   appea r s   t o   be  l i t t l e  c o n s i s t e n t  
re la t ionship   be tween  the   degree   o f   weather ing  
and   l i t ho logy   o r   t opography ,   a l t hough   coa r se -  
g ra ined ,  well j o i n t e d   i g n e o u s   r o c k s ,   s u c h   a s   t h e  
Aberdeen  Grani te   and  the  Belhelvie   Gabbro,  are 
par t icu lar ly   suscept ib le .   Psammit ic   and  p e l i t i c  
metamorphic  rocks are a l s o   a f f e c t e d   a l t h o u g h  
g e n e r a l l y   t o  a smaller degree.  Devonian 
sands tones   and   conglomera tes  may be  unaffected 
i n  some d i s t r i c t s   y e t  be s u f f i c i e n t l y  decomposed 
i n   o t h e r  areas t o   r e s e m b l e  modern g r a v e l  
(Peacock  and  others,   1983).  

The  decomposed rock may be many metres 
th i ck ,   fo r   example ,   up   t o  20m of  weathered 
a n o r t h o s i t i c   g a b b r o   h a v e   b e e n   r e c o r d e d   i n  a 
b o r e h o l e   d r i l l e d   a t   t h e   e a s t e r n   m a r g i n  of t h e  
I n c h   u l t r a b a s i c  mass C8200 261 71, 6km nor th   o f  
t he   a s ses smen t  area (McLean, 1977).  Elsewhere 
7m of fo l i a t ed   Aberdeen   Gran i t e ,   wea the red   t o  
sand,  was r e c o r d e d   i n  a sewer t u n n e l  a t  
S p r i n g f i e l d  Road i n  Aberdeen by Phemister  and 
Simpson  (1949).  Such  decomposed  rock i s  
f r equen t ly   mi s t aken   fo r   s and  and g r a v e l   i n  s i t e  
i n v e s t i g a t i o n   b o r e h o l e s   a n d   t h i s   h a s   r e s t r i c t e d  
t h e   u s e  of s u c h   i n f o r m a t i o n   i n   t h e   c u r r e n t  
su rvey  . 

Bedrock was s t r u c k   i n  37 of  the  77 
b o r e h o l e s   a n d   1 3   o f   t h e   7 2   p i t s   s u n k   f o r   t h i s  
assessment.  Weathered material was encountered 
a t  20 o f   t h e s e  s i tes ,  p r i n c i p a l l y   o n   p i n k  
g r a n i t e  and  grey  granodior i te   bedrock.   In   the 
e x c a v a t i o n s ,   t h e   t h i c k e s t   a c c u m u l a t i o n   o f  
weathered  bedrock was e n c o u n t e r e d   i n  a p i t  
(NJ 80 SW 2 )   s u n k   a t  Woodside C8082 04551 Skene, 
where i n   e x c e s s   o f  2.2m o f   wea the red   g ran i t e  was 
recorded.  The g r a n i t e  was decomposed i n t o  a 
p a l e  brown c l ayey   s andy   g rave l   w i th   angu la r   rock  
fragments.  

Several   exposures   of   weathered  bedrock  crop 
ou t  on v a l l e y   s i d e s .  A new r o a d   c u t t i n g   a t  
Ra i ths  C878 1 3 8 1  showed 2m of  sandy  weathered 
material over ly ing   Aberdeen   Grani te ;  4m of 
wea the red   g ran i t e  was exposed   on   the   nor thern  
s i d e   o f  a g l a c i a l   d r a i n a g e   c h a n n e l  a t  Swailend 
Wood C883  1691.  I n   t h e   s o u t h   o f   t h e   d i s t r i c t ,  
a n   o u t c r o p   o f   r e d   g r a n i t e   f o r m i n g   t h e   i n t e r f l u v e  
a t  Coalford C824  9981, between  Temple  Burn  and 
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the   River  Don, i s  weathered i n   p l a c e s   t o  a dep th  
of c 5.0m t o  form a c o a r s e   r e d   g r a n i t i c   s a n d .  
P i n k   g r a n i t e ,   w e a t h e r e d   t o   s a n d   t o   d e p t h s   o f   i n  
excess  of 3m, was s e e n   i n  a t rench   near   Sauchen  
c689 1071, y e t  30m d i s t a n t ,   s e e m i n g l y  
unweathered  rock  of a s i m i l a r   t y p e  was formerly 
qua r r i ed .  

The  decompositon  of  the  bedrock i s  thought  
t o  be  mostly a r e su l t   o f   wea the r ing   unde r  
t r o p i c a l   o r   s u b - t r o p i c a l   c o n d i t i o n s   d u r i n g   t h e  
l a te  Miocene (Mtiinro, i n   p r e s s ;  Hall, 1983;  1985) 
modif ied by more  temperate  Pliocene  and 
P l e i s t o c e n e   p r e g l a c i a l   o r   i n t e r g l a c i a l  
wea the r ing   cond i t ions   (F i t zpa t r i ck ,   1963) .  

Dr i f t  geology 
The   p ropos i t i on   t ha t   Nor th -eas t   Sco t l and   has  
b e e n   s u b j e c t e d   t o   s e v e r a l   s e p a r a t e   g l a c i a t i o n s  
was f i r s t   p u t   f o r w a r d   i n   t h e   p i o n e e r   s t u d i e s   o f  
t he   Sco t t i sh   Qua te rna ry  by T F Jamieson   ( in  a 
series of  papers  from  1858 t o  1910)  and A 
Bremner (from  1912 t o  1943) .   Later   workers ,  
no tab ly  Synge  (1956,  1963)  and  Charlesworth 
(1956)   deve loped   the   mul t ip le   g lac ia t ion  
h y p o t h e s i s   f u r t h e r ,   u s i n g  i t  t o   e x p l a i n   t h e  
d i f f e r e n c e s   ( e s p e c i a l l y   i n  till l i t h o l o g y )  
between d r i f t   s equences   t h roughou t   t he   r eg ion .  
T h i s   e a r l y  work is reviewed i n  some d e t a i l  by 
Gemmell (1975) .   Other   s tud ies ,   inc luding   those  
of  Simpson  (1948,  1955),  Clapperton  and  Sugden 
(1972,  19771, Murdoch (19771, McLean (1977)  and 
Munro ( in   p re s s )   have   s ince   ques t ioned   t he   i dea  
t h a t   t h e   d i f f e r e n t  till l i t h o l o g i e s  need t o  be 
a t t r i b u t e d   t o  more t h a n   o n e   g l a c i a l   e p i s o d e .  

It is  now g e n e r a l l y   a c c e p t e d   t h a t  
North-east   Scotland was g l a c i a t e d  on s e v e r a l  
o c c a s i o n s   d u r i n g   t h e   P l e i s t o c e n e  (1.7 m i l l i o n  
y e a r s   t o  10,000 yea r s   ago )   bu t   t he   ex t en t   o f  
ice-cover   dur ing   each   co ld   ,phase   remains  a 
m a t t e r  of deba te .   In   the   Aberdeen  area, f o r  
example ,   mos t   o f   t he   g l ac i a l   d r i f t  i s  t h o u g h t   t o  
be the   p roduct  of g l a c i a t i o n   d u r i n g   t h e  las t  
(Devens ian)   g lac ia l   per iod .   Al though 
pre-Devensian  deposits  have  been  recorded  from 
nearby areas, for   example,  a t  K i r k h i l l   q u a r r y   t o  
t h e  west o f   Pe t e rhead   (Ha l l ,   19841 ,   t he i r  known 
e x t e n t  i s  small. Depos i t s   tha t   can   be  
u n e q u i v o c a l l y   a t t r i b u t e d   t o   e a r l i e r   g l a c i a t i o n s  
are rare and  none were i d e n t i f i e d   d u r i n g   t h e  
present   survey .  

The   fo rm  and   i n t e rna l   s t ruc tu re   o f   t he  
d r i f t  around  Aberdeen show  most  of i t  t o  be t h e  
p roduc t   o f   depos i t i on   f rom  i ce - shee t s ;   e i t he r  
w h i l s t   t h e  ice was a c t i v e   o r   d u r i n g  i t s  
s t a g n a t i o n   a n d   r a p i d   d e c a y .   I n   S c o t l a n d ,  
Devensian ice may have  reached i ts  maximum 
e x t e n t   a t   a r o u n d   1 8 , 0 0 0   y e a r s  BP. There 
fol lowed a p e r i o d   o f  ice-retreat a n d   s i t u  
me l t ing   wh ich   l e f t   mos t   o f   Sco t l and   l a rge ly  
ice-free by 12,500  years  BP (Gray  and Lowe, 
1977)   and   r e su l t ed   i n   t he   depos i t i on   o f  
f l u v i o g l a c i a l   o u t w a s h   a n d   g l a c i a l  mertwater 
d e p o s i t s .   I n   t h e   A b e r d e e n   d i s t r i c t ,   t h e  
presence   o f  ice r e m a i n i n g   b u r i e d   b e n e a t h   g l a c i a l  
outwash l a t e r   t h a n  12,500 yea r s  BP is i n d i c a t e d  
by a p lan t   bed  a t  Mill of Dyce (St   Fergus)  
g r a v e l   p i t  C871 1531, which  has   been  radiocarbon 
da ted  a t  11,550 * 80 and  11,640 f 70 y e a r s  BP 
(Harkness  and  Wilson,  1979). The p l a n t  bed was 
found  wi th in  a th ick   sequence   of   sand   and   grave l  
i n  which  the  bedding was h igh ly   d i s tu rbed   and  
f a u l t e d ,   f e a t u r e s   s t r o n g l y   s u g g e s t i n g   t h a t  ice 
bur ied   wi th in   the   sand   and   grave l   had   mel ted ,  
r e s u l t i n g   i n   c o l l a p s e   a f t e r   t h e   a c c u m u l a t i o n   o f  
t h e   p l a n t  bed.  The hummocky form  of   the  surface 
of   the   sand   and   grave l  a t  Mill of Dyce a l s o  
i n d i c a t e s   t h e   l o c a l   c o l l a p s e  of t h e   d e p o s i t   i n t o  

v o i d s   l e f t  by the   mel t ing   o f   dead  ice forming 
k e t t l e - h o l e s .  

During  the  Loch Lomond S tade  (1 1 ,000   t o  
10,000 BP) and   p robab ly   a l so   a t   t he   end  of t h e  
ma in   g l ac i a l   pe r iod ,   t he   Aberdeen   a r ea  
e x p e r i e n c e d   p e r i g l a c i a l   c o n d i t i o n s .   S o l i f l u x i o n  
processes   caused   cons iderable   downslope  
r e d i s t r i b u t i o n  of material, p r o d u c i n g   t h e   r a t h e r  
smooth   and   fea ture less   appearance   o f  much of t h e  
present-day  landscape. A t  t h e  same time, annual  
snow melt i n   t h e  Grampian   Highlands   l ed   to  
i n c r e a s e d   f l u v i a l   a c t i v i t y   i n   t h e   c a t c h m e n t s   o f  
b o t h   t h e   R i v e r  Don and   River  Dee. 

There is clear e v i d e n c e   t h a t   d u r i n g   t h e  
ex i s t ence   o f   t he   l a s t   (Devens ian )   i ce - shee t ,  a t  
least two ice-streams were c o n f l u e n t   i n   t h e  
Aberdeen   a r ea .   Fea tu res   i nd ica t ing   g l ac i a l  
e ros ion ,   such  as s t r eaml ined   rock   kno l l s  
(e longated   bo th   nor th-south   and   eas t -wes t )  are 
common, e s p e c i a l l y   s o u t h   a n d  west of  Newmachar. 
S i m i l a r   k n o l l s   o c c u r   b o t h   t o   t h e   s o u t h   o f  
Belhe lv ie   and  east o f   Cra ig ing le s  Wood C880 
9951 (Munro, i n   p r e s s ,   F i g u r e   3 1 ) .   S t r i a t e d  
r o c k   s u r f a c e s  are widespread  wherever   f resh,  
r e s i s t a n t   b e d r o c k  is exposed.  For  example,  an 
ou tc rop   o f   coa r se   gabbro ic   rock ,   no r th   o f  
Hassock ' s   Crof t  C940 1 8 3 1  b e a r s   s t r i a t i o n s  
i n d i c a t i n g  ice movement i n   b o t h  a west-east and 
south  west-north east d i r e c t i o n .  

Ice c l e a r l y   o v e r r o d e   e v e n   t h e   h i g h e s t  
ground i n   t h e   d i s t r i c t .  The i r r e g u l a r   p l u c k e d  
appearance   o f   the   s teep   south-wes tern   s lopes   o f  
Tyrebagger  and Brimmond h i l l s  i s  con t r a s t ed   by  
t h e i r  more gent le   l eeward   s lopes ,   which  are 
mant led   wi th  till and  s t rewn  wi th   l a rge   boulders  
(Murdoch,  1975). On a smaller  scale, i n d i v i d u a l  
bedrock   ou tcrops  may show a combination  of 
smooth ly   po l i shed   sur faces   towards   the  west and 
i r r e g u l a r   c r a g g y   s u r f a c e s   t o w a r d s   t h e  east. 
Taken t o g e t h e r   t h e s e   f e a t u r e s   i n d i c a t e   t h a t ,   i n  
g e n e r a l ,   i c e  moved ac ross   t he   a r ea   bo th   f rom 
west t o  east and a l s o  f rom  south   to   nor th .  The 
d i r e c t i o n   o f  movement,  however, was h i g h l y  
v a r i a b l e   l o c a l l y .  

Less  obvious  evidence o f  g l a c i a l   e r o s i o n  i s  
p r e s e n t   i n   t h e   f o r m  of g l a c i a l l y   s c o u r e d   r o c k  
b a s i n s ,   s u c h  as t h o s e   a t   E a s t   R o t h n i c k  C880 
9601 and Grandhome Moss c915 1251, which  contain 
ex tens ive   pea t   bogs .  Some bas ins  are p a r t l y  
i n f   i l l e d  by till. For  example, a borehole  
d r i l l e d   i n   t h e   l a r g e   b a s i n   s o u t h   o f   B l a c k b u r n  
showed 1.2m of l a c u s t r i n e   a l l u v i u m  on 5.3m of  
till, over ly ing   h ighly-weathered   granodior i te .  

Recent  borehole  and  geophysical  evidence 
(Munro, i n   p r e s s ,   F i g u r e   3 5 1 ,  (Law,  1962)  shows 
t h a t   t h e   v a l l e y s  of t h e   r i v e r s  Don and Dee are 
overdeepened  near   their   mouths.  A commercial 
borehole  (NJ 90 SW 2 )  d r i l l e d  on   t he   f l oodp la in  
of   the   River  Dee, west of   Kincorth,   proved 
unbottomed d r i f t   d e p o s i t s   t o  a depth  of  -10.lm 
OD. The  overdeepening may be d i r e c t l y  
a t t r i b u t a b l e   t o  ice scour ing ,   bu t  is  more l i k e l y  
t o  be t h e   r e s u l t   o f   f l u v i a l   e r o s i o n ,   e i t h e r  by 
s u b g l a c i a l  meltwaters o r   d u r i n g  a pe r iod  when 
t h e   r i v e r   g r a d e d   t o  a cons iderably   lower   base  
l e v e  1. 

Evidence   o f   depos i t ion   f rom  benea th   the  
i ce - shee t  i s  u b i q u i t o u s   i n   t h e   d i s t r i c t ,   w i t h  
most  of  the  lower  lying  ground  covered by till. 
T h r e e   l i t h o l o g i c a l l y   d i s t i n c t  till types  have 
b e e n   r e c o g n i s e d   i n   t h e   a r e a :  
( a )  a d a r k   g r e y   o r   o l i v e   g r e y   o v e r c o n s o l i d a t e d  

c l ayey  till w i t h  a s t r o n g   f a b r i c ,  
con ta in ing   angu la r  erratics of l oca l   and  
more d i s t a n t  ' High land '   (onshore )  
d e r i v a t i o n .  

( b )  a d a r k  brown o r   y e l l o w i s h  brown till, wi th  
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a weake r   f ab r i c ,   con ta in ing   angu la r   and  
rounded e r ra t ics ,  m a i n l y   o f   l o c a l  
provinance. 

( c )  a r e d d i s h  brown till w i t h   l o c a l l y   d e r i v e d  
c l a s t s   s u c h   a s   g r a n i t e  and  psammite, 
t oge the r   w i th   pebb les   t hough t   t o  be de r ived  
from  'Old Red Sandstone '   and  offshore 
J u r a s s i c  strata.  
I n  1934  Bremner  recorded a f o u r t h  t ill  type  

from  the  Aberdeen  area,  a d a r k  till con ta in ing  
' a rc t ic  s h e l l s ' ,  which  he  found  beneath  dark 
g r e y   b o u l d e r   c l a y   i n  a c u t t i n g  made d u r i n g   t h e  
cons t ruc t ion   o f   pa r t  of the  Aberdeen  r ing-road 
(South  Anderson  Drive).  He equa ted   t h i s   ' sh : l l y  
bou lde r   c l ay '   w i th   t he   ' I nd igo   Bou lde r   C lay   o f  
Jamieson,  which i s  thought   to   have   been  
depos i t ed  by ice tha t   pas sed   a long   t he  Moray 
F i r t h .  No s h e l l y  till has  been  found i n  any 
b o r e h o l e s   o r   p i t s   s u n k   f o r   t h i s   s u r v e y ,   b u t  2.0m 
of   very  dark  blue-grey waxy c l a y  was s e e n   i n  a 
t r e n c h  dug west of  Belhelvie  sewage  works C9472 
1 7 4 3 1  where i t  was o v e r l a i n  by  brown sandy till .  

The c l ayey   da rk   g rey  till ( t y p e  'a' above) 
i s  t h e   b a s a l  till i n   s e v e r a l   a s s e s s m e n t   p i t s   a n d  
bo reho les   ( fo r   example ,  N J  71 SW 7 and NO 89 NW 
6 ) .  I n   g e n e r a l  i t  i s  s t i f f   w i t h  a h i g h   c l a s t  
con ten t .  The clasts,  which  range up t o   b o u l d e r  
s ize ,   are   mainly  of   igneous  and  metamorphic   rock 
t y p e s ,   n o t a b l y   g r a n i t e ,   s c h i s t   a n d   d i o r i t e   a n d  
w h e r e   v i s i b l e ,   t h e   c l a s t s  show  a s t r o n g  
p r e f e r r e d   o r i e n t a t i o n   t o w a r d s   t h e  SE o r  NW. 
Where the   base   o f   t he   depos i t  i s  proved, i t  i s  
u s u a l l y   s e e n   t o  res t  d i r e c t l y  on bedrock.  The 
ove r -conso l ida t ed   cha rac t e r   o f   t he  till mat r ix ,  
t h e   s t r o n g   o r i e n t a t i o n   o f   t h e  clasts a n d   t h e  
s t r a t i g r a p h i c   p o s i t i o n   o f   t h e   d e p o s i t  a l l  
i n d i c a t e   t h a t  i t  i s  a lodgement till ,  d e p o s i t e d  
benea th   an   ac t ive   i ce - shee t   wh ich  moved a c r o s s  
t h e   d i s t r i c t  f rom  the  upland areas in l and .  

Dark  brown,  yellowish brown and   g rey i sh  
brown ( type   'b '   above)  i s  the  most  widespread 
d r i f t   d e p o s i t   i n   t h e   a s s e s s m e n t   a r e a .  Brown 
t i l l s ,  however, are of a t  least two k i n d s :   t h e  
mat r ix   o f   one   k ind  i s  predominant ly   c layey  
whereas i n   t h e   o t h e r  i t  i s  sandy. A f i rm ,  brown 
c l a y e y  till, w i t h   a n  erratic s u i t e   s i m i l a r   t o  
t h a t   o f   t h e   g r e y  till mentioned  above was 
recorded  from many exposures   and  assessment  
boreholes .   In  some i n s t a n c e s  i t  rests d i r e c t l y  
on bedrock  and  contains  a h i g h   p r o p o r t i o n   o f  
clasts der ived   f rom  the   immedia te   v ic in i ty .   For  
example, i n   b o r e h o l e  N J  7 1  NW 12 c l a s t s   o f   t h e  
u n d e r l y i n g   g r e y   g r a n i t e   a r e   i n c o r p o r a t e d   i n   t h e  
b a s a l  till and i n   p i t  N J  61 SE 1, t h e  t ill  
conta ins   abundant   angular   f ragments   o f   the  
g r a n o d i o r i t e   b e d r o c k .  

There is some e v i d e n c e   t o   s u g g e s t   t h a t   t h e  
g rey   and  brown c l a y e y  t i l ls  are of similar 
o r i g i n .  In boreho le  N J  91 NW 44,   for   example ,  
s t i f f   b l u i s h   g r e y  t i l l  passes  downwards i n t o  
p a l e   y e l l o w i s h  brown till. I n  o t h e r   b o r e h o l e s  
t h e   c l a y e y  t i l l  i s  b rowni sh   g rey   o r   g rey i sh  
brown. These   co lou r   d i f f e rences   can   be  
a t t r i b u t e d   i n   p a r t   t o   v a r i a t i o n   i n   t h e  
groundwater   l eve ls   be tween sites; t h e   g r e y  till 
be ing   the   g leyed   (unoxid ized)   equiva len t   o f   the  
brown till, which   genera l ly   occurs   above   the  
permanent  water  table.   The  prominent  orange 
m o t t l i n g   s e e n   i n  some occurrences   o f   g rey  till, 
as i n   p i t  NJ 81  NE 7, f o r   i n s t a n c e ,   i n d i c a t e s  
t h a t   t h e  till has   been   a l te rna te ly   g leyed   and  
o x i d i z e d   a s  a r e s u l t   o f   s e a s o n a l   v a r i a t i o n s   i n  
t h e   h e i g h t   o f   t h e   g r o u n d w a t e r   l e v e l .  The 
p ropor t ions   and   t ypes   o f   bed rock   deb r i s  
i n c o r p o r a t e d   i n  a till a l s o   a f f e c t s  i t s  c o l o u r  
and  texture .   For   example,  t i l l  depos i ted   f rom 
ice tha t   has   pas sed   ove r   an   ou tc rop   o f   da rk  

p e l i t i c   s c h i s t  may be   c l ayey   and   da rk   g rey   i n  
colour ,   whereas  t i l l  deposi ted  f rom ice  t h a t   h a s  
pas sed   ove r   wea the red   g ran i t i c   rock  w i l l  t e n d   t o  
b e   g r i t t y   a n d   l i g h t e r   i n   c o l o u r .  

L i t t l e   o r  no sand   and   grave l  seems to   have  
b e e n   d e p o s i t e d   i n   a s s o c i a t i o n   w i t h   t h e   c l a y e y  
t i l l s ,  whether  they  be brown o r   g rey .  

A sandy  and less cohes ive  brown t i l l  a l s o  
o c c u r s   t h r o u g h o u t   t h e   d i s t r i c t .  It i s  t y p i c a l l y  
ye l lowish  brown, g r e y i s h  brown o r   p a l e  brown i n  
co lou r .  The f a b r i c  i s  h i g h l y   v a r i a b l e ,   b u t  
b road ly  shows a p r e f e r r e d   o r i e n t a t i o n   o f  clasts 
towards   the  west. Un l ike   t he   c l ayey  t i l l s ,  t h e  
sandy till o f t e n   c o n t a i n s   l e n s e s   o f   g l a c i a l   s a n d  
and  gravel  which may be   workable   for   aggrega te  
l o c a l l y .   I n  some a reas   t he   who le   depos i t  may be 
s u f f i c i e n t l y   s a n d y   t o   b e   p o t e n t i a l l y   w o r k a b l e .  
P o t e n t i a l l y   w o r k a b l e  t ill  i s  c l a s s e d   a s   ' M i n e r a l  
11' i n   t h e   a p p e n d e d   b o r e h o l e   l o g s   ( s e e  
' compos i t ion   o f   t he   mine ra l   depos i t s ' ) .  Beds  of 
brown sandy t i l l  a r e   p r e s e n t   l o c a l l y   w i t h i n  
th ick   sequences   o f   sand   and   grave l   and   they  
o f t e n   s e p a r a t e   m a t e r i a l   o f   f l u v i o g l a c i a l   a n d  
g l a c i a l   o r i g i n   ( a s   i n   b o r e h o l e  N J  7 1  SE 2 ,  f o r  
i n s t a n c e ) .  More  commonly ( a s   i n   b o r e h o l e  N J  80 
SW 3 ) ,  brown sandy till rests d i r e c t l y  on brown 
c l ayey  till; o r  o n   b e d r o c k ,   a s   i n   p i t  N J  61 SE 
1. 

I n   r e c o g n i t i o n  of i t s  weak f a b r i c ,   s a n d y  
mat r ix   and  i t s  s t r a t i g r a p h i c   p o s i t i o n ,   m o s t  
recent   workers   have  judged  the  brown  sandy till 
t o   b e  a predominant ly  melt out o r  f l ow  till ( o r  
a combina t ion   o f   bo th ) .   The   f ac t   t ha t   s andy  
t i l l  rests on c l ayey  till a t  many si tes t e n d s   t o  
s u p p o r t   t h i s   i n t e r p r e t a t i o n .  More complicated 
sequences   i n   wh ich   t he  brown sandy till i s  
in t e rbedded   w i th   s and   and   g rave l  may r e p r e s e n t  
t h e  supraglacial  morainic till complex f a c i e s  
( f low t i l l  and melt o u t  till, a s s o c i a t e d   w i t h  
g l ac i a l   ou twash)   desc r ibed  by Boulton  and  Eyles 
(1  979) . 

A r e d d i s h  brown t i l l  ( t y p e  ' c '  ) is p r e s e n t  
a l o n g   t h e   c o a s t   t o   t h e   n o r t h   a n d   s o u t h   o f  
Aberdeen,  where i t  has   been   recorded   a t   twelve  
assessment  sites. T h i s  t i l l ,  which  has  been 
mapped  up t o  5km i n l a n d   f r o m   t h e   c o a s t   i n   t h e  
su rvey   a r ea ,   fo rms   pa r t   o f   t he  Red S e r i e s   o f  
Synge  (1956) o r  Red Clay Series of  Jamieson 
(1906). More r e c e n t l y   t h e   t e r m s   ' r e d   d r i f t  ' o r  
' r e d   g l a c i a l   d r i f t '   h a v e   b e e n   u s e d  by Murdoch 
(19751, Merritt (1981)  and  Glentworth,   Mitchell  
and   Mi tche l l   (19641,   to   descr ibe  a complex s u i t e  
o f   g l a c i a l ,   g l a c i o l a c u s t r i n e   a n d   p o s s i b l y  
g l a c i o m a r i n e   s e d i m e n t s   ( a l l   c h a r a c t e r i s t i c a l l y  
of  a v i v i d  red-brown colour)  of  which till  i s  
on ly  a p a r t .  

L i k e   t h e  brown t i l ls  desc r ibed   above ,   t he  
red-brown till is a l s o   b r o a d l y   o f  two kinds:  one 
be ing   h igh ly   conso l ida t ed   and   c l ayey ,   t he   o the r  
sandy  and less coherent .   The  c layey t i l l  has  a 
s t r o n g   f a b r i c   w i t h  clasts o r i en ta t ed   no r th - sou th  
and i s  t h o u g h t   t o   b e   p r i n c i p a l l y  a lodgment 
till. The sandy till has  a weaker   fabr ic   and  
comprises   beds of f low till and melt o u t  till 
i n t e r s t r a t i f i e d   w i t h   s a n d   a n d   g r a v e l   a n d   d e b r i s  
f l ow  depos i t s .   Bo th   t he   c l ayey   and   s andy  t i l ls  
c o n t a i n  a d i s t i n c t i v e   s u i t e   o f   e r r a t i c s .   I n  
a d d i t i o n   t o  clasts of   in land   provenance ,   bo th  
con ta in   pebb les   o f   s ands tone ,   qua r t z i t e   and  
vein-quartz  which are though t   t o   have   been  
der ived  mainly  f rom  'Old Red Sandstone '   bedrock 
o f f s h o r e .   P e b b l e s   o f   J u r a s s i c   l i m e s t o n e   a n d  
s h a l e  are a l s o  common and   t hese  are d e f i n a t e l y  
der ived   f rom  of f - shore .   Depos i t s   o f   sand   and  
g r a v e l   a s s o c i a t e d   w i t h   t h e  red-brown till, such 
as t h o s e   a t  Drums p i t ,   F o v e r a n  [990 2251 and 
F i f e  H i l l  p i t  l 9 5 7  1441 a l s o   c o n t a i n   a b u n d a n t  
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cobb les   and   pebb les   o f   qua r t z i t e ,   ve in -qua r t z  
and  sandstone. 

Bremner  (1934) r e f e r r e d   t o   t h e  red-brown 
till  as   ' S t r a thmore   Dr i f t '   because  he be l i eved  
t h a t   t h e  ice r e s p o n s i b l e   f o r  i t s  d e p o s i t i o n  
moved in to   the   Aberdeen   a rea   f rom  S t ra thmore ,  
25km t o   t h e   s o u t h ,   w h e r e   ' O l d  Red Sandstone'  
bedrock   c rops   ou t   ex tens ive ly .   S tudies   o f   the  
mineralogy  of  the  red-brown  clay by Glentworth 
and  others  (1964),  however, showed t h a t   t h e  
a r g i l l a c e o u s   m a t e r i a l   h a s   a f f i n i t i e s   w i t h   r e d  
T r i a s s i c   c l a y   r a t h e r   t h a n   ' O l d  Red Sands tone ' .  
Triassic s t r a t a  are known t o   c r o p   o u t   i n   t h e  bed 
of the  North Sea ad jacen t   t o   Nor th -eas t  
Scot land.  I n  any case, 'Old Red Sandstone'  
bed rock   c rops   ou t   a long   t he   coas t   i n   t he  
Aberdeen  area  and  immediately  off-shore (D 
Evans  and  others ,   1981) ,   thus   precluding  the 
n e c e s s i t y   f o r   t h e   ' r e d   d r i f t '  i ce  t o  have  passed 
a long   S t ra thmore .  The d i s t i n c t i v e   c l a y  
mine ra logy   o f   t he   depos i t s ,   t aken   t oge the r   w i th  
t h e   p r e s e n c e   o f   l i m e s t o n e   a n d   s h a l e   e r r a t i c s ,  
f i r m l y   i n d i c a t e   t h a t   t h e r e  was a n   o n s h o r e   ( e a s t  
t o   w e s t )  component i n   t h e  movement of t h e  
i c e - s h e e t   r e s p o n s i b l e   f o r   t h e   d e p o s i t i o n   o f  
' red-dr i f  t l  . 

The s t r a t i g r a p h i c   r e l a t i o n s h i p   b e t w e e n   t h e  
' r e d   d r i f t '   a n d   t h e  brown and  grey t i l l s  i s  
complicated.  Murdoch ( 1 9 7 7 )   s t a t e s   t h a t  
" T y p i c a l l y   t h e   r e d   d r i f t   f o r m s  a th in   capp ing  on 
t o p   o f   g r e y   d r i f t .   I s o l a t e d   p a r t i c l e s   o f   r e d  
till have  been  found i n   g r e y  till and i n  one o r  
two l o c a t i o n s   r e d   a n d   g r e y   d r i f t   a r e  
in te rbedded" .   These   re la t ionships  were 
confirmed  during  the  re-mapping  of   the 
assessment   a rea   and  are r e c o r d e d   i n   s e v e r a l   o f  
the  assessment   pi ts   and  boreholes .   For   example,  
i n   b o r e h o l e  N J  91 NE 14 ,  1 2  .Om of  reddish  brown 
s i l t  and   c l ay   con ta in ing   f i ne   . rounded   pebb les  
( t h o u g h t   t o   b e   d r o p s t o n e s )  of w e a t h e r e d   s c h i s t ,  
bas i c   i gneous   rock ,   pa l e   g rey   l imes tone   and  
s h a l e ,  rest on 1.7m of   g rey ish  brown till. In a 
g r a v e l   p i t   a t   D u b f o r d  (NJ 91  SW 12) r e d d i s h  
brown till o v e r l i e s  6.3m of g l a c i a l   s a n d   a n d  
g r a v e l   r e s t i n g  on brown till. I n  most cases, 
t h e   r e d - d r i f t   d e p o s i t s   ( o f   g l a c i o l a c u s t r i n e   o r  
f l o w - t i l l   o r i g i n )   o v e r l i e   g r e y   o r  brown t i l l  but  
occas iona l ly   s andy  brown till o v e r l i e s  red-brown 
clayey  lodgement till, ( a s ,   f o r   e x a m p l e ,   i n  
borehole  N J  81 SW 2 ,  a t   B u r n s i d e   C r o f t s   n e a r  
Newhil ls .  

The in t e rd ig i t a t ion   o f   r ed -b rown ,   g rey   and  
brown t i l l s  is  b e s t   s e e n   i n   t h e   a r e a   b e t w e e n  
Corby  Loch  and  Belhelvie. Here, l a r g e  mounds of  
g l a c i a l   s a n d   a n d   g r a v e l   f o r m  a r idge   o f   h igh  
g round   be tween   t he   ' r ed   d r i f t '   o f   t he   coas t a l  
area f rom  the  brown and  grey t i l ls  in l and .   Th i s  
d i s t r i b u t i o n  of t i l l s  s u g g e s t s   t h a t  two streams 
of  ice, b e a r i n g   l i t h o l o g i c a l l y   d i s t i n c t   d e b r i s  
l o a d s ,   c o a l e s c e d   i n   t h e  area dur ing  a t  least  
pa r t   o f   t he   ma in   phase  of g l a c i a t i o n .  

Glacial sand   and   g rave l   t ha t  was depos i t ed  
wi th in   and   benea th   t he  ice  s h e e t  as i t  melted is 
of r e s t r i c t e d   e x t e n t   i n   t h e  area. A t  Kemnay a 
l a rge   e ske r   fo rms  a - s t e e p   s i d e d   d i s c o n t i n o u s  
r i d g e   o v e r  3km i n   l e n g t h   a n d   r i s i n g   b e t w e e n  8 
and 13m above  the  adjacent   ground.  A s e c t i o n  
and p i t   i n   t h i s   e s k e r  (NJ 71 NW 13) shows i t  t o  
be  composed  of   poorly  sor ted  cobble   gravel .  
Sma l l e r   e ske r s   f l oo r   t he   va l l ey   occup ied  by t h e  
Ton  Burn, t o   t h e  west; t h e y  may r e p r e s e n t  a 
wes te rn   ex tens ion   o f   t he  Kemnay Esker.  Another 
l a r g e   e s k e r ,   t r e n d i n g  NE-SW and  approximately 
4 h   i n  l e n g t h ,  i s  p resen t   nea r   t he   coas t   be tween  
Newburgh and  Foveran. A b o r e h o l e   d r i l l e d   i n   t h e  
Foveran  Esker a t  P i t s c a f f   C r o f t ,   p r o v e d  9.4m of 
sandy   g rave l   (no t   bo t tomed) ,   ove r l a in  by till  

a n d   l a m i n a t e d   s i l t y   c l a y .   S m a l l   e s k e r s   a r e   a l s o  
present   a t   South   Womblehi l l ,   Kin tore  C782 1321  
and to   t he   no r th   o f   Co t town  C772 1531. 

Sediment - laden   mel twaters ,   i s su ing   f rom 
s u b g l a c i a l   o r   e n g l a c i a l   t u n n e l s   a t   t h e   m a r g i n   o f  
t h e  ice  s h e e t   d u r i n g   p e r i o d s   o f   s t i l l - s t a n d   o r  
i c e - r e t r e a t ,   l e f t   l a r g e   a c c u m u l a t i o n s   o f   g l a c i a l  
s a n d   a n d   g r a v e l   a t   o r   n e a r   t h e  ice margin.   This 
material forms  complexes of l e n t i c u l a r  mounds 
(kames) ,   s teep   s ided   eskers   and   f la t - topped  
mounds  of sand  and  gravel.  The m e l t w a t e r s   o f t e n  
d isgorged   in to   i ce-margina l   ( temporary)   l akes ,  
w h e r e   t h e y   b u i l t   d e l t a s  of sand  and  gravel ;   c lay 
and s i l t  g rade  material was d e p o s i t e d  
contemporaneous ly   in  less t u r b u l e n t   p a r t s   o f   t h e  
l a k e s .  Many o f   t he  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   i n   t h e   c o a s t a l  area, nor th   o f  
Bridge  of Don, are o f   d e l t a i c   o r i g i n   a n d   a r e  
i n t i m a t e l y   a s s o c i a t e d   w i t h   f i n e l y   l a m i n a t e d  
g l a c i o l a c u s t r i n e  s i l t  and  clay.   The  form  of 
t h e s e  mounds i s  i l l u s t r a t e d   i n   c r o s s - s e c t i o n  
F-F' , on the  margin  of   Resource  Sheet  2.  The 
g l a c i a l   s a n d   a n d   g r a v e l  i s  of ten  capped by f low 
till and   deb r i s   f l ow  depos i t s .  Many o f   t h e  
mounds have   been ,   and   a r e   cu r ren t ly ,  worked f o r  
sand  and  gravel .  

E x p o s u r e s   i n  moundy g l a c i a l   s a n d   a n d  
g r a v e l  a t  S t r a b a t h i e   p i t  C957 1361 have  been . 
d e s c r i b e d   i n   d e t a i l  by  Thomas (1984) who 
concluded   tha t   the   sand   and   grave l   had   been  
d e p o s i t e d  by meltwaters, i ssu ing   f rom  benea th  
t h e   i c e - s h e e t   i n t o  a l a r g e  body  of water, where 
they   cons t ruc t ed   subaqueous   e ske r -de l t a s .  
Thomas a l s o   d e s c r i b e d   s m a l l   d e p r e s s i o n s   i n   t h e  
l a m i n a t e d   w a t e r - l a i n   s e d i m e n t s   a t   S t r a b a t h i e ,  
which   he   in te rpre ted   as   i ce-berg   g rounding  
s t r u c t u r e s .  He p o s t u l a t e d   t h a t   t h e  small cones 
o f   poor ly   so r t ed   g rave l ,   w i th in   t he  s i l t s  and 
c l a y s ,  may have   been   depos i t ed   f rom  f loa t ing   o r  
grounded  ice-bergs.  

Many of t h e   e x p o s u r e s   i n   t h e   g r a v e l   p i t s   o f  
t h e   c o a s t a l  area show tha t   t he   s and   and   g rave l  
o c c u r s   i n   o n e   o r  more  fining-downward 
sequences.  I n  t h e   p i t s  a t  Leuchlands (NJ 91 SW 
11) and  Dubford ( N J  91 SW 1 2 ) ,  f o r   i n s t a n c e ,  
gravel  showing well developed  t rough 
cross-bedding  passes  down in to   beds   o f  medium 
and   f i ne -g ra ined   (o f   t en   c l ayey)   s and ,   w i th  
r i p p l e - d r i f t   c r o s s   l a m i n a t i o n .  A t  Leuchlands 
P i t ,   t h e   s a n d   o v e r l i e s   l a m i n a t e d   s a n d y  s i l t  and 
c lay .   These  f ining-downward  sequences  typify 
sand   and   g rave l   depos i t ed   i n  a d e l t a i c ,  
g l ac io l acus t r ine   env i ronmen t .  

The p o s i t i o n s  of s t i l l - s t a n d s  of i n d i v i d u a l  
g l a c i e r   l o b e s  are of ten  marked  by hummocky 
moraines .   Such  lobes  of ten  occupied small 
d e p r e s s i o n s   i n   t h e   i n t e r f l u v e s  as well as t h e  
ma in   va l l eys  of t h e   d i s t r i c t .  The moraines are 
g e n e r a l l y  composed  of  very  poorly  sorted  cobble 
g r a v e l   i n  a sandy  or   c layey  matr ix .   These 
d e p o s i t s   o f   m o r a i n i c   d r i f t   o c c a s i o n a l l y   f o r m  
r i d g e s   a c r o s s   t h e   s m a l l e r   v a l l e y s   o f   t h e  
dis t r ic t .   For   example,   Corby  Loch  [925 1451 is  
d r a i n e d  by a small stream t h a t   c u t s   t h r o u g h   s u c h  
a r i d g e  o f   m o r a i n i c   d r i f t ,   w h i c h   c r o s s e s   t h e  
v a l l e y   t o   t h e   s o u t h   e a s t   o f   t h e   l o c h .   C o r b y  
Loch may occupy  the s i t e  of a fo rmer ly  more 

' e x t e n s i v e   p r o g l a c i a l   l a k e   t h a t  was dammed behind 
t h e   m o r a i n e .   A l t e r n a t i v e l y ,  i t  may occupy a 
l a r g e   k e t t l e h o l e   f o r m e d  by the   mel t ing   o f   dead  
ice. 

A s  t he   i ce - shee t   me l t ed ,   t he   Aberdeen   a r ea  
was s u b j e c t e d   t o   i n t e n s i v e   f l u v i a l   e r o s i o n ,  as 
i s  i n d i c a t e d  by t h e  numerous g l a c i a l  meltwater 
c h a n n e l s   t h a t   c r o s s   t h e   d i s t r i c t .  The v a l l e y s  
occupied by t h e   p r i n c i p a l   r i v e r s   t o d a y  were a l s o  
the   p r imary   rou te s  of meltwater d ra inage .  
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Secondary   d ra inage   channe l s   a r e   ve ry  common, 
r a n g i n g   i n   s i z e   f r o m   l i n e a r   d e p r e s s i o n s  a few 
metres deep  and a few  hundreds  of metres i n  
l e n g t h ,   t o   s t e e p - s i d e d   v a l l e y s ,   t e n s   o f  metres 
d e e p   a n d   s e v e r a l   k i l o m e t r e s   i n   l e n g t h .  The 
o r i e n t a t i o n  of the   secondary   channels  shows t h a t  
much o f   t he  meltwater fol lowed  routes   widely 
d i f f e r i n g  from t h e   p r e s e n t   d r a i n a g e   p a t t e r n .  

Many o f   t he   l a rge r   d ra inage   channe l  
systems,   such as t h e   v a l l e y s  now occupied by  Ord 
Burn  and  Culter  Burn  (on  Resource  Sheet  3),   are 
c u t   t h r o u g h   t h e   d r i f t   i n t o   r e s i s t a n t   b e d r o c k  and 
fo rm  go rges   fo r   pa r t  of t h e i r   c o u r s e s .   T h e s e  
l a rge   channe l s  may have   been   pa r t i a l ly  formed 
benea th   t he   i ce - shee t ,  by meltwaters   under  
hydros t a t i c   p re s su re .   Such   channe l s  
c h a r a c t e r i s t i c a l l y  show a n   a r c h e d   l o n g   p r o f i l e ,  
good examples   of   which  are   seen  in   the  channels  
o r i g i n a t i n g   i n   T u l l o c h   c o l  C848  0361 and  nor th  
of Swailend Wood C880 1 6 8 1 .  Terraces of  sand 
and g r a v e l  a t  Wynford C844 0891, Borrowstone 
C849 0781 and  Westholme L-852 0661 a r e   t h o u g h t   t o  
have   been   depos i ted   f rom  the   mel twater   which   cu t  
t he   Tu l loch  Col dra inage   channels .  

Smaller d ra inage   channe l s ,   such   a s   t hose  on 
t h e   n o r t h e r n   f l a n k   o f   t h e   v a l l e y  of the   River  
Dee a t  Oldtown C838 9951 and  those   t rending  
northwards  from  Tyrebagger H i l l  towards  the 
River  Don, a r e   gene ra l ly   concordan t   w i th   t he  
modern d ra inage   pa t t e rn .   These  smaller channels  
a r e   n o r m a l l y   c u t   i n t o ,   r a t h e r   t h a n   t h r o u g h ,   t h e  
d r i f t   d e p o s i t s ,   a n d  were probably  formed by 
meltwater  streams beyond the   margin   o f   the  ice. 

The high  ground became i c e - f r e e   b e f o r e   t h e  
major   val leys ,   which  would  have  contained 
g l a c i e r s   d u r i n g   t h e  earliest  s t a g e s   o f  
d e g l a c i a t i o n  o f   t h e   d i s t r i c t .  Ice marginal  
d r a i n a g e   i n   t h e   m a i n   v a l l e y s   l e d   t o   t h e  
deposi t ion  of   kame-terraces .  . 

The  kame-terraces,   which now f l a n k   t h e  
v a l l e y s ,  are u n d e r l a i n  by ex tens ive   sp reads   o f  
f l u v i o g l a c i a l   s a n d   a n d   g r a v e l .  Many show 
f ining-downwards  sequences,   suggest ing  del ta ic  
d e p o s i t i o n   i n t o  ice margina l   l akes .   Others  are 
composed  of p o o r l y   s o r t e d   m a t r i x - r i c h   d e p o s i t s ,  
s u g g e s t i n g   t h a t   t h e y  may have  been  deposited as 
a l l u v i a l   f a n s .  Examples  of b ra ided - r ive r  
g r a v e l s  are a l s o   s e e n   ( a s   i n   t h e   r e c e n t l y   o p e n e d  
g r a v e l   p i t   a t  Blairs College C878 0 1 0 1 ) .  

The  kame- te r races   which   f lank   the   va l leys  
of t h e   r i v e r s  Dee and Don a r e   u n d e r l a i n  by 
cons ide rab le   t h i cknesses   o f   s and   and   g rave l   and  
f o r m   t h e   p r i n c i p a l   s o u r c e s   o f   a g g r e g a t e   i n   t h e  
d i s t r i c t   ( s e e   ' c o m p o s i t i o n  of t h e   m i n e r a l  
d e p o s i t s '  and t h e   d e s c r i p t i o n  of   resource  blocks 
B,  F,  H and 0). The terrace s u r f a c e s  are o f t e n  
i r r e g u l a r ,   b e i n g   p i t t e d   w i t h   k e t t l e h o l e s   t h a t  
may c o n t a i n   t h i n   d e p o s i t s   o f   p e a t   a n d  si l t .  An 
extens ive   kame- te r race   forms   the   southern   bank  
of   the   River  Don t o   t h e   n o r t h   a n d   a l s o   t o   t h e  
east of  Kintore.  It c o n t a i n s  many k e t t l e h o l e s ,  
some  of w h i c h   p e n e t r a t e   i n t o   t h e   u n d e r l y i n g  till 
o r  bedrock.  Most kame terrace d e p o s i t s ,   s u c h   a s  
t h o s e   a t   M i l l t i m b e r   ( s e c t i o n  H - H I ,  Resource 
Sheet  31,  rest o n   b e n c h e s   c u t   i n  till o r  
bedrock. The f l u v i o g l a c i a l   s a n d   a n d   g r a v e l  
which  forms  the terrace between Dyce and 
Badgers '  H i l l ,  however, ( s e c t i o n  E - E ' ,  
Resource  Sheet 2) o v e r l i e s   g l a c i a l   s a n d   a n d  
g rave l .  

F l u v i o g l a c i a l   d e p o s i t s   a l s o   o c c u r   b e n e a t h  
t h e   a l l u v i u m  of t h e   m a i n   r i v e r   v a l l e y s .  They 
a r e   c h i e f l y   b r a i d e d - r i v e r   g r a v e l s .  

Along the   coas t   no r th   o f   Aberdeen ,   t he  
g l a c i a l   d r i f t  i s  o v e r l a i n  by sp reads   o f  blown 
sand,  which  extend up t o  l k m  i n l and .   P re sen t -  
day   beach   sand   a l so  rests o n   g l a c i a l   d r i f t  

between  the mean high-water  mark  and  the  belt  of 
ac t ive   sand   dunes .   South   o f   Aberdeen ,   the  
c o a s t l i n e   f e a t u r e s  wave-cut  rock  platforms  and 
small sandy  coves.  Between Newburgh and  Bridge 
of Don, t h e   r e c e n t  blown  sand a l s o   o v e r l i e s  
Pos t -Glac ia l   beach   and   e s tua r ine   depos i t s ,   wh ich  
have   been   r eco rded   i n   t h ree   a s ses smen t   p i t s   and  
one  borehole  sunk a t  Menie  Links C990 2131 (see 
' compos i t ion   o f   t he   mine ra l   depos i t s ' ) .   Pos t -  
Glacial b e a c h   a n d   e s t u a r i n e   d e p o s i t s   a l s o   c r o p  
out   between  the  mouth  of   the   River  Don and   the  
mouth  of t he   R ive r  Dee i n   t h e   c i t y  of  Aberdeen. 

T h e   y o u n g e s t   s u p e r f i c i a l   d e p o s i t s   i n   t h e  
d i s t r i c t   ( a p a r t  from  blown  sand)  include 
a l luv ium  and   pea t ,  much of  which i s  a s s o c i a t e d  
w i t h   t h e   c o u r s e s  of t h e   p r e s e n t   r i v e r s   a n d  
s t r eams .   Sp reads   o f   l acus t r ine   a l luv ium  and  
p e a t   a l s o   f l a n k  many of t h e  small lochs ,   such  as 
Bishop's  Loch C913  1431, n o r t h  east of  Badgers' 
H i l l  and  Pool  of  Cluny C686  1271 i n   t h e   v a l l e y  
o f   t h e  Ton  Burn. H i l l  p e a t  is s t i l l  
accumulat ing  on  top of till o r   b e d r o c k   i n   t h e  
upland   a reas ,   where  i t  forms   ex tens ive   pea t  
mosses  such as Red Moss and  Harestone Moss. 
D u r i n g   t h e   p r e s e n t   s u r v e y ,   u p   t o  5.5m of   pea t  
was r e c o r d e d   a t  Red Moss, t o   t h e   s o u t h  west of 
Moss-side  of  Milden C918  1651, where i t  has   been 
dug f o r   d o m e s t i c   f u e l .  

COMPOSITION OF TEE MINERAL DEPOSITS 
Poten t i a l ly   workab le   s and   and   g rave l  i s  found i n  
d e p o s i t s   c l a s s i f i e d  as f l u v i o g l a c i a l   s a n d   a n d  
g r a v e l ,   g l a c i a l   s a n d   a n d   g r a v e l ,  blown  sand 
( i n c l u d i n g   ' o l d e r '  blown  sand) , Pos t -Glac ia l  
beach   and   e s tua r ine   depos i t s   and   a l luv ium 
( i n c l u d i n g   l a c u s t r i n e   a l l u v i u m ) .   I n   a d d i t i o n ,  
some occur rences   o f  till and  weathered  bedrock 
f o r m   p o t e n t i a l   s o u r c e s  of unconso l ida t ed  
aggrega te .  

The b u l k   o f   t h e   p o t e n t i a l l y   w o r k a b l e   s a n d  
and   g rave l   occu r s   w i th in   depos i t s   o f  
f l u v i o 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 e d  by 
g l a c i a l  meltwaters w i t h i n   t h e   v a l l e y s  now 
occupied by t h e   R i v e r s  Don and Dee. 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  of t h e   f i v e  
p r i n c i p a l   m i n e r a l - b e a r i n g   d e p o s i t s   o f   t h e  
d i s t r i c t  are g i v e n   i n   T a b l e  2 and  Figure 3. 
Also i nc luded  i s  t h e   g r a d i n g   o f   p o t e n t i a l l y  
workable till t h a t   h a s   b e e n   r e c o g n i s e d   i n   t h e  
area, but   which   has   no t   been   inc luded   in   the  
volumetr ic   assessment .  The g raphs  show t h e  
cumulat ive mean gradings   o f  a l l  o f   t he  
poten t ia l ly   workable   sand   and   grave l   sampled  
f rom  each   depos i t ,   t oge the r   w i th   t he   enve lopes  
wi th in   which   the   range   of   va lues   f rom  ind iv idua l  
s a m p l e   p o i n t s   f a l l .   T h e  mean g rad ings  are a l s o  
shown as h i s t o g r a m s   i n   t h i s   f i g u r e   a n d   t h e y   a r e  
summarised i n   T a b l e   2 .  

Pe t ro log ica l   ana lyses   (pebb le -coun t s )  were 
ca r r i ed   ou t   on   e igh teen   compos i t e   s amples   f rom 
asses smen t   bo reho les ,   p i t s   and   work ing   qua r r i e s  
i n   t h e   d i s t r i c t .  The source  of   each  composi te  
s ample   and   t he   s i ze   f r ac t ion   examined   a r e  
i n d i c a t e d   i n   T a b l e  3 .  I n   o r d e r   t o   h a v e  
s u f f i c i e n t   m a t e r i a l   f o r   p e t r o l o g i c a l   a n a l y s e s  as 
well as f o r   m e c h a n i c a l   a n d   p h y s i c a l   t e s t i n g ,  
samples  from  more  than  one  sample  point were 
of ten   amalgamated .   In   genera l ,   the   composi te  
samples r e p r e s e n t   d e p o s i t s   r e g a r d e d  as being 
g e o l o g i c a l l y   o r   g e o m o r p h o l o g i c a l l y   d i s t i n c t .  
Most pebble-counts were made on t h e  10 t o  14-mm 
s i z e   f r a c t i o n  of the   aggrega te   which   a l lows  a 
compar ison   to   be  made w i t h   t h e   r e s u l t s  of t h e  
mechanical   and  physical  tests,  a l s o   c a r r i e d   o u t  
on t h i s   s i z e   r a n g e .   F u r t h e r   p e b b l e - c o u n t s  were 
made on  coarser   s ize-ranges (14 t o  32mm and  32 
t o  64mm) from some samples   ( see   Table  5) t o  
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(a) FLUVIOGLACIAL SAND  AND GRAVEL 

/' / 
_/--- 

(b) GLACIAL SAND AND GRAVEL 

loo 1 0- 

__/---- 

Aperture  size in millimetres 

( c )  BLOWN  SAND/POSTGLACIAL 
BEACH  DEPOSITS 

Aperture  size in millirnetres 

( e )  GLACIOLACUSTRINE DEPOSITS 

, 0 8 3  0.26 1 0  4.0 16.0 64.0 
I I  

, 0 8 3  0.26 1 0  4.0 16.0 64.0 
Aperture  size in millirnetres 

Aperture size In millimetres 

(dl ALLUVIUM 

l o o  - 
90- 

a- 

70 - 
60- 

50- 

40- 

30- 

Aperture  size in mlllimetres 

POTENTIALLY  WORKABLE  TILL 

c& 0.2s 1:o i o  d o  8410 
Aperture  size in millimetres 

Figure 3. 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   s i x   t y p e s   o f   l x i n e r a l  
d e p o s i t s .  The   con t inuous   l i ne   r ep resen t s   t he  mean g r a d i n g   f o r   t h e   m i n e r a l   d e p o s i t ;   t h e   b r o k e n   l i n e s  
denote   the   envelope   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 2 Mean gradings of potent ia l ly  workable depos i t s  

Deposits  

Mean grading  percentage 
Number Number 
of data of 
points"  samples  Fines  Fine Medium Coarse  Fine  Coarse  Cobbles and 

sand  sand  sand gravel  gravel  boulders 
-i mm +& -4 mm f t - l m m  +1-4mm +4-16mm  C16-64mm  +64mm 

Fluv iog lac ia l  sand and 45 141 7 10  29 23 14 14 3 
grave l  

Glac ia l  sand and gravel   60  195 6 13 27 19 12 13 10 

Alluvium  (r iver   gravels   4   6  11 16 29 23 12 9 0 
and lacustrine  al luvium) 

Blown sand and Post-  3 10 5 46 31 9  4 5 0 
Glacial  beach and 
es tuar ine   depos i t s  

Glac io lacus tr ine   depos i t s  8 14 22 63 13 2 0 0 0 

P o t e n t i a l l y  workable till 15 27 17 13 25 21 12 9  3 

* inc luding  assessment   boreholes ,   tr ia l   p i t s  and measured s e c t i o n s  

e s t a b l i s h   w h e t h e r   l i t h o l o g y  i s  gove rned   i n   any  
way by g r a i n   s i z e .  Some m i n o r   d i f f e r e n c e s   i n  
c o m p o s i t i o n   b e t w e e n   t h e   t h r e e   s i z e - f r a c t i o n s  
examined are e v i d e n t   i n   i n d i v i d u a l   s a m p l e s ,   b u t  
no clear re la t ionship   be tween  composi t ion   and  
g r a i n   s i z e   c a n   b e   d i s c e r n e d   o v e r a l l .  

T h e   r o c k   c l a s s i f i c a t i o n   u s e d   f o r   p e b b l e -  
coun t ing  is shown i n   T a b l e  4 .  The scheme 
combines many o f   t he   pa rame te r s   u sed   t o  
e s t a b l i s h   t h e  trade groups   o f   agg rega te s   u sed   i n  
BS 8 1 2 . 1 : 1 9 7 5 ,   w i t h   t h e   c l a s s i f i c a t i o n   o f  
aggrega tes   p roposed  by Knill (1963,  Table 4 ) .  
Some o f   t h e   r o c k   g r o u p s   l i s t e d  i n  Table  4 are 
n o t   p r e s e n t   i n   t h e   A b e r d e e n   d i s t r i c t ,   w h e r e a s  
o the r s   b road ly   co inc ide   w i th   ama lgamat ions   o f  
Bri t ish  Standard  Groups.   For   example,   the  
granite group.in t h i s   s t u d y   c o m b i n e s   t h e  
' g r a n i t e ' ,   ' q u a r t z i t e '   a n d   p a r t   o f   t h e  
' g r i t s t o n e '   g r o u p s   o f   t h e   B r i t i s h   S t a n d a r d .  A 
more   comprehens ive   subdiv is ion   of   the   pebble  
l i t h o l o g i e s   p r e s e n t   c a n   b e   f o u n d  by c o n s u l t i n g  
t h e   l o g s   f o r   i n d i v i d u a l   b o r e h o l e s ,   p i t s   a n d  
s e c t i o n s   g i v e n   i n   A p p e n d i x  E. 

The composi t iona l   ana lyses  show t h a t ,   f o r  
e v e r y   s a m p l e   t e s t e d ,   t h e   h i g h e s t   p r o p o r t i o n   o f  
clasts f a l l   w i t h i n   t h e  granite rock  group.  
O v e r a l l ,   t h e   m a i n   a c c e s s o r y   r o c k   t y p e s  are from 
t h e  porphyry, ba6aZt and gabbro rock  groups.  
F i s s i l e   r o c k  clasts a r e   r e l a t i v e l y   s p a r s e ,  
d e s p i t e   t h e   f a c t   t h a t   p e l i t i c   r o c k s ,   m a i n l y  
s c h i s t   a n d   q u a r t z - m i c a  - s c h i s t ,  are common 
bedrock   t ypes   w i th in   t he   su rvey   a r ea .  It i s  
p r o b a b l e   t h a t   t h e s e   r o c k s ,   b e i n g  less r e s i s t a n t  
t o   ab ras ion   and   wea the r ing   t han  many of t h e  
c r y s t a l l i n e   i g n e o u s   r o c k s   o f   t h e   d i s t r i c t ,   h a v e  
d i s i n t e g r a t e d   d u r i n g   t r a n s p o r t a t i o n   a n d  
subsequen t   exposure .   Th i s   i n t e rp re t a t ion  i s  
supported by the   re la t ive   abundance   of   micaceous  
mine ra l s   w i th in   t he   s and   and  s i l t  f r a c t i o n s   o f  
many o f   t he   s and   and   g rave l   depos i t s ;   t hese  
minera ls   having   been   la rge ly   der ived   f rom  the  
comminut ion  of   micaceous  pel i t ic   rocks.  

F l w i o g l a c i a l   s a n d   a n d   g r a v e l  The  main  spreads 
o f   f l u v i o g l a c i a l   s a n d   a n d   g r a v e l   o c c u r  as kame- 
t e r r a c e s   f l a n k i n g   t h e   v a l l e y s   o f   t h e   R i v e r  Don 
and   River  Dee a n d   t h e i r   t r i b u t a r i e s .  The 
d e p o s i t   a l s o   o c c u r s   f i l l i n g   c h a n n e l s   b u r i e d  
benea th   f l oodp la in   a l luv ium  and  forms outwash 
p l a ins   su r round ing   t he   Tuach   and   T i l l ackae  
b u r n s ,   t h e   p r i n c i p a l   t r i b u t a r i e s   o f   t h e   R i v e r  
Don, sou th   o f   K in to re   (F igu re   4 ) .  An outwash 
p l a i n   o f   f l u v i o g l a c i a l   s a n d   a n d   g r a v e l   a l s o  
occurs   be tween  Bla i rdaf f  L696 1761 and  Rothens 
[I72 6891, n o r t h   o f  Monymusk. 

O v e r a l l ,   t h e   d e p o s i t   g r a d e s  as sandy 
g r a v e l  , wi th  a mean of 7 p e r   c e n t   f i n e s ,  62 p e r  
cent   sand  and 31 p e r   c e n t   g r a v e l .  The mean 
g r a d i n g s   f o r   d e p o s i t s   o f   f l u v i o g l a c i a l   s a n d   a n d  
g rave l   f rom  the  Don v a l l e y   a n d   t h e  Dee v a l l e y  
b o t h   y i e l d  similar values  (8:61:31  and  6:62:32 
r e s p e c t i v e l y )   i n d i c a t i n g  similar d e p o s i t i o n a l  
c o n d i t i o n s   i n   b o t h   a r e a s .   T h e r e  i s ,  however, a 
r e l a t ive ly   w ide   r ange   o f   va lues   be tween  
ind iv idua l   s ample   po in t s ,  as shown  by the   b road  
envelope i n  F i g u r e   3 a ,   w h i c h   i n d i c a t 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 e   g r a d i n g   o f   t h e  
d e p o s i t   l o c a l l y .  

The d e p o s i t ,  as a whole, is moderately well 
s o r t e d   w i t h  a mode developed i n   t h e  medium sand 
r a n g e .   I n   t h e   g r a v e l   f r a c t i o n ,   f i n e   a n d   c o a r s e  
grave l   ( see   Appendix  C) a p p e a r   i n   e q u a l  
propor t ions   (14   per   cen t )   whereas   cobbles  are 
r e l a t i v e l y   s p a r s e   ( 3   p e r   c e n t ) .   C o b b l e s ,  
however, may be  more  abundant   local ly ,  as f o r  
example, i n  bo reho le  N J  71 NW 6,   where  they 
a c c o u n t   f o r  11 p e r   c e n t  by weight   of   the  
d e p o s i t :   t h e y   a l s o   t e n d   t o   b e   u n d e r e s t i m a t e d   i n  
borehole   samples  as a result o f   t h e   d r i l l i n g  
process .  

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  
f l u v i o g l a c i a l   s a n d   a n d   g r a v e l  are found i n  t h e  
terrace d e p o s i t s   a s s o c i a t e d   w i t h   t h e   R i v e r  Dee, 
wi th  a maximum of 19.4111 r eco rded   i n   bo reho le  NO 
89 NW 3 .  Assessment   boreholes   s i ted   on   the  Dee 
terraces, such as NO 89 NW 5 ,  proved   f in ing  
downward s e q u e n c e s   w i t h i n   t h e   f l u v i o g l a c i a l   s a n d  
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Table 3 Source and geological   c lass i f icat ion of composite  samples used in pebble  counts and mechanical and 
physical tests 

Source Composite Geological  classification of  Boreholes and p i t s  Depth range Number of 
sample  composite sample from which samples (m) bulk 
number were taken  samples 

Rot hens area 

Kemnay Esker 

Kintore - 
Cairnhall area 

Kirkton  of Dyce 

* Foveran Esker 

Corby  Loch area 
(north) 

Corby  Loch area 
(south) 

Lochmore - 
Newtonhill 
area 

Pot ter ton 
area 

Don floodplain 
(Inverurie  - 
Dyce) 

Don floodplain 
(Kemnay - 
Mo nymus k) 

Kintore - 
Tof th i l l s   a rea  

Coastal area 
(Newburgh - 
Bridge of Don) 

Dee terraces  
( P e t e r c d t e r  - 
Aberdeen) 

Dee floodplain 

Dee terraces 
(Durris area) 

N i g g  area 

Cant layhi l ls  
a rea 

1 

2 

3 

4 

5 

6a 

6b 

6c 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Fluvioglacial  sand and gravel 

Esker,  glacial  sand and gravel 

F l u v i q l a c i a l  sand and gravel 

Glacial  sand and gravel 

Esker, glo: la l  sand and gravel 

- c  

Glacial sand and gravel 

Glacial  sand and gravel 

Glacial sand and gravel 

Glacial sand and gravel 

Fluvioglacial  sand and gravel 

Mainly f luv ioglac ia l  sand 
and gravel 

Mainly f luvioglacial  sand 
and gravel 

Post-Glacial beach and 
estuarine  deposits 

Fluvioglacial sand and gravel 

Fluvioglacial  sand  and  gravel 

Fluvioglacial  sand and gravel 

Glacial sand and gravel L 

- L  

Glacial sand and gravel 

s tockpi le   in  
working p i t  

N J  71 NW 13 
N J  71 NW 14 
N J  71 SW 6 
N J  71 SW 7 
N J  71 SW 9 
N J  71 SW 11 

s tockp i l e   i n  
working p i t  

s tockp i l e   i n  
working p i t  

N J  92 SE 2 
N J  92 SE 3 
N J  92 SE 7 

s t o c k p i l e   i n  
working p i t  

s tockp i l e   i n  
working p i t  

s tockp i l e   i n  
working p i t  

s tockp i l e   i n  
working p i t  

N J  71 NE 2 
N J  71 NE 6 
N J  81 NW 3 

N J  61 N E  4 
N J  71 NW 6 
N J  71 SW 1 

N J  71 NE 5 
N J  71 SE 1 
N J  71 SE 2 
N J  71 SE 5 

N J  92 SE 9 
NJ 92 SE 5 

N J  80 SE 4 
N J  80 SE 5 
NJ 80 SE 6 
N J  80 SE 9 
N J  90 SW 6 
NO 89 NW 6 

NJ 80 SE 1 
NO 89 NW, 2 

NO 89'NW 1 
NO 89 NW 3 
NO 89 NW 5 

N J  90 SW 7 
N J  90 SW 8 
NO 99 NW 1 

NO 89 SE 1 
NO 89 SE 2 

- 

0.0- 7.2 
0.3-  3.0 
1.0-  5.0 
0.3- 2.1 
0.1- 1.6 
0.3- 6.2 

- 

- 

4.4-  5.8 
0.1- 7.2 
5.8-15.2 

- 

- 

- 

- 

0.3- 5.0 
1.4-  4.3 
2.8-  4.9,  5.1-5.5 

0.4-  6.5, 6.7-8.0 
0.1- 2.4, 2.9-4.5 
0.2-  2.8, 6.2-8.0 

0.4- 5.5 
0.3- 3.9 
0.2-  2.8,  6.2-7.6 
0.3- 4.3 

0.6- 1.1 
3.2-  6.0 

0.4-  3.5 
0.5- 1.9 
0.0- 5.9 
0.3- 2.0 
1.5-  2.5 
3.6-  5.3 

0.4-14.3 
0.3- 8.5 

1 

4 
2 
3 
2 
1 
6 

1 

1 

2 
5 

11 

1 

1 

1 

1 

3 
3 
3 

' 4  
3 
3 

5 
3 
3 

, 3  

1 
3 

2 
1 
3 
2 
1 
2 

14 
8 

0.1-  3.1 1 
2.0-  6.5, 7.5-8.5 4 
0.1-  3.0, 4.5-6.9 4 

4.0- 7.3 2 
0.1-  3.3 3 
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Table 4 Lithological  classification  of  pebbles  used in this  report 

Toughness Composition Fissility Grain size Colour Group 

Friable 1. Soft  rock.  Mudstone,  shale, coal, poorly- 
cemented  sandstone,  badly  weathered  igneous or 
metamorphic  rocks 

Tough  Silicate 

medium- 
Homogeneous  grained 

rocks 
or  bonded 

2. Granite,  granodiorite,  syenite,  pegmatite, 
pale  vein-quartz,  quartzite,  coarse-grained 

sandstone,  arkose,  quartzo-feldspathic 
granulite (psammite) , gneiss 

Coarse-  to 

3 .  Gabbro, norite, diorite, dolerite,  peridotite, 
dark  coarse-grained  greywackes  and  metagreywackes, 

amphibolite 
but  not 

fissile 4 .  Porphyry,  quartz  porphyry, aplite, felsite, 
Fine-grained  pale  rhyolite,  trachyte,  pale  hornfels,  calc- 
rocks  silicate  rock,  fine-grained  sandstones 
(disregarding 
phenocrysts 

porphyroblasts)  dark  lamprophyre,  fine-grained  greywackes  and 

- 
OK 5.  Basalt,  andesite,  serpentinite,  microdiorite, 

metagreywackes,  semipelitic granulite, dark 
hornfels 

Cryptocrystalline 6 .  Flint, chert, pitchstone- 

Coarse-  to  medium- 7.  Schist,  mica-schist,  quartz-mica-schist, 
grained  rocks  hornblende-schist 

Fissile 

rocks  Fine-grained  rocks 8. Phyllite, slate, chlorite-schist,  schistose 
(disregarding  extrusive rocks. 
porphyroblasts) 

Non-silicate 9. Limestone,  dolomite,  marble,  ironstone 

Tough rocks  known  to  be  deleterious in concrete 10. Special. Rocks known to shrink in concrete 
e.g. some greywackes.  Rocks  which  react  with 
cement e.g. those  containing  pyrite  or 
sulphates 

- .  

and gravel deposits suggesting that many of the 
deposits may have formed as deltas in 
ice-marginal lakes. 

Glacial sand and gravel Deposits of glacial 
sand and gravel are present throughout much of 
the assessment area, although those which are 
both thick  and extensive enough to be considered 
potentially workable are generally associated 
with  the  major routes taken by glacial 
meltwaters. Occurrences of glacial sand and 
gravel range in  size from small, isolated mounds 
and ridges to more extensive spreads of hummocky 
sand and gravel, such  as those occurring between 
Dyce and the coast to the east, which have been 
worked extensively. Some ridges are laterally 
extensive, such as the steep-sided Foveran and 
Kemnay eskers, which  mark  the former courses of 
meltwater within the ice-sheet which once 
covered the area. Glacial sand and gravel also 
occurs as lenses concealed within  the till 
sheet . 

The deposit has a mean grading of 6 per 
cent fines, 59 per cent sand and 35 per cent 
gravel; this is remarkably similar to that of 

the fluvioglacial sand and gravel from which it 
is distinguished principally on geomorphological 
criteria, rather than by grading or 
composition. On closer inspection, however, the 
glacial sand and gravel (Figure 3b) is seen  to 
be less well sorted than the fluvioglacial 
deposits and shows only a poorly developed mode 
in the medium sand fraction. The proportion of 
cobbles within  the gravel fraction is 
significantly higher; fine gravel, coarse gravel 
and cobbles being present in almost equal 
amounts (12 per cent, 13  per cent and 10 per 
cent of the deposit respectively). In a few 
instances (for example, the pit  at Milton Croft, 
Kemnay (NJ 71 NW 13) and borehole NJ 81 NW 11) , 
cobble gravel has been recorded as forming more 
than a third of the whole deposit. 

The wide grading envelope indicates even 
greater local variations in grading between 
individual sample points in glacial sand and 
gravel than  in  the fluvioglacial sand and 
gravel. This is confirmed by the fact that in 
pits and assessment boreholes the deposit is 
seen to range in grading from 'gravel' (with 
gravel accounting for 80 per cent  by weight) in 

16 



Table 5 Composi t ional   analyses   (pebble-counts)   of   samples   of   sand  and  gravel   (see  Table  4 f o r   l i t h o l o g i c a l   c l a s s i f i c a t i o n )  

Compo- S ize   Tota l   Tota l   Angular i ty  

sample (mm) rock 
number (2)  (3)   (4)   (5)   (7)   (8)  

of  pebbles 
S o u r c e   s i t e   f r a c t i o n   S o f t   G r a n i t e  Gabbro  Porphyry  Basal t   Schis t   Phyl l i te   weight  number and  shape 

(1 1 
(g )  

Rothens  area 1 10-14 0" O* 90 91 4 3 3 2 0 0 3 4 0 0 2080  799 a - s r  

Kemnay Esker 2  10-14  3 4 68 70 5 5 9 8 14 13 t r a c e  0 0 5360  2012 a - r 
14-32  2 2 60 63 9 9 11 11 18 15 t r a c e  0 0 12420 
32-64 0 0 57 57 18 11 16 20 7 10 2 2 0 0 14860 

963 s a  - r 
102 s a  - r 

Kintore  - 
C a i r n h a l l   a r e a  3  10-14 0 0 75 79 4 4 18 14 0 0 3 3 0 0 2650  956 a - r 

Kirkton of Dyce 
area** 4  10-14 0 0 88 89 1 1 10 9 t r a c e  1 1 0 0 2590  1242 a ,  p 

Foveran  Esker 5  10-14 t r a c e  63 60 7 6 2 2 26 30 2 2 0 0 3270  1265 a - wr(p) 
16-32  2 4 72 73 4 3 7 7 14 12 1 1 0 0 2460  163 s a  - r 

Corby Loch a r e a  
(North) 6a 10-14 t r a c e  69 70 5 4 3 4 22 20 1 2 0 0 2290  898 a - r 

Corby Loch a r e a  
(South) 6b 10-14 1 2 73 75 7 6 4 4 15 13 t r a c e  0 0 2560  918 sa - r 

Lochmore - 
Newtonhi l l   a rea  6c 10-14 t r a c e  61  62 10 9 5 5 23 23 1 I 0 0 2220  864 s a  - wr 

P o t t e r t o n   a r e a  7  10-14 0 0 75 7 6  6 5 12 11 6 6 2 2 0 0 2510  954 a - wr 

Don f loodp la in  8  10-16 t r a c e  79 80 5 4 3 3 12 11 1 2 0 0 5280 1823 a - r ( p )  
(Inverurie-Dyce) 16-32 t r a c e  79 80 5 4 2 3 12 11 2 2 0 0 5230 394 s r  - r 

Don f loodp la in  9  10-16 0 0 66 69 10 9 2 1 21 20 1 1 0 0 3830  1502 a - w r  
(Kemnay - 16-32 t r a c e  63 6 3  15  14  6 5 16 18 0 0 0 0 9020 
Monymusk) 

582 a - r 

Kintore  - 10 
T o f t h i l l s   a r e a  

10-14 t r a c e  79 80 6 6 1 1 13 12 1 1 0 0 2940  1089 a - w r  
16-32 t r a c e  59 66 7 7 7 5 27 22 t r a c e  0 0 7320  557 a - w r  

C o a s t a l   a r e a  11 10-16 t r a c e  69 65 6 6 6 7 17 19 2 3 0 0 1086 
(Newburgh - 16-32 t r a c e  78 76 2 2 9 10 9 10 2 2 0 0 2300 

292 wr(p) 

Bridge of Don) 
179 wr(p) 

-Dee t e r r a c e s  12 10-14 t r a c e  78 79 6 ' 5 4 4 12 12 t r a c e  0 0 4000  1616 a - r ( p )  
( P e t e r c u l t e r  - 
Aberdeen) 

. . - ... _ .  . . 

. Dee f loodp la in  13 
16-32 0 0 ' 7 1  7 3  7 6 9 9 13 12 0 
10-14 t r a c e  79 80 5 5 5 5 11 10 t r a c e  0 0 4440  1624 a - wr ,, 

0 0 9770  644 a - wr 

Dee t e r r a c e s  14 10-14 t r a c e  87 88 2 2 3 3 8 7 t r a c e  0 0 2960 1139 a - 
(Durr fs   a rea)  16-32 0 0 84 87 4 5 4 3 8 5 0 0 0 1350 95 a 

Nigg a r e a  15 10-14 1 1 63 62 6 5 2 2 24 24 4 6 t r a c e  3020  1182 a - r(p) 

C a n t l a y h i l l s   a r e a  16 10-14 t r a c e  64 64 6 6 4 4 25 24 1 2 0 0 3070  1137 a - r (p)  

a - a n g u l a r   s a  = subangular  sr  = subrounded r = rounded wr - well  rounded P = p la ty  

* Resu l t s   a r e   g iven   i n   we igh t   pe r   cen t   w i th   co r re spond ing   f r equency   pe r   cen t  in i t a l i c s  
** includes  a   proport ion  of   crushed  mater ia l  

borehole  N J  80 SW 5 t o   ' v e r y   c l a y e y '   s a n d   i n  
borehole  N J  91 NW 4 3 .  

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   s a n d   a n d   g r a v e l  are from sites in t h e  
hummocky depos i t s   o f   t he   va l l ey   o f   t he   R ive r  
Don, nor th   o f  Dyce. A t  L i d d e l l ' s  Monument L8708 
15291, the   sequence   measured   in   quar ry   faces   and  
i n  a p i t   e x c a v a t e d   i n   t h e   f l o o r   o f  Mill of Dyce 
Quarry   recorded   in  excess of 15.2m of g l a c i a l  
sand  and  gravel ;  a borehole (81 SE 17)  d r i l l e d  
on a sand   and   grave l  mound, a t  Goval Villa, 
f a i l e d   t o   b o t t o m   t h e   d e p o s i t  a t  a depth  of  
20.lm. 

B l m  sand and Post< lac id  beach and estuarine 
deposits I n   t h i s   s u r v e y ,   g r a d i n g   d a t a   f o r   t h e s e  
d e p o s i t s  is o n l y   a v a i l a b l e   f r o m   t h r e e   s i t e s  ( N J  

91 NE 14,  92 SE 5 and 92 SE 9; see Figure   3c)  . 
A t  t h e   c o a s t ,  b lown  sand   forms   par t ia l ly  
s t a b i l i s e d   d u n e s   u p   t o  15m high.  These  extend 
in a b e l t   u p   t o  40Om wide  inland  f rom  the  high 
water mark a l o n g   t h e   c o a s t   n o r t h   o f   t h e  mouth of 
t h e   R i v e r  Dee. Behind t h i s   b e l t ,  blown sand 
a l s o   o v e r l i e s  a low-lying f l a t  area up t o  500m 
wide ,   t he   s and   be ing   s t ab i l i s ed   he re  by t h e  
r e l a t ive ly   h igh   g roundwate r   t ab l e .   Pos t -Glac ia l  
b e a c h   a n d   e s t u a r i n e   d e p o s i t s  are g e n e r a l l y  
p re sen t   benea th   t hese   s and-cove red   f l a t s   and  
r a n g e   i n   c h a r a c t e r   f r o m  s i l t  a n d   p e a t   t o  
f ine-gra ined   sand   wi th   pebbles   ( see   borehole  N J  
92 SE 5 a n d   p i t  92 SE 6 ) .  

North  of  Murcar  golf   course [960 1301 and 
in l and   f rom  the  blown sand ,   an  area o f   ' o l d e r '  
blown sand  forms a prominent  r idge  which 
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i nc ludes   l enses   o f   g l ac i a l   s and   and   g rave l .  The 
s t r a t i g r a p h i c   r e l a t i o n s h i p   b e t w e e n   t h e  two 
d e p o s i t s  is  complex  and  they  have  been  treated 
as a s i n g l e   u n i t   f o r   t h e   p u r p o s e s   o f   t h i s  
assessment .   The  r idge  of   'o lder '   b lown  sand i s  
p a r t i c u l a r l y   p r o m i n e n t   a t   t h e   c o a s   t g u a r d   l o o k o u t  
a t  Menie  Links C986  2101, where i t  is  t h o u g h t   t o  
r e p r e s e n t  a b e l t   o f   f o s s i l   s a n d   d u n e s   r e l a t e d   t o  
a n  earlier c o a s t l i n e .  No g r a d i n g   d a t a  i s  
a v a i l a b l e   f o r   t h e   ' o l d e r '  blown  sand,  but i t  has  
been worked i n   p i t s  a t  Blackdog  Rifle  Ranges 
C962 1 5 3 1  and  Blackdog Rock C964 1 3 8 1 .  

The  blown  sand i s  g e n e r a l l y   c l e a n   a n d  
composed a l m o s t   e n t i r e l y   o f   f i n e   a n d  medium- 
gra ined   quar tz   sand   (47   per   cen t   and   45   per   cen t  
r e s p e c t i v e l y ) .  The poten t ia l ly   workable   Pos t -  
Glacial beach   depos i t s   g rade  as 'pebbly  sand '  
and may c o n t a i n  up t o  15   per   cen t   g rave l .  The 
g r a p h i c a l   r e p r e s e n t a t i o n   i n   F i g u r e   3 c  shows t h e  
combined g r a d i n g   f i g u r e s   f o r   b o t h   t h e  blown  sand 
and   Pos t -Glac ia l   beach   depos i t s  

Alluvium G e n e r a l l y   t h i n ,   t h i s   d e p o s i t  i s  mainly 
colnposed of  s i l t ,  c l ay   and   pea t .   A l though   s and  
a n d   g r a v e l   i n v a r i a b l y   u n d e r l i e s   t h e   f l o o d p l a i n s  
o f   t h e   m a j o r   v a l l e y s ,   t h e s e   d e p o s i t s  are 
c l a s s i f i e d  as ' f l u v i o g l a c i a l '   s a n d   a n d   g r a v e l  
a n d   n o t   a l l u v i u m   i n   t h i s   r e p o r t .   A l l u v i a l   s a n d  
and  gravel ,   however ,  was r e c o r d e d   i n   t h r e e  
boreholes  i n   t h e   v a l l e y   o f   t h e   R i v e r  Don 
upstream  from Kemnay (Resource  Sheet 1) and i n  
one  borehole  a t  Burns ide   Crof t s ,   Newhi l l s  ( N J  81 
SW 2),   (Resource  Sheet  2)  where i t  c o n s i s t s   o f  
1.0m of  humic  sand.  The  humic  sand i s  thought  
t o   be   l acus t r ine   a l luv ium  f rom a Post-Glacial  
lake  which  occupied  the  low-lying  ground  south 
of  Blackburn. 

The a l l u v i a l   s a n d   a y d   g r a v e l   o f   t h e  Kemnay 
d i s t r i c t  is g e n e r a l l y  a d i r t y '   d e p o s i t   w i t h  a 
mean g r a d i n g   o f   1 3   p e r   c e n t   f i n e s ,   6 3   p e r   c e n t  
sand  and 24 p e r   c e n t   g r a v e l   ( F i g u r e   3 d ) .  Its 
o v e r a l l   g r a d i n g  i s  ' c l ayey '   s andy   g rave l .   The  
grading   envelope  is na r row,   bu t   t h i s   p robab ly  
r e f l e c t s  a l a c k   o f   s a m p l e   d a t a   r a t h e r   t h a n   b e i n g  
a n   i n d i c a t i o n  of homogenity. 

Glaciolacustrine  deposits D e p o s i t s   c l a s s i f i e d  
as b e i n g   o f   g l a c i o l a c u s t r i n e   o r i g i n   a r e   r e c o r d e d  
i n  25 b o r e h o l e   a n d   p i t  s i t es  th roughou t   t he  
assessment  area. Of t h e s e ,   o n l y  8 proved 
po ten t i a l ly   workab le  material ( m a i n l y   f i n e  
sand) . Sandy  beds are found i n   t h e  
g l a c i o l a c u s t r i n e   s e q u e n c e s   w i t h i n   t h e   ' r e d  
d r i f t '   o f   t h e   c o a s t a l  areas t o   t h e   n o r t h   a n d  
sou th  of  Aberdeen:  they are  a l s o   p r e s e n t   i n   t h e  
v a l l e y   o f   t h e   R i v e r  Don (upstream  from Dyce) on 
Resource  Sheet  2. 

Near t h e   c o a s t ,   t h e   g l a c i o l a c u s t r i n e  
sediments   range i n  c o m p o s i t i o n   f r o m   s t i f f ,  
homogeneous  red-brown c l a y ,   t o   l a m i n a t e d ,  brown, 
micaceous s i l t y  , c l a y   i n t e r b e d d e d   w i t h  
fine-grained  quartz  sand.  The  sand  beds may 
c o n t a i n   s t r i n g e r s   o f   f i n e   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   o c c u r   i n   a s s o c i a t i o n  
wi th  a w i d e   v a r i e t y  of g l ac i a l ly -de r ived   c l ayey  
s e d i m e n t s ,   b u t   i n   g e n e r a l ,   t h e y  are on ly  
po ten t i a l ly   workab le  when t h e y  are found 
a d j a c e n t   t o   g l a c i a l   s a n d   a n d   g r a v e l  as i n  Broom 
H i l l  p i t  (NJ 91 NE 121 ,   Po t t e r ton .  

The  red-brown c l a y   h a s   b e e n  worked as a 
s o u r c e   o f   b r i c k   c l a y  a t  B l a c k d o g   b r i c k   p i t  C962 
1 3 9 1 .  I n   t h e   E l l o n   d i s t r i c t   ( M e r r i t t ,   1 9 8 1 )  
broadly similar d e p o s i t s  are c u r r e n t l y  worked 
f o r   b r i c k   m a k i n g  a t  E r r o l s t o n  [OS9 3681, nea r  
Cruden Bay, and were used as b r i c k   c l a y   i n   t h e  
r e c e n t   p a s t  a t  T i p p e r t y  C969 2671. 

T h e   c o m p l e x   n a t u r e   o f   t h e   ' r e d   d r i f t '  

d e p o s i t s  i s  d e s c r i b e d   i n  more d e t a i l   i n   t h e  
s e c t i o n   o f   t h i s   r e p o r t   o n   d r i f t   g e o l o g y   a n d   i n  
t h e   d e s c r i p t i o n s  of  Resource  blocks J and K ,  

which  follow. 
Glac io l acus t r ine   depos i t s   occu r r ing   benea th  

the   f l uv iog lac i a l   s and   and   g rave l   unde r ly ing   t he  
f loodp la in   o f   t he   R ive r  Don, gene ra l ly   compr i se  
o l ive-grey   and   grey ish  brown micaceous  sandy 
s i l t  and   con ta in   ve ry  l i t t l e  p o t e n t i a l l y  
workable   sand  and  gravel .   Sandier   beds are  
o c c a s i o n a l l y   p r e s e n t ,   f o r   e x a m p l e   i n   b o r e h o l e  
NJ 81 NE 3.  Such material i s ,  i n   t h e o r y ,  
po ten t i a l ly   workab le ,   bu t  as i t  i s  nea r ly   a lways  
encountered  below  the water t a b l e ,  i t s  v a l u e  as  
a source   o f   aggrega te  is  neg l igab le .  

F ine -g ra ined   s and   o f   g l ac io l acus t r ine  
o r i g i n   c r o p s   o u t   o n   t h e   n o r t h e r n   s i d e  of t h e  
v a l l e y   o f   t h e   R i v e r  Don a t  M i l t o n   o f   F i n t r a y  
C826 1 6 4 1 .  A p i t  (NJ 81 NW 8)  excavated i n   t h e  
depos i t   hereabout   p roved  2.0m o f   h o r i z o n t a l l y  
l a m i n a t e d   s a n d ,   o v e r l y i n g   s i l t y   c l a y .  It  
a p p e a r s   t h a t  much o f   t he   uppe r   pa r t   o f   t he  
e x p o s e d   g l a c i o l a c u s t r i n e   s e q u e n c e   i n   t h i s  
v i c i n i t y   c o n s t i t u t e s  a s o u r c e   o f   p o t e n t i a l l y  
workable   f ine-gra ined   sand   ly ing   above   the  water 
t 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   t h a t   h a v e   b e e n  
c l a s s e d  as poten t ia l ly   workable   have  a mean 
g rad ing  of ' ve ry   c l ayey '   s and .  The range  of 
g rad ing  i s  g e n e r a l l y  small, as shown by t h e  
t i g h t   g r a d i n g   e n v e l o p e  of  Figure  3e. The range 
i n   t h e   p r o p o r t i o n s   o f   f i n e s   r e c o r d e d   b e t w e e n  
ind iv idua l   da t a   po in t s ,   however ,  i s  q u i t e  
l a r g e  ( 4  p e r   c e n t   t o   3 8   p e r   c e n t ) .   T h i s  i s  
ma in ly   due   t o   va r i a t ion   i n   t he   f r equency   and  
t h i c k n e s s   o f   d i s c r e t e   c l a y   a n d  s i l t  p a r t i n g s  
wi th in   i nd iv idua l   s and   beds  a t  d i f f e r e n t  
l o c a l i t i e s .  The sand i s  gene ra l ly   f i ne -g ra ined ,  
w i th  a mean of   64   per   cen t   o f   g raded   mater ia l  
>0.063mm and <O .5mm. 

Potentially  workable till T i l l  i s  p resen t   ove r  
much o f   t he   a s ses smen t  area bu t  i t  i s  g e n e r a l l y  
too   c l ayey   t o   be   r ega rded  as a mine ra l  
resource.   Local ly ,   however ,   where  the till i s  
p a r t i c u l a r l y   s a n d y ,  i t  meets t h e   g r a d i n g  
c r i te r ia  w h i c h   d e f i n e   m i n e r a l   i n   t h i s   s u r v e y  
(see  Appendix C): i n   s u c h   s i t u a t i o n s   t h e   d e p o s i t  
can  be  regarded as po ten t i a l ly   workab le   a l though  
of l i m i t e d   u s e .  

P o t e n t i a l l y   w o r k a b l e  till has  been  proved 
i n   f i f t e e n   p i t s   a n d   a s s e s s m e n t   b o r e h o l e s   ( T a b l e  
23).  No r e a d i l y   p r e d i c t a b l e   p a t t e r n  i s  
d i sce rnab le   and  no a t tempt   has   been  made t o  
d e l i n e a t e   t h e   p o t e n t i a l l y   w o r k a b l e   d e p o s i t s  
s e p a r a t e l y .   G r a d i n g   c h a r a c t e r i s t i c s  are,  
however, shown i n   F i g u r e  3f  where  the  wide 
grading   envelope   and   poor ly   deve loped  modes are 
t y p i c a l  of a n   i l l - s o r t e d   d e p o s i t .   O v e r a l l ,   t h e  
material has  a mean grading  of   'c layey"  sandy 
g rave l ,   compr i s ing   17   pe r   cen t   f i nes ,   59   pe r  
cent   sand   and  24 p e r   c e n t   g r a v e l .  

Weathered  bedrock S i g n i f i c a n t   t h i c k n e s s e s   o f  
weathered  bedrock  have  been  noted i n   t h e  area. 
T r i a l   p i t  N J  80 SW 2 provided a sample  of 
wea the red   g ran i t e   wh ich  had a g r a d i n g   o f   f i n e s  
14   per   cen t ,   sand  48 per   cen t   and   g rave l  38 pe r  
cent.   Deeply  weathered  bedrock i s  o f t e n   v e r y  
l o c a l i s e d ,   b u t   i n  some i n s t a n c e s  i t  may provide 
a source  of   low-grade  aggregate  as elsewhere i n  
North-east   Scotland. 



MECHANICAL AND PHYSICAL PROPERTIES OF THE 
AGGREGATE 
A series of   mechanical   and  physical   tes ts   have 
been  conducted in   acco rdance   w i th  BS 812  par t s  2 
and 3 ( 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 ) ,   o n  
t h e  10 t o  14-mm g r a v e l   f r a c t i o n  from  17  of t h e  
18 s a m p l e s   l i s t e d   i n   T a b l e  3. As pebble   counts  
were a l so   unde r t aken  on t h e   1 0   t o  14-mm f r a c t i o n  
a d i r ec t   compar i son   be tween   t he   pe t rog raph ic  
composi t ion  of   the   gravel   and  the  mechanical   and 
phys ica l   p rope r t i e s   o f   t he   agg rega te   can  be 
made.  The material f o r   t e s t i n g  was obtained 
both  f rom  working  quarr ies   and as composite 
samples   f rom  assessment   boreholes   and  pi ts   sunk 
i n  a w i d e   v a r i e t y   o f   d e p o s i t s   o f   p o t e n t i a l l y  
workable   sand  and  gravel   throughout   the 
assessment  area. The grouping  of   the  samples  
was des igned   to   p rovide  a b a s i c   e v a l u a t i o n  of 
t he   mechan ica l   and   phys i ca l   p rope r t i e s   o f  
aggrega te s   cu r ren t ly   be ing   worked ;   t o   p rov ide  
comparison  between  worked  deposits  and  nearby 
s o u r c e s   o f   p o t e n t i a l l y   w o r k a b l e   m a t e r i a l   a n d   t o  
compare  deposits  formed i n  similar d e p o s i t i o n a l  
environments   ( for   example,   the  Kemnay and 
Foveran   eskers  : samples 2 and 5 , Tab le   3 ) .  

The s a m p l e s   f o r   t e s t i n g  were obtained  f rom 
g raded   s tockp i l e s   o f   agg rega te  a t  work ing   p i t s  
and by s i ev ing   t he   r e s idues   o f   bu lk   s amples  
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 .  The tests 
carr ied  out   comprise   measurements   of   aggregate  
impact   value (AIV) , 10 p e r   c e n t   f i n e s  , r e l a t i v e  
d e n s i t y  (on both  an  oven-dried  and  surface-dr ied 
b a s i s ) ,   a p p a r e n t   r e l a t i v e   d e n s i t y   a n d  water 
abso rp t ion .   In   add i t ion ,   t he   agg rega te   impac t  
v a l u e   r e s i d u e  (AIVR) as de f ined  by  Ramsey (1  965) 
and Ramsey, Dhir  and  Spence  (1973,  1974) was 
determined.  Approximately  12kg  of material i s  
r e q u i r e d   € o r  a complete series of tests and  only 
composite  sample number 11, r e p r e s e n t i n g   t h e  
Pos t -Glac ia l   beach   and   e s tua r ine   depos i t s  
(Resource  Sheet  2) , y i e l d e d   i n s u f f i c i e n t  
material f o r   t e s t i n g .  

The  work  of  Ramsey,  and  Ramsey,  Dhir  and 
Spence  has   shown  that   the   main  petrographical  
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   a n   a g g r e g a t e  
composed  of clasts of   sedimentary  rock  types i s  
t h e   s t r e n g t h   o f   t h e   i n t e r g r a n u l a r   c e m e n t ;  
whereas i n  c las t s  o f   i gneous   rocks ,   s t r eng th  i s  
dependant   upon  the   degree   o f   c rys ta l  
i n t e r lock ing ,   wh ich  i s  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 .   I n  clasts of  metamorphic  rocks,  
which are d e r i v e d   f r o m   e i t h e r   s e d i m e n t a r y   o r  
i gneous   rocks ,   t he   r e l a t ive   impor t ance   o f   bo th  
f a c t o r s  i s  d e p e n d e n t   o n   t h e   o r i g i n a l   r o c k   t y p e  
and   a l so   t he   g rade   and   t ype   o f   me tamorph i sm  ( and  
h e n c e   t h e   d e g r e e   o f   r e c r y s t a l l i s a t i o n )   t h a t   t h e y  
have  undergone.   In   coarse-grained  igneous  and 
me tamorph ic   rocks   t he   s t r eng th   o f   i nd iv idua l  
c r y s t a l s  i s  important .   This  i s  inf luenced   by  
tw inn ing ,   c l eavage   and   t he   p re sence   o f  
m i c r o f r a c t u r e   p l a n e s   w i t h i n   t h e   c r y s t a l s .   I n  
clasts o f   f i ne r   g ra ined   me tamorph ic   rocks   p l anes  
of   weakness ,   caused   by   c leavage   and   sch is tos i ty ,  
i n f l u e n c e   n o t   o n l y   t h e   s t r e n g t h   o f   t h e  clasts 
b u t   a l s o   t h e i r   s h a p e   a n d   a n g u l a r i t y .  

The s t r e n g t h   o f  an a g g r e g a t e  i s  a l s o  
a f f e c t e d  by the  shape  and  degree  of   weather ing 
o f   t h e  clasts. T h i s  i s  p a r t l y   c o n t r o l l e d  by 
petrography,   but  i s  a l so   dependen t  on t h e  
d i s t a n c e   a n d  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.  

T h e   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   b o t h  
sudden  impact   and  s lowly  appl ied 
compress ive- load   e f fec ts  i t s  s u i t a b i l i t y   f o r  
v a r i o u s   e n d - u s e s ,   p a r t i c u l a r l y  as a roadstone.  
A I V  i s  a n   i n d i c a t o r   o f   i m p a c t   r e s i s t a n c e   a n d  
m e a s u r e s   t h e   r e l a t i v e  amount  of  comminuted 

material pass ing  a 2.36mm s i e v e ,   a f t e r   t h e  
sample   has   been   sub jec t ed   t o   f i f t een  blows  of 
standard  magnitude.  The 10 p e r   c e n t   f i n e s   v a l u e  
i s  the   l oad   r equ i r ed   t o   p roduce  10 p e r   c e n t  by 
we igh t   o f   t he   o r ig ina l   s ample  as comminuted 
material passing  through a 2.36mm s i e v e ,   i n   t e n  
m i n u t e s   a n d   i n d i c a t e s   t h e   r e s i s t a n c e   o f   t h e  
aggregate   to   compressive- load.  

Although  the  above tests g i v e   a n   i n d i c a t i o n  
of t h e   s t r e n g t h  of i n t e r g r a n u l a r   b o n d i n g ,   t h e  
r e s u l t s  may be   mis leading   because   the  tests on ly  
assess the   p ropor t ion   o f  comminuted material 
pas s ing  a 2.36mm s i e v e ,   y e t   i g n o r e   a n y  breakdown 
o f   t he   agg rega te   t ha t   p roduces  a c o a r s e r  
r e s idue .   Fo r   t h i s   r ea son   t he   aggrega te   impac t  
v a l u e   r e s i d u e  number was in t roduced  by Ramsey 
(1965).  The A I V R  g i v e s   a n   i n d i c a t i o n   o f   t h e  
amount of ma te r i a l   exceed ing  lOmm remaining 
a f t e r   t e s t i n g .   O f t e n ,  i t  i s  t h e   a b i l i t y   o f  
aggrega te  clasts to   wi ths tand   impact   and   loading  
r e l a t i v e l y   i n t a c t   ( t h u s   y i e l d i n g   h i g h  AIVR 
va lues ) ,   r a the r   t han   t o   f r agmen t   ( and   y i e ld   l ow 
AIVR va lues )  , t h a t  i s  the   mos t   impor tan t  
a t t r i b u t e .  

The r e s u l t s  of t h e   m e c h a n i c a l   t e s t i n g   o f  
t h e   a g g r e g a t e   a r e   g i v e n   i n   T a b l e  6 .  The A I V  
values   range  f rom 22 t o  34 wi th   an   ave rage   o f  
28. The range  of A I V  va lues  i s  q u i t e   l a r g e ,  
though less t h a n   t h a t   ( 1 4   t o   3 1 )   r e c o r d e d   f o r  
t h e   a d j o i n i n g   E l l o n  area ( M e r r i t t ,   1 9 8 1 ) .  It i s  
well above  the  average  of  19,   quoted by  Edwards 
(1970) ,   fo r  worked S c o t t i s h   g r a v e l s .  The h i g h e s t  
va lues  are 34  (sample a ) ,  f o r   f l u v i o g l a c i a l   s a n d  
and   g rave l s   occu r r ing   benea th   t he   f l oodp la in   o f  
t he   R ive r  Don between  Inverurie  and  Dyce,  and  32 
(sample 2) 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   f r o m  
t h e  Kemnay Esker.  The  lowest A I V  v a l u e ,  22, i s  
recorded   f rom  the   f luv ioglac ia l   sand   and   grave l  
b e n e a t h   t h e   f l o o d p l a i n   o f   t h e   R i v e r  Dee (sample 
13 )   and   f rom  the   g l ac i a l   s and   and   g rave l   o f  
C a n t l a y h i l l s   ( s a m p l e   1 6 ) .  The A I V  r e s u l t s  
i n d i c a t e   t h a t   t h e   v a r i a t i o n   i n   i m p a c t   r e s i s t a n c e  
be tween   t he   na tu ra l ly   occu r r ing   aggrega te s   o f  
the  Aberdeen area i s  u n l i k e l y   t o   b e   s i m p l y  a 
consequence   of   d i f fe r ing  modes o f   t r a n s p o r t   o r  
environment   of   deposi t ion.  It i s  probably 
r e l a t e d  more t o   t h e   d e g r e e   o f   w e a t h e r i n g   o f   t h e  
c l a s t s  . 

The r e s u l t s   o f   t h e  10 p e r   c e n t   f i n e s  t es t  
and   the  AIVR v a l u e s   g e n e r a l l y  show the   expec ted  
i n v e r s e   r e l a t i o n s h i p   t o   t h e  A I V  va lues   and  
i n d i c a t e   t h a t   t h e   s a m p l e s   w i t h   t h e   g r e a t e s t  
i m p a c t   r e s i s t a n c e   a l s o   h a v e   t h e   g r e a t e s t  
compress ive   s t rength .  

The   pebble   counts   (Table   5 )   sugges t   tha t  
t h e r e  i s  l i t t l e  va r i a t ion   i n   pe t rog raphy   be tween  
the   samples .   There  are r e l a t i v e l y   f e w  
p o t e n t i a l l y   d e l e t e r i o u s   ' s o f t   r o c k '   t y p e s  , 
whereas by f a r   t h e   l a r g e s t   p r o p o r t i o n   o f  clasts 
i n   e a c h   s a m p l e   t e s t e d   f a l l   w i t h i n   t h e  more 
du rab le   ' g r an i t e '   r ock   g roup .   The   p ropor t ion   o f  
t h e   s u b s i d i a r y   r o c k   t y p e s   i n   t h e   s a m p l e s  i s  
small. The r e l a t ive   pe t rog raph ic   homogene i ty   o f  
the  samples,   however,  may be somewhat 
over-emphasised  by  the  pebble  counting  method 
employed. The ' g r a n i t e '   r o c k   g r o u p ,   f o r  
example,   includes a va r i e ty   o f   coa r se -   and  
medium-grained  igneous,  metamorphic  and 
sed imentary   rocks   ( see   Table   4 )  , d i f f e r i n g  
propor t ions   o f   which   might   be   expec ted   to  
p r o d u c e   a g g r e g a t e s   w i t h   s i g n i f i c a n t l y   d i f f e r e n t  
s t r eng ths .   Thus   an   aggrega te   ( such  as sample 2) 
c o n t a i n i n g  a l a rge   p ropor t ion   o f   wea the red ,  
c o a r s e l y   c r y s t a l l i n e   g r a n i t e  clasts w i l l  be 
weaker   than   an   aggrega te   ( such  as sample  16) i n  
which  the  dominant clasts are of   f ine-gra ined  
q u a r t z i t e   a n d   v e i n - q u a r t z ,   w h i c h   a r e  less 
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Table 6 Resul ts   of   mechanical   and  physical   tes ts   conducted  in   accordance  with BS 812  (1975) 

Source 

Rothens  area 

Kemnay Esker 

Kin to re  - 
C a i r n h a l l   a r e a  

Kirkton  of Dyce 
a r e a  

Foveran  Esker 

Corby  Loch a r e a  
(North) 

Corby  Loch a r e a  
(South) 

Lochmore - 
Newtonhi l l   a rea  

P o t t e r t o n  
a r e a  

Don f loodp la in  
( I n v e r u r i e  - 
Dyce) 

Don f loodp la in  
(Kemnay - 
Monymusk) 

Kintore  - 
Tof t h i l l s  area 

C o a s t a l   a r e a  
(Newburgh - 
Bridge  of Don) 

Dee terraces 
( P e t e r c u l t e r  - 
Aberdeen) 

Dee f l o o d p l a i n  

Dee Te r races  
(Durr i s   a rea)  

Nigg a r e a  

C a n t l a y h i l l s  
a r e a  

Composite  sample 
number  and 
depos i t   t ype  

1 Fluv iog lac i a l  
sand  and  gravel 

2 E s k e r ,   g l a c i a l  
sand  and  gravel  

3 Fluv iog lac i a l  
sand  and  gravel 

4 Glacial   sand 
and  gravel  

5 E s k e r ,   g l a c i a l  
sand  and  gravel 

6a Glacial   sand 
and  gravel  

6 b  Glacial   sand 
and  gravel 

6c Glacia l   sand  
and  gravel 

7 Glac ia l   s and  
and  gravel 

8 Fluv iog lac i a l  
sand  and  gravel  

9 Fluv iog lac i a l  
sand  and  gravel  

10 Fluv iog lac i a l  
sand  and  gravel  

11 P o s t - G l a c i a l  
beach 
d e p o s i t s  

12 F l u v i o g l a c i a l  
sand  and  gravel 

13 Fluv iog lac i a l  
sand  and  gravel 

14 Fluv iog lac i a l  
sand and g r a v e l  

15 Glacia l   sand  
and  gravel 

16 Glacial   sand 
and   grave l  

A I V  

- 
27 

32 

3 1  

26 

28 

29 

30 

28 

30 

34 

31 

27 

10% f ines   Rela t ive   Rela t ive   Apparent  Water I n f e r r e d  
AIVR v a l u e   d e n s i t y   d e n s i t y  r e l a t ive   abso rp t ion   sh r inkage*  

(kN) oven-dried  surface-dr ied  densi ty  x % 

33  170 2.60  2.64 2.69  1.4 0.059 

33  130 2.52  2.56  2.62  1.5 0.060 

33  140 2.60  2.63 2.67  1.4 0.059 

33  170 2.56  2.67 2.70 1 .o 0.050 

30  140 2.56  2.60 2.66  1.6 0.063 

32  170 2.62  2.65 2.70 1.1 0.052 

39  150 2.59  2.63  2.68 0.8 0.046 

33  160 2.60  2.64  2.69  1.3 0.056 

29 180 2.61 2.63  2.67 1 .o 0.050 

29  140 2.55  2.59  2.66  1.6 0.063 

33  120 2.60  2.63  2.69  1.3 0.056 

35  170 2.58  2.61  2.67  1.2 0.054 

I n s u f f i c i e n t   m a t e r i a l   f o r   t e s t s  

26 38  190 2.60  2.62  2.67  1.1 0.052 

22 43  230 2.59 2.62  2.66 1 .o 0.050 

26 4 1  200 2.58  2.61  2.65 1.1 0.052 

27 37 170 2.57  2.61  2.68  1 .6 0.063 

22 40  220 2.55  2.59  2.65  1.6 0.063 

* The de r iva t ion   o f   t hese   va lues  is e x p l a i n e d   i n   t h e  text 

s u s c e p t i b l e   t o   w e a t h e r i n g   a n d  are consequent ly  
s t ronge r .   Examina t ion   o f   t he   angu la r i ty  of t h e  
clasts shows l i t t l e  ev idence   t ha t   t he   deg ree  of 
rounding w i l l  h a v e   a n y   s i g n i f i c a n t   e f f e c t  on t h e  
s t r e n g t h  of t h e   m a t e r i a l .  

The s u i t a b i l i t y  of 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 ts  
i m p a c t   a n d   c r u s h i n g   s t r e n g t h ,   b u t   a l s o   o n  i t s  
water abso rp t ion   and   d ry ing   sh r inkage   (Tab le  
6 ) .  The water a b s o r p t i o n   v a l u e  is a  measure  of 
t h e  amount of water absorbed by the   aggrega te  
a f t e r  24 hours   of   immersion,   expressed  as  a 
percentage  of i ts  oven-dried  weight: i t  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  
the dry ing   sh r inkage ,   bo th  of t he   aggrega te  
i t s e l f  and  of  any  concrete  manufactured  from it  
(Edwards, 1970). The d r y i n g   s h r i n k a g e ,   i n   t u r n ,  
is a   k e y   f a c t o r   e 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  and   r e s i s t ance   t o   wea the r ing   o f  
concre te .  The water a b s o r p t i o n   v a l u e s  of t h e  
aggregates   f rom  the  Aberdeen  area  range  f rom 0.8 
t o  1.6 p e r   c e n t  , with   an   average   o f  1.3 . This  
is below  the  average  of  1.48 per   cent   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 .  The  low water a b s o r p t i o n   l e v e l s   a r e  
due i n   p a r t   t o   t h e   l a c k   o f   h i g h l y   p o r o u s   c l a s t s ,  
such  as wea the red   basa l t   o r   s ands tone   w i th in   t he  
g r a v e l s ,   t o g e t h e r   w i t h   a n   a b s e n c e   o f   c l a y e y   r o c k  
types   such  as shales  and  mudstones,   which  absorb 
water r ead i ly   and  swell when  immersed.  Although 
many of t h e   g r a n i t e   c l a s t s  show a marked degree  
o f   wea the r ing ,   wh ich   shou ld   i n   t heo ry   i nc rease  
t h e  water a b s o r p t i o n   p o t e n t i a l  of t h e   a g g r e g a t e ,  
t h i s   a p p e a r s   t o  be o f f - se t  by the   pauc i ty   o f  
po rou i   s ed imen ta ry   rock   t ypes   i n   t he   g rave l s   o f  
t h e   d i s t r i c t .  
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Table 7 Concrete  drying  shrinkage,  moisture  expansion and moisture  absorption  tests* 

Combined Source  Deposit  type Dry Moisture  Moisture 
composite  shrinkage  expansion  absorption 
samples A x % 

A Corby Loch area Glacial  sand and gravel  0.039 0.038 5.2 

13 Ro thens  area F luv iog lac ia l  sand and gravel  0.054  0.052 5.1 

C Blairs  area  (Dee  terraces) F luv iog lac ia l  sand and gravel  0.045 0.043 5.2 

D Kintore  (Cairnhall   Pit)  F luv iog lac ia l  sand and gravel  0.054 0.051 5.1 

E Kemnay area  ( including Glac ia l  sand and gravel  0.052  0.051 5.1 
Kemnay Esker) 

F Dee f loodpla in   Fluvioglac ia l  sand and gravel  0.043  0.040 5.0 

* conducted  commerciallv.  accordinn to   the  method described  in  Building  Research  Station  Digest No 35  
(second-series) ,  1968; -outl ined i n  t e x t .  

A g r a p h   s h o w i n g   t h e   l i n e a r   r e l a t i o n s h i p  
between water absorp t ion   and   concre te   d ry ing  
shr inkage  is g iven  by  Edwards  (1970,  Figure  1) . 
By u s i n g   t h e  water absorp t ion   va lues   o f   the  
seventeen  test samples ,   t he   i n fe r r ed   sh r inkage  
of  concrete  produced  from them can  be  determined 
(Table  6,  column 11). This  shows t h a t   t h e  
samples  have a range   o f   i n fe r r ed   sh r inkage  
values   f rom 0.046 p e r   c e n t   t o  0.063 pe r   cen t  
w i th   an   ave rage   o f  0.055 pe r   cen t .   The   r e su l t s  
mainly 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  35 (1  968) as 
b e i n g   p o t e n t i a l l y   s u i t a b l e   f o r   m o s t  
a p p l i c a t i o n s ,   a l t h o u g h   " s p e c i a l  care" should  be 
t a k e n   i n   t h e   d e s i g n   o f   c e r t a i n   p r e c a s t   p r o d u c t s  
r e q u i r e d   t o  be  of  low  shrinkage,  such as t h i n  
r e in fo rced   s ec t ions ,   c l add ing   pane l s   and  
c o n c r e t e   f l o o r s   c a s t  in &tu. It should  be 
emphasised,   however ,   that   der ived  shr inkage 
va lues   mus t   be   i n t e rp re t ed   w i th   cau t ion   and   t ha t  
t h e   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 washing  and  crushing  af ter  
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. 

D e f i n i t i v e   v a l u e s   f o r   c o n c r e t e   d r y i n g  
shr inkage,   moisture   expans  ion  and  moisture  
abso rp t ion  are g i v e n   ( T a b l e   7 )   f o r   s i x   c o m p o s i t e  
samples of aggrega te   f rom  the   s tudy  area. The 
tests involved   the   manufac ture   o f   concre te  
prisms  (200 x 50 x 5Omm) us ing   Ordinary   Por t land  
cement (BS 12,  1978),  <5mm "Zone M" sand  and 
20mm t o  5mm graded   g rave l   f rom  each   s epa ra t e  
sample  provided. The tests were c a r r i e d   o u t   i n  
a commercial   laboratory,   us ing  the  method 
d e s c r i b e d   i n   B u i l d i n g   R e s e a r c h   S t a t i o n   D i g e s t  
35. 

The labora tory   p rocedure   involves   immers ing  
the   p r i sms  in water f o r  a pe r iod   o f   fou r   days  a t  
a temperature  of  between  14  and  19 C with  one  of 
t h e   l a r g e r  (200mm) f a c e s   j u s t   b r e a k i n g   t h e  
s u r f a c e   o f   t h e  water. The length   o f   each   pr i sm 
is  then   measu red   ( t h i s  is t h e   ' o r i g i n a l  wet 
measurement' 1. Each  prism is d r i e d   i n   a n   o v e n  
f o r  a per iod   of   th ree   weeks ,   cooled   for   four  
h o u r s   i n  a d e s s i c a t o r   ( c o n t a i n i n g   s o l i d  calcium 
c h l o r i d e   i n  a s a t u r a t e d   s o l u t i o n   o f  calcium 
ch lo r ide )   and  i t s  length  measured.   After  a 
f u r t h e r  week i n   t h e  oven   the   cyc le   o f   d ry ing ,  
cooling  and  measurement is r e p e a t e d   ( t h e   f i n a l  
r ead ing   be ing   t aken  as t h e   ' t h e   d r y  
measurement' 1. The test measurements are then  
used t o   c a l c u l a t e   t h e   v a l u e s   f o r   m o i s t u r e  
absorp t ion   and   mois ture   expans ion .  The 'd ry  
sh r inkage '  is c a l c u l a t e d  as t h e   " d i f f e r e n c e  
b e t w e e n   t h e   o r i g i n a l  wet measurement  and  the  dry 

.: 
, .  

measurement  expressed as a p e r c e n t a g e   o f   t h e   d r y  
length".  The 'd ry   shr inkage '   va lues   ob ta ined  
for  the  Aberdeen  samples  range  from 0.039 pe r  
c e n t   t o  0.054 pe r   cen t   and   ave rage  0.048 pe r  
c e n t .   T h e s e   d e f i n i t i v e   v a l u e s   i n d i c a t e   t h a t   t h e  
de r ived   sh r inkage   va lues   g iven   i n   Tab le   6  
( ranging  f rom 0.046 p e r   c e n t   t o  0.063 p e r   c e n t )  
seem t o  be  a l i t t l e   h i g h ,   y e t ,   a r e   s u f f i c i e n t l y  
a c c u r a t e   t o   p r o v i d e  a meaningful   guide as t o   t h e  
s u i t a b i l i t y  of   aggregates   f rom  the  assessment  
area f o r   u s e   i n   c o n c r e t e   m a n u f a c t u r e .  

R e l a t i v e   d e n s i t y   v a l u e s  were o b t a i n e d   f o r  
the  17  composite  samples,  on both  an  over-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 
a p p a r e n t   r e l a t i v e   d e n s i t y   o f   t h e  samples was 
a l so   ca l cu la t ed   (Tab le   6 ,   co lumns   7  - 9) .  As 
e x p e c t e d   t h e r e  was l i t t l e  d i f f e rence   be tween   t he  
oven-dried  and  surface-dried  measurements. The 
r ange   o f   appa ren t   r e l a t ive   dens i ty   va lues  was 
small (2.62 t o  2.69, average  2.67) a g a i n  
r e f l e c t i n g   t h e   c o m p a r a t i v e   p e t r o g r a p h i c  
homogeneity  of  the  samples.  These  values are 
comparable   to   those   ob ta ined  by Merritt (1981),  
f o r   t h e   E l l o n  area. It is a l s o   c l e a r   t h a t   i n  
the  Aberdeen  assessment  area t h e r e   a p p e a r s   t o   b e  
no d i r e c t   c o r r e l a t i o n   b e t w e n   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 n d   t h e   d e n s i t y   o f  i t s  components. 

TEE W S  
The th ree   s and   and   g rave l   r e source  maps are 
f o l d e d   i n t o   p o c k e t s  a t  t h e   e n d   o f   t h i s   r e p o r t .  
The  topographic  base is the  Ordnance  Survey 
1:25 000 Out l ine   Ed i t ion ,   wh ich ,   t oge the r   w i th  
t h e   c o n t o u r s ,  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 a c k .   M i n e r a l  
r e source   i n fo rma t ion ,  i s  p resen ted   i n   shades   o f  
red. 

Geological data The g e o l o g i c a l   b o u n d a r y   l i n e s  
a r e   t a k e n   f r o m   g e o l o g i c a l  maps surveyed a t  t h e  
scale of 1 : l O  000 o r  1 : l O  560; t h e s e   o f f e r   t h e  
latest 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 ,  
because   t he   depos i t s  are h i g h l y   v a r i a b l e ,   t h e  
accuracy   of   the  map w i l l  be  improved as new 
evidence   f rom  boreholes   and   excavat ions  becomes 
a v a i l a b l e .  

Borehole   da ta ,   which   inc lude   the  
s t r a 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  
a n a l y s i s  of the   sand   and   grave l   samples  
c o l l e c t e d   d u r i n g   t h e   a s s e s s m e n t ,  are a l s o  shown 
on the maps. 
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Mineral r e s o u r c e   i n f o r m a t i o n  The  maps are 
d iv ided   i n to   r e source   b locks   ( s ee   Append ix  A) 
wi th in   which   the   ex ten t   o f   minera l -bear ing  
ground is  shown i n  shades  of   red.   The  dark 
shade  denotes   where  mineral  i s  exposed ,   tha t  i s ,  
the   overburden   averages  less than  1.0m i n  
th i ckness :  a l i g h t e r   t o n e  is  u s e d   t o   i d e n t i f y  
where  mineral  i s  p r e s e n t   i n   r e l a t i v e l y  
cont inuous  spreads  beneath  overburden  averaging 
more than  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 patches  where 
sand  and  gravel  i s  a b s e n t   o r   n o t   p o t e n t i a l l y  
workable. 

Areas where  sand  and  gravel i s  deemed t o  be 
n o t   p o t e n t i a l l y   w o r k a b l e ,   w h e r e   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   w h e r e  
bedrock  crops  out ,   are  shown uncoloured. Sand 
and   g rave l   w i th in   bu i l t -up  areas i s  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 
geo log ica l   boundar i e s .  Where t r a n s i t i o n s  
between  categories   cannot  be r e l a t e d   t o   t h e  
g e o l o g i c a l  map, inferred  boundaries   have  been 
inser ted .   Such   boundar ies ,   d rawn  pr imar i ly   for  
the  purpose  of   volume  es t imat ion,  are shown  by a 
d is t inc t ive   z igzag   symbol ,   which  is i n t e n d e d   t o  
convey   an   approx ima te   l oca t ion   w i th in  a l i k e l y  
zone   o f   occu r rence   r a the r   t ha t   t o   r ep resen t   t he  
breadth  of   the   zone;  i t s  width i s  d i c t a t e d  by 
car tographic   cons idera t ions .   For   the   purpose   o f  
measuring areas the   cen t re - l ine   o f   the   symbol  is  
used. 

The areas of assessment 
The r e s o u r c e   s h e e t s  are d i v i d e d   i n t o  16 r e source  
b l o c k s   f o r   a s s e s s m e n t ;   t h e   p r i n c i p a l   b u i l t - u p  
areas are excluded. The block  boundaries  have 
been   drawn  bo th   to   p rovide   suf f ic ien t   sample  
p o i n t s  on which to   base   an   a s ses smen t   and   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 
or ig in   and   composi t ion .  As f a r  as p o s s i b l e   t h e  
block  boundaries  are determined by g e o l o g i c a l  
l i n e s .  

Seven   types   o f   po ten t ia l ly   workable  
aggrega te  are r e c o g n i s e d   i n   t h e   s u r v e y  area, 
namely  blown  sand,  Post-Glacial  beach  and 
e s t u a r i n e   d e p o s i t s ,   o l d e r  blown  sand, 
f l u v i o g l a c i a l   s a n d   a n d   g r a v e l ,   g l a c i a l   s a n d   a n d  
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   a n d  till: i n  
t h e   b o r e h o l e   r e c o r d s   d e p o s i t s   o f   t h e   f i r s t   s i x  
c a t e g o r i e s  are i d e n t i f i e d  as 'Mineral  I '  and 
till as 'Mineral  11'. Because  they  pose 
d i f f e ren t   p rob lems   i n   t e rms   o f   r e source   p l ann ing  
and   exp lo i t a t ion   t hey   have   been   cons ide red  
s e p a r a t e l y .  No volumetr ic   assessment  i s  o f f e r e d  
f o r   t h e   r e s o u r c e s   o f   p o t e n t i a l l y   w o r k a b l e  till; 
i n   t h e   s u r v e y  area till i s  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   o n l y   l o c a l l y ,  so no   a t tempt  
i s  made on   t he   r e source  map t o  show i t s  
d i s p o s i t i o n   a n d   e x t e n t .  

F luv iog lac i a l   s and   and   g rave l   (ma in ly  
g rave l   unde r ly ing   f l oodp la in   a l luv ium  and  
forming  kame-terraces) is  the   mos t   ex t ens ive  
p o t e n t i a l l y   w o r k a b l e   d e p o s i t   w i t h i n   t h e   r e s o u r c e  
area. Glacial sand   and   grave l   (depos i ted  as 
kames ,   eskers   and   spreads   o f   g lac ia l   ou twash)  
forms  the  second  major  source  of  workable  sand 
and   grave l .   The   remain ing   four   depos i t s  
c l a s s i f i e d  as 'Mineral  I' c o n s t i t u t e  less 
impor t an t   sou rces   o f   po ten t i a l ly   workab le  
material (ma in ly   f i ne   s and) .  

The mine ra l   r e sources  are desc r ibed  more 
f u l l y  below in   t he   no te s   on   t he   r e source   b locks .  

RESULTS OF TEE VOLUMETRIC ASSESSMENT 
The r e su l t s   o f   t he   vo lumet r i c   a s ses smen t   o f  
r e sources  are summarised i n   T a b l e  8; more 
d e t a i l e d   g r a d i n g   a n d   t h i c k n e s s   d a t a  are g iven  
block by b l o c k   i n   T a b l e s  9 t o  22 .  A t  t h e   l e v e l  
o f   s a m p l i n g   a l l o w e d   f o r   i n   t h e   p r e s e n t   s u r v e y ,  
o n l y   i n  6 of   the  16 resource   b locks   a re   the  
po ten t i a l ly   workab le   depos i t s   ex t ens ive   enough  
f o r   t h e r e   t o   b e   s u f f i c i e n t   s a m p l e   p o i n t s   o n  
which t o   b a s e  s t a t i s t i c a l  a s ses smen t s ,   t he  
procedure  for   which is o u t l i n e d   i n   A p p e n d i x  B. 
I n f e r r e d   o r   s p e c u l a t i v e   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   o t h e r   r e s o u r c e s .  

Accuracy of results For  a s t a t i s t i ca l  
assessment ,   such  as fo r   B lock  B on  Resource 
Sheet  2 ,  t he   accu racy   o f   t he   e s t ima ted  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  i s  a45 per  
c e n t   ( t h a t  i s ,  i t  i s  probable   tha t   on   average  
n ine teen   ou t   o f   every   twenty  sets of  limits 
c o n s t r u c t e d   i n   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,  the real 
value i s  more l i k e l y   t o   b e   n e a r   t h e   m e d i a n   t h a n  
n e a r   t h e  limits. Moreover, i t  i s  p r o b a b l e   t h a t  
rough ly   t he  same pe rcen tage  limits would  apply 
t o   t h e  estimate of  mineral   volume  within a ve ry  
much smaller parcel   of   ground  ( for   example,   100 
h e c t a r e s )   c o n t a i n i n g  similar sand  and  gravel  
d e p o s i t s ,   i f   t h e   r e s u l t s   f r o m   t h e  same number of 
sample   po in ts   (as   p rovided   by ,   say   t en  
boreholes)  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 se rves ,   da t a   f rom more sample  points  would  be 
r e q u i r e d ,   e v e n   i f   t h e  area i s  q u i t e  small. 

F o r   e a c h   b l o c k   t h e   t o t a l  volume p r e s e n t   i n  
the  ground i s  g i v e n   i n   m i l l i o n s   o f   c u b i c  
metres. An i m p r e s s i o n   o f   t h e   q u a n t i t i e s   p r e s e n t  
over   par t   o f  a block may be  gained  by  careful  
examina t ion   o f   t he   t h i ckness   o f   mine ra l   p roved  
i n   b o r e h o l e s   l y i n g   w i t h i n   o r   c l o s e   t o  a 
p a r t i c u l a r   a r e a   o f   i n t e r e s t ,   b u t   s u c h   d a t a   m u s t  
be   cons ide red   w i th in   t he   con tex t   o f   t he  mean 
th i ckness   and   r ange   o f   va lues   p roved   fo r   t he  
block as a whole. It cannot  be  over-emphasized 
t h a t   a n y   a t t e m p t   t o   u s e   t h e .   d a t a   p r e s e n t e d   i n  
t h i s   r e p o r t   t o   e v a l u a t e   p a r t s  of a block  must  be 
u n d e r t a k e n   m o s t   c a u t i o u s l y ,   f o r   d a t a   q u o t e d   f o r  
a n   i n d i v i d u a l   b o r e h o l e   o r   p i t   r e f e r   s t r i c t l y   t o  
t h a t  s i te.  

The  amount  of r ecove rab le   r e sources  w i l l  
depend  on many f a c t o r s   n o t  l eas t  of   which   a re  
work ing   p rac t i ce ,   t he   s i ze   and   shape  of t h e  area 
f o r   e x p l o i t a t i o n ,   p l a n n i n g   a n d   j u d i c i a l  
c o n s t r a i n t s .   B e c a u s e   t h e r e  are so  many 
v a r i a b l e s ,  i t  i s  n o t   p o s s i b l e   t o   s u g g e s t  what 
p ropor t ion   o f   t he  in-situ r e s o u r c e s   e i t h e r   f o r  a 
b lock  as a w h o l e ,   o r   f o r   p a r t   o f  i t ,  may prove 
t o   b e   r e c o v e r a b l e .  

NOTES ON THE RESOURCE BLOCKS 
I n   t h e   f o l l o w i n g   d e s c r i p t i o n   e s k e r s  are  
g e n e r a l l y   s i n u o u s ,   s t e e p - s i d e d   r i d g e s   o f   p o o r l y  
s o r t e d   s a n d   a n d   g r a v e l   T h e s e   f e a t u r e s  are 
composed o f   d e b r i s   ( c a r r i e d  by s u b g l a c i a l ,  
s u p r a g l a c i a l ,   o r   e n g l a c i a l  meltwater s t reams)  
which was depos i t ed   on   t he  exhumed l a n d   s u r f a c e  
as t h e  ice  sheet   decayed;  as a r e s u l t ,   e s k e r  
r i d g e s   f r e q u e n t l y   c u t   o b l i q u e l y   a c r o s s   t h e  
p r e s e n t   t o p o g r a p h y   a n d   t h e i r   i n t e r n a l  
s t r a t i f i c a t i o n   o f t e n  shows  evidence  of 
p o s t - d e p o s i t i o n a l   c o l l a p s e .  

Kames are g e n e r a l l y   i s o l a t e d   h e m i s p h e r i c a l  
o r   l e n t i c u l a r  mounds o f   s and   and   g rave l  
depos i t ed  by meltwater emerging  from a 
r e t r e a t i n g  ice  f r o n t .  

22 



Table 8 The sand  and  gravel   resources:  summary of s t a t i s t i c a l ,   i n f e r r e d  and   specula t ive   assessments  

Resource Area of 
b lock  assessed  ground* 

Block  Mineral 

km2  km2 
--- 
STATISTICAL ASSESSMENTS 

Resource  Sheet 1 
Block B 13.6  7.3 
Block  F 9.0  8.2 
Total 
(Sheet 1) 22.6  15.5 

Resource  Sheet 2 
Block H 14.0  11.4 
Block J 23.0  5.0 
Block K 11.1 3.3 
T o t a l  
(Sheet 2 )  48.1  19.7 

Resource  Sheet 3 
Block 0 14.1 11.7 

ti$’ I 

Mean th i ckness  Volume of  sand  and  gravel Mean grading   percentage  

Over- Mineral  L i m i t s  a t   t h e  95% Fines  Sand Gravel  
b u r d e n   p r o b a b i l i t  
m m m 3 x 1 ~ 6  *% *m x106 -& rnm -4 w +4 mm 3 level 

+ii 

0.5 
0.5 

0.5 

1.2 
0.7 
2.2 

1 .o 

0.3 

4.0 
6.1 

5 -0 

5.3 
6.1 
4.5 

5.0 

7.6 

29 
50 

79 

60 
31 
15 

99 

89 

45 
62 

35 

51 
53 
51 

29 

36 

13 
31 

28 

31 
16 
8 

29 

32 

8 56 
6 6 4  

7  61 

7 63 
7 63 
8 66 

7 64 

6 61 

36 
30 

32 

30 
30 
26 

29 

33 

Overall 84.8 46.9 0.8  6.0  281  6 17 
To tal 
(Sheets 
1 t o  3 )  

.. , . _.,- 

Resource Sheet 1 
Block A 53.2  1.6 
Block C 6.4  6.1 
Block D 45.8  3.2 
Block E 20.7  2.5 
Total 126.1 13.4 
(Sheet 1 )  

Resource Sheet 2 
Block G 67.9 <0.1 
Block L 10.1 8.4 

Resource Sheet 3 
Block N 39.3  2.9 
Block P 150.8 3.5 

Resource blocks on Sheet8 2 & 3 
Block M 9.5  1.4 
Block I 86.8  3.4 

Total 
(Sheets 
2 & 3 )  364.4  19.7 

0.9 
0.3 
2.7 
0.3 
0.9 

- 
0.1 

0.2 
0.6 

- 
0.3 

0.3 

3.3 
5.1 
3.4 
3 .O 
4.0 

- 
2 .o 

2 .o 
5.5 

- 
3 .O 

5 I n f e r r e d  5 62  33 
31 I n f e r r e d  7 54  39 
11 I n f e r r e d  10 73 17 
7** I n f e r r e d  6 60  34 

54  7  61  32 

- Specu la t ive  - - - 
17 I n f e r   r e d  5 86 9 

6 I n f e r r e d  6 41 53 
19** I n f e r r e d  8 52 40 

- Specu la t ive  - - - 
10 I n f e r r e d  7 70 23 

3 -0 59 7 60  33 

Overall T o t a l  490.5 33.1 0 -6 3  -4  113 
(Sheets 1 
t o  3 )  

* excluding   urban  areas 
** f i g u r e s   d i f f e r   s l i g h t l y  f r o m   t h o s e   p r e s e n t e d   i n   i n d i v i d u a l   i n f e r r e d   a s s e s s m e n t s   d u e   t o   r o u n d i n g  
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In t he   Aberdeen   a r ea ,   f l uv iog lac i a l  
t e r r a c e s   g e n e r a l l y   f o r m   f l a t   t o p p e d   b o d i e s   o f  
sand  and  gravel  on t h e   s i d e s  of va l leys   which  
were f o r m e r l y   f i l l e d   w i t h   g l a c i e r  ice. Many 
h i g h - l e v e l   t e r r a c e s  were depos i t ed  by mel twater  
streams flowing  down-valley a t  the   con tac t .  
be tween   the   g lac ie r   and   the   va l leys ide   and  arr 
a n a l a l g o u s   t o  kame t e r r a c e s .  Terraces formed a t  
l o w e r   l e v e l s  were depos i t ed  on t h e   f r e s h l y  
exhumed v a l l e y   f l o o r  by g l a c i a l   m e l t w a t e r s  a t  a 
d i s t a n c e  beyond t h e   s n o u t s   o f   r e t r e a t i n g   v a l l e y  
g l a c i e r s .  

Many o f   t he   depos i t s   unde r ly ing  kames o r  
kame-terraces are o f   d e l t a i c   o r i g i n   a n d   r e v e a l  
c l a s s i c  fining-downwards  sequences. Many of   the 
g l a c i a l   d e p o s i t s   i n   t h e   d i s t r i c t   c o n t a i n  marshy 
hollows known as ket t le-holes   which may be many 
metres deep   and   can   cause   cons ide rab le   l oca l  
th inning   of   the   sand   and   grave l   Ket t le -holes  
were formed  by t h e   m e l t i n g   o f   l a r g e   b l o c k s   o f  
i c e   t r a p p e d   w i t h i n   t h e   g l a c i a l   d e p o s i t s   a s   t h e y  
were l a i d  down. 

The da ta   f rom  boreholes ,   sec t ions   and  
s h a l l o w   p i t s   ( r e f e r r e d   t o   c o l l e c t i v e l y  as sample 
p o i n t s )  have  been  used t o   g i v e  mean th i cknesses  
and mean g r a d i n g s   f o r   t h e   s a n d   a n d   g r a v e l  
depos i t s ,   whenever   poss ib le .  

Block A (Table 9)  
Most of   the  ground  within  Block A i s  mantled by 
till ,  which  overl ies   bedrock,   and is ba r ren   o f  
sand  and  gravel .  An i n f e r r e d   v o l u m e t r i c  
assessment is g i v e n   f o r   t h e   p o t e n t i a l l y   w o r k a b l e  
sand   and   g rave l   o f   t h i s   b lock ,   wh ich   i nc ludes  
t h e  kame terraces and   a l luv ium  of   the   va l ley   o f  
t he   R ive r  Don between  Keithney 1727   1931  and 
C r i c h i e  C771 1941, and  upstream  from Lower 
Woodend 11674 1 8 9 1 .  The a s s e s s m e n t   a l s o   i n c l u d e s  
g l a c i a l   s a n d   a n d   g r a v e l   f o u n d   o n   t h e   s o u t h e r n  
s i d e  o f   t h e   t r i b u t a r y   v a l l e y   d r a i n e d  by  Burn 
Herv ie   and   i n  two s m a l l   o u t c r o p s ,   n e a r  
Holy l ind  [725  183-7. 

The g r a n i t e   b e d r o c k   i n   t h e   n o r t h   e a s t e r n  
corner   o f   the   b lock  is deeply  weathered  (notably 
on the  f lanks  of   Bennachie ,   and a t  Cra ig ton  Wood 

C660 1 9 0 1 )  and may be regarded as a p o t e n t i a l  
source  of   low  grade  aggregate .  The g r a n i t e  was 
worked in t h e   p a s t   a s  a source   o f   c layey   f ine  
g r a v e l   i n  a small p i t  C6835  1791 1, north  of  
Braehead. 

A t o t a l  of f i v e   s a m p l e   p o i n t s  were s i t e d  
between  Holylind  and  Crichie.  Two s h a l l o w   p i t s  
(NJ  71 NW 3 and NW 7)   p roved   po ten t i a l ly  
workable till (Minera l  111, which  graded as 
' c layey '   sandy  grave l .   Another   p i t  (NJ 71 NW 8 )  
i n   t h e   f l a t   s p r e a d   o f   s a n d   a n d   g r a v e l  a t  
Keithney  proved 3.7m of  pebbly  sand  (not 
bottomed).  The  sand  and  gravel  sequence a t  
Keithney was depos i t ed  by g l a c i a l  meltwaters 
which   cu t   t he   nea rby   d ra inage   channe l s   t ha t  j o i n  
the   va l l ey   o f   t he   R ive r  Don t o   t h e  east. 

The   mos t   impor tan t   resources   in   the   b lock  
under l ie   the   kame- te r races   o f   the   River  Don t o  
the   nor th   eas t   o f   Whi tehaugh L732  1891. These 
d e p o s i t s  were no t   s ampled   bu t   t he   f l uv iog lac i a l  
sand  and  gravel   has   been worked in small p i t s  a t  
Burnhervie c731  1951 and i s  probably  of  good 

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  is p resen t   benea th   t he   f l oodp la in   o f   t he  
River  Don a t  Backh i l l  C736  1921, where a 
borehole  ( N J  71  NW 15)  proved 1.9m of  pebbly 
s a n d   r e s t i n g  on grani te   bedrock .  The d e p o s i t  i s  
of minor  importance as a resource  compared  with 
the   kame- te r race   depos i t s  in t h e   v i c i n i t y .  An 
i so l a t ed   pa t ch   o f   g l ac i a l   s and   and   g rave l   c rops  
ou t  a t  Holylind,  where a p i t  ( N J  71 NW 9)  proved 
4.2m o f   c o a r s e   g r a v e l   r e s t i n g  on till. 

Sand  and g r a v e l  is t hough t   t o   occu r   benea th  
t h e   a l l u v i u m   o f   t h e   R i v e r  Don upstream  of Lower 
Woodend. The f l o o d p l a i n  is v e r y   n a r r o w   i n   t h i s  
v i c i n i t y   a n d  as any   minera l   depos i t s   would  
c o n s t i t u t e  a r e source  of only  minor  
s i g n i f i c a n c e ,  no sample  points  were s i t e d   h e r e .  
Mapping,  however,  has  proved  sand  and  gravel 
benea th   t he   kame- t e r r aces   t ha t   f l ank   t he  
n o r t h e r n   s i d e   o f   t h e   v a l l e y ;  i t  a l s o   u n d e r l i e s  
the   b road  terrace t h a t   f l o o r s   t h e  small 
t r i b u t a r y   v a l l e y   t o   t h e   s o u t h   o f   C r a i g t o n  Wood 
C658 1 8 9 1  where 1.0m o f   imbr i ca t ed   coa r se   g rave l  
was seen. 

q u a l i t y .  

Table 9 Block A: Data from sample  points and the  assessmenc of resources 

Sample point Recorded thickness Mean grading  percentage 
Descriptive 
category 

Borehole  Total Depth Inter-  Fines  Fine Medium Coarse  Fine  Coarse  Cobbles ( see   the  
mineral of vening sand  sand sand gravel   gravel  and diagram 

m m m mm -)mm -1 mm -4 mm -16 mm -64 mm 6 4  mm C) 
burial  waste -& +& e +I +4 +16 boulders i n  Appendix 

NJ 71 NW 8 3.7+ 0.1 - 8 16 39 24 9 4 0 es 
NJ  71 NV 9 4.2 0.1 - 4 6 13 21  14 18 24 G 
NJ 71 NW 15 1.9 2.5 -. 3 10 40 25 7 5 10 es 

Nean 3.3 0.9 - 5 11 28 23 11 10 12 sc 

Inferred  assessment of Resource Block A (Ftwioglacial  sand  and gravel,  glacial Sand  and gravel and 
allwirun of the Don va'clZk3y, north  west of Lower  Woodend l674 1891  and between Keithney c727 1931  and 
Crichie C771 1941 

Total  area  (excluding Monymusk) 
Monymusk v i l l age   ( inc lud ing  o.01km2 sand and gravel,   not  assessed) 
Area of exposed  mineral 
Area of concealed  mineral 
TotaL area of mineral-bearing ground 
Area of ground worked for sand and gravel  
Area of barren  ground  (excluding Monymusk v i l l a g e )  
Mean thickness  of overburden 
Mean thickness  of mineral 
Estimated volume of mineral 

53.16km2 
0.19km2 

0.53km2 

<O .O 1 km2 
5 1 .60km2 

1.02km2 

1.55km2 

0.9m 
3.3m 
5.1 P i l l i o n  m3 
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Table 10 Block B: Data  from  sample  points  and  the  assessment  of  resources 

Sample point  Recorded  thickness i.lean grading  percentage 
Desc r ip t ive  
ca t egory  

Borehole   Total   Depth  Inter-   Fines   Fine Medium Coarse  Fine  Coarse  Cobbles   (see  the 
mineral   of venfng sand  sand sand grave l   g rave l   and  diagram 

m m m mm -4mm -1 mm -4 mm -16 mm -64 mm +64 mm C) 
bur i a l   was t e  -A +A e +1 +4 +16 boulders   in   Appendix 

---------- 
Alluvium  and  f luvioglacial   sand  and  gravel   of   the   River  Don between Monymusk and Kemnay 

N J  61 NE 2 8.3- 2.0 - 5  5 23  25 21 20 1 SG 
N J  61 NE 4 7.44- 0.4 0.2 11 9 27  34 17 2 0 CPS 
N J  61 NE 6 1.0 1.3 - 5  7 49 22 13  4 0 PS 
N J  71 NW 6 3.9 0.1 0.5 6  7 21  16 15  30 5 G 
N J  71 NW 10 1.3 0.2 - 11 14 26  18 12  12 7 CSG 
NJ 71 NW 12 2.3 0.4 0.5 24  39 17  10 9 1 0 VCPS 
NJ 71 SW 1 4.4 0.2 3.4 10 8 23  17 18  24 0 CG 

Mean 4.0 0.7 0.7 9 11 24 23 17 15 1 SG 

Alluvium,  glacial   sand  and  gravel   and  f luvioglacial   sand  and  gravel   between  Rothens  and  Fet ternear  House 

N J  61 NE 5 5.8+ 0.2 1.0 6  7  16  29 25 13 4 SG 
N J  61 NE 7  6.1+  0.3 - 5 3 20 24 19  24  5 G 
N J  71 NW 1 1.6 0.2 - 11 10  17 25 14  8  15 CSG 
N J  71 NW 4 2.2 0.3  0.1 11  26 25 23 1 1  4 0 CPS 

. = I ,  

Mean 3.9 0.3 0.3 7 a 19 26 20 15 5 SG 

Overall  
Mean 4.0 0.5 0.5 a 9 22 24 15 3 SG 

Inferred assessment of Resource Block B: a l lwiwn and fluvioglacial sand and gravel of the River Don 
between Monymuek and Kemnay 

T o t a l   a r e a  
Area  of  exposed  mineral 
Area of concealed  mineral  
Total   area  of  mineral-bearing  ground 
Area of  ground worked fo r   s and  and g r a i e l  
Area of barren  ground 
Mean thickness   of   overburden 
Mean thickness   of   mineral  
Estimated volume of mineral 

5.63km2 
4.35km2 
0.91h~ 

<O.O1km2 
5.26km2 

0.37km2 
0.7m 
4 .Om 

21 .O m i l l i o n  P 

Inferred assessment of Resource Block B:  alluviwn,  glacial sand and gravel and f tw iog lac ia l  sand and 
gravel between Rothens and Fetternear 

T o t a l   a r e a  
Area  of  exposed  mineral 
Area  of concealed  mineral  
T o t a l   a r e a  of mineral-bearing  ground 
Area of ground worked f o r  sand  and g rave l  
Area  of  barren  ground 
Mean th i ckness  of overburden 
Mean th i ckness  of mineral  
Estimated volume of mineral 

8 .00km2 
1.85km2 
0.16km2 
2 .o lkm2 
0.12km2 
5.87km2 
0.3m 
3.9m 
7.8 m i l l i o n  m3 

Note. A s t a t i s t i c a l   a s s e s s m e n t  of  volume fo r   t he  whole block is  g iven   i n   Tab le  8 . 

Block B (Table 10) ' 
Two infer red   vo lumetr ic   assessments   have   been  
made of the   sand   and   grave l   in   Block  B. The 
f i r s t   c o n c e r n s   t h e   a l l u v i u m   a n d   f l u v i o g l a c i a l  
d e p o s i t s  of t he   va l l ey -  of t h e   R i v e r  Don t o g e t h e r  
w i th   t he   l ower   r eaches   o f   t he   va l l ey   o f  Ton 
Burn, t o   t h e  west of Kemnay. The second 
in fe r r ed   a s ses smen t   accoun t s   fo r   t he   s and   and  
g r a v e l   i n   t h e   t r i b u t a r y   v a l l e y s   b e t w e e n   R o t h e n s  
CSSS 1731 and   Fe t t e rnea r  House C723 1711. A 
s t a t i s t i c a l   a s s e s s m e n t  i s  a l s o   o f f e r e d   f o r   t h e  
b lock   as   a   whole ;   th i s  is  g iven  in Table 8. 

Mnymuak to Kemay 
Ten assessment   boreholes  were d r i l l e d   i n   t h e  
v a l l e y  of t h e   R i v e r  Don upstream  from Kemnay, of 
which,   n ine  proved  potent ia l ly   workable   sand  and 
g rave l .  Two boreholes  (NJ 71 NW 6 and 61 NE 4 )  
s i t e d  on t h e   f l o o d p l a i n   p r o v e d   m i n e r a l   v i r t u a l l y  
f rom  the   su r f ace ,   and   a   t h i rd  (NJ 61 NE 2 )  
proved 8.3m of   sandy  gravel   (not   bot tomed),  
benea th  2.0m of   c layey  a l luvium. The d r i f t  
s equence   benea th   t he   f l oodp la in   o f   t he   R ive r  Don 
is shown i n   c r o s s - s e c t i o n  B-B' ( a t   t h e   f o o t   o f  
Resource  Sheet 1). East of  Nether  Mains c704 
1471, the   sandy  a l luv ium  and   the   under ly ing   sand  
a n d   g r a v e l   a r e   s e p a r a t e d  by a   t h i n  bed  of  sandy 
till. ( T i l l   a l s o   u n d e r l i e s   t h e   k a m e - t e r r a c e   a t  
Nether  Mains).  The  sand  and  gravel rests i n  
t u r n  on  a thick  sequence  of   sandy s i l t  ove r ly ing  
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lodgement till. Potent ia l ly   workable   sand   and  
g r a v e l  i s  a l s o   t h o u g h t   t o   b e   p r e s e n t   b e n e a t h   t h e  
c layey   a l luv ium  of  Ton  Burn. 

A l though   t he   mine ra l   depos i t s   benea th   t he  
f l o o d p l a i n  are g e n e r a l l y  composed o f   c l e a n ,  well 
sor ted  sand  and  gravel   (which  averages 
approximate ly  6.5m i n   t h i c k n e s s ) ,   t h e i r   v a l u e  as 
a re source  is l i m i t e d  by the  high  groundwater  
t a b l e .  

F ive   a s ses smen t   bo reho les   s i t ed  on t h e  
te r races   be tween Kemnay and Monymusk show t h e  
t e r r ace - fea tu res   t o   be   unde r l a in  by 
f l w i o g l a c i a l   s a n d   a n d   g r a v e l .   T h e s e  
f l u v i o g l a c i a l   d e p o s i t s ,   u n l i k e  many o t h e r s  
e l s e w h e r e   i n   t h e   a s s e s s m e n t   a r e a ,   d o   n o t  show 
well developed  fining-downward  sequences,  and 
are cons ide red   t o   be   ma in ly   b ra ided - r ive r  
g r a v e l s   r a t h e r   t h a n   d e l t a i c   d e p o s i t s .  The sand 
and   grave l   under ly ing   the  terraces is g e n e r a l l y  
t h i n n e r   t h a n   t h a t  found  benea th   the   f loodpla in ,  
bu t  i t  i s  o f t e n   p r e s e n t   b e n e a t h   v e r y   t h i n  
overburden   and   occurs   above   the  water t a b l e .  
The t e r r a c e   d e p o s i t s   t h e r e f o r e   c o n s t i t u t e   t h e  
p r i n c i p a l   s o u r c e   o f   e a s i l y   o b t a i n a b l e   a g g r e g a t e  
i n  Block B. 

One borehole  (NJ 71 NW 51,  however, d r i l l e d  
on t h e   t e r r a c e - f e a t u r e  east o f   S toneyf i e ld ,  
recorded  4.7m of till r e s t i n g  on Dalradian  
bedrock. The r e l i a b i l i t y  of t h i s   r e c o r d  is 
quest ionable   because  sand  and  gravel  was mapped 
in   t he   su r round ing   g round   and   has   a l so   been  
recorded  from a p ipe l ine   t rench   nearby .  

Rothens to Fetternear House 
F l w i o g l a c i a l   s a n d   a n d   g r a v e l  forms a broad, 
g e n t l y   u n d u l a t i n g   t e r r a c e   f l o o r i n g  much o f   t he  
v a l l e y   o f   t h e   B u r n   o f   B l a i r d a f f   a n d   t h e   v a l l e y s  , . _  

of  i ts  t r ibu ta r i e s   be tween   Burns ide  2704  1831 
and   T i l lywa te r  2684 1691. The ' depos i t  is worked 
i n  a s a n d   a n d   g r a v e l   p i t   a t   R o t h e n s  C692  1731. 

The  exposed   sequence ,   toge ther   wi th   tha t  
recorded  from a s h a l l o w   p i t  (NJ 61  NE 7) 
excava ted   i n   t he   f l oo r   o f   t he   work ings ,   p roved  
6.lm of   g rave l   (no t   bo t tomed) .  A borehole  (NJ 
61  NE 5)  nearby,  proved 1.6m of   'c layey '   sand 
ove r ly ing  5.2m o f   g rave l ,   w i th   an   i n t e rven ing  
waste p a r t i n g   ( p e a t   a n d   s i l t )  1.0m th ick .   The  
g r a v e l  became coa r se r   w i th   dep th .  

The valley  of  Marshes  Burn,  upstream  from 
F e t   t e r n e a r  House, is a l s o   f l o o r e d  by 
f l u v i o g l a c i a l   d e p o s i t s .  A borehole  ( N J  71 NW 4)  
d r i l l e d   i n   t h e   v a l l e y  proved 2.2m of  sand  and 
g r a v e l   r e s t i n g  on 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 
the   no r the rn   s ide   o f   t he   va l l ey   a t   Moss - s ide  
2710  1821, hummocky sp reads   o f   g l ac i a l   s and   and  , 

g r a v e l  rest on t o p   o f  till. Moundy depos 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   a l s o   p r e s e n t   n e a r  
B la i rda f f  C696  1761, where 5.0m of   coarse   cobble  
grave l   (no t   bo t tomed)  was exposed i n   t h e   f a c e  of 
the  working  sand  and  gravel   pi t .  It was thought 
tha t   g lac ia l   sand   and   grave l   might   be   concea led  
benea th   pea t   depos i t s  a t  Red Moss, bu t  a p i t  (NJ 
71 NW 2) showed t h a t   t h e   p e a t  rests d i r e c t l y  on 
till. 

P o t e n t i a l l y   w o r k a b l e   f l w i o g l a c i a l   s a n d  and 
g r a v e l  was mapped on t h e   f l o o r   o f  a small 
t r i b u t a r y   v a l l e y   n e a r   C a i r n l e y  2706  1721 but  i t  
was not  sampled. 

Two sample  points  (NJ 61 NE 3 and  71 NW 11)  
proved   po ten t ia l ly   workable  till i n  Block B. 
The d e p o s i t  is v e r y   d i r t y  and  would r e q u i r e  
washing  before   being  considered as a source  of  
aggrega te .  

Block C (Table   11)  
This   b lock   inc ludes   the   g lac ia l   sand   and   grave l  
on  the  southern  bank of t he   R ive r  Don t o   t h e  
no r th   and   t he   sou th   o f  Kemnay, and  the  sand  and 
g rave l   depos i t s   w i th in   t he   uppe r   pa r t   o f   t he  
v a l l e y   d r a i n e d  by t h e  Ton  Burn. All e i g h t  

Table 11 Block C: Data  from  sample  points  and  the  assessment of resources  

Sample point  

Borehole 

N J  61 SE 3 
NJ 71 NW 13 
N J  71 NW 14 
N J  71 NW 16 
N J  71 SW 3 
N J  71 SW 6 
NJ 71 SW 7 
N J  71 SW 9 

Mean 

Recorded  thickness 

To ta l  Depth I n t e r -  
mineral  of vening 

m m m 
bur i a l   was t e  

--- 
2.8  0.2 - 
7.2+ - 
5.8" 0.2 - 

14.3+ 0.4 0.6 
3.0 0.4 - 
4.0+ 1.0 - 
1.8 0.3 - 
1.5 0.1 - 

- 

5.1 0.3 <0.1 

Mean grading  percentage 

Fines   Fine Medium Coarse  Fine  Coarse  Cobbles 
sand  sand  sand  gravel  gravel and 

-I +I  ,6 e +1 +4 +16 boulders  
mm - i m m  -1 nun -4 mm -16 mm -64 mm +64 mm 

------- 
2 11 50 26 9  2 0 
0 2 9 17 14 22 36 
5 7 26 16 11  14 21 

19 9 24  24 13  9 2 
5 7 42  37 8 1 0 
2 3 16 26 16  19 18 
2 5 21 22 14 19 17 
3 5 20 18 9 15 30 

7 7 24 23 12 13 14 

Desc r ip t ive  
category 
( s e e   t h e  
diagram 
in Appendix 
C) 

PS 
G 
SG 
CSG 
PS 
G 
G 
G 

SG 

* o v e r l i e s  5.9m of potent ia l ly   workable  till 

Infemed assessment of Resource Block C (mainly  gtaoiat sand and gravel of the Kemnay Esker and in the 
vat ley  of the Ton Burn) 

Tota l   a r ea   ( exc lud ing  Kemnay urban  area)  
Kemnay urban   a rea   ( inc luding  0.78km2 sand 
Area of exposed  mineral 
Area of concealed  mineral  
To ta l   a r ea  of mineral-bearing  ground 
Area of barren  ground  (excluding Kemnay) 
Area of ground  worked for   sand  and  gravel  
Mean th i ckness  of overburden 
Mean th i ckness  of mineral  
Estimated volume of mineral 

6.40km2 
and   grave l ,   no t   assessed)  0.83km2 

4.40km2 

6.14km2 
0.21km2 

0.3171 
5.lm 

1.74km2 

o.oskm2 

31.3 mill ion m3 
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s a m p l e   p o i n t s   s i t e d   i n   B l o c k  C proved  mineral  
beneath  negl igible   overburden.   Concealed 
minera l   p robably   occurs   benea th   the   f loodpla in  
of t h e  Ton  Burn  and t h e   a l l u v i a l   f l a t  east of 
Home Farm ( s e e   c r o s s - s e c t i o n s  A-A' and B-B' ). 
Smal l   spreads   o f   a l luv ium  and   pea t   to   the   nor th  
of  Kemnay a l so   concea l   po ten t i a l ly   workab le   s and  . 

and  gravel .  The r i d g e s   o f   m o r a i n i c   d r i f t   t h a t  I 

f l a n k   t h e   v a l l e y   o f  Ton  Burn  around  Nether 
Glenton C128 6701 are c o n s i d e r e d   t o   b e   t o o  
c o a r s e   a n d   i l l - s o r t e d   t o   b e  a v i a b l e   r e s o u r c e .  

The main  mineral   resources  of  Block C 
i n c l u d e   t h e  Kemnay Eske r   and   t he   depos i t s  
benea th   the   sur rounding   g lac ia l   ou twash  
terrace. The lat ter is k e t t l e d ,   e s p e c i a l l y   t o  
t he   no r th   o f  Kemnay. Toge the r ,   t hese   f ea tu re s  
ex tend   fo r   app rox ima te ly  3km t o   t h e   s o u t h  west 
of t h e  Kemnay and a r e   u n d e r l a i n   b y   c l e a n   g r a v e l ,  ; 
wi th   an   ave rage   t h i ckness   o f  a t  least 4.0m. 
Sample p o i n t s  ( N J  71 NW 13  and   141 ,   s i ted  on t h e  
esker   r idge ,   p roved  7.2m o f   cobb le   g rave l   (no t  . 

bottomed)  and 5.8m of   sandy  grave l   (over ly ing  
5.9m o f   p o t e n t i a l l y   w o r k a b l e   t i l l )   r e s p e c t i v e l y .  

The Kemnay Esker   and  the  adjacent   outwash 
d e p o s i t s   a l s o   e x t e n d  up t o  3km t o   t h e   n o r t h   a n d  
east of Kemnay. An assessment   borehole  (NJ 71 
NW 1 6 )   s i t e d  on t h e  moundy d e p o s i t s   o f   g l a c i a l  
sand  and  gravel  a t  Loanend,  proved 14.3111 of 
' c layey '   sandy  grave l   (no t   bo t tomed) .  The 
deposit   has  been  worked a t  Mill Farm C738  1781. 

Eskers   o f   boulder   g rave l   occur  on both  
s i d e s  o f   t he   va l l ey   o f  Ton Burn t o   t h e   w e s t   o f  
Cluny  Castle C689  1271; g l a c i a l   s a n d   a n d   g r a v e l  
i s  p r o b a b l y   a l s o   p r e s e n t   b e n e a t h   t h i n   d e p o s i t s  
of   pea t   which   f loor   l inear   depress ions   be tween ' I 

t h e  eskers and   r i dges   o f   mora in i c   d r i f t .   La rge  . ' 

mounds of   boulder   g rave l  are a l s o   p r e s e n t  on  the 
n o r t h   s i d e   o f   t h e   v a l l e y  a t  Old Crow Wood C699 
1361. A p i t  (NJ  71 SW 3 )  s i t e d   t o   t h e  east of 
t h e  most  prominent mounds proved 3.0m of   sand 
d r a p e d   o v e r   l a r g e   b o u l d e r s   r e s t i n g  on  bedrock. . ' 

A similar d e p o s i t  was proved t o   t h e  west of 
Cunnigar Wood where a s h a l l o w   p i t  (NJ 61 SE 31, 
s i t e d   i n  a small working i n   g l a c i a l   s a n d   a n d  
gravel ,   proved 2.8m of   pebbly  sand  res t ing on 
bou lde r s   ove r ly ing  till. . .  

Most o f   t h e   g r a v e l   i n   t h e   u p p 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  Ton  Burn i s  probably   too  
c o a r s e   t o  be a v e r y   a t t r a c t i v e   s o u r c e   o f  
aggrega te .  Around  Monyroads C673 1291, however, 
a d issec ted   kame- te r race  is u n d e r l a i n  by 
f iner -gra ined   sand   and   grave l .  A s e c t i o n  
measured i n  a small p i t   i n   t h e   v i c i n i t y ,  showed 
over  5m of   c lean ,  well bedded  sand  and  gravel.  
The p i t  is worked i n t e r m i t t e n t l y .  The 
kame- t e r r ace   merges   ups t r eam  in to   an   a l luv ia l  
f l a t ,  which is u n d e r l a i n  by sand   and   g rave l   t ha t  
coarsens  rapidly  westwards.  

A small s p r e a d   o f   g l a c i a l   s a n d   a n d   g r a v e l  
occu r s   on   t he   sou the rn   s ide   o f   t he   va l l ey  of  Ton 
Burn t o   t h e   s o u t h   o f   t h e   P o o l   o f   C l u n y  [685 
1271- Up t o  3m o f   c o a r s e   g r a v e l  was r e c o r d e d   i n  
e x p o s u r e s   i n   t h e   d e p o s i t .  The g r a v e l  was 
depos i t ed  by g l a c i a l  meltwater which   cu t   the  
complex   of   d ra inage   channels   nor th   o f   Prospec t  
House C684 1221. 

Most  of t he   exposed   mine ra l   i n   B lock  C 
occurs   above  the  water   table .  It probably 
c o n s t i t u t e s   t h e   p r i n c i p a l   s o u r c e   o f   a g g r e g a t e   i n  
t h e  area covered by  Resource  Sheet 1. 

Block D (Table   12)  
Block D covers   the   southern   par t   o f   Resource  
Sheet 1. Most of   the  ground is bar ren ,   be ing  
covered by t h i n   s p r e a d s   o f  till on bedrock. The 
eas t e rn   ha l f   o f   t he   b lock  i s  dominated  by a deep 
topographic   depress ion ,   cen t red  on Skene Moss 
C756 1071 and  drained by  Bogendinny  Burn  and its 
t r i b u t a r i e s .  The depres s ion  i s  f loo red   by  
ex tens ive   sp reads   o f   a l l uv ium  and   pea t   ove r ly ing  
g r a v e l l y  till . 

Poten t i a l ly   workab le   s and   and   g rave l  is 
conf ined   to   the   va l leys   o f   Cluny  Burn   and  i ts  
t r i b u t a r y  streams towards  the west of   the  block,  
where i t  was proved i n   f o u r   a s s e s s m e n t  
boreholes .   Depos i t s   o f   f luv ioglac ia l   sand   and  
g rave l   w i th   neg l ig ib l e   ove rburden   c rop   ou t   on  
b o t h   s i d e s   o f   t h e   v a l l e y   a n d   f o r m   i s o l a t e d  
mounds  up t o  2m h igh  on t h e   v a l l e y   f l o o r .  The 
main  spreads  of  sand  and  gravel  occur  between 
Home Farm C685 1201 and  Cai rnfo ld  C705 1151. - A 
borehole  ( N J  71 SW 4 )   n e a r   t h e   e a s t e r n   e d g e   o f  

Table  12 Block D: Data  from  sample  points  and  the  assessment  of  resources 

Sample point  Recorded  thickness Mean grading  percentage 
Desc r ip t ive  
ca t egory  

Borehole   Total   Depth  Inter-   Fines   Fine Medium Coarse  Fine  Coarse  Cobbles   (see  the 
mineral  of vening sand  sand sand grave l   g rave l   and  diagram 

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

, NJ 61 SE 4 4.0 f.2 - 8 17 37 33 4 1 0  SG 
NJ 61 SE 5 6.2 7.9 2.5 4 6 30 36 10 11 3 SG 
NJ 71 SW 4 2.1 0.3 - 25 7 35 26 5 2 0  VCPS 
NJ 71 SW 5 1.4 1.2 - 23 4 20 18 13  17 5 VCSG 

M- 3.4 2.7 0.6 10 9 32 32 8 7 2 CSG 

Inferred  assessment of Resource  Block D (FluviogZacial sand and grave2 and a2luvim of CZuny B u r n )  

T o t a l   a r e a  
Area  of  exposed  mineral 
Area  of  concealed  mineral 
T o t a l   a r e a  of mineral-bearing  ground 
Area of ground  worked for   sand   and   grave l  
Area  of  barren  ground 
Mean thickness   of   overburden 
Mean thickness   of   mineral  
Esthted volume of mineral  

45.79km2 
1.13km2 
2.05km2 
3.18km2 

42.60km2 
0.01km2 

3.4m 
2.7m 

10.8 m i l l i o n  m3 
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t he   depos i t ,   t o   t he   no r th   o f   Ca i rn fo ld ,   p roved  
2.lm of   ' very   c layey"   pebbly   sand   res t ing   on  
till. Well s o r t e d ,   f i n e   g r a v e l   o v e r l y i n g   s a n d  
was worked i n  small p i t s   t o   t h e  west of   the 
borehole  si te.  F ine-gra ined   sand   wi th   g rave l  is 
a l s o   e x p o s e d   i n   t h e   a l l u v i a l   c o n e   t h a t   h a s  
developed  where  the  Cluny  Burn meets t h e   v a l l e y  
o f   t he  Ton Bum. 

T h i c k e r   d e p o s i t s  of   concea led   minera l   a re  
p r e s e n t   b e n e a t h   t h e   a l l u v i u m   t h a t   f l o o r s   t h e  
v a l l e y   t o   t h e   s o u t h   o f   S a u c h e n  l 7 0 0   1 0 8 1  and 
a l s o   b e n e a t h   t h e   t e r r a c e s   t h a t   f l a n k   t h e   u p p e r  
p a r t  of t h e   v a l l e y .  Two boreholes  (NJ 71 SW 5 
and  61 SE 4)   to   the   south   o f   Mains   o f   L in ton  
( see   c ros s - sec t ion  A-A') show t h e   m i n e r a l   t o  

'! r ange   i n   g rade   f rom  ' ve ry   c l ayey '   pebb ly   s and   t o  
sandy  grave l .   Far ther   ups t ream  a t   Burns ide ,  
assessment   borehole  N J  61 SE 5 proved 4.3m of 
sandy   g rave l   benea th  7.9m of  overburden. The 
sandy  grave l   res ted   on  till, which was unde r l a in  
by a f u r t h e r  1.9m of  pebbly  sand. 

Block E (Table   13)  
Most  of the  ground  within  Block E i s  u n d e r l a i n  
by till ove r ly ing   bed rock .   Three   l a rge   d ra inage  
channels   (wi th   a rched   long-prof i les )   c ross   the  
a rea .  The channels  mark t h e   p r i n c i p a l   r o u t e s   o f  
s u b - g l a c i a l   d r a i n a g e   a c r o s s   t h e   d i s t r i c t .  The 
northern,   most  prominent  channel l ies t o   e i t h e r  
s i d e   o f  a c o l  C757  1711 a t  Tom's Fores t   and  i s  
occupied by the  Gourock  Burn t o   t h e  west and  the 
Br idgea lehouse   Burn   to   the   eas t .  A less c l e a r l y  
d e f i n e d   d r a i n a g e   r o u t e  lies be tween   P i c t i l l um 
C745 1661 a n d   H a l l f o r e s t  C778  1531, whereas a 
wel l -def ined  channel   forms  the  southern  boundary 
of the  block,   running  eastwards  f rom  Craigearn 
C723 1 4 3 1  t o  a c o l   n e a r  Bandshed Moss C755 
1411. T h e s e   c h a n n e l s   a r e   s i g n i f i c a n t   b e c a u s e  
t h e y   c a r r i e d   t h e   m e l t w a t e r s   w h i c h   l a i d  down 
l a r g e   f a n s  of s a n d   a n d   g r a v e l   i n   t h e   v a l l e y  of 
the   R ive r  Don t o   t h e  east, i n   b l o c k  F. 

~ . .  
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A n  i n fe r r ed   vo lumet r i c   a s ses smen t  is g iven  
f o r   t h e   s a n d   a n d   g r a v e l   d e p o s i t s   i n   t h i s   b l o c k .  
F ive   sample   po in ts  were s i t e d   i n   t h e   a r e a ;   a l l  
p roved   minera l   wi th   negl ig ib le   overburden .  The 
main  resource is formed  by  a f l a t   s p r e a d   o f  
f l uv iog lac i a l   s and   and   g rave l   l y ing   w i th in   t he  
broad   topographic   depress ion   dra ined   by   the  
Tillakae Burn  and  Park  Burn, t o   t h e   n o r t h   o f  
Aquherton C784 1251. Assessment p i t s  (NJ  71 SE 
4 and SE 6)  proved 1.0m of  sandy  gravel  and l . l m  
of ' c l a y e y '   s a n d y   g r a v e l   r e s p e c t i v e l y ,   r e s t i n g  
on till. A p i t  (NJ  71 SE 3 )   i n  a sma l l  esker t o  
t h e   n o r t h  of  Park  Burn  proved 2.9m of  poorly 
s o r t e d   c o b b l e   g r a v e l   o n   t o p   o f  till. The 
minera l   depos i t s   be tween  Ti l lakae   Burn   and   Park  
Burn,  and i n   t h e   e s k e r   t o   t h e   n o r t h   o f   P a r k  
Burn, gene ra ly  l i e  above   the   water   t ab le .  

The s o u t h e r n   g l a c i a l   d r a i n a g e   c h a n n e l ,  
which  t rends  eastwards  f rom  Craigearn,  is . 

f l o o r e d  by p e a t ,   a l l u v i u m   a n d   f l u v i o g l a c i a l  
depos i t s .   These   depos i t s  mark t h e   p o s i t i o n  of a 
l a k e   w h i c h   o c c u p i e d   t h e   v a l l e y   s o o n   a f t e r   t h e  
ice had   r e t r ea t ed .   Po ten t i a l ly   workab le   s and  , 

and  grave l  is judged eo be  present   beneath  both 
t h e   p e a t   o f   L a u c h i n t i l l y  Moss c737  1361, and  the 
f l a t   a r e a   t o   t h e  west, b u t   t h e r e  is no  borehole  
evidence. A borehole  (NJ 71 SW 1 1 )   s i t e d  on  a 
small f l a t - topped  mound of g l a c i a l   s a n d   a n d  
g r a v e l   n e a r  Wester Leschangie  proved 6.9m of 
minera l ;  i t  revea led  a fining-downward  sequence 
of 5.0m of   sandy  grave l ,   over ly ing  1.9m of  sand 
r e s t i n g   o n   l a m i n a t e d   g l a c i o l a c u s t r i n e  silt .  The 
sand   and   grave l  i s  t h o u g h t   t o   r e p r e s e n t  a 
p r o g l a c i a l   d e l t a   d e p o s i t e d  by meltwater which 
f l o w e d   i n t o   t h e   l a k e .  A s i m i l a r   d e l t a i c   d e p o s i t  
i s  s e e n   a t   T o d f o l d  c748  1401.  

The o t h e r  two dra inage   channels  do n o t  
conta in   po ten t ia l ly   workable   sand   and   grave l  -- 

l y i n g   i n   t h i s   r e s o u r c e   b l o c k ,   a p a r t   f r o m  two 
small a reas   o f  hummocky g l a c i a l   s a n d   a n d   g r a v e l ,  
wh ich   c rop   ou t   t o   t he  east of   P ic t i l lum.  

.. 

Table 13 Block E :  Data from sample  points and the  assessment of resources 

Sample point Recorded thickness Mean grading  percentage 
Descriptive 

Borehole  Total Depth Inter-  Fines  Fine Medium Coarse  Fine  Coarse  Cobbles (see  the 
category 

mineral  of  vening  sand sand  sand gravel  gravel and diagram 

m m m mm -tmm -1 mm -4 mm -16 mm -64 mm 6 4  mm C) 
burial  waste -& +& e fl +4 +16 boulders  in  Appendix 

---------- 
NJ  71 SW 11 6.9 0.3 - 6 13 42 20 8 7 4 

1 2 7 24 20 15 31 
PS 

NJ 71 SE 3 2.9 0.1 - c 
NJ  71 SE 4 1.0  0.3 - 9 15 28 15  11  17 5 SC 
NJ  71 SE 6 1.1  0,3 - 15  13 17 18 13  17 7 CSG 

Mean 3.0 0-3 - 6 11 29 20 12 11 11 SG 

Inferred assessment of Resourue Btook E (Fluvioglacial sand  and gravel and glacial sand  and g m r V t 3 1  of 
Muahalla, Tillakae and Park burma) 

Total  area 
Area of exposed  mineral 
Area of concealed  mineral 
Total  area of mineral-bearing 
Area of barren ground 
Mean thickness of overburden 
Mean thickness of mineral 
Betimated volume of lrtneral 

20.66km2 
1 .60km2 
0 .86km2 

ground 2 .46km2 
18.20km2 
0.3m 
3 .Om 
7.4 m i l l i o n  m3 
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Block F (Table   14)  
The  boundaries  of  Block F are drawn t o   i n c l u d e  
the  kame-terraces   and  the  a l luvium  of   the  River  
Don toge ther   wi th   the   fans   o f   sand   and   grave l  
occupying   the   va l leys  of i ts  t r i b u t a r i e s ,   t h e  
Bridgealehouse,   Torry  and  Tuach  burns  in   the 
v i c i n i t y  of   Kintore .  A s t a t i s t i c a l   a s s e s s m e n t  
f o r   t h e   s a n d   a n d   g r a v e l   i n   t h i s   b l o c k  is based 
on the   records   o f  two commercial   boreholes,  s ix  
assessment   boreholes   and two s h a l l o w   p i t s .  

Most of  Block P is mineral-bear ing,   but  
bedrock   knol l s   p ro t rude   th rough  the   sur face  of 
the   kame- te r races   to   the   south  east of   Kintore .  
Small areas of  till t o   t h e   n o r t h   o f   H a l l f o r e s t  
a l s o  form  barren  ground. A t  n ine   o f   t he   t en  
s a m p l e   p o i n t s   s i t e d  in t he   b lock   mine ra l  was 
proved  within a metre of   the   sur face .  

The p r i n c i p a l   s a n d   a n d   g r a v e l   r e s o u r c e s  ir. 
Block F are found  beneath  the  kame-terraces  on 
t h e   w e s t e r n   s i d e  of t h e   R i v e r  Don a n d   a l s o  
b e n e a t h   t h e   f a n s   a s s o c i a t e d   w i t h  i ts  t r i b u t a r i e s  
(see c ross - sec t ion  F-F ' 1. 

The f luv iog lac i a l   s and   and   g rave l   benea th  
t h e   C a i r n h a l l  Kame-Terrace (Chester ,   1975)   has  
been  worked in s e v e r a l   p l a c e s .  The terrace 
ex tends   fo r   app rox ima te ly  3.5km a l o n g   t h e  
w e s t e r n   s i d e   o f   t h e  Don val ley ,   ups t ream  f rom 
Kintore .  A sampled  sect ion  and a s h a l l o w   p i t  
(NJ 71 NE 3 )  in t he   f l oo r   o f   t he   work ings  a t  
C a i r n h a l l   P i t   p r o v e d  5.2m o f   c l e a n ,  well bedded 
s a n d y   g r a v e l   r e s t i n g  on till. A previous  
s e c t i o n   i n   t h e   p i t   l 7 8 7   1 7 7 1  was desc r ibed  by 
Ches t e r   i n   1975 ,  who recorded 7m of   coarse   sand 
con ta in ing   l enses   o f   g rave l .  A commercial 
borehole  (NJ  71 NE 1) on t h e   f r o n t   e d g e   o f   t h e  
terrace t o   t h e  east of  Broomend l779  1921, 
recorded  20.lm of   sand   and   grave l   over ly ing  

till. A second  commercial  bore (NJ 71 NE Xl) t a  
the   nor th   o f   Kin tore   p roved  4.4m of  exposed  sand 
and  gravel   (not   bot tomed).  

The f a n s  in t h e   t r i b u t a r y   v a l l e y s  were 
depos i t ed  by meltwater t h a t   f l o w e d   i n t o   t h e  
v a l l e y   o f   t h e   R i v e r  Don f rom  the   th ree   d ra inage  
channels  mentioned in t h e   d e s c r i p t i o n  of Block 
E. The f a n s   s l o p e   g e n t l y  downwards  towards  the 
east where  they  merge into t h e   C a i r n h a l l  
Kame-Terrace, t h e   s u r f a c e   o f   w h i c h  l ies  a t  
between 6 and 8 m  above   the   f loodpla in   o f   the  
River  Don. 

The f l u v i o g l a c i a l   d e p o s i t s   b e n e a t h   t h e  
nor thernmost   fan   have   been   ex tens ive ly  worked 
fo r   s and   and   g rave l   nea r   B lack   H i l lock  11783 
1701. A s e c t i o n   a n d   p i t  (NJ 71 NE 4)  in t h e s e  
d e p o s i t s   r e v e a l e d  7.0m of well bedded  sand  and 
g r a v e l   w i t h  no overburden ,   res t ing  on till. 

The f a n   i n   t h e   v a l l e y   o f   t h e   T o r r y  Burn is 
e x t e n s i v e l y   k e t t l e d   a n d   d i s s e c t e d .  An 
assessment   borehole  (NJ  71 NE 5) was s i t e d  on 
t he   no r the rn   s ide   o f   t he   va l l ey ,   where  i t  proved 
5.lm  of ' c layey '   pebbly   sand  on t op   o f  till. As 
t h e   s u r f a c e   o f   t h e   f a n  is uneven ,   the   depos i t  
w i l l  r ange   w ide ly   i n   t h i ckness   l oca l ly .  

Three  boreholes  (NJ  71 SE 1, 2 and  5) were 
sunk in t h e   f l u v i o g l a c i a l   d e p o s i t s   u n d e r l y i n g  
the   southernmost   fan  in t h e   v a l l e y   o f  Tuach 
Burn.  The boreholes  proved  between 3.6m and 
4.0m of sandy   g rave l   w i th  l i t t l e  overburden, 
ove r ly ing  till. (Potent ia l ly   workable   pebbly  
sand   occurs   benea th   the  t i l l  i n  borehole  N J  71  
SE 2) .  In the   lower   par t   o f   the   fan ,   the   sand  
and   g rave l   t h ins   r ap id ly   aga ins t   bed rock  a t  
Tuach H i l l .  

Most of   the   sand   and   grave l   benea th   the  
kame-terraces  and  fans  occurs  above  the water 

Table 14 Block F: Data from sample  points and the  assessment  of  resources 

Sample point Recorded thickness Mean grading  percentage 
Descr ipt ive  
category 

Borehole  Total Depth Inter-  Fines  Fine Medium Coarse  Fine  Coarse  Cobbles (see  the 
mineral of vening sand sand sand gravel  gravel and diagram 

m m m mm -$mm -1 mu -4 mm -16 mm -64 mm +64 mm C) 
burial  waste -/g +i +& +1 +4  +16 boulders i n  Appendix 

NJ 71 NE 1 20.1 - - No grading  data  available 
NJ 71 NE X1 4.4+  0.6 - No grading  data  available 
NJ 71 NE 2 4.7+  0.3 - 3 4 18 24 21  23 7 G 
NJ 71 NE 3 5.2  0.5 - 1 4 33  28 16  15 3 SG 
NJ 71 NE 4 7.0  0.5 - No grading  data  available 
NJ 71 NE 5 5.1  0.4 - 17 19 39 20 4 1 0 CP s 
NJ 71 NE 6 2.9  1.4 - 2 7 22  19 19 30 1 G 
NJ 71 SE 1 3.6  0.3 - 5 7 26 15 12  24 11 SG 
NJ 71 SE 2 4 .0  0.2 3.4 3 7 34  30 14  11 1 SG 
NJ 71 SE 5 4.0 0.3 - 8 15 47  26 4 0 0 S 

Meall* 6.1 0.5 0.3 6 9 31 24 13 14 3 sc 

* commercial  data  have  been  used i n  the  calculat ions 

Stat is t ical  assessment of Resource Block F (Mainly  fZuvioglacia1 sand  and gravel and alluvium of the 
River Don and i t s  tributaries in the  vicinity of Kintore) 

Total  area  (excluding  Kintore) 
Kintore urban area  ( including 0.26km2 
sand and gravel,   not  assessed) 
Area of  exposed  mineral 
Area of concealed  mineral 
Total  area of mineral-bearing ground 
Area of  ground worked for  sand and gravel 
Area of  barren  ground  (excluding  Kintore) 
Mean thickness of overburden 
Mean thickness  of  mineral 
Estimated volme of mineral 

8.97km2 

0.26km2 
6.41km2 
1 .78km2 

0.38km2 
0.40km2 
0.5m 
6.lm 
50 million m3 f 62% or 31.0 million m3 

8.19km2 
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t a b l e .   I n   b o r e h o l e  N J  7 1 NE 1 , however, much of 
t h e  20.lm of  mineral  must occur   beneath 
groundwater   l eve l .  

Bra ided- r iver   g rave ls  are present   benea th  
the   f l oodp la in   o f   t he   R ive r  Don. An assessment  
borehole  (NJ 71 NE 2)  a t  Ful le r ton ,   p roved  4.7m 
(not   bo t tomed)   o f   g rave l   wi th   negl ig ib le  
overburden,  whereas 2.9m of g r a v e l  was recorded 
beneath l . l m  of   c layey  a l luvium  overburden a t  
Tavel ty   (borehole  N J  71 NE 6 ) .   P o t e n t i a l l y  
workable   sand  and  gravel  i s  a l s o   j u d g e d   t o   b e  
p re sen t   benea th   t he   a l luv ium  o f   t he   t r i bu ta ry  
v a l l e y s .  The v a l u e   o f   t h e s e   r e s o u r c e s  is 
l imited,   however ,  by the   h igh   g roundwate r   t ab l e  
benea th   t he   f l oodp la ins  . 

Coarse   g lac ia l   sand   and   grave l   forms  a 
small s inuous   e ske r   on   t he   f l oo r   o f   t he   va l l ey  
of  Torry Burn.  The d e p o s i t  i s  p o o r l y   s o r t e d  
b u t ,   i n   g e n e r a l ,  i t  becomes f i n e r   w i t h   d e p t h .  
Mounds o f   s a n d y   g r a v e l   a l s o   f l a n k   t h e   s o u t h e r n  
s i d e   o f   t h e   v a l l e y ,   t o   t h e  east o f   H a l l f o r e s t .  
Exposures i n   t h e s e  moundy d e p o s i t s   i n   t h e  
v i c i n i t y  of a small backf i l l ed   s and   and   g rave l  
p i t  a t  Gauch-hill  C786 1541,  show  them t o   b e  
composed of   c lean ,   coarse   sand   and   grave l .  Most 
of 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   t h e   v a l l e y   o f  
Torry  Burn  occurs   above  groundwater   level .  

A na r row,   s lop ing   t e r r ace - fea tu re  i s  
p r e s e n t   o n   t h e   e a s t e r n   s i d e   o f   t h e   v a l l e y   o f   t h e  
River  Don. This   t e r race ,   which  rises up t o  10m 
a b o v e   t h e   l e v e l   o f   t h e   f l o o d p l a i n ,  i s  u n d e r l a i n  
by g l ac i a l   s and   and   g rave l .  

Resource Block G 

T o t a l  area (excluding Newburgh , 
Kingsea t   Hospi ta l   and  Newmachar 
u rban   a r eas )  67.90km2 
Urban areas 0.71km2 
Area of   exposed  mineral  0.03km2 
Area of   bar ren   g round  (exc luding  

u rban   a r eas )  67.16km2 

Block G 
This   b lock   covers  a l a r g e  area o f   gene ra l ly  
barren  ground  between  the  val ley  of   the   River  
Don and  the  northern  and  western  margins   of  
Resource  Sheet 2. Block G i s  f l a n k e d   t o   t h e  
e a s t  by the   p rominent  mounds and   r idges   o f  
g l a c i a l   s a n d   a n d   g r a v e l   t h a t   e x t e n d   i n  a narrow 
b e l t   s o u t h   f r o m  Newburgh, th rough  Belhe lv ie  
towards  Corby  Loch. 

S ix   p i t s   and   one   a s ses smen t   bo reho le  were 
s i t e d   i n  Block G w i th in   t he   va l l eys   d ra ined   by  
the  Goval   Burn,   Elr ick  Burn,   Pinkie   Burn  and  the 
Burn  of  Straloch.  These  burns meet t o   t h e   s o u t h  
of  Newmachar a n d   j o i n   t h e   R i v e r  Don near   Bridge 
of Dyce C889 1 4 2 1 .  No p o t e n t i a l l y   w o r k a b l e   s a n d  
and   g rave l  was found a t  any   of   the   assessment  
sites. P i t s   e x c a v a t e d  in t h e  hummocky t e r r a i n  
t o   t h e   s o u t h   a n d   t o   t h e  west of  Newmachar, 
showed t h e  hummocks t o  be  bedrock  knol ls   covered 
by t h i n   s p r e a d s   o f  till, whereas a p i t  (NJ 81 NE 
4 )  a t  Causewayend  showed t h e  hummocky ground 
west of  Swailend Wood t o  b e   m o r a i n i c   d r i f t .  

Very small mounds of   sand   and   grave l   f lank  
t h e   g l a c i a l   d r a i n a g e   c h a n n e l  a t  Swailend Wood 
a n d   a n   i s o l a t e d  mound of g l a c i a l   s a n d   a n d   g r a v e l  
was mapped t o   t h e   n o r t h  west of   Gaucyhi l lock 
C878  1971 i n   t h e   v a l l e y   o f   t h e   B u r n   o f  
S t r a l o c h .  A metre of sand   and   grave l   has   been  
recorded  beneath 1.5m of   a l luvium  and till i n  a 
p i p e l i n e   t r e n c h  a t  Bridge  of   Steps C892 161 1, 
b u t  i t  is t h o u g h t   t o   b e   a n   i s o l a t e d   o c c u r r a n c e .  

A small mound of g l a c i a l   s a n d   a n d   g r a v e l  was 
a l s o  mapped west of  Linnhead C984  2421, on   t he  
wes te rn   edge   o f   t he   i n se t  map. 

All of   t he  mapped occurrances   o f   sand   and  
g r a v e l  in Block G ,  t a k e n   t o g e t h e r ,  are 
i n s i g n i f i c a n t   i n  terms o f   r eg iona l   mine ra l  
r e sources .  

Block H (Table   15)  
The  boundaries  of  Block H are drawn t o   i n c l u d e  
the   kame- te r races   and   a l luv ium  of   the   va l ley   o f  
t h e   R i v e r  Don between  Kintore   and  the  bui l t -up 
area of Dyce -(Figure 4 ) .  The b l o c k   a l s o  
i n c l u d e s   t h e  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   t h a t   o c c u r   o n   t h e   s i d e s   o f   t h e   v a l l e y  a t  
Be id le s ton  C857 1 5 2 1  and Newmill 1860  1601,  as 
well as t h e   g l a c i a l   s a n d   a n d   g r a v e l   f l a n k i n g   t h e  
v a l l e y  of Newmill Burn.  The i s o l a t e d  areas of 
hummocky 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   v a l l e y  
f l o o r  a t  L i d d e l l ' s  Monument C870 1 5 1 1  and t o   t h e  
sou th   o f  Wester F i n t r a y  C8lO 1 6 4 1  are a l s o  
included.  

The kame- te r races ,   toge ther   wi th   the  mounds 
and hummocks 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 t a i n  
m i n e r a l   w i t h   n e g l i g i b l e   o v e r b u r d e n .   I n  
c o n t r a s t ,   c l a y e y   a l l u v i u m   t h a t  is g e n e r a l l y  more 
than  one metre t h i c k ,   c o n c e a l s   t h e   p o t e n t i a l l y  
workab le   s and   and   g rave l   benea th   t he   f l oodp la ins  
of   the   River  Don and Newmill Burn. 

Barren  ground i s  r e s t r i c t e d   t o   t h e   o u t c r o p s  
of t ill  and   bedrock   on   the   s ides   o f   the  Don 
v a l l e y ,  east and west of   Hat ton   of   F in t ray   and  
o n   t h e   s o u t h e r n   f l a n k   o f   t h e   v a l l e y   b e t w e e n  
Woodlands Wood C850 1 5 4 1  and Dyce Ai rpor t .  
Bedrock   a l so   c rops   ou t   i n   ke t t l eho le s   and   fo rms  
rock   knol l s   p ro t ruding   th rough  the   kame- te r race  
a t  T o f t h i l l s  C802  1521.  

The f luv iog lac i a l   s and   and   g rave l   benea th  
the   kame- te r races   in   Block  H was depos i ted   by  
g l a c i a l  meltwater d u r i n g   t h e  retreat of ice 
which  covered  the  high  ground. The  mounds and 
hummocks o f   g l a c i a l   s a n d   a n d   g r a v e l   o c c u r  a t  
p o s i t i o n s   o f   s t i l l - s t a n d   d u r i n g   t h e  retreat  of  
g l a c i e r  ice which f i l l e d   t h e   v a l l e y  bottom. 
These hummocky deposi ts   have  been worked 
e x t e n s i v e l y  a t  H i l l  of  Dyce ( S t   F e r g u s )   P i t  c874 
1 4 7 1 .  Exposures i n   t h e  working p i t  show 
c o n s i d e r a b l e   t h i c k n e s s e s   o f   g e n e r a l l y  
poorly-sor ted  sand  and  gravel   which shows a 
crude f ining-downward  sequence.  The  sampled 
sec t ion   and  t r i a l  p i t  a t  t h i s   l o c a l i t y  (NJ 81 NE 
6 )  proved 1Om of  poorly  bedded  cobble   gravel  
overlying  cross-bedded  'c layey '   sand  (not  
bottomed);   the  sequence may r e p r e s e n t  a fan- 
d e l t a   d e p o s i t e d  a t  ( o r   n e a r )   t h e   s n o u t  of t h e  
g l a c i e r  wh ich   occup ied   t he   va l l ey   du r ing   t he  
l a te  s t a g e s   o f   d e g l a c i a t i o n .  

Upstream  of Mill of   Dyce ,   t he   va l l ey  is 
u n d e r l a i n  by g l a c i o l a c u s t r i n e   s a n d y  s i l t  and 
c l a y   t h a t  was d e p o s i t e d   i n  water ponded  behind 
mounds of   sand  and  gravel   and  morainic   debris  a t  
Mill of  Dyce.  The 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 h a t   c r o p   o u t  on t h e   n o r t h e r n   s i d e   o f   t h e  
v a l l e y ,  west o f   H a t t o n   o f   F i n t r a y ,   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   d e p o s i t s   o f   s a n d   i n   t h e i r  
uppe r   pa r t .  

A c o n e   o f   a l l u v i a l   d e b r i s  is p r e s e n t  on t h e  
f l o o r  of t h e   v a l l e y   o f   t h e   R i v e r  Don a t  Kina ld i e  
C833  1561.  The a l l u v i a l   c o n e  i s  t h o u g h t   t o   h a v e  
been   depos i ted  by t h e   g l a c i a l  meltwaters t h a t  
cu t   t he   d ra inage   channe l   t r end ing   no r th   f rom 
Blackburn, as well as by t h e  stream which now 
occup ies   t he   va l l ey .  

Data f rom  s ix t een   s ample   po in t s   ( i nc lud ing  
informat ion   f rom two commercial   boreholes)   has  
been  used i n   t h e   v o l u m e t r i c   r e s o u r c e   a s s e s s m e n t  
of  Block H. Potent ia l ly   workable   sand  and 
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Table 15 Block H: Data from sampie  points and the  assessment  of  resources 

-- 
Sample point Recorded thickness Mean grading  percentage 

- Descriptive 
category 

Borehole  Total Depth Inter-  Fines  Fine Medium Coarse  Fine  Coarse  Cobbles ( s e e  the  
mineral of vening sand  sand sand gravel   gravel  and diagram 

m m m mm - tmm -1 mm -4 mm -16 mm -64 mm +04 mm C) 
burial  waste -h +,+ +: +1 +4 +16 boulders i n  Appendix 

-- ------- ~ 

NJ 81  NW 1 4.9  7.9 - No grading  available 
NJ  81  NW 3 5.9  2.8 0.2 13  43  10  12  18 4 0 CSG 
NJ 81  NW 4 8.0 0.3 - 8 49  37  5 1 0 0 S 
NJ 81 NW 7 1.5  0.5 - 2  5 12  16  17 38 10 G 
NJ 81  NW 8 2.0 0.1 - 4  85 11 0 0 0 0 S . .j. . NJ 81 NW 9 2.8  1.8 - 5  3 12 58  22 0 0 PS 
NJ 81 NW 10 3.0+ 0.1 - 2 3 18 23  18 23 13 G 
NJ 81 NW 11 3.0 0.2 -. 1 3 17 1 1  10 22  36 G 
NJ  81  NE 1 3.9 1.9 - 3 5 42 39 I 1  0 0 PS 
NJ 81 NE 2 1.0 0.3 - 12 37 34 5 1 1 1  0 CPS 
NJ  81  NE 5 3.2+ 0.3 - 2 2 10 15  15 28  28 G 
NJ 81 NE 6 15.2+ 1.0 - 4 13 28 11 8 14  22 

1 1  12  19 11 
SG 

NJ 81  SE 13  2.2  0.2 - 12  25 10 CG 
NJ  81 SE 17  17.9+  0.9  1.3 8 19 32 17 10 1 1  3 SG 
NJ 81  SE 19 5.1  0.2  2.0 17 10 25  18 1 1  12 7 CSG 
NJ 81 NW X1 4.5  0.5 - No grading  available 

Mean* 5.3 1.2 0.2 7 20 27 16 10 11 9 SG 

* commercial  data  have  been  used i n   t h e   c a l c u l a t i o n s  

Statistical  aSSeSSment of Resource Block H (Fluvioglacial terraces and alluvium of the River Don and 
glacial  sand and gravel in the Don valley from Kintore to Dyce) 
Don 

Total  area 14.00km2 
Area of exposed  mineral 6.8 lkm2 
Area of concealed  mineral 4.56km2 
Total  area of mineral-bearing ground 11.37h2 
Area of ground worked for sand and gravel  0.39km2 
Area of barren  ground 2.24km2 
Mean thickness  of  overburden 
Mean thickness  of mineral 
Estimated volume of mineral 60.3 million m3 2 51% or 31  million m3 

1.2m 
5.3m 

g r a v e l  was proved a t  every  si te.  It r a n g e s   i n  
th ickness   f rom loom, i n   b o r e h o l e  N J  81 NE 2, t o  
17.9m (unbottomed) i n   b o r e h o l e  N J  81  SE 17.  The 
l a t t e r  was s i t e d  on  top  of  a l a r g e  mound of 
g l a c i a l   s a n d   a n d   g r a v e l   s t a n d i n g  on t h e   f l o o r   o f  
t he   va l l ey   o f   t he   R ive r  Don, south  of  Goval 
Villa. 

One assessment   borehole   and  two p i t s  (NJ 8 1  
NW 7, 10  and  11) were e x c a v a t e d   i n   t h e  
t e r r a c e - f e a t u r e  on t h e   e a s t e r n   s i d e   o f   t h e  
t r i b u t a r y   v a l l e y   o c c u p i e d  by Newmill Burn (See 
Figure  4).   They show t h e   t e r r a c e   t o  be 
unde r l a in  by  up t o  3.0m o f   c l e a n   c o a r s e   g r a v e l  
r e s t i n g  on t i l l  and  bedrock. I n  c o n t r a s t ,   t h e  
t e r r a c e - f e a t u r e s   o n   t h e   n o r t h e r n   s i d e   o f   t h e  Don 
va l ley   be tween Home Farm C855 1651 and   Co tha l l  
C874 1.561 are unde r l a in   on ly  by t h i n   s p r e a d s   o f  
c l ayey   s and   and   g rave l   r e s t ing   on  till and 
bedrock. 

Bedrock   c rops   ou t   i n   t he   no r the rn   bank   o f  
the   River  Don a t  Co tha l l  (a few metres below  the 
terrace s u r f a c e )   a n d   f o r m s   s t e e p   c l i f f s   b e t w e e n  
Cothal l   and  Goval  House. 1 

The kame-terrace a t  Dovecot Wood C898 1381 
i s  unde r l a in  by f luv iog lac i a l   s and   and   g rave l  
and g l a c i a l   s a n d   a n d   g r a v e l   t o  a depth   o f  7.3m. 
This  terrace is g r a d e d   t o  a small c o l   l y i n g  
be tween  Parkhi l l  Wood and   S toneyh i l l  Wood, which 
was c u t  by g l a c i a l  meltwaters t h a t   d r a i n e d   a l o n g  
t h e  Don va l ley   and   debouched   in to   the  sea t o   t h e  
n o r t h   o f   t h e   p r e s e n t   r i v e r  mouth. 

The small i s o l a t e d  mounds o f   poor ly   so r t ed  
c l a y e y   g r a v e l   t o   t h e   s o u t h  of Be id le s ton  
c o n s t i t u t e  a minor   source  of   poor   qual i ty  

aggregate .   Geological   mapping  and  data   f rom 
assessment   borehole  N J  81  SE 13  show t h a t   t h e  
mounds are composed of   coarse   cobble   g rave l ,  
pass ing  down i n t o  a mixture  of t i l l  and  morainic 
d r i f t  . 

I n   g e n e r a l ,   t h e   f l u v i o g l a c i a l   s a n d   a n d  
g r a v e l   b e n e a t h   t h e   f l o o d p l a i n   o f   t h e   R i v e r  Don 
is of  minor  importance as a minera l   resource ;  
t h e   d e p o s i t s  are composed o f   t h i n   s p r e a d s   o f  
pebbly   sand   ly ing   benea th   the  water t a b l e   a t  
Be id le s ton  (NJ 81  NE 1) and  Mi l ton   of   F in t ray  
(NJ 81 NW 9).  A borehole  (NJ 81 NW 3)  a t  
Hindland,  however,  proved 2.9m of   g rave l   and  
s a n d y   g r a v e l   o v e r l y i n g   s a n d 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 .  A t h i n  (20cm) peat  bed was recorded 
a t  a depth  of 4.9m w i t h i n   t h e   f l u v i o g l a c i a l  
d e p o s i t s  a t  t h i s  s i te.  

Block I (Table 16) 
This   b lock   covers  a l a r g e  area of  ground t o   t h e  
west of  Aberdeen  and Dyce. It s t r e t c h e s  
wes twards   f rom  the   bu i l t -up   a r eas   t o   r each   t he  
western  margins  of  Resource  Sheets  2  and 3. A 
l i t t l e  u n d e r   h a l f   o f   t h e   b l o c k   f a l l s   i n   R e s o u r c e  
Sheet  2,  where i t  is bounded t o   t h e   n o r t h  by t h e  
va l l ey   o f   t he   R ive r  Don. On Resource  Sheet  3,  
the   b lock   ex tends   to   the   boundary   o f   Block  N 
( j u s t   s o u t h   o f   W e s t h i l l ) .  

Most of   the   sand   and   grave i  is found  on  the 
low  ground t o   t h e  west of  Tyrebagger Hill and 
Brimmond H i l l .  Two assessment   boreholes   and 
s e v e n   s h a l l o w   p i t s   w e r e   s i t e d   i n   t h e   b l o c k ;  
th ree   p roved   po ten t ia l ly   workable   sand   and  
g r a v e l  a t  the   sur face   and   th ree   p roved  
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Table 16 BLocl; I ( o n  Resource  Sheets 2 & 3) :  Data from sample points and the  assessment of resources 

Sample point Recorded thickness Mean grading  percentage 

Borehole  Total Depth Inter-  
mineral of  vening 

m m m 
burial  waste 

N J  80 N E  4 6.8 0.5  3.2 
N J  81 SW 1 1.2 0.3 - 
NJ 81 SW 2 1.0 0.2 - 
Mean 3.0 0.3 1.1 

Fines  Fine 
sand 

-I 
mm - a m m  

16 +k 

7 13 
6 11 
5 23 

7 14 

Medium Coarse 
sand sand 

-1 mm -4 mm 
a +1 

34  23 
23  22 
57 13 

34 22 

Fine 
gravel  
+4 
-16 mm 

12 
19 

2 

12 

Coarse Cobbles 
gravel  and 
+16 boulders 
-64 mm +64 mm 

l o  1 
19 0 
0 0  

10 1 

Descriptive 
category 
( see   the  
diagram 
i n  Appendix 
C) 

PS 
SG 
S 

PS 

Inferred  assessment of Resource Block I  (Lacustrine alluvim, fluvioglacial  terraces  and  glacial sand and 
gravel  between  Blackburn  and Westhill) 

Total  area  (excluding  Westhill urban area)  
Westhi l l  urban area ( n o t  assessed)  
Area of  sand and gravel   in   Westhi l l  urban area,  not  assessed 
Area of  exposed  mineral 
Area of  concealed  mineral 
Total  area of mineral-bearing ground 
Area of ground worked for  sand and gravel  
Area of barren  ground  (excluding  Westhill urban ares )  
Mean thickness  of  overburden 
Mean thickness  of  mineral 
Estimated volume of mineral 

p o t e n t i a l l y   w o r k a b l e  till. 
A t  Blackburn, a l a r g e   s p r e a d   ( a l m o s t  2km2) 

of   s andy   l acus t r ine   a l luv ium marks t h e   p o s i t i o n  
of  a former  lake.  A borehole  (NJ  81 SW 2) s i t e d  
on t h e s e   l a c u s t r i n e   d e p o s i t s   n o r t h  of  Burnside 
Crofts,   proved l m  of   humic  sand  overlying till. 
Geo log ica l  mapping i n   t h e   v i c i n i t y   i n d i c a t e s  
t h a t  much o f   t h e   l a c u s t r i n e   a l l u v i & - c o n s i s t s  of 
s i l t  and   c l ay   ove r ly ing   po ten t i a l ly   workab le  
sand.  The  sand i s  of  only  minor  importance as a 
r e source ,   be ing   t h in   and   occu r r ing   c lose   t o ,   o r  
below  the  groundwater   table .  The l a k e  would 
have  drained  northwards  through a n a r r o w   v a l l e y  
a t  B l a c k b u r n ,   t o   d e b o u c h   i n t o   t h e   v a l l e y   o f   t h e  
River  Don a t  Kina ld i e .  

A small v a l l e y   l y i n g  t o  t h e  west of  t h e  
lake-bas in   forms   the   lowes t   par t   o f  a g l a c i a l  
d r a i n a g e   c h a n n e l   t h a t  is now occupied by t h e  
Wogle  Burn.  The v a l l e y  i s  f l anked  by low 
kame-terraces  and i s  f l o o r e d  by g r a v e l l y  
alluvium. A p i t  (NJ 81 SW 1) dug i n   t h e  
kame- t e r r ace   t o   t he   no r th   o f   Backh i l l   p roved  
1.2m o f   f l u v i o g l a c i a l   s a n d   a n d   g r a v e l   r e s t i n g  on 
till. 

Mounds o f   g l a c i a l   s a n d   a n d   g r a v e l   o c c u r   a t  
the   southern   end   of   the   l ake-bas in ,   near  Mill of 
B i r sack  C831 1061, but   mos t   o f   the   depos i t   has  
been  worked  out. An a s s e s s m e n t   p i t  (NJ 81 SW 3 )  
excava ted   immedia t e ly   t o   t he  west o f   t h e  
r e s to red   s and   and   g rave l   p i t   p roved  3.4m of  
till, not  bottomed. 

An i s o l a t e d   s p r e a d   o f  hummocky sand  and 
g r a v e l   o c c u r s  a t  L i t t l e   C l i n t e r t y ,   b u t  a p i t  ( N J  
81  SW 4)   s i t ed   nea rby   on ly   p roved  2.0m (no t  
bo t tomed)   o f   po ten t ia l ly   workable  till. T i l l  i s  
very  sandy i n   t h i s  area. 

Smal l   l akes  (now marked  by  hollows f i l l e d  
wi th   pea t   and   a l luv ium)   a l so   once   ex i s t ed   a round  
Westhi l l .   These  hol lows are f l anked  by f l a t  
sp reads   o f   s and   and   g rave l   t ha t  were depos i t ed  
as de l t a s   o r   kame- t e r r aces  by meltwaters 
d ra in ing   i n to   t he   l akes .   Seve ra l   ho l lows   have  
b e e n   f i l l e d   w i t h  waste e a r t h .  

Th icke r ,  moundy d e p o s i t s   o f   s a n d   a n d   g r a v e l  
f l a n k   t h e   s l o p e s   o f   t h e   h i l l s   t o   t h e  east o f  

86.80km2 
2.1 9km2 
0.5 1 km2 
2.4Lkm2 
1 .03km2 
3 .44km3 
0.15km2 

82.2 lkm2 
0 . 3 ~  
3 .Om 

10.3 million m3 

Westh i l l ,   no tab ly  Brimmond Hil l ,   where  they  form 
t h e   p r i n c i p a l   s o u r c e s  of s a n d   a n d   g r a v e l   i n   t h e  
block.  The  most  prominent mounds have  been 
worked by Grampian  Regional  Council a t  a p i t  
[SSO 0801 near  Borrowstone. The p i t   f a c e   o n c e  
r evea led  15m of  well bedded,   c lean  sand  and 
g r a v e l   b u t   t h e   d e p o s i t  i s  now l a r g e l y  worked 
ou t .   Pebb les   o f   g ran i t e   p redomina te ,   c lo se ly  
followed by  psammite; t he   s and  is sharp  and 
composed ma in ly   o f   d i saggrega ted   g ran i t e .   O the r  
d e p o s i t s   i n   t h e  area are of   b roadly  similar 
composi t ion ,   be ing   der ived   main ly   f rom  gran i te .  
A t r ia l  p i t  (NJ 80 NW 4 )  s i t e d   t o   t h e  west of 
Borrowstone P i t  proved 3.5m of mixed,   general ly  
c l a y e y   d e p o s i t s .  

A borehole  (NJ 80 NE 4 )  i n   t h e  moundy sand 
and   grave l  a t  Westholme  proved 3.0m of  pebbly 
sand   over ly ing  till and  sandy  gravel .  

A small sp read  of sand   and   grave l   occurs  
benea th   a l luv ium  and   pea t  in the  low-lying 
ground t o  the   sou th   o f   K i rk ton   o f   Skene  C803 
0 771. 

Block J (Table   17)  
The  boundaries  of  Block J are drawn t o   i n c l u d 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 e t w e e n   t h e   v a l l e y  
o f   t he   R ive r  Don a n d   t h e   c o a s t   t o   t h e   n o r t h   o f  
Bridge  of Don. The b lock  i s  bounded t o   t h e  
n o r t h  by P o t t e r t o n   v i l l a g e   a n d  by a s teep-sided 
g l a c i a l   d r a i n a g e   c h a n n e l   o c c u p i e d  by t h e   M i l l d e n  
Burn. 

Block J i n c l u d e s  many l a rge   s and   and   g rave l  
p i t s ,   b o t h   a c t i v e   a n d   d i s u s e d ;  i t  c o v e r s   t h e  
ground  where  most   of   the   aggregate   produced  in  
the  Aberdeen area is  c u r r e n t l y  won. On t h e  
published  1:50 000 d r i f t  map ( s h e e t  771,  most  of 
t h e  area covered   by   the   b lock  i s  shown as sand 
and  gravel .  Mapping undertaken as p a r t   o f   t h i s  
assessment ,   however ,   ind ica tes   tha t  less than  32 
pe r   cen t   o f   t he  area p rev ious ly  mapped as sand 
and   g rave l  is ac tua l ly   mine ra l -bea r ing .  Of t h i s  
mineral-bear ing  ground,  69 p e r   c e n t   r e m a i n s   t o  
be  worked  and 31 p e r   c e n t   h a s   b e e n   ( o r  i s  
c u r r e n t l y   b e i n g )  worked. 

In terms of  a c c e s s i b i l i t y ,   t h i c k n e s s ,  
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Table 17 Block J: Data from sample  points and the  assessment  of  resources 

Sample point Recorded thickness  Mean grading  percentage 
Descriptive 
category 

Borehole  Total Depth Inter-  Fines F€ne Medium Coarse  Fine  Coarse  Cobbles ( see   the  
mineral  of vening sand  sand sand gravel   gravel  and diagram 

m m m mm -$mm -I  mm -4 mm -16 mm -64 mm 6 4  mm C) 
burlal  waste -& +A +i +I +4 +16 boulders i n  Appendix 

-----___---- 
NJ  91  NW 42 4.7 0.3 - 3  6 29 21 13  16 12 SG 
NJ 91  NE 12 10.2+ 0.3 1.1 10  38 35  7 4 4 2 CPS 
NJ 91  SW 1 2.9 0.1 - 5  7 14  12 12  21 29 G 
NJ 91 SW 2 13.9+ 1.1 - 4 16 28 21 9  9 13 Sc. 
NJ 91  SW  6 6.0 0.3 - 1  3 27  29 16  12 1 2  SG 
NJ 91 SW 7 15.3 1.0 - 5  7 23  20 15  18 12 Sc, 
NJ 91  SW  10 2.8 0.3 - 11 1 1  12  18 23  22 3 Cc: 
NJ 91 SW  11 6.7+ 0.3 1.5 16 42 18  7 5 4 8 CPS 
NJ  91 SW  12 6.3 2.3 - 6  28 44 12 2 3 5 PS 
NJ 91 SW 14 1.1 0.2 - 29 10 17 12 12 20 0 vcsc 
NJ 91 SE 1 1.0 2.0 - 13 83 4 0 0 0 0 cs 
NJ 91  SE 2 1.9 0.4 - 12  12 31  21 10 1 1  3 CPS 

Mean 6.1 0.7  0.2  7 19 27 17 10 11 9 SG 

S ta t i s t i ca l  assessment of Resource Block J (Glacial sand  and gravel between Dyce, Potterton and Bridge of 
Don 

Total  area  (excluding  Potterton urban area) 
Potterton urban area  ( including O.lkm2 sand and grave l ,  

Area o f  exposed  mineral 
Area of concealed  mineral 
Total  area o f  mineral-bearing ground 
Area of ground worked f o r  sand and gravel  
Area of  barren ground (excluding  Potterton urban area)  
Mean thickness  of overburden 
Mean thickness  of  mineral 
Estimated volume of mineral 

not  assessed) 

- ,  .- . . 
-- ~ . < x  . .- - -> -- I - .  

e x t e n t  and  grading,   the   present   workings are ,' ' 

u n d o u b t e d l y   c o n c e n t r a t e d   w i t h i n   t h e   b e s t  
depos i t s   o f   s and   and   g rave l   i n   t he   b lock .   Th i s  
i s  under l ined  by  comparing  the mean th ickness   o f  
sand   and   grave l   recorded   f rom  working   p i t s  
( 9 . 7 ~ )   w i t h   t h e  mean th ickness   o f  6.lm 
c a l c u l a t e d   f o r   p o t e n t i a l l y   w o r k a b l e  material 
from  the  block as a whole.  The r e source  map 
(and   c ross -sec t ions  E-E", F-F')  shows a t  a 
g l a n c e   t h a t  many o f   t he   l a rges t   s and   and   g rave l  
depos i t s   have   been   ex tens ive ly   qua r r i ed ,   and  
t h a t  many of   the   workings   have   been   e i ther  
p a r t i a l l y   b a c k f i l l e d   o r   c o m p l e t e l y   r e s t o r e d .  
The  amount of  reclaimed  ground i n  some p a r t s   o f  
t h e  area ( fo r   example ,   a round   Annf i e ld   p i t  C930 
1 4 1 1  and  between  the Hill o f   S t r a b a t h i e  C958 
1 3 4 1  and   F i f e  H i l l  C958 1 4 7 1  now makes 
i n t e r p r e t a t i o n   o f   t h e   o r i g i n a l  morphology  of  the 
sand   and   g rave l   ou tc rops   ex t r eme ly   d i f f i cu l t .  

The s t a t i s t i c a l   v o l u m e t r i c   a s s e s s m e n t   o f  
t he   s and   and   g rave l   depos i t s   i n   B lock  J is based 
on  data   f rom  eighteen  sample  points .  Of t h e s e ,  
twelve   p roved   po ten t ia l ly   workable   sand   and  
grave l   and  two proved   po ten t ia l ly   workable  till 
(Minera l  11). Three  of   the   four   remaining sites 
proved t h i n  till rest ing  on  bedrock.   (These 
sample  points  were s i t e d   c l o s e   t o   s a n d  and 
g r a v e l   p i t s   a n d  show tha t   concea led   s and   and  
g rave l   does   no t   u sua l ly   ex t end   beyond   t he  mapped 
outcrop .  A borehole  (NJ  91 SW 9)   s i ted   be tween 
t h e   g r a v e l   p i t s  a t  Leuchlands   Crof t  C930 1 4 9 1  
and  Annfield,   for  example,   proved 3 . 6 ~   o f   w a s t e  
(mainly till) r e s t i n g  on Dalradian  bedrock.  

The minera l   depos i t s   have  a wide   var ie ty   o f  
fo rm  and   i n t e rna l   s t ruc tu re ,   bu t   t hey   can   be  
subd iv ided   i n to   t h ree   ma in   t ypes :  
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23.00km2 

0.30km2 
3.97km2 
1 .06km2 
5.03km2 
2 .26km2 
15.71km2 

0.7m 
6.lm 

30.7 mil l ion  m3 2 53% or 16 mil l ion  m3 

( a )   L i n e a r   r i d g e s   a n d   l e n t i c u l a r  mounds of sand 
and   grave l ,   o r ien ta ted   nor th-south ,   which  were 
depos i t ed  by g l a c i a l  meltwater o r   deb r i s - f low a t  
the   marg in   o f   t he   i ce   shee t .   The   depos i t s  are 
o f t e n   p o o r l y   s o r t e d   a n d   c l a y e y .  
(b)   Flat- topped mounds and hummocky r i d g e s ,  
o r i e n t a t e d  east-west, r ep resen t ing   ou twash   f ans  
a n d   d e l t a s   t h a t   w e r e   d e p o s i t e d  by mel twater  
d r a i n i n g   e a s t w a r d s   a c r o s s   t h e   d i s t r i c t   i n t o  
s tanding  water   beyond  the  margin  of   the  
ice-shee t .  
( c )   S m a l l   e s k e r s ,   s u c h   a s   t h e   s t e e p   r i d g e s   o f  
poor ly   so r t ed   g rave l   wh ich   fo rmer ly   t r ended  
southwards  from Newton o f   S h i e l h i l l  C935 1 4 4 1  
towards  Hil lhead  of  Mundurno C938 1 3 4 1 .  (The 
sand  and  gravel   has   been  largely  quarr ied  away) .  

Mine ra l   depos i t s   o f   t ype   ( a )   i nc lude   t he  
cones   o f   g rave l  a t  S t r a b a t h i e   P i t   ( s e e   t h e  
chap te r  on d r i f t   g e o l o g y )   a n d   t h e   i s o l a t e d  
mounds of  sand  and  gravel  between  Leuchlands 
P i t  C930 1 3 5 1  and  the H i l l  of  Tramaud C947 1 3 4 1  
( s e e   c r o s s - s e c t i o n  F-F' 1. Large r  mounds of  
g l ac i a l   s and   and   g rave l ,   such  as t h e  Hill of  
Tramaud a n d   F i f e  Hill C957  1441, are t h o u g h t   t o  
r e p r e s e n t   o u t w a s h   f a n s   a n d   d e l t a s   d e p o s i t e d   i n t o  
ice-margina l   l akes .  The sand  and  gravel   occurs  
i n  fining-downwards  sequences,   and  atypically,  
i t  is t h o u g h t   t o   e x t e n d   f o r  some d i s t a n c e  
benea th   t he   su r round ing  till a t   b o t h   l o c a l i t i e s .  

Faces i n   t h e   s a n d  and g r a v e l   p i t  a t  
P o t t e r t o n  (Broom H i l l )  show g r a v e l   d e p o s i t s  
fining-downwards i n t o   s a n d .  A s h a l l o w   p i t  ( N J  
91 NE 12)  dug i n   t h e   f l o o r   o f   t h e   w o r k i n g   q u a r r y  
showed f ine-grained  sand  res t ing  on s i l t  and 
c l ay .  The  bedding  of   the  sand  and  gravel  i s  
h i g h l y   c o n t o r t e d   a n d   f a u l t e d ,   i n d i c a t i n g   t h a t  



the   sed iments   have   co l lapsed   in to   vo ids ,   formed 
by the   mel t ing   o f  masses of ice i n c o r p o r a t e d   i n  
t h e   o r i g i n a l   d e p o s i t .  

Sand  and g rave l   o f   t ype   (b )  is found 
unde r ly ing   t he   w ide   r i dge   o f  hummocky t e r r a i n  
between  Corby  Loch  and  Dovecot Wood. This 
hummocky g round   p robab ly   con ta ins   t he   l a rges t  
d e p o s i t  of unworked mineral   remaining  in   Block 
J. The mine ra l  i s  t h o u g h t   t o   g e n e r a l l y  rest 
d i r e c t l y  on  bedrock  (see  cross-section  E-El),  
as i t  does   i n   t he   no r th -eas t e rn   co rne r   o f  
Bishop's  Loch P i t  C912 1451, f o r   i n s t a n c e ,  
where  the  sand  and  gravel  rests on  weathered 
s c h i s t .  A measured   sec t ion   and   p i t  ( N J  91 SW 2 )  
i n   t h e   s o u t h  west of   the  quarry  proved 1 . l m  of 
f l o w - t i l l   o v e r l y i n g  2.9m of   cobble   gravel .  The 
cobble   g rave l   passed  down in to   sand   and   ' c layey '  
sand,  which i n   t u r n   r e s t e d   o n  a f u r t h e r  5.0m of  
cobble   g rave l   (no t   bo t tomed) .  Similar depos i t a  
have   been   ex tens ive ly  worked a t  K a i m  Hill P i t  
C925 1 5 0 1  and  Annfield. 

Small  mounds o f   g l a c i a l   s a n d   a n d   g r a v e l  are 
a s s o c i a t e d   w i t h   t h e   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 a t  are occupied by the  Blackdog  Burn  and  the 
Burn  of Mundurno. Ridges  and hummocks of   poorly 
s o r t e d   c o b b l e   g r a v e l   a l s o   f l a n k   s e v e r a l   e n c l o s e d  
areas of  low  ground,  which  mark  the  posit ions  of 
former lakes, l y i n g   t o   t h e  west of S h e i l h i l l  
c935 1291 and  near   But te rywel l s  C942 1511. 
These  former lake bas ins  are f loo red  by pea t ,  
a l l u v i u m   a n 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   a n d  may 
con ta in   concea led   depos i t s  of sand   and   grave l  
l o c a l l y .  Any mine ra l   p re sen t  w i l l  occur   benea th  
t h e  water t a b l e   a n d  w i l l  be  of  only  minor 
importance as a resource .  

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 i t h i n   t h e  
r e d - d r i f t '   s e q u e n c e   t o   t h e  east of g r i d   l i n e  

93 ,  a l s o   c o n t a i n   i s o l a t e d   d e p o s i t s   o f  
po ten t ia l ly   workable   sand   and   grave l .   For  
example,   an  assessment   borehole  ( N J  91 SE 1 )  
s i t e d   t o   t h e  east o f   t h e   r e i n s t a t e d   g r a v e l   p i t  
a t  Midd le f i e ld  C951 1 4 9 1  proved 1.0m o f   ' c l ayey '  
sand   benea th  2.0m o f   ove rburden   (ma in ly   t i l l ) .  
In   genera l ,   however ,   any   sand   and   grave l   wi th in  
t h e   ' r e d - d r i f t '  is  of   negl igable   impor tance  as a 
resource .  

Tab le  18 Block K Data from  sample  points  and  the  assessment of r e sources  

Sample po in t  

Borehole 

SUB-BLOCK K1 
N J  31 NW 43 
N J  91 NW 44 
N J  91 NW 45 
N J  91 NE 10 
NJ 91 NE 11 
N J  91 NE 13 

Hean 

Recorded th i ckness  Mean grading  percentage 

Tota l   Depth   In te r -   F ines   F ine  Medium Coarse 
mine ra l  of vening  sand  sand  sand 

m m m mm -tmm -1 mm -4 mm 
b u r i a l  waste -& +I e +1 

------- 
(Glac i a l   s and   and   g rave l   f rom  Pe t t ens   t o   Po t t e r ton )  
8.7 0.3 - 20  51  20 5 
1.7  0.3 - '  7 6 23  18 
5.9 2.3 2.4 11 32 30  14 
3.3*  0.2 - 19  14  21  14 
2.1 2.9 - 12  31  48 8 
3.9  4.8  4.4 9 12  19 15 

4.3 1.8 1.1 15 31 25 11 

Fine 

+4 
g r a v e l  

-16 mm 

2 
10 
5 

15 
1 

21 

8 

Coarse 

+16 
g r a v e l  

-64 mm 

2 
29 

8 
15 
0 

19 

9 

Cobbles 
and 
boulders  
-64 mln 

D e s c r i p t i v e  
ca t egory  
( s e e   t h e  
diagram 
i n  Appendix 
C) 

vcs 
SG 
CPS 
CSG 
cs 
SG 

CPS 

SUB-BLOCK K2 (Glacial   sand  and  gravel   between Newburgh and Menie  House inc luding   the   Poveran   Esker  - 
i n s e t  map on  Resource  Sheet  2) 
N J  92 SE 2  1.4  4.4 - 8 13 36  16 6 10  11 SG 
N J  92 SE 3 7.1 0.1 - 2  4 19 30 16 13 16 
N J  92 SE 7 9.4+ 5.8 - 1 3  34 41  12 8 1 SG 

Sc, 

NJ 92 SE 8 1.7+ 1.3 - 5 3 12  17 21 38 4 G 

Mean 4.9 2.9 - 2 4 27 33  14 12 8 SG 

Overall 
Mean 4.5 2.2 0.7 8 17 26 23 11 10 5 SG 

* o v e r l i e s  1.3m po ten t i a l ly   workab le  till 

- .  

Inferred asseeemant of sub-block K1 (Glacial Inferred aeseesment of  sub-block Kz ( G l a c i a l  sand 
eand and gravel bettwen  Pettens and Potterton) and gravel between Newburgh and Menie House including 

the Fovemn Esker) 

T o t a l  area (excluding 
Balmedie  urban  area) 
Balmedie  urban area (no t  
a s ses sed )  
Area of   exposed  mineral  
Area of   concea led   minera l  
T o t a l  area of  mineral-bearing 
ground 
Area of  ground  worked f o r  
sand   and   grve l  
Area of   barren  ground 
( including  Balmedie)  
Mean th ickness   o f   overburden  
Mean th i ckness   o f   mine ra l  
E s t i m a t e d   v o l m e  of mineral 

7 .60km2 

0.29lUn2 

2.15km2 
0.30km2 
2 .45km2 

0.04km2 

5.40km2 

1.8m 
4.3m 

10.5 million d 

T o t a l   a r e a  
Area of exposed  mineral  
Area of   concealed  mineral  
T o t a l  area of   mineral-bear ing 
ground 
Area of ground worked f o r  
sand  and  gravel 
Area of barren  ground 
Mean th i ckness  of overburden 
Mean th i ckness   o f   mine ra l  
Estimated  volume of minera l  

3 .5Okm2 
0.76km2 
0 .05h2  
0.81ka2 

0. 0 4 k d  

2.65km2 
3 .Om 
4.9m 
4.0 million m3 

Note. A statistical assessment  of  volume  for  the  whole  block is g i v e n   i n   T a b l e  8 
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Block K (Table   18)  
Block K is  d i v i d e d   i n  two fo r   t he   pu rpose   o f  
assessment.  An in fe r r ed   vo lumet r i c   a s ses smen t  
i s  g i v e n   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   a n 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   t h a t   c r o p   o u t   b e t w e e n  
P o t t e r t o n   a n d   P e t t e n s .  An i n fe r r ed   a s ses smen t  
has   a l so   been  made f o r   t h e   s a n d   a n d   g r a v e l  
(pr inc ipa l ly   the   Foveran   Esker )   o f   sub-b lock  K2, 
which l ies between Newburgh and Menie  House 
(shown  on  the  inset  map on  Resource  Sheet  2).  
F i n a l l y ,  a s t a t i s t i ca l  assessment   for   the   b lock ,  
as a whole, i s  g i v e n   i n   T a b l e   8 .  

Sub-block K1 
The  main  resource  of   this   sub-block i s  t h e  
g lac ia l   sand   and   grave l ,   which   forms  a prominent 
b e l t   o f  hummocky t e r r a i n   t o   t h e   n o r t h   o f  
P o t t e r t o n ,   t a k i n g   t h e   f o r m   o f  a r i d g e   i n  
p l aces .  The f e a t u r e s  mark the   contac t   be tween  
the   ' r ed -d r i f t '   depos i t s   o f   t he   coas t   and   t he  
grey   and  brown d r i f t   i n l a n d .   T h e y  are composed 
of   sand   and   grave l   and   debr i s - f low  depos i t s   o f  
both .' red-dr i f  t ' and  inland  provenance. 

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

All o f   t h e   s i x   s a m p l e   p o i n t s   s i t e d   o n   t h e  
g l a c i a l   s a n d   a n d   g r a v e l   p r o v e d   m i n e r a l ,   b u t  
mapping  undertaken i n   c o n j u n c t i o n   w i t h   t h e  
a s ses smen t   showed   t ha t   t he   depos i t s  are less 
widespread  than as shown o n   t h e   r e c e n t l y  
publ ished 1:50 000 d r i f t  map (Shee t  7 7 ) .  The 
sand   and   grave l  is c o n c e a l e d   l o c a l l y  by t h i n  
spreads   o f   f low till a n d   s o l i f l u x i o n   d e p o s i t s  
as, f o r  example, a t  borehole  N J  91 NE 11. 

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 o f t e n  
a s s o c i a t e d   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 .  
These may a l s o   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 ( g e n e r a l l y   c l a y e y   s a n d )  as, f o r  
example, i n   b o r e h o l e  NJ 91 NW 45,  which was, 
s i t e d  on a prominent   r idge   to   the   nor th   o f  Home 
Farm, Belhelvie .  Glacial sand   and   grave l   has  
been  worked i n  a small p i t   n e a r   B e l h e l v i e  Sewage 
Works c949  1751 a n d   a l s o  a t  Mi l ton   o f   Po t t e r ton  
C944 1 6 1 1 .  I n   t h e  l a t t e r  case, t h e   g r a v e l l y  
d e p o s i t s  are o v e r l a i n  by sand ,   in te rbedded   wi th  
r e d d i s h  brown s i l t  and  c lay.  

The minera l   depos i t s   o f   sub-b lock  K l  are 
h i g h l y   v a r i a b l e   b o t h   i n  terms of   th ickness   and  
g rad ing   bu t  many o f   t h e   s p r e a d s   o f   p o t e n t i a l l y  
workable material do  occur  above  the  groundwater 
t a b l e .  

Sub-block K l  a l s o   i n c l u d e s  small mounds Of  

Sub-block K2 
The  most  important  resource i n   t h i s  sub-block i s  
the   g l ac i a l   s and   and   g rave l   fo rming   t he   Fove ran  
Esker,   which i s  c u r r e n t l y  worked i n  a small p i t  
a t  Drums L988  2251. S e c t i o n s   i n   t h e   w o r k i n g   p i t  
show t h e   e s k e r   t o   b e  composed o f   p o o r l y   s o r t e d  
c o b b l e   g r a v e l   c o n t a i n i n g   q u a r t z i t e   a n d  'Old Red 
Sandstone'  erratics,  t o g e t h e r   w i t h   p e b b l e s  of  
g r a n i t e ,   s c h i s t   a n d   v e i n - q u a r t z .  Two assessment  
bo reho les   and   one   sha l low  p i t  were s i t e d   o n   t h e  
e ske r   r i dge .  The borehole  a t  P i t s c a f f   C r o f t  (NJ 
92 SE 7 )  proved 9.4m of   s andy   g rave l   (no t  
bo t tomed)   over la in  by 5.8m of till and 
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 e r e a s  a p i t  (NJ  92 
SE 8 )   s i t e d   n e a r b y   p r o v e d  0.9m of  reddish-brown 
till o v e r l y i n g   c o a r s e   g r a v e l .  A borehole  (NJ  92 
SE 3 )  a t  Hatterseat proved 7.lm o f   g r a v e l  
res t ing   on   bedrock .  

A t  Drums, t h e   g l a c i a l   s a n d   a n d   g r a v e l  
e x t e n d s   f o r  a t  least a s h o r t   d i s t a n c e   b e n e a t h  
the   su r round ing  till, as proved by a borehole  
( N J  92 SE 2), s i t e d   t o   t h e  east o f   t h e   e s k e r  
r idge ,   which  showed 1.4m of sandy  grave l   benea th  

4.4m of  till a n 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 .  
I s o l a t e d  mounds of g l a c i a l   s a n d   a n d   g r a v e l  

are present   be tween  Del f r igs  [970  21 11  and Mill 
of  Menie,   and  a lso a t  East P i t s c a f f  [992  2311, 
where   t he   g rave l   con ta ins   abundan t  ' r e d - d r i f t '  
erratics.  The remainder   o f   the   a rea  i s  covered 
by ' r e d - d r i f t '   ( t i l l   a n d   g l a c i o l a c u s t r i n e  
depos i t s )   and  i s  cons idered   to   be   bar ren .  

Block L (Table   19)  
T h i s   b l o c k   i n c l u d e s  blown  sand  and  Post-Glacial  
beach   and   es tuar ine   depos i t s   be tween Newburgh 
and  Bridge  of Don. Block L i s  approximately 
14km long   and   ex tends   up   to  lkm in land   f rom  the  
mean high-water mark.  The present-day  beach  and 
e s t u a r i n e   d e p o s i t s   o c c u r r i n g   b e l o w   t h e  mean 
high-water  mark are n o t   a s s e s s e d .  Most o f   t he  
block  contains   exposed  mineral ;   barren  ground is  
r e s t r i c t e d   t o   s p r e a d s   o f  ' r e d - d r i f t '  
( g l a c i o l a c u s t r i n e  s i l t s  a n d   c l a y s )   t o   t h e   s o u t h  
of  Balmedie,  and to   t he   a l luv ium  o f  streams, 
which   cu t   th rough  the   b lown  sand   near   the   coas t .  

Block L is  d i v i d e d   i n  two f o r   d e s c r i p t i v e  
p u r p o s e s .   S i x   d a t a   p o i n t s  were s i t e d   i n   t h e  
b lock;   four   p roved   po ten t ia l ly   workable   sand   and  
g r a v e l .  The v a l u e   o f   t h e   r e s o u r c e s   i n   t h e  
block,  as a whole, i s  l i m i t e d ;  most  of  the 
m i n e r a l   c o n s i s t s   o f   t h i n   s p r e a d s   o f  blown  sand 
c l o s e   t o  sea leve l .   Coarse-gra ined   aggrega te  i s  
conf ined   t o   i so l a t ed   l enses   o f   s and   and   g rave l  
occu r r ing   w i th in   t he   unde r ly ing   c l ayey  
' r ed -d r i f t '   depos i t s ;   beds   o f   pebb ly   s and   w i th in  
the   Pos t -Glac ia l   beach   and   e s tua r ine   depos i t s ;  
and small mounds o f   g l a c i a l   s a n d   a n d   g r a v e l  
( l a rge ly   concea led   benea th   ' o lde r '  blown  sand). 
The f i g u r e s   g i v e n   i n   T a b l e   1 9   f o r  mean th i ckness  
and  estimated  volume  of  mineral  must be t r e a t e d  
w i t h   c a u t i o n  as the   po ten t i a l ly   workab le  
d e p o s i t s   ( e s p e c i a l l y   t h e  blown  sand)  range i n  
th i ckness   cons ide rab ly   w i th in   ve ry   sho r t  
d i s t a n c e s   ( t e n s   o f   m e t r e s ) .  

Sub-block L1 
B l o w  sand from Pettens Links t o  Balgown.i@ Golf 
Course 
The m i n e r a l   d e p o s i t s   i n   t h i s   s u b - b l o c k   c o m p r i s e  
blown  sand  and  "older"  blown  sand. They o v e r l i e  
' red-dr i f t '   and   Pos t -Glac ia l   beach   and   es tuar ine  
depos i t s ,   which  may a l l  c o n t a i n  some p o t e n t i a l l y  
workable   sand  and  gravel ,   though  none was 
recorded  f rom  the two s a m p l e   p o i n t s   i n   t h e  area. 

The  blown  sand,  which  forms a b e l t   o f  
p a r t i a l l y   s t a b i l i s e d   s a n d   d u n e s  up t o  15m h igh ,  
c o n s t i t u t e s   t h e   p r i n c i p a l   r e s o u r c e   o f   t h e  area. 
The dunes  extend  up  to  400m in l and   f rom  the  
c o a s t  a t  Mil lden  Links C967 1 5 9 1 .  They are 
composed o f   c l e a n ,   f i n e   a n d  medium-grained 
quar tzose   sand .  The blown  sand  thins  markedly 
i n   t h e   d e f l a t i o n   h o l l o w s   b e t w e e n   t h e   d u n e s .  

A t  Murcar  Golf  Course C961 1291, and 
between  Blackdog  Links C964 1 4 7 1  and  Millden 
L i n k s ,   t h e  modern  dunes  abut a r idge   o f   ' o lde r '  
b lown   s and ,   t ha t   concea l s   beds   o f   g l ac i a l   s and  
a n d   g r a v e l   l o c a l l y .   F o r   i n s t a n c e ,  2 t o  3m of 
' o l d e r '  blown sand was seen  on  top  of  l m  of  
s a n d y   g r a v e l   i n   t h e   b a n k   o f  a stream a t  Mil lden 
Links C9662 15971.  The grave l   inc luded   pebbles  
a n d   c o b b l e s   o f   g r a n i t e ,   q u a r t z i t e ,   s c h i s t   a n d  
'Old Red Sandstone ', a l l  t y p i c a l  of material 
a s s o c i a t e d   w i t h   t h e   ' r e d - d r i f t '  . 

A borehole  (NJ 91 NE 14)  a t  Blackdog  Rif le  
Ranges  proved 1.5m o f  b lown  sand   res t ing  on 
r edd i sh -b rown   g l ac io l acus t r ine   depos i t s .  

North  of   Mil lden  Links,   the   modern  dunes 
are s e p a r a t e d   f r o m   t h e   ' o l d e r  ' blown  sand by a 
low-lying area, up t o  50Om wide,  mantled by t h i n  
sp reads  of blown  sand. A s h a l l o w   p i t  (NJ 91 NE 
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Table 19 Block  L  Data from sample  points and the  assessment  of  resources 

Sample point Recorded thickness  Mean grading  percentage 
Descriptive 
category 

Borehole  Total Depth Inter-  Fines  Fine Medium Coarse  Fine  Coarse  Cobbles ( see   the  
mineral  of vening sand  sand sand gravel   gravel  and diagram 

m m m mm - t m m  -1 mm -4 mm -16 lnm -64 mm HA mm C) 
burial  waste -i +A e +1 +4  +16 boulders i n  Appendix 

SUB-BLOCK L1 (Blown  sand from Pettens  Links  to  Balgomie Golf Course) 
NJ 91 NE 14 1.5 - - 4  58 38 0 0 0 0 S 
N3 91 NE 15 0.9  0.2 - No grading  data  available 

SUB-BLOCK L2 (Blown  sand and Pos t -Glac ia l  beach and estuarine   depos i ts  from St   Peter's  well t o  Mill Of 
Menie - on i n s e t  map) 
N3 92 SE 4  0.7 0.1 - No grading  data  available 
N3 92 SE 5  5.1 0.3  0.6 6 34 36  15 5 4 0 PS 
N3 92 SE 6 1.1 0.1 - No grading  data  available 
N3 92 SE 9 2.5+ - - 4 63 17 1 4 1 1  0 PS 

Mean* 2.0 0.1 0.1 5 46 31 9 4 5 0 PS 

* f igures   for  whole o f  Resource  Block L 

Inferred asseasrnent for  Resource Block L (Elawn sand between Pettens Links and Balgmrie  Golf  Course and 
also Post-Glacial beaah and estuarine  deposits and Blmn sand between St.  Peters  Well and Mill of Menie - 
on inset  map) 

Total  area 10.10km2 
Area of  exposed  mineral 8.00km2 
Area of  concealed  mineral O.lOkm2 
Total  area  of  mineral-bearing ground 8.40km2 
Area of ground worked f o r  sand and gravel  0.20km2 
Area of  barren ground 1.10km2 
Mean thickness  of overburden O.lm 
Mean thickness  of  mineral 2 .Om 
Estimated volume of mineral 16.8 million a3 

medium t o   f i n e - g r a i n e d   q u a r t z o s e   s a n d .  S m a l l  
mounds 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 ,  
mainly  concealed  beneath a cover  of  blown  sand. 
l o c a l l y   c o n c e a l s  blown sand  and  Post-Glacial  
b e a c h   a n d   e s t u a r i n e   d e p o s i t s  a t  Pe t t ens   L inks .  

The sand  dunes  have  been  worked i n  a p i t  a t  
Blackdog  Links.   'Older '  blown s a n d ,   t o g e t h e r  
w i t h   u n d e r l y i n g   d e p o s i t s   o f   g l a c i a l   s a n d   a n d  
gravel ,   have  been worked i n  p i t s  a t  Blackdog 
R i f l e  Ranges  and  Blackdog Rock C964 1381. 

Sub-block @ 
Blown  sand and Post-Glacial beach and estuarine 
deposits  from St Peter 's  Well t o  Mill of Menie. 

Sub-block L2 c o v e r s   t h e   c o a s t a l   z o n e   o f   t h e  
i n s e t  map on  Resource  Sheet 2. The ground i s  
predominant ly   minera l -bear ing ,   bu t   to   the   south  
of  Drums Links C99S 2241, t h e  blown  sand i s  t h i n  
and   ove r l i e s   non-mhera l   Pos t -Glac ia l   beach   and  
e s tua r ine   depos i t s   cons i s t ing   ma in ly   o f   beds   o f  
pea t ,  s i l t  and  c lay.  A borehole   and   th ree  
sha l low  p i t s   on   Menie   L inks  C990 2131 proved  up 
t o  3.8m o f   Pos t -Glac ia l   beach   and   e s tua r ine  
d e p o s i t s   ( c o n s i s t i n g   o f   p e b b l y   s a n d   w i t h   t h i n  
beds   o f   coarse   g rave l )   benea th  a t h i n   c o v e r   o f  
blown  sand  and  overlying till. 

The  blown  sand  occurs as sand  dunes  which 
show c o n s i d e r a b l e   v a r i a t i o n s   i n   s i z e   a n d  
morphology.  The d e p o s i t   c o n s i s t s   o f   c l e a n ,  
medium to   f ine-gra ined   quar tzose   sand .   Smal l  
mounds of 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 ,  
mainly  concealed  beneath a cover   of  blown sand. 

Speculative  (non-volumetric) assessment of  
Resource  Block M ( A 1  luvium and f luvioglacial  
sand and gmvet between Dyce and Bridge o f  Don 
exluding a l l  urban areas) 

Tota l  area 9.5 okm2 
Area of exposed  mineral  0.12km2 
Area of  concealed  mineral  1.24km2 
T o t a l  area of  mineral-bearing  ground 1.36km2 
Area of ground  worked for   sand   and  
g r a v e l  0.09km2 
Area of  barren  ground 8.15km2 

B l o c k  M 
The boundar ies   o f   b lock  M are drawn t o   i n c l u d e  
t h e   v a l l e y   o f   t h e   R i v e r  Don between Dyce and   the  
r i v e r ' s  mouth.  The b l o c k   s t r a d d l e s   r e s o u r c e  
s h e e t s  2 and 3. It is confined  by  the  urban 
developments  of Dyce, Bucksburn  and  Aberdeen  on 
the   southern   bank  of t h e   r i v e r  and by Bridge of 
Don on   the   nor thern   bank .   Al though  no  
a s ses smen t   p i t s   o r   bo reho les  were sunk i n   t h e  
b lock ,   po ten t i a l ly   workab le   s and   and   g rave l   does  
o c c u r ,   e s p e c i a l l y   b e n e a t h   t h e   r i v e r   a l l u v i u m .  

Upstream,  the  River  Don f lows  eastwards  and 
has   cu t   t h rough   l a rge  mounds of   sand   and   grave l  
a t  Mill of  Dyce. I n   b l o c k  M, however ,   t he   r i ve r  
n o   l o n g e r   f o l l o w s   t h e   p r i n c i p a l   r o u t e   o f   g l a c i a l  
meltwater drainage,   which was eastwards  f rom 
Dyce, s t r a i g h t   t o w a r d s   t h e   c o a s t   t o   t h e   n o r t h   o f  
Bridge  of Don. I n s t e a d ,   t h e  modern r i v e r   f l o w s  
s o u t h w a r d s   u n t i l  i t  meets t h e   g l a c i a l   d r a i n a g e  
channel  now occupied by t h e  Bucks Bum,  which 
c a r r i e d  meltwaters eas twards   towards   the   coas t .  
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Terraces unde r l a in  by f   l u v i o g l a c i a l   s a n d  
and   grave l   occur   downst ream  of   the   conf luence   o f  
t he   R ive r  Don and  the  Bucks  Burn, bu t   t hey  are 
a l m o s t   e n t i r e l y   b u i l t - o v e r .  The d e p o s i t s  were 
former ly  worked a t  Woodside P i t  C912 0951. 
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  l i e  
immedia t e ly   t o   t he   no r th  west of  Bridge of Don, 
b u t   t h e y   t o o  are l a rge ly   bu i l t -ove r .   These  
d e p o s i t s  were former ly  worked i n   t h e   l a r g e  
R o a d s i d e   P i t  C938 1053 .  

Uns te r i l i zed   r e sources   o f   s and   and   g rave l  
are r e s t r i c t e d   t o   t h e   a l l u v i a l   d e p o s i t s  
under ly ing   the   f loodpla in   and   low- ly ing  terraces 
of   the  River  Don. Sand  and g r a v e l  was recorded 
b e n e a t h   a l l u v i u m   i n   e x c a v a t i o n s   f o r  a new b r idge  
a t  P e r s l e y   a n d   t h e   d e p o s i t  i s  probably 
widespread ,   a lbe i t   main ly   be low water t a b l e .  

Block lY (Table  20)  
Block N l ies  t o   t h e   n o r t h   o f   t h e   R i v e r  Dee and 
south  of  a l i n e  drawn  from  the  western  margin  of 
Resource  Sheet 3 towards  Cul ts .  The sand  and 
g r a v e l   d e p o s i t s  of t h i s   b l o c k  are c l o s e l y  
a s s o c i a t e d   w i t h  a series o f   m a j o r   g l a c i a l  
d ra inage   channe l s   t ha t   c ros s   t he   a r ea   and   t ha t  
are now occupied by small mis - f i t  streams 
d r a i n i n g   s o u t h w a r d s   i n t o   t h e   R i v e r  Dee. Bedrock 
c r o p s   o u t  on t h e   i n t e r f l u v e s ,   f o r m i n g  small 
h i l l s   s u c h  as Hill of  Ardbeck r840  0131, Beans 
Hill C845 0371 and Hill of  Ord C825 0371. The 
l o w e r   h i l l - s l o p e s  are t i l l  covered  and  include 
small pea t - f i l l ed   rock   bas ins .  

Eleven  sample  points  were s i t e d   i n   t h e  
block,   of   which,   seven  proved  potent ia l ly  
workab le   s and   and   g rave l   w i th   neg l ig ib l e  
overburden. Two proved   po ten t ia l ly   workable  
till (Minera l  11). No concealed  sand  and  gravel  
was found a t   t h e   a s s e s s m e n t  s i tes,  t h o u g h   t h i n  
sp reads   o f   f l uv iog lac i a l   s and   and   g rave l  
probably l i e  benea th   t he   a l luv ium of t h e  
Gormack, Cu l t e r   and  Temple burns.  

The  main sou rces   o f   mine ra l   i n   B lock  N 
o c c u r   w i t h i n   l e n t i c u l a r  mounds of 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   v a l l e y s  of t h e  Gormack,  Temple 
and  Cul ter   burns.   Sand  and  gravel   a lso  forms 
s teep-s ided  mounds  and r i d g e s   i n   t h e   v a l l e y  of 
t h e  Ord  Burn  and i n   t h e   b r o a d   v a l l e y   b e t w e e n  
Blacktop  C861 0421 and  Bie lds ide .   Extens ive  
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   f l a n k   t h e  
v a l l e y s  of  Redwell  Burn  and  Leuchar  Burn i n   t h e  
no r th -wes t   o f   t he   b lock ,   bu t   t hese   depos i t s  are 
g e n e r a l l y   t h i n .  

An i n fe r r ed   vo lumet r i c   a s ses smen t  is 
o f f e r e d   f o r   t h e -   s a n d   a n d   g r a v e l   i n   B l o c k  N as a 
whole ,   bu t   the   b lock   has   been   subdiv ided   in to  
f o u r  areas f o r   d e s c r i p t i v e   p u r p o s e s .  

Temple, Gomnack and Culter burns 
The t h i n   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   v a l l e y   o f  Temple  Burn ( sou th  west of 
P e t e r c u l t e r )   h a v e  a hummocky, e x t e n s i v e l y  
k e t t l e d   s u r f a c e .   T h i s   i n d i c a t e s   t h a t   t h e y  were 
depos i ted   over   dead  ice, by g l a c i a l  meltwater 
which   f l owed   eas twards   t o   j o in   t he   va l l ey  of t h e  
River  Dee s o u t h   o f   P e t e r c u l t e r .  An assessment  
p i t  ( N J  80 SW 6 )  i n   t h e s e   d e p o s i t s   p r o v e d   o n l y  
0.9m of   sand   and   grave l   over ly ing  till. 

The g l ac i a l   s and   and   g rave l   a round   t he  
Gormack a n d   C u l t e r   b u r n s   ( n o r t h  west of 
P e t e r c u l t e r )   o c c u r s  as a series of  low 
l e n t i c u l a r  kames.  The sand   and   g rave l  i s  
g e n e r a l l y   t h i n .  A borehole  ( N J  80 SW 4 )  s i t e d  
on a low mound t o  the   nor th   o f   Eas te r   Angus ton  
C816 01 7 1  proved 2.8m of   sandy  grave l   over ly ing  
grey-brown till. A t r ia l  p i t  ( N J  80  SW 5) s i t e d  
nea r  West Cra ig ton  C828 0181 a l s o  showed 2.8m of  
g r a v e l ,   r e s t i n g   h e r e  on 3m o f   p o t e n t i a l l y  
workable till (not  bottomed).  One o f   t h e   l a r g e r  

: .  mounds o f   s a n d   a n d   g r a v e l   i n   t h e  area has  been 
worked on a small scale nea r  West Wardmill C812 
0111. To t h e  west o f   Pe t e rcu l t e r ,   where   t he  
C u l t e r  Burn  flows  between  the Hill of  Ardbeck 

Table 20 Block N: Data from sample  points and the  assessment of resources 

Sample point Recorded thickness  Mean grading  percentage 
Descriptive 
category 

Borehole  Total Depth Inter-  Fines  Fine Medium Coarse  Fine  Coarse  Cobbles ( see   the  
mineral  of  vening  sand sand  sand gravel   gravel  and diagram 

burial  waste -k +& +i +1 +4 +16 boulders i n  Appendix 
m m m mm -tmm -1 mm -4 mm -16 mm -64 mm +64 mm C) 
---------- 

NJ 80 SW 2 1.2* 0.2 - 10 1 1  14 1 1  1 1  36 7 CG 
NJ 80 SW 4 2.8 0.5 - 4 7 33 32  12 9 3 SG 
NJ 80 SW 5 2.8** 0.2 - 1 1 5 13 33 31  16 G 
NJ 80 SW 6 0.9 0.1 - 1 2  25 31 30 1 1  0 SG 
NJ 80 SW 7 3.2+ 0.1 - 8 3  12 21  12 23  21 G 
NJ 80 SW 8 1.0 0.2 - 13 2 9 11 1 1  22  32 CG 

Mean 2.0 0.2 - 6 4 16 21 18 22 13 G 

* o v e r l i e s  2.2u+ decomposed gran i te ,   po tent ia l ly  workable 
** o v e r l i e s  3.0& potent ia l ly  workable till 

Inferred assessment of Resource Block N (Glacial sand  and gravel  in  the  valleys of the Leuchar, Ord, 
Cormack, Culter and Temple Burns) 

Total  area 
Area of exposed  mineral 
Area of concealed  mineral 
Total  area of mineral-bearing ground 
Area of ground worked f o r  sand and gravel  
Area of barren  ground 
Mean thickness of overburden 
Mean thickness  of  mineral 
Esthted  volume of dneral 

35.29km2 
2.55km2 
0.31km2 
2.86h2 

32.42km2 
0.01km2 

0.2m 
2 .Om 
5.7 mil l too m3 
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and Newmill H i l l ,  a t h i c k   s e q u e n c e   o f   g l a c i a l  
sed iment   has   been   depos i ted .   Exposures   in   these  
d e p o s i t s   t o   t h e  east of Newmill H i l l  show  them 
t o   c o n s i s t  a t  least i n   p a r t   o f   s a n d   a n d   g r a v e l ,  
l a r g e l y   b u i l t   o v e r .  

The s u b - a l l w i a l   s a n d   a n d   g r a v e l   o f   t h e  
s t r e a m   v a l l e y s  is of  minor  importance as a 
re source ,   occu r r ing  as t h i n   s p r e a d s  
predominantly  below  the water t a b l e .  

Leuchar and Redwell  burns 
In  the  valleys  of  Leuchar  Burn  and  Redwell   Burn, 
t h e   g l a c i a l   s a n d   a n d   g r a v e l  is e x t e n s i v e l y  
ke t t l ed   and   appea r s   t o   have   been  l e t  down on t o  
an   undu la t ing   su r f ace   fo l lowing   t he   me l t ing   o f  
bu r i ed  ice. The sand   and   g rave l   r anges   g rea t ly  
i n   t h i c k n e s s   a n d  is s e e n   t o   t h i n   r a p i d l y   a g a i n s t  
bedrock  near  Broadwater C808 0 4 1 1 .  In  t r i a l  p i t  
N J  80 SW 2, 1.2m of   sand   and   grave l  was s e e n   t o  
rest d i r e c t l y  on g r a n i t i c   b e d r o c k   s u f f i c i e n t l y  
d i s a g g r e g a t e d   t o   g r a d e  as ' c l ayey '   s andy  
g rave l .  The  most   important   resource  in   this  
area is  probably   the   r idge   o f   sand   and   grave l  
l y i n g   t o   t h e   n o r t h   o f   t h e  Ord Burn,  north  of 
West Lasts C8Zl 0 3 8 1 .  

Ord and S i l v e r  burns 
Around East B r o t h e r f i e l d  2844  0431 g l a c i a l   s a n d  
and   grave l   forms  a complex  of  esker  r idges  and 
kames  up t o  12m h i g h   w i t h i n   t h e   v a l l e y s   o f   t h e  
Ord  Burn  and S i l v e r  Burn.  The  kames  and eskers 
are composed  of  poorly  sorted  sand  and  gravel 
va ry ing   w ide ly   i n   bo th   g rad ing   and   t h i ckness .  
The area is s t rewn  wi th   boulders   and  many o f   t h e  
d e p o s i t s  w i l l  be   very   coarse   indeed .  The 
depress ions   be tween  the   r idges   and  mounds are 
f i l led   wi th   water - logged   pea t .  

._ .. 

Black top  to B e i l d s i d e  
The f loo r   o f   t he   va l l ey   be tween   B lack top   and  
B ie lds ide  is occupied by  kames and   e ske r s   o f  
similar d i m e n s i o n s   t o   t h o s e   i n   t h e   v a l l e y s   o f  
t h e  Ord Burn  and t h e   S i l v e r  Burn,   but   the  
d e p o s i t s  are g e n e r a l l y  less coarse.   The  form  of 
s and   and   g rave l   depos i t s  is s e e n   i n   c r o s s -  
s e c t i o n  H - H', on Resource  Sheet 3. Some of  
t h e   s a n d   a n d   g r a v e l  mounds are p a r t i a l l y  capped 
by till. 

BLOCK 0 (Table  21) 
This   b lock   inc ludes   the   f loodpla in   and   low- ly ing  
a l l u v i a l  terraces of   the  River  Dee toge the r   w i th  
t h e   f l w i o g l a c i a l   k a m e - t e r r a c e s   w i t h i n   t h e  
va l l ey .  The b lock   ex tends   f rom  the   wes te rn  
margin  of  Resource  Sheet 3 ,  downstream t o   t h e  
c i t y  of  Aberdeen. All of t h e   m i n e r a l   d e p o s i t s  
w i t h i n   t h e   b l o c k  are concea led   benea th  
negl ig ib le   overburden .  

The  sand  and  gravel was d e p o s i t e d ,   i n   t h e  
main, a t  the   end   of   the   Devens ian   g lac ia t ion ,  
when large  volumes  of  meltwater e s c a p e d   i n t o   t h e  
Nor th   Sea   bas in   v i a   t he  Dee Valley.  The 
kame-terraces are u n d e r l a i n   b y   f l u v i o g l a c i a l  
sand  and  gravel  and were formed  during 
d e g l a c i a t i o n  when meltwaters f lowed  a long   the  
margins   o f   s tagnant  ice t h a t   o c c u p i e d   t h e   v a l l e y  
f l o o r .  The f l u v i o g l a c i a l   d e p o s i t s   b e n e a t h   t h e  
f l o o d p l a i n s  are thought  to  have  formed a l i t t l e  
later, when  most o f   t h e   v a l l e y   h a d  become ice 
f r e e .   P o s t - g l a c i a l   d r a i n a g e   h a s   o n l y   s l i g h t l y  
m o d i f i e d   t h e   v a l l e y   c u t   b y   t h e   g l a c i a l  
meltwaters. 

Fluvioglac ia l   sand   and   grave l   forms  a major 
r e s o u r c e   i n   t h e   v a l l e y  of t h e   R i v e r  Dee and i t  
has   on ly   been   exp lo i t ed   l oca l ly .   Sma l l   d i sused  

Table 21 Block 0: Data from sample  points and the  assessment of resources 

Sample point Recorded thickness Mean grading  percentage 

Borehole To t a l  
mineral 

m 

NJ 80 SE 1 
NJ 80 SE 4 
NJ 80 SE 5 
NJ 80 SE 6 
NJ 80 S E  8 
NJ 80 SE 9 
NJ 80 SW 1 
NJ 90 SW 1 
NJ 90 SW 2 
NJ 90 SW 6 
NO 89 NW 1 
NO  89 NW 2 
NO 89 NW 3 
NO 89 NW 5 
NO 89 NW 6 

13.7 
3.1 
1.4 
5.9 
7.7+ 
4.7 
9.3 
13.3+ 
6.6 
2 .o 
4.9 
10.0 
19.4 
6.9 
4.7 

Depth Inter- 
of vening 
burial waste 
m m 

0.4 0.2 
0.4 - 
0.5 - 
0.3 - 
0.3 - 
0.2 - 
0.1 - 
0.3 - 
0.5 - 
0.4 - 
0,3 - 
0.3 - 
0.3 2.6 

- - 

0.6 - 

Fines  Fine Medium Coarse  Fine  Coarse  Cobbles 

-A +& e +1 +4  +16 boulders 
mm -tmm -1 mm -4 mm -16 mm -64 mm 6 4  mm 

sand  sand  sand gravel  gravel and 

------- 
2 5 30 21 17 22 3 
5 21 26 16 12 17 3 
9 3 24 29 18 13 4 
5 8 20 20 18 21 8 
2 2 25 18 19 29 5 
1 3 21 23 18 28 6 

No grading  data  available 
No grading  data  available 
No grading  data  available 
1 1  17  36  15 9 12 0 
18 4 25 40 10 3 0  
9 11 26 20 14  16 4 
6 15 37  19 11 11 1 
8 24 31  18 10 5 4  
8 33 31  15 7 6 0  

Descriptive . - 

category 
( see  the 
diagram 

C) 
i n  Appendix 

SG 
SG 
SG 
SG 
G 
G 

CPS 
CP s 
SG 
SG 
PS 
PS 

neean* 7.6 0.3 - 6 12 29  20 14 16 3 SG 

* commercial  data  have  been  used  in  calculation of mean 

Stat is t ical  assessment of Resource Block 0 (Ftuvioglaciat sand  and gravel in  the Dee va l l ey )  

Total  area 
Area of exposed  mineral 
Area of concealed  mineral 
Total  area  of  mineral-bearing ground 
Area of ground worked f o r  sand and gravel 
Area of barren  ground 
Mean thickness of overburden 
Mean thickness of mineral 
Estimated volume of mineral 

14.11km2 
11.72km2 

11.73km2 
0.08km2 
2.30km2 
0.3m 
7.6m 

O.Olkm2 

89.1 million d 2 36% or 32.1 million d 
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sand   and   g rave l   p i t s   occu r   i n   t he   kame- t e r r aces  
t o   t h e   n o r t h   o f   t h e   r i v e r ,  a t  Moss-side [SO5 
9891  and  near   Mil ton  of   Murt le  C873  0231. On 
t he   sou th   s ide   o f   t he   va l l ey ,   s and   and   g rave l  
has  been  worked a t  Stony H i l l  C845 9931  and 
Templars  Park C850 9991. A sand   and   g rave l   p i t  
has  recently  been  opened i n   t h e   k a m e - t e r r a c e   t o  
t h e   n o r t h  west of  Blairs Col lege  C878  0101. 

I n f o r m a t i o n   f r o m   f i f t e e n   s a m p l e   p o i n t s  
( inc luding   th ree   commerc ia l   boreholes )  shows 
tha t   t he   po ten t i a l ly   workab le   s and   and   g rave l   i n  
Block 0 r a n g e s   i n   t h i c k n e s s   f r o m  1.4m ( i n  
borehole  N J  80 SE 5 )  t o  19.4m (in borehole  NO 89 
NW 3 ) .  The wide  range i n   t h e   t h i c k n e s s   o f   s a n d  
and   g rave l   i n   t he   kame- t e r r aces   o f   t he  Dee 
Va l l ey  is t y p i c a l   o f   t h e   f l u v i o g l a c i a l   d e p o s i t s  
i n   t h e   d i s t r i c t  as a who le .   Th i s   r e su l t s   pa r t ly  
f rom  the   h igh ly   i r r egu la r   f l oo r   on   wh ich   t he  
d e p o s i t s  rest and p a r t l y   f r o m   t h e   i r r e g u l a r   f o r m  
o f   t he  terrace su r faces ,   wh ich  are o f t e n  
e x t e n s i v e l y   k e t t l e d .  

Bra ided- r ive r   g rave l s   such  as those  
r e c o r d e d   i n   b o r e h o l e s  N J  80 SE 1, 80 SE 5 and  90 
SW 1, l i e  w i t h i n  a buried  channel   concealed 
benea th   t he   f l oodp la in   o f   t he   R ive r  Dee. The 
d e p o s i t s   a p p e a r   t o   r a n g e   c o n s i d e r a b l y   i n  
t h i c k n e s s ,   b u t   t h i s  is m a i n l y   d u e   t o   t h e  
l o c a t i o n   o f   i n d i v i d u a l   s a m p l e   p o i n t s   r e l a t i v e   t o  

t h e   d e e p e s t   p a r t  of the   channel .  The g r a v e l s  
are o v e r l a i n   l o c a l l y  by sp reads   o f   c l ayey  
al luvium  but   overburden i s  g e n e r a l l y   t h i n .  Most 

' 1  of   these   depos i t s ,   however ,  l i e  benea th   t he  
water t a b l e  and are t h e r e f o r e  less impor tan t  as 
a source   o f   agg rega te   t han   t he   kame- t e r r ace  
d e p o s i t s   u n t i l   s u c h  time as d redg ing   ope ra t ions  
are allowed. 

The kame-terraces rest on   benches   cu t   i n to  
lodgement till or   bedrock.   Assessment   boreholes  
show t h a t   t h e   t h i c k e s t   m i n e r a l   d e p o s i t s   o c c u r  
ups t r eam  o f   Pe t e rcu l t e r ,   e spec ia l ly   a round  
Ga l lowhi l l  C803 9781. Here, the   sand   and   grave l  
g e n e r a l l y  rests on till and may i n c l u d e   t h i c k  
beds   o f   l amina ted   g l ac io l acus t r ine  s i l t  ( see  

' . c ross - sec t ion  G-G' on  Resource  Sheet 3 ) .  These 
f l u v i o g l a c i a l   d e p o s i t s   c o n s i s t  of   f ining-  
downwards sequences of  , s andy   g rave l   ove r ly ing  
pebbly o r  'very   c layey   sand .  Downstream of 
Pe te rcu l t e r ,   t he   kame- t e r r aces   gene ra l ly  rest on 
bedrock   and   the   minera l   depos i t s  are 
d e p o s i t s  are c o n s i d e r a b l y   t h i n n e r  (see s e c t i o n  
H-H'). 

BLOCK P (Table  22 )  
Block P covers   the   whole  of Resource  Sheet 3 t o  
the   south   o f   Block  0 and  the  c i ty   of   Aberdeen.  
Most  of the   g round i s  b a r r e n .   I s o l a t e d   d e p o s i t s  

Table 22 Block P:  Data from sample  points and the  assessment  of  resources 

Sample point Recorded thickness  Mean grading  percentage 
Descriptive 
category 

Borehole  Total Depth Inter-  Fines  Fine Medium Coarse  Fine  Coarse  Cobbles ( see   the  
mineral of vening sand  sand sand gravel   gravel  and diagram 

m m m mm -4mm -1 mm -4 mm -16 mm -64 mm +64 mm C) 
burial  waste .-e +h +* +1 +4 +16 boulders i n  Appendix 

SUB-BLOCK P1 (Glac ia l  sand and gravel  along  coast  between  Girdle Mess and Downies; a l s o   g l a c i a l  and 
f l u v i o g l a c i a l  sand and gravel  i n  the  val ley  of   the Crynock Burn) 

NJ 90 SW 7 3.0+  0.1 - 6 5 7  9 13  28  32 G 
NJ 90 SW 8 8.2+  2.0 - 7 16  32  16 1 1  13 5 

14  17  22  15  14  14 
SC 

NO 99 NW 1 5.9+  1.0 - 4 CSG 

Mean 5.7 1.0 - 9 15 24 15 12 16 9 SG 

SUB-BLOCK P2 (Glac ia l  sand and g r a v e l   a t   C a n t l a y h i l l s )  

NO 89 SE 1 7.1+  0.2 - 6  17  28  14 15 13 7 SG 
NO a9 SE 2 3.2+ 0.1 - 3  4 11 17  21  31  13 G 

Inferred assessment of Resource sub-block PI (Glacial sand and gravel along the coast between Girdle Ness 
and D 0 m i 6 S ;  also glacial and fluviogtaciat sand and gravel in the valley of the  Crynoch Burn) 

Total  area  (excluding  Portlethen urban area)  
Portlethen urban area   (not-assessed)  
Area of exposed  mineral 
Area of ground worked f o r  sand and gravel  
Area of barren ground excluding  Portlethen 
Mean thickness  of  overburden 
Mean thickness  of mineral 
Estimated volume of mineral 

141  .94km2 
0.7 9km2 
3 .06km2 
0.18km2 

138.98km2 
1 .Om 
5.7m 
17.4 million d 

Inferred assessment of Resource sub-block P2 (glacial  sand and gravel at  Cantlayhills) 

Total  area 
Area o f  exposed  mineral 
Area o f  barren  ground 
Mean thickness  of  overburden 
Mean thickness  of mineral 
Estimated volume of mineral 
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8.85km2 
0.4 3km2 
8.42km2 
O.lm 
5.2m 
2.2 d l l i o n  a3 



of g l a c i a l   s a n d   a n d   g r a v e l   l i e   w i t h i n  a b e l t  of 
ground  which  extends  up t o  2km in land   f rom  the  
coas t   be tween   Gi rd le  Ness C973  0541  and  Downies 
C925  9511; t h e y   a l s o   f l a n k   t h e  Burn  of  Muchalls 
a t  C a n t l a y h i l l s  (see i n s e t  map). Smal l   spreads  
of f l u v i o g l a c i a l   s a n d   a n d   g r a v e l   c r o p   o u t  a t  
Eas t land   Br idge  C863 9921  and   near   Pols ton  C864 
9801, b o r d e r i n g   t h e   g l a c i a l   d r a i n a g e   c h a n n e l  now 
occupied by the  Crynoch Burn.  Upstream  from 
Po l s ton ,   t he   bu rn  is a l s o   f l a n k e d  by small, 
s c a t t e r e d   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 .  

Sub-block PI 
An i n f e r r e d   a s s e s s m e n t  i s  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   t h e   c o a s t a l  area 
between  Girdle  Ness and  Downies ,   together   with . 
the   minera l   depos i t s   o f   Crynoch  Burn. 

Girdle Ne88 to Lbt(nzie8 
Much o f   t h e   s a n d   a n d   g r a v e l   o f   t h e   c o a s t a l   s t r i p  
to   the   south   o f   Aberdeen   occurs  as north-south 
t r e n d i n g   l i n e a r   f e a t u r e s   c o n s i d e r e d   t o   b e  kames 
by Clapperton  and  Sugden  (1977).  They are 
t h o u g h t   t o  relate t o   t h e   c o a l l e s c e n c e   o f   " r e d  
d r i f t :   i c e  and   ' in land  ' ice a l o n g   t h e   c o a s t .  

Red d r i f t '   d e p o s i t s   h a v e   b e e n   r e c o r d e d   a t  
Nigg Bay by many authors ,   including  Simpson 
(1948) and a d e t a i l e d   d e s c r i p t i o n   o f   t h e  Nigg 
Bay s e c t i o n  is g iven  by Ches te r  in t h e  
Quaternary   Research   Assoc ia t ion   F ie ld   Guide   to  
the  Aberdeen area (1975,  pages 2-4 and  Figure 
l ) ,  which  show  'Lower  Sands  and  Gravels' 
o v e r l a i n  by 'Grey T i l l ' ;  'Red T i l l '  o v e r l i e s   t h e  
'Grey T i l l '  and i s  i n   t u r n   o v e r l a i n  by 'Upper 
Bedded Sands'   and  \Uppy  Morainic  Gravels '  . 
Fur the r   occu r rances   o f   r ed   d r i f t f   have   been  
r e c o r d e d   d u r i n g   t h i s   a s s e s s m e n t ,   b u t   t h e i r  
e x t e n t   h a s   n o t   b e e n  mapped i n   d e t a i l .  

Field  mapping  has shown t h a t   t h e   s p r e a d s   o f  

g lac ia l   sand   and   grave l   be tween  Gi rd le  Ness and 
Downies c o n s t i t u t e   t h e   p r i n c i p a l   r e s o u r c e   i n  
Block P, b u t   t h a t   t h e   d e p o s i t s  are o f   q u i t e  
v a r i a b l e   q u a l i t y .  

Three   assesment   p i t s  were s i t e d   i n   t h e  
area. One of  them (NO 99 NW 11, s i t e d  by a 
sec t ion   i n   t he   d i sused   s and   and   g rave l   work ings  
a t  Mains  of  Cairnrobin showed 5.9m (unbottomed) 
o f   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   o v e r l a i n  
by s i l t y ,   m a t r i x - r i c h   c o b b l e   g r a v e l   ( t h o u g h t   t o  
be   equiva len t   to   Ches te r ' s   'Upper   Mora in ic  
Gravels ' ) .  The  combined s e c t i o n   a n d   p i t  (NJ 90 
SW 8) a t  Sou th   Lo i r s ton   qua r ry  showed 6.5m of 
s a n d y   g r a v e l   i n  two  fining-downwards  cycles,  
ove r ly ing  1.7m of   'c layey '   sand,   not   bot tomed.  

and   G i rd l e  Ness concea ls  a deep  channel   formerly 
c u t  by g l a c i a l  meltwater f lowing   ea s twards ,  
t h rough   t he   va l l ey   be tween   Tor ry   and   Tu l los  
H i l l .  Borehole  evidence (Munro, i n   p r e s s )  shows 
t h a t   t h e   c h a n n e l   c o n t a i n s   d r i f t   d e p o s i t s ,  
p r i n c i p a l l y  t i l l ,  bu t   i nc lud ing  some sand  and 
g rave l .  

The f la t - topped   spread   of   sand   and   grave l  
near   Middleton C939 9851   has   been   i n t e rp re t ed  by 
Peacock  and  others  (1977) as r e p r e s e n t i n g  a 
fining-downwards, d e l t a i c   s e q u e n c e   d e p o s i t e d  by 
g l a c i a l  meltwater. 

The g lac ia l   sand   and   grave l   be tween  Torry  . 

Crynoch Burn 
The  sand  and  gravel   deposi ts  in t h e   v a l l e y   o f  
t h e  Crynoch  Burn are of  very  minor  importance as 
sources   o f   sand   and   grave l .  No p i t s   o r  
assessment   boreholes  were s i t e d   i n   t h e  area. 
Fie ld   mapping   revea led   tha t  small kame-terraces 
unde r l a in  by f luv iog lac i a l   s and   and   g rave l   and  
small f l a t - topped  mounds o f   g l a c i a l   s a n d   a n d  
g r a v e l  are present  between  Polston  and 
Cai rn ieburn  C843 9551. 

Table 23 Data f rom  sample   po in ts   for   po ten t ia l ly   workable  t i l l  (whole  assessment  area) 

Sample point   Recorded  thickness  Mean grading  percentage 
Desc r ip t ive  
ca t egory  

Borehole   Total   Depth  Inter-   Fines   Fine Medium Coarse  Fine  Coarse  Cobbles (see the  
mine ra l  of vening sand  sand sand g r a v e l   g r a v e l  and diagram 

m m m mm -tmm -1 mm -4 mm -16 mm -64 mm +64 mm C) 
b u r i a l   w a s t e  -4 +i +h +1 +4  +16 b o u l d e r s   i n  Appendix 

Resource Sheet 1 
NJ  61  NE 3 4.2 
NJ  71 NW 3 3.1+ 
NJ  71 NW 7 2.1 
NJ  71 NW 11 2.8+ 
NJ  71 NW 14 5.9 
NJ  71  SW  10  1.8+ 

Resource  Sheet 2 
NJ 81 NW 12 9.6+ 
NJ 81 SW 4 2.0+ 
NJ  91  NE  10 1.3 
NJ  91  SW 5 2.9+ 
NJ  91 SW 8 5.1 

Resource Sheet 3 
NJ 80 NW 1 1.8+ 
NJ 80 NW 4 1.1 
NJ 80 SW 5 3.0+ 
NJ 80 SE 2 1.8 

Mean 3.2 

2.8 - 
0.2 - 
1.4 - 
0.2 - 
6.6* - 
0.2 - 

0.4 - 
1.4 - . 
5.2** - 
0.3 - 
0.3 - 

0.2 - 
0.2 - 
3.05 - 
0.2 - 
1.5 - 

34 7 
12  16 
17  20 
18 24 
10 8 
5 5  

16  13 
1 1  13 
28 1 1  
22  22 
17  14 

17  19 
7 18 
10 4 
12  14 

17 13 

20 18 10 8 3 
21  21 20 10 0 
23  19 9 12 0 
21  17 1 1  8 1 
24  29 18 8 3 
9 8 9 18  46 

29  22 12 8 0 
32  36 8 0 0 
24 18 10 9 0 
24 14 10 8 0 
30 26 6 7 0 

29 20 10 5 0 
25  17 12 9 12 
13  16 23  24  10 
20 29 14 1 1  0 

25 21  12 9 3 

VCSG 
csc 
CSG 
CPS 
CSG 
G 

CSG 
CPS 
VCPS 
VCPS 
CP s 

CP s 
SG 
CSG 
CSG 

CSG 

* i nc ludes  5.8m po ten t i a l ly   workab le   g l ac i a l   s and   and   g rave l  
** i nc ludes  3.3m 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  and g r a v e l  
8 i nc ludes  2.8m po ten t i a l ly   workab le   f l uv iog lac i a l   s and   and   g rave l  
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Sub block P2 
&ntlayhilla 
An i n v e s t i g a t i o n   o f   t h e  9 km2 of   ground  near  
Bridge  of  Muchalls  ( inset  map to   Resource   Shee t  
3)  shows t h a t   p o t e n t i a l l y   w o r k a b l e  material 
occurs  as i s o l a t e d  mounds of g l a c i a l   s a n d  and 
gravel   between  Burnside C874  9181 and   t he   coas t  
a t  Eas te r   Muchal l s  l 8 9 8   9 1 3 1 .  Large r   sp reads   o f  
moundy sand   and   grave l   c rop   ou t   be tween 
Howieshi l l  C871 9061 a n d   C a n t l a y h i l l s  C881 
9051.  Two a s s e s s m e n t   p i t s  were excavated  a t  
Can t l ayh i l l s ,   one   o f   wh ich ,   t oge the r   w i th  a 
measured  sect ion,  showed t h e   d e p o s i t   t o   c o n s i s t  
of a t  least 7.lm of   sandy  gravel .  

NOTES ON THE SAND AND GRAYEL WORKIHGS 
The  indus t ry   has  shown a h i g h   l e v e l   o f   i n t e r e s t  
in   the   sand   and   grave l   depos i t s   a round  Aberdeen  
ove r  many years .  The l a r g e s t   a c t i v e   w o r k i n g s   i n  
t h e   d i s t r i c t  are l i s t e d   i n   T a b l e  24 and  the 
pr inc ipa l   d i sused   and   worked-out   p i t s  are l i s t e d  
i n   T a b l e  25.  T h e s e   t a b l e s   a l s o  show t h e   t y p e  of 
sand   and   grave l   and   the   approximate   a rea   o f  
worked  ground f o r   e a c h   p i t .  Many o f   t h e   a c t i v e  
workings  have  been so  f o r  up t o   t w e n t y   y e a r s ,  
a l though some ( t h e   p i t  a t  Blairs C o l l e g e ,   f o r  
example)  have  opened  recently.  

The ex t r ac t ion   o f   s and   and   g rave l   has  
gene ra l ly   been   conf ined   t o   depos i t s   l y ing   above  
t h e  water t a b l e  and many p i t s   c o n t a i n  a few 
metres o f   u n w o r k e d   g r a v e l   ( i n   t h e i r   f l o o r s )  

Table 24 List of  the  larger  active  sand and gravel  workings 

ly ing   be low  the  water t a b l e .  It is t h e  
p rox imi ty   o f   t he  water t a b l e ,   r a t h e r   t h a n   t h e  
p r e s e n c e   o f   w a s t e   p a r t i n g s   o r   v a r i a t i o n   i n  
t h e   q u a l i t y   o f   t h e   s a n d   a n d   g r a v e l ,   t h a t  i s  t h e  
p r i n c i p a l   f a c t o r   l i m i t i n g   t h e   d e p t h   o f   w o r k i n g .  

A t  p r e sen t ,  as well as i n   t h e   p a s t ,   s a n d  
a n d   g r a v e l   e x t r a c t i o n  is concen t r a t ed   w i th in   t he  
c o a s t a l  area t o   t h e   n o r t h   o f   B r i d g e  of Don. 
This i s  confirmed by  a g l a n c e   a t   T a b l e s  24 and 
2 5 ,  which show  more a c t i v e   a n d   d i s u s e d   p i t s   i n  
t h e  area covered by Resource  Sheet 2 t han  are 
present   wi th in   the   whole   o f   the   remainder   o f   the  
assessment   area.  The a v e r a g e   s i z e   o f   t h e   p i t s  
i n   t h e   c o a s t a l  area i s  a l s o   g r e a t e r   t h a n  
e l s e w h e r e   i n   t h e   d i s t r i c t .  The t o t a l  area of 
worked  ground on Resource  Sheet 2 is 
approximate ly  285 hectares   compared  with 52 
h e c t a r e s  on Resource  Sheet 1 and 28 h e c t a r e s  on 
s h e e t  3. 

The a n t i c i p a t e d   l i f e   o f   a n   a c t i v e   p i t  i s  
s a i d   t o  be j u s t   o v e r   f i v e   y e a r s  on average ,   bu t  

t h i s   f i g u r e   v a r i e s   c o n s i d e r a b l y   f o r   i n d i v i d u a l  
workings. A t  many d i s u s e d   p i t s   ( s u c h  as 
Middlef i e ld   and   Be lhe lv i e ,   fo r   example )  
r e s t o r a t i o n   h a s   f o l l o w e d   e x t r a c t i o n .  Some of 
t h e  worked  ground,  notably  around  Westhil l ,   has 
been   used   for   u rban   deve lopment   and   o ther   p i t s ,  
such  as F i f e  H i l l ,  have become i n d u s t r i a l  
estates. The  worked o u t  areas a t  M i l l  of Dyce 
and  Blackdog  Rifle  Ranges  have  been  used as 
l a n d - f i l l  sites. 

Location Grid De pos i t  worked 
reference 

Areas of worked ground* 
a t  November 1984,   in 
hectares 

RESOURCE  SHEET 1 

, .  BlairdaPf NJ 700 179 Glacial  sand and gravel  2.8 

Cairnhall NJ 787  178 F luv iog lac ia l  sand and gravel  5.3 

Kintore NJ 783 173 II 14.3 

Rothens NJ 692 173 2.9 

11 11 II 

II II I t  II 

RESOURCE  SHEET 2 

Annf i e l d  NJ 930  141 Glac ia l  sand and gravel  27.1 
(Newton o f   S h i e l h i l l )  

Bishops Loch NJ 912  145 II 

Drums (Foveran) NJ 988  225 11 

Dubford NJ 938  125 

II II II 17.5 

(Esker)  4.0 

8 .3  

11 II 11 

11 II 11 It  

Hill of Strabathie , NJ 957 136 
( i n c l .  Rose Cottage  Pit)  

,I II I t   I 1  17.5 

Leuchlands NJ 930  135 

Mill of  Dyce (St. Fergus) NJ 874 147 

II II 11 11 40.0 

29.0 11 I t  I 1  II 

Newtonhill   ( including NJ 925  150 II 

K a l m  Hill) 
II I 1  II 14.3 

Potterton (Broom H i l l )  NJ 955 157 II 
II  II II 31.5 

RESOURCE SHEET 3 

Blairs   College NJ 878  010 F luv iog lac ia l  sand and gravel  1 .o** 

Easter Mains NJ 852  078 Glacial  sand and gravel  2.0 

* inc luding  re instated ground 
** production  just   start ing 

41 



Table 25 List   of   the   larger   dlsuscd sand and grave l  workings 

Location Grid  Deposit worked 
reference 

Areas of worked ground" 
a t  November 1984, i n  
hecrares  . 

RESOURCE  SHEET 1 

Black  Hillock 

Broornend 

Cairnf  old 

Crichie  Cottages 

Dalbraidie 

Ful ler ton 

Gauch H i l l  

Glenhead 

Mains of Coullie 

Mill Farm 

Ratch-hill 

RESOURCE  SHEET 2 

Belhelvie 

Blackdog R i f l e  Ranges 

Blackdog Links 

Blackdog Rock 

F i f e  Hill 

Hill of Tralnaud 

Leuchlands  Croft 

Middlefield 

Middleton  of  Potterton 

Mill of Birsack 

Milton  of  Potterton 

Nether  Kirkton 

North  Tarbothill 

Roadside 

S h i e l h i l l  

RESOURCE  SHEET 3 

Mains of  Cairnrobin 

Moss-side 

South  Loriston 

Stony Hill 

Templar's  Park 

Woodside 

N J  783  170 

N J  778 191 

N J  701 117 

N J  779  198 

N J  688  170 

N J  780.186 

N J  786 154 

N J  752 177 

N J  699  174 

NJ 738  178 

N J  778  171 

N J  949  175 

N J  962 153 

N J  365 144 

N J  964  138 

NJ 957 144 

N J  947 134 

N J  930  149 

N J  951  149 

N J  935 1 6 1  

NJ a30 105 

N J  944 101 

N J  880  143 

N J  951  135 

N J  938  105 

N J  938  129 

NO 935 991 

NO 805  989 

NO 944  012 

NO 84.5 993 

NO 850. 993 

NJ 912  095 

Fluvioglacial  sard and gravel 

II II II II 

II 11 11 II 

II II II 11 

I1  I1 II II 

11 II I1 11 

Glacial  sand and gravel  

I1 I1 I 1  11 

Fluvioglacial  sand and gravel  

Glacial  sand and gravel  

Fluvioglacial  sand and gravel 

Glacial  sand and gravel  

Older blown sand and g l ac i a l  sand 
and gravel 

Blown sand 

Older blown sand 

Glacial sand  and  gravel 

II 11 11 II 

11 11 11 11 

II II I 1  I1 

II 11 11 II 

II I 1  II II 

Giaciolacustr,ine d e p o s i t s  

Fluvioglacial  sand and gravcl 

Glacial  sand and gravel 

Glacial  sand and gravel  

Glacial sand and gravel  

Glacial sand  and  gravel 

Fluvioglacial salad and gravel 

Glacial  sand and gravel  

Fluvioglacial   sand and  gravel 

Fluvioglacial  sand and gravel  

Fluvioglacial  sand  and  gravel 

1.6 

5.5 

1 .o 

0.9 

3.6 

1.9 

1.1 

1.1 

0.8 

3.4 

5.9 

0.8 

2.4 

6 -8 

3.7 

16.0 

22.5  

4.3 

2.8 

1.9 

2.8 

0.8 

9.1 

7.6 

5 . 3  

8.0 

3 .o 

10.0 

0.8 

1.8 

1.8 

* including  reinstated ground 
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Fixed   process ing   p lan t ,   which   used   to   be  
commonplace i n   l a r g e   o p e r a t i o n s ,  is found  only 
a t  two working p i t s   ( M i l l   o f  Dyce and   the  Hill 
of   S t raba th ie ) .  The o the r   p i t s   have   mob i l e  
machinery   for   g rad ing;  some a lso   have   mobi le  
crushing  and  washing  plant .   Mobile   plant   a l lows 
g r e a t e r   f l e x i b i l i t y   i n   p r o d u c t i o n ,   a n d   e n a b l e s  
t h e   i n d u s t r y   t o   r e s p o n d   q u i c k l y   t o   c h a n g e s   i n  
t h e   o v e r a l l  demand f o r   a g g r e g a t e   i n   t h e  
d i s t r i c t .  It a l s o   a l l o w s   t h e   i n d u s t r y   t o  
e x p l o i t  smaller d e p o s i t s   t h a n  would otherwise  be 
economica l ly   v iab le .  Most o p e r a t o r s  s t i l l  
process  material o n - s i t e ,   b u t  some are now 
w o r k i n g   d e p o s i t s   a t   s a t e l i t e   p i t s  and 
t r a n s p o r t i n g  material s e v e r a l   k i l o m e t r e s   f o r  
processing.  

Crushed  rock i s  no t   gene ra l ly   added   t o   t he  
na tu ra l   agg rega te   p roduced   i n   t he   Aberdeen   a r ea ,  
a l though  some p lan t s   t ha t   manufac tu re   conc re t e  
bu i ld ing   b locks   do   u se  a l a r g e   p r o p o r t i o n   o f  
c r u s h e d   g r a n i t e .  

Excessive  amounts   of   cobble   and  boulder  
g rade  material i n   t h e   s a n d   a n d   g r a v e l  i s  one  of 
t h e  main geologica l   p roblems  in  many p i t s .   T h i s  
c o a r s e  material e i t h e r   r e q u i r e s   e x p e n s i v e  
c r u s h i n g   o r   h a s   t o  be dumped as waste. 
I r r e g u l a r i t i e s   i n   t h e   b e d r o c k   s u r f a c e ,  upon 
which   the   sand   and   grave l   depos i t s  rest ,  causes  
d i f f i c u l t i e s   i n  working   the   aggrega te  a t  some 
p i t s .  

The p r inc ipa l   end -use   fo r   agg rega te   f rom a 
t h i r d  of the  workings is i n   c o n c r e t e  
manufacture.  It i s  a l s o  a minor  end-use f o r  
material p roduced   f rom  seve ra l   o the r   p i t s .  
Bu i ld ing   s and   and   ( t o  a lesser e x t e n t )  
a spha l t ing   s and  are the   so le   p roducts   f rom  one  
i n   e i g h t   o f   t h e   w o r k i n g s   a n d   a r e   i m p o r t a n t   i n  a 
f u r t h e r   f i f t h   o f   t h e  sites. ' P i p e - f i l l '   a n d  
"t  rough-f ill" are   t he   ma in   end-uses   fo r  
aggregate   f rom a fu r the r   twen ty   pe r   cen t   o f   t he  
p i t s   i n   t h e  area; ' r o a d   g r i t '   a n d   s t o n e  
ch ipp ings   a r e   a l so   p roduced ,   bu t  are of 
r e l a t ive ly   minor   impor t ance .  

CONCLUSIONS 
The  sand  and  gravel  resources  of  the  Aberdeen 
d i s t r i c t  have  been  descr ibed  systematical ly   and 
t h e   r e s u l t s   o f   t h e   v o l u m e t r i c   a s s e s s m e n t  
summarised i n   T a b l e  8. It must  be r e p e a t e d   t h a t  
t he   su rvey   conce rns   t he   e s t ima t ion   o f  resources 
r a t h e r   t h a n  reserves and   t ha t   t he   a s ses smen t   o f  
t h e   d e p o s i t s  is  j u d g e d   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  c r i te r ia  s t a t e d   i n   t h e  
i n t r o d u c t i o n   t o   t h e   r e p o r t .  No account  i s  taken 
of   prevai l ing  environmental   or   economic 
cons ide ra t ions   and   t he   quo ted   vo lumet r i c  
e s t i m a t e s   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 
e x t r a c t e d   i n   p r a c t i c e .  The ch ief   a im  of   the  
su rvey  i s  t o   p r o v i d e  a f a c t u a l ,  
geological ly-based  assessment   of   the   sand  and 
g rave l   r e sources ,   aga ins t   wh ich   t he   economic ,  
s o c i a l  and   env i ronmen ta l   cos t s   i n   deve lop ing   t he  
resource  can  be  weighed. 

Because i t  i s  cus tomary   no t   t o   pe rmi t   t he  
dredging  of wet d e p o s i t s   i n   S c o t l a n d ,   t h e   m o s t  
i m p o r t a n t   g e o l o g i c a l   f a c t o r   g o v e r n i n g   t h e   f u t u r e  
development of s and   and   g rave l   r e sources   i n   t he  
area i s  p robab ly   t he   pos i t i on   o f   t he  material 
r e l a t i v e   t o   t h e  water t a b l e .  An a t t empt   has  
been made i n   t h e   r e s o u r c e   b l o c k   d e s c r i p t i o n s   t o  
d i s t i n g u i s h   r e s o u r c e s   t h a t   a r e   m a i n l y   a b o v e   t h e  
water table  from  those  predominantly  below,  but 
t h e s e   a c c o u n t s  are o f t e n   h i g h l y   g e n e r a l i s e d .  
Wate r - sa tu ra t ed   depos i t s  are m a i n l y   r e s t r i c t e d  
t o   t h e   f l o o d p l a i n s   o f   t h e   m a j o r   r i v e r s   a n d  
streams b u t   t h e y   a l s o   u n d e r l i e  many o f   t he  

low-lying  areas   of  peat and alluvium t h a t  mark 
the   pos i t ions   o f   former   l akes   and   which   a l so  
su r round   t he   p re sen t -day   l ochs .   Po ten t i a l ly  
workable   sand   and   grave l   wi th in   the  Post-Glacial 
beach and estuarine d e p o s i t s   o f   t h e   c o a s t a l   a r e a  
a l s o   o c c u r s   b e l o w   t h e  water t a b l e .  

Perhaps  the  second  most  important 
g e o l o g i c a l   f a c t o r   g o v e r n i n g   f u t u r e   e x p l o i t a t i o n  
o f   t he   r e sources  is grading.  The grading   of   the  
m i n e r a l   d e p o s i t s  i s  shown i n   T a b l e  2 and i n  
F igu res  3 and 4 bu t  i t  is  summarised  again  here 
i n   o r d e r   t o   e m p h a s i z e   t h e   c l o s e   r e l a t i o n s h i p s  
t h a t   e x i s t   b e t w e e n   g e o l o g i c a l   c l a s s i f i c i a t i o n  
and  grading.   For   example,   potent ia l ly   workable  
material w i t h i n   t h e  glac io lacu~tr ine  d e p o s i t s   o f  
Block H c o n s i s t s   p r i n c i p a l l y   o f   f i n e - g r a i n e d  
s i l t y   s a n d ,   w h e r e a s   t h e  glacial sand   and   grave l  
comprises   on  average  over  44 p e r   c e n t   g r a v e l  
( c l a s t s   r e t a t n e d  on a 4-mm s i e v e ) ;  
t h e  fluviogZaciaZ sand   and   grave l   compr ises ,  on 
average,   over   20 per cen t   g rave l .  The f i r s t  
d e p o s i t   h a s  a fo reseeab le   u se  as b u i l d i n g   o r  
asphal t ing   sand ,   whereas   the  last  two d e p o s i t s  
w i l l  p rovide   coarse   and   f ine   aggrega te .  Glacial 
sand   and   grave l  i s  i n h e r e n t l y   v a r i a b l e   i n  
compositon  and  any  one  deposit   might  provide a 
r ange   o f   agg rega te s ,   a l t hough   i n   t he   Aberdeen  
area t h e  material i s  g e n e r a l l y   g r a v e l l y .  The 
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 h a t   o c c u r   w i t h i n   t h e  
' r e d   d r i f t '   o f   t h e   c o a s t a l  area and   wi th in   the  
v a l l e y  of the   River  Don a r e   v e r y   f i n e - g r a i n e d  
(gene ra l ly   ove r  30 per   cen t   pass ing  a  0.125-mm 
s i e v e )  and  would f ind   very   few  marke ts .  
( P e b b l e - f r e e   s i l t y   c l a y   w i t h i n   t h e s e   s e q u e n c e s ,  
however, c o n s t i t u t e s  a p o t e n t i a l   s o u r c e   o f  
br ick-clay)  . 

The potentially workable till  (Table  23) 
l i k e w i s e  i s  n o t   a n   a t t r a c t i v e   r e s o u r c e ,   b u t   t h e  
material might  be  used  as  bulk f i l l   t o   r e p l a c e  
o t h e r  more e x p e n s i v e   a n d   v e r s a t i l e   a g g r e g a t e s  
which may be i n   s h o r t   s u p p l y .  

A f t e r   t h e   g r a d i n g   a n d   t h e   p o s i t i o n   o f   t h e  
r e s o u r c e s   r e l a t i v e   t o   t h e  water tab le   have   been  
t a k e n   i n t o   a c c o u n t ,   t h e   n e x t   f a c t o r s   t o  be 
c o n s i d e r e d   i n  making a compara t ive   eva lua t ion   of  
t h e   r e s o u r c e s  are depos i t   t h i ckness   and  
c o n t i n u i t y .  To some e x t e n t   t h e s e   f a c t o r s   h a v e  
been   t aken   i n to   accoun t   i n   l oca t ing   s ample  
po in t s   du r ing   t h i s   a s ses smen t ,   because  most  of 
t h e   v e r y  small, th in ,   o r   pa t chy   depos i t s   o f   s and  
and g r a v e l  were not   sampled.   Other   geological  
f a c t o r s   t h a t   s h o u l d   b e   t a k e n   i n t o   a c c o u n t  
inc lude   composi t ion   and   qua l i ty ,   bu t  i t  has   not  
b e e n   p o s s i b l e   t o  make any  comprehensive 
s t a t emen t  on t h e s e   a s p e c t s  owing t o   i n s u f f i c i e n t  
sampl ing   and   tes t ing   da ta .  

On the  whole,   the  gravels  of  the  Aberdeen 
area shou ld   be   su i t ab le   fo r   mos t   pu rposes  
provided   tha t   an   appropr ia te   form  of   p rocess ing  
i s  used  and  the  petrography  and  soundness  of  the 
m a t e r i a l  is  d u l y   t a k e n   i n t o   a c c o u n t   i n   t h e  
choice   o f   end-use   appl ica t ions .   The   resu l t s   o f  
t h e   l i m i t e d  number of  pebble  counts  and 
mechanical   and  physical  tests t h a t  were 
u n d e r t a k e n   a r e   g i v e n   i n   T a b l e s  5 ,6  and 7. They 
i n d i c a t e  l i t t l e  a p p a r e n t   v a r i a t i o n   i n   a g g r e g a t e  
qua l i ty   across   the   assessment   a rea   and   what  
v a r i a t i o n   t h e r e  i s  c a n n o t   b e   e a s i l y   c o r r e l a t e d  
wi th   pe t rography.  The soundness  of  the 
aggrega te  w i l l  b e   p a r t i a l l y   d e t e r m i n e d  by t h e  
p ropor t ions   o f   s ch i s t ,   muds tone ,   f r i ab le  
sands tone   and   weathered   gran i t ic   pebbles  
p re sen t .  All of   these   rock   types  may 
d e t e r l o r a t e   r a p i d l y  when i n c o r p o r a t e d   i n  
conc re t e .  The s u s c e p t a b i l i t y  of a n   a g g r e g a t e   t o  
premature   fa i lure ,   however ,  i s  l a rge ly   dependan t  
on the   deg ree   t o   wh ich   t he   ma te r i a l  i s  
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weathered,  which i s  o f t e n  a v e r y   l o c a l i s e d  
phenomenon, r a t h e r   t h a n   t o  i t s  o r i g i n a l  
petrography. 

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  by 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 .   T h e s e  target  resources 
w i l l  b e   c o n s i d e r e d   i n  more d e t a i l   i n  a f u t u r e  
s t u d y   c o l l a t i n g   t h e   r e s u l t s   o f  a l l  the   sand   and  
grave l   assessment   surveys   tha t   have   been  
conducted i n  North East Sco t l and .   Th i s   r epor t  
w i l l  i d e n t i f y   a n d   r a n k   t a r g e t   r e s o u r c e s ;  i t  i s  
r equ i r ed   fo r   t he   fo rmula t ion   o f   cohe ren t   mine ra l  
p l a n n i n g   p o l i c i e s .   S e l e c t i n g   t a r g e t s  w i l l  be 
d i f f i c u l t  as t h e r e  are many v a r i a b l e s   t o  
consider  and  judgements  cannot  be  wholly 
o b j e c t i v e .  

The  more impor tan t   resources   o f   the  
assessment  area include:-   kame-terrace  deposi ts  
of   the   River  Dee, e s p e c i a l l y   t o   t h e  west of 
P e t e r c u l t e 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  
Block C ( n o t a b l y   t h e  Kemnay Esker ) ;   the  mounds 
o f   g l a c i a l   s a n d   a n d   g r a v e l   b e t w e e n  Mill of  Dyce 
and  Bishop's Loch; and   t he   g l ac i a l   s and   and  
g r a v e l   o n   t h e   e a s t e r n   s i d e   o f   t h e   v a l l e y   o f  
Newmill Burn. The kame-terraces  of  Block F and 
Block B (especial ly   between  Rothens  and 
F e t t e r n e a r  House) a l s o   c o n t a i n   c o n s i d e r a b l e  
quan t i t i e s   o f   po ten t i a l ly   workab le  
coarse-grained  aggregate .  The c o a s t a l  area t o  
the   no r th   o f   Br idge   o f  Don (b locks  J and K) 
con ta ins   t h i ck   depos i t s   o f   s and   and   g rave l  
occur r ing   above   the   g roundwater   t ab le ,   bu t  much 
of   the   g round  has   been   worked   ou t   o r  i s  
c u r r e n t l y   b e i n g  worked. 

More i so la ted   spreads   o f   c lean   sand   and  
grave l   occur   th roughout   the   assessment  area and 
a l though  small compared t o   t h e   d e p o s i t s   l i s t e d  
above, some of  these  resources  would s t i l l  repay 
d e t a i l e d   i n v e s t i g a t i o n  by t h e   i n d u s t r y .  
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APPENDIX A 

FIELD AND LABORATORY PROCEDURE 

T r i a l  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  of t h e  
c o m p l e x   a n d   v a r i a b l e   g l a c i a l   d e p o s i t s   o f   E a s t  
Anglia  and  Essex showed t h a t   a n   a b s o l u t e  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   a re   needed   to   p rovide  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 ,  
where poss ib l e ,   t he re   shou ld   no t  be less than  
t en .  Sample po in t s   a r e   any   po in t s   fo r   wh ich  
adequa te   i n fo rma t ion   ex i s t s   abou t   t he   na tu re  and 
th i ckness   o f   t he   depos i t   and  may i n c l u d e  
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  
coopera t ion   of   sand   and   grave l   opera tors   ensures  
t h a t   b o r e h o l e s  are n o t   d r i l l e d   w h e r e   r e l i a b l e  
in fo rma t ion  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 b e   u s e d   i n   t h e   c a l c u l a t i o n s ,  i t  i s  he ld  
c o n f i d e n t i a l l y  by BGS and  cannot  be  disclosed. 

The mine ra 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 ,   1 0  km2, i s  a compromise t o  meet 
the  a ims  of   the  survey by p r o v i d i n g   s u f f i c i e n t  
s ample   po in t s   i n   each   b lock .  A s  f a r  as p o s s i b l e  
the   b lock   boundar ies   a re   de te rmined   by  
geologica l   boundar ies  so  t h a t ,   f o r   e x a m p l e ,  
g l a c i a l   a n d   r i v e r   t e r r a c e   g r a v e l s  are 
sepa ra t ed .   O the rwise   d iv i s ion  i s  by a r b i t r a r y  
l i n e s ,  which may bea r  no r e l a t i o n s h i p   t o   t h e  
geology.  The  blocks are drawn p r o v i s i o n a l l y  
b e f o r e   d r i l l i n g   b e g i n s .  

A reconnaissance   o f   the   g round is  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   information i s  
a v a i l a b l e .   B o r e h o l e   a n d   t r i a l   p i t  s i tes a r e  
t h e n   s e l e c t e d   t o   p r o v i d e   a n   e v e n   p a t t e r n  of 
s a m p l e   p o i n t s   a t  a d e n s i t y  of  approximately  one 
per  square  kilometre.   However,   because  broad 
t r e n d s   a r e   i n d e p e n d e n t l y   o v e r l a i n  by s m a l l e r  
s c a l e   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  unnecessa ry   t o   adhe re   t o  a s q u a r e   g r i d  
pa t t e rn .   Thus   such   f ac to r s  as ease  of  access 
and   the   need   to   min imise   d i s turbance   to   l and   and  
t h e   p u b l i c   a r e   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   e a s e   o f   a c c e s s  
( t h a t  i s ,  t h e   p o s i t i o n s  of  roads  and  farms) 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 ,   w h i c h  
may b i a s   t h e   d r i l l i n g   r e s u l t s .  

The dr i l l ing   machine   employed   should   be  
capab le  of providing a continuous  sample 
r e p r e s e n t a t i v e   o f  a l l  u n c o n s o l i d a t e d   d e p o s i t s ,  
so  t h a t   t h e   i n - s i t u   g r a d i n g   c a n  be  determined, 
i f   n e c e s s a r y ,   t o  a depth  of  30m a t  a diameter   of  
between 200 and 300mm, b e n e a t h   d i f f e r e n t   t y p e s  
of  overburden. It s h o u l d   b e   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 ( s o  t h a t  i t  can  be 
moved t o  si tes of d i f f i c u l t   a c c e s s ) .   S h e l l   a n d  
auge r   r i g s   have   p roved   t o .be   a lmos t   i dea 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  
above   the  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  of 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   m i n i m i s e   t h e  amount of m a t e r i a l  
drawn i n  f r o m   o u t s i d e   t h e  limits of the   ho le .  
The samples   t hus   ob ta ined   a r e   r ep resen ta t ive   o f  
t h e   i n - s i t u   g r a d i n g ,   a n d   s a t i s f y  one  of the  most  
important  aims of   the   survey .  Below t h e  water- 
t a b l e   t h e   r i g s  are used   convent iona l ly ,   a l though 
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   a n d   t h e  pumping a c t i o n  of t h e   b a i l e r  
t ends   t o   d raw  unwan ted   ma te r i a l   i n to   t he   ho le  
f rom  the   s ides   o r   the   bo t tom.  

Thin   spreads   o f   sand   and   grave l ,   recognised  
d u r i n g   t h e   r e v i s i o n  mapping  of t h e   d i s t r i c t ,  are 
sampled by  means o f   s h a l l o w   t r i a l   p i t s .  

A cont inuous series of bulk  samples i s  taken 
throughout   the   sand   and   grave l .   Idea l ly   samples  
are composed exclusively  of  the  whole of t h e  
m a t e r i a l   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 ta ted   depths .  However, c a r e  is taken 
t o   d i s c a r d ,   a s   f a r   a s   p o s s i b l e ,   m a t e r i a l   w h i c h  
has  caved  or  has  been pumped from  the  bottom  of 
boreholes .  A new sample i s  commenced whenever 
t h e r e  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  a t  eve ry  l m  
depth.  The samples,  each  weighing  between 25 
and  45kg, are despa tched   in   heavy   du ty   po ly thene  
b a g s   t o  a l a b o r a t o r y   f o r   g r a d i n g .  The g rad ing  
procedure i s  based  on  Bri t ish  Standard  1377 
(1975).  Random checks on the   accu racy   o f   t he  
g r a d i n g   a r e  made. 

All d a t a  i s  coded up f o r   a n a l y s i s   b y  
computer .   Abbrevia ted   logs   toge ther   wi th  
g rad ing   da t a   a r e   r ep roduced   i n   Append ix  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 i c e  of BGS: t he   add res s  i s  shown 
n e x t   t o   t h e   p r e f a c e .  

APPENDIX 8 

STATISTICAL PROCEDURE 

Statistical assessment 1 A s t a t i s t i c a l  
assessment  is  made of a n  area o f   m i n e r a l   g r e a t e r  
t han  2 b 2 ,  i f   t h e r e  is  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  
a r e   c o n s i s t e n t   w i t h   t h e  amount  of  data  provided 
by the  survey  (Hull ,   1981) .   Convent ional  
symmetrical confidence limits are c a l c u l a t e d   f o r  
t h e  95 per 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 pe r   cen t   o r   one   i n   twen ty   chance   o f  
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   p roduc t   o f   t he  two v a r i a b l e s ,  
the  sampled areas (A)  and t h e  mean th i ckness  
(am) ca l cu la t ed   f rom  the   i nd iv idua l   t h i cknesses  
a t   t h e   s a m p l e   p o i n t s .  The s t a n d a r d   d e v i a t i o n s  
f o r   t h e s e   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  

s = J(SA2 + s- 2) .  
V dm 

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

sv = s- J(l + SA+- 2) 
dm  dm 

From t h i s  i t  can   be   seen   tha t  as SA2/S- t ends  

t o  0 , s  t e n d s   t o  S- . dm 
V dm 

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  small 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 
a p p r o x i m a t e s   t o   t h a t   f o r  mean th i ckness .  

5 Given   t ha t   t he  number of   approximate ly   evenly  
spaced   sample   po in ts   in   the   sampled  area i s  n,  
with  mineral   th ickness   measurements  d , d ... 
d , the   the   bes t :   es t imate   o f  mean t h i c k n e s s ,  

ml m2 

m 
- 
dm, is  g iven  by 

1 (dml + d . .. dm)/n.  
m2 n 
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Block calculation 

Scale:  1 : 25000 
B l o c k :   F i c t i t i o u s  

Area 
Block: 11 .08km2 
Mineral:  8.32km2 

Mean th i ckness  
Overburden: 2.5m 
Mineral:  6.5m 

Volume 
Overburden: 21 m i l l i o n  m3 
Mineral:  5 4  m i l l i o n  m 3  

Confidence limits o f   t h e  estimate of   minera 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 :  S O  
per   cen t .   That  i s ,  t h e  volume of mine ra l   (w i th  9 5  
p e r   c e n t   p r o b a b i l i t y ) :  54 1 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  dm = minera l   t h i ckness  

- 

Sample  Weight-  Overburden  Mineral  Remarks 
po in t   i ng  w - - -  - 

dm d o  dm d m  
-- 
SE 14 1 1.5 1.5 9.4 9.4 
SE 18 1 3.3 3.3 5.8 5.8 
SE 20 1 n i l  - 6.9 6.9 
SE 22 1 0.7 0.7 6.4 6.4 BGS 
SE 23 1 6.2 6.2 4.1 4.1 boreho les  
SE 24 1 4.3 4.3 6.4 6.4 

SE 17 f 1.2 9.8 
1 2 3 / 4 5  2.0 1.6 4.6 7.2 Hydro- 

geology 
Unit  
r eco rd  

1 2.7 7.3 Close 
2 4.5 3.2 group  of  
3 - 0.4  2.6 6.8 5.8 f o u r  
4 - 2.8 5.9 boreholes  

1 

1 

( commer- 
c i a l )  

-___. 

T o t a l s  Cw = 8 C u d o =  20.2 C d m  = 52.0 

Means 
- 
do = 2.5 wd, = 6.5 

- 

Calcula t ion   of   conf idence  limits 

wdm 

9.4 
5.8 
6.9 
6.4 
4.1 
6.4 
7.2 
5.8 

(W4, - d m )  
- 

2.9 
0.7 
0.4 
0.1 
2.4 
0.1 
0.7 
0.7 

( d m  - 
- 

8.41 
0.49 
0.16 
0.01 
5.76 
0.01 
0.49 
0.49 

C ( d m  - = 15.82 
- 

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

1.05(t/ wdm)JIC(od, - n(n-111 x 100 

= 1.05 X (2.365/6.5)4[15.82/(8x7)] x 100 

= 20.3 

= 20 p e r   c e n t  

- 

0 1 2 kilometres 

SE 24 
0 BGS borehole 

1 Thickness in metres 

0 Other boreholes 

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

Example  of resource block assessment: map of  a 
fictitious block 
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For  groups  of   c losely  spaced  boreholes  a and when  n is  g r e a t e r   t h a n   2 0 ,   a s  
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   ( s ee   no te  on weighting-  belowj:  The 
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- 

dm 
expres sed  as a p ropor t ion   o f   t he  mean t h i c k n e s s ,  
is  g iven  by 

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

ml mn 

6  The sampled   a r ea   i n   each   r e source   b lock  is 
coloured   p ink   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 
geological   boundaries   (which may n o t   n e c e s s a r i l y  
c o r r e s p o n d   t o   t h e  limits o f   depos i t ) .  Where t h e  
a r e a  i s  n o t   d e f i n e d  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.   Experience  suggests  
t h a t   t h e   e r r o r s   i n   d e t e r m i n i n g  area a r e   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 .  The 
r e l a t i o n s h i p  S /S- < 1/3 is assumed i n   a l l  

A dm 
ca ses .  It fo l lows   f rom  equa t ion   [2 ]   t ha t  
S- < S C 1.05s- . 

dm v dm 

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

dm 
u n i t s   t ( t / J n ) x S -   o r   a s  a pe rcen tage  

dm - 
?(t/Jn)Sa  ( lOO/dm) per cent ,   where t i s  

S tuden t ’ s  t a t   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  
f o r  (n-1)  degrees  of  freedom,  evaluated  by 
r e f e r e n c e   t o   s t a t i s t i c a l   t a b l e s .   ( I n   a p p l y i n g  
S tuden t ’ s  t i t  is assumed tha t   the   measurements  
are d i s t r i b u t e d   n o r m a l l y ) .  

m 

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 a s   f o l l o w s :  

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 

( f rom  Table   12 ,   Biometr ika   Tables   for  
S t a t i s t i c i a n s ,  Volume 1, Second  Edi t ion,  
Cambridge Univers i ty   Press ,   1962) .  When n i s  
g r e a t e r   t h a n   2 0 ,  1.96 i s  used   ( the   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, 
Ll,, 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- . 
dm V dm 

1 0   I n  summary, fo r   va lues   o f  n between 5 and 
20, L is c a l c u l a t e d   a s  

V 

[ (1 .05x1.96) /dm]x[J~(dm~dm)2/n(n-1)  ]x100 p e r  

c e n t   ( w e i g h t i n g   f a c t o r s  may be  included: see 
paragraph  15) .  

11 The a p p l i c a t i o n  of 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   a r e a  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 r e source  
block is  between 0.25km2 and 2km2 an   assessment  
is  infer red ,   based   on   geologica l   and  
topograph ica 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  is c a l c u l a t e d  as the   p roduc t  of t h e  
a rea ,   measured   f rom  f ie ld   da ta ,   and   the  
est imated  thickness .   Confidence limits a r e   n o t  
c a l c u l a t e d .  

Speculative  assessment 
1 3   I n  some cases a resource   b lock  may inc lude  
depos i t s   fo r   wh ich  l i t t l e  in fo rma t ion  i s  
a v a i l a b l e   o r  i t  may inc lude   an  area within  which 
m i n e r a l   ( a s   d e f i n e d )  is  i n t e r p r e t e d   t o  be  patchy 
o r   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 mineral  may be p r e s e n t ,  a 
specu la t ive   a s ses smen t  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  
a r e a  of   mineral  less than  0.25km2. 

15 Note  on  weighting The th ickness   o f  a 
d e p o s i t   a t   a n y   p o i n t  may be   governed   so le ly  by 
t h e   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 
t r end .  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   o f   l o c a l ,  and 
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 
necessary.  In  p r a c t i c e ,   e q u a l   w e i g h t i n g  can. 
o f t e n  be 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 
p o i n t s .   I f ,  however, t h e r e  is  a d i s t i n c t l y  
unequa l   d i s t r ibu t ion   o f   po in t s ,   b i a s  is avoided 
by d iv id ing   t he   s ampled   a r ea   i n to   b road   zones ,  
to  each  of  which a va lue   rough ly   p ropor t iona l   t o  
i t s  a r e a  is ass igned .   This   va lue  i s  then   sha red  
between  the  data   points   within  the  zone  as   the 
we igh t ing   f ac to r .  

APPENDIX C 

CLASSIFICATION AND DESCRIPTION OF SAND AND 
GRAVEL 

For   the   purposes   o f   assess ing   resources   o f   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  
o f   economica l ly   impor t an t   cha rac t e r i s t i c s   o f   t he  
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   o f  
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 g e o l o g i s t s  
when describing  sedimentary  rocks  (Wentworth,  
1922) i s  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 ‘grave l ly   sand’  
when i t  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  i s  less than   10   per   cen t   o f  material f i n e r  
t h a n   s a n d   ( l e s s   t h a n  $ mm) and   coa r se r   t han  
pebbles  (more  than  64 mm in   d iameter ) .   Because  
d e p o s i t s   c o n t a i n i n g  more than  10 p e r   c e n t   f i n e s  
are not  embraced by t h i s   s y s t e m  a modified 
b inary   c lass i f ica t ion   based   on   Wi l lman  (1942)  
has  been  adopted. 
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When t h e   f i n e s   c o n t e n t   e x c e e d s  40 p e r   c e n t  
t h e   m a t e r i a l  i s  n o t   c o n s i d e r e d   t o  be 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  
minera l .   Depos i t s   which   conta in  40 pe r   cen 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  on t h e  
r a t i o  of  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   pe r   cen t   f i nes  - no q u a l i f i c a t i o n ;   1 0  
pe r   cen t   o r  more b u t  less than  2 0  p e r   c e n t   f i n e s  
- ' c l ayey ' ;  20 t o  40 p e r   c e n t   f i n e s  - ' v e ry  
c l ayey '  . 

The term ' c l a y '  (as w r i t t e n ,   w i t h   s i n g l e  
quote  marks) i s  u s e d   t o   d e s c r i b e  a l l  m a t e r i a l  
passing & am. Thus i t  has no mine ra log ica 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  
wi th in   t he   s i ze   r ange   o f  s i l t .  The normal 
mean ing   app l i e s   t o   t he  term c l a y  where i t  does 
n o t   a p p e a r   i n   s i n g l e   q u o t a t i o n   m a r k s .  

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 
g r a v e l   a n d   g r a v e l   ( a t   1 9 : 1 ,   3 : l   a n d   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  
t h e   f i g u r e   a t   t h e  end  of th i s   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  of  sand t o  

g rave l .  
2 D e s c r i b e   f i n e s .  

For  example, a d e p o s i t   g r a d i n g  11 per cen t  
g r a v e l ,  70 per   cen t   sand   and   19   per   cen t   f ines  
is c l a s s i f i e d   a s   ' c l a y e y '   p e b b l y   s a n d .   T h i s  
s h o r t   d e s c r i p t i o n  i s  i n c l u d e d   i n   t h e   b o r e h o l e  
log   ( s ee   No te  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  
(Atterberg,   1905;  Udden,  1914;  Wentworth,  1922, 
1935;  Allen,  1936;  Twenhofel,  1937;  Lane  and 
o the r s ,   1974) .  As Archer  (1970a,b)  has 
emphas ised ,   there  is a p res s ing   need   fo r  a 
s imple metric s c a l e   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  

Classification  of  gravel,  sand and fines 

Size  limits  Grainsize  Qualification  Primary 
description  classification 

Cobble 
-- -- 

6 4 m m  --- -- 
16 m m '  Pebble 

Coarse  Gravel 

Fine 

Coarse 

Sand  Medium  Sand 

Fine 

4 mm 

1 m m  

mm 

I& mm 

7 

Fines  Fines 
(silt and clay) 

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   mine ra l   pa r t i c l e s .   Fo r   example ,   t he re  i s  a n  
important  change i n   t h e   d e g r e e   o f   c o h e s i o n  
be tween   pa r t i c l e s  a t  abou t   t he  $-am s i z e ,  which 
approximates   to   the   genera l ly   accepted   boundary  
between s i l t  and  sand.   These  and  other  
requirements  are met hy a system  based on 
Udden's   geometr ic   scale   and a s impl i f i ed   fo rm  o f  
Wentworth's  terminology,  which is used i n   t h i s  
r e p o r t .  It appea r s  a t  t h e   e n d   o f   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   s c a l e  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  
t he   quan t i t a t ive   a s ses smen t s   o f   t he   r e source  
b locks .   Three   s i ze s   o f   s and   a r e   r ecogn i sed ,  
f i n e  (*-amm), medium (+lam>  and coa r se  (+1-4 
mm). The  boundary a t  16mm d i s t i n g u i s h e s  a range 
of f i n e r   g r a v e l  (+4-16 mm), o f t e n   c h a r a c t e r i s e d  
by abundance  of  worn  tough  pebbles  of  vein- 

I 

II 

111 

IV 

V 

VI 

VI1 

VI11 

IX 

X 

XI 

XI I 

Gravel 

'Clayey'gravel 

'Veryclayey'gravel 

Sandy  gravel 

'Clayey'sandy  gravel 

'Very clayey'sandy  gravel 

Pebbly  sand 

'Clayey' pebbly  sand 

'Very clayey' pebbly sand 

Sand 

'Clayey'sand 

'Veryclayey'sand Absolute  percentage 

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

Non-mineral 

Sand  Pebbly  sand  Sandy  gravel  Gravel 

Diagram  showing  the  descriptive  categories  used  in  the  classification of sand  and  gravel 
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quar tz ,   f rom  la rger   pebbles   o f ten   o f   no tab ly  
d i f f e r e n t  materials. The  boundary a t  64mm 
d i s t ingu i shes   pebb les   f rom  cobb les .  The term 
' g r a v e l '  is u s e d   l o o s e l y   t o   d e n o t e   b o t h  
pebble-s ized  and  cobble-s ized  mater ia l .  

The s i z e   d i s t r i b u t i o n   o f   b o r e h o l e   s a m p l e s  is 
determined by s i e v e   a n a l y s i s ,   w h i c h  i s  p resen ted  
by t h e   l a b o r a t o r y   a s   l o g a r i t h m i c   c u m u l a t i v e  
cu rves   ( s ee ,   fo r   example ,   Br i t i sh   S t anda rd  
1377:1975). In t h i o   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  on t he   bo reho le   r eco rd   shee t s  
(Appendix E ) ,  t h e   i n t e r c e p t s   c o r r e s p o n d i n g   w i t h  
the   s imple   geometr ic  scale & mm, $ mm, 1 mm, 4 
mm, 16 mm and so  on, as requ i r ed .   Or ig ina l  
sample  grading  curves  are a v a i i 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   o f  BGS. 

Each  bulk  sample is d e s c r i b e d ,   s u b j e c t i v e l y ,  
by a g e o l o g i s t  a t  the   bo reho le  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   o f  
t h e   g r a d i n g  i s  inexac t ,   the   accuracy   depending  
on t h e   e x p e r i e n c e  of the   observer .  The 
d e s c r i p t i o n s   r e c o r d e d  are mod i f i ed ,   a s  
necess sa ry ,  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 i n d i c a t e d  by 
the   use  of the  words  'and '   or   'wi th '  . For 
example,  'gabbro and. s c h i s t '   i n d i c a t e s   v e r y  
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;   'gabbro  with  schis t '  
i n d i c a t e s   t h a t   g a b b r o  is dominant   and   sch is t ,  
t he   p r inc ipa l   accesso ry   rock   t ype ,   compr i se s  5 
t o  25 per   cen t   o f   the   whole .  Where t h e  

accesso ry  material accoun t s   fo r  less than  5 p e r  
cent   of   the   whole,   but  is 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   o f   rounding   of   par t ic les ,   which  i s  
concerned   wi th   the   sharpness   o f   the   edges   and  
corners   o f  a clastic fragment  and not t he   shape  
( a f t e r   P e t t i j o h n ,  1975), are  as fo l lows  

Angular:  showing l i t t l e  o r  no evidence  of wear; 
sha rp   edges   and   co rne r s .  

Subangular :   showing  def in i te   e f fec ts   o f   wear .  
Fragments s t i l l  h a v e   t h e i r   o r i g i n a l   f o r m   b u t  
edges   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  
cu rves .   Or ig ina l   g ra in   shape  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. A l l  o r 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 .  

Well-rounded: no o r i g i n a l   f a c e s ,   e d g e s   o r  
c o r n e r s   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 absen t .  The 
o r i g i n a l   s h a p e  is suggested by the   p re sen t   fo rm 
of   the   g ra in .  
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APPENDIX D 

EXPLANATION OF TEE ASSESSMENT  ASSESSMENT Bg(3oRDS 

NJ 91 NE 10' 9588 1897 

S u r f a c e   l e v e l  +83m 
Water n o t   s t r u c k 5  
250 and 200m percuss ion   and  
s h e l l  
September 1984 

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   L i t h o l o g y "  
10 

South Orrock, Belhelvie 

?Glac ia l   sand   and   grave 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  

F l o w t i l l  

Ti 11 

Caledonian 

Grading 
19 

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

a 

b 

a&b 

Soil, clayey  and  sandy,   pale  brown 

a 'Clayey '   sandy  grave l  
Grave l :   coa r se   and   f i ne ,   w i th  some cobb les ,  

subangular   to   rounded ,   red   and   p ink   gran i te ,  
bas i c   i gneous   rocks   and   p ink   qua r t z i t e ;  some 
s c h i s t  and   g rey   g ran i t e  

Sand: medium wi th   coa r se   and   f i ne ,   angu la r  
quar tz   and   rock  

Fines:  s i l t  a n d   c l a y ,   l o o s e l y   b i n d i n g   t h e  
d e p o s i t ;   r e d d i s h  brown  becoming moderate 
ye l lowish  brown wi th   dep th  

Clay,   sandy,   moderate   reddish brown, i n t e r l a m i n a t e d  
w i t h   c l a y e y  s i l t ;  t h i n   s t r i n g e r s   o f   v e i n   q u a r t z   a n d  
r e d   g r a n i t e   p e b b l e s  

S i l t ,   c l a y e y ,   s a n d y ,   l a m i n a t e d ,   r e d d i s h   t o   o l i v e  
brqwn, abundant   pebbles   (?drops   tones)   o f   g ran i te ,  
q u a r t z   a n d   s c h i s t  

b 'Very  c layey '   pebbly  sand,   c leaner   with  depth 
Gravel :   f ine   and   coarse ,   rounded ,   red   quar tz i te  
a n d   s c h i s t  wSth some g r a n i t e  
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 ,  

quar tz   and   rock  
Fines:  silt a n d   c l a y   b i n d i n g   d e p o s i t ,   o l i v e  

brown t o   d a r k   y e l l o w i s h  brown 

Clay,  sandy,  very  compact,  brown. Angular   pebbles  o f  
s c h i s t ,  brown (Devonian)   sandstone,   vein  quartz   and 
g r a n i t e  

Basic rock ,   ha rd ,   g reen i sh   b l ack ,   poss ib ly  
metamorphosed 

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

12 

Fines  Sand  Gravel 

f r o m   t o  
--- 
19  49 32 

28   53  19 

22  50  28 

0.2- 1.2 
1.2- 2.5 
2.5- 3.5 

Mean 

5.2- 6.0 
6.0- 6.5 

Mean 

He a n  

13 
percentages 

Block K 

Overburden 0.2m 
Mineral  I 3.3m 
Waste 1.7m 
Mineral  I1 1.3m 
Waste 2.9m 
Bedrock 0.4ml- 

Thickness  Depth 8 

m m 

0.2 

3.3 

0.5 

1.2 

1.3 

2.9 

0.4+ 

0.2 

3.5 

4.0 

5.2 

6.5 

9.4 

9.8 

Fines Sand  Grave 1 

- i  + & - + ,& -1 +1-4 +4-16 +16-64 +64 IIUU 

- - - - --- - -I_ 

14  20 27 12 17 10 0 
30 11  24 14 11 10 0 
11 11 12 16 26 6 
1 9  14 2 1  14 15 2 

37 10 27 16 8 2 0 
14 12 20 21 14  19 0 
28 11 24 18 10 . .  9 0 

2 2  13   22   15  14 13 1 

% 



The  numbered paragraphs  below  correspond  with  the 
a n n o t a t i o n s   g i v e n  on the  specimen  record  above. 

1 Borehole  registration  number 
Each  Br i t i sh   Geologica l   Survey  (BGS) b o r e h o l e   o r  
s h a l l o w   p i t  i s  i d e n t i f i e d  by  a r e g i s 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 emen t s .  

1 The  number  of the  1:25 000 s h e e t  on  which 
t h e   b o r e h o l e  l ies ,  for   example  NJ 91 
2  The q u a r t e r  of t h e  1:25 000 s h e e t  on which 
the   bo reho le  l i e s  and i t s  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  NE 10 

Thus t h e   f u l l   r e g i s t r a t i o n  number i s  N J  91 NE 10. 

2 The National  Grid  reference 
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 squa re  N J  & NO. Grid 
r e f e r e n c e s  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  10m 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   a r e   u s e d   f o r  more 
a p p r o x i m a t e   l o c a t i o n s ,   f o r   e x a m p l e ,   f o r   q u a r r i e s . )  

3 Location 
The p o s i t i o n   o f   t h e   b o r e h o l e  i s  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 t h e  1:25 000 base map, 
usua l ly   fo l lowed by t h e  name o f   t h e   p a r i s h .  The 
resource   b lock   in   which  i t  l i e s  i s  a l s o   s t a t e d .  

4 Surface  level 
The s u r f a c e   l e v e l  a t  the   bo reho le  s i t e  i s  g i v e n   i n  
metres and feet   above  Ordnance Datum. Measure- 
ments  were made i n  metres: approximate   convers ions  
t o   f e e t  are g i v e n   i n   b r a c k e t s .  

5 Groundwater  conditions 
I f   g roundwater  was p r e s e n t   t h e   l e v e l  a t  which i t  
was e i t h e r   e n c o u n t e r e d  i s  n o r m a l l y   g i v e n   ( i n  
metres above  Ordnance Datum) . 
6 Type  of  drill and date  of  drilling 
M o d i f i e d   s h e l l   a n d   a u g e r   r i g s  were used i n   t h i s  
survey.  The d r i l l i n g  method,   the   ex te rna l  
diameter   of   the   casing  used,   and  the  month  and 
year  of  completion of t h e   b o r e h o l e   a r e   s t a t e d .  

7 Overburden, mineral, waste  and  bedrock 
Mineral  i s  sand   and   g rave l   wh ich ,   a s   pa r t   o f  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  
p o t e n t i a l l y   w o r k a b l e  material ( s e e   I n t r o d u c t i o n )  
Mineral  I i s  poten t ia l ly   workable   sand   and   grave l ;  
Mineral  11 i s  p o t e n t i a l l y   w o r k a b l e  till. Bedrock 
i s  the   ' fo rmat ion ' ,   ' count ry   rock '   o r   ' rock   head '  
below  which  potent ia l ly   workable   sand  and  gravel  
w i l l  not  be  found.  Waste i s  a n y   m a t e r i a l   o t h e r  
t han   bed rock   o r   mine ra l .  Where waste occur s  
between  the  surface  and  mineral  i t  i s  c l a s s i f i e d  
a s   ove rburden .  

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 s  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  

10 Geological  classification 
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  i s  given  whenever 
poss ib l e .  

12 Sampling 
A cont inuous series of  bulk  samples i s  t aken  
through  the   th ickness   o f   sand   and   grave l .  A new 
sample i s  commenced whenever   there  i s  a n  
apprec i ab le   l i t ho log ica l   change   w i th in   t he   s and  
a n d   g r a v e l   o r  a t  eve ry  l m  of  depth.  

13 Grading  results 
The r e s u l t s  are e x p r e s s e d   a s   p e r   c e n t  by weight  
pas s ing  on 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  
the reo f .  

14 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 of t h e  
ind iv idua l   sample   g rad ings   weighted  by the   t h i ck -  
nes s   r ep resen ted .  The c l a s s i f i c a t i o n   u s e d  i s  
shown i n   t h e   T a b l e   i n  Appendix C. Where  two o r  
more u n i t s  of m i n e r a l   a r e   d i s t i n g u i s h e d ,   t h e  mean 
g r a d i n g s   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   t h e   l o g .   F o r   m u l t i p l e  
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. 

11 Lirhological  description 
When sand   and   grave l  i s  recorded a g e n e r a l  
desc r ip t ion   based   on   t he  mean g rad ing  
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) is  
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 .  
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Block B 

Waste 7 .Om+ 

6881 1728 NJ 61 NE 1 

S u r f a c e   l e v e l  +94m 
Water riot s t r u c k  
250 and 200mm percuss ion   and  

October 1984 ,: 

. s h e l l  

LOG 

Geologica l   c lass i f ica t ion   Li thology  Thickness   Depth  
m m 

S o i l  0.2  0.2 

T i l l  Clay,  sandy  and  stony,  yellow-brown;  pebbles  of 6.8+  7.0 
quar t z i t e ,   g ran ize   and   bas , i c   i gneous   rocks ,   s and  

. and  gravel   lens   between 3.0 and 3.8m 

Borehole   terminated  owing  to   s low  progress  
..- 

NJ 61 NE 2 

S u r f a c e   l e v e l  +87m 
Water   s t ruck  at: +84m 
250 and 2 0 0 m  percussion  and 
s h e l l  
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 

Fluvioglac ia l   sand   and   grave l  

6815 1719 T i l l y w a t e r ,  lbnymusk 

. I  . 

Lithology 

B l o c k  B 

Overburden 2 ,Om 
Mineral  I 8.3m+ 

Thickness  Depth 
m m 

S o i l  0.2  0.2 

Sand  and cobb les ,   c l ay  bound 1.8  2.0 

Sandy g r a v e l  8,3+ 10.3 
Grave l :   f i ne   and   coa r se ,   sub rounded   g ran i t e   w i th  

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

subrounded  quartz 

Grading 

Mean for  Deposit   Depth  below, .. 
percentages   sur face  (m) percentages 

Fines  Sand Gravel 

from t o  

5 53 42 2.0- 3.0 
3.0- 5.5 
5.5- 7.5 
7.5- 8.5 
8.5-10.3 
Hean 

Fines  

- &  

15 
6 
2 
3 
2 
5 

Sand 

+ & - $ + $ -1 +1-4 

4 17; ' 14 
7 27  27 
4  14  24 
3 22 26 
5 30 31 
5 23 25 

Gravel  

+4-16  +16-64  +64 mm 

19 31 0 
14 19 0 
30 26 0 
33 13 0 
16 12 4 
21 20 1 

55 



NJ 61  NE 3 

S u r f a c e   l e v e l  +93m 
Water n o t   s t r u c k  
250 and 200mm pe rcuss ion  and 
s h e l l  
October 1984 

LOG 

6898 1658 Delab, Monymusk 

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 2.8m 
. Mineral  I1 4.2m. 

Bedrock 1 .Om+ 

Thickness  Depth: 
m m 

S o i l  0.3 0.3 

T i l l  

Caledonian 

Grading 

Clay,  sandy  and  stony, brown t o   g r e y i s h  brown, clasts 
o f   s c h i s t s ,   q u a r t z i t e ,   g r a n i t o i d s  and  quartz  

2.5 - 2.8 

'Very  c layey '   sandy  gravel  . 4.2 7.0 
Grave l :   coa r se   and   f i ne ,   g ran i t e s   and   qua r t z i t e s  
Sand: coarse   and  medium, subangu la r   t o  

F ines :   c lay   and  s i l t ,  g r e y i s h  browh 
subrounded  quartz   and  grani te   f ragments  

Gran i t e ,  medium gra ined ,   g rey ;   weatbered   to  7.8m 

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

Fines Sand Gravel  

f r o m   t o  

34 45 21 2.8- 4.9 
4.9- 7.0 
Mean 

percentages 

1.0+ 8.0 

F ines  Sand Grave 1 

-ii + & - t + t -1 +1-4 +4-16 ' +16-64  +64 IUIII 

37 5 17 16 10 9 6 
32 8 23  20 10 7 0 
34 7 20 18 10 8 3 



NJ 61 PIE 4 6877 1602 Gallowhill Wood, Monymusk 

Surface   l eve l '  +83m 
Water s t r u c k   a t  +82m 
250 and 200mm percuss ion   and  
s h e l l  
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 0.4m 
Mineral I 6 . l m  
Waste 0.2m 
Mineral  I 1.3m+ 

Thickness  Depth 
' r n  m 

S o i l  0.4 0.4 

Fluv iog lac i a l   s and  and g r a v e l  a 'Clayey'   pebbly  sand 6.1 6.5 
Grave l :   f i ne ,   subangu la r   t o   rounded   qua r t z i t e ,  

g r a n i t e s   a n d   q u a r t z  
Sand: coarse   and  medium, s t i bangu la r   t o  

subrounded  quartz  and  rock  fragments 

S i l t ,   s a n d y ,   l a m i n a t e d ;  some sand   l enses  

b  'Clayey'   sandy  gravel 
Gravel :   f ine ,   subrounded  to   rounded   quar tz i te  

Sand:  coarse,  medium and f i n e ,   a n g u l a r   t o  

Fines:  s i l t ,  g r e y i s h  brown 

and g r a n i t e  

subangular ,   quar tz  

Borehole  terminated  because  of  running  sand 

Grading 

Mean f o r   D e p o s i t  
pe rcen tages  

Depth  below 
s u r f a c e  (m) pe rcen tages  

F ines  Sand Gravel 

--- 
a 11  70  19 

b 13 62 25 

a t b  11   70   19  

from t o  

0.4- 3.0 
3.0- 5.0 
5.0- 6.5 

Mean 

6.7- 8.0 

Mean 

0.2 6.7 , 

1.3+ 8.0 

Fines  

-ii 

6 
15 
14  
11 

1 3  

11 

Sand 

+ & - + & -1  +1-4 
--_I_ 

8  31  38 
8 27 26 

10 26  37 
8 28  34 

14  ' 21 27 

9 27  34 

Gravel  

+4-16 +16-64 +64 IIUII 

--- 
13 4 0 
21 3 0 
13 0 0 
16  3 0 

24 1 0 

17 2 0 
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NJ 61 NE 5 6946  1741 Bldrdaff , Monymusk Block B 

S u r f a c e   l e v e l  +89m 
Water   s t ruck  a t  +87m 
250 and 200mm percussion  and 
s h e l l  
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 0.2m 
Mineral  I 1.6m 
Waste 1 .Om 
Mineral  I 5.2mt 

Thickness  Depth 
m m 

Alluvium 

~ ~ ~ ~ 

S o i l  0.2  0.2 

a 'Clayey'   pebbly  sand 1.6 1.8 
Grave l :   f i ne ,   subangu la r   t o   rounded   qua r t z i t e  

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

sabrounded  quartz 

P e a t ,   s i l t y ,  medium  brown 

C l a y ,   s i l t y ,   g z e y i s h  brown 

F luv iog lac i a l   s and  and grave l   b   Grave l ,   coars ing  downwards  and cobbly a t  base 
Gravel :   f ine   and   coarse   wi th   cobble ,   subrounded 

t o  rounded   qua r t z i t e ,   g ran i t e   w i th   qua r t z   and  
s c h i s t  

Sand: coa r se   w i th  medium, angu la r   t o   sub rounded  
q u a r t z  

0.4 2.2 

0.6 2.8 

5.2+ 8.0 

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

Grading 

Mean for Deposi t  Depth  below 
pe rcen tages  s u r f a c e  (m) pe rcen tages  

F ines  Sand Gravel  Fines Sand Gravel  

from t o  - k  + & - & + t -1 +1-4  +4-16  +16-64  +64 

a 14 70 16 0.2- 1.0 16 18 30  30 6 0 0 
1.0- 1.8 11 12 29 23 17 8 0 

Mean . 14 15 28  27 12 4 0 

b 4 46  50  2.8-  3.8 3 2 14  42 33 6 0 
3.8-  4.8 4 3 8 32 37  16 0 
4.8-  5.8 2 4 12 30  27  17 8 
5.8-  7.0 6 7 13 19 21  23 11 
7 -0- 8.0 No g r a d i n g   d a t a   a v a i l a b l e  

Mean 4  4 12 30 29 16 5 

a & b  6 52 42 Me a@ 6 7 16 29 25 13 4 



NJ 61 NE 6 6946 1563 Enzean, Monymuslc Block B I 

S u r f a c e   l e v e l  +86m 
Water   no t   s t ruck  
259m percuss ion  and s h e l l  
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  

T i l l  

F luvioglac ia l   sand   and   grave l  

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

T i l l  

Li thology 

Overburden 1.3m 
Mineral I 1 .Om 
Waste 9.7mt 

Thickness  Depth 
m m 

S o i l  and made ground 0.3 

Clay,  sandy,  pebbly, brown 1 .o 

Pebbly  sand 1 .o 
Grave l :   f i ne   w i th   coa r se ,   rounded   g ran i t e  
Sand: medium and coa r se ,   qua r t z  * 

Clay, s i l t y ,   l a m i n a t e d ,   s t i f f ,   g r e y - b r o w n  2 .o 

Clay,  sandy  and  pebbly,   dark brown; pebb les   o f   g ran i t e  7.7+ 
and s c h i s t  

Borehole   t e rmina ted   due   to  s low p rogres s  

0.3 

1.3 

2.3 

4.3 

12.0 

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) percen tages  

F ines  Sand Gravel  Fines Sand Gravel  

f r o m   t o  -ii + - t + t -1 +1-4 +4-16 +16-64 6 4  

5 78 17 1.3- 2.3 5 7 49 22 13  4 0 
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NJ 61 NE 7 6904 1726 East of Rothens, Monynusk Block B 

Water s t r u c k  a t  a depth  of 
5.5m 
Sec t ion   and   p i t  
September 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  I 6.lm+ 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

Fluv iog lac i a l   s and   and   g rave l   Grave l ,   ' c l ayey '   i n   pa r t s  6.1+ 6.4 
Grave l :   coa r se   and   f i ne ,   subangu la r   t o  

s u b r o u n d e d   g r a n i t e   w i t h   s c h i s t ,   q u a r t z i t e   a n d  
psammi t e 

s u b r o u n d e d   q u a r t z ,   f e l d s p a r   a n d   l i t h i c  
fragments 

Sand: coarse  and medium, s u b a n g u l a r   t o  

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) percen tages  

Fines  Sand  Gravel  Fines Sand Gravel  

from t o  -ii + - t + -1 +1-4 +4-16 f16-64  +64 UIIU 

5 47 48 0.3- 1.5 0 2 24  14  22  38 0 
1.5- 3.5 14 6 25  31  21 3 0 
3.5-  4.5 3 2 16  20 16 37 6 
4.5- 6.4  1 2 14  24 15 31  13 

Mean 5 3 20 24  19  24 5 

NJ 61 SE 1 

Water not s t r u c k  
P i t  
September 1984 

LOG 

6792 1136 

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  

Tirrygowan, Cluny Block D 

Waste 1.8m 
Bedrock O.lm+ 

Thickness  Depth 
m m 

S o i l  0.4 0.4 

T i l l  Sandy, s i l t y  and   c layey ,   hard ,   ye l lowish  brown; many 1.4  1.8 
a n g u l a r  clasts of g ranod io r i t e   w i th   bou lde r s   be low 
1 .Om 

Caledonian   Granodior i te ,   coarse   g ra ined ,   hard  0.1+  1.9 



NJ 61 SE 2 6878 1159 Strath Wood, Cluny Block D 

Water n o t   s t r u c k  
P i t  
September 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 2.2m 
Bedrock 0. lm+ 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

T i l l  Sandy c l ay ,   w i th   s and   l enses   and   c l a s t s  and bou lde r s  2.0 2 . 2  
of   gne i s s   and   g ranod io r i t e  

Caledonian   Granodior i te ,   coarse ,   g ra ined ,   hard  0.1+ 2.3 

NJ 61 SE 3 

Water n o t   s t r u c k  
P i t  
September 1984 

LOG 

6943 1297 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  

Cunningar Wood, Quny Block C 

Overburden 0.2m 
Mineral I 2.8m 
Waste 0.2& 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

Glacial sand  and  gravel a Pebbly  sand 1.0 1.2 
Gravel :   f ine   wi th   coarse ,   subrounded  to   rounded  

g r a n i t e s   a n d   g r a n o d i o r i t e   w i t h  some q u a r t z i t e  
and f e l s i t e  

Sand: coa r se  and medium, angu la r   t o   subangu la r  
q u a r t z   a n d   f e l d s p a r  

T i l l  

b Sand, medium and  coarse ,   angular  t o  subangular  
q u a r t z  and f e l d s p a r  

Clay, s i l t y  and  sandy,  yellowish  olive-brown,  with 
b o u l d e r s   o f   g r a n o d i o r i t e  

Grading 

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

1.8 3.0 

0.2+ 3.2 

Fines Sand Gravel   Fines  Sand Gravel  

f r o m   t o  - $  + $ - t + $ -1 +1-4  +4-16 +16-64 +64 

a 2 75 23 0.2- 1.2 2  6 37 32 18 5 0 
b 1  95  4 1.2- 2.2 1 11 58  26 4 0 0 

2.2-  3.0 2 18 57  20 3 0 0 
Mean 1 14 58  23 4 0 0 

a & b  2 ' 87 11  Me a n  2 11 50 26  9  2 0 



NJ 61 SE 4 

S u r f a c e   l e v e l  +88m 
Water   no t   s t ruck  
250 and 200mm percussion  and 
s h e l l  
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 

F l u v i o g l a c i a l   s a n d   a n d   g r a v e l  

T i l l  

Glacial sand   and   grave l  

6972  1172 

Li tho logy  

Burnside, Sauchen Block D 

Overburden 1.2m 
Mineral  I 4.0m 
Waste 5.lm+ 

Thickness  Depth 
m  m 

S o i l  0.3  0.3 

Clay ,   sandy  and   s i l ty , -   b rownish   g rey   and   th in   pea ty  0.9 1.2 
l a y e r s ;  becoming increas ingly   sandy  wi th   depth  

a  Sandy g r a v e l  4.0 5.2 
Grave l :   f i ne   and   coa r se ,   angu la r   t o  well rounded 

Sand: medium and  coarse ,   angular   to   subangular  
g r a n i t e   a n d   q u a r t z i t e  

qua r t z   and   f e ldspa r  

Clay,  sandy,  stony,  grey-brown;  pebbles of g r a n i t e  

b  Pebbly  sand 
Grave l :   f i ne ,   angu la r  
Sand: f i n e   t o   c o a r s e ,  

q u a r t z ,   f e l d s p a r   a n d  

Borehole  terminated  on  rock 

to   sub rounded   g ran i t e  
a n g u l a r   t o   s u b a n g u l a r  
rock  fragments 

o b s t r u c t i o n  

4.5 9.7 

0.6+ 10.3 

Grading 

a 

b 

a&b 

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

F ines  Sand Gravel  Fines  Sand  Gravel 

f r o m   t o  - &  + & - -$ + -1 +1-4 +4-16 +16-64 +64 IMI 

--- --- - - -- 
3 68  29 1.2- 2.2 7  3 20 24  20  26 0 

2.2-  3.2  4 4 47  31 8 6 0 
3.2-  4.2 1 15 25  35 17 7 0 
4.2- 5.2 1 5 27  36 21 10 0 

Mean 3  7  30  31 17 1 2  0 

8 87 5 9.7-10.3 8 17 37 33  4 1 0 

4 7 0  26 Mean 4 8 31  31  15 11 0 



NJ 61 SE 5 6904 1017 Burnside, Sauchen Block D 

S u r f a c e   l e v e l  +106m 
Water   s t ruck  a t  +104.lm 
250 and 2 0 0 m  percussion  and 
s h e l l  
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 

T i l l  

G l a c i a l   s a n d   a n d   g r a v e l  

T i l l  

Glac ia l   sand   and   grave l  

Caledonian 

Grading 

a 

b 

C 

a&c 

a-c 

Li thology 

Overburden 7.9m 
Mineral  I 4.3m 
Waste 2.5m 
Mineral  I 1.9m 
Bedrock 0.2mt 

Thickness  Depth 
m m 

S o i l  0.2 

Clay,  sandy,  yellowish brown w i t h   s p a r s e   g r a n i t e  2.7 
pebbles  . 

Clay,  stony,  f irm,  grey-brown;  pebbles  of  quartzite 5 .O 

a Sandy g r a v e l  4.3 
Grave l :   coa r se   and   f i ne   w i th   cobb le ,   angu la r   t o  

Sand: coa r se  and medium, angu la r   t o   subangu la r  
rounded   gran i te  

q u a r t z  

b C l a y ,   s i l t y ,  yellow-brown wi th   cobb les   o f   g ran i t e ;  2.5 
sandy  between 13.3 and 13.9m 

c Pebbly  sand 1.9 
G r a v e l :   f i n e   w i t h   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  

Sand: medium and  coarse ,   angular   to   subangular  
grani te ,   metamorphic   rocks  and  quartz  

quartz  and  rock  fragments 

Gran i t e ,   g rey  

0.2 

2.9 

7.9 

12.2 

14.7 

16.6 

0.2+ 16.8 

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

F ines  Sand  Gravel  Fines  Sand  Gravel 

from t o  -i6 
1 + & - ”  + $ -1 +1-4 +4-16 +16-64 +64 mm 

--- --- - - - - 

5 67  28  7.9-10 .O 9  7 38  25 9  7  5 
10.0-12.2 1 6 29  30 10 19 5 
Mean 5  6 33  28 10 13 5 

2 76  22  13.3-13.9  2  5  22  49 11 6 5 

2 80 18 14.7-16.0  2  5  22 51  14 6 0 
16.0-16.6 2 a 27 4 9  9 5 0 
Mean 2  6 24  50  12 6 0 

4 7 2  24 Mean 4  6 30 36 10 11 3 

4 7 2  24 Mean 4  6 30  36 10 10 4 

4 3  



NJ 71 NW 1 7099 1835 Moss-side, Kemnay Block B 

S u r f a c e   l e v e l  +113m 
Water n o t   s t r u c k  
250 and 200mm pe rcuss ion  and 
s h e l l  
September  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 0.2m 
Mineral  I 1.6m 
Waste 8.7m-l- 

Thickness  Depth 
m m 

S o i l  0.2  0.2 

Glacial sand  and  gravel  'Clayey'   sandy  gravel 1.6  1.8 

rounded  gran i te   and   sch is t  

quartz  and  rock  fragments 

Gravel :   f ine ,   coarse   and   cobble ,   subrounded  to  

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  

F i n e s :   s i l t y ,  brown 

T i l l  Clay,  sandy  with many b o u l d e r s   o f   g r a n i t e   a n d   s c h i s t  8.7+  10.5 

Borehole   t e rmina ted   due  t o  s low  progress  

Grading 

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

Fines  Sand Gravel  Fines Sand  Grave 1 

f r o m   t o  - &  + & - 1 4 4  + 1 -1 +1-4  +4-16 +16-64  +64 UUD 

--- .- -___ - - - - 

11 52 37 0.2- 1.8 11 10  17  25  14 8 15 

NJ 71 NW 2 7064 1761 

Water s t r u c k  a t  a   depth  of  
1.5m 
P i t  
September  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  

Red Moss, Blairdaff Block B 

Waste 2.9m-k 

Thickness  Depth 
m m 

Pea t  

T i l l  

Pea t ,   f i be rous   w i th   - tw igs  and  bark,   dark brown 

Clay,  sandy  and  stony,  greyish brown; pebbles  of 
grani te   and  metamorphic   rocks 

2.4 2 . 4  

0.5+ 2.9 



NJ 71 NW 3 7142 1893 Gallowshill Wood, Kenmap Block A 

Water   not   s t ruck 
P i t  
September 1984 

LOG 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  

Overburden 0.2m 
Mineral  I1 3.lm-t 

Thickness  Depth 
m m 

S o i l  0.2  0.2 

T i l l  'Clayey'   sandy  gravel 3.1+ 3.3 
Gravel :   f ine   wi th   coarse ,   subangular   to   rounded  

g r a n i t e  and sch i s t   w i th   qua r t zo - fe ldspa th i c  
rock 

q u a r t z  
Sand: 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  

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 Gravel 

f rom  to  -ii + & - 2 + 2 -1 +1-4 +4-16  +16-64  +64 uuu 

12 58 30  0.2-  3.3  12  16  21  21  20  10 0 
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NJ 71 NW 4 7154 1772 Overtown, Kemnay Block B 

S u r f a c e   l e v e l  +85m 
Water   s t ruck  a t  +83.2m 
250 and 200mm pe rcuss ion  and 
s h e l l  
September 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 0.2m 
Mineral  I 1.3m 
Waste O . l m  
Mineral  I 0.9m 
Waste 10.4urt 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

Alluvium a 'Clayey'   pebbly  sand 1.3  1.6 
Gravel :   f ine ,   subangular   to   rounded   gran i te   and  

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  
qua r t z  

qua r t z  

F luvioglac ia l   sand  and g rave l   C lay ,   s and ,   s i l t y ,   l amina ted ,  grey-brown 

b 'Clayey '   sandy  gravel  
Grave l :   f i ne   and   coa r se ,   angu la r   t o   subangu la r  

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 i n e s :   c l a y ,   s i l t y  and  peaty,   laminated 

metamorphic  rocks 

q u a r t z  

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  and  increasingly  sandy  with  depth;   pebbly 
a t   b a s e  

T i l l  C lay ,   s i l t y ,   s andy ,   s tony ,  brown; pebbles  of g r a n i t e  
and  metamorphic  rocks 

0.1 1.7 

0.9 2.6 

7.4 10.0 

3.0+ 13.0 

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) pe rcen tages  

Fines  Sand Gravel   Fines  Sand Gravel  

f r o m   t o  - &  + $ - + + t -1 +1-4  +4-16  +16-64 +64 IIIIII 

a 10  82 8  0.3-  1.6 10 28 27 27 8 0 0 

b 12  63 25 1.7- 2.6 12  22 25  16 16 9 0 

a & b  11 74 15 Mean 11 26 25  23 - 11 4 0 



NJ 71 NU 5 

Surface level +89m 
Water not struck 
250mm percussion and  shell 
October 1984 

LOG 

7122  1552 North of Nether Coulie, Kemnay 

Geological classification Lithology 

Block B 

Waste 5 .Om 
Bedrock 0.8m-k 

Thickness Depth 
m m 

Soil 0.3 0.3 

Till Clay,  sandy  and  stony, brown to grey-brown; pebbles 4.7 5.0 
and cobbles of igneous and metamorphic rocks and 

. 'clayey' sand from 1.8 to 2.3m 

Dalradian.  Mica  schist,  grey,  weathered 0.8+ 5.8 
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NJ 71 NW 6 7152 1502 South of Nether Coulie, Kemnay Block B 

S u r f a c e   l e v e l  +76m 
IJater s t r u c k   a t  +74.lm 
250 and 200mm percussion  and 
s h e l l  
September 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 

? T i l l  

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  11 

Lithology 

soil. 

a Sandy g r a v e l  
Grave l :   f i ne   and   coa r se ,   subangu la r   t o  

subrounded  gran i te   and   sch is t   wi th   gne iss   and  
q u a r t z  

Sand: medium and   coa r se ,   subangu la r   t o  
subrounded  quartz  and  rock  fragments 

Clay ,   sandy,   s tony;   pebbles   and   cobbles   o f   g ran i te  
and s c h i s t  

b  Gravel 
Gravel :   coarse   with  f ine  and  cobble ,   subrounded 

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  subrounded 
g r a n i t e  and s c h i s t s  

quartz   and  rock  f ragments  

S i l t ,  sandy in   p l aces ,   micaceous ,   l amina ted ,   g rey   t o  
grey-brown 

Clay,   sandy,   s tony,  brown t o   r e d d i s h  brown; pebbles   of  
g r a n i t e ,   s c h i s t  and  quartz  

Borehole  abandoned  due t o   r o c k   o b s t r u c t i o n  

Overburden 0. lm 
Mineral  I 2.3m 
Waste 0.5m 
Mineral  I 1.6m 
Waste 9.9m-t 

Thickness  Depth 
m m 

0.1 

2.3 

0.5 

1.6 

7.8 

2 .l+ 

0.1 

2.4 

2.9 

4.5 

12.3 

14.4 

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) pe rcen tages  

F ines  Sand  Gravel Fines  Sand Gravel  

from t o  1 -55 + - 2 + t -1 +1-4  +4-16 +16-64 +64 mm 
--- --- - - - - 

a 0.1- 1.1 10 8 20 13 23  26 0 9 57 34 
1.1-  2.4 8 10 36 24 9 13 0 

Mean 9 9 29 19 15  19 0 

b 3  27 70 2.9-  4.5  3  5 10 12 16 43 11 

a&b 6 44 50 Mean 6  7 21 16 15 30 5 



NJ 71 NW 7 7258 1972 B u r n  Hurrie, Kemnay Block A 

Water n o t   s t r u c k  
P i t  
September 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 1.4m 
Mineral  I1 2.lm 
Waste 0 .lm+ 

Thickness  Depth 
m m 

S o i l  0.2  0.2 

T i l l  C l a y ,   s i l t y  and sandy,   yel lowish brown; pebbles  and 1.2  1.4 
b o u l d e r s   o f   g r a n i t e  

' Clayey '   sandy  gravel  2.1 3.5 
G r a v e l :   f i n e  and coarse,   subrounded  to  well 

rounded  gran i te  and s c h i s t   w i t h  some psammite 
and q u a r t z i t e  

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  
F i n e s :   s i l t y ,   y e l l o w i s h  brown 

Clay,  sandy and s i l t y ,   g r e y  and orange  mottled 0.1+  3.6 

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  Gravel 

from t o  - &  + & - t + B -1 +1-4  +4-16 +16-64 +64 mm 
__c-- --- - - - - 

17  62  21 1.4-  2.6 16  18 23   19  9 15 0 
2.6- 3.5 19  23 21 18 10 9 0 

Mean 17 20 23 19 9 12  0 
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NJ 71 NU 8 ' 

Water n o t   s t r u c k  
P i t  
September 1984 

LOG 

7230 1954 South of Burn Hurvie, Kemnay 

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 0.1m 
Mineral I 3.7m+ 

Thickness   Depth 
m m 

S o i l  0.1 0.1 

Glacial sand  and  gravel  Pebbly  sand,  sandy  and  'clayey'  i n   p a r t  3.7+  3 .8  
Gravel :   f ine   and   coarse ,   subrounded  to   rounded  

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  
g r a n i t e  and  metamorphic  rocks 

q u a r t z  

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

8 79 13 0.1- 0.9 8 11 32  29 11 9 0 
0.9- 1.6 6 20 57 15 2 0 0 
1.6- 3.8  8 17 36  25 10 4 0 

Mean 8 16 39  24 9 4 0 



NJ 71 NU 9 7253 1840 Holylind, Kemnay Block A 

Water   no t   s t ruck  
P i t  
September 1984 

Overburden 0. Im 
Mineral I 4.2m 
Waste 1.2m-i- 

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  0.1 0.1 

Glacial sand  and  gravel  Gravel 4.2  4.3 
Grave l :   f i ne   t o   cobb le ,   sub rounded   t o  well 

r o u n d e d   g r a n i t e ,   d i o r i t e   w i t h  some s c h i s t  
Sand: medium and  coarse ,   angular   to   subrounded 

quar tz ,   fe ldspar   and   rock   f ragments  

T i l l  Clay, s i l t y  and  sandy  with  boulders  and  pebbles  of 
igneous  and  metamorphic  rocks 

Grading 

Mean fo r   Depos i t  Depth  below 
pe rcen tages  s u r f a c e  ( m )  percen tages  

F ines  Sand Gravel 

from t o  

4  40  56  0.1-  3.0 
3.0- 4.3 

Mean 

1.2+ 5.5 

Fines Sand Gravel  

-ii + $ - "  + t -1 +1-4  +4-16  +16-64  +64 UUI 

4 7 13  22 15  15  24 
3  5 14 20 12  24  22 
4 6 13  21 14  18  24 



NJ 71 NW 10 7281 1715 Broom Haugh, Kemnay Block B 

S u r f a c e   l e v e l  +83m 
Water s t r u c k  a t  +81.5m 
250mm pe rcuss ion   and   she l l  
September  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 0.2m 
Mineral  I 1.3m 
Waste 2 .Om 
Bedrock 0.2& 

Thickness  Depth 
m m 

S o i l  0.2  0.2 

F luvioglac ia l   sand   and   grave l   'C layey '   sandy  grave l  1.3 1.5 
Grave l :   f i ne   and   coa r se   w i th   cobb le ,   subangu la r  

t o  subrounded  gran i te   wi th   sch is t   and   quar tz  
Sand: f i n e   t o   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   r o c k  

fragments 

T i l l  

Caledonian 

Clay,   sandy,   s tony,  brown; pebbles  of s c h i s t  and 
g r a n i t e  

G r a n i t e ,   g r e y  

2.0 3.5 

0.2+ 3.7 

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) pe rcen tages  

F ines  Sand  Gravel Fines Sand Gravel  

f r o m   t o  - $  + $ - t + t -1 +1-4  +4-16 +16-64  +64 UUII 

--- --- - - - - 
11 58 31 0.2- 1.5 11 14 26 18  12  12 -7 



NJ 71 NU 11 

Water n o t   s t r u c k  
P i t  
September 1984 

LOG 

7202 1701 

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  

Netherton, Kemnay Block B 

Overburden 0.2m 
Mineral I1 2.8& 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

T i l l  ‘Clayey’  pebbly  sand 2.8 + 3.0 
Gravel :   f ine   and   coarse ,   subangular  t o  
well rounded d i o r i t e ,   g r a n i t e  and s c h i s t  

S a n d : ’ 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  
q u a r t z  

Fines:  silty c l a y ,   y e l l o w i s h  brown 

Grading 

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

Fines  Sand Gravel  Fines Sand Gravel  

f rom  to  - 4  + & - + t -1 +1-4  +4-16  +16-64 6 4  
--- ------- 

18 6 2  20 0.2- 3.0 18  24 21  17 11 8 1 

7 3  



NJ 71 NW 12 7236 1636 Boatleys , Kemnay Block B 

S u r f a c e   l e v e l  +78m 
Water s t r u c k  a t  +75.5m 
250 and 200mm percussion  and 
s h e l l  
September 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 0.4m 
Mineral  I 0.8m 
Waste 0.5m 
Mineral  I 1.5m 
Waste 3 .lm 
Bedrock 0.2mf 

Thickness  Depth 
m m 

S o i l  0.4 0.4 

Fluv iog lac i a l   s and   and   g rave l  a 'Very  clayey'   sand 0.8  1.2 
Sand:   f ine ,   subangular   to   subrounded  quar tz  
Fines:  s i l t ,  brown; laminated  below 0.9m 

S i l t ,   s a n d y   i n   p a r t s ,   l a m i n a t e d ,  brown 0.5 1.7 

b 'Very  clayey'   pebbly  sand 1.5  3.2 
G r a v e l :   f i n e ,   s u b r o u n d e d   g r a n i t e   a n d   s c h i s t  
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  

F i n e s :   s i l t y   c l a y ,  brown 
quar tz   and   rock   f ragments  

T i l l  

Caledonian 

Clay,  sandy,  stony, brown; pebbles  and  cobbles  of 
g r a n i t e   a n d   s c h i s t  

G r a n i t e ,   g r e y  

3.1 6.3 

0.2+  6.5 

Grading 

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

Fines  Sand Gravel   Fines  Sand Gravel  

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

a 31 68 1 0.4-  1.2 31 59 8 1 1 0 0 

b 21 64 15 1.7-  3.2 21  27 22 15 13 2 0 

a&b 24 66 10 Me a n  24  39 17 10 9 1 0 



NJ 71 NW 13 

Water n o t   s t r u c k  
S e c t i o n   a n d   p i t  
September 1984 

LOG 

7240 1510 

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  

Miltm croft, emnay Block C 

Mineral I 7.2mt 

Thickness  Depth 
m rn 

Glacial sand and grave l   Grave l  7.2+  7.2 
Grave l :   cobb le   and   coa r se   w i th   f i ne ,   angu la r   t o  
well rounded g r a n i t e ,   g a b b r o ,   d i o r i t e ,   s c h i s t  
a n d   q u a r t z i t e  

Sand: coarse   and medium, angu la r   t o   subangu la r  
quartz   and  rock  f ragments  

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 Gravel  

f r o m   t o  - $  + & A  + $ -1 +1-4  +4-16 +16-64 +64 UUII 

0 28 72 0.0- 4.0 0 1 5 1 2  11 21 50 
4.0-  5.0 1 3 15  26 21 21 13 
5.0- 6.0 0 2  8  13 10 23 44 
6.0-  7.2 1 2 18 31 22 -26 0 

Mean 0 2 9 17 14 - 2 2  36 
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NJ 71 NW 14 7308 1541 Home Farm, Kemnay Block C 

S u r f a c e   l e v e l  +88m 
Water   no t   s t ruck  
250 and 200mm pe rcuss ion  and 
s h e l l  
September 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  gravel  

T i l l  

?. Caledonian 

Caledonian 

Grading 

a 

b 

a&b 

L i tho logy  

Overburden 0.2m 
Mineral  I 5.8m 
Waste 0.6m 
Mineral  I1 5.9m 
Waste 0.8m 
Bedrock 0.3& 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

a Sandy g r a v e l  5.8 6.0 
Gravel:   cobble  and  coarse  with  f ine,   subrounded 

t o  well rounded  gran i tes ,   gabbro ,   sch is t   wi th  
some q u a r t z i t e  and q u a r t z  

Sand: coa r se  and  medium 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  and f e l d s p a r  

Clay ,   sandy,   s tony ,   g rey ;   pebbles   o f   sch is t   and  
g r a n i t e  

b  'Clayey'   sandy  gravel 
Grave l :   f i ne   w i th   coa r se ,   angu la r  t o  rounded 

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  

F i n e s :   s i l t y   c l a y ,   o r a n g e - b r o w  

igneous  and  metamorphic  rocks 

qua r t z  

0.6  6.6 

5.9 12.5 

'Clayey '   pebbly  sand,   mainly  angular   coarse   quartz   and  0;8 13.3 
f e ldspa th i c   s and ;   poss ib ly   wea the red   g ran i t e  

Gran i t e  0.3+  13.6 

Mean fo r ,   Depos i t  Depth  below 
pe rcen tages  s u r f a c e  (m) pe rcen tages  

Fines  Sand Gravel   F ines  Sand Gravel  

f r o m   t o  -i6 + & - + -1 +1-4 +4-16  +16-64 +64 1 

--- --- - - - - 
5 49 46 0.2-  1.5 2  3  25 15 11 13 31 

1.5- 3.0 0 3 18 18 1 3  17 31 
3.0-  4.0 7 9 24 18 12 12 18 
4.0- 6.0 9 1 3   3 3  15 10 12 8 

Mean 5 7  26 16 11 14  21 

10 61  29 6.6-  7.8 10 15 31 20 7 17 0 
7.8-11 .O 7 8 26  34 20 5 0 

11 -0-12.5 16 4 16  24 2 1  7 12 
Mean 10 8 24  29 18 8 3 

7 55 38 Mean 7 8 24  23 15 11 12  



NJ 71 NU 15 7359  1930 Backhill, Kemnay Block A 

S u r f a c e   l e v e l  +66m 
Water s t r u c k   a t  +62.5m 
2 5 0 m  percuss ion   and   she l l  
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 

T i l l  

G lac i a l   s and   and   g rave l  

Caledonian 

Li thology 

Overburden 2.5m 
Mineral  I 1.9m 
Bedrock 0 .lm+ 

Thickness  Depth 
m  m 

Soil 0.3  0.3 

Clay,  sandy, brown 1.5 1.8 

Glay,  sandy,  stony;  pebbles  and  cobbles of g r a n i t e ,  0.7 2.5 
psammite   and  basic   igneous  rocks 

Pebbly  sand 1.9 4.4 
Grave l :   f i ne   t o   cobb le ,   subangu la r   qua r t z i t e  and 

Sand: medium and coa r se ,   subangu la r   qua r t z  
g r a n i t e  

Gran i t e ,   coa r se   g ra ined ,   g rey  0.1+ 4.5 

Grading 

Nean fo r   Depos i t  Depth  below 
pe rcen tages  s u r f a c e  (m) pe rcen tages  

Fines  Sand Gravel   Fines  Sand Gravel  

from t o  - h  + $ - t + $ -1 +1-4 +4-16 +16-64 3.64 mm 

3 7 5  22  2.5- 3.8 2 9 40  24 6  5 14  
3.8- 4.4 5  12 4 3  27 8 5 0 

Me an 3 10 40 25 7 5 10 

7 7  



NJ 71 NW 16 7389 1764 Loanend, Kemnay Block C 

S u r f a c e   l e v e l  +88m 
Water   s t ruck  a t  +81m 
250 and 200mm percuss ion  and 
s h e l l  
October 1984 

LOG 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  

Overburden 0.4m 
Mineral  I 6.3m 
Waste 0.6m 
Mineral  I 8.0m+ 

Thickness  Depth 
m m 

S o i l  0.4  0.4 

Glacial   sand  and  gravel   a   'Very  c layey '   sandy  gravel  6.3  6.7 
Gravel :   f ine   and   coarse ,   subangular   to   rounded  

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  

F ines :  s i l t  

g r a n i t e   w i t h  some bas ic   igneous   rocks  

qua r t z  

T i l l  

Glacial sand  and  gravel 

Clay,  sandy,  cobbly 

b  'Clayey'   pebbly  sand 
Grave l :   f i ne   w i th   coa r se ,   angu la r   g ran i t e ,  

Sand: medium and  coarse ,   angular   to   subangular  
rounded   sch is t   and   bas ic   igneous   rocks  

q u a r t z  

c Sandy  grave l  
Gravel :   f ine  and  coarse ,   subrounded  to   rounded 

Sand: medium and  coarse ,   angular   to   subangular  
g r a n i t e   a n d   s c h i s t  

q u a r t z   a n d   f e l d s p a r  

0.6 7.3 

4.7 12.0 

3.3+ 15.3 

Borehole  abandoned  due  to  running  sand 

Grading 

a 

b 

C 

b&c 

a-c 

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

F ines  Sand Gravel  Fines Sand Grave 1 

f r o m   t o  - &  + & - + + $ -1 +1-4  +4-16 +16-64  +64 IUUI 

--- ____-- - - - - 
33 41 26 0.4- 3.0 31 6 18 16 15 14 0 

3.0-  6.0  37 7 21 9 12 8 6 
6.0- 6.7 18 32  25 9  4  4 8 

Mean 33 9 20 12  12 10 4 

11   74  15 7.3-10.0  14 9 29  31  11 6 0 
10.0-12.0 6 11  34  37  11 1 0 
Mean 11 10 31  33  11 4 0 

4 62  34 12.0-13.0 6  6 23  31  15 10 9 
13.0-15.0 3  5 23  34  16  19 0 
15.0-15.3 9 6 27 41 14 3 0 
Mean 4  5 23  34 16 15 3 

8 7 0  22 Mean 8  8 28  34 13 8 1 

19 57 24 Mean 19 9 24  24 13  9 2 



NJ 71 NE 2 

S u r f a c e   l e v e l  +48m 
Water s t r u c k  a t  +45.4m 
250mm pe rcuss ion   and   she l l  
October  1984 

LOG 

7861 1830 

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  

Fullerton, Kintore Block F 

Overburden 0.3m 
Mineral  I 4.7& 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

F luvioglac ia l   sand  and grave l   Grave l  4.7+ 5.0 
Gravel :   f ine   and   coarse   wi th   cobble ,   subrounded 

Sand:  coarse  and medium, angular   to   subrounded 
t o  rounded   g ran i t e   and   qua r t z i t e  

quar tz   and   fe ldspar  

Borehole  abandoned i n   r i s i n g   s a n d  and g r a v e l  

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) pe rcen tages  

F ines  Sand  Gravel  Fines Sand Gravel  

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

3 46 51 0.3- 1.3 9 5 20  16 19 31 0 
1.3- 2.6 1 2 15 32 19 18 13 
2.6- 5.0 2 4 18 26  22  22  6 

Mean 3 4 18 24  21 23  7 



NJ 71 Ng 3 

S u r f a c e   l e v e l  c+61m 
Water n o t   s t r u c k  
S e c t i o n   a n d   p i t  
September 1984 

LOG 

7863 1775 Cairnhill, Kintore 

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 0.5m 
Mineral  I 5.2m 
Waste 1.5m+ 

Thickness  Depth 
m m 

S o i l  0.5  0.5 

Fluvioglacial   sand  and  gravel   Sandy  gravel  5.2 5.7 
Grave l :   coa r se   and   f i ne ,   subangu la r   t o  
well r o u n d e d   g r a n i t e   w i t h   q u a r t z ,   d i o r i t e ,  
s ch i s t   and   qua r t zo - fe ldspa th i c   rock  

quar tz ,   fe ldspar   and   rock   f ragments  
Sand: medium and coa r se ,   angu la r   t o   sub rounded  

T i  11 Clay ,   sandy,   s i l ty ,   s tony;   pebbles   and   cobbles  of 
g r a n i t e  

1.5+  7.2 

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) percen tages  

F ines  Sand Gravel   Fines  Sand Gravel  

from t o  - k  + $ A  ,+ + $ -1 +1-4 +4-16 +16-64 +64 UUII 

1 65 34 0.5- 1.5 1 2 26  23 16 25 7 
1.5- 2.5 0 4 35  25 14 22 0 
2.5- 3.5 1 4 38  30  15  12 0 
3.5- 4.5 0 5 26 27 18  13 11 
4.5-  5.7 1 6 43  32  15 3 0 

Mean 1 4 33  28  16 15 3 



NJ 71 NE 4 West of Black Billock, Kintore Block F 

Water n o t   s t r u c k  
Sec t ion   and   p i t  
September 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 0.5m 
Mineral  I 7.0m 
Waste 2 .om+ 

Thickness  Depth 
m m 

Soil 0.5 0.5 

Fluvioglac ia l   sand   and   grave l  Sand and   grave l ,  well bedded; no f u r t h e r   d a t a  
a v a i l a b l e  

7.0 7.5 

T i l l  Clay ,   sandy,   s tony ,   ye l lowish  brown 2.0+ 9.5 

Grading 

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

Fines  Sand  Gravel  Fines Sand Gravel  

f r o m   t o  - $  + $ - L  + $ -1 +1-4  +4-16 +16-64 +64 mm 
--- - ~ - - - - -  

0.5 - 7.5 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  



NJ 71 NE 5 

S u r f a c e   l e v e l  +57m 
Water s t r u c k  a t  +52.6m 
250 and 200m percuss ion  and 
s h e l l  
September  1984 

LOG 

7856 1591 

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  

South of Springburn, Kintore Block F 

Overburden 0.4m 
Mineral  I 5.lm 
Waste 5.4m-l- 

Thickness  Depth 
m m 

S o i l  0.4 0.4 

F luv iog lac i a l   s and  and g rave l   'C layey '   pebb ly   s and ,   ' ve ry   c l ayey '   s and   t o  1.4m  5.1 5.5 
Gravel :   f ine ,   subrounded  gran i te  
Sand: f ine   t o   coa r se ,   subangu la r   t o   sub rounded  

Fines:  s i l t ,  da rk  brown 
quar tz ,   fe ldspar   and   rock   f ragments  

T i l l  Clay,   sandy,   s tony;   pebbles   and  cobbles   of   grani te   and 5.4+  10.9 
s c h i s t  

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

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) pe rcen tages  

F ines  Sand Gravel   Fines  Sand Grave 1 

f r o m   t o  -ii + - -+ + -1 +I-4 +4-16 +16-64  +64 ~~lln 

17 78 5 0.4-  1.4 29 12 42  14  2 1 0 
1.4- 2.4 14  29  33  19  4 1 0 
2.4-  3.4 17 11 44 21 6 1 0 
3.4- 4.4 8 34  44 12 2 0 0 
4.4- 5.5 15  9  39 32 5 0 0 

Mean 17  19  39 20 4 1 0 



NJ 71 NE 6 

S u r f a c e   l e v e l  +46m 
Water s t r u c k  a t  +44.6m 
250  and 200mm percussion  and 
s h e l l  
October  1984 

LOG 

7920 1710 

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  

Tavelty, Kintore Block F 

Overburden 1.4m 
Mineral  I 2.9m 
Waste 3 .Om+ 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

Alluvium  Clay,  yellowish brown 1.1 1.4 

F luv iog lac i a l   s and  and grave l   Grave l  2.9 4.3 
Gravel :   coarse   wi th   f ine ,   subrounded  to   rounded  

Sand: medium and  coarse ,   subangular   quar tz ,  
g r a n i t e  and s c h i s t  

f e l d s p a r  and  rock  fragments 

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 

Clay, s i l t y  and  sandy,  grey-brown 

Clay,   s tony 

1.5 5.8 

1.5+ 7.3 

Borehole   t e rmina ted   due   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) pe rcen tages  

Fines  Sand Gravel   Fines  Sand Grave 1 

from t o  -ik + & - t + -1 +1-4  +4-16  +16-64 +64 mm 

2 48  50 1.4- 2.4 3 8 23  24  19  23 0 
2.4- 3.4 1 4  14  16 26 35  4 
3.4-  4.3 1 10  30  17  12  30 0 

Mean 2  7 22 19  19  30 1 
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NJ 71 SW 1 7037  1493 North of Nether Mains, Kemnay Block B 

S u r f a c e   l e v e l  +80m 
Water   s t ruck  a t  +73.8m 
250 and 2 0 0 m  pe rcuss ion  and 
s h e l l  
September 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 0.2m 
Mineral  I 2.6m 
Waste 3.4m 
Mineral  I 1.8m 
Waste 5 .Om+ 

Thickness  Depth 
m m 

S o i l  0.2  0.2 

F luvioglac ia l   sand  and grave l   a   'C layey '   sandy  grave l  2.6 2.8 
Gravel :   coarse   and   f ine ,   subrounded  gran i te   and  

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  
s c h i s t  

qua r t z  

T i l l  

Glacial   sand  and  gravel  

T i l l  

Grading 

Clay   wi th   cobbles  

b Gravel 
Grave l :   coa r se   and   f i ne  
Sand: f ine   to   coarse ,   subrounded  quar tz  

C l a y ,   s i l t y ,   s a n d y ,   s t o n y ,  brown 

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

F ines  Sand Gravel 

from t o  
--_I_ 

a 11 53 36 0.2- 1.2 
1.2- 2.8 

Mean 

b 8 42 50 6.2- 8.0 

a&b 10 48  42 Mean 

pe rcen tages  

3 .'4 6 .2 

1.8 8.0 

5.0+ 13.0 

F ines  Sand Gravel  

1 - z  + - t + t -1 +1-4  +4-16 +16-64 +64 IMI 

l o  7 18 16  19 30 0 
12 11 33 16  16  12 0 
11 9 28  16 17 19 0 

8 7 16  19  19 31 0 

10 8 23 17 18 24 0 



NJ 71 SW 2 

Water n o t   s t r u c k  
P i t  
September 1984 

LOG 

7079  1438 

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  

Nether Mains, Kemnay Block A 

Waste 2.2mf 

Thickness  Depth 
m m 

Soil 0.2  0.2 

T i l l  Clay, s i l t y ,  sandy,  stony;  cobbles  and  boulders  of 2.0+ 2.2 
g r a n i t e   a n d   g r a n o d i o r i t e  

NJ 71 SW 3 7009  1353 Nether Inver, Kemnay 

Water   not   s t ruck 

September 1984 
P i 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  

Block C 

Overburden 0.4m 
Nine ra l  I 3.0m 
Bedrock 1.2m+ 

Thickness  Depth 
m m 

S o i l  0.4 0.4 

Glacia l   sand   and   grave l   Pebbly   sand ,   cobble   g rave l   in   par t  3.0 3.4 
Grave l :   f i ne ,   subangu la r   g ran i t e  
Sand: medium and   coa r se ,   angu la r   t o   subangu la r ,  

qua r t z   and   f e ldspa r  

Caledonian G r a n i t e ,  medium gra ined ,   wel l - jo in ted ,   b rownish   p ink  1.2+ 4.6 

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 Gravel  

from t o  - &  + & - t + t -1 +1-4  +4-16  +16-64 +64 UIIII 

--- --- -_I_ - - 
5 86 9 0.4-  3.4 5 7 42 37 8 1 0 
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NJ 71  SW 4 

S u r f a c e   l e v e l  +91m 
Water s t r u c k  a t  +90.7m 
250mm pe rcuss ion   and   she l l  
October 1 984 

LOG 

7056 1198 Schoolcroft, Cluny 

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 0.3m 
Mineral  I 2.lm 
Waste 4.2m 
Bedrock 1.7& 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

Fluvioglacial   sand  and  gravel   'Very  c layey '   pebbly  sand 2.1 2.4 
Grave l :   f i ne  
Sand: medium and  coarse ,   subangular   quar tz  
F ines :   s i l t y   c l ay ,   o range -b rown  

T i l l  

Caledonian 

Clay,  sandy,  stony,  yellow  to  grey-brown;  pebbles  and 
cobbles  of s c h i s t  and g r a n i t e  

Grani te ,   p ink;   weathered   to  7.6m 

4.2  6.6 

1.7+ 8 . 3  

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) percen tages  

Fines  Sand  Gravel Fines  Sand Gravel  

f rom  to  - $ + & - i + + -1 +1-4  +4-16  +16-64 +64 UIUI 

--- --- - - - - 
25 68 7 0.3- 2.4 25 7 35 26 5  2 0 



NJ 71 SW 5 

S u r f a c e   l e v e l  +96m 
Water s t r u c k  a t  +91.2m 
250mm pe rcuss ion   and   she l l  
October  1984 

LOG 

7020 1086 West of Gight, Sauchen 

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 1.2m 
Mineral  I 1.4m 
Waste 4 .Id- 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

Alluvium  Clay,  sandy,  stony,  orange;  cobbles  of  igneous  rocks 1.0 1.2 
a t  base 

fi 

Fluv iog lac i a l   s and   and   g rave l  a 'Very  c layey '   sandy  gravel  1.4 2.6 
Gravel :   coarse   and  f ine,   subrounded  quartzi te ,  

Sand: f i n e  t o  coa r se ,   angu la r   t o   subangu la r  
s c h i s t   a n d  some igneous   rocks  

quartz   and  rock  f ragments  

T i l l  

Glacial sand  and  gravel  

T i  11 

Clay,  sandy,  stony,  yellow-brown 

b 'Very  clayey'   pebbly  sand 
Gravel :   f ine   and   coarse ,   subrounded  gran i te  
Sand: medium and  coarse  

Clay,   sandy,   s tony,  brown; pebbles   and  cobbles  of 
g r a n i t e  

Borehole   t e rmina ted  on 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 (m) percentages 

2.6 5.2 

0.5 5.7 

1.0+ 6.7 

Fines  Sand  Gravel  Fines Sand Gravel  

f r o m   t o  -+5 + & - $ + t -1 +1-4  +4-16  +16-64 +64 mm 
--- --- - - - - 

a 23  42 35 1.2-  2.6 23 4 20 18 13  17 5 

b 21 71 a 5.2-  5.7 2 1  7 32  32 5  3 0 

a&b 22 50  28 Mean 22 5 23 22 11 13 4 
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NJ 71 SW 6 7152 1406 South of Dalriach, Kemnay Block C 

Water s t r u c k  a t  a depth  of 
5 .Om 
P i t  
September 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 .Om 
Mineral  I 4.Omt 

Thickness  Depth 
m  m 

Made ground 1.0 1.0 

Glac ia l   sand   and   grave l   Grave l  4.0+ 5.0 
Grave l :   f i ne ,   coa r se   and   cobb le ,   subangu la r   t o  

rounded g ran i t e ,   gabbro   and   s ch i s t   w i th  some 
q u a r t z i t e   a n d   q u a r t z  

Sand: coarse   and medium, angular   to   subrounded 
quar tz ,   fe ldspar   and   rock   f ragments  

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) pe rcen tages  

Fines  Sand  Gravel F ines  Sand  Gravel 

from t o  -i% 
1 + & - t + t -1 +1-4 +4-16 +16-64  +64 IMI 

-_I_- --- - - - - 
2 45 53 1.0- 2.0 0 3 23 27 18 19 10 

2.0- 3.5 1 3 17 28  14  17 20 
3.5- 5.0 3 2 11 25 16 22 2 1  

Mean 2 3 16  26 16 19 18 



NJ 71 SW 7 7204 1431 Craigearn, Kemnay Block C 

Water n o t   s t r u c k  
P i t  
September 1984 

Overburden 0.3m 
Mineral  I 1.8m 
Waste 0.9m+ 

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.  0.3 0.3 

Glac ia l   sand   and   grave l   Grave l  1.8  2.1 
Grave l :   f i ne   t o   cobb le ,   sub rounded   t o  
well r o u n d e d   g r a n i t e   a n d   d i o r i t e   w i t h  some 
q u a r t z i t e   a n d   s c h i s t  

quar tz ,   fe ldspar   and   rock   f ragments  
Sand: medium and  coarse ,   angular   to   subrounded 

T i l l  C lay ,   s andy ,   s i l t y ,   s tony ,   o l ive   g rey ;   cobb les   and  
p e b b l e s   o f   g r a n i t e   a n d   d i o r i t e  

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) pe rcen tages  

Fines  Sand Gravel   F ines  Sand . Gravel  

from t o  - $  + & - t + t -1 +1-4  +4-16 +16-64 +64 IIUU 

2 48 50 0.3- 1.4 0 4 21  22 14  19  20 
1.4-  2.1 5 6 22  22 14  19  12 

Mean 2 5 21  22 14  19  17 

NJ 71 SW 8 

Water   no t   s t ruck  
P i t  
September 1984 

7165 1330 Backhill, Kemnay 

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 2.8+ 

Thickness  Depth 
m -  m 

S o i l  0.2  0.2 

T i l l  Clay,   sandy,   s tony,  brown; pebbles  and  cobbles  of 
grani te   and  metamorphic   rocks 

2.6+ 2.8 

89 



NJ 71 SW 9 

Water n o t   s t r u c k  
P i t  
September 1984 

LOG 

7238 1473 

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  

North of Craigearn, Kemnay Block C 

Overburden 0 . l m  
Mineral  I 1.5m 
Waste 0.8mt 

Thickness  Depth 
m  m 

S o i l  0.1 0.1 

Glacial sand  and  gravel  Gravel 1.5 1.6 
Grave l :   cobb le   w i th   f i ne  and coarse,   subrounded 

t o  well rounded  gran i te ,   sch is t   and  
qua r t zo - fe ldspa th i c   rocks  

quar tz ,   fe ldspar   and   rock   f ragments  
Sand: coarse   and medium, angu la r   t o   subangu la r  

T i l l  C l a y ,   s a n d y ,   s i l t y ,   s t o n y ,   y e l l o w i s h   g r e y  0.8+ 2.3 

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) pe rcen tages  

F ines  Sand Gravel  Fines Sand  Grave 1 

f r o m   t o  -ii + - 4 + 4 -1 +1-4  +4-16 +16-64  +64 ~ L D  

--- --- - - - c__ 
3 43  54 0.1- 1.6 . 3  5 20  18 9 15 30 



NJ 71 SW 10 

Water n o t   s t r u c k  
P i t  
September 1984 

7276 1387 Tappies , Kemnay Block D 

Overburden 0.2m 
Mineral  I1 1 . 8 ~ ~ -  

LOG 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  Thickness  Depth 
m m 

S o i l  0.2 0.2 

T i l l  Gravel ,   cobbles   and  boulders  1.5 - 2.0m 1.8+ 2.0 
.Grave l :   cobble   wi th   coarse   and   f ine ,   angular   to  

rounded g r a n i t e ,   q u a r t z i t e   a n d   b a s i c   i g n e o u s  
rocks 

q u a r t z  
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  

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 Gravel  

from t o  - &  + & - "  + t -1 +l-4 +4-16 +16-64  +64 mm 
--- --- - - - - 

5 22 73 0.2- 2.0 5 5 9 8 9 18 46 
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NJ 71 SW 11 

S u r f a c e   l e v e l  +97m 
Water s t r u c k  a t  +93m 
250 and 200mm pe rcuss ion  and 
s h e l l  
September 1984 

LOG 

7331 1452 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  

Wester Leschangie, Kernnay Block E 

Overburden 0.3m 
Mineral  I 6.9m 
Waste 7.4m-t 

Thickness  Depth 
m m 

S o i l  0.3  0.3 

Glacial sand  and  gravel a Sandy g r a v e l  5.0 5.3 
Grave l :   coa r se   and   f i ne   w i th   cobb le ,   subangu la r  

Sand: medium and  coarse ,   subangular   quartz   and 
t o  subrounded  gran i te   wi th   sch is t  

g ran i t e   f r agmen t s  

b Sand,  pebbly i n   p a r t  
Grave l :   f i ne ,   subangu la r   t o   sub rounded   g ran i t e  

Sand:  mainly medium, subangular   quar tz  
w i t h   s c h i s t  

1.9  7.2 

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

T i l l  

c S i l t ,   s a n d y ,  grey-brown;  laminated i n   p l a c e s  2.9 10.1 

Clay,  sandy,  stony,  brownish  grey;  pebbles  and.  cobbles 4.5+ 14.6 
o f   g r a n i t e  and s c h i s t  

Borehole   t e rmina ted  on r o c k   o b s t r u c t i o n  

Grading 

Mean for   Deposi t   Depth  below . 
percen tages   su r f ace  (m) pe rcen tages  

a 

b 

C 

a & b  

a-c 

Fines  Sand  Gravel 

from t o  
--- 

5 70 25 0.3- 1.3 
1.3- 2.3 
2.3- 3.3 
3.3- 4..3 
4.3- 5.3 

Mean 

8 88 4  5.3- 6.2 
6.2- 7.2 

Mean 

49  51 0 7.2- 8.0 

6 75 1 9  Me a n  

10  72 18 Me a n  

F ines  

- &  

5 
5 
6 
5 
3 
5 

8 
8 
8 

49 

6 

10 

Sand 

+ & - i + i -1 +1-4 
-- - 
10  28  24 
15   38  20 
9 40  22 
9 47  15 
4 35  34 
9 38  23 

21  51  14 
25  55 9 
23 54 11 

41 9 1 

13,  42  20 

16  38 18 

Grave 1 

+4-16 +16-64 +64 UUII 

--- 
9 9 15 
9 10 3 
9 8 6 
5 12 7 

14  10 0 
9 10 6 

5 1 0 
2 1 0 
3 1 0 

0 0 0 

8 7 4 

7 7  4 



NJ 71 SE 1 

S u r f a c e   l e v e l  +69m 
Water s t r u c k  a t  +67.5m 
250 and 200mm percussion  and 
s h e l l  
September 1984 

LOG 

7776 1449 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  

Fordtown, Kintore Block F 

Overburden 0.3m 
Mineral  I 3.6m 
Waste 4.5m+ 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

Fluvioglacial   sand  and  gravel   Sandy  gravel  3.6 3.9 
Gravel :   coarse   wi th   f ine   and   cobble ,   angular   to  

Sand: coarse   and medium, angu la r   t o   subangu la r  
sub rounded   g ran i t e ,   s ch i s t  and q u a r t z  

quar tz ,   fe ldspar   and   rock   f ragments  

T i l l  Clay ,   sandy,   g rave l ly ,   reddish  brown; pebbles  and 
cobbles   of   grani te   and  metamorphic   rocks 

Boreho le   t e rmina ted   due   t o   s low  p rogres s  

Grading 

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

Fines  Sand  Gravel 

from t o  
-_I_- 

5 48 47 0.3- 1.3 
1.3- 2.3 
2.3- 3.9 

Mean 

4.5+ 8.4 

Fines Sand 

-ii + $ - $ + $ -1  +1-4 

4  8 27 13 
5 7 31  13 
5 6 23  18 
5 7 26 15 

Gravel  

+4-16 +16-64  +64 

13   18   17  
15  29 0 
10  24  14 
12  24  11 



NJ 71 SE 2 

S u r f a c e   l e v e l  +63m 
Water s t r u c k   a t  +61.lm 
250 and 200mm pe rcuss ion  and 
s h e l l  
September 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  

F luvioglac ia l   sand   and   grave l  

T i l l  

Glac ia l   sand   and   grave l  

Caledonian 

7856 1491 

Li tho logy  

Gauchill, Kintore Block F 

Overburden 0.2m 
Mineral  I 2.6m 
Waste 3.4m 
Mineral  I 1.4m 
Waste 0.6m 
Bedrock 0.2m+ 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

a Sandy g r a v e l  2.6 2.8 
Grave l :   f i ne   and   coa r se ,   sub rounded   g ran i t e ,  

Sand: medium and  coarse ,   subangular   to  
s c h i s t   w i t h   q u a r t z  

sub rounded   qua r t z ,   f e ldspa r   and   g ran i t e  
f ragments  

Clay ,   sandy,   g rave l ly ,  brown; pebbles  and  cobbles of 
g r a n i t e ,   s c h i s t  and q u a r t z  

b  Pebbly  sand 

s c h i s t  

subrounded  quartz   and  grani te   f ragments  

Grave l :   f i ne   and   coa r se ,   sub rounded   g ran i t e   and  

Sand: medium and  coarse ,   subangular   to  

Clay ,   sandy,   g rave l ly ,   ye l lowish  brown; pebbles  of 
g r a n i t e  

G r a n i t e  

3.4  6.2 

1.4  7.6 

0.6 8.2 

0.2+  8.4 

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) percen tages  

Fines  Sand Gravel  Fines Sand Gravel 

a 1 69  30  0.2- 1.2 2 8 37 24 17  12 0 
1.2-  2.8 0 4 32  34 17  13 0 

Mean 1 6 33 30 17  13 0 

b 6 72  22  6.2- 7.6  6  9 33  30 9  9  4 

a&b  3 71  26 Me a n  3  7 34  30  14 11 1 



NJ 71 SE 3 South Wonblehill, Kintore Block E 

Water s t r u c k  a t  a depth  of 
3 .Om 
P i t  
September 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. l m  
Mineral  I 2.9m 
Waste 2 .om+ 

Thickness  Depth 
m m 

S o i l  0.1 0.1 

Glacial   sand  and  gravel   Gravel  2.9 3.0 
Grave l :   f i ne   t o   cobb le ,   sub rounded   t o  
well rounded g r a n i t e ,   g a b b r o ,   s c h i s t ,  
qua r t zo - fe ldspa th i c   rock   and   qua r t z i t e  

f e l d s p a r  and  rock  fragment 
Sand: 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 ,  

T i l l  C lay ,   s andy ,   s i l t y ,   g rave l ly ,   g rey ;   pebb les  and 
cobbles  of  igneous  and  metamorphic  rocks 

2.0+ 5.0 

Grading 

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

F ines  Sand Gravel  Fines Sand Gravel  

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

1 33 66 0.1- 3.0 1 2 7 24 20 15 3 1  
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NJ 71  SE 4 .  

Water s t r u c k  a t  a  depth  of 
2 .Om 
P i t  
September  1984 

LOG 

7837  1294 

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  

Aquherton, Kintore Block E 

Overburden 0.3m 
Mineral  I 1.0m 
Waste 1 .om+ 

Thickness  Depth 
m m 

Soil 0.3 0.3 

Fluv iog lac i a l   s and  and g r a v e l  Sandy g r a v e l  1.0 1.3 

some bas ic   igneous   rocks  

qua r t z   and   f e ldspa r  

Gravel :   coarse   and   f ine ,   subrounded  gran i te   and  

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

T i l l  Clay,   sandy,   s tony,   grey;   cobbles   of   grani te   and 
g r a n o d i o r i t e  

1.0+ 2 .3  

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 Gravel  

f r o m   t o  - 1  + & - t + t -1 4-1-4 +4-16  +16-64 +64 UIUI 

-- - ------- 
9 58  33 0.3- 1.3 9 15 28 15 11 17 5 



NJ 7 1  SE 5 

S u r f a c e   l e v e l  +57m 
Water s t r u c k  a t  +53.6m 
250mm p e r c u s s i o n   a n d   s h e l l  
September 1984 

LOG 

7976 1493 

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  

Nethermill,  Kintore Block F 

Overburden 0.3m 
Mineral I 4.0m 
Waste 1 .lm 
Bedrock 0.2m+ 

Thickness  Depth 
m  m 

S o i l  0.3  0 .3  

Fluv iog lac i a l   s and   and   g rave l   Sand ,   f i ne   t o   coa r se ,   subangu la r   t o   sub rounded   qua r t z  4.0  4.3 
and   angu la r   t o   subangu la r   g ran i t e   f r agmen t s  

T i l l  C l a y ,   s a n d y ,   s i l t y ,  yellow-brown; s p a r s e   g r a n i t e  1 . 1  5.4 
cobbles  

Ca ledon ian   Gran i t e ,   f i ne   g ra ined ,   g rey  0.2+ 5.6 

Grading 

Mean f o r  Deposi t  Depth  below 
pe rcen tages  s u r f a c e  (m) percen tages  

F ines  Sand Gravel  Fines  Sand  Gravel 

f rom  to  -ii + & - + $ -1 +1-4  +4-16  +16-64  +64 UUII 

8 88 4 0.3-  2.3 12 13  51  21 3 0 0 
2.3-  3.4 3 10  45 37  5 0 0 
3.4-  4.3 4  26 44 2 2  4 0 0 

Mean 8 15  47 26 4 0 0 
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NJ 71 SE 6 7942 1273 Greemnoss, Kintore Block E 

Water s t r u c k  a t  a dep th  of 
1.4m 
P i t  
September 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  I l.lm 
Waste 1.5m+ 

Thickness  Depth 
m  m 

S o i l  0.3 0.3 

Fluvioglac ia l   sand   and   grave l   'C layey '   sandy  grave l  1.1 1.4 
Grave l :   f i ne   and   coa r se   w i th   cobb le ,   subangu la r  

t o  sub rounded   g ran i t e ,   s ch i s t ,   d io r i t e   and  
q u a r t z  

q u a r t z  
Sand: f i n e  t o  coarse ,   subangular   to   subrounded 

F i n e s :   s i l t y   c l a y ,  brown 

T i l l  Clay,  sandy,  stony,  brownish  grey;  pebbles  and  cobbles 1.5+ 2.9 
of   grani te   and  metamorphic   rocks 

Grading 

Mean for Deposi t  Depth  below 
pe rcen tages  s u r f a c e  (m) pe rcen tages  

F ines  Sand  Gravel F ines  Sand Gravel  

f r o m   t o  - d  + - t + t -1 +I-4 +4-16 +16-64 +64 IMII 

15  48 37 0.3- 1.4 15  13  17  18  13 17  7 



NJ 80 NW 1 

Water n o t   s t r u c k  
P i t  
October 1984 

LOG 

8051  0553 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  

Hatton, Scene Block N 

Overburden 0.2m 
Mineral  I1 1.8m+ 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

T i l l  'Clayey'   pebbly  sand;  boulders a t  base 1.8+ 2.0 
G r a v e l :   f i n e   w i t h   c o a r s e ,   r o u n d e d   t o  
well rounded  gran i te   wi th   quar tz i te   and  
psammitic  rocks 

qua r t z   and   g ran i t e   f r agmen t s  
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 i n e s :   s i l t y   c l a y ,  brown t o  orange-brown 

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 rom  to  
--- 

17 68 15 0.2- 1.2 
1.2- 2.0 

Mean 

Fines  Sand Gravel  

- A  + A - t + $ -1 + l e 4  +4-16  +16-64  +64 IIIIU 

14 22 33  18 10 3 0 

17 19 29 20 10 5 0 
20 15 25 . 22 10 8 0 

NJ 80 NW 2 

Water   no t   s t ruck  
P i t  
September 1984 

8388 0615 

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  

East of Fiddie,  Scene Block I 

Waste 3 .Om+ 

Thickness  Depth 
m m 

T i l l  

S o i l  0.2  0.2 

C l a y ,   s i l t y ,   s a n d y ,   g r a v e l l y ,  yellow-brown;  pebbles 2.8+ 3 .0  
and  cobbles   o f   g ran i te   and   gne iss ,  many well 
weathered 

99 



NJ 80 NW 3 

Water n o t   s t r u c k  
P i t  
September 1984 

LOG 

8402  0962 

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  

Rivehill, Scene Block I 

Waste 0 .lm 
Bedrock 1.4m+ 

Thickness  Depth 
m m 

S o i l  0.1 0.1 

Caledonian Gran i t e ,   coa r se   g ra ined ,   p ink ;   rubb ly   t o  1.0m, hard 1.4+  1.5 
below 

NJ 80 NW 4 8479  0795 

Water s t r u c k  a t  a depth   o f  
1.3m 
P i t  
September 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  

Borrowstone, Newhills Block I 

Overburden 0.2m 
Mineral  I1 l.lm 
Waste 2.2mt- 

Thickness  Depth 
m m 

S o i l  . 0.2 0.2 

T i l l  Sandy g r a v e l  1.1 1 .3  
Grave l :   f i ne   t o   cobb le ,   subangu la r   t o   rounded  

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

fragments 

C lay ,   s andy   and   s i l t y ,   g rave l ly ,   g rey ;   pebb les   and  
cobb les   o f   g ran i t e ,   qua r t z i t e   and   p sammi te  

2.2+ 3 .5  

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 Gravel  

f r o m   t o  - %  + % - L  + -1 +1-4  +4-16  +16-64  +64 uuu 
--- ------- 

7 60 33 0.2- 1.3 7 18 25 17 12 9 12 



NJ 80' NE 4 

S u r f a c e   l e v e l  +130m 
Water   s t ruck  a t  +121.3m 
250 and 200mm pe rcuss ion  and 
s h e l l  
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  gravel 

T i l l  

Glacial sand  and  gravel  

T i l l  

Caledonian 

Grading 

a 

b 

a&b 

8530 0657 Westholme, Kingswells 

Li tho logy  

Block I 

Overburden 0.5m 
Mineral  I 3.0m 
Waste 3.2m 
Mineral  I 3.8m 
Waste 0.2m 
Bedrock 1.6m+ 

Thickness  Depth 
m m 

S o i l  0.5 0.5 

a Pebbly   sand ,   g rave l ly  a t  base 3.0 3.5 
Grave l :   f i ne   w i th   coa r se ,   angu la r   t o   sub rounded  

g r a n i t e  and s c h i s t   w i t h  some quar tz   and   dark  
igneous   rocks  

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  rock  f ragments  

C l a y ,   s a n d y ,   s i l t y ,   g r a v e l l y ,  brown 3.2  6.7 

b Sandy gravel ,   sandy a t  t o p  3.8  10.5 
Grave l :   coa r se   and   f i ne ,   subangu la r   t o  

subrounded  gran i te   and   sch is t   wi th   dark   igneous  
rocks 

quar tz ,   fe ldspar   and   rock   f ragments  
Sand: coarse   and  medium, angu la r   t o   subangu la r  

C l a y ,   s i l t y  and  pebbly,  orange-brown;  pebbles  of 
w e a t h e r e d   s c h i s t  

Gran i t e ,   ve ry   pa l e   g rey ,   h igh ly   wea the red  

0.2 10.7 

1.6+  12.3 

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 Gravel  I 

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

6 81 1 3  0.5- 3.0 5 20 50 16 8 1 0 
3.0- 3.5 10  12 24  23 20 11 0 

Mean 6 19 45 17 10 3 0 

9 59  32 6.7-  8.0 1 4  9 28  38 7  4 0 
8.0- 9.0 3 8 15  19  21  25 9 
9  .o-10 .o 5  7  26 23  16  23 0 

10.0-10.5 1 3  6 22  26 16  17 0 
Mean 9 8 23  28 14  16 2 

7 70  23 Mean 7 13 34  23 12  10 1 



NJ 80 SW 2 

Water n o t   s t r u c k  
P i t  
O'ctober 1984 

8081 0455 Woodside, Skene 

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 N 

Overburden 0.2m 
Mineral  I 1.2m 
Bedrock 2.2m-l- 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

Glac ia l   sand   and   grave l  a 'Clayey '   gravel  1.2 1.4 
Gravel :   coarse   wi th   f ine   and   cobble ,   subangular  

t o  well rounded grani te ,   psammite   and   quar tz i te  
w i th  some s c h i s t  and f i n e   g r a i n e d   d a r k   i g n e o u s  
rock 

q u a r t z  amd g r a n i t e   f r a g m e n t s  
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  

Caledonian b   'C layey '   sandy  grave l   (weathered   gran i te   bedrock)  
Grave l :   coa r se   and   f i ne ,   angu la r   g ran i t e  
Sand: f i n e   t o   c o a r s e ,   a n g u l a r   q u a r t z   a n d  

F i n e s :   s i l t y   c l a y  and mica f l a k e s ,   p a l e  brown 
f e l d s p a r  

2.2+ 3.6 

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) pe rcen tages  

Fines  Sand  Gravel  Fines Sand Grave 1 

f r o m   t o  - $  + $ - + + & -1 +1-4 +4-16  +16-64  +64 UKU 

--- ------- 
a 10 36 54 0.2- 1.4  10 11  14  11  11 36 7 

b 14  48  38  1.4- 3.6 14  16 21 11  9 29 0 

a&b 13 -44  43 Mean 13  14  19  11  10  31 2 



NJ 80 SW 3 

S u r f a c e   l e v e l  +59m 
Water  encountered a t  +55.5m 
250  and 200mm percussion  and 
s h e l l  
October 1984 

LOG 

8082 0104 

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 Wardmill, Drunoak Block N 

Waste 6.8m 
Bedrock 0.6& 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

T i l l  

Caledonian 

'Very c l ayey '   s andy   g rave l  0.7 1.0 
Gravel :   f ine  and  coarse ,   subrounded  to   rounded 

Sand: f i n e   t o   c o a r s e ,   a n g u l a r   q u a r t z  and  dark 

F i n e s :   s i l t y   c l a y ,   o r a n g e - b r o w n  

g r a n i t e  and s c h i s t  

rock  f ragments  

C l a y ,   s i l t y ,   s a n d y ,   s t o n y ,   y e l l o w i s h  brown; pebbles  5.8 6.8 
and  cobbles   o f   g ran i te ,   sch is t   and   dark   igneous   rocks  

Gran i t e ,  medium gra ined ,   reddish ;   weathered  a t  t o p  0.6+ 7.4 

Grading 

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

Fines  Sand Gravel  Fines  Sand  Gravel 

from t o  - &  + - t + $ -1  +1-4  +4-16 +16-64 +64 uuu 
--- --- - - - - 
22 54 24 0.3-  1.0 22 14 20  20 11  13  0 

103 



NJ 80 SW 4 

S u r f a c e   l e v e l  +60m 
Water s t r u c k  a t  +58.lm 
2 5 0 m  percuss ion   and   she l l  
October 1984 

LOG 

8152 0205 Easter Auguston, Peterculter 

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 N 

Overburden 0.5m 
Mineral  I 2.8m 
Waste 6.4m-l- 

Thickness  Depth 
m m 

S o i l  0.5 0.5 

Glacial sand  and  gravel   Sandy  gravel  2.8 3.3 
Gravel :   f ine   and   coarse ,   subangular  t o  rounded 

Sand: medium and  coarse ,   angular  t o  subangular  
g r a n i t e  

q u a r t z   a n d   f e l d s p a r  

T i l l  Clay,  sandy,  stony,  grey-brown 

Borehole   t e r rd ina ted   on   rock   obs t ruc t ion  

6.4+ 9.7 

Grading 

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

Fines  Sand Gravel   Fines  Sand Gravel  

f r o m   t o  - + & - 3 + $ -1 +1-4 +4-16 +16-64  +64 UIID 

4 72   24  0.5- 1.5 1 4  36 43  12 4 0 
1.5- 2.5 4 7 32   31   11  15 0 
2.5- 3.3 7 10  33 18 14 6 12 

Mean 4 7 33  32  12 9  3 



NJ 80 SW 5 

Water s t r u c k   a t  
4.8m 
S e c t i o n   a n d   p i t  
September 1984 

a depth  of 

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  11 

8296 0160 West Craigton,  Peterculter Block N 

Overburden 0.2m 
Mineral  I 2.8m 
Mineral I1 3.0& 

Lithology  Thickness   Depth 
m m 

S o i l  0.2 0.2 

a Gravel 2.8 3.0  
Grave l :   f i ne   and   coa r se   w i th   cobb le ,   subangu la r  

t o  rounded g r a n i t e   a n d  psammite w i t h   q u a r t z i t e ,  
f e l s i t e  a n d   d i o r i t e  

q u a r t z  
Sand:   main ly   coarse ,   angular   to   subangular  

b  'Clayey'   sandy  gravel 
Grave l :   f i ne  and coarse   wi th   cobble ,   subangular  

t o  well rounded  schist   and  psammite  with 
g r a n i t e  

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  
quar tz ,   fe ldspar   and   rock   f ragments  

3.0+  6.0 

Grading 

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

F ines  Sand  Gravel  Fines Sand Gravel  

from t o  - 1  + & - t + t -1 +1-4 +4-16 +16-64 +64 mm 
--- -___----- 

a 1 19  80  0.2- 3.0  1  1 5  13  33 31 1 6  

b 18  45 37 3.0- 4.8 18  8 21  18 16 19 0 
4.8- 6.0 17  7 18   19  15  14  10 

Mean 18 8 19 18 16  17  4 

a&b 10 33 57 Mean 10 4  13 16 23  24  10 
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NJ 80 SW 6 

Water   not   s t ruck 
P i t  
September 1984 

LOG 

8333 0008 

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 of Burnside, Peterculter Block N 

Overburden O. lm 
Mineral  I 0.9m 
Waste 4.6& 

Thickness  Depth 
m m 

S o i l  0.1 0.1 

Glacial sand  and  gravel  Sandy  gravel 0.9 1.0 
Grave l :   f i ne   w i th   coa r se ,   subangu la r   t o  

subrounded  grani te   with  psammite ,   schis t   and 
some q u a r t z i t e  

Sand: coarse   and medium, a n g u l a r   t o   s u b a n g u l a r  
quar tz ,   fe ldspar   and   rock   f ragments  

T i l l  Clay,  sandy,  stony,  orange-brown;  pebbles  and  cobbles 
of   g ran i te ,   psammite   and   sch is t   and   lens   o f   sand   and  
grave l   be tween 5.1 and 5.5m 

4.6+ 5.6 

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) ' p e r c e n t a g e s  

F ines  Sand Gravel   Fines  Sand Gravel  

f r o m   t o  - h  + & - + t -1 +1-4 +4-16 +16-64  +64 IDIU 

1 58 41 0.1- 1.0 1 2 25 31 30 11 0 



NJ 80 SW 7 

Water n o t   s t r u c k  
P i t  
September  1984 

LOG 

8466  0424 

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 of East Brotherfield, 
Peterculter 

Block N 

Overburden 0. l m  
Mineral  I 3.2mf 

Thickness  Depth 
m m 

S o i l  0.1 0.1 

Glacial   sand  and  gravel  

Grading 

Mean fo r   Depos i t  
pe rcen tages  

F ines  Sand  Gravel 

8  36  56 

Gravel 3.2+ 3.3 
Grave l :   f i ne  t o  cobble ,   subangular   to   subrounded 

g r a n i t e  and g n e i s s   w i t h   q u a r t z i t e   a n d  psamrnite 
Sand: coarse   and medium, angu la r   t o   subangu la r  

quar tz ,   fe ldspar   and   rock   f ragments  

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

Fines  Sand Gravel  

f r o m   t o  - &  + & - + -1 +1-4 +4-16  +16-64  +64 uuu 
------- 

0.1- 3.3 8 3 12  21  12 23 21  
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NJ 80 SW 8 

Water n o t   s t r u c k  
P i t  
September 1984 

LOG 

8443 0417 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  

South of East Brotherfield, 
Petercdter  

Block N 

Overburden 0.2m 
Mineral  I 1.0m 
Waste 1.3rc-l- 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

Glacia l   sand   and   grave l  

T i l l  

' Clayey '   gravel  1.0 1.2 
Grave l :   f i ne   t o   cobb le ,   subangu la r   t o   sub rounded  

g r a n i t e  and  gneiss   with some q u a r t z i t e   a n d  
p sammi t e 

quar tz ,   fe ldspar   and   rock   f ragments  
Sand: coa r se  and medium, angu la r   t o   subangu la r  

F i n e s :   s i l t y ,  yellow-brown 

Clay, s i l t y ,  sandy,  stony;  cobbles of g r a n i t e  and 
g n e i s s  

1.3+  2.5 

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) pe rcen tages  

F ines  Sand Gravel   Fines  Sand Gravel  

f rom  to  -ii + & - + $ -1 +1-4 +4-16 +16-64  +64 mm 
PI_ - --- - - - - 
13  22 65 0.2-  1.2 13 2 9 11 11 22  32 



NJ 80 SE 1 Camp Hill, Peterculter Block 0 8582  0082 

S u r f a c e   l e v e l  +15m 
Water s t r u c k  a t  +12.3m 
250 and 200mm percussion  and 
s h e l l  
October 1984 

Overburden 0.4m 
Mineral  I 10.9m 
Waste 0.2m 
Mineral  I 2.8m 
Bedrock 1.2m+ 

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  0.4  0.4 

F luvioglac ia l   sand   and   grave l  a Pebb ly   s and ,   g rave l   t o  0.8m 1.3 1.7 
Gravel :   f ine   and   coarse ,   subrounded  to  well 

Sand:  mainly medium, subangular   to   subrounded 
rounded  gran i te   and   sch is t   wi th   quar tz  

q u a r t z  

b  Sandy  gravel 
Gravel :   f ine   and   coarse ,   subangular   to   rounded  

Sand: medium and  coarse ,   angular   to   subrounded 
g r a n i t e ,   s c h i s t ,  psammite  and q u a r t z  

q u a r t z ,   f e l d s p a r  and  rock  fragments 

9.6 11.3 

Clay  with  pebbles 0.2 11.5 

2.8 14.3 c Gravel 
Gravel :   coarse   wi th   f ine   and   cobble ,   subangular  

t o  well rounded   g ran i t e ,   s ch i s t  and  psammite, 
w i th  some dark   igneous   rocks  

subrounded  quartz ,   fe ldspar   and  rock  f ragments  
Sand: medium and   coa r se ,   subangu la r   t o  

Caledonian 1.2+  15.5 Grani te ,   weathered  

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 Gravel  

f r o m   t o  - &  + & - a + -1 +1-4 

a 1 78  21 0.4-  0.8 
0.8- 1.7 

Mean 

2 
1 
1 

7 31 8 
15  74 4 
13 60 5 

7  29 16  
2  4 0 
4 12 5 

b 1 57  42 1.7- 2.7 
2.7- 3.7 
3.7- 4.8 
4.8- 6.0 
6.0-  7.0 
7.0-  8.0 
8.0- 9.0 
9.0-10.0 

10 .O-11.3 
Mean 

2 
0 
1 
2 
2 
1 
2 
1 
1 
1 

7 
3 
3 
5 
6 
5 
5 
2 
2 
4 

27 
24 
24 
30 
35 
29 
39 
30 
35 
30 

23 
29 
29 
31 
20 
1 3  
12 
21 
23 
23 

20 
20 
19 
17 
14 
21 
18 
22 
17 
19 

16 
17 
24 
15 
23 
31 
17 
24 
22 
21 

5 
7 
0 
0 
0 
0 
7 
0 
0 
2 

C 2 42  56 11.5-12.5 
12.5-13.5 
13.5-14.3 
Mean 

6 19 18 
3 15  22 
3 18 23 
4 17  21 

12  22  22 
16 42 0 
19   33  0 
15  33 8 

a-c 2  56  42 Mean 2 5 30  21 17 22  3 
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NJ 80 SE 2 8606 0359 West of Hilton,  Peterculter 

Water   not   s t ruck 
P i t  
September 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 N 

Overburden 0.2m 
Mineral  I1 1.8m 
Waste 0.2& 

Thickness  Depth 
m  m 

S o i l  0.2  0.2 

T i l l  'Clayey '   sandy  gravel  1.8 2.0 
Grave l :   f i ne   and   coa r se ,   angu la r  psammite wi th  

subrounded t o  well rounded  boulders  of 
quartzi te   and  psammite  

quar tz ,   fe ldspar   and   rock   f ragments  
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 i n e s :   s i l t y   c l a y ,  yellow-brown 

Clay ,   s andy   and   s i l t y   w i th  psammite rubb le  0.2+  2.2 

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 Gravel  

from LO - & + - $ + $ -1 +1-4  +4-16 +16-64 +64 mm 
-_I- . - - - - - - -  

12 63 25 0.2- 2.2 12 1 4  20 29 14  11 0 



NJ 80 SE 3 

Water n o t   s t r u c k  
P i t  
September 1984 

8675 0297 

LOG 

Geo log ica l   c l a s s i f i ca t ion   L i tho logy  

Hillhead, Peterculter Block N 

Waste 2.8m+ 

Thickness  Depth 
m m 

T i l l  

S o i l  0.3 0.3 

C l a y ,   s i l t y   a n d   s a n d y ,   s t o n y ,  yellow-brown;  pebbles 2.5+ 2.8 
and  cobbles  of grani te   and  metamorphic   rocks 

NJ 80 SE 4 

S u r f a c e   l e v e l  +42m 
Water   no t   s t ruck  
250mm percuss ion  and s h e l l  
October 1984 

LOG 

8633 0148 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  

Milltimber Block 0 

Overburden 0.4m 
Mineral  I 3.lm 
Waste 5.5m-t 

Thickness  Depth 
m m 

S o i l  0.4 0.4 

Fluvioglac ia l   sand   and   grave l   Sandy  grave l  
Grave l :   coa r se   and   f i ne ,   subangu la r   t o  well 3.1 3.5 

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   r o u n d e d  
rounded  gran i te ,   psammite ,   sch is t   and   quar tz i te  

q u a r t z   a n d   f e l d s p a r  

T i l l  Clay, s i l t y ,   s t o n y ,   y e l l o w i s h  brown; pebbles  and 
cobb les  of g r a n i t e ,   f e l s i t e ,   s c h i s t  and  psammite 

5.5+ 9.0 

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) pe rcen tages  

F ines  Sand  Gravel  Fines Sand Gravel  

f r o m   t o  -ik + & - a + a -1  +1-4  +4-16 +16-64 +64 x m m  

5 63  32 0.4- 2.5 5 18 26  19 13  19 0 
2.5- 3.5 5 27 28 9 9 14  8 

Mean 5 21 26 16 12  17 3 



NJ 80 SE 5 

S u r f a c e   l e v e l  +43m 
Water n o t   s t r u c k  
250mm pe rcuss ion  and s h e l l  
October  1984 

LOG 

8770 0168 

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 of Beechwood, Bieldside Block 0 

Overburden 0.5m 
Mineral  I 1.4m 
Bedrock 0.2mt- 

Thickness  Depth 
m m 

S o i l  0.5 0.5 

F luvioglac ia l   sand   and   grave l   Sandy  grave l  1.4  1.9 
Gravel :   f ine   and   coarse ,   subangular   to   rounded  

Sand: medium and  coarse ,   subangular   to  
g r a n i t e ,   q u a r t z i t e  and  psammite 

sub rounded   qua r t z ,   f e ldspa r  and  rock  fragments 

Caledonian D i o r i t e  ( ? I ,  dark,   very  hard 0.2+  2.1 

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) pe rcen tages  

F ines  Sand  Gravel  Fines Sand Gravel  

f r o m   t o  - k  -I- & - t + t -1 +1-4  +4-16 +16-64  +64 IIIUI 

-- - 
9 56 35 0.5- 1.9 9 3 24 29  18 13  4 



NJ 80 SE 6 

Water s t r u c k   a t   a   l e v e l  of 
5.7m 
Sec t ion   and   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  

F luv iog lac i a l   s and  and g r a v e l  

Caledonian 

8785 0109 

Lithology 

Maidenfold, Maryculter Block 0 

Mineral 5.9m 
Bedrock 0.811tk 

Thickness  Depth 
m m 

a  Gravel 3.0 3.0 
Grave l :   f i ne   t o   cobb le ,   rounded   t o  well rounded 

grani te   wi th   psammite   and   quar tz i te ;  some 
f e l s i t e  and   subangu la r   t o   sub rounded   pe l i t i c  
rocks  

Sand: medium and  coarse ,   angular   to   subangular  
q u a r t z ,   g r a n i t e  and f i n e  mica 

b  ‘Clayey’   sandy  gravel ;   c lean a t  top ,   ‘c layey’  a t  2.9 5.9 
base  
Grave l :   f i ne   and   coa r se ,   rounded   t o  well rounded 

g ran i t e   and   qua r t z i t e   w i th   p sammi te   and   pe l i t e  
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  

qua r t z   and   g ran i t e  

G r a n i t e ,   c o a r s e   g r a i n e d ,   w e l l - j o i n t e d ,   p i n k i s h  0.8+  6.7 

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) pe rcen tages  

F ines  Sand Gravel  Fines Sand Gravel  

f r o m   t o  - h  + h - + $ -1 +1-4 +4-16  +16-64 +64 UIEI 

-- - ------- 
a 1 41  58 0.0- 3.0 1 4 18  19  20  25  13 

b 10 54 36 3.0- 4.5 2  8 25 26 21 13 5 
4.5- 5.9 18 16 19  14 11 22 0 

Mean 10 12 22  20 16 17 3 

a&b 5 48 47 Mean 5 8 20 20 18 21 8 
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NJ 80 SK 7 8710 0084 Kintewline,  Maryculter Block P 

Waste 5.5mf S u r f a c e   l e v e l  +45m 
Water n o t   s t r u c k  
250mm pe rcuss ion   and   she l l  
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  0.3 0.3 

T i l l  Clay,  sandy  and  stony, brown; pebbles   and  cobbles  of 5.2+  5.5 
g r a n i t e   a n d   s c h i s t  

Borehole   t e rmina ted  on rock   obs t ruc t ion ,   poss ib ly  
bedrock 

NJ 80 SE 8 8827  0170 Newton Dee, B i e l d s i d e  Block 0 

S u r f a c e   l e v e l  +10m 
Water s t r u c k  a t  +8.2m 
250 and 200mm percuss ion  and 
s h e l l  
October 1984 

Overburden 0.3m 
Mineral  I 7.7m+ 

LOG 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  Thickness  Depth 
m m 

S o i l  0.3  0.3 

F luv iog lac i a l   s and  and g r a v e l   G r a v e l   ' c l a y e y '   a t   t o p  7.73- 8.0 
Gravel :   coarse   wi th   f ine   and   cobble ,   rounded   to  
we l l rounded   g ran i t e  and q u a r t z i t e   w i t h  some 
s c h i s t ,  psammite  and  dark  igneous  rocks 

Sand: medium and  coarse ,   angular   to   subangular  
quartz   and  rock  f ragments  

B o r e h o l e   t e r m i n a t e d   a t  8.0m, unab le   t o   pas s   rock  
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 
pe rcen tages  s u r f a c e  (m) percen tages  

F ines  Sand  Gravel Fines  Sand Gravel  

from t o  1 
-iG + $ -1 +1-4 +4-16 +16-64 +64 mm 

2 45  53 0.3- 1.3 
1.3- 1.8 
1.8- 2.8 
2.8- 3.8 
3.8- 4.8 
4.8-  5.8 
5.8- 6.8 
6.8- 8.0 

Mean 

5 
12 
1 
1 
1 
1 
1 
1 
2 

34 
12  
24 
16 
27 
20 
34 
29 
25 

8 
27 
1 2  
17 
22 
18 
21 
24 
18 

9 
21 
20 
15 
20 
23 
18 
24 
19 

38 
22 
38 
35 
25 
37 
18 
1 3  
29 

0 
3 
4 

15 
4 
0 
5 
6 
5 



NJ 80 SE 9 8845 0111 Blairs College, Maryculter Block 0 

Water s t r u c k   a t  a depth of 
5.5m 
Sec t ion  and p i t  
October 1984 

LOG 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  

Overburden 0.3m 
Mineral  I 4.7m 
Waste 3.2m-t 

Thickness  Depth 
m m 

Soil 0.3 0.3 

Fluvioglac ia l   sand   and   grave l   Grave l  
Grave l :   coa r se   and   f i ne   w i th   cobb les ,   rounded   t o  4.7 5.0 

wel l - rounded  grani te   with  quartzi te ,   psammite  
and some p e l i t i c   r o c k s  

Sand: medium and  coarse ,   angular  t o  subangular  
qua r t z   and   g ran i t e   f r agmen t s  

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 a n d ,   s i l t y ,   l a m i n a t e d ,   g r e y -  to orange-brown 1 . 7  6.7 

T i  11 Clay,  pebbly,   grey  to  grey-brown;  pebbles  and  cobbles 1.5+ 8.2 
of  granite,   psammite  and  dark  igneous  rock 

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) pe rcen tages  

F ines  Sand  Gravel  Fines Sand Gravel  

f r o m   t o  - $  + $ - 2 + + -1 +1-4  +4-16 +16-64 +64 mm 

1 47 52 0.3- 1.3 1 3 20  27  18  31 0 
1.3- 2.0 1 3 22 18 18  24  14 
2.0- 5.0 No g r a d i n g   d a t a   a v a i l a b l e  

Mean 1 3 21  23  18  28 6 

c 



NJ 81 NW 3 8004 1599 Hindland, Kintore Block H 

S u r f a c e   l e v e l  +47m 
Water s t r u c k  a t  cf44.6m 
250 and 200mm pe rucss ion  and 
s h e l l  
September 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 2.8m 
Mineral  I 2.lm 
Waste 0.2m 
Mineral  I 3.8m 
Waste ll.lm+ 

Thickness  Depth 
m m 

Alluvium S i l t ,  sandy,   dark brown wi th   l enses   o f   micaceous   f ine  2.8  2.8 
sand. A bed o f   s i l t y   f i n e   s a n d   b e l o w  2.4m 

F l u v i o g l a c i a l   s a n d   a n d   g r a v e l  a Sandy  grave l  2.1  4.9 
Gravel :   mainly  f ine,   subrounded  to  well rounded, 

r e d   a n d   g r e y   g r a n i t e   w i t h  some q u a r t z  and 
q u a r t z i t e  

Sand:  mainly  coarse  and medium, a n g u l a r   t o  
subrounded,  quartz  and  rock 

P e a t   P e a t ,   s i l t y   d u s k y  brown  and s i l t y   c l a y   g r e e n i s h   g r e y  

F luvioglac ia l   sand   and   grave l   b   Grave l  
Grave l :   f i ne   w i th   coa r se ,   subangu la r   t o  well 

rounded ,   g rey   g ran i te   wi th  some r e d   g r a n i t e ,  
q u a r t z   a n d   q u a r t z i t e  

Sand: coa r se   w i th  medium and f i n e ,   a n g u l a r   t o  
subrounded,  quartz  and  rock  with some mica 

Fines:  s i l t ,  laminated,   yel lowish  grey 

0.2 5.1 

0.8 5.9 

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:   mainly  f ine,   rounded  quartz   and  mica 3.0 8.9 
Fines:  s i l t  and   c lay ,   l amina ted ,   ye l lowish  brown 

Si l t ,   sandy,   micaceous ,   l amina ted ,   in te rbedded   wi th  11.J.+ 20.0 
f ine   qua r t z   s and ;   ye l lowish  brown. A bed   o f   f i ne ly  
l a m i n a t e d   s i l t y   c l a y  a t  18.5m 

Borehole  abandoned  owing t o  slow p rogres s  

Grading 

a 

b 

C 

a6b 

a-c 

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 Gravel  

from t o  -ik + $ - t  + $ -1 +1-4 +4-16  +16-64  +64 IIUU 

--- --- - - - - 
3 54  43 2.8- 3.8 5 11 20  25 37 2 0 

3.8- 4.9 2 8 1 9  26 38 7 0 
Mean 3  9 19  26 38  5 0 

7 45 48 5.1- 5.9 7 1 0  14  21 32  16 0 

22  78 0 5.9-  8.9 22  75 2 1 0 0 0 

4 52 44 Mean 4 10 18 24 36 8 0 

13  65 22 Mean 13  43 10  12 18 4 0 



NJ 81 NW 4 

S u r f a c e   l e v e l  +54m 
W a t e r   s t r u c k   a t  d-44m 
250 and 200mm percuss ion  and 
s h e l l  
September 1984 

8089 1576 South of Wester Fintray,  Fintray Block H 

Overburden 0.3m 
Mineral  I 8.0m 
Waste 12.7m+ 

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 

Soil, sandy, brown 0.3  0.3 

Glacia l   sand   and   grave l  a Sand ,   w i th   spa r se   rounded   g ran i t e   pebb les   t o  3.3m 4.0 4.3 
Sand:  mainly medium, subangular   to   subrounded,  

Fines:  s i l t ,  d i s s e m i n a t e d ,   l i g h t  brown 
q u a r t z   a n d   f e l d s p a r   w i t h  some rock 

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

Grading 

a 

b 

C 

a&b 

a-c 

b 'Clayey'  sand 
Sand:  mainly  f ine,   subangular t o  subrounded, 

q u a r t z   w i t h  some fe ldspar ,   rock   and  mica 
Fines:  s i l t  a n d   c l a y ,   l i g h t  brown; i n   t h i n  
seams, e spec ia l ly   t owards   t he   base  

c S i l t ,  clayey,  very  sandy  below 9.3m, laminated,  
l i g h t  brown 

Si l t ,   sandy,   b rownish   g rey ,   micaceous ;   par t ings   o f  
f i n e   q u a r t z   s a n d  

4.0 8.3 

1.7 10.0 

11.0+ 21.0 

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

F ines  Sand Gravel  Fines  Sand  Gravel 

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

--- ------- 
2 95 3 0.3- 1.3 1 13 65 15 6 0 0 

1.3-  2.3 2 25 60 11 2 0 0 
2.3-  3.3 2 21 62 11 4 0 0 
3.3-  4.3 2 22 73 3 0 0 0 

Mean 2 20  65 10 3 0 0 

15 85 0 4.3-  5.3 10 72 18 0 0 0 0 
5.3-  6.3 12 79 9 0 0 0 0 
6.3-  7.3 12 82 5 1 0 0 0 
7.3-  8.3  26 70 4 0 0 0 0 

Mean 15 76 9 ** 0 0 0 

55 45 0 8.3-  9.3 67  31 2 0 0 0 0 
9.3-10.0 36 61 3 0 0 0 0 

Mean 55 43 2 0 0 0 0 

8 91 1 Mean 8 49 37 5 1 0 0 

16 83 1 Mean 16 48 31 4 1 0 0 

1 1 7  



NJ 81 Rw 5 

S u r f a c e   l e v e l  +63m 
Water s t r u c k  a t  et59m 
250 and 200mm pe rcuss ion  and 
s h e l l  
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  

T i l l  

Glacial   sand  and  gravel  

? Caledonian 

Grading 

8182 1867 

Li tho logy  

Peathill, Kinmuck Block G 

Waste 4.4m 
Bedrock 0. I& 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

'Clayey'  sand  and  sandy  clay,  dark brown, wi th  3.7 4.0 
g r a n i t i c   a n d   q u a r t z i t e  clasts, up t o   b o u l d e r   s i z e ;  
becoming  grey,  pebbly  and s t i f f  below 2.9m 

Sandy g r a v e l  
G r a v e l :   f i n e   w i t h   c o a r s e ,   g r a n i t i c  and b a s i c  

Sand:  mainly  coarse  rock  and  quartz 
igneous  rocks 

Grani te ,   badly   weathered ,   coarse   g ra ined ,   g rey  

0.4  4.4 

0.1+ 4.5 

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

F ines  Sand  Gravel  Fines Sand Gravel  

f r o m   t o  -&i  + &i - + + 2 -1 +1-4  +4-16 +16-64 +64 ~MII 

--- ------- 
2 59  39 4.0-  4.4 2  2 14 43 23 16 0 

NJ 81 NW 6 

Water n o t   s t r u c k  
P i t  
September 1984 

8254  1842 North of Bungrains, Kinmuck Block G 

Waste 2 .om+ 

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 

Soil 0.1 0.1 

T i l l  Sand ,   c l ayey ,   s t i f f ,   ma in ly  decomposed s c h i s t ,   p a l e  1.9+ 2.0 
ye l lowish  brown w i t h   a n g u l a r   c l a s t s  up t o   b o u l d e r  
s i z e  

P i t  abandoned  owing t o   r o c k   o b s t r u c t i o n ,   p o s s i b l y   o n  
s c h i s t   b e d r o c k  



NJ 81 NW 7 

Water   s t ruck  a t  3.Om dep th  
P i t  
September 1984 

LOG 

8294 1767 West of Castlehungry, Fintray 

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 H 

Overburden 0.5m 
Mineral  I 1.5m 
Waste 0 .lmt 

Thickness  Depth 
m m 

Soil ,   sandy  and  pebbly 0.5 0.5 

Glac ia l   sand   and   grave l  

T i l l  

Gravel 1.5 2.0 
Gravel :   coarse   wi th  some f i n e ,   c o b b l e s  a t  t h e  

base;   subrounded  to  well rounded  gran i te ,  
s c h i s t ,   g n e i s s  and some q u a r t z i t e  

t o  subrounded  rock  and  quartz 
Sand: coarse  and medium wi th  some f i n e ,   a n g u l a r  

Fines:  s i l t  and  c lay,   brown,   disseminated 

Clay,  sandy  and s i l t y ,   f i r m ,   o l i v e   t o  medium g rey ,  
clasts up t o   b o u l d e r   s i z e  

1.0+ 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) pe rcen tages  

F ines  Sand Gravel Fines  Sand Gravel  

f r o m   t o  -ii + $ - t + t -1  +1-4 +4-16 +16-64  +64 ~III 

--- -___.----- 

2 33  65 0.5- 2.0 2  5 12 16 17 38 10 
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NJ 81 NW 8 

Water s t r u c k  a t  c2.5m depth 
P i t  
September 1984 

LOG 

8249  1662 

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  

Newton of Fintrap, Fintray Block H 

Overburden 0. l m  
Mineral  I 2.0m 
Waste 1.6& 

Thickness  Depth 
m m 

So i l ,   s andy  0.1 0.1 

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; w i t h   h o r i z o n t a l   l a m i n a t i o n  2.0 2.1 
Sand:   mainly  f ine,   quar tz   and mica 
Fines:  s i l t  and  clay,   disseminated  and as f i n e l y  

lamina ted   par t ings   and   drapes ;   ye l lowish  brown 
mott led  with  orange  and  grey 

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

1.6+ 3.7 

S t i f f   c l a y  a t  t h e   b a s e   o f   t h e   p i t ,   p r o b a b l y   r e s t i n g  on 
bedrock  surface 

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 Gravel  

f r o m   t o  -25 + $ - +  + $ -1 +1-4 +4-16  +16-64  +64 mm 
--- ____-- - - - - 

4 96 0 0.1- 1.4 3 84 13 0 0 0 0 
1.4- 2.1 6 87 7 0 0 0 0 

Mean 4 a 5  11 0 0 0 0 



NJ 81 NU 9 

S u r f a c e   l e v e l  +45m 
W a t e r   s t r u c k   a t  c+43.5m 
250 and 200mm percussion  and 
s h e l l  
September  1984 

LOG 

8268 1606 

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  

Milton of Fintray, Fintray Block H 

Overburden 1.8m 
Mineral  I 2.8m 
Waste 12.4m-t 

Thickness  Depth 
m m 

S o i l ,   s i l t y   c l a y ,   p a l e   y e l l o w i s h  brown 0.2 0.2 

Alluvium Clay  and s i l t ,  f i rm;   mot t led   dark   ye l lowish  brown and 1.3 1.5 
modera t e   o l ive  brown 

P e a t   P e a t ,   f i b r o u s   o r g a n i c  matter, dusky brown 0.3 1.8 

F luv iog lac i a l   s and   and   g rave l   Pebb ly   s and  2.8  4.6 
G r a v e l :   f i n e ,   a n g u l a r   t o   r o u n d e d ,   p i n k   g r a n i t e ,  

q u a r t z ,   f e l d s p a r   a n d   q u a r t z i t e ,  some angu la r  
s c h i s t  

f e ldspa r   and   rock  

d a r k  brown. Thin seams, e s p e c i a l l y   f r o m  1.8 t o  
2.9m 

Sand:   mainly  coarse ,   angular   to   rounded,   quartz ,  

Fines:  s i l t ,  sandy,  greenish  black  and  humic,  

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 ,  sandy,   micaceous,   greyish  ol ive  green  becoming 12.4-k 17.0 
brownish  ol ive  grey  below 5.2m. Beds of laminated 
c l a y e y  s i l t  from 5.5m and   poor ly   l amina ted   s i l t y   c l ay  
below 9.0m 

Borehole  abandoned  owing t o   s l o w   p r o g r e s s  

Grading 

Mean f o r  Deposit: Depth  below 
pe rcen tages  s u r f a c e  (m) percentages 

Fines  Sand  Gravel  Fines Sand Gravel  

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

1.8- 2.9 9  2 9 61  19 0 0 5 73 22 
2.9- 3.9 1 2 12  61 24 0 0 
3.9- 4.6 3  5 15  54  23 0 0 

Mean 5  3 12  58 22 0 0 



NJ 81 NW 10 8333 1700 Hattonfaulds, Pintray Block H 

Water n o t   s t r u c k  
P i t  
September 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. l m  
Mineral  I 3.0m+ 

Thickness  Depth 
m m 

S o i l  0.1 0.1 

Glacial sand  and  gravel  Gravel;   f ining  downwards,   poorly  bedded  below 1 .lm 3.0+ 3.1 
G r a v e l :   c o a r s e   a n d   f i n e ,   w i t h   c o b b l e s   t o  2.lm, 

s u b a n g u l a r   t o  well  rounded ,   sch is t   wi th   p ink  
g r a n i t i c   r o c k   a n d  some q u a r t z i t e  

sub rounded ,   qua r t z   w i th   f e ldspa r  

and   c lay ,   ye l lowish  brown 

Sand:  mainly  coarse  and medium, a n g u l a r   t o  

F i n e s :   d e p o s i t   l o o s e l y  bound above l . l m ,  s i l t  

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 + t -1 +1-4 +4-16 +16-64  +64 UIIU 

2 44  54 0.1- 1.1 3 4 15 19  13 19 27  
1.1- 2.1 1 2 20 23  20  22  12 
2.1- 3.1 1 2 19  29  22 27 0 

Mean 2 3 18 23 18 23   13  



NJ 81 NU 11 

Water n o t   s t r u c k  
P i t  and 250mm p e r c u s s i o n   s h e l l  
September 1984 

LOG 

8352 1639 

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  

Mill of Fintray,  Fintray Block E 

Overburden 0.2m 
Mineral  I 3.0m 
?Bedrock 0.3m+ 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

G l a c i a l   s a n d   a n d   g r a v e l   G r a v e l ,   b o u l d e r s   a t   t h e   b a s e  3.0 3.2 
Gravel :   cobbles   with  coarse   and  f ine,   subangular  

Sand:  mainly medium, a n g u l a r   t o   s u b a n g u l a r  

F ines  : si l t ,  d isseminated  

to   subrounded  grani te   and  psammite  

qua r t z   and   f e ldspa r   w i th  some rock  

? Caledonian ? G r a n i t e  0.3+ 3.5 

Borehole   terminated owing t o   r o c k   o b s t r u c t i o n ,  
probably  bedrock 

Grading 

Mean fo r   Depos i t  
percentages  

F ines  Sand Gravel 

--- 
1 31  68 

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

F ines  Sand Gravel  

f r o m   t o  -ii + & - $ + -1 +1-4  +4-16 +16-64 +64 
--- - - - - 

0.2- 1.4 0 2 9 11 20 39 
1.4- 3.2 1 3 12 10  24 34 

Mean 1 3 17 11 10 22 36 
:% 
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NJ 81 NU 12 

S u r f a c e   l e v e l  +54m 
Water   no t   s t ruck  
250mm p e r c u s s i o n   s h e l l  
September 1984 

LOG 

8453 1621 Hatton of Fintray,  Fintray 

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 0.4m 
Mineral  I1 9.6m+ 

Thickness  Depth 
m m 

So i l ,   s andy  0.4  0.4 

T i l l  'Clayey'   sandy  gravel,   compact,   f iner  below 4.7m 9.6+ 10.0 
Gravel :   f ine   and   coarse ,   g ran i te   and   psammite  
Sand: medium and  coarse   with some f i n e ,   q u a r t z  

Fines:  s i l t  and   c lay ,   d i sseminated ,   g rey ish  
and  rock 

brown, much being  washed  out. 

Borehole   terminated  owing  to   s low  progress  

Grading 

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

F ines  Sand Gravel  Fines Sand Gravel  

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

16  64  20 0.4-  1.5 1 5  6 22 24  16  17 0 
1.5- 2.5 16 10 22  19  19  14 0 
2.5-  3.5  9 12  18 19 26 16 0 
3.5- 4.7 19  7 20  20 17 17 0 
4.7-  5.7 16  15  35 20 1 2  2 0 
5.7-10.0 16  17  37  24 5 1 0 

Mean 16 13  29  22  12 8 0 



NJ 81 NE 1 

S u r f a c e   l e v e l  +44m 
Water s t r u c k  a t  ct41.8m 
250 and 2OOmm pe rcuss ion  and 
s h e l l  
September  1984 

LOG 

8558  1562 North of Beidleston, Dyce 

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 H 

Overburden 1.9m 
Mineral  I 3.9m 
Waste 16.2m+ 

Thickness  Depth 
m m 

S o i l ,   s i l t y ,   d a r k   y e l l o w i s h  brown 0.1 0.1 

Alluvium S i l t ,  sandy  f irm,  moderate brown to   modera t e   ye l lowish  1.8  1.9 
brown 

F l u v i o g l a c i a l   s a n d  and grave l   Pebbly   sand  3.9  5.8 
Grave l :   f i ne ,   subangu la r   g ran i t e ,   s ch i s t   and  

Sand:   mainly  coarse ,   angular   to   rounded  quartz  

Fines:   disseminated,  moderate  yellowish  brown, 

v e i n   q u a r t z  

w i t h   p e l i t e  

becoming o l ive   g rey   be low 2.2m 

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 ,  sandy t o  8.9m becoming  more c l ayey   and   f i ne ly  16.2+  22.0 
l amina ted   w i th   dep th ,   micaceous ;   l i gh t   o l ive  brown 
becoming l i g h t   o l i v e   g r e y   b e l o w  10.0m. A t h i n  bed  of 
s i l t y  sand a t  6.0m 

Borehold  abandoned  owing t o  s low  progress   (below 
po ten t i a l ly   workab le   dep th )  

Grading 

Mean f o r   D e p o s i t  
pe rcen tages  

F ines  Sand Gravel  

3 86 11 

Depth  below 
s u r f a c e  (m) pe rcen tages  

Fines  Sand Gravel  

from t o  -ik + & - t + -1 +1-4  +4-16 +16-64  +64 
--- - - - - 

1.9- 4.0 2  6 40 41 11 0 0 
4.0-  5.8 4  4 45  36 11 0 0 

Mean 3 5 42 39 11 0 0 
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NJ 81 NE 2 8649  1586 Logie Farm, P i n t r a y  Block H 

S u r f a c e   l e v e l  +69 
Water n o t   s t r u c k  
250mm pe rcuss ion   and   she l l  
September  1984 

Overburden 0.3m 
Mineral  I 1.0m 
Waste 2.lm+ 

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  0.3  0.3 

Glac i a l   s and  and gravel  'Clayey'   pebbly  sand 1.0 1.3 
Gravel :   main ly   coarse  
Sand:  mainly  f ine  and medium, s u b a n g u l a r   t o  

Fines:   mainly s i l t ,  brownish  orange 
subrounded  quartz 

T i l l  C lay ,   sandy  and   s i l ty ,   mot t led   o l ive   g rey   and   brownish  2.1+ 3.4 
orange;   rounded   sch is t   pebbles   to  1.6m, clasts up t o  
b o u l d e r   s i z e   o f   p e l i t e ,  psammite  and grani te ;   beds   o f  
f i ne ly   l amina ted  brown s i l t y   c l a y  below 1.6m 

Borehole   t e rmina ted   owing   to   rock   obs t ruc t ion ,  
poss ib ly   bedrock  

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) pe rcen tages  

Fines  Sand Gravel   Fines  Sand Gravel  

from t o  -ii + k - L  + t -1 +1-4  +4-16 +16-64 +64 mm 
--- ------- 
12 76 12 0.3-  1.3 12 37  34 5 1 11 0 

NJ 81 NE 3 8728  1924 Woodside, New Machar 

Water s t r u c k   a t  c1.8m dep th  
P i t  
September  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 2.8& 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

T i l l  C lay ,   s andy ,   s i l t y ,   g rave l ly ,   f i rm ,   mo t t l ed  medium 2.6+ 2.8 
grey  and  orange  becoming  bluish  grey,  very  sandy  and 
poorly  bedded  below 1.3m. Angular  and  rounded clasts 
up t o   b o u l d e r   s i z e   o f   p e l i t e ,   p s a m m i t e   a n d   g r a n i t e  



NJ 81 NE 4 

Water n o t   s t r u c k  
P i t  
September  1984 

LOG 

8749 1663 Causewayend, New Hachar 

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 2.4mt 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

M o r a i n i c   d r i f t  C lay ,   ve ry   s andy ,   s t i f f ,   pa l e  brown,  becoming s i l t y  2.2+ 2.4 
sand ,   pa le   ye l lowish  brown below 1.5m. Angular  and 
rounded   g ran i t i c  clasts,  up t o   l a r g e   b o u l d e r   s i z e  

P i t   t e r m i n a t e d  owing t o   r o c k   o b s t r u c t i o n ,   p o s s i b l y  
g r a n i t i c   b e d r o c k  

NJ 81 NE 5 

S u r f a c e   l e v e l  +53m 
Water   not   s t ruck 
P i t  and   250m  percuss ion  and 
s h e l l  
October  1984 

LOG 

8756  1529 

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  

St. Fergus's Church, Dyce Block E 

Overburden 0.3m 
Mineral  I 3.2m-t 

Thickness  Depth 
m m 

So i l ,   s andy ,   w i th   l a rge   bou lde r s ,   da rk  brown 0.3 0.3 

Glacial sand  and  gravel  G r a v e l ,   v e r y   p o o r l y   s o r t e d ,   v i r t u a l l y   u n s t r a t i f i e d  3.2+ 3.5 
Gravel :   main ly   cobbles ,   boulders   and   coarse  

pebbles ,  well rounded t o   a n g u l a r ,   g r e y   g r a n i t e ,  
basic  igneous  rock  and  psammite 

qua r t z   w i th   rock  
Sand:   mainly  coarse   with some  medium, angu la r  

Fines:   disseminated,  brownish  orange 

Borehole   and   p i t   t e rmina ted   owing   to   s low  progress  
caused by l a r g e   b o u l d e r s   r e t r i v e d  a t  bot tom  of   pi t  

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  - 1  + & - t + 2. -1 +1-4 +4-16 +16-64 +64 mm 

--- ---- - - - - 
2 27 71 0.3- 3.5 2 2 10  15 15 28 28  
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NJ 81 NE 6 

Water n o t   s t r u c k  
S e c t i o n   a n d   p i t  
November 1984 

LOG 

8708 1529 Liddell's nDnunent, Dyce 

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 1 .Om 
Mineral  I 15.2nrk 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

? T i l l  Sand,  clayey. Clasts up t o  boulder   s ize .   (Depos i t  0.7 1.0 
a b s e n t   l o c a l l y )  

G lac i a l   s and   and   g rave l  a Gravel ,   poorly  bedded,   boulders  a t  t h e   t o p  10.0  11.0 
Grave l :   cobb le ,   coa r se   and   f i ne ,   subangu la r   t o  

subrounded,   grey  and  pink  grani te ,   gneiss   and 
psammite,  with some q u a r t z i t e ,   q u a r t z ,   g a b b r o  
a n d   s c h i s t  

subangular   quar tz ,   fe ldspar   and   rock  
Sand:  mainly medium and c o a r s e ,   a n g u l a r   t o  

b 'Clayey'  sand,  cross-bedded  above 15 .Om 
Sand:  mainly medium and f i n e ,   a n g u l a r   t o  

subangu la r ,   qua r t z   w i th   f e ldspa r   and   rock  
Fines:  s i l t ,  t h i n  seams of   c layey s i l t ,  p a l e  

brown 

5.2+  16.2 

Grading 

a 

b 

a&b 

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

F ines  Sand  Gravel  Fines Sand . Gravel  

from t o  - h  + & - $ + -1 +1-4  +4-16 +16-64 +64 
--- -__I__- - - -- 

1  32 67  1 .O- 8.0 1  3 16  14 11  15  40 
8.0-1 1.0 2  4 13  14 16  35  16 

Mean 1  3 15 14 13  21  33 

10 89 1 11.0-15.0  10  29  54  6  1 0 0 
15.0-16.2 12  41  44 3 0 0 0 
Mean 10 32 52 5 1 0 0 

4 52  44 Mean 4  13  28  11 8 14  22 



NJ 81 NE 7 8811  1958 Gaucyhillock, New Hachar Block G 

S u r f a c e   l e v e l  
Water   no t   s t ruck  
P i t  
September 1984 

Waste 2.5m 
Bedrock 0.2& 

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 

T i l l  

Dalradian 

Clay,  very  sandy,  pebbly;  mottled  yellowish brown, 2.3 2.5 
medium grey  and  orange.  Angular clasts of s c h i s t  up 
t o   b o u l d e r   s i z e  

Schis tose   semipe l i te ,   micaceous   wi th   quar tz   and  
f e l d s p a r   s e g r e g a t i o n s ,   h i g h l y   w e a t h e r e d ,   b l a c k  

0.2+ 2 . 7  

NJ 81 NE 8 8938 1876 P i n k i e ,  New Machar Block G 

Water   no t   s t ruck  
P i t  
September 1984 

Waste 1.2m 
Bedrock 1.6m-k 

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  0.1 0.1 

T i l l  C lay ,   sandy,   and   s i l ty ,   pa le   ye l lowish  brown. Angular 1.1 1.2 
clasts of   schis tose  psammite  up t o   b o u l d e r   s i z e  

Dal rad ian   Schis tose   psammite ,   f i s sured   and   h igh   weathered  1.6+ 2.8 

NJ 81 NE 9 8924 1669 Upper Tack, Hew Machar Block G 

Water   no t   s t ruck  
P i t  
September 1984 

Waste 1.4m 
Bedrock 0.6m+ 

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 

S o i l  0.1 0.1 

T i l l  C lay ,   ve ry   s andy ,   angu la r ,   c l a s t s  of h ighly   weathered  1.3 1.4 
s c h i s t ;  some well rounded  c las t s   above  0.4m 

Da l rad ian   Sch i s t ,   f i s su red   and   h igh ly   wea the red  0.6+ 2.0 

129 



NJ 81 NE 10 8955 1607 Bockie, New Machar Block G 

S u r f a c e   l e v e l  6 6  
Water   no t   s t ruck  
250mm pe rcuss ion  and s h e l l  
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 3.4m 
Bedrock 1 .Om+ 

Thickness  Depth 
m  m 

Soi l ,   s andy ,   da rk  brown 0.3 0.3 

T i l l  C lay ,   s andy ,   l i gh t  brown,  pebbles  of  psammite  and 3.1  3.4 
bas ic   igneous   rock .  A bed  of  pebbly  micaceous  sand 
from 1.0 t o  1.8m; cobbles  of p ink   gran i te   be low 1.8m 

Caledonian   Grani te  1.0+  4.4 

NJ 81 NE 11 

Water   not   s t ruck 
P i t  
September 1984 

8974 1576 

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  

North Waulkmill, New Phchar Block G 

Waste 0.5m 
Bedrock 1.5m-t 

Thickness  Depth 
m  m 

T i l l  

Da l r ad ian  

Soil 0.1 0.1 

Sand, s i l t y  and   c layey ,   pa le   ye l lowish  brown. C l a s t s  0.4 0.5 
up t o   c o b b l e   s i z e ,   m a i n l y   h i g h l y   w e a t h e r e d   s c h i s t  

S c h i s t ,   c o a r s e   g r a i n e d ,   m i c a c e o u s ,   w i t h   s e g r e g a t i o n s  1.5+ 2.0 
of qua r t z   and   f e l spa r   and   g ran i t i c   ve ins ;   h igh ly  
weathered 



NJ 81 SW 1 8216  1168 North East of Blackhill,  Kinellar Block I 

P i t  
Water s t r u c k  a t  2.8m depth 
September  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  I 1.2m 
Waste 1.5m+ 

Thickness  Depth 
m m 

S o i l ,  humic 0.3  0.3 

F luvioglac ia l   sand   and   grave l  Sandy g r a v e l  1.2 1.5 
Gravel :   coarse   and   f ine ,   wi th   cobbles ;  

subangular   to   rubrounded  grani te ,   wi th  some 
metamorphic  rocks 

subangular   quar tz   wi th   fe ldspar   and  some rock,  
i rons ta ined   f rom 0.3 t o  1.3m 

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 

Sand: medium and  coarse   with some f i n e ;  

T i l l  

Grading 

Mean for   Depos i t  
percentages 

Fines  Sand Gravel 

C l a y ,   s a n d y ,   s t i f f ,   b l u i s h   g r e y   w i t h   c l a s t s  up t o  
b o u l d e r   s i z e   o f   g r a n i t e ,   d i o r i t e   a n d   s c h i s t  

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

1.5+ 3.0 

Fines Sand Gravel  

f r o m   t o  -ii + - & + t -1 +I-4 +4-16 +16-64  +64 
--- - , - -  - - - - 

6 56 38 0.3- 1.5 6 11 23 22 19  19 0 
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NJ 81 SW 2 

S u r f a c e   l e v e l  +73m 
Water   s t ruck  a t  c+71.2m 
250 and 200mm percussion  and 
s h e l l  
October  1984 

LOG 

8280 1166 Bumside Crofts, Newhills 

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 I 

Overburden 0.2m 
Mineral  I 1.0m 
Waste 4.lm 
Bedrock 0.5m+ 

Thickness  Depth 
m m 

Soil, humic,  dark brown 0.2 0.2 

Alluvium 

? T i l l  

T i l l  

Caledonian 

Sand; da rk  brown,  humic n e a r   t h e   t o p  1.0 1.2 
Sand:  mainly medium, wi th  some f i n e  and  coarse ,  

qua r t z   and   f e ldspa r  

Gravel ,   c layey  and  sandy,   yel lowish brown wi th   pebbles  1.2  2.4 
o f   sub rounded   qua r t z i t e   and   g r i t ;   t h in   beds   o f   g rey  
sandy  c lay   th roughout  

C l a y ,   s t o n y ,   s t i f f ,  medium-brown with  rounded clasts . 4.1 6.5 
of g r i t ,   q u a r t z i t e   a n d  mica schis t ;   becoming  sandy 
w i t h   b o u l d e r   s i z e   g r a n i t i c  clasts from 4.8 t o  6.0m; 
c l a y e y   r e d d i s h  brown,  with s o f t   w e a t h e r e d   g r a n i t i c  
c l a s t s   t owards   t he   base  

Granodior i te ,   badly  weathered 0.5+ 7.0 

Grading 

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

Fines  Sand  Gravel  Fines  Sand  Gravel 

from t o  - h  + $ - t + $ -1 +1-4 +4-16 +16-64  +64 mm 
-_I_- --- - - - - 
5 93 2 0.2- 1.2 5 23 57 13  2 0 0 



NJ 81 SW 3 8282 1048 Mill of Birsack, Skene 

Water s t r u c k  a t  3.4m depth 
P i t  
September 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  

Block I 

Waste 3.4& 

Thickness  Depth 
m m 

S o i l  0 . 2  0.2 

T i l l  C lay ,   ve ry   s andy   and   s i l t y ,   pa l e   o l ive  brown; angu la r  3.2+ 3.4 
and  rounded clasts up t o   b o u l d e r   s i z e ,  from 0 . 2  t o  
1.3m and  towards   the   base ;   g ran i t ic   rocks   and  
q u a r t z i t e  

NJ 81 SW 4 

Water n o t   s t r u c k  
P i t  
September  1984 

LOG 

8364 1173 

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  

Broombank, Newhills Block I 

Overburden 1.4m 
Mineral  I1 2.0att 

Thickness  Depth 
m m 

S o i l  0.2 0 . 2  

T i l l  C lay ,   s andy ,   s t i f f ,   ye l lowish   o l ive  brown with 
g r a n i t i c  clasts up t o   b o u l d e r   s i z e  

1.2 1.4 

‘Clayey’  pebbly  sand;  poorly  bedded,  with  soft  2.0+ 3.4 
w e a t h e r e d   g r a n i t i c  clasts towards  the  base 

G r a v e l :   f i n e ,   a n g u l a r   g r a n i t e  
Sand: coarse   and medium, wi th  some f i n e ;   a n g u l a r  

F ines :   d i sseminated ,   pa le   ye l low 
qua r t z   and   f e ldspa r  

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 F ines  Sand Grave 1 

f r o m   t o  - $  + - t + $ -1 +1-4 +4-16  +16-64  +64 IUUI 

--- ------- 
11 81 8 1.4- 2.4 11 13 32  36 a 0 0 

2.4-  3.4 No g r a d i n g   d a t a   a v a i l a b l e  
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NJ 81 SE 13 8589 1496 Guildhall, Dyce Block H 

S u r f a c e   l e v e l  +56m 
Water   s t ruck  a t  d-51.5m 
250  and 200mm pe rcuss ion  and 
s h e l l  
September  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 0.2m 
Mineral  I 2.2m 
Waste 4.8m 
Bedrock? 0. lm+ 

Thickness  Depth 
m m 

So i l ,   s andy ,   da rk   ye l lowish  brown 0.2 0.2 

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   p o o r l y   s o r t e d ,   v i r t u a l l y  
unbedded,  becoming f i n e r  and  more s i l t y   w i t h   d e p t h  

Gravel :   mainly  coarse ,   wi th  some cobb les ,  
boulders   and some f ine ;   rounded   t o   subangu la r ,  
p ink   and   grey   gran i te ,   wi th  some p e l i t e   a n d  
psammite 

Sand:  mainly medium, wi th  some f i n e  and  coarse;  
subangular   quartz   and  rock,   with some mica and 
f e l d s p a r  

Fines:   mainly s i l t ,  loose ly   b ind ing   depos i t ,  
moderate brown to   modera t e   ye l lowish  brown 

2.2 2.4 

T i l l  

Da l r ad ian  

C l a y ,   g r a v e l l y  and  sandy,  yellowish brown. Clasts up 4.8 7.2 
t o   b o u l d e r   s i z e   o f   g r a n i t e  and s c h i s t   a t   t h e   t o p  

Q u a r t z i t e ,   c o a r s e   g r a i n e d ,   g r i t t y  0.1+ 7.3 

Borehole  terminated  owing t o  a n   o b s t r u c t i o n ,   p r o b a b l y  
bedrock 

Grading 

Mean f o r   D e p o s i t  Depth  below 
pe rcen tages  s u r f a c e   ( a )   p e r c e n t a g e s  

F ines  Sand  Gravel  Fines  Sand  Gravel 

from t o  - h  + & - t + -1 +1-4 +4-16 +16-64 +64 mm 

11 42 47 0.2- 1.4 5 9 14  9 13 31 19 
1.4- 2.4 19  15 24 14 10 18 0 

Mean 11 12 19 11 12  25 10 



NJ 81 SE 14 

Water   not   s t ruck 
P i t  
September  1984 

LOG 

8647  1106 Chapel Croft, Newhills 

Geolog ica l   c l a s s i f i ca t ion   L i tho logy  

Block I 

Waste 2.3& 

Thickness  Depth 
m m 

? T i l l  Clay  and s i l t y   s a n d ,   g r a v e l l y ,   d a r k  brown w i t h   c l a s t s  2.3+ 2.3 
up t o   l a r g e   b o u l d e r   s i z e   o f   s c h i s t  and g r a n i t e  

NJ 8 1  SE 16 

Water n o t   s t r u c k  
P i t  
September  1984 

LOG 

8765 1102 Mill of Craibstone, Newbills 

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 I 

Waste 3.2mt 

Thickness  Depth 
m m 

S o i l  0.5 0.5 

T i l l  C l a y ,   s a n d y ,   s i l t y ,   s t o n y ,   s t i f f ,  medium o r a n g e   t o  2.7+ 3.2 
ye l lowish  brown; clasts up t o   b o u l d e r   s i z e  of s c h i s t  
and gne i s s ;   t h in   l enses   o f   s and   and   g rave l   t h roughou t  
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NJ 81 SE 17 8842 1454 Goval Villa, New Machar Block E 

S u r f a c e   l e v e l  +44m 
Water s t r u c k  a t  +33.8m 
250 and  200m  percussion  and 
s h e l l  
September  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  

L i tho logy  

Overburden 0.9m 
Mineral  I 8.2m 
Waste 1 . l m  
Mineral  I 1.8m 
Waste 0.2m 
Mineral  I 7.9m-t 

Thickness  Depth 
m m 

S o i l ,   s a n d y   a n d   s i l t y ,   r o u n d e d   c o b b l e s   o f   g r a n i t e  0.9  0.9 
below 0.4m 

a ‘Clayey’   sand,   sparse   angular   pebbles  
Sand:  mainly  f ine  and medium, subangu la r   t o  

subrounded,   quartz   with some mica  and  rock 
Fines:   d isseminated 

1.3 2.2 

b ‘Clayey’  sandy  gravel 2.9 5.1 
Gravel :   coarse   and   f ine ,   wi th  some cobb les ,  

rounded t o  well rounded;   red  and  grey  grani te ,  
w i th  some q u a r t z i t e   a n d   v e i n   q u a r t z  

subangular ,   quar tz   and  rock 
Sand: medium wi th   coa r se  and f i n e ,   a n g u l a r   t o  

Fines:  Clay  and s i l t ,  d i s semina ted  

c Pebbly  sand 
Grave l :   ma in ly   f i ne ,   rounded   g ran i t e   w i th  some 

q u a r t z i t e  and  quartz  
Sand:  mainly medium, 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  some rock  and  mica 
F ines  : d i s semina ted ,   pa l e  brown 

d S i l t ,   c l ayey   and   s andy ,   micaceous ,   l amina ted ,   pa l e  
g r e y i s h  brown. Some manganese  and i r o n   s t a i n i n g  
from 9.5 t o  9.7m 

e ‘Clayey‘   sand ,   sparse   pebbles  
Sand:  mainly medium, 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 mica 

S i l t ,   l a m i n a t e d ,   p a l e  brown; f i n e   q u a r t z   s a n d   p a r t i n g s  

f Sandy g r a v e l ,  becoming less pebbly   wi th   depth  
Grave l :   coa r se   and   f i ne   w i th  some cobb les ,  

rounded t o  well rounded,   g ran i te   wi th  some 
q u a r t z i t e  and  quartz;  some bas ic   igneous   rock  
type  above 13.2m 

subangular ,   quar tz   wi th  some rock 
Sand: coarse   and medium w i t h   f i n e ,   a n g u l a r   t o  

4.0 9.1 

1.1 10.2 

1.8 12.0 

0.2 12.2 

7.w 20.1 

Borehole  abandoned  owing t o   a n   o b s t r u c t i o n  



Grading 

Mean fo r   Depos i t  Depth  below 
pe rcen tages  s u r f a c e  (m) percen tages  

a 

b 

C 

d 

e 

f 

a-f 

F ines  Sand 

-- 
10 88 

12  53 

6 88 

55  42 

13  84 

5  57 

10 67 

Gravel 

2 

35 

6 

3 

3 

38 

23 

from t o  

0.9- 2.2 

2.2-  3.2 
3.2-  4.2 
4.2-  5.1 

Mean 

5.1-  6.1 
6.1- 6.9 
6.9- 9.1 

Mean 

9.1-10.2 

10.2-12.0 

12.2-13.2 
13.2-14.5 
14.5-15.5 
15.5-16.5 
16.5-17.5 
17.5-18.5 
18.5-19.5 
19.5-20.1 
Mean 

Mean 

Fines  

-ii 

10 

15 
11 
10 
12 

1 
2 

10 
6 

55 

1 3  

7 
5 
3 
3 
6 
3 
5 
4 
5 

10 

Sand 

+ h - t  

49 

10 
10 
9 

10 

7 
10 
31 
21 

20 

29 

9 
13 
11 
11 
16 
11 
23 
17 
14 

19 

+ t -1 

36 

26 
19 
36 
26 

60 
50 
43 
49 

17 

50 

10 
9 

12  
15 
32 
32 
33 
37 
21 

31 

+1-4 

3 

16 
1 3  
23 
17 

27 
28 
10 
18 

5 

5 

17 
12 
22 
27 
22 
30 
25 
34 
22 

17 

~ -~ 

Gravel  

+4-16  +16-64  i-64 
--__I_ 

1 1 0 

13  15 5 
12  18  17 
1 5  7 0 
13  14 8 

5 0 0 
7  3 0 
3  3 0 
4  2 0 

3 0 0 

2 1 0 

19  31 7 
19  30  12 
23 29 0 
29  15 0 
13 11 0 
10 7 7 

7 7 0 
6. 2 0 

16  18 4 

10  10 3 

NJ 81 SE 18 

S u r f a c e   l e v e l  +42m . 

Water   no t   s t ruck  
250mm p e r c u s s i o n   s h e l l  
September 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  

T i l l  

Caledonian 

8959 1444 

Li tho logy  

Home Farm, New Machar Block J 

Waste 3.8m 
Bedrock 1 .Om+ 

Thickness  Depth 
m m 

Soi l ,   sandy 0.2 0.2 

Clay,   sandy,   brownish  grey  to   moderate   yel lowish 3.6 3.8 
brown; pebbles   and  cobbles  of deep ly   wea the red   s ch i s t  
and   g rey   g ran i t e  

Gran i t e ,  medium g r a i n e d ,   h a r d ,   l i g h t   g r e y  1.W 4.8 
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NJ 81 SE 19 8991 1363 Dovecot Wood, New Hachar Block H 

S u r f a c e   l e v e l  +52m 
Water n o t   s t r u c k  
250 and 20Omm percussion  and 
s h e l l  
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  

F luv iog lac i a l   s and  and g r a v e l  

T i l l  

Glacial sand   and   grave l  

? T i l l  

Dalradian 

Li thology 

Overburden 0.2m 
Mineral  I 1.0m 
Waste 2 .Om 
Mineral  I 4.lm 
Waste 0.2m 
Bedrock O. lm+ 

Thickness  Depth 
m m 

S o i l ,   d a r k  brown 0.2 

a 'Clayey '   sandy  gravel  1 .o 
Gravel :   coarse   and   f ine ,   angular   to   subrounded,  

s c h i s t  and  psammite  with some quartz   and brown 
(?Devonian)   sandstone 

Sand: medium wi th   coarse   and  some f i n e ,   a n g u l a r  
t o   sub rounded ,   qua r t z   w i th  some f e l d s p a r  and 
rock 

ye l lowish  brown 
Fines:   c lay  and s i l t ,  d i s semina ted ,   da rk  

C l a y ,   g r i t t y  and  sandy,  pale brown,  becoming  more 2 .o 
sandy  with  depth; clasts up t o   c o b b l e   s i z e   o f  
g n e i s s .  A bed of  yellowish brown pebbly  sand  from 
2.4 t o  2.7m 

b 'Clayey '   sandy  gravel ,   weakly  c lay  bound  below 5.3m 4.1 
Grave l :   coa r se   w i th   f i ne  and cobb les ,  

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

Fines:   c lay  and s i l t ,  pa le   ye l lowish  brown 

subrounded ,   g ran i t e ,  psammite  and  gneiss 

a n d   f e l d s p a r  

Clay  and  sand,  pebbly, medium  brown; clasts of 
weathered   gne iss  

Gneiss   deeply  weathered 

0.2 

1.2 

3.2 

7.3 

0.2  7.5 

0.1+ 7.6 

Grading 

a 

b 

aCb 

Mean €or   Depos i t  Depth  below 
percentages s u r f a c e  (m) pe rcen tages  

F ines  Sand  Gravel  Fines  Sand  Grave 1 

from t o  - + h - & + $ -1 +1-4  +4-16 +16-64 6 4  mm 
--- .--- - - - - 
11 61  28 0.2-  1.2 11 9 31  21  15  13 0 

18  52 30  3.2- 4.2 15  21  28  16 7 8 5 
4.2-  5.2 18 11 32  21 9 9 0 
5.2-  6.3  16  3  14 17  10  13 27 
6.3-  7.3 25  5  22  17 12  19 0 

Mean 18  10 24 18  10  12 8 

17  53  30 Me a n  17 10  25  18 11 12 7 
J 



NJ 90 SW 6 

S u r f a c e   l e v e l  +33m 
Water   no t   s t ruck  
2 5 0 ~  pe rcuss ion  and s h e l l  
November 1984 

LOG 

9062 0220 Banchory-Devenick 

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 0 

Overburden 0.5m 
Mineral  I 2.0m 
Waste 1.3m-t 

Thickness  Depth 
m m 

S o i l  0.5 0.5 

Fluvioglacial   sand  and  gravel   Sandy  gravel ;   mainly  boulders   and  cobbles ,  no sample 1.0  1.5 
recovered 

CaledonianIDalradian 

' Clayey'  pebbly  sand 
Gravel :   f ine   and   coarse ,   angular   to   rounded  

Sand:  mainly medium, angu la r   t o   subangu la r  

F i n e s :   s i l t y   c l a y ,  brown 

g r a n i t e   a n d   q u a r t z i t e  

quartz   and  rock  f ragments  

Gran i t e   and   s ch i s t ,   ha rd  

1.0 2.5 

1.3+  3.8 

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 F ines  Sand Gravel  

11 68 21  0.5-  1.5 No g r a d i n g   d a t a   a v a i l a b l e  
1.5-  2.5  11 17 36 15 9 12 0 
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NJ 90 SU 7 

Water   no t   s t ruck  
P i t  
October 1984 

LOG 

9386 0059 Charleston, Nigg 

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 P 

Overburden 0. Im 
Mineral I 3.0m+ 

Thickness  Depth 
m m 

S o i l  0.1 0.1 

Glac ia l   sand   and   grave l   Grave l  3.0+  3.1 
Gravel :   coarse   and   cobble   wi th   f ine ,   rounded   to  

wel l - rounded  grani te   with some schis t ,   psammite  
and   bas ic   igneous   rocks  

qua r t z   and   g ran i t e  
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  

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) percen tages  

F ines  Sand Gravel Fines  Sand Gravel  

from t o  - &  + & - t + t -1 +I-4  +4-16  +16-64  +64 ~ U I  

-- - ------- 
6 21 7 3  0.1- 3.1  6 5 7 9  13 28 32  



NJ 90 SW 8 9438 0121 South Uirstou, N l g g  Block P 
Water s t r u c k  a t  a depth  of  
9.5m 
S e c t i o n   a n d   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 2 .Om 
Mineral  I 8.2m-t 

Thickness  Depth 
m m 

? T i l l  C o b b l e   g r a v e l   i n   g r e y i s h   c l a y   m a t r i x  2.0 2.0 

Glacial sand   and   grave l   a   Sandy  grave l ,   ' c layey '   to  4.0m 6.5 8.5 
Gravel :   f ine   and   coarse   wi th   cobble ,   rounded   to  

well-rounded  granite  and  psammite  with 
q u a r t z i t e   a n d   a n g u l a r   t o   s u b a n g u l a r   p e l i t i c  
rocks 

Sand: medium and   coa r se ,   angu la r   t o   subangu la r  
quar tz   and   gran i te   f ragments  

b 'Clayey'   sand 
Sand: f i n e  and medium, angu la r   t o   subangu la r  

Fines:   c lay  grey-brown,   with s i l t  ye l lowish  
q u a r t z  

brown 

1.7+ 10.2 

Grading 

a 

b 

a&b 

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

Fines  Sand  Gravel  Fines  Sand  Grave 1 

from t o  - A  + - $ + -1 +1-4  +4-16 +16-64 6 4  mm 
-- - ------- 

7 57  36 2.0- 4.0 16 5 18 16  18 27 0 
4.0- 5.0 1 2 29  25  13  19 11 
5.0- 6.5 1 9 60  17 9 4 0 
6.5- 7.5 No g r a d i n g   d a t a   a v a i l a b l e  
7.5- 8.5 2 6 19  25 17 8 23 

Mean 7 6 31  20  14  16 6 

10 90 0 8.5-10.2 10 55 34 1 0 0 0 

7 64 29 Mean 7 16  32  16  11  13 5 
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NJ 91 W 42 9320 1531 Newhill, Belhelvie Block J 

S u r f a c e   l e v e l  +79m 
Water n o t   s t r u c k  
250mm percuss ion   and   she l l  
September 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   sand   and   grave l  

T i l l  

Overburden 0.3m 
Mineral  I 4.7m 
Waste 2.2mf 

Lithology  Thickness   Depth 
m m 
- 

Soi l ,   s andy ,   da rk   ye l lowish  brown 0.3  0.3 

a Sandy g r a v e l  1.3  1.6 
G r a v e l :   f i n e   t o   c o b b l e ,   s u b a n g u l a r   t o   a n g u l a r ,  

Sand: medium and  coarse   wi th  some f i n e   a n g u l a r  

Fines:  s i l t ,  d i s s e m i n a t e d ,   l i g h t  brown 

g r a n i t e   w i t h   s c h i s t  and  psammite 

q u a r t z  

b  Sand, s p a r s e   f i n e   p e b b l e s   o f   q u a r t z   a n d   p e l i t e  1.0  2.6 
Sand:  mainly medium, subangular   quar tz   wi th  some 

Fines:  s i l t ,  d i s s e m i n a t e d ,   l i g h t  brown 
fe ldspar   and   mica  

c Gravel 
Gravel :   coarse   wi th   f ine   and   cobble ,   rounded   to  

angu la r ,   p ink  and g r e y   g r a n i t e ,   w i t h  some 
g a b b r o ,   p e l i t e  and  quartz  

w i th  some f e l d s p a r   a n d  mica 
Sand:   mainly  coarse ,   angular ,   quar tz   and  rock 

F ines :   d i s semina ted ,   l i gh t  brown 

2.4  5.0 

Clay,  very  sandy  and  si l ty,   compact,   moderate brown. 
Clasts up t o   b o u l d e r  s ize  of g rey   g ran i t e ,   wea the red  
and unweathered  schis t  

2.2+  7.2 

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) pe rcen tages  

a 

b 

C 

a-c 

F ines  Sand  Gravel  Fines 

f r o m   t o  
--- 
5 59 36 0.3-  1.6 5 

3 94 3 1.6-  2.6 3 

1 41 58 2.6-  3.6 2 
3.6-  5.0 1 

Mean 1 

3  56 41 Mean 3 

Sand 

+ B - & + & -1 +1-4 
-- - 
7 28 24 

13 72 9 

2 16 25 
2  12  25 
2 - 1 4  25 

6 29  21 

Gravel  

+4-16 +16-64 +64 UUII 

--- 
13 11 12 

2 1 0 

15 28 12 
18  23 19 
17  25  16 

13  16 12 



NJ 91 NU 43 9379 1625 Plodhill, Belhelvie 

S u r f a c e   l e v e l  +77m 
Water s t r u c k  a t  &73m 
250mm and 200mm percuss ion   and  
s h e l l  
September  1984 

Block K 

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  

Soil, dusky brown 

Glac ia l   sand   and   grave l  a Pebbly  sand 
Grave l :   coa r se   and   f i ne ,   subangu la r   t o  

subrounded,  granite,   metamorphic  rocks  and 
q u a r t z   w i t h  some  brown (Devonian)  sandstone 

Sand:  mainly medium, angu la r   t o   sub rounded ,  
q u a r t z   w i t h  some fe ldspa r   and   rock  

Fines:   disseminated,  moderate  yellowish  brown 

b ' Clayey '   sand,   f ining downwards 
Sand: f i n e   w i t h  some  medium, qua r t z   and   f e ldspa r  
w i th  some mica 

Fines:  s i l t  and   c lay ,   d i sseminated .  Some t h i n  
seams  of c layey s i l t  a t  the  base.   Moderate 
ye l lowish  brown 

c 'Very   c layey '   sand ,   f ine ly   l amina ted   towards ,   the  
base 

Sand: f ine,   rounded  quartz   and some mica 
Fines:  s i l t  and   c lay   in   f ine ly   l amina ted   seams.  

Beds of   reddish  brown  and g r e y   c l a y   a t   t h e   b a 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   S i l t  and c l a y ,   i n t e r l a m i n a t e d ,  becoming f i r m   s i l t y  
c lay   f rom 10.0 t o  12.8m; g r e y i s h  brown to  moderate  
r e d d i s h  brown 

? T i l l  C l a y ,   s i l t y   a n d   s a n d y ,   d a r k   y e l l o w i s h  brown: pebbles  
o f   b l ack   u l t r a   bas i c   i gneous   rock  

Caledonian   Ul t rabas ic   rock ,   hard ,   g reenish   b lack  

Grading 

a 

b 

C 

a-c 

Overburden 0.3m 
Mineral  I 8.7m 
Waste 5.4m 
Bedrock 0.lm-F 

Thickness  Depth 
m m 

0.3 0.3 

1.7 2.0 

4.0 6.0 

3.0 9.0 

5.0 14.0 

0.4 14.4 

0.1+ 14.5 

Mean fo r   Depos i t  Depth  below 
pe rcen tages  s u r f a c e  (m) percen tages  

F ines  Sand Gravel  Fines Sand Gravel  

f r o m   t o  - $ + b - $ + 4 -1 +1-4 +4-16  +16-64  +64 IMI 

--- - ~ - - - - -  
5 75 20 0.3- 1.3 6  4 48 23 9 10 0 

1.3- 2.0 3  4 44  27 11 11 0 
Mean 5 4 46 25 10 10 0 

14 86 0 2.0- 3.0 5 54  39 2 0 0 0 

4.0-  5.0 24 68 8 0 0 0 0 
5.0- 6.0 14  75 10 1 0 0 0 

Mean 14  64 21 1 0 0 0 

36 64 0 6.0-  7.0 31 65 4 0 0 0 0 
7.0-  8.0 39  59 2 0 0 0 0 
8.0-  9.0 37  60 3 0 0 0 0 

Mean 36 61 3 0 0 0 0 

20 76  4 Me a n  20 51 20 5 2  2 0 

3.0-  4.0 14  57  27 2 0 0 0 
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NJ 91 NU 44  9429  1654 Milton of P o t t e r t o n ,   B e l h e l v i e  Block K 

Water s t r u c k  a t  3.5m dep th  
P i t  
September 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  I 1.7m 
Waste 1.5m+ 

Thickness  Depth 
m m 

S o i l ,   b l a c k  0.3 0.3 

Glacial sand  and  gravel  Sandy  gravel,  bedded 1.7 2.0 
Gravel :   main ly   coarse   wi th  some f i n e  and some 

Sand:  mainly medium and   coa r se ,   angu la r   t o  

Fines:  s i l t ,  disseminated.  A f e w   t h i n   d r a p e s   o f  

cobbles ,   rounded   gran i te ,   sch is t   and   psammite  

subangular   quar tz ,   fe ldspar   and   rock  

da rk   r edd i sh  brown s i l t y   c l a y  

Till Clay, s a n d y ,   s i l t y ,   s t i f f ,   p a l e   y e l l o w i s h  brown wi th  1.5+ 3.5 
clasts up to   bou lde r   s i ze   o f   p sammi te ,   pe l i t e   and  
f ine   g ra ined   bas i c   i gneous   rock .  Some l e n s e s  of 
c l ean   s andy   g rave l ,   e spec ia l ly   t owards   t he   base .  
S t i f f   b l u i s h   g r e y   c l a y   f r o m  2.0 t o  2.4m 

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) pe rcen tages  

F ines  Sand  Gravel Fines  Sand Grave l  

from t o  - & + & - t + t -1 +1-4  +4-16  +16-64 +64 mm 
--- .- -- - - - - 
7 47 46 0.3- 2.0 7 6 23 18 10 29 7 



NJ 91 NU 45 9482 1659 Hone Farm, Belhelvie Block K 

S u r f a c e   l e v e l  +72m 
Water n o t   s t r u c k  
250 and 200mm percussion  and 
s h e l l  
September  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  

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  

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  

Caledonian 

Li thology 

Overburden 
Mineral  I 
Waste 
Mineral  I 
Waste 
Mineral  I 
Waste 
Bedrock 

2.3m 
1 .Om 
2 .Om 
3.9m 
0.4m 
1 .Om 
3.4m 
0.6mt 

Thickness  Depth 
m m 

S o i l  0.4 0.4 

Clay  and  sand,  reddish brown; rounded  pebbles of 
s c h i s t ,   q u a r t z i t e   a n d   g r a n i t e  

1.9 2.3 

a Sand ,   w i th   spa r se   pebb les   o f   qua r t z i t e   and   s ch i s t  1.0 3.3 
Sand:  mainly  fine,  rounded t o   s u b a n g u l a r   q u a r t z  

Fines:  s i l t  and clay,   d isseminated,   moderated 
and mica 

redd i sh  brown 

b S i l t  and   c l ay ,   ve ry   s andy ,   i n t e r l amina ted   w i th   f i ne  
quartz  sand.  Moderate brown to   modera te   reddish  
brown. 

c Pebbly  sand 
Gravel :   coarse   and  f ine,   rounded  to   angular  

s c h i s t ,   q u a r t z ,   q u a r t z i t e   a n d   b a s i c   i g n e o u s  
rocks,  some psammite  and g r a n i t e  

Sand: medium and  coarse   with some f i n e ,   a n g u l a r  
qua r t z   w i th  some rock 

Fines:  s i l t  and c l a y ,   l o o s e l y   b i n d i n g   d e p o s i t  
below 7.0m; some si l t  seams t o  8.0m. Dusky 
r e d d i s h  brown 

S i l t  and waxy c l a y ,   i n t e r l a m i n a t e d ,  some f i n i n g  
downwards varved   couple ts  (10-20mm). Reddish brown 
a n d   l i g h t   o l i v e  brown 

d 'Very   c layey '   sand ,   in te r lamina ted   wi th  waxy c l a y  
Sand: f i n e ,  well rounded  quartz   with some mica 
F ines :   c l ay   and  s i l t ,  s t i f f ,  waxy, moderate 

r edd i sh  brown 

e S i l t  and  sand;   inter laminated,   micaceous;   red  to  
l i g h t   o l i v e  brown 

Clay   and   c l ayey   s and ,   pebb ly ,   l i gh t   o l ive  brown; 
abundant   highly  weathered  schis t   pebbles  

Gabbro ,   hard ,   u l t rabas ic   rock ,   g reenish   b lack  

2.0  5.3 

3.9  9.2 

0.4 9.6 

1.0 10.6 

1.9 12.5 

1.5 14.0 

0.6+ 14.6 
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Grading 

a 

b 

Mean fo r   Depos i t  Depth  below 
pe rcen tages  s u r f a c e  (m) percen tages  

F ines  Sand  Gravel 

f r o m   t o  
--- 
13  83 4  2.3- 3.3 

55 45 0 3.3-  4.3 
4.3- 5.3 

Mean 

C 6 76  18 

d 

e 

a&c 

a-e 

5.3- 5.8 
5.8- 7.0 
7.0- 8.0 
8.0- 9.2 

Mean 

27 73 0 9.6-1  0.6 

40  60 0 10.6-1 1.6 
11 -6-12.5 
Mean 

8 77  15 Mean 

26 67  7 Mean 

F ines  

- h  

13 

46 
65 
55 

9 
5 
5 
7 
6 

27 

40 
41 
40 

a 

26 

Sand 

+ - t + $ -1 +1-4 
-- - 
59  20 4 

53 1 0 
32 3 0 
43 2 0 

31  48 7 
8 36  25 

10 33 26 
25  44  16 
17 39  20 

70  3 0 

51 9 0 
56 3 0 
54  6 0 

25  35 17 

39 20 a 

Gravel  

+4-16 +16-64 +64 IMI 

--- 
2  2 ' 0  

0 0 0 
0 0 0 
0 0 0 

4 1 0 
7 1 9  0 

10 16 0 
6  2 0 
7 11 0 

0 0 0 

0 0 0 
0 0 0 
0 0 0 

6 9 0 

3 4 0 



NJ 91 NE 10 

S u r f a c e   l e v e l  +83m 
Water n o t   s t r u c k  
250 and 2 0 0 m  percuss ion  and 
s h e l l  
September 1984 

LOG 

9588 1897 

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  

South Orrock, Belhelvie Black K 

Overburden 0.2m 
Mineral I 3.3m 
Waste 1.7m 
Mineral I1 1.3m 
Waste 2.9m 
Bedrock 0.4m+ 

Thickness  Depth 
m m 

Soi l ,   c layey  and  sandy,   pale  brown 0.2  0.2 

?Glacial   sand  and  gravel  a ' Clayey'   sandy  gravel 3.3 3.5 
Gravel :   coarse   and   f ine ,   wi th  some cobb les ,  

subangular   to   rounded,   red  and  pink  grani te ,  
bas ic   igneous   rocks   and   p ink   quar tz i te ;  some 
s c h i s t  and   g rey   g ran i t e  

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  
qua r t z  and  rock 

Fines:  s i l t  and c l a y ,   l o o s e l y   b i n d i n g   t h e  
d e p o s i t ;   r e d d i s h  brown becoming  moderate 
ye l lowish  brown wi th   dep th  

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

F low- t i l l  

T i l l  

Caledonian 

Grading 

a 

b 

a&b  

Clay,   sandy,   moderate   reddish  brown,   inter laminated 
wi th   c layey  s i l t ;  t h i n   s t r i n g e r s  of v e i n   q u a r t z  and 
r ed   g ran i t e   pebb les  

S i l t ,   c l a y e y ,   s a n d y ,   l a m i n a t e d ,   r e d d i s h   t o   o l i v e  
brown, abundant  pebbles ( ?  drops tones )   o f   g ran i t e ,  
qua r t z   and   s ch i s t  

b 'Very   c layey '   pebbly   sand ,   c leaner   wi th   depth  
Gravel :   f ine   and   coarse ,   rounded ,   red   quar tz i te  

a n d   s c h i s t   w i t h  some g r a n i t e  
Sand: medium and  coarse   wi th   f ine ,   angular ,  

quar tz   and   rock  
Fines:  s i l t  a n d   c l a y   b i n d i n g   d e p o s i t ,   o l i v e  

brown t o   d a r k   y e l l o w i s h  brown 

Clay,  sandy,  very  compact,  brown. Angular   pebbles   of  
s c h i s t ,  brown (Devonian)   sandstone,   vein  quartz  and 
g r a n i t e  

Basic rock ,   hard ,   g reenish   b lack ,   poss ib ly  
metamorphosed 

0.5  4.0 

1.2  5.2 

1.3  6.5 

2.9  9.4 

0.4+ 9.8 

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

F ines  Sand  Gravel  Fines Sand Gravel  

f r o m   t o  -hi + & - $ + t -1 +1-4 +4-16 f16-64 +64 IIEU 

--- ------- 
19  49  32 0.2-  1.2 14  20  27  12  17  10 0 

1.2- 2.5 30 11 24  14 11 10 0 
2.5-  3.5 11 11 12  16  18 26 6 

Mean 19  14  21  14  15  15 2 

28  53  19 5.2- 6.0 37 10 27  16 8  2 0 
6.0-  6.5 14  12 20 2 1  14  19 0 

Mean 28 11 24  18 10 9 0 

22  50  28 Me an  22  13  22  15  14  13 1 
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NJ 91 NE 11 9562  1762 Hare Cairn, B e l h e l v i e  Block K 

S u r f a c e   l e v e l  +75m 
Ground water cond i t ions   no t  
recorded 
250mm p e r c u s s i o n   a n d   s h e l l  
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 2.9m 
Mineral I 2.lm 
Waste 3 . 7 m  
Bedrock 0.3m+ 

Thickness  Depth 
m m 

Soil, humic,  sandy,  dark brown 0.3 0.3 

? Till Clay,  sandy,  mottled  moderate brown and  yellowish 
brown 

1.4  1.7 

C 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 ,   g r a n i t i c   c o b b l e s   a t   t h e   b a s e  1.2  2.9 

'C layey '   sand ,   sparse   pebbles  2.1 5.0 
Sand:  mainly medium and f i n e ,   s u b a n g u l a r   t o  

F ines :   c l ay  and s i l t ,  f ine ly   l amina ted ,   r edd i sh  
subrounded,   quartz   with some mica 

brown 

T i l l  

? Caledonian 

Clay ,   sandy,   reddish  brown; in t e rbedded   w i th   c l ayey  
sand  and  gravel.   Pebbles  and  cobbles  of  schist  and 
g ran i t e   above  8 . 1 1 ~ ;  angular   pebbles  of q u a r t z  and 
basic   igneous  rock  below 8.lm 

U l t r a b a s i c   r o c k ,   b l u i s h   b l a c k  

Borehole  abandoned  due  to  rock  obstruction  probably 
bedrock 

Grading 

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

Fines  Sand  Gravel 

from t o  

12 87 1 2.9-  4.0 
4.0- 5.0 

Mean 

3.7  8.7 

0.3+ 9 . 0  

percen tages  

Fines  Sand Gravel  

7 21 60 11 1 0 0 
18  42 35  4 1 0 0 
12 31 48 8 1 0 0 



NJ 91 BE 12 

S u r f a c e   l e v e l  
Water s t r u c k  a t  11.6111 dep th  
S e c t i o n   a n d   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  

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  

9540 1580 Broom Bill, Belhelvie 

Lithology 

S o i l  

a Sandy g r a v e l  
G r a v e l :   c o a r s e   a n d   f i n e   w i t h  some cobbles  and 

boulders  up t o  200mm; rounded  gran i te ,   gabbro ,  
p sammi te ,   s ch i s t ,   qua r t z i t e   and   ve in   qua r t z  

Sand:  mainly  coarse  and medium, a n g u l a r   t o  
subrounded  quartz   with  fe ldspar   and  rock 

Fines:   d isseminated,   buff  

C l a y ,   s i l t y  

b Sand; spa r se   pebb les   t o  6.5m, c l imb ing   r i pp le   c ros s -  
laminat ion  and  planar   bedding  below 6.5m 

Sand: medium and  f ine ,   angular  t o  subrounded 

Fines:  s i l t  and  clay.   Thin seams and   c l ay  
q u a r t z  

d rapes   , e spec ia l ly   t owards   t he   base ;   ye l lowish  
brown 

C l a y ,   s i l t y ;   i n t e r l a m i n a t e d   w i t h   v e r y   f i n e   s i l t y   s a n d  
i n   h o r i z o n t a l l y   l a m i n a t e d   c o u p l e t s  (10-30mm); r e d d i s h  
brown t o   p a l e  brown 

c ‘Very  c layey’   sand,   interbedded  with  ol ive  and  pale  
ye l lowish  brown si l t  

Sand: f ine,   rounded  quartz   and  mica 

Block J 

Overburden 0.3m 
Mineral  I 2.0m 
Waste 0.2m 
Mineral  I 6.0m 
Waste 0.9m 
Mineral  I 2.2m-k 

Thickness  Depth 
m m 

0.3 

2 .o 

0.2 

6 .O 

0.9 

2.2+ 

0.3 

2.3 

2.5 

8.5 

9.4 

11.6 

Grading 

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

a 

b 

C 

a&b 

a-c 

F ines  Sand Gravel Fines  

f r o m   t o  

1 54  45 0.3- 2.3 

3 96 1 2.5- 6.5 
6.5-  8.5 

Mean 

38  62 0 9.4-1 1.6 

2 86  12 Mean 

10 80 10 Mean 

- &  

1 

1 
6 
3 

38 

2 

10 

Sand 

+ & - + 6 -1 +1-4 
-- - 

3 25  26 

28   65  5 
69  24 1 
42 50 4 

6 1  1 0 

32 45  9 

38 35 7 

Gravel  

+4-16 +16-64  +64 mm 
--- 
17  20 8 

1 0 0 
0 0 0 
1 0 0 

0 0 0 

5 5 2 

4 4 2 
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NJ 91 NE 13 9663 1960 Orrock House, Belhelvie 

Surface  level +62m 
Water  struck  at +51.5m 
250  and  20Omm  percussion  and 
shell 
October  1984 

LOG 

Geological  classification  Lithology 

Block K 

Overburden 4.8m 
Mineral I 1.3m 
Waste 4.4m 
Mineral I 2.6m 
Bedrock 1 .lm+ 

Thickness Depth 
m  m 

Soil,  clayey,  reddish  brown 0.3 0.3  

Glaciolacustrine  deposits  Silt  and  clay,  reddish  brown,  with  thin  beds  of  fine 2.1  2.4 
angular  gravel 

Clay,  silty,  interlaminated  with  sandy  silt,  yellowish 0.3  2.7 
brown  to  reddish  brown 

Silt  and  clay,  pebbly  and  sandy,  yellowish  brown. 1.3 4.0 
Clasts  up  to  cobble  size  of  granitic  rock, 
metamorphic  rocks  and  brown  (?Devonian)  sandstone 

? Flow-till 

Glacial  sand  and  gravel 

Dalradian 

Silt,  sandy 

a  Sandy  silt  and  'Very  clayey'  pebbly  sand;  pale 
brown,  with  pebbles  of  quartzite,  schist  and  basic 
igneous  rocks 

Silt,  sandy,  interbedded  with  stiff  clay;  reddish 
brown.  Partings  of fine  quartz  sand 

b 'Very  clayey'  sand 
Sand:  medium  and  fine,  rounded  quartz  and  mica; 

Fines:  silt  and  clay,  disseminated  to 5.5m with 
some  coarse  angular  rock 

beds  of  hard  waxy  clay  towards  the  base; 
moderate  yellowish  brown 

Silt,  and  clay,  sandy,  moderate  to  dark  yellowish 
brown;  thin  partings  of  stiff  clayey  sandy  gravel  to 
8.0m. Clasts  up  to  boulder  size  towards  the  base. 

c  Gravel 
Gravel:  coarse  and  fine,  large  cobbles  from 
11.7m,  angular  to  well  rounded,  schist  with 
some  vein  quartz;  some  granite  and  basic 
igneous  rocks  to  12.5m 

Schist,  pelitic,  micaceous,  highly  weathered,  olive 
grey  with  ironstained  fractures 

Schist,  semipelitic,  quartz  and  feldspar  segregations; 
showing  refolded  cleavage 

0.2 4.2 

0.2 4.4 

0.4 4.8 

1.3  6.1 

4.4  10.5 

2.6 13.1 

0.2 13.3 

0.9+ 14.2 



Grading 

a 

b 

C 

b &c 

a-c 

Mean for Deposit Depth below 
percentages surface (m) percentages 

Fines Sand Gravel 

from to 

41  42  17 4.2- 4.4 

20  79 1 4.8- 5.5 
5.5- 6.1 

Mean 

3 31   66  10.5-1 1.7 
11.7-12.5 

Mean 
12.5-13.1 

9 46  45 Me an 

11 46  43 Mean 

Fines 

- k  

41 

8 
35 
20 

2 
4 
5 
3 

9 

11 

Sand 

+ & - & + $ -1 +1-4 
-- - 
18  17 7 

27  60 4 
37  24 3 
32  43 4 

2 5 19 
2 8 20 
3 12  28 
2 8 2 1  

12  19  15 

12  19  15 

~~~ 

Gravel 

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

6 11 0 

1 0 0 
1 0 0 
1 0 0 

32  40 0 
26  23  17 
29  14 9 
30 29 7 

2 1  19 5 

19  19 5 
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NJ 91 NE 14 9659  1531 Blackdog Rifle Ranges, Belhelvie 

Sur face   l eve l  +22m 
Water   s t ruck  a t  et16.5m 
250  and 20Omm percuss ion  and 
s h e l l  
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 L 

Mineral I 1.5m 
Waste 13.8m 
Bedrock 0.5mt 

Thickness  Depth 
m m 

Blown  Sand Sand,  with  root  fragments 1.5 1.5 
Sand:   mainly  f ine,   wi th  some  medium, well 

rounded   qua r t z ,   ' so f t ' ,   l i gh t  brown t o   d a r k  
ye l lowish  brown 

S i l t ,   s a n d y ,  humic,  laminated,  dusky brown mott led 
w i t h   o l i v e   g r e y  and dark  orange brown 

Glac io l acus t r ine   depos i t s   C lay ,  waxy, f i rm ,  homogeneous t o   f a i n t l y   l a m i n a t e d ,  
modera te   reddish  brown. V e r t i c a l   v e i n s   o f   g r e e n i s h  
g rey   c l ay .  Rounded f ine   pebb les   ( ?d rops tones )  of 
weathered   mica   sch is t ,   bas ic   igneous   rocks ,   pa le   g rey  
( ? J u r a s s i c )   l i m e s t o n e   a n d   g r e y   s h a l e  

T i l l  

Da l r ad ian  

S i l t ,  s a n d y ,   s o f t ,   l i g h t   o l i v e   g r e y   t o   o l i v e  brown, 
i n t e r l a m i n a t e d   w i t h   f i n e   q u a r t z   s a n d  

Clay  and s i l t ,  i n t e r l a m i n a t e d ,   ( ? v a r v e d ) ,   f i r m ,  
moderate  reddish brown to  moderate  brown; p a r t i n g s  of 
micaceous   f i ne   qua r t z   s and ,  below 10.6m 

Clay, sandy,  brownish  grey.  Subangular  to  rounded 
c l a s t s ,  up t o   b o u l d e r   s i z e ,  of g r a n i t e ,   b a s i c   i g n e o u s  
rocks   and   qua r t z i t e  

S c h i s t ,   w i t h   q u a r t z   s e g r e g a t i o n s ,   d a r k   g r e y  

0.1 1.6 

3.9 5.5 

0.5 6.0 

7.6  13.6 

1.7 15.3 

0.5+ 15.8 

Grading 

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

F ines  Sand  Gravel  Fines Sand Grave 1 

from t o  - &  + & - a + -1 +1-4  +4-16  +16-64 +64 mm 
--- ------- 
4 96 0 0.0- 1.0 2 58 40 0 0 0 0 

1.0- 1.5 7 60 33 0 0 0 0 
Mean 4 58 38 0 0 0 0 



NJ 91 NE 15 

Water s t r u c k  a t  2.6m 
P i t  
September 1984 

9749 1768 East of Little  Eigie,  Belhelvie Block L 

Overburden 0.2m 
Mineral  I 0.9m 
Waste 1.9& 

LOG 

Geologica l   c lass i f ica t ion   Li thology  Thickness   Depth  
m m 

Soi l ,   s andy  0.2 0.2 

Blown sand 

Pos t -Glac ia l   beach   and  
e s t u a r i n e   d e p o s i t s  

Sand,  mainly medium with some f i n e ,   q u a r t z ,   p a l e  
yel lowish  orange  becoming  grey  towards  the  base 

0.9 1.1 

P e a t ,   f i b r o u s   t o   a m o r p h o u s   o r g a n i c  matter, da rk  brown 0.2 1.3 

Sand and  sandy si l t ,  c l a y e y   i n   p a r t ,   m i c a c e o u s ;  medium 1.7+ 3.0 
grey   becoming  b lu ish   g rey   wi th   depth  

Grading 

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

F ines  Sand  Gravel  Fines Sand Gravel  

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

--- ------- 
0.2-1.1 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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NJ 91  SW 1 

S u r f a c e   l e v e l  +82m 
Water n o t   s t r u c k  
P i t  and 250mm percussion  and 
s h e l l  
September  1984 

LOG 

9091  1423 

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  

Badgers '  Bill, New Hachar Block J 

Overburden 0. l m  
Mineral  I 2.9m 
Waste 1 .lm+ 

Thickness  Depth 
m m 

Soil 0.1 0.1 

GI . ac i a l   s and  and g rave l   Grave l ,   w i th   l a rge   bou lde r s   f rom 0.9m, poorly  bedded 2.9 3.0 
Grave l :   cobb le   t o   f i ne ,   subangu la r   t o   rounded ,  

grani te ,   psammite   and  gneiss ,   wi th  some s c h i s t ,  
q u a r t z i t e ,   q u a r t z  and f e l s i t e  

subangular   quar tz   wi th   fe ldspar ,   rock   and  some 
mica 

Sand:  mainly medium and c o a r s e ,   a n g u l a r   t o  

Fines:  s i l t ,  d i s semina ted ,   pa l e  brown 

? T i l l  Sand ,   g rave l ly   and   c layey ,   compact ,   pa le   ye l lowish  
brown. Clasts up t o   l a r g e   b o u l d e r   s i z e  

1.1+ 4.1 

Borehole  abandoned owing t o   d r i l l i n g   d i f f i c u l t i e s .  
C a s i n g   o f f   l i n e   o n   l a r g e   b o u l d e r s  

Grading 

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

Fines  Sand Gravel   Fines   Sand  Gravel  

from t o  - h  + $ - + -1 +1-4  +4-16 +16-64  +64 mm 
--- ------- 

5 33  62 0.1-  0.9 12  16 22 13 13 24 0 
0.9-  1.5 1 4  13 15 12  24 31 
1.5- 3.0 2 3 11 11 11 18 44 

Mean 5 7 14  12  12  21  29 



NJ 91 SW 2 

Water n o t   s t r u c k  
S e c t i o n   a n d   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  gravel 

9105 1450 

Lithology 

Bishops' Manor, New Machar 

S o i l  

C lay ,   s tony ,   s andy ,   poor ly   bedded ,   i n t e r s t r a t i f i ed  
wi th   c l ayey  si l t  and  pebbly  c lay 

a Grave l ,   w i th   l a rge  scale trough  cross  bedding  and 
t h i n  seams of s i l t y   s a n d  

Gravel :   coarse   and   f ine ,   wi th  some cobb les ,  
subrounded t o  rounded,   grey  and  pink  grani te ,  
psammite  and  gabbro,  with some g n e i s s ,  
s c h i s t o s e   g r i t ,  mica s c h i s t ,   v e i n   q u a r t z   a n d  
q u a r t z i t e  

Sand: coa r se  and medium, 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   f e l d s p a r   a n d   r o c k  

Fines:  s i l t  and c l a y   d r a p e s  

b Sand,   sparse   f ine   pebbles ,   l a rge-sca le   c ross -bedding  
Sand:  mainly medium and c o a r s e ,   a n g u l a r   t o  
subangular   quar tz   wi th  some f e l d s p a r  and  rock 

c 'Clayey'   sand 
Sand:   main ly   f ine ,   quar tz  
Fines:  s i l t ,  disseminated 

d Gravel ,   wi th  a bed of   l a rge   boulders   f rom  13  .O t o  
13.3m 

Gravel:   cobble  with some coarse  and  f ine,   mainly 
rounded  granite,   psammite  and  gabbro,  with some 
g n e i s s ,   s c h i s t ,   q u a r t z  and q u a r t z i t e  

w i t h   f e l d s p a r  and  rock 
Sand:  mainly medium and  coarse ,   angular   quar tz  

Grading 

a 

b 

C 

d 

a-d 

Block J 

Overburden 1 . l m  
Mineral  I 13.9m+ 

Thickness  Depth 
m m 

0.3 

0.8 

2.9 

4 .O 

2 .o 

5 .o+ 

0.3 

1.1 

4.0 

8.0 

10.0 

15.0 

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  + & - $ + $ -1 +1-4  +4-16 +16-64 6 4  mm 
--- ------- 

1 42  57 1.1- 4.0 1 3 17 22  21  26 10 

1 97 2 4.0- 8.0 1 12  54 31 2 0 0 

17 83 0 8.0-10.0 17  74 9 0 0 0 0 

3 45 52 10.0-15.0 3 4 21  20 10 11 31 

4 65 31 Me an  4 16 28  21 9 9 13 
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NJ 91 SW 3 9156  1481 North Allaos, New Machar Block J 

S u r f a c e   l e v e l  +98m 
Water   no t   s t ruck  
250m  pe rcuss ion   and   she l l  
September 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 3.5m 
?Bedrock 2.2m+ 

Thickness  Depth 
m m 

So i l ,   pebb ly  and  sandy 0.2 0.2 

T i l l  C l a y ,   s a n d y   a n d   s t o n y ,   s t i f f ,   p a l e   y e l l o w i s h  brown.  3.3  3.5 
C l a s t s  up t o   b o u l d e r   s i z e  of g r a n i t e   a n d   q u a r t z i t e  

?Dalradian  Hard  grey  rock  (no  sample  recovery) 2.2+ ' 5.7 

Borehole  abandoned  owing t o  slow progres s  

NJ 91 SW 4 

Water   not   s t ruck 
P i t  
November 1984 

LOG 

9187  1379 

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  

Hillhead, Old Machar Block J 

Waste 3.2mt 

Thickness  Depth 
m m 

S o i l  0.2 0.2 

T i l l  C l a y ,   s i l t y ,   s a n d y ,   f i r m   t o   v e r y   s t i f f ,   o r a n g e  brown 3.0+ 3.2 
becoming r edd i sh  brown below 1.8m, clasts up t o  
b o u l d e r   s i z e   o f   p e l i t e ,   s e m i p e l i t e  and g r a n i t e  



NJ 91 SW 5 

Water n o t   s t r u c k  
P i t  
September 1984 

LOG 

9102 1304 Lower Bodachra, Old Machar 

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 J 

Overburden 0.3m 
Mineral  11 2.9& 

Thickness  Depth 
m m 

S o i l ,   g r a v e l l y  0.3  0.3 

T i l l  'Very  clayey'  pebbly  sand;  claybound 2.9+ 3 . 2  
Grave l :   f i ne   and   coa r se ,   angu la r   t o  well rounded 

g rey   g ran i t e   and   gne i s s ,   w i th  some s c h i s t ,  
quar tz i te   and   psammite  

Sand:  mainly medium and  f ine,   quar tz   and  rock 
F ines :   c l ay   and  s i l t ,  p a l e   y e l l o w i s h  brown 

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   F ines  Sand Gravel  

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

22 60 18 0.3- 3.2 22 22 24  14  10 8 0 
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NJ 91 SW 6 9275 1493 Leuchlands Croft, Old Hachar Block J 

Water n o t   s t r u c k  
S e c t i o n   a n d   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 tho logy  

Overburden 0.3m 
Mineral  I 6.0m 
Waste 1.4m-t- 

Thickness  Depth 
m m 

S o i l  0 .3 

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  

Sandy g r a v e l ,   w i t h   b o u l d e r s  a t  the   top   and   base  6 .O 
Grave l :   f i ne   and   coa r se ,   w i th  some l a r g e  

cobbles;   mainly  rounded  grey  and  pink  grani te ,  
psammite and  gabbro,  with some g n e i s s ,   s c h i s t ,  
q u a r t z   a n d   q u a r t z i t e  

Sand:  mainly  coarse  and medium, a n g u l a r   t o  
subangular ,   quar tz   wi th   fe ldspar   and   rock  

F ines :   c l ay   and  s i l t ,  spa r se   c l ay   d rapes   f rom 
2.0 t o  3.5m; disseminated   ye l lowish   orange   and  
brown c l a y  and si l t  t o  1.0m 

C l a y ,   s i l t y ,   o l i v e  brown, i n t e r l a m i n a t e d   w i t h  s i l t  and 0.3 
f ine   sand  

C l a y ,   s i l t y ,   s a n d y  and g r a v e l l y ,   s t i f f ,   y e l l o w i s h  
o l i v e  brown. Clasts up t o  b o u l d e r   s i z e  

1 . l+ 

0.3 

6 - 3  

6.6 

7.7 

Grading 

Mean €or   Depos i t  Depth  below 
pe rcen tages  s u r f a c e  (m) pe rcen tages  

F ines  Sand Gravel  Fines  Sand  Gravel 

f r o m   t o  + $ - t + -1 +1-4  +4-16  +16-64  +64 DIUI 

1  59  40  0.3- 1 .O 2  2  8 11  11 2 7  39 
1.0-  2.0  1  6  52  30  8  3 0 
2.0-  3.5  1 2 15  25  16  18  23 
3.5- 5.5 1  2  29  39 2 1  8 0 
5.5- 6.3 No g r a d i n g   d a t a   a v a i l a b l e  

Mean 1  3  27  29  16 12  12 



NJ 91 SW 7 9300 1420 Annfield, Old Machar Block J 

Water n o t   s t r u c k  
Sec t ion   and   p i t  
November 1984 

Overburden 1 .Om 
Mineral  I 15.3m 
Waste 0.2m 
Bedrock 0.7m-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 tho logy  Thickness  Depth 
m m 

S o i l  0.3  0.3 

Flow-t i l l  C l a y ,   s a n d y   a n d   g r a v e l l y ,   s t i f f ,   r e d d i s h  brown, c rude  0.7 1.0 
hor izonta l   bedding .  Clasts mainly  cobbles   and 
boulders  

Glacial sand  and  gravel  a Gravel ,   f in ing   upwards ,   l a rge  scale t rough  cross-  

Grave l :   cobb le   t o   f i ne ,   w i th  some l a r g e  
bedding 

bou lde r s ,   subangu la r   t o   sub rounded   g ran i t e ,  
g a b b r o ,   q u a r t z i t e  and qua r t z ,   w i th  some s c h i s t  
and   gne i s s  

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

F ines :   ye l lowish  brown 

3.0 4.0 

b Pebbly  sand,  cross-bedded 
Grave l :   f i ne   and   coa r se ,   subangu la r   t o  

sub rounded ,   g ran i t e ,   gabbro ,   qua r t z i t e   and  
q u a r t z ,   w i t h  some s c h i s t  and   gne iss  

f e l d s p a r   a n d  some rock 
Sand:  mainly medium, a n g u l a r   q u a r t z   w i t h  

3.0 7.0 

c 'Very   c layey '   sand ,   f ine ly   l amina ted  
Sand:   mainly  f ine,   quar tz  
F ines :  s i l t ,  w i t h   f i n e   h o r i z o n t a l   l a m i n a t i o n s ,  

p a l e  brown. Some c l a y   d r a p e s  

0.7  7.7 

8.6 16.3 d Sandy grave l ,   c layey   towards   the   base  
G r a v e l :   c o a r s e   a n d   f i n e   w i t h  some cobble;  

boulders  from 13.8 t o  14.8m, subangu la r   t o  
subrounded  gran i te ,   gabbro ,   quar tz i te   and  
q u a r t z   w i t h  some s c h i s t   a n d   g n e i s s  

w i th  some fe ldspar   and   rock  
Sand:  mainly  coarse  and medium, a n g u l a r   q u a r t z ,  

Fines:  s i l t  and   c l ay ,   pa l e  brown 

T i l l  

Da l r ad ian  

C l a y ,   s a n d y ,   s t i f f ,   r e d d i s h  brown, w i t h   q u a r t z i t e  
rubb le  

0.2 16.5 

0.7+ 17.2 O r t h o q u a r t z i t e ,  medium t o   c o a r s e   g r a i n e d ,  
r e c r y s t a l i s e d ,   v e r y   h a r d ,   f l a g g y ,   p a l e   g r e y   s t r e a k e d  
wi th   r edd i sh  brown 

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 ines  Sand  Gravel 

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

1 27 72  1.0- 4.0 1 2 12 13 14 23 35 

7 74  19 4.0-  7.0 7 8 45 21 9 10 0 

28  72 0 7.0- 7.7 28 56 15 1 0 0 0 

3 50  47 7.7-10.7 
10.7-1 2.7 
12.7-14.8 
14.8-16.3 
Mean 

1 
2 
2 

12 
3 

1 12 
6 36 
5 18 

10  25 
5 21 

26 
25 
14 
28 
24 

19 
17 
16 
17 
17 

28 
14 
24 
8 

20 

13 
0 

21 
0 

10 

a-d 5 50  45 Mean 5 7 23 20 15 18 12 
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NJ 91 SW 8 9217 1398 North East of Hillhead, Old Machar Block J 

S u r f a c e   l e v e l  +88m 
Water   no t   s t ruck  
2 5 0 m   p e r c u s s i o n   a n d   s h e l l  
September  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 I1 5 . l m  
Bedrock 0.2m-t 

Thickness  Depth 
m m 

Soil ,   sandy  and  pebbly,   dark brown 0.3 0.3 

T i l l  

Caledonian 

' Clayey'  pebbly  sand 5.1 5.4 
Grave l :   coa r se   and   f i ne ,   rounded   g ran i t e   w i th  

Sand:  mainly medium a n d   c o a r s e ,   a n g u l a r   t o  
some q u a r t z   a n d   q u a r t z i t e  

subangular   quar tz   and   gran i te  

Grani te ,   p ink  medium gra ined ,   h ighly   weathered  0.2+ 5.6 

Grading 

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

Fines  Sand Gravel  Fines Sand Gravel  

from t o  - + - $ + -1 +1-4  +4-16 +16-64  +64 mm 
--- -, -- - - - - 
17 70 13 0.3-  5.4 17  14  30 26 6 7 0 

NJ 91 SW 9 

S u r f a c e   l e v e l  +98m 
Water   no t   s t ruck  
250mm percuss ion   and   she l l  
September  1984 

9314 1449 East of Corby U c h ,  Old Machar Block J 

Waste 3.6m 
Bedrock 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 ,  sandy,   dark  brown 0.2 0.2 

Glacial   sand  and  gravel   Gravel ,   sandy,   brownish  orange;   rounded clasts, up t o  0.5  0.7 
c o b b l e   s i z e ,  of g r a n i t e ,   q u a r t z i t e  and  quartz  

T i l l  C lay ,   sandy,   s tony ,   pa le  brown. Clasts up t o   c o b b l e  2.9 3.6 
s i z e   o f   g r a n i t e ,   g n e i s s ,   q u a r t z i t e  and  weathered 
s c h i s t  

D a l r a d i a n   S c h i s t ,   s e m i p e l i t i c ,   m i c a c e o u s ,   k n o t t e d ,  some q u a r t z  0.4+  4.0 
seg rega t ions ,   g rey i sh   g reen   wea the r ing   o range  brown 



NJ 91 SW 10 

S u r f a c e   l e v e l  +72m 
Water s t r u c k  a t  cf66.8m 
250mm percuss ion  and s h e l l  
September 1984 

LOG 

9363 1348 

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  

%st of Leuchlands, Old  Machar Block J 

Overburden 0.3m 
Mineral  I 2.8m 
Waste 3.5m 
Bedrock 0.5~~- 

Thickness  Depth 
m m 

S o i l ,   s a n d y   a n d   s i l t y ,  brown 0.3  0.3 

Glacia l   sand   and   grave l   'C layey '   g rave l ,   cobbly  a t  the   base  2.8  3.1 
Gravel :   f ine   and   coarse ,   rounded   to   subangular ,  

g r a n i t e   w i t h  some q u a r t z i t e ,   q u a r t z ,   g n e i s s   a n d  
wea the red   s ch i s t  

subangu la r   qua r t z ,   w i th  some rock 
Sand: coa r se ,  medium and f i n e ,   a n g u l a r   t o  

F i n e s :   s i l t y   c l a y ,  brown 

Till 

Dalradian 

Clay,  sandy  and  pebbly,  compact,  greyish brown. 
Clasts up t o   c o b b l e   s i z e   o f   g r a n i t e ,   q u a r t z i t e ,  
q u a r t z ,   s c h i s t  and g n e i s s  

Schis t ,   micaceous ,   h ighly   weathered ,  well j o i n t e d ;  
greenish  yel low,   with  brownish-red  haemati te   veins  

3.5  6.6 

0.5+ 7.1 

Grading 

Mean for   Depos i t  Depth  below 
percentages s u r f a c e  (m> pe rcen tages  

F ines  Sand  Gravel  Fines  Sand  Gravel 

from t o  -4 64 e-1 +1-4  +4-16  +16-64 +64 mm 

1 1  41 48 0.3-  1.3 12  12 13 18 23  22 0 
1.3-  2.3 9 10  10 16  26  29 0 
2.3-  3.1 12 12 12 21 22 12 9 

Mean 1 1  11 12 18 23  22 3 
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NJ 91 SW 11 

Water n o t   s t r u c k  
S e c t i o n   a n d   p i t  
November 1984 

LOG 

9300 1335 West of Leuchlands, Old Machar 

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 J 

Overburden 0.3m 
Mineral  I 3.0m 
Waste 1 .Om 
Mineral I 1.5m 
Waste 0.5m 
Mineral  I 2 . 2 e  

Thickness  Depth 
m m 

S o i l  0.3 0.3 

Glacial sand  and  gravel a Gravel ,   wi th   t rough  cross-bedding 
G r a v e l :   c o b b l e   t o   f i n e ,  some l a r g e   b o u l d e r s ,  

subangular  to  rounded,  psammite,   pink  and  grey 
g r a n i t e ,   w i t h   g n e i s s ,   s c h i s t o s e   g r i t ,  
q u a r t z i t e ,   q u a r t z ,   p e l i t i c   s c h i s t  and  gabbro 

q u a r t z   w i t h   f e l d s p a r   a n d   r o c k  
Sand:   main ly   coarse ,   angular   to   subangular ,  

Fines:  s i l t  and clay,   d isseminated  orange-brown 

2.0 2.3 

b 'C layey '   s and ,   w i th   r i pp le -d r i f t   c ros s - l amina t ion  1.0 3.3 
Sand:   mainly  f ine,   quar tz  
Fines:  s i l t  and c l a y ,   p a l e   y e l l o w i s h  brown 
Discrete plannar   laminated seams and c l a y  
d r a p e s  on beds  of   cross- laminated  sand 

S i l t ,  sandy  and  clayey,  planar-lamination,  pale 
ye l lowish  brown 

c 'Clayey '   sand ,   wi th   p lanar   and   r ipp le-dr i f t  
l amina t ion  

Sand:   main ly   f ine ,   quar tz   wi th  some mica 
F ines :  s i l t  and   c lay .  Some seams ( 5 0  t o  100mm) 

1.0 4.3 

1.5 5.8 

S i l t  and  sand,  micaceous,   pale brown; in t e rbedded   w i th  0.5 6.3 
s i l t y   c l a y  

d 'Very  clayey'   sand 2.2+ 8.5 
Sand:   main ly   f ine ,   quar tz  
Fines:  s i l t  and c l a y   i n  seams  (up t o  200mm), 

pa l e   ye l lowish  brown 

Grading 

a 

b 

C 

d 

a&b 

a-d 

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

F ines  Sand  Gravel  Fines Sand Gravel  

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

3 36 61 0.3- 2.3 3  2 12  22 18 15 28 

20 80 0 2.3-  3.3 20  51 28 1 0 0 0 

19  81 0 4.3-  5.8 19  65 15 1 0 0 0 

24  76 0 6.3-  8.5 24  56 20 0 0 0 0 

9  50 41 Mean 9  18 17 15 12  10 19 

16 67 17 Mean 16  42 18 7 5  4  8 



NJ 91 SW 12 9375 1260 Dubford, Old Machar Block J 

Water n o t   s t r u c k  
S e c t i o n   a n d   p i t  
November 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 2.3m 
Mineral  I 6.3m 
Waste 1.4m 
Bedrock 0.7& 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

T i l l  S i l t ,   sand   and   c lay ,   pebbly ,   poor ly   bedded;   mot t led  2.0 2.3 
grey  and  reddish brown below 1.3m. Clasts up t o  
b o u l d e r   s i z e  

Glacial sand  and  gravel  a Sandy grave l ,   wi th   t rough  c ross -bedding  1.5 3.8 
G r a v e l :   c o b b l e   t o   f i n e ,   w i t h  some bou lde r s ,  

s u b a n g u l a r   t o  well rounded,   grani te ,   gabbro,  
p sammi te ,   qua r t z i t e   and   ve in   qua r t z  

Sand: coa r se  and medium, s u b a n g u l a r   t o  
subrounded  quar tz ,   wi th   fe ldspar   and   rock  

T i l l  

Da l r ad ian  

b Sand,   f in ing  downwards 
Sand:  mainly medium wi th  some f ine ,   subangu la r  

t o  subrounded  quartz ,   wi th   fe ldspar   and  rock 
Fines:  s i l t ,  i n   t h i n  seam, pa l e  brown 

c Sand ,   w i th   spa r se   pebb les ,   c l ayey   t o  7.5m 
Sand:   mainly  f ine 
Fines:  s i l t ,  i n   t h i n  seams, p a l e   y e l l o w i s h  brown 

C l a y ,   s a n d y ,   s t i f f ,   p a s s i n g   l a t e r a l l y   i n t o   s i l t y   c l a y ,  
pa l e  brown; a n g u l a r   c l a s t s  of q u a r t z i t e  

O r t h o q u a r t z i t e ,   r e c r y s t a l i s e d ,  medium t o   c o a r s e  
g r a i n e d ,   v e r y   h a r d ,   p a l e   g r e y   w i t h   t h i n   p u r p l e   v e i n s  

2.5 6.3 

2.3 8.6 

1.4 10.0 

0.7+ 10.7 

Grading 

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

F ines  Sand  Gravel F ines  Sand  Gravel 

from t o  - h  + & - t + + -1 +1-4 +4-16 +16-64 +64 mm 

a 1 65  34  2.3- 3.8 1 0 28 37 5 10  19 

b 6 94 0 3.8-  6.3  6 16 77 1 0 0 0 

- 
C 9 89 2  6.3- 7.5 15 50 22  12 1 0 0 

7.5- 8.6 3 71  17 5 1  3 0 
Mean 9 60  0 9 1 1 0 

a-c 6 84  10 Me a n  6 28  44  12 2 3 5 
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NJ 91 SU 13 9410 1444 Cranfield, Old Machar Block J 

S u r f a c e   l e v e l  +70m 
Ground water cond i t ions   no t  
recorded 
250mm p e r c u s s i o n   a n d   s h e l l  
September 1984 

Waste 2.4m 
Bedrock 1.9m+ 

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 a n d y  0.2  0.2 

T i l l  Clay,  sandy  and  stony,  firm,  moderate  reddish  brown 2.2 2.4 
t o   m o d e r a t e  brown. Pebbles  of w e a t h e r e d   s c h i s t  and 
g r a n i t e ;  a l a rge   cobb le   o f   wea the red   s ch i s t  a t  2.lm 

Semipe l i t e ,   s ch i s tose ,   micaceous ,   w i th   qua r t z   ve ins ,  1.9+ 4.3 
da rk   g rey   wea the r ing   r edd i sh  brown 

Dalradian 

NJ 91 SW 14 9451  1376 Newton of Mundurno, Old Xachar Block J 

S u r f a c e   l e v e l  +54m 
Water   no t   s t ruck  
250mm p e r c u s s i o n   a n d   s h e l l  
September 1984 

Overburden 0.2m 
Mineral  I l . l m  
Waste 4 .Om+ 

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 tho logy  Thickness  Depth 
m m 

S o i l ,   s a n d y  0.2 0.2 

Glac ia l   sand   and   grave l  'Very  c layey '   sandy  gravel  1.1 1.3 
Gravel :   coarse   wi th  some f i n e ,   s u b a n g u l a r   t o  
well rounded,   g ran i te ,   psaami te   and   quar tz  

Sand: medium w i t h   c o a r s e   a n d   f i n e ,   s u b a n g u l a r   t o  
subrounded  quartz   and  angular   grani te  

F i n e s :   s i l t y   c l a y   i n   t h i n   b e d s ,   r e d d i s h  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  C l a y ,   s i l t y ,   l a m i n a t e d ,   r e d d i s h  brown t o   p a l e  brown; 
p a r t i n g s   o f   f i n e   q u a r t z   s a n d  

0.3  1.6 

1.8 3.4 T i l l  C lay ,   s tony ,   g rey i sh  brown. Clasts up t o   c o b b l e   s i z e  
of   grani te ,   psammite   and  quartz .  A l a r g e   b o u l d e r  of 
weathered   sch is t   f rom 2.1 t o  3.4m 

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  

Clay,   poorly  laminated,   reddish brown 1.7 5.1 

0.2+ 5.3 Gravel   and   sand;   angular   f ragments   o f   quar tz ,   sch is t  
a n d   q u a r t z i t e ,   w i t h   r e d d i s h  brown s i l t  and  c lay.  

Borehole  abandoned  owing t o  slow progress .  
Obs t ruc t ion   caused  by l a rge   bou lde r   o r   bed rock  

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> percen tages  

F ines  Sand  Gravel  Fines  Sand  Gravel 

from t o  - d  + $ - 4 + -1 +1-4  +4-16  +16-64 +64 mm 
--- ------- 
29  39  32  0.2- 1.3 29 10 17 12  12  20 0 



NJ 91 SK 1 9538  1486  Middlef i e l d ,   B e l h e l v i e  Block J 

S u r f a c e   l e v e l  +45 
Water s t r u c k  a t  +40.6m 
250mm percuss ion   and   she l l  
September 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 2 .Om 
Mineral I 1.0m 
Waste 3 .am 
Bedrock 1. ZIT+ 

Thickness  Depth 
m m 

s o i l ,  humic,  dusky  yellowish brown 0.3 0.3 

T i l l  Clay,  sandy  and  pebbly,   interbedded  with  f inely 0.8 1.1 
laminated  sandy s i l t ,  r edd i sh  brown. Pebbles   of   red 
and   g rey   g ran i t i c   rock ,   qua r t z ,   s ch i s t   and   bas i c  
igneous  rock 

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 Si l t ,   sandy,   l amina ted ,   micaceous ,   modera te  brown 

b 'Clayey'   sand 
Sand:   mainly  f ine,   rounded  quartz   and mica 
Fines:  s i l t  a n d   c l a y ,   f i n e l y   l a m i n a t e d   d i s c r e t e  
seams, moderate brown 

Caledonian 

c S i l t ,   v e r y   s a n d y ,   w i t h   p a r t i n g s  of laminated brown 
c l a y  

Clay,  waxy, s t i f f ,   l a m i n a t e d   i n   p a r t ;   t h i n   b e d s   o f  
sand  from 4.2 t o  4.6m; moderate  reddish brown t o  
r edd i sh  brown 

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

Grading 

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

0.9 2.0 

1.0 3.0 

1.2 4.2 

2.6 6.8 

1.2+ 8.0 

Fines Sand Gravel  Fines Sand Gravel  

from t o  -ii + & - $ + -1 +1-4 +4-16 +16-64  +64 ILUII 

--- - -- - - -- 
a 52 48 0 1.1- 2.0 52  45 3 0 0 0 0 

b 13 87 0 2.0- 3.0 13 a3  4 0 0 0 0 

C 44 56 0 3.0- 4.2 44  53 2 1 0 0 0 

a-c 36 6 4  0 Mean 36  61 3 trace 0 0 0 
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NJ 91 SE 2 9550 1320  Tarbuthill Farm, Old Piachar Block J 

S u r f a c e   l e v e l  +32m 
Water   no t   s t ruck  
2 5 0 m  p e r c u s s i o n   a n d   s h e l l  
September 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 0.4m 
Mineral  I 1.9m 
Waste 3.8nrt 

Thickness  Depth 
m m 

Soil, humic,  sandy,  dark brown 0.4 0.4 

Glacial   sand  and  gravel   ‘Clayey’   pebbly  sand;   c leaner   with  depth 
Gravel :   coarse   and   f ine ,  some cobb les ,   angu la r  

t o  subrounded,   red   and   grey   gran i te ,   sch is t   and  
some bas i c   i gneous   rocks  

Sand:  mainly medium and c o a r s e ,   a n g u l a r   t o  
rounded  quartz   with some f e l d s p a r  and  rock 

Fines:  s i l t  and   c lay ,   d i sseminated ,   ye l lowish  
brown 

T i l l  C l a y ,   s a n d y ,   v e r y   s t i f f ,   d a r k   y e l l o w i s h  brown. 
Abundant clasts u p t o   c o b b l e   s i z e   o f   s c h i s t ,   p i n k ,   r e d  
and   g rey   g ran i t e ,   p sammi te   and   bas i c   i gneous   rocks  

1.9  2.3 

3.8+ 6.1 

Borehole  abandoned  owing t o   s l o w   p r o g r e s s  

Grading 

Mean fo r   Depos i t  Depth  below 
pe rcen tages  s u r f a c e  (a> percen tages  

F ines  Sand Gravel  Fines Sand Grave 1 

f r o m   t o  - & + - t + t -1 +1-4 +4-16  +16-64 +64 I& 

12 64 24  0.4- 1 . 1  21  12 19 18 11  12 7 
1.1- 2.3 7 12 37 23  10 11 0 

Mean 12  12 31  21 10 11 3 

NJ 92 SE 1 

S u r f a c e   l e v e l  +47m 
Water s t r u c k  a t  +42.3m 
250mm p e r c u s s i o n   a n d   s h e l l  
October 1984 

9751 2114  Cothill,  Belhelvie 

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 5 .Om 
Bedrock 0. lurt 

Thickness  Depth 
m m 

S o i l  0.3   0 .3  

Clay,  sandy,  brownish  red,   becoming  mottled  with  dark 4.7  5.0 
grey  below 1.5m, s p a r s e   b o u l d e r s   o f   s c h i s t   a n d  
s c a t t e r e d   p e b b l e s  

S c h i s t ,   s e m i p e l i t i c  0.1+ 5.1 



NJ 92 SE 2 9872  2217 Drrre , Foveran Block K 

S u r f a c e   l e v e l  +24m 
Water   s t ruck  a t  +23.6m 
250mm p e r c u s s i o n   a n d   s h e l l  
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  

T i l 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  

Glac ia l   sand   and   grave l  

T i l l  

Li thology 

Overburden 4.4m 
Mineral  I 1.4m 
Waste 2.9mt 

Thickness  Depth 
m  m 

So i l ,   s andy ,  brown 0.4  0.4 

Clay,  pebbly,  becoming  sandy  and g r i t t y  below 0.9m, 3.2  3.6 
r e d d i s h  brown. C l a s t s  up t o   c o b b l e   s i z e   o f   q u a r t z i t e  
and sands tone  

S i l t ,  

Sandy 

Clay , 

sandy,  brown,  interbedded  with  f ine  sand 0.8 4.4 

g r a v e l ,   f i n i n g  downwards 1.4  5.8 
Gravel :   cobble   to   f ine,   subangular   metamorphic  

Sand:  mainly medium, a n g u l a r   q u a r t z ,   r o c k  and 

Fines:   c lay  and s i l t ,  d i s semina ted ,   g rey i sh  

rocks  and  psammite 

mica 

brown 

s i l t y ,   f i r m ,   d a r k   y e l l o w i s h  brown to  brownish 2.9+  8.7 
grey.  Clasts up t o   b o u l d e r   s i z e   o f   s c h i s t ,   g r a n i t i c ,  
fine-grained  basic  igneous  and  metamorphic  rocks. A 
bed  of  sandy  gravel  from 6.8 t o  7.lm 

Borehole  abandoned 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  Gravel 

from t o  - $  + & - t + & -1 +1-4  +4-16  +16-64 6 4  mm 

8 65 27  4.4-  5.2 5 8  25  18 9 16 19 

Mean 8 13  36  16 6 10  11 
5.2-  5.8 12  19 52 13 3 1 0 
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NJ 92 SE 3 9818  2144 Eatteraeat,  Belhelvie 

S u r f a c e   l e v e l  +40m 
Water s t r u c k  a t  +38 .lm 
P i t  and 250mm percuss ion  and 
s h e l l  
November 1984 

Block K 

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. Im 
Mineral  I 7 . l m  
Waste 0.4m+ 

Thickness  Depth 
m m 

S o i l  0.1  0.1 

Glacia l   sand   and   grave l   Sandy  grave l  7.1  7.2 
(Eske r )   Grave l :   cobb le   t o   f i ne ,   subangu la r   t o   rounded  

q u a r t z i t e ,   q u a r t z  and  psammate wi th  some 
g r a n i t e ,   p e l i t e   a n d   s a n d s t o n e  

Sand:  mainly  coarse  and medium, a n g u l a r   t o  
subangu la r   qua r t z   and   qua r t z i t e  

Da l rad ian  Semipe l i t e ,   wea the red ,   g rey  0.4+ 7.6 

Grading 

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

F ines  Sand  Gravel  Fines  Sand  Gravel 

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

2 53  45  0.1-  2.0 1 4 20  24 7 a 36 
2.0-  4.0 2 5 24  32  13 6 18 
4.0-  5.0 2 4 19 32 18 17 8 
5.0- 6.0 1 2 15 36 25 21 0 
6.0-  7.2 2 2 12 33 26 25 0 

Mean 2  4 19  30  16  13  16 

NJ 92 SE 4 

Water s t r u c k  a t  l.lm dep th  
P i t  
September 1984 

LOG 

9884 2088 

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  

Coast Guard bokout,  Belhelvie Block L 

Waste 2.9m+ 

Thickness  Depth 
m m 

S o i l  0.1  0.1 

Blown Sand Sand,   mainly  f ine  and medium, ' s o f t '   p a l e   y e l l o w i s h  0.7  0.8 
brown 

P o s t - G l a c i a l   b e a c h   a n d   V e r y   s i l t y   s a n d ,   f i n e  t o  medium, quar tz ;   micaceous ,  2.1+  2.9 
e s t u a r i n e   d e p o s i t s  medium grey  below 1.9m. Disseminated   organic   mat te r  

above 1.0m; amorphous  peat  from 1.0 t o  1.lm; sand  and 
g rave l   t owards   t he   base  



NJ 92 SE 5 9876 2076 Menie Links, Belhelvie Block L 

S u r f a c e   l e v e l  +7.0m 
Water s t r u c k  a t  ct6.3m 
250 and 200mm percussion  and 
s h e l l  
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  

Overburden 0.3m 
Mineral I 1.3m 
Waste 0.6m 
Mineral  I 3.8m 
Waste 2 .old- 

Thickness  Depth 
m m 

Made Ground 

Blown Sand 

Peat 

Post-Glacial  beach  and 
e s t u a r i n e   d e p o s i t s  

T i l l  

So i l   w i th   cobb les   o f   qua r t z i t e   and   g ran i t e  0.3  0.3 

a Sand with  sparse   pebbles   and  cobbles  1.3  1.6 
Sand:  mainly medium wi th  some f i n e ,   a n g u l a r   t o  

Fines:   d isseminated,   yel lowish  orange  above 
subrounded  quartz 

0.7m, ye l lowish  brown below 

Pea t ,   s andy   and   s i l t y ,   da rk  brown, compact 

b Pebbly  sand,   c layey  towards  the  top 

qua r t z i t e ,   qua r t z   and  psammite 

subangular   quar tz  

r edd i sh  brown and  greyish brown below 

Gravel :   main ly   f ine ,   subangular   to   rounded ,  

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  

Fines:  s i l t ,  l amina ted ,   g rey i sh   g reen   t o  3.2m, 

Clay,  stony,  compact,  grey-brown.  Small  pebbles  of 
psammite, q u a r t z i t e ,   q u a r t z  and  red  and  yellow-brown 
sandstone;  angular  pebbles  of  psammite  and  dark  green 
bas ic   rock   be low 7.6m 

Borehole  abandoned  owing to   s low  progress  

Grading 

a 

b 

a & b  

0.6 2.2 

3.8 6.0 

2.0+  8.0 

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

F ines  Sand  Gravel  Fines  Sand  Gravel 

from t o  - + & - t + 2 -1 +1-4 +4-16 +16-64 +64 mm 
--- ---__I_--- 

2 89 9 0.3-  1.6 2 36 52 1 0 9 0 

7 85 8 2.2- 3.2 12  56 20 7  2 3 0 
3.2- 4 . 2  6 26  37 24 5 2 0 
4.2-  5.2 4 19 32 30 13 2 0 
5.2- 6.0 7 35 35 19  4 0 0 

Mean 7 34 31 20 6 2 0 

6 85 9 Me an 6 34 36  15 5 4 0 
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NJ 92 SE 6 9866 2074 Menie Links, Belhelvie Block L 

Water s t r u c k  a t  c3.0 depth 
P i t  
September 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. lm 
Mineral I 1 .lm 
Waste 2.2ml- 

Thickness  Depth 
m m 

0.1  0.1 

Blown Sand  Sand,  mainly medium, q u a r t z ,   p a l e   y e l l o w i s h  brown 1.1 1.2 

Post -Glac ia l   beach   and   Very   s i l ty   sand ,   f ine   quar tz   and   d i sseminated   organic  0.6  1.8 
e s t u a r i n e   d e p o s i t s  matter, d a r k   g r e y   t o   b l a c k  

S i f t ,   c l ayey   and   s andy ,   f i rm ,   micaceaus ,  humic 1.4 3.2 
pa tches ;   b lu i sh   g rey   t o   b l ack .  A bed  of  sand  and 
g rave l   t owards   t he   base  

T i l l  C l a y ,   v e r y   s i l t y   a n d   s a n d y ,   s t i f f ,   s c a t t e r e d   p e b b l e s ;  0.2+ 3.4 
mott led medium grey  and  orange 

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) pe rcen tages  

F ines  Sand Gravel  F ines  Sand Gravel  

f r o m   t o  - & + - & + t -1 +1-4  +4-16  +16-64 +64 UIEI 
--- ------- 

0.1-1.2 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  



NJ 92 SE 7 9906  2356 Pitecaff Croft, Foveran Block K 

S u r f a c e   l e v e l  +32m 
Water s t r u c k ,   l e v e l   n o t  
recorded 
250mm p e r c u s s i o n   a n d   s h e l l  
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  

Overburden 5.8m 
Mineral  I 9.4nrt- 

Thickness  Depth 
m m 

T i l l  

. 
Glac io l acus  ; t r i n e   d e p o s i  

S o i l ,   c l a y e y ,  brown 0.2 

Clay,   pebbly,   yel lowish brown above 1.2m; r edd i sh  4.5 
brown from 1.2 t o  4.7m, in te rbedded   wi th   subangular  
quar tz   sand .  Rounded pebb les   o f   qua r t z ,   qua r t z i t e  
and   weathered   pe l i te  

. t S  C l a y ,   s i l t y ,   r e d d i s h  brown, f ine ly   l amina ted   w i th  1.1 
par t ings   o f  brown s i l t  and f i n e   q u a r t z   s a n d ;  some 
t h i n   b e d s  of f i n e   s a n d  

G l a c i a l   s a n d   a n d   g r a v e l   S a n d y   g r a v e l  9.4+ 
(Esker )   Grave l :   f ine   wi th  some coa r se ,   spa r se   cobb les ,  

subangular   to   rounded  psammite ,   grey  schis t ,  
r e d   g r a n i t e ,   v e i n   q u a r t z ,   g r i t t y   q u a r t z i t e  and 
some g n e i s s  

rock   and   quar tz  
Sand: c o a r s e  and medium, angu la r  t o  subangular  

F ines :   d i sseminated ,   buf f  

Borehole   terminated owing t o   o b s t r u c t i o n .   L a r g e  
boulders   a t   bo t tom  of   borehole  

Grading 

Mean f o r   D e p o s i t  Depth  below 
pe rcen tages  surf ace (m) 

F ines  Sand  Gravel 

from t o  

1 78   21  5.8- 6.8 
6.8-  7.8 
7.8- 8.8 
8.8-10.0 

10.0-1 1 .o 
11.0-12.0 
12.0-13.0 
13.0-14.0 
14.0-15.2 
Mean 

pe rcen tages  

0.2 

4.7 

5.8 

15.2 

F ines  Sand  Grave 1 

-hi + - t + -1 +1-4  +4-16 +16-64  +64 mm 
------- 

2 
2 
1 
1 
1 
2 
1 
1 
1 
1 

2 
2 
2 
4 
6 
3 
4 
2 
4 
3 

23 
25 
38 
45 
6 1  
22 
39  
32 
23 
34 

54  
40 
40 
39 
23 
27 
48  
43 
42 
41 

15 
18 
8 
7 
8 

23 
7 

12 
1 3  
12 

4 
13 
11 
4 
1 

13 
1 

10 
17 
8 

0 
0 
0 
0 
0 

10 
0 
0 
0 
1 

1 7 1  



NJ 92 SE 8 

Water n o t   s t r u c k  
P i t  
September 1984 

LOG 

9898  2352 

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  

Pi tscaf f Croft , Foveran Block K 

Overburden 1.3m 
Mineral I 1.7m+ 

Thickness  Depth 
m m 

Made ground 0.4   0 .4  

T i l l  C l a y ,   s i l t y ,   s t i f f ,   r e d d i s h  brown. Pebbles   mainly  of  0.9 1.3 
s c h i s t  

G lac i a l   s and   and   g rave l   Grave l  1.7+  3.0 
(Esker )   Grave l :   coarse   wi th  some f i n e  and  cobbles;  0 

rounded   s ch i s t   w i th  some red   and   g rey   g ran i t e ,  
quar tz i te ,   ve in   quar tz   and   psammite  

Sand:   mainly  coarse   with some  medium, a n g u l a r  
t o   sub rounded ,   qua r t z   w i th   f e ldspa r  and some 
rock 

brown 
Fines:  s i l t  and   c l ay ;   d i s semina ted ,   o range  

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) pe rcen tages  

F ines  Sand  Gravel  Fines  Sand  Gravel 

from t o  - 1;, + 1;, - + $ -1 +l-4  +4-16  +16-64  +64 mm 
--- ---_.__-- 

5 32  63  1.3-  3.0 5 3  12  17  21  38  4 



NJ 92 SE 9 

Water s t r u c k  a t  c0.7m dep th  
P i t  
September 1984 

9915 2105 Menie Links, Belhelvie 

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 L 

Mineral I 2.5ml- 

Thickness  Depth 
m m 

Pos t-Glacial   beach  and  Pebbly  sand; a bed of   coarse   g rave l   f rom 0.6 t o  1 . l m  2.5-k  2.5 
es tua r ine   depos i t s   Grave l :   f i ne   and   coa r se ,   rounded   t o  well rounded 

s c h i s t  and  psammite  with some g r a n i t e ,  
q u a r t z i t e   a n d   v e i n   q u a r t z  

Sand:   mainly  f ine,   rounded  quartz   with some mica 
Fines:  s i l t ,  d isseminated ;   reddish  brown t o   p i n k  

towards  the  base 

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) pe rcen tages  

Fines   Sand  Gravel   Fines  Sand Gravel  

from t o  - h  + - + $ -1  +1-4 +4-16  +16-64  +64 mm 
--- ------- 

4 81  15 0.0- 0.6 1 50  48 0 1 0 0 
O.6- 1.1 0 3 24 3 17  53 0 
1.1- 2.5 6 93  1 0 0 0 0 

Mean 4 63  17 1 4 11 0 
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NO 89 NW 1 8044 9917 Moss-side, Drmoak Block 0 

S u r f a c e   l e v e l  +35m 
Water s t r u c k  a t  +32m 
250mm percuss ion   and   she l l  
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 0.4m 
Mineral I 4.9m 
Bedrock 0.3ntt 

Thickness  Depth 
m m 

S o i l  0.4  0.4 

Fluvioglacial   sand  and  gravel   ‘Clayey’   pebbly  sand 4.9 5.3  
Grave l :   f i ne   w i th   coa r se ,   subangu la r   t o  

s u b r o u n d e d   g r a n i t e ,   q u a r t z i t e ,   s c h i s t   a n d  
p sammi t e 

q u a r t z   a n d   f e l d s p a r  
Sand: coarse   and medium, subangular   to   rounded 

Caledonian Gran i t e ,   r edd i sh ,   wea the red  0.3+ 5.6 

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> percen tages  

F ines  Sand  Gravel  Fines Sand Gravel  

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

18 69 13 0.4-  1.4 12  4 37 21 15 1 1  0 
1.4- 2.5  25 4 23 38 9 1 0 
2.5-  3.0  26 4 21 40 8 1 0 
3.0- 4.0 23 4 23 40 8 2 0 
4.0- 5.3 8 4 20  58 9 1 0 

Mean 18 4 25 40 10 3 0 



NO 89 Nw 2 8088 9838 Old Hanee Wood, Drmoak Block 0 

S u r f a c e   l e v e l  +31m 
Water s t r u c k  a t  &26m 
250mm percuss ion  and s h e l l  
October 1984 

Overburden 0.3m 
Mineral  I 10.0m 
Waste 9.9mi- 

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 

0.3 0.3 

8.5 

10.3 

18.2 

20.2 

S o i l  

Fluv iog lac i a l   s and  and g r a v e l  a  Sandy g r a v e l  
Gravel  : f i n e  

subrounded, 
Sand: c o a r s e  

q u a r t z  

8.2 
and   coa r se ,   subangu la r   t o  
g r a n i t e ,   s c h i s t  and  psammite 
and medium, angular   to   subrounded 

b  'Very  clayey'  sand 1.8 
Sand: f i n e   a n d  medium, subangular   to   subrounded 

F i n e s :   s i l t y   c l a y ,   y e l l o w i s h  brown 
quartz ,   fe ldspar   and  rock  f ragments  

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

F l u v i o g l a c i a l   s a n d   a n d   g r a v e l  

S i l t ,  sandy in par t s ,   l amina ted ,   ye l lowish  brown 7.9 

c Pebbly  sand 2 .o+ 
Gravel :   f ine   and   coarse ,   subangular   to   rounded  

Sand: f i n e  and medium, subangular  to  subrounded 
g r a n i t e ,   s c h i s t   a n d  psammite 

quartz ,   fe ldspar   and  rock  f ragments  

Borehole   terminated  on  rock  obstruct ion 

Grading 

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

F ines  Sand Gravel  F ines  Sand  Gravel 

+1-4 +64 mm - h  

2 
6 
6 
8 
2 
2 
4 
2 
4 

30 

6 
4 
5 

9 

8 

+ t -1 

26 
49 

27 

14 
19 
27 
25 

29 

38 
36 
37 

26 

28 

la 

la 

from t o  

42 0.3-  0.9 
0.9-  2.0 
2.0-  3.0 
3.0-  4.4 
4.4-  5.6 
5.6-  6.6 
6.6-  7.5 
7.5-  8.5 

Mean 

1 8.5-10.3 

19  18.2-19.0 
19  -0-20  02 
Mean 

34 Me a n  

31 Me a n  

+4-16 

13 
10 
16 
10 
18 
29 
27 
17 
17 

1 

6 
9 
8 

14 

13 

+16-64 

17 
7 
14 
38 
15 
27 
18 
14 
20 

0 

7 
14 
11 

16 

15 

-L_ 

4 54 

~~ 

1 
13 
7 
5 
7 
3 
5 

11 
7 

32 

32 
24 
27 

11 

14 

36 
15 
39 
6 
25 
25 
24 
22 
22 

8 

11 
13 
12 

20 

19 

5 
0 
0 
6 
15 
0 
3 
7 
5 

0 

0 
0 
0 

4 

3 

a 

b 

C 

a&b  

a-c 

30 69 

5 76 

9 57 

8 61 
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NO 89 NW 3 8005 9767 Kincluny, Durris Block 0 

S u r f a c e   l e v e l  +44m 
Water s t r u c k   a t  +36m 
250 and 200m percuss ion  and 
s h e l l  
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  

F luvioglac ia l   sand   and   grave l  

T i l l  

Grading 

Mean f o r   D e p o s i t  
pe rcen tages  

C 

d 

Fines  

- 
7 

12 

5 

2 

a-d 6 

Sand 

- 
48 

87 

81 

69 

71 

Li tho logy  

S o i l  

a Sandy g r a v e l ,   g r a v e l   a t   t o p ,   ‘ c l a y e y ‘  a t  base 
Gravel :   f ine   and   coarse   wi th   cobble ,   rounded  

g r a n i t e   w i t h   a n g u l a r  psarnmlte  and s c h i s t  and 
some f e l s i t e  and   dark   bas ic   igneous   rocks  

fe ldspar   and   rock   f ragments  
Sand: medium and c o a r s e ,   a n g u l a r   q u a r t z ,  

b ‘C layey’   s and ,   ‘ve ry   c l ayey’   a t   base ,  medium and 
f ine ,   angu la r   t o   subangu la r   qua r t z ,   f e ldspa r   and  
l i t h i c   f r a g m e n t s  

c Pebbly  sand 
G r a v e l :   f i n e   w i t h   c o a r s e ,   a n g u l a r   g r a n i t e ,  

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  
s c h i s t   a n d   f e l s i t e  

qua r t z ,   f e ldspa r   and   rock   f r agmen t s  

d Sandy  Gravel 
Gravel :   coarse   and medium, angular   to   subrounded 

g r a n i t e ,   s c h i s t  and   quar tz   wi th  some da rk  
igneous rocks 

quar tz ,   fe ldspar   and   rock   f ragments  
Sand: medium and  coarse ,   angular   to   subrounded 

C l a y ,   s i l t y ,   s t o n y ,   y e l l o w i s h  brown 

Depth  below 
s u r f a c e  (a> 

Gravel  

f r o m   t o  

45 

1 

14 

29 

23 

0.3- 1 .O 
1.0- 2.5 
2.5-  3.3 

Mean 

3.3-  4.3 
4.3-  5.3 
5.3-  6.3 
6.3-  7.0 
7.0-  8.0 

Mean 

8.0-  8.5 
8.5-  9.5 
9.5-1 1 .O 

Mean 

11.0-12.0 
12.0-13.0 
13.0-14.0 
14.0-15.0 
15.0-17.0 
17  -0-18 .O 
18.0-19.0 
19 .O-19.7 
Mean 

Me a n  

Overburden 0.3m 
Mineral  I 19.4m 
Waste 2.3& 

Thickness  Depth 
m m 

0.3 

3 .O 

4.7 

3 .O 

8.7 

0.3 

3.3 

8 .O 

11.0 

19.7 

2.3+  22.0 

percen tages  

Fines  Sand Gravel  

- h  + 6 - t + $ -1 +1-4  +4-16  +16-64  +64 uuu 
------- 
2 1 10  14 16 38  19 
5 8 21  25 24  17 0 
14  10 23  27 18 8 0 
7 7 19  22 21  20 4 

7 10 58 21 3 1 0 
2 13 72 11 2 0 0 
8 41 46 5 0 0 0 
7 20 62 10 1 0 0 
36 44 19 0 0 1 0 
12  26 52 9 1 0 0 

13  19 34  25 9 0 0 
2 22 46  20 10 0 0 
4 22 38  19 8 9 0 
5 22 39  20 9 5 0 

1 5 25 22 17  30 0 
1 9 35 22 14  12 7 
3 16 38  20 13  10 0 
1 11 29  21 16  22 0 
4 10 39  28 10 9 0 
2 9 43 20 9 17 0 
1 10 39  17 15 18 0 
2 10 44 18 9 11  6 
2 10 37  22 13  15 1 

6 15  37  19 11 11 1 



NO 89 NW 4 

Water not  struck 
Pit 
September 1984 

8194  9970 Coalford, Drumoak Block N 

Waste 1.2m 
Bedrock 0.5& 

LOG 

Geological classification Lithology Thickness Depth 
m m 

Soil 0.3 0.3 

Till Clay,  sandy  and  silty,  stony, yellowish brown; cobbles 0.9 1.2 
and boulders of granite 

Dalradian Gneiss, coarse grained,  hard,  pink 0.5+ 1.7 

1 7 7  



NO 89 NU 5 8181 9836 Tilbourlea Lodge, I)urrls 

S u r f a c e   l e v e l  +38m 
Water s t r u c k  a t  +32.6m 
250 and 2OOmm pe rcuss ion  and 
s h e l l  
November 1984 

Block 0 

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  I 5.0m 
Waste 2.6m 
Mineral  I 1.9m 
Waste 0.3mk 

Thickness  Depth 
m m 

S o i l  0.3 0.3 

Fluvioglac ia l   sand   and   grave l  a Sandy g r a v e l  1.9  2.2 
Gravel :   f ine   wi th   coarse ,   subangular   to   rounded  

Sand:  mainly medium, angular   to   subrounded 
g r a n i t e   w i t h   s c h i s t ,   q u a r t z i t e  and  psammite 

q u a r t z ,   f e l d s p a r  and  rock  fragments 

b Pebbly  sand 
Grave l :   f i ne ,   subangu la r   t o   rounded   g ran i t e   w i th  

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  
quar tz i te ,   sch is t ,   psammite   and   quar tz  

quar tz ,   fe ldspar   and   rock   f ragments  

c 'Very  clayey'   sand 
Sand: f ine ,   subangular   to   subrounded  quar tz  
Fines:  s i l t ,  laminated,  yellowish-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  d S i l t ,  sandy a t   t o p ,   l a m i n a t e d ,   r e d d i s h  brown 

Glacial sand  and  gravel  e Sandy g r a v e l  
Grave l :   f i ne   and   coa r se   w i th   cobb le ,   subangu la r  

t o  rounded   g ran i t e ,   s ch i s t   and   qua r t z i t e  
Sand: fine 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  

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

T i l l  Clay,  sandy,  stony,  grey-brown 

Borehole   t e rmina ted   due   to   s low  progress  

Grading 

2.1 4.3 

1.0 5.3 

2.6 7.9 

1.9  9.8 

0.3+ 10.1 

Mean f o r   D e p o s i t  Depth  below 
pe rcen tages  s u r f  ace (m) pe rcen tages  

Fines  Sand Gravel  F ines  

-- 
a 2 73 

b 8 86 

C 28  72 

d 43  57 

e 4 59 

a-c+e 8 73 

from t o  

25 0.3-  1.2 
1.2- 2.2 

Mean 

6 2.2-  3.2 
3.2-  4.3 

Mean 

0 4.3-  5.3 

0 5.3-  6.2 

37 7.9- 9.8 

9 Mean 

- h  

3 
2 
2 

2 
1 3  
8 

28 

43 

4 

8 

Sand 

+ - & + t -1 +1-4 
-- - 
19  41  16 

7 35  29 
1 3  37 23  

6 49  34 
34   35   15  
21 41 24 

68 4 0 

53 3 1 

14  27  18 

24 31 18 

~~~~~~~~~ ~~ 

Gravel  

+4-16  +16-64 +64 UDII 

--- 
1 3  8 0 
16 11 0 
15  10 0 

9 0 0 
3 0 0 
6 0 0 

0 0 0 

0 0 0 

14 8 1 5  

10 5 4 



NO 89 NU 6 8471 9993 Templar's Park, Maryculter Block 0 

S u r f a c e   l e v e l  +23m 
Water s t r u c k  a t  +20.7m 
250 and 200mm percuss ion  and 
s h e l l  
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  

Overburden 0.6m 
Mineral  I 4.7m 
Waste 3.7mt. 

Thickness  Depth 
m  m 

S o i l  0.3 0.3 

S i l t ,   s a n d y ,  brown 0.3 0.6 

Fluv iog lac i a l   s and  and g r a v e l  a 'Clayey'  sand 3.0  3.6 
Sand: f i n e   a n d  medium, subangular   to   subrounded 

F i n e s :   s i l t y ,   p a l e  brown 
qua r t z  

b   Sandy  gravel  
Grave l :   f i ne   and   coa r se ,   subangu la r   t o  
well r o u n d e d   g r a n i t e   w i t h   s c h i s t ,   q u a r t z i t e   a n d  
f e l s i t e  

qua r t z   and   l i t h i c   f r agmen t s  
Sand:  medium  and coa r se ,   angu la r   t o   subangu la r  

T i l l  C lay ,   sandy,   s tony ,   g rey ish  brown 

Glac ia l   s and   and   g rave l   c  Sandy g r a v e l  
Gravel :   f ine   and   coarse ,   angular   to   subrounded 

g r a n i t e  and s c h i s t   w i t h   q u a r t z i t e  and f e l s i t e  
Sand: medium and   coa r se ,   angu la r   t o   subangu la r  

q u a r t z ,   f e l d s p a r  and  rock  fragments 

T i l l  Clay,  sandy,  stony,  grey;  pebbles and cobbles   of  
g r a n i t e   a n d   s c h i s t  

Borehole   t e rmina ted   due   to   s low  progress  

Grading 

a 

b 

C 

a & b  

a-c 

1.7  5.3 

1.2 6.5 

0.8 7.3 

1.7+  9.0 

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

Fines   Sand  Gravel   Fines  Sand Gravel  

from t o  -fk + & - + .& -1 +1-4 +4-16  +16-64  +64 mm 
--- --- - -- - 
12  86  2  0.6- 1.6 7 44 34  12 3 0 0 

Mean 12 44 33  9 2 0 0 

2  66  32  3.6-  4.6 2 11  33  29 14  11 0 
4.6-  5.3  3  9  23  22 17  23 3 

Mean 2 10  30  26  15  16 1 

6 51  43  6.5- 7.3 6 10 17  24  22  21 0 

8 79  13 Me an  8 33  31  15 7  6 0 

8 75  17 Me an  8 29  29  17  9 8 0 

1.6- 3.6 14  44  32 8 2 0 0 
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NO 89 !X 1 

Water n o t   s t r u c k  
Sec t ion   and   P i t  
October 1984 

LOG 

8810 9086 Cantlayhills, Muchalls 

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 P 

Overburden 0.2m 
Mineral  7.1m+ 

Thickness  Depth 
m m 

Soi l ,   sandy 0.2 0.2 

Glacia l   sand   and   grave l  a Sandy g r a v e l  3.8 4.0 
Gravel :   f ine   and   coarse   wi th   cobbles . ,   subangular  

t o   sub rounded   g ran i t e   and   qua r t z i t e   w i th  some 
weathered  psammite  and  schist  

Sand: f i n e  t o  coa r se ,   angu la r   qua r t z  and g r a n i t e  

b  Gravel 
Grave l :   f i ne   t o   cobb le ,   rounded   t o  well rounded 

g r a n i t e   w i t h  psammite, s c h i s t   a n d  some q u a r t z  
Sand:  mainly medium and   coa r se ,   angu la r   t o  

subangular   quar tz   and   gran i te  

c Pebbly  sand 
Gravel :   f ine   and   coarse ,   subrounded  to   rounded  

Sand:  mainly  f ine  and medium, a n g u l a r   t o  

F i n e s :   s i l t y   c l a y ,   r e d d i s h  brown 

grani te   and  psammite  

subangular   quar tz  

1.6 5.6 

1.7+ 7.3 

Grading 

a 

b 

C 

a-c 

Mean €or   Depos i t  Depth  below 
pe rcen tages  s u r f a c e  ( m )  percen tages  

F ines  Sand  Gravel  Fines Sand Grave 1 

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

6 62  32 0.2- 2.0 8 10 41  14 14  13 0 

Mean 6 12 34  16 16  12 4 

3 32  65 4.0- 5.6 3 4 12  16 18  24  23 

9 75  16 5.6- 7.3 9 40 26 9 9 7 0 

6 59 35 Mean 6 17 28  14 15  13 7 

2.0-  4.0 4 14   29  17  17 11  8 



NO 89 SE 2 

Water   no t   s t ruck  
P i t  
October 1984 

8779  9065 

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  

Rlllock~3,  Muchalla Block P 

Overburden 0. Im 
Mineral  3.2& 

Thickness  Depth 
m m 

So i  1, sandy 0.1 0.1 

Glac ia l   sand   and   grave l   Grave l  3.2+  3.3 
G r a v e l :   f i n e   t o   c o b b l e ,   r o u n d e d   t o  well rounded 

g r a n i t e ,   q u a r t z i t e  and  psammite  with some 
s c h i s t  

q u a r t z   a n d   g r a n i t e  
Sand: medium and  coarse ,   angular   to   subangular  

Grading 

Mean f o r   D e p o s i t  Depth  below 
pe rcen tages  s u r f  ace (m) 

F ines  Sand Gravel  

f r o m   t o  

3 32 65 0.1- 1.0 
1.0- 2.0 
2.0- 3.3 

Mean 

pe rcen tages  

F ines  Sand Gravel  

3 5 12 19 21 40 0 
2 4 11 19 22  25 17 
3  3 10 14  20  31 19 
3 4 11 17 21 3 1  13 
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NO 99 NU 1 9364 9930 Mains of Cairnrobin, Findon Block P 

Water s t r u c k  a t  a depth  of  
6.3m 
Sec t ion  and 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 .Om 
Mineral I 5.9m-t 

Thickness  Depth 
m m 

S o i l  0.1 0.1 

Glacial s a n d   a n d   g r a v e l   C o b b l e   g r a v e l   i n   s i l t y   m a t r i x ;   b o u l d e r s   a n d   c o b b l e s  of 0.9 1.0 
gran i t e ,   pe l i t e   and   p sammi te  

a 'Very   c layey '   sandy  grave l  2.0 3.0 
Gravel :   f ine   and   coarse ,   subrounded  to  
well rounded   g ran i t e   w i th   subangu la r   t o  
rounded,   pel i t ic   and  psammit ic   rocks 

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

F i n e s :   s i l t y   c l a y ,  yellow-brown 
q u a r t z  

b   Sandy  gravel  3.9+ 6.9 
Gravel :   f ine   and   coarse   wi th   cobble ,   rounded   to  
well rounded   g ran i t e   w i th   qua r t z i t e   and  some 
pe l i t i c ,   psammit ic   and   bas ic   igneous   rocks  

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  
q u a r t z  and g ran i t e   f r agmen t 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 

b 

a&b 

25 50 25 1.0- 2.0 
2.0-  3.0 

8 55 37 3.0- 4.5 
4.5- 5.5 
5.5- 6.9 

Mean 

Mean 

14   54   32  Me an  

pe rcen tages  

F ines  Sand  Grave 1 

- h  + & - t + t -1 +1-4  +4-16 +16-64 6 4  mm 
------- 
28  18  16 8 11 19 0 
24  22  27 8 7 12 0 
25  20  22 8 9 16 0 
No g r a d i n g   d a t a   a v a i l a b l e  

6 14  24  21  14 16 5 
10 17 18 17 18 12  8 
8 16  20 19  16 14 7 

14  17  22 15 14  14 4 



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 f1.15 
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 fl.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 f1.70 
4 The sand and gravel resources of the  country around 
Maldon, Essex: Resource sheet TL 80. J. D. Ambrose 
Report 73/1 ISBN 0 1 1 880600 9 f 1.20 
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 1 1  880606 8 El .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 f 1.20 
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 1 1  880614 9 f1.30 
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 1 1  880625 4 €1.60 
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 1 1 880658 0 El .85 
10 The sand and gravel resources of the  country west of 
Colchester, Essex: Resource sheet TL 92. J. D. Ambrose. 
Report 7416 ISBN 0 1 1  880671 8 fl .45 
1 1  The sand and gravel resources of the country  around 
Tattingstone,  Suffolk: Resource sheet TM 13. S .  E. Hollyer. 
Report 7419 ISBN 0 1 1  880675 0 fl.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 1 1  880710 2 f2.20 

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 f3.50 
14 The sand and gravel resources of the  country east of 
Colchester, Essex: Resource sheet TM 02. J. D. Ambrose. 
ISBN 0 1 1  880745 5 f3.25 
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 f3.00 
16 The sand and gravel resources of the country  around 
Braintree, Essex: Resource sheet TL 72. M. R. Clarke. 
ISBN 0 1 1  880747 1 f3.50 
17 The sand and gravel resources of the country  around 
Besthorpe,  Nottinghamshire: Resource sheet SK 86 and 
part 76. J. R. Gozzard. 
ISBN 0 1 1 880748 X f3.00 
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 1 1  880750 1 f2.50 
20 The sand and gravel resources of the country east of 
Newark upon  Trent, Nottinghamshire: Resource sheet SK 85. 
J. R. Gozzard. 
ISBN 0 1 1  880751 X f2.75 
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 f3.00 
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 1 1  881252 1 f7.25 
24 The sand and gravel resources of the country  around 
Aldermaston, Berkshire: Resource sheet SU 56, 66. 
H.  C. Squirrell. 
ISBN 0 1 1  881253 X f5.00 
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 1 1  881262 9 f5.00 
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 1 1  881263 7 f7.00 
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 f6.00 
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 1 1  884012 6 f3.00 
29 The  sand and gravel resources of the  country south-west 
of Scunthorpe, Humberside: Resource sheet SE 80. 
J .  H. Lovell. 
ISBN 0 1 1  884013 4 f3.50 
30 Procedure for the assessment of limestone resources. 
F. C. Cox, D. McC. Bridge and J .  H. Hull. 
ISBN 0 1 1 884030 4 El .25 
31 The  sand and gravel resources of the country west of 
Newark upon  Trent, Nottinghamshire: Resource sheet SK 7 5 .  
D. Price and P. J. Rogers. 
ISBN 0 1 1  88403 1 2 f3.50 
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 L5.25 
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 1 1  884033 9 f4.50 
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 f5.00 
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 1 1  884082 7 f7.00 
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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 1 1  884083 5 f7.50 
37 The sand and gravel resources of the  country  around 
Bawtry, South Yorkshire: Resource sheet SK 69. 
A. R. Clayton. 
ISBN 0 1 1  884053 3 f5.75 
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 1 1  884084 5 f5.50 
39 The sand and gravel resources of the Blackwater Valley 
(Aldershot)  area: Resource sheet SU 8 5 ,  $6 and parts 84,  94, 
95,  96. M. R. Clarke, A. J. Dixon and M. Kubala. 
ISBN 0 1 1  884085 1 f7.00 
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 E5.00 
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 1 1  884090 8 f8.75 
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 1 1  884091 6 f5.00 
4? The sand and gravel resources of the  country  around 
Misterton,  Nottinghamshire: Resource sheet SK 79. 
D. Thomas  and D. Price. 
ISBN 0 1 1  884092 4 f5.25 
44 The sand and gravel resources of the country around 
Sedgefield, Durham: Resource  sheet NZ 32. M. D.  A.  Samuel. 
ISBN 0 1 1  884093 2 f5.75 
45 The  sand and gravel resources of the  country around 
Brampton, Cumbria: Resource  sheet NY 55, part 56. I. Jackson. 
ISBN 0 1 1  884094 0 €6.75 
46 The sand and gravel resources of the country  north of 
Harlow, Essex: Resource sheet TL 41. P.  M.  Hopson. 
ISBN 0 1 1  884107 6 E9.50 
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 1 1  884108 4 f15.00 
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 1 1  884109 2 f8.75 
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 1 1  884110 6 fll.OO 
50 The sand and gravel resources of the  country around 
Fordingbridge,  Hampshire: Resource sheet SU 1 1  and  parts 
00, 01,  10,  20,  21. M. Kubala. 
ISBN 0 1 1  8841 1 1  4 f7.75 
51 The sand and gravel resources of the  country north of 
Bournemouth,  Dorset: Resource sheet SIJ 00, 10,  20, SZ 09, 
19,  29. M. R. Clarke. 
ISBN 0 1 1  884112 2 f9.75 
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 1 1  8841 13 0 f8.00 
53 The sand  and gravel resources of the country  around 
Cottenham, Cambridgeshire: Resource sheet TL 46, 47. 
A. J. Dixon. 
ISBN 0 1 1  8841  14 9 €9.25 

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 1 1  884115 7 E8.75 
55 The sand and gravel resources of the country  around . 

Ipswich, Suffolk: Resource sheet TM 14. R. Allender and 
S. E. Hollyer. 
ISBN 0 1 1  884116 5 flO.OO 
56 Procedure for the assessment of the conglomerate resources 
of the Sherwood Sandstone Group. D. P. Piper and P. J .  Rogers. 
ISBN 0 1 1  884143 2 f1.25 
57 The conglomerate resources of the Sherwosd  Sandstone 
Group of the country around Cheadle, Staffordshire: Resource 
sheet SK 04. P. J. Rogers, D. P. Piper and T. f. Charsky. 
ISBN 0 1 1  884144 0 f7.75 
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 1 1  884145 9 f12.00 
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 1 1  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 1 1  884147 5 f15.50 
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 1 1  884148 3 f11.75 
62 The sand and gravel resources of the country  around 
Dolphinton, Strathclyde Region, and West Linton, Borders 
Region: Resource sheet NT 04,  14 and parts 05  15. 
A. A. McMillan, J. L.  Laxton and A. J. Shaw. 
ISBN 0 1 1  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. Wickless. 
ISBN 0 1 1  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 1 1  884151 3 €11.50 
65 The  sand and gravel resources of the country around 
Hexham, Northumberland: Resource sheet NY 86,  96. 
J.  H. Lovell. 
ISBN 0 1 1  884152 1 €7.50 
66 The sand and gravel resources of the country west of 
Chelmsford, Essex: Resource sheet TL 60. P.  M.  Hopson. 
ISBN 0 1 1  884153 X €8.50 
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 1 1  884167 X €10.00 
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 1 1  884168 8 f13.25 
69 The sand and gravel resources of the country  around 
Welwyn Garden City, Hertfordshire: Resource  sheet TL 1 I ,  21. 
. J .  R. Gozzard. 
ISBN 0 1 1  884169 6 f10.50 
70 The sand and gravel resources of the country east of 
Harrogate, North  Yorkshire: Resource sheet SE 35. 
D. L. Dundas. 
ISBN 0 1 1  884170 7 E15.50 



71 The sand and gravel resources of the  country around 
Hemel Hempstead, St Albans and  Watfsrd: Resource sheet 
TL 00, 10, and  parts  TQ 09,  19. 
W. J. R. Harries, S. E. Hollyer and P. M. Hopson. 
ISBN 0 1 1  884171 8 f12.00 
72 The sand and gravel resources of the country around 
Bury St Edmunds, Suffolk: Resource sheet TL 86. 
M. P. Hawkins. 
ISBN 0 1 1  884172 6 f10.50 
.73 The sand and gravel resources of the  country between 
Ely and Cambridge,  Cambridgeshire: Resource sheet 
TL 56, 57. A. R. Clayton. 
ISBN 0 1 1  884173 4 €9.50 
~74 The sand and gravel resources of  the  country around 
Blaydon, 'Fyne and Wear: Resource sheet NZ 06,  16. 
J. R. A. Giles. 
ISBN 0 1 1  884174 2 f10.50 
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 1 1  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 1 1  884176 9 f15.00 
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 1 1  884177 7 f13.50 
78 The sand and gravel resources of  the country west  of 
Boroughbridge, North Yorkshire: Resource sheet SE 36. 
D. A.  Abraham. 
ISBN 0 1 1  884178 5 f12.75 
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 1 1  884179 3 &!0.50 
80 The sand and gravel resources of the country between 
Stamford, Lincolnshire, and  Peterborough, Cambridgeshire: 
Resource sheet TF 0 0 ,  10, S. J. Booth. 
ISBN 0 1 1  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 1 1  884204 8 f14.25 
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 1 1  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 1 1  884206 4 f13.25 
84 The  sand and gravel resources of the  country  around 
Kirk Hammerton, North Yorkshire: Resource sheet SE 45. 
J. R. A. Giles. 
ISBN 0 1 1  884207 2 flO.OO 
85 The sand and gravel resources of the  country around 
Nayland, Suffolk: Resource sheet TL 93. P. M. Hopson. 
ISBN 0 1 1  884208 0 f11.25 
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 1 1  884209 9 f15.50 
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 1 1  884210 2 f8.50 

88 The  sand  and gravel resources of the  country around 
Tholthorpe,  North Yorkshire: Resource sheet SE 46. 
R. Stanczyszyn. 
ISBN 0 1 1  88421 1 0 f13.00 
' The sand and grave! :i:sources of the country  around 

xport-on-Tay, Fife 3:. .In: Resource sheet NO 42 and 
:;:ts 32, 52. J. L. L2 - :i? and D. L. ROSS. 

ISBN 0 1 1  887413 6 L12.75 
90 The  sand  and gravel resources of the country  around 
Shrewsbury,  Shropshire: Resource sheet SJ 41, 5 1. 
B. Cannell. 
ISBN 0 1 1  884213 7 f17.00 
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 f7.00 
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 1 1  884215 3 flO.OO 
93 The sand and gravel resources of the country  around 
Whittlesey, Cambridgeshire: Resource sheet TF 20, TL 29. 
S. J. Booth. 
ISBN 0 1 1  884216 1 f12.50 
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 1 1  884217 X €14.75 
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 1 1  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 1 1  884219 6 f9.75 
97 The sand and gravel resources of the country  around 
Clare, Suffolk: Resource sheet TL 74. R. Marks. 
ISBN 0 1 1  884297 8 f10.00 
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 6 114.58 
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 f10.50 
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 f13.75 
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 1 1  887415 2 f15.00 
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 1 1  887416 0 f16.00 
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 1 1  884303 6 f17.00 
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 f11.75 



105 The sand and gravel resources 
area,  Shropshire and Clwyd: RCSQUI 
Institute of Geological Sciences. 
ISBN 0 1 1  884305 2 f12.00 

of the  Welshampton 
-cz sheet SJ 43. 

1% The  sand and gravel resources of the country  south  of 
Wrexham, Clwyd: Resource sheet SS 34 and part 24. 
D. F. Ball. 
ISBN 0 1 1  884306 0 f11.00 
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 f20.00 
108 The sand and gravel resources of the  country south of 
Horncastle, Lincolnshire: Resource sheet TF 26. 
G .  Power and J .  B. L. Wild. 
ISBN 0 1 1  884308 7 f9.75 
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 f12.75 
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 f14.50 
1 1 1  The sand and gravel resources of the  country east and 
south-east of Darlington,  Durham: Resource sheet NZ 30, 3 1. 
J .  R. Gozzard and D. Price. 
ISBN 0 1 1  88431 1 7 f14.25 
1!2 The sand and gravel resources of the  country  around 
Hertford, Hertfordshire: Resource sheet TL 3 1. 
P. M. Hopson and M. D. A. Samuel. 
ISBN 0 1 1  884312 5 f11.75 
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 f12.00 
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. Harrisson. 
ISBN 0 1 1  884314 1 f18.00 
1 15 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 f10.75 
1 16 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 f15.00 
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 f15.00 
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 f12.50 
119 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 f11.75 
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 f10.75 
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 f15.00 

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 f17.00 .. . I 
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 f15.50 
124 The sand and gravel resources of the country around:..! 
Chatteris, Cambridgeshire: Resource skeet TL 38 an.d part 37. 
J .  R. Gozzard. . 8 .  : . ;  
ISBN 0 1 1  884324 9 f12.50 
125 The sand and gravel resources of the country between 
Coventry and Rugby, Warwickshire: Resource sheet SP: 47 
and  part 37. 
ISBN 0 1 1  884325 7 f12.75 
126 The  linestone  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 f13.00 
128 The sand and gravel resources of the  country  around 
Coningsby, Lincolnshire: Resource sheet TF 25. I. Jackson 
and M. D. Issaias. 
ISBN 0 1 1  884328 1 f11.75 
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 f20.00 
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 f14.50 
132 The sand and gravel resources of Strathallan, Tayside 
Region: Resource sheet comprising parts of NN 80, 8 1,90,91. 
A. M.  Aitken and A. J. Shaw. 
ISBN 0 1 1 887422 5 f15.50 
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 f11.50 
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 f16.00 
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 f10.75 
136 The sand and gravel resources of the  country around 
Whitchurch and Malpas, Clwyd, Cheshire and Shropshire: 
Resource sheet SJ 44,  54. I. Jackson, D. J.  Lowe, 
A. N. Morigi and S. J. Mathers. 
ISBN 0 1 1  884436 9 f16.00 
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 f15.00 
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 f16.00 
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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  €1'7.50 

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. 
Esvell, A. J .  Shaw and C. W. Thomas. 
ISBN 0 1  1  887526 4 f20.00 
141 The hard-rock  resources of the  country  around 
Caerphilly, South Wales: Resource  sheet  comprising parts of 
1:50000 geological sheets 249 and 263. K. A. McL.  Adlam, 
D. J. Harrison and J. B. L. Wild. 
ISBN 0 11 884441 5 €11.50 
142 The sand and gravel  resources of the country  around 

:Henley-in-Arden,  Warwickshite:  Resource  sheet SP 16 and 
parts 15, 17, 25, 26,  27.  B. Cannel1 and R. 6. Crofts. 
ISBN 0 11 884442  3 €25.00 
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  €16.50 
144 Limestones of the Beak: 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, 1 1  1, 1 12,  124 and 125. 
D, J .  Harrisson and K. A. McL. Adlam. 
ISBN 0 11  884444 X €5.00 

! ,  
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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 ' 

7218 The use and resources of moulding  sand  in Northern 
Ireland. R. A.  Old. 
ISBN 0 11 881594 0 3Op 
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  680617  3 95p 
77/1  Sources of aggregate in Northern  Ireland  (2nd  edition). 
I. B. Cameron. 
ISBN 0 1 1 881279  3 7Op 
7712 Sarid and gravel  resources of the  Grampian  Region. 
J. D. Peacock and  others 
ISBN 0 1  1  881282  3 8Op 
7715 Sand  and gravel  resources of the  Fife Region. 
M. A. E. Browne. 
ISBN 0 11  884004 5 6Op 
7716 Sand  and gravel  resources  of the Tayside  Region. 
I .  B. Paterson. 
ISBN 0 11 884008 8 €1.40 
77/8  Sand  and gravel  resources of the  Strathclyde Region. 
I. B. Cameron  and others. 
ISBN 0 11 884028  2  €2.50 
7719 Sand  and gravel  resources of the  Central  Region, 
Scotland. M. A. E. Browne. 
ISBN 0 11 884016 9 €1.35 
77/19  Sand  and gravel  resources  of  the  Borders  Region, 
Scotland.  A.  D.  McAdam. 
ISBN 0 11 884025  8  €1.00 
77/22 Sand  and gravel  resources of the Dumfries and 
Galloway  Region. I .  B. Cameron. 
ISBN 0 1 I 884021 5 €1.20 
78/1  Sand  and gravels of the Lothian Region of Scotland. 
A. D. McAdam. 
ISBN 0 11 884042 8  fl.OO 
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 
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