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1 .
INTRODUCTION

The a s s o c ia t io n  between r i f t  v a l l e y s  and v u lc a n ic i t y

There i s  commonly an a s s o c ia t io n  between the formation  

o f  r i f t  v a l l e y s  and v u l c a n i c i t y .  Many r i f t s ,  in c lu d in g
v

the Midland V a l le y  o f  S co t la n d ,  the Rhine graben and the 

E ast A fr ica n  r i f t  system  co n ta in  co n s id era b le  amounts of  

v o lc a n ic  m a t e r ia l ,  p r i n c i p a l l y  la v a s ;  and the la v a s  are 

dominantly a lk a l in e  o l i v i n e - b a s a l t s  w ith some a l l i e d  types  

such as p h o n o l i t e s  and t r a c h y te s .  The v u lc a n i c i t y  i s  

sp o r a d ic .  Long p er io d s  o f  time may p ass  w ithout fresh  

o u tb u rs ts  o f  igneous a c t i v i t y  d is r u p t in g  sed im en ta t ion , as 

in  the  Upper Old Red Sandstone and P rod u ctive  Coal Measures 

p e r io d s  in  the Midland V a l le y .  Sometimes the v u lc a n ic i t y  

i s  o n ly  l o c a l  in  e x te n t  as in  the Rhine graben, and in  the 

M il ls to n e  g r i t  and Carboniferous Limestone sedim ents o f  the  

Midland V a l le y .  O c ca s io n a lly ,  the v u lc a n i c i t y  i s  in te n se  

w ith the in t r u s io n  o f  a la r g e  number o f  v e n ts  and the  

e x tr u s io n  o f  a g r ea t  th ick n e ss  o f  la v a  amounting to s e v e r a l  

thousands o f  f e e t  and ex ten d in g  over thousands o f  square 

m il e s .  These phases are w e l l  r ep resen ted  in  the Shire  

and Nyasa r i f t s  o f  East A fr ic a  (D ixey , 1953 pp 7-19) and 

bythe Clyde P la tea u  Lavas in  the Midland V a lley  o f  S co tlan d .

In E ast A fr ic a  and in  S co t la n d ,  the v o lc a n ic  ven ts  

tend to occur e i t h e r  w ith in  and near to the margins o f  the  

r i f t  or c lo s e  to major f a u l t s  in  the r i f t .  Many o f  the  

v e n ts  are e lo n g a ted  forming agglom erate choked f i s s u r e s  

which are s u b - p a r a l le l  to the Highland Boundary Pault  

and s e t s  o f  s i m i l a r l y  d ir e c te d  dykes are o f t e n  p rese n t .

The sporad ic  occurrence o f  igneous a c t i v i t y  su ggests  

th a t  the development o f  a r i f t  v a l l e y  favours but does not  

in e v i t a b ly  g iv e  r i s e  to v u l c a n i c i t y .

The a s s o c ia t io n  between the form ation  o f  r i f t  v a l l e y s  

and the occurrence o f  v u lc a n i c i t y  may be summarised as



fo l lo w s*  'The co n d it io n s  o f  r i f t  v a l l e y  form ation and 

v u l c a n i c i t y  are not in ter d e p e n d en t ,but are both the r e s u l t  

o f  some deeper phenomenon which fr e q u e n t ly  but not always 

c r e a te s  a magma in  a te n s io n a l  s t r e s s  system a t  a high !

l e v e l  in  the c r u s t .  * '

The aims o f  the in v e s t i g a t i o n

S yn th eses  o f  the g eo lo g y  o f  the Midland V a lley  o f  

S cotlan d  have been w r it te n  by Clough and o th ers  (1925)» 

Macgregor and MacGregor (194-8), Kennedy (1958) and George 

( I 9 6 0 ) .  Many problems remain, and in  p a r t ic u la r  the Clyde 

P la tea u  Lavas, because o f  a la c k  o f  marker horizons and 

s p a r s i t y  o f  exposure cannot be mapped in  d e t a i l .  Consequently 

t h e i r  s tr u c tu r e  i s  p o o r ly  known in  s e v e r a l  areas  and the  

source  o f  many o f  the f low s i s  obscure .

The immediate aim o f  the i n v e s t i g a t i o n  was to e lu c id a te  

the s tr u c tu r e  o f  the la v a  p la tea u x  o f  the Campsie and 

K ilp a tr ic k  h i l l s  from the in t e r p r e t a t io n  o f  g r a v i ty  and 

m agnetic  su r v e y s . The g r a v i ty  survey i s  t h ^ r i n c i p l e  

method o f  in v e s t i g a t i o n  and the r e s u l t s  are expressed  in  

Bouguer anom alies which are in t e r p r e te d  by e r e c t in g  s tr u c tu r a l  

models c r e a t in g  s im i la r  anom alies .

The m agnetic r e s u l t s  are tr e a te d  in  a s im i la r  way and 

are supplementary to the g r a v i ty  survey .

By th ese  means, the approximate depth to the base o f  

the la v a s  i s  e st im ated  over the whole o f  the Campsie and 

K ilp a tr ic k  h i l l s ,  and the  approximate throws o f  a l l  the 

major f a u l t s  in  the area are deduced.

Models are e re c ted  to rep re sen t  obscured f a u l t s  

w ith in  the la v a s  and major in t r u s io n s  in  the un derly ing  

sed im en ts . E st im ates  o f  the th ic k n e s s e s  o f  the la v a s  

beneath the sedim ents to  the south and e a s t  o f  the h i l l s  

are made.

The s tr u c tu r e  o f  the la v a s  o f  the Campsie and K ilp a tr ic k



.

3, as i n t e r p r e t e d  with the help o f  the new evidence  

i s  then d i s c u s se d  i n  r e l a t i o n  to the development o f  the
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THE KNOtfN GEOLOGY

4 .

The Midland V a lley  o f  S co tlan d

The r i f t  v a l l e y  i s  approxim ately  50 m ile s  w id e , has a 

n o r th -e a s t  -  so u th -w est  trend and extends across  Scotland  

in to  Northern I r e la n d .  H olted ah l (1939 p 338) sp e cu la te s  

on a p o s s ib l e  c o r r e la t io n  between the Midland V a lley  o f  

S cotlan d  and the South Scandinavian S y n c l in e  in  Norway.

The s tr a t ig r a p h y  and s tr u c tu r e  o f  the r i f t  have been 

d escr ib ed  by Macgregor and MacGregor (194-8), Kennedy (1958 

pp 110-133)»  and George (I960 pp 3 2 -1 0 7 ) .  I t  i s  the 

w id es t  o f  a l l  the d escr ib ed  r i f t  v a l l e y s  o f  the world 

(G ir d le r ,  1963 p 3)» and i s  d e fin ed  by two la r g e  sub

p a r a l l e l  boundary f a u l t s ,  the Southern Upland f a u l t  and the  

Highland Boundary f a u l t .  The s tr u c tu r e  may be d escr ib ed  

as a b lock  o f  Upper P a la e o z o ic  sedim ents and la v a s  which 

have been dow n-faulted  between Ordovician and S i lu r ia n  

greywackes to the s o u th -e a s t  and D alradian s c h i s t o s e  g r i t s  

to the n o r th -w est .

S u c c e s s io n . The general s u c c e s s io n  in  the w estern  

Midland V a lle y  i s  shown in  Table 1 (Macgregor and 

MacGregor, 1 9 4 8 ) .

S tru ctu re  and e a r ly  h i s t o r y  o f  the r i f t . The Lower Old 

Red Sandstone and Lower P a la eo z o ic  s t r a t a  are fo ld ed  along  

n o r th -e a s t  -  so u th -w est  ca led onoid  axes and superimposed  

upon th ese  in  the Glasgow area  i s  an e a s t -w e s t  trending  

s y n c l in e  o f  Upper Old Red Sandstone and Carboniferous s t r a t a  

(Kennedy 1958 p 1 0 9 ) .  Towards the e a s t ,  t h i s  s y n c l in e  d ie s  

out a g a in s t  a s y n c l in e  tren d in g  n o r th -so u th ,  the s i t e  o f  

the S t i r l i n g  and Clackmannan C o a l f ie ld .

The Highland Boundary F au lt  hasa lo n g  and complex 

h is t o r y  and th ere  are d iv e r s  op in ion s  about i t s  o r ig in s .



Table 1 .

Persian?*  san d ston es  and la v a a .

Maximum th ic k n e s s e s . 

2000 f e e t  

a t  Mauchline.

Coal Measures.

Passage Beds, sedim ents and la v a s .

S c o t t i s h  Carboniferous Limestone

sed im en ts .

C a lc i fe r o u 3 Sandstone and sed im ents and

la v a s .

Unconformity.

Upper Old Red Sandstone 3 edim ents.

Unconformity.

Lower Old Red Sandstone sed im ents and

la v a s .

S i lu r ia n  greywackes and O rdovician  

greywackes and la v a s .

» c . f . Mykura 1965*

6500  f e e t  

near Glasgow.

2700 f e e t  

a t  Kippen.

17000 -1 9 0 0 0  f e e t  

a t  K incardine.

5500  f e e t  ♦ 

a t  Lesmahagow 

( S i lu r ia n  o n ly ) .

Kennedy (1953 p 111) in t e r p r e t s  the o r i g in a l  s tr u c tu r e  as 

a p o s t-A r e n ig  th ru st  which has s e r p e n t in e  in j e c t e d  in to  

the th ru st -p la n o  and i s  a s s o c ia t e d  with the Caledonian  

orogeny. The Highland Boundary F au lt i n h e r i t s  the 

piano o f  weakness o f  t h i s  th ru st  which Kennedy draw3 as 

a high angle s tr u c tu r e .  I t  i s  a ls o  argued th a t  l o c a l i z e d  

deform ation in  the Lesmahagow and a d jacen t d i s t r i c t s  may 

be in te r p r e te d  a3 v i r g a t io n a l  f o ld in g  determined by a 

fo re la n d  in  the area  o f  the Midland V a l le y .  In tr u s io n s  o f  

ser p e n t in e  and the presence  o f  th r u s t -p la n e s  in  the Girvan 

d i s t r i c t  are taken to imply a r e f l e c t i o n  o f  the Highland 

Border s i t u a t i o n  and th er e fo re  the Southern Upland F a u l t » 

although younger in  age , i s  assumed to emulate the



6 .

Highland Boundary F a u lt  in  i t s  i n i t i a t i o n .  A com pressional  

r i f t  was formed in  t h i s  way and the d e p o s i t io n  o f  the grea t  

th ick n e ss  o f  Lower Old Red Sandstone rocks was confined  

w ith in  the framework o f  the r i f t  w ith  on ly  a few s c a t te r e d  

o u t l i e r s  in  the Highlands and Southern Uplands.

George ( i9 6 0  p 43) argues th a t  the Highland Boundary 

F a u lt  commenced as a normal f a u l t  in  p re-A ren ig  tim es  

d o w n -fa u lt in g  a g rea t  th ic k n e ss  of D alradian  rocks to the  

n orth . The Midland V a l le y  was com p lete ly  covered by Lower 

P a la e o z o ic  and Lower Old Red Sandstone rock s b e fo re  the true  

i n i t i a t i o n  o f  the p r e se n t  r i f t  form by the r e ju v e n a t io n  o f  

th e'H igh land  Boundary F au lt  as a normal f a u l t  w ith  a down

throw to the so u th , and the in c e p t io n  o f  the Southern  

Upland F a u lt  as a normal f a u l t  w ith  a downthrow to the 

n orth . Thus a g r ea t  th ick n e ss  o f  Lower P a la e o z o ic  and 

Lower Old Red Sandstone rocks were p reserved  in  the Midland 

V a lle y  w h i l s t  subsequent e r o s io n  removed the g r e a te r  p a r t  

o f  them in  the Highlands and s im i la r ly  the Lower Old Red 

Sandstone rocks in  the  Southarn. Uplands. Although r e v e r s a ls  

o f  throw o f  the boundary f a u l t s  are recorded in  the sed im en ts ,  

and a s t r i k e - s l i p  movement i s  a lso  noted on the Highland  

Boundary F a u l t ,  the o v e r a l l  p a t te r n  o f  the  p r e se r v a t io n  

o f  younger rocks w ith in  th e  s u b s id in g  r i f t  and the near-  

complete e r o s io n  o f  rocks o f  the same age on the f la n k s  

p e r s i s t s  in  the Midland V a lle y  a t  l e a s t  to the end o f  

the T r ia s s ic  p e r io d .  In I r e la n d ,  e r o s io n  i s  l e s s  advanced 

and the C arboniferous and T er t ia r y  rocks d is p la y  p a r t i c u l a r ly  

w e l l  the tr a n s g r e s s io n s  o f  the boundaries o f  the r i f t  by 

th ese  s t r a t a  (George, I960 pp 3 9 -4 0 ) .

The s t r a t ig r a p h ic a l  ev id en ce  appears u n eq uivocal in  

support o f  a t e n s io n a l  r i f t  and the occurrence o f  e x tr u s iv e  

v u l c a n i c i t y  i s  more l i k e l y  in  a t e n s io n a l  s t r e s s  system  

than a com pressional one. The e x tr u s io n  o f  a n d e s i t i c  la v a s  

in  Lower Old Red Sandstone tim es however in d ic a t e s  a 

com pressional environment s in c e  a n d e s i t e s  are a s s o c ia te d  with  

orogeny e s p e c i a l l y  in  i t s  l a t e r  s ta g e s  ( Turner and
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Verhoogen, I960 p 2 1 2 ) ,  and th e se  la v a s  may rep resen t  a 

temporary r e v e r s io n  to a com pressional 3 tr e s s  system before  

the in c e p t io n  o f  the r i f t  as a dow n-faulted  b lock  even in  

Old Red Sands tone .t im e s .

Ma.ior f a u l t s  w ith in  the r i f t . These f a u l t s  f a l l  w ith in  

fo u r  broad groups, v i z : -
,r  , ,

a. N o r th -e a s t  -  s o u th -w e s t . f a u l t s .

b. E a s t -n o r th - e a s t  -  w e s t - so u th -w e s t  f a u l t s .

c .  E a st -w es t  f a u l t s .

d. N orth-w est -  s o u th -e a s t  f a u l t s .
r

The n o r th -e a s t  -  so u th -w est  f a u l t s  are the o ld e s t .

The S c o t t i s h  Carboniferous Limestone sedim ents are seen  

to  change th ic k n e ss  r a p id ly  a cro ss  c e r t a in  members o f  th is  

s e t  (Anderson, 1942 p 9 0 ) ,  in d ic a t in g  penecontemporaneous 

movement o f  th ese  f a u l t s  in  C arboniferous tim es and t h e ir  

p a r a l l e l i s m  to  the boundary f a u l t s  o f  the r i f t  su g g e s ts  

an e a r l i e r  pre-C arb oniferous h i s t o r y .  E.M.Anderson and 

o th er s  exp ress  the h y p o th es is  th a t  the la r g e r  f a u l t s  

a c ted  as s t r i k e - s l i p  f a u l t s  to  accommodate a n o r th -sou th  

d ir e c t e d  com pressive s t r e s s  in  Hercynian tim es in  a 

„ n o r th -e a s t  -  so u th -w est  tren d in g  Caledonian framework.

The Kerse Loch and Duskwater f a u l t s  in  A yrsh ire  are  

in c lu d ed  in  t h i s  c a teg o ry .

The e a s t - n o r t h - e a s t  -  we3 t - s o u t h -w e s t  f a u l t s  are  

co n s id ered  to be e a r ly  C arboniferous in  age because  o f  

t h e i r  p a r a l l e l i s m  to a dyke swarm which i s  in tru d ed  in to  

the low er  members o f  the  C a lc i fe r o u s  Sandstone s e r i e s  

(G e ik ie ,  1897 p 4 0 7 ) .  This s e t  in c lu d e s  the w estern  

p o r t io n s  o f  the O chil and Campsie F a u l t s .  The d e v ia t io n  

o f  th ese  two f a u l t s  from an e a s t - n o r t h - e a s t  -  w e s t - so u th -w e s t  

trend i n  the w est to an e a s t - w e s t  trend in  the e a s t  and 

the arcuate  trend  o f  the In c h g o tr ick  F a u lt  a long  i t s



c e n tr a l  p o r t io n  s u g g e s ts  th a t  the north -sou th  r e l i e f  o f  

p ressu re  which took p la c e  in  l a t e  Carboniferous or Permian 

t im es ,  the B o rco v ic ia n  p er io d  o f  Anderson (1942 p 40) was 

accompanied by normal movement on many o f  the  e a s t - n o r t h - e a s t  

-  w e s t - so u th -w e s t  f a u l t s .

The e a s t - w e s t  s e t  o f  f a u l t s  in c lu d e s  a la r g e  number 

o f  minor f a u l t s  and s e v e r a l  major f a u l t s  w ith throws up 

to and ex ceed in g  3000 f e e t ,  f o r  example the Campsie and 

O chil F a u l t s .  In a l l  c a s e s ,  the d isp lacem ent i s  in fe r r e d  

to be normal and r e s u l t s  from a r e l i e f  o f  p ressu re  on a 

r e g io n a l  s c a l e  in  l a t e  C arboniferous tim es (Anderson,

1942 pp 3 9 -4 1 ) .

The swing in  s t r ik e  o f  the Campsie and O chil F a u lts  

has a lrea d y  been mentioned above, but in  both c a se s  the 

major d isp lacem en t tak es  p la c e  a long  the e a s t - w e s t  p o r t io n s  

o f  the  f a u l t s  in d ic a t in g  th a t  they are p r im a r ily  e a s t -w e s t  

f a u l t s  which swing in t o  presumably p r e - e x i s t i n g  e a s t - n o r t h -  

e a s t  -  w e s t - so u th -w e s t  f a u l t s .

The n or th -w est  -  s o u th -e a s t  s e t  o f  f a u l t s  are m ainly  

minor ones but a few la r g e  ones w ith  d isp lacem en ts  o f  

s e v e r a l  hundred f e e t  occur near Hamilton. These f a u l t s  

are in f e r r e d  to be T er t ia r y  because they are p a r a l l e l  

to the n o r th -w est  -  s o u th -e a s t  T er t ia r y  dyke swarm and 

could  have r e s u l t e d  from the  same r e g io n a l  s t r e s s  system  

(Anderson, 1942 p 3 5 ) .  In the C entral C o a l f i e ld ,  many 

o f  th e se  f a u l t s  can be seen  to be normal.

The Loch Tay f a u l t s  form a s e t  o f  n o r th -n o rU r-ea s t  -  

so u th -so u th -w e s t  s i n i s t r a l  s t r i k e - s l i p  f a u l t s  which occur  

in  the  ground to the north o f  the Highland Boundary F a u lt .  

The Loch Tay F a u lt  i t s e l f  t r a i l s  in to  th e  Highland Boundary 

F au lt  near Loch Vennacher and trends  in  a n o r th -n o r th -e a s t  

d ir e c t io n  as fa r  as Braemar, the f a u l t  sometimes being  

r ep resen ted  as a s i n g l e  d i s l o c a t i o n  and sometimes as a 

zone o f  p a r a l l e l  f a u l t s .  The age o f  the f a u l t  system i s



in fe r r e d  to be proto-Arm orican by Anderson (1942 pp 98-101)

The Great Glen F a u lt  i s  the most im portant member o f  t h i s  

s e t .  The s t r i k e - s l i p  d isp lacem ent o f  th ese  f a u l t s  appears 

to have been accommodated by the Highland Boundary Fault  

which i s  in fe r r e d  to have a h o r iz o n ta l  component o f  

disp lacem ent (Anderson, 1942 p 9 5 ) ,  and no major n or th -n orth -  

e a s t  -  a o u th -so u th -w e st  f a u l t  i s  seen  w ith in  the r i f t .

However, a n o r th -n o r th - e a s t  -  so u th -so u th -w e s t  trend in g  

ruck s tr u c tu r e  and a s s o c ia t e d  minor rucks are d escr ib ed  in  

the West K ilb r id e -L a rg s  r eg io n  (P a t te r s o n ,  1946 pp 207 -2 3 5 ) ,  

and th e se  f a u l t  zones are con s id ered  to be r e la t e d  to the  

Loch Tay s e t  o f  f a u l t s .  These b e l t s  o f  d is tu rb a n ce  vary  

between 1000  f e e t  and 1350  f e e t  in  width and can be traced  

over  a d is ta n c e  o f  6 m i l e s .

Igneous a c t i v i t y . The e v o lu t io n  o€  the Midland V a lle y  

has been punctuated by phases o f  igneous a c t i v i t y  from 

Arenig to T e r t ia r y  t im es .  Table 2 shows the in c id en ce  

and type o f  igneous a c t i v i t y  on a g e o lo g ic a l  t im e - s c a le  

and the th ic k n e s s e s  o f  v o lc a n ic  la v a  when th ese  occu r .

The th ree  major p e r io d s  o f  dyke in t r u s io n  s in c e  the 

in c e p t io n  o f  the r i f t  in  Old Red Sandstone tim es r ep resen t  

th ree  p e r io d s  o f  r e g io n a l  r e l i e f  o f  p r e ssu re  during  

C a lc ife r o u s  Sandstone t im e s ,  Permo-Carboniferous (B o rco v ic ia n )  

tim es and in  the T er t ia r y  p e r io d ,  and the o r ie n t a t io n  o f  

th ese  s e t s  o f  dykes r e f l e c t s  thd s t r e s s  system s a c t in g  a t  

the time o f  in t r u s io n .

The e a r l i e s t  s e t  o f  dykes has an e a s t - n o r t h - e a s t  -  

w e st - so u th -w e s t  trend  and i s  o f  C a lc i fe r o u s  Sandstone age.

Two ph ases  o f  in t r u s io n  are r ec o g n ise d  w ith in  t h i s  s e t ,  

an e a r l i e r  phase o f  t r a c h y t ic  dykes which cu t the Upper 

Old Red Sandstone sed im en ts , and sometimes the Cement3 tone 

group, but never  the o v e r ly in g  la v a s  and a l a t e r  phase o f  

p o r p h y r i t ic  o l i v i n e - b a s a l t  dykes which cu t  the t r a c h y t ic
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Table 2.

Igneous a c t i v i t y  In the w estern  Midland V alley  

TERTIARY

Many NW-SE dykes r a d ia t in g  from Mull.

MESOZOIC 

No igneous a c t i v i t y .

UPPER PALAEOZOIC 

Carboniferous and Perm ian(?)

Lavas and t u f f s  with v en ts  and p lu gs a t  Mauchline, 

thought to be o f  l a t e  Carboniferous age . E—W dykes and 

s i l l s  o f  B o rco v ic ia n  p er io d .

Coal M easures:- No igneous a c t i v i t y .

Passage B ed s:-  Lavas in  Arran, Ayrshire and K in tyre ,  

( 800 f e e t  t h ic k ) .

S c o t t i s h  Carboniferous L im eston e:-  Lavas a t  Bathgate  

and L in lith g o w , ( 3000 f e e t  t h ic k ) .

C a lc ife ro u s  S an d ston e;-  Lavas in  Western Midland 

V a l le y ,  with p lu g s ,  dykes and s i l l s  ( 3000 f e e t  t h i c k ) .  

Old Red Sandstone

U pper;- No igneous a c t i v i t y .

Lower:- Lavas in  O c h i ls ,  w ith v e n t s ,  s i l l s  and dykes, 

( 6000 f e e t  th ick  ) .

LOWER PALAEOZOIC

S i lu r ia n
f

No igneous a c t i v i t y .

O rd iv ic ia n

A r en ig ;-  S p i l i i t i c  la v a s  and t u f f s .

( see  Macgregor and MacGregor,1948



ones and p e n e tr a te  the la v a s  (G e ik ie ,  1897 p 407 ) . This 

dyke s e t  i s  s i g n i f i c a n t  s in c e  i t  su g g e s ts  th a t  a north -  

n orth -w est -  s o u th -s o u th - e a s t  d ir e c t e d  r e g io n a l  component 

o f  r e l a t i v e  t e n s io n  must have been o p era t in g  a t  a time 

j u s t  p reced in g  the  o n se t  o f  the phase o f  v u l c a n i c i t y  which 

gave r i s e  to the Clyde P la tea u  Lavas.

The n ex t major phase o f dyke in t r u s io n  occurred in  

B o rco v ic ia n  tim es (Anderson, 1942 p 40) and in c lu d e s  a 

number o f  la r g e  e a s t - w e s t  trend in g  q u a r t s - d o le r i t e  dykes 

and many s im i la r ly  d ir e c te d  sm a ller  dykes. There are a lso  

a number o f  q u a r t z - d o le r i t e  s i l l s  a s s o c ia t e d  with t h i s  

phase o f  a c t i v i t y  and th ese  s i l l s  occur m ain ly  in  the 

c e n tr a l  and northern areas o f  the  r i f t ,  f o r  example the 

S t i r l i n g  s i l l .  The o r ie n t a t io n  o f  the s t r e s s  system which 

p erm itted  the in t r u s io n  o f  the e a s t -w e s t  dykes i s  s im i la r  

to th a t  which brought about the  development o f  the la r g e  

e a s t - w e s t  f a u l t s  and i t  appears th er e fo re  th a t  the two 

phenomena are r e la t e d .

In T er t ia r y  t im es ,  a number o f  dykes were intruded  

a long  n orth -w est  -  s o u th -e a s t  l i n e s  m o stly  r a d ia t in g  from 

the v o lc a n ic  cen tre  o f  Mull which is  o u ts id e  the boundaries  

o f  the r i f t .

The Clyde P la tea u  Lavas

These la v a s  were named by G eik ie  (1897 p 368) and 

c o n s i s t  m ain ly  o f  o l i v i n e - b a s a l t s .  They are  exposed on 

the lim bs o f  the e a s t e r l y - p i t c h i n g  Glasgow sy n c l in e  and 

form the high ground to  the n o r th , w est and south o f  the 

c i t y .  G eik ie  e s t im a ted  th a t  the  la v a s  once covered an 

area  o f  over 2000 square m ile s  from S t i l l in g  and Strathaven  

in  the e a s t ,  to Arran and K intyre in  the w est (1897  

PP 368-369) .

The la v a s  are d escr ib ed  by G eikie  (1897 pp 333-423) ,  

Clough and o th er s  (1925 , pp 135 -  1 4 9 ) ,  E iobey and o th ers
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( 1 9 3 0 , pp 64-134) and Hamilton (1956, pp 280-297) .

S u c c e s s io n . The la v a s  can be sub d iv id ed  broadly in to  

an Upper group o f  m acro-p orp h yrit ic  b a s a l t s  and a Lower 

group o f  e i t h e r  m ic r o -p o r p b y r it ic  b a s a l t s  or m icro-  

p o r p h y r it ic  and m acro-p orp h yrit ic  b a s a l t s .  The su b d iv is io n  

can be r eco g n ised  a t  many l o c a l i t i e s  but the su c ce s s io n  

cannot always be c o r r e la te d  from one l o c a l i t y  to another,  

p a r t i c u l a r ly  i f  a f a u l t  in t e r v e n e s .  The genera l su c c e s s io n  

a t  s e v e r a l  l o c a l i t i e s  i s  g iv en  in  Table 3.

The s u c c e s s io n  in  the Campsie and K ilp a tr ic k  h i l l s  i s  

d escr ib ed  in  d e t a i l  l a t e r  (p 1 7 ) .  In g e n e r a l ,  th ere  i s  

a Lower Group o f  Jedburgh b a s a l t s  o v e r la in  by an Upper 

Group dominated by Markle b a s a l t s  and m u gear ite s . The 

ro ck -ty p es  o f  the Renfrewshire reg io n  c o n t r a s t ' g r e a t ly  with  

th ose  exposed north o f  the R iver  Clyde. The Renfrewshire  

sequence c o n s i s t s  o f  a Lower Group o f  Markle b a s a l t s  

with some Jedburgh, Lalmeny and Lunsapie typ es fo l lo w ed  

by an Upper Group o f  D alm en^ ich  f lo w s .  The s u c c e s s io n  

in  the neighbouring fau lt-b ou n d ed  Cathkin Braes i s  qu ite  

d if fe r e n t '  c o n s i s t in g  o f  a Lower Group of Dalmeny b a s a l t s  

o v e r la in  by Lunsapie b a s a l t s .  The s u c c e s s io n  i s  obscured

by f a u l t i n g  and the th ic k n e s s e s  are im p o ss ib le  to  e s t im a te .

In A y rsh ire ,  the s u c c e s s io n  appears to f a l l  in t o  a 

r eg u la r  p a t te r n  o f  a Lower Group o f  u n d i f f e r e n t ia t e d  

m acro-p orp h yr it ic  b a s a l t s  o v e r la in  by an Upper Group o f  

tr a c h y te s  and a l l i e d  r o c k -ty p e s .

There i s  a gen era l trend f o r  the la v a s  to  become more 

a c id ic  towards to the top o f  the seq u en ce, th a t  i s  fo r  

o l i v i n e - b a a a l t s  to  be fo l lo w ed  by t r a c h y t e s , but th ere  

are l o c a l  r e v e r s a ls  o f  t h i s  tren d .
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Str u c tu r e • The maximum known th ick n e ss  o f  the v o lc a n ic  

p i l e  i s  2500 f e e t  ±  500 f e e t  in  the Craigmaddie d i s t r i c t  

north o f  Glasgow, and the la v a s  th in  eastw ard s , develop ing  

a th ick n e ss  o f  on ly  1000 f e e t  a t  North Third where they  

dip under the l a t e r  Carboniferous sedim ents and in t r u s iv e  

s i l l s  o f  the S t i r l i n g  and Clackmannan C o a l f ie ld .  The la v a s  

must d ie  out under cover o f  the sedim ents o f  the c o a l f i e l d  

fo r  th ey  are not p r e se n t  in  the C a lc i fe r o u s  Sandstone  

sedim ents o f  e a s t  F i f e  (G e ik ie ,  1897 p 372).

Contemporary isolatec^>utcrops o f  la v a  do occur in  

E ast L oth ian  and M id loth ian  but th ese  are con s id ered  by 

G eikie  (1897» pp 372-373) to be independent l o c a l  

developments and not o u t l i e r s  o f  the w estern  p la te a u .

The s e c t io n s  accompanying the  G e o lo g ic a l  Su rvey's  

Sheet 30 show the la v a s  d ipping  beneath the  l a t e r  

Carboniferous sedim ents o f  the Glasgow b a s in  and i t  i 3 

g e n e r a l ly  assumed th a t  the development o f  the la v a s  i s  

continuous a cro ss  the a x is  o f  the s y n c l in e .  This 

presumed c o n t in u ity  may be sp u r iou s;  th ere  i s  some 

ev idence  fo r  the a t te n u a t io n  o f  the la v a s  a t  the a x is  

o f  the s y n c l in e .  C o r re la t io n  o f  the la v a  s u c c e s s io n s  

between neighbouring f a u l t  sep ara ted  b lock s  i s  on ly  

p o s s ib le  in  g en era l terms (Clough and o th e r s ,  1925 

pp 135-14-2; Richey and o th e r s ,  1930 pp 64—82) su g g e s t in g  

th a t  the la v a s  were erupted a t  d i f f e r e n t  tim es and from 

d i f f e r e n t  l o c a l  c en tr e s  such as the large v e n ts  o f  

M eikle Bin and M isty  Law or the f i s s u r e  which bounds - 

the n o r th -n o r th -w estern  l i m i t  o f  the Campsie H i l l s .

The growth o f  the p la tea u  probably occurred p iece-m ea l  

by the c o a le sc en ce  o f  the outpourings from i s o l a t e d  

cen tr es  ra th er  than by uniform and complete f lo o d in g  

o f  a d epressed  area  by widespread outpourings .

There i s  a sharp c o n tr a s t  between the s tr u c tu r e  o f  

the la v a s  and o f  the sedim ents in  the cen tre  o f  the r i f t .
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The la v a s  form com paratively  undisturbed s t a b le  b locks  

Which are r e l a t i v e l y  u n fa u lted  in  comparison with the 

abundance o f  f a u l t s  in  the sed im ents . The sediments  

are fo ld e d ,  w ith  d ips vary in g  from 1 0 ° to g r ea ter  than 

450 f although the s te e p e r  d ips are a s s o c ia te d  w ith lo c a l  

rucks and are e q u iv a le n t  to f a u l t s .  The f o ld in g  w ith in  

the  la v a s  c o n s i s t s  g e n e r a l ly  o f  g e n t le  f l e x u r e s  w ith  dips  

r a r e ly  more than 20° and u s u a l ly  l e s s  than 1 0 ° .

The f o ld in g  o f  the sedim ents in  the Glasgow area  

appears to  rep re sen t  a g r e a te r  sh o r ten in g  than the g e n t le  

f l e x u r e s  in  the la v a s  o f  the K i lp a tr ic k  h i l l s  to the north  

or the Renfrewshire and A yrsh ire  h i l l s  to the w est and 

sou th , and to some e x te n t  the la v a s  o f  th ese  h i l l s  may 

have governed the p o s i t i o n  and l i m i t s  o f  the Glasgow 

s y n c l in e  ra th er  than b e ing  the r e s u l t  o f  i t ,  p a r t i c u l a r ly  

i f  the la v a s  are a tten u ated  a cro ss  the a x is  o f  the  

s y n c l in e ,  a lthough t h i s  has not been proved. I t  i s  

s i g n i f i c a n t  th a t  to the e a s t  o f  A ir d r ie ,  the Glasgow 

s y n c l in e  d ie s  out a g a in s t  the n or th -sou th  tren d in g  s y n c l in e  

which i s  the s i t e  o f  the S t i r l i n g  and Clackmannan C o a lf ie ld  

(G e o lo g ic a l  Survey S h eet 3 1 ) ,  and the la v a s  a ls o  d ie  out  

beneath the Sediments o f  t h i s  c o a l f i e l d  (G e ik ie ,  1897 p 372).

There are many in t r u s io n s  a s s o c ia te d  w ith  the la v a s .

The e a s t - n o r t h - e a s t  -  w e s t - so u th -w e s t  dyke swarm ( see p 7)  

cut the e a r ly  s ta g e s  o f  la v a  e x tr u s io n  and some o f  th ese  

dykes may have acted  as f e e d e r s  to the la v a s  although  

no example o f  th is  i s  d e scr ib e d .  A la r g e  number o f  v e n ts  

p e n e tr a te  the la v a s  and o th ers  are exp osed  c u t t in g  the Old 

Red Sandstone sed im ents to the n orth -w est  o f  the Campsie 

h i l l s .  The v e n ts  are o f t e n  sm all cones or p lu gs  r a r e ly  

g r e a te r  than 200 or 300 yards in  diam eter and c o n s i s t  o f  

agglom erate o f  Jedburgh b a s a l t  (Whyte, 1963 p 1 1 1 ) .  In 

some l o c a l i t i e s ,  the v e n ts  have e lon gated  and c o a lesced  

to form agglomerate f i l l e d  f i s s u r e s  with an e a s t - n o r t h - e a s t  

-  w e s t - so u th -w e s t  tren d , the b e s t  example being  n ear ly



2 m ile s  lo n g ,  between 100  and 300 yards wide and d e l im its  

the north -w estern  ex trem ity  o f  the Campsie H i l l s  from the 

v o lc a n ic  neck o f  Dumgoyne to the Corrie- o f  B a lg la s s .

Many v e n ts  are e lon gated  i n  an e a s t - n o r t h - e a s t  -  w es t -  

south-w est trend in d ic a t in g  th a t  the s t r e s s  system  which 

was o p era t in g  during the emplacement o f  the C a lc ife ro u s  

Sandstone dykes was m aintained  w e l l  in to  C a lc ife ro u s  

Sandstone t im es .

There are two la r g e  c e n tr a l  type v e n ts  f i l l e d  with  

tr a c h y t ic  m a t e r ia l ,  the M eikle Bin ven t in  the Campsie 

hills and the M isty Law v e n t  in  th e  Renfrewshire h i l l s .  

These la r g e  a c id ic  v e n ts  are between m ile  and 1 m ile  

in  diam eter and cut a l l  the b a s a l t i c  f lo w s ,  in d ic a t in g  

that th ey  were a c t iv e  a t  a l a t e  s ta g e  in  the v u lc a n i c i t y .

Many sm all  dykes o f  t r a c h y te ,  f e l s i t e  and a l l i e d  

rock -typ es  ra d ia te  from th e se  v e n t s .  A few sm all  

tr a c h y t ic  s i l l s  and b a s ic  in t r u s io n s  in  the form o f  

stocks are a l s o  p r e se n t  in  c lo s e  a s s o c ia t io n  w ith  the  

v en ts .



1 7 .

The Campsie and K i lp a tr ic k  h i l l s

The g eo logy  o f  th ese  hULs i s  d escr ib ed  by Clough and 

oth ers  (1925 pp 1 9 1 -1 9 8 ) ,  and p a r ts  o f  the Clyde P la teau  

Lava Group are d escr ib ed  by G eik ie  (1897 pp 355-423)»  

Hamilton (1956 , pp 280-297) and Whyte (1 9 6 3 ) .

S u c c e s s io n .

Table 4 .

Formation L ith o lo g y Thicknesses

S c o t t i s h  Upper Limestone S a n d sto n es , Lime- 800 * near
Carboniferous Group, s to n e s  & s h a le s .  K i ls y th .
Limestone Limestone Coal As above + work- 1000' near
Group Group, ab le  c o a ls  K i l s y t h ,

Lower Limestone S a n d sto n es , l im e -  400* near
Group, s to n e s  & s h a le s .  Lennoxtown.

C a lc ifero u s
Sandstone
Group.

Upper
Old
Red
Sandstone.

Upper Sedimentary S a n d sto n es ,lim e 500' a t
Group. s t o n e s ,  s h a le s .  Craigmaddie. 

Clyde P la tea u  O l iv in e - b a s a l t s .  2500* a t
Lavas. Craigmaddie.

Cementstone S a n d sto n es , l im e -  700' a t
Group, s to n e s  & s h a le s .  B a lla g a n .

Upper Group. 

Middle Group 

Lower Group.

50-100'  

500 »

White sandston es  
& co rn sto n es .
Red & purple sand
s to n e s  & co rn sto n es .
Red sa n d sto n es ,  2000' a t  
m arls & b r e c c ia s .  m l e a r r l .

The Upper Old Red Sandstone rocks are exposed on the 

north -w estern  f la n k s  o f  the Campsie and K i lp a tr ic k  h i l l s  and 

on the s o u th -e a s t  in  a f a u l t e d  i n l i e r  on the north s id e  o f  

the Campsie F a u lt  near K i l s y t h .  The reg io n a l dip o f  th ese  

sedim ents i 3 between 5° and 10° to  the s o u th -e a s t .  The 

sandstones a t  K i ls y th  are y e l lo w  in  co lour  and have a ca lcareou s  

Matrix c o n ta in in g  p eb b les  o f  quartz and thus they d i f f e r  in  

l i t h o l o g y  from those  n orth -w est  o f  the Campsie h i l l s .
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The Cementstone Group c o n s i s t s  o f  sa n d sto n es ,  th in  muddy 

l im eston es  and s h a le s  w ith an o c ca s io n a l  th in  ir o n s to n e  band, 

The Group i s  exposed above the Upper Old Red Sandstone  

sediments a long  the n orth -w estern  f la n k s  o f  the h i l l s ,  and 

in  sm all f a u l t e d  i n l i e r s  to  the Campsie F au lt  between S tr a th -  

blane and K i ls y th .  The form ation  reaches i t s  maximum 

th ick n ess  o f  700 f e e t  a t  B a llagan . To the e a s t ,  the 

formation th in s  c o n s i s t e n t l y  and a t  K ilsy th  i t  i s  absent  

and a b a s a l t  la y a  f lo w  i s  seen  r e s t in g  on Upper Old Red 

Sandstone sed im ents . A l i t t l e  to the e a s t  o f  t h i s  K i ls y th  

l o c a l i t y ,  Cementstones are again exposed but are l e s s  than  

100 f e e t  th ic k .

A sm all  i n l i e r  o f  Cementstones a lso  occurs a t  Carron 

r eserv o ir  near the cen tre  o f  the Campsie p la te a u .

A s im i la r  eastward a t t e n u a t io n  o f  the Cementstone Group 

i s  seen  a t  Gargunnock where the sedim ents are approxim ately  

400 f e e t  th ic k  but th in  to approxim ately  50 f e e t  a t  

S t i r l i n g  where f a u l t in g  and la c k  o f  exposure obscure the  

d e t a i l s .  I t  i s  not known whether the la v a s  come to r e s t  

d ir e c t ly  on Upper Old Red Sandstone sed im ents in  th is  r eg io n .

In the K i lp a t r ic k s ,  the Cementstones are exposed on ly  

on the so u th -w estern  margin where they are approxim ately  

400 f e e t  th ic k .

The Clyde P la tea u  Lava Group forms the main mass o f  the  

Campsie and K i lp a tr ic k  h i l l s .  In the K i lp a t r ic k s ,  the  

su ccess io n  commences w ith fo u r  f low s o f  Jedburgh b a s a l t  

fo llow ed by a sequence o f  Markle b a s a l t s  w ith  in t e r c a la t e d  

m ugearites and o c c a s io n a l  Jedburgh ty p es .  Towardsthe top 

the sequence, a few f low s  o f  C ra ig lock hart and Lunsapie  

b a sa lt  appear, d is p la y in g  v e r t i c a l  j o in t in g  and sometimes 

columnar j o in t in g  forming hexagons 2 to 3 f e e t  a c r o s s .

The Campsie p la tea u  stan d s  on average about 400 f e e t  

higher than the K i lp a tr ic k  h i l l s ,  r i s i n g  to between 

1200 and 1400 f e e t  above s e a - l e v e l .  The base o f  the la v a  

13 exposed on alm ost a ll |but the e a s te r n  s id e  o f  th e  h i l l s
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where the s t r a t a  dip under the scarp o f the Sauchie Craigs  

s i l l .

The s u c c e s s io n  a t  Campsie Glen i s : -

Upper
Group,

Lower
Group,

31-33 Markle b a s a l t .
2 9-30  a l b i t e  keratophyre and m ugearite .  
28 Jedburgh b a s a l t .
27 a l l i e d  to m u gearite .
26 Markle b a s a l t .
25 m ugearite .
23-24 Markle b a s a l t .

20-22 Jedburgh b a s a l t .
19 Decomposed porphyry.
18 Markle b a s a l t .
1 -17  Jedburgh b a s a l t .

T otal th ick n e ss  
g r e a te r  than  
1000  f e e t ,  top 
not seen .

Cementstone sed im en ts .

This s u c c e s s io n  i s  s im i la r  to the s u c c e s s io n  a t  

Gargunnock which commences w ith  a s e r i e s  o f  Jedburgh 

b a sa lt  f low s fo l lo w ed  by a sequence o f  Markle b a s a l t s  

with a few Jedburgh ty p e s .  At K i l s y t h ,  the s u c c e s s io n  

d i f f e r s  from t h i s  p a t te r n  commencing with two Markle 

b a sa lt  flow s fo l lo w ed  by a sequence o f  in t e r c a la t e d  

Jedburgh and Markle typ es  and topped by a sequence o f  

Markle b a s a l t s  and m u g ea r ite s .  The top o f  the la v a  

su c c e s s io n  i s  not seen  a t  any o f  the above l o c a l i t i e s ,  

but the la v a s  p r e se n t  comprise a th ick n ess  o f  over  

1000 f e e t  a t  Campsie Glen and 700 -  800 f e e t  a t  K ilsy th  

and Gargunnock.

The Upper Sedim entary Group i s  exposed a t  Craigmaddie 

Muir south o f  S tra th b lan e  and extends eastwards to  

lennoxtown where i t  reaches a th ick n e ss  o f  approxim ately  

500 f e e t .  This group Is a ls o  rep resen ted  a t  Sauchie  

Graigs but i t  i s  very  much a t ten u a te d ,  com prising l e s s  

than 100 f e e t  o f  sed im en ts . In both l o c a l i t i e s ,  the  

Gpper Sedimentary Group o v e r l i e s  the la v a s  and a t  Craigmaddie
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Muir, the b asa l beds are r ep resen ted  by a f in e  quartz  

conglomerate named the Craigmaddie Muir sandston e.

S tr u c tu r e . In the K i lp a tr ic k  h i l l s  the r e g io n a l  dip  

of the la v a s  i s  to the e a s t - s o u t h - e a s t  a t  between 3° and 

7° . A number o f v e n ts  p ie r c e  the la v a s  p a r t i c u l a r ly  near  

the n o r th -n o r th -w est  f a u l t e d  boundary and o f t e n  the la v a s  

dip away from the v e n ts  a t  a n g les  as g r ea t  as 20°. The 

l a t e r a l  e x te n t  o f  the f lo w s  i s  not g r ea t  (Ham ilton, 1956  

p 281) and they  are in t e r c a la t e d  with beds o f  t u f f  and ash .  

A few b a s a l t i c  in t r u s io n s  occur as c i r c u la r  b o sses  and the  

pla teau  i s  cut by s e v e r a l  e a s t - w e s t  f a u l t s .

The Campsie F a u lt  which forms the n orth -n orth -w estern  

boundary o f  the K i lp a tr ic k  h i l l s  swings in  s t r ik e  near 

to C a ty th ir s ty ,  and trends e a s t -w e s t  to form the southern  

boundary o f  the Campsie h i l l s .  There are a v a r i e t y  of  

opinions about the s tr u c tu r e  o f  the base o f  the la v a s  

along t h i s  southern  boundary (H a i ley ,  1925 p 1 3 8 ) ,  as 

the base i s  cut out by a f a u l t  over most o f  the ground. 

Where i t  i s  exposed a t  B a llagan  and K i l s y t h ,  the f i e l d  

r e la t io n s  d i f f e r  from each o th er .  AtjBallagan, the Upper 

Old Red Sandstone sedim ents are o v e r la in  d i r e c t l y  by Markle 

b a s a l t s .  B a i le y  (1925 p 138) thought th a t  the base o f  

the la v a  i s  diachronous and th er e fo re  v u l c a n i c i t y  occurred  

e a r l i e r  in  the e a s t  a t  a time when the Cementstone lagoon  

covered the B a llagan  -  Campsie area  ( see  F ig  1 ) ,  

A lt e r n a t iv e ly ,  the absence o f  the Cementstones a t  K ilsy th  

could be the r e s u l t  o f  n o n -d e p o s it io n  w ith overlap  by the 

basal la v a s  from the w est as a r e s u l t  o f  a topographic  

r is e  a t  t h i s  l o c a l i t y .  In t h i s  c a se ,  the Markle b a s a l t s  

o v er ly in g  the Upper Old Red Sandstone sedim ents would be 

the s t r a t ig r a p h ic a l  e q u iv a le n ts  o f  the Markle b a s a l t s  o f  

the Upper Group a t  Campsie Glen ( see  F ig  2 ) .  This l a t t e r  

hyp othesis  i s  supported by the eastward a t t e n u a t io n  o f  the  

Cementstones from Gargunnock to S t i r l i n g  ( s ee  p 18) andL ... _ ___
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the a t t en u a t io n  of  the Clyde P lateau  Lava3 and Upper 

Sedimentary Group from Craigmaddie Muir to North Third. 

There appears to have been an area o f  p e r s i s t e n t  s tr u c tu r a l  

u p l i f t  which l a s t e d  from the beginning o f  Cementstone times  

u n t i l  a t  l e a s t  the c lo se  of  Upper Sedimentary Group t im es .

The la v a s  o f  the Campsie h i l l s  d i s p la y  a reg io n a l  dip 

o f  approximately 5° to the s o u t h - e a s t ,  and are g e n t ly  

domed in  the reg ion  o f  the Carron r e s e r v o i r  exposing a 

small  i n l i e r  o f  the Cementstone Group.

The major v en ts  o f  the area have a lready been described  

(p 1 4 ) ,  but there are other  important i n t r u s i o n s .  To the 

north-west  o f  Meikle Bin, an e a s t - n o r t h - e a s t  -  w est-south  

west trending, in t r u s io n  i s  shown on the 1 inch G eological  

Su rvey ’s Sheet 31 and i s  des ignated 'dyke complex'.

There are many small  dykes in  t h i s  area, some with an 

e a s t - n o r t h - e a s t  -  w es t - so u th -w es t  trend, others  obv iou s ly  

r a d ia t i n g  from the Meikle Bin v e n t .  The rocks are o f t en  

h ig h ly  a l t e r e d  and there i s  l i t t l e  exposure in  the area ,  

making f i e l d  r e l a t i o n s  d i f f i c u l t  to e s t a b l i s h .  Geikie  

(1397 p 400) mapped the in t r u s io n  as a large  vent  over  

1 mile  i n  diameter,  but considered the Meikle Bin to be a 

small  vent  only  100 yards in  diameter.  B a i l e y  (1925 

pp 147 - 1 4 8 ) descr ibed the Meikle Bin vent  and s u g g e s t e d  

th a t  perhaps G e ik ie ' s  vent  should be inc luded with i t  as 

one composite i n t r u s i o n ,  but i t  i s  not represented  in  

t h i s  way on the G eo log ica l  Survey's  map, and G e i k i e ' s  vent  

i s  shown as a small  exposure o f  v o l c a n ic  ash"a few yards 

in  d i a m e t e r  a t  W ate rhead  b r i d g e .

There i s  l i t t l e  f a u l t i n g  recognised  w i th in  the Campsie 

l a v a s ,  but near ly  a l l  the small  f a u l t s  that  are known 

have an e a s t - w e s t  trend.
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Comparison between the Midland V al ley  o f  Scotland and 

o th er  r i f t  systems

There are many s i m i l a r i t i e s  between the Midland V al ley  

graben and o ther  r i f t s .  The Oslo graben i s  the neares t  

in  age.  I t  has a north-south  trend and conta ins  b a s a l t i c  

l a v a  o f  both l a t e  Carboniferous and Permian age (H ol tedahl ,  

1952 p 8 3 ) ,  but l i t t l e  information i s  a v a i la b le  about the 

graben i n  Engl ish .

The Ehine graben has been descr ibed in  more d e t a i l .

I t  o r ig in a t e d  as a l a t e  Variscan s tru c tu re  but it^major  

development took p la c e  in  Alpine t im es .  V u lc a n ic i t y  i s  

more marked i n  the n o r th -e a s t  branch o f  the r i f t  and 

occurs on ly  s p o r a d i c a l l y  e lsewhere.  The la v a s  are mainly  

o l i v i n e - b a s a l t s  r ich  in  napheline and a l k a l i s ,  and a few 

t r a c h y te s .  This i s  an a s s o c i a t i o n  which i s  found in  the 

Midland V a l ley  and i s  repeated in  East  A fr ica .

Chemical a n a l y s i s  o f  the German and S c o t t i s h  b a s a l t s  

shows the presence  o f  much carbon dioxide  as an a l t e r a t i o n  

agent,  and in  A f r i c a ,  i t  i s  present  in  abundance g iv in g  

r i s e  to c a rb o n a t i t e s  (Holmes, 1964 pp 1067-1078) .

In a l l  cases  where a cons iderab le  th ickness  o f  l a v a  

i s  extruded, there i s  a tendency fo r  the lavas  to become 

more ac id  towards the end o f  the v o lc a n ic  phase.  .The 

t r a c h y t i c  c en tra l  type cones o f  Meikle Bin and Misty Law- 

in  Scot land  have t h e i r  a n a lo g ies  in  s i m i l a r  i s o l a t e d  

a c i d i c  v en ts  in  East A fr ic a .  (Lixey,  1958 p 1 0 -1 1 ) .

Gregory (1921 p 18) d e f in es  r i f t  v a l l e y s  as those  

created ‘by the s in k in g  o f  the m ater ia l  th a t  once f i l l e d  

them between p a r a l l e l  f r a c tu r e s  of  the type known as 

f a u l t s ' .  This d e f i n i t i o n  i s  modif ied by Girdler  (1963,  

p 2) who s t a t e s  that  a ' r i f t  v a l l e y  means a depress ion  

between roughly p a r a l l e l  f a u l t s .  The rocks forming the 

f l o o r  may or may not be the same as those  forming the 

v a l l e y  shoulders  on e i t h e r  s i d e .  ' A c lo s e  examination
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of  the Rhine r i f t  and the East  Afr ican r i f t s  shows that  the 

s tr u c tu r e  i s  g e n e r a l ly  hounded by a s e r i e s  o f  f a u l t s ,  

sometimes en echelon ,  with the t o t a l  throw being taken up 

by each f a u l t  in  turn,  and sometimes by a s e r i e s  o f  small  

p a r a l l e l  s tep  f a u l t s  making up the t o t a l  displacement  

from the v a l l e y  f l o o r  to the c r e s t  o f  the f l a n k s .  These 

f e a tu r e s  can be recogn ised  in  the Midland V al ley  r i f t .  At 

Balmaha, two boundary f a u l t s  can be seen which are sub

p a r a l l e l  to each o ther  and l e s s  than h a l f , a  mile  apart .

One i s  pre-Upper Old Red Sandstone in  age,  the other  

d isp la y s  l a t e r  movements. The Southern Upland Fault  has 

a sm al ler  throw than the Highland Boundary Fau lt  and the

throw on the southern s id e  o f  the r i f t  i s  p a r t l y  taken up
$

by p a r a l l e l  f a u l t s ,  p a r t i c u l a r l y  the Kerse Loch and S t r a i t o n  

f a u l t s  i n  the south-we3t  and the Lammermuir f a u l t  in  the eas t .

In c e r t a i n  a s p e c t s ,  the Midland V al ley  i s  however 

unique. The boundary f a u l t s  o f  the r i f t  are remarkably 

s t r a i g h t  and p a r a l l e l  one with the o th er ,  and with the 

trend o f  the f la n k in g  country rocks.  In c o n tr a s t ,  the 

boundary f a u l t s  o f  the East A fr ican  r i f t s  u s u a l ly  cut across  

the p r e - e x i s t i n g  grain' in  the f lan k in g  country rocks or 

fo l l o w  o ld er  trends fo r  short  d i s t a n c e s ,  making a z i g - z a g  

p a t tern  o f  the f a u l t e d  v a l l e y  s i d e s .

Another f e a tu re  o f  the Rhine and East Afr ican  r i f t s  

i s  a ' b i f u r c a t i o n  o f  the r i f t  system. I t  i s  expla ined  

by Cloos (1930,  in  De S i t t e r ,  1959 p 144) as a doming 

and arching up o f  the crust  before the in c e p t io n  of  the 

graben. No such b i f u r c a t i o n  o f  the Midland Val ley  i s  

3een in  the B r i t i s h  I s l e s ,  although the f u l l  length  o f  

the r i f t  i s  not exposed. What happens to the r i f t  to the 

south-w est  o f  Ire land  or to the n o r th -e a s t  o f  Scotland i s  

not known except  for  H o l t ed a h l ' s  t e n t a t i v e  c o r r e la t io n  

( see  p 4 ) .
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THE GRAVITY SURVEY 

Measurements in  the f i e l d

Procedure. The area  i n v e s t i g a t e d ,  the Campsie and 

k i l p a t r i c k  h i l l s ,  l i e s  w i th in  a l a r g e r  area which has been 

surveyed and s t u d ie d  by Qureshi (Ph.D. t h e s i s ,  U n iv e r s i t y  

o f  Glasgow, 1961 ).'
r

Access to the h i l l s  fo r  g eo p h y s ica l  work i s  not good 

and only  four t r a v e r s e s  were made across  them by Qureshi.

The spac ing  o f  the s t a t i o n s  on these  tr a v e r s e s  v a r ied  from 

k  m i le  to 1 m i le  and did not provide  s u f f i c i e n t  inform ation  

to d e f in e  p r e c i s e l y  the g r a v i t y  f i e l d  in  the areav I s o g a l s  

could not  be i n t e r p o l a t e d  m eaningfu l ly  between the t r a v e r s e s .

The r e g io n a l  changes in  the Bouguer anomalies are a 

steady  r i s e  in  va lu es  to the s o u t h - e a s t  ( McLean and Qureshi,  

1966 ) ,  so that  the b e s t  way o f  carry ing  out a d e t a i l e d  

survey in  t h i s  upland area i s  by a p a r a l l e l  s e r i e s  o f  

t r a v e rse s  along north-w est  -  s o u t h - e a s t  l i n e s .  The 

spacing  o f  the s t a t i o n s  i s  a t  100 yard i n t e r v a l s  which i s  

c lo s e  enough to r e s o l v e  and confirm anomalies caused by 

small  f a u l t s  with throws of  as l i t t l e  as 100 f e e t .

D i f f i c u l t y  o f  a cce s s  and geographic l o c a t i o n  in  the 

open moorland made a m o d i f i c a t io n  o f  the i n i t i a l  plan  

n ecessary .  D e ta i l e d  tr a v e rse s  were f i r s t  s e t  out over the 

a c c e s s i b l e  roads and farm tra ck s ,  then fu r th er  tr a v e rse s  

were taken over the remaining open country f o l l o w i n g  so 

f a r  as p o s s i b l e  those fences  and w a l l s  which trend in  

approximately  north-south  or north-west  -  s o u t h - e a s t  

d i r e c t i o n s .  The fen ces  and w a l l s  are shown on the 2k  inch 

Ordnance Survey maps and th i s  permits the s t a t i o n s  to be 

l o c a t e d  to w i th in  £ 25 f e e t .  F i n a l l y ,  more t r a v e rse s  

were planned to g iv e  fu r th er  d e t a i l  in  areas o f  g r e a t e r  

i n t e r e s t  such as the Waterhead reg ion  ( see  p 44),.
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A t o t a l  o f  1>909 s t a t i o n s  wore e s t a b l i s h e d  in  the area 

o f  240 square m i l e s  which with the 146 s t a t i o n s  e s t a b l i s h e d  

by Qureshi g iv e s  a t o t a l  of  2055 s t a t i o n s  and a s t a t i o n  

d e n s i t y  o f  8 .6  s t a t i o n s  per square m i l e .  The d e n s i ty  r i s e s  

to 1 5 .7  s t a t i o n s  per square m ile  in  the 24 square m i le s  about 

rtaterhead.

The d i s t r i b u t i o n  o f  g r a v i t y  s t a t i o n s  i s  shown on the 

g e o l o g i c a l  map ( see  Map 1 ) ,  and d e t a i l s  o f  the l o c a t i o n s  

of  the s t a t i o n s  are lodged with the department o f  Geology  

of  the U n iv e r s i t y  o f  Glasgow and with the I n s t i t u t e  o f  

G eo lo g ica l  S c i e n c e s .

The a l t i t u d e  o f  the g r a v i t y  s t a t i o n s  i s  obtained by 

survey ing  with a rtatts l e v e l  from Ordnance Survey bench 

marks which are t i e d  in t o  the Ordnance datum at  Newlyn.

The accuracy o f  the surveying i s  checked e i t h e r  by 

ty in g  in t o  o ther  bench marks along and a t  the ends o f  the 

t r a v e r s e s  where t h i s  i s  p o s s i b l e ,  or by ' d o u b l e - l e v e l l i n g ' .  

The maximum c l o s i n g  error  t o l e r a t e d  i s  1 f o o t .

Further tc  t h i s  work, two reconnaissance  t ra v erses  

were l a i d  out a long approximately north-south l i n e 3  from 

Bowling to Barrhead and from Milngavie  to Eastwood across  

the Glasgow s y n c l i n e .  A t o t a l  of  50 s t a t i o n s  are e s t a b l i s h e d  

along the two t r a v e rs e s  with the s t a t i o n s  spaced a t  between 

k m i le  and 1 m i l e .  In p r a c t i c e ,  bench marks were s e l e c t e d  

so f a r  as p o s s i b l e  a t  k mile  i n t e r v a l s  and the gravimeter  

s e t  up next  to the bench mark. The h e ig h t  o f  the g r a v i t y  

s t a t i o n  i s  taken as the h e ig h t  o f  the bench mark with  

r e s p e c t  to the Newlyn datum l e s s  the h e ig h t  of  the bench 

mark above the ground.

Observat ional  e r r o r s . Three gravimeters  were used at  

d i f f e r e n t  s ta g e s  o f  the survey ,  namely a F r o s t ,  a o'orden 

'P ioneer '  and a new uorden 'P ro sp e c to r ' .  The »»orden 

'P rospector '  was used over the whole network of  base  

s t a t i o n s  and fo r  572 f i e l d  s t a t i o n s .  I t s  d r i f t



27.

c h a r a c t e r i s t i c s  were e x c e l l e n t ,  the d r i f t  being u s u a l ly  

l e s s  than the reading' error  o f  0 .1  s c a l e  d i v i s i o n  ( l e s s  

than 0 .01  m g a l ) . f o r  l i n k s  completed w i th in  an hour.

The instrument was l a t e r  returned to the manufacturer
c

and the c a l i b r a t i o n  constant  was changed by 6 x 10 mgal

per s c a l e  d i v i s i o n ,  a va lue  which i s  l e s s  than the small
-5d ia l  v a r i a t i o n  o f  0 .07^ or 7 x 10 mgal per s c a l e  d i v i s i o n  

quoted by the manufacturer.

The standard error  o f  th i s  instrument i s  -  0 .01  mgal.

The Worden ' P io n e e r 1 and Frost  gravimeters  proved to 

be l e s s  r e l i a b l e ,  the 'P ioneer '  d i s p la y in g  a standard  

error  o f  -  0 .015  mgal over the Hil ton-Xilsyth-Dennyloanhead  

base s t a t i o n  l i n k s .  The Frost  gravimeter d r i f t e d  unevenly  

at a h igher  r a te  than e i t h e r  o f  the »vordens, approximately  

0 .05  mgal per hour, r e s u l t i n g  in  a standard error o f  <. 

t  0 .0 2  mgal fo r  t h i s  instrum ent.

The c a l i b r a t i o n  constant  o f  0 .09973 mgal per s c a l e  

d i v i s i o n  su p p l ied  by the manufacturer f o r  the new >*orden 

'Prospector '  i s  a c ce p t ed .  The Worden 'P ioneer ' was 

r e - c a l i b r a t e d  a g a in s t  the c a l i b r a t i o n  l i n e  of  the G eo log ica l  

Survey ( B u l l e r w e l l ,  1952 pp 303-315 ) by members o f  the 

s t a f f  o f  the Department o f  Geology o f  the U n ivers i ty  of  

Birmingham, and no error  could be d e tec ted  in  t h i s  c a l i b r a t i o n  

of  0 .08433 mgal per s c a l e  d i v i s i o n  when the performance of  

the instrument was compared to that  of  the 'Prospector'

( see  Table 5 ) •

The Frost  gravimeter  was a l s o  c a l ib r a t e d  along the 

G eolog ica l  Survey c a l i b r a t i o n  l i n e  ( McLean, I960 p 9 ) 

in  1959 and found to be -  0 .10175 mgal per s c a l e  d i v i s i o n .

Three loops' o f  the base s t a t i o n  network ( see  p 2 8 ) 

are read us in g  the Frost  meter r̂ nd the r e s u l t s  compared 

to the • P rosp ector '  va lu es  which are taken as standard.

The Fros t  gravimeter  i s  r e - c a l i b r a t e d  for  each l i n k  

with r e s p e c t  to the 'P ro s p e c t o r ' ,  and the r e s u l t s  shown
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The mean o f  the c a l i b r a t i o n  fa c to r s  o f  the Frost

gravimeter i s  -  0.10291 mgal per d ia l  d i v i s i o n  with a

standard dev ia t io n  o f  0.00200 mgal per d ia l  d i v i s i o n  and a

standard error o f  0.00071 mgal per d ia l  d i v i s i o n .  The weighted

mean i s  -  0 .10223 mgal per d ia l  d i v i s i o n .  The c lo se  agreement

between the Pioneer  and Prospector gravimeters in d ic a te s  
that  no r e ^ c a l ib r a t io n  i s  necessary .  _____
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i n  Table 5.  The r e - c a l i b r a t e d  Frost  c a l i b r a t i o n  constants  

are weighted according to the g r a v i t y  d i f f e r e n c e s  along  

t h e i r  r e s p e c t i v e  l i n k s  and the weighted mean i s  computed. The 

r e v i s e d  cons tant  i s  -  0 .10223 mgal per s c a l e  d i v i s i o n .  The 

a r i th m et ic  mean i s  -  0 .10291 mgal per s c a l e  d i v i s i o n  with a 

standard d e v ia t i o n  o f  £ 0 .00200 mgal per s c a l e  d i v i s i o n  and 

a standard error  o f  -  0 .00071 mgal per s c a l e  d i v i s i o n .  The 

c o r r e c t i o n  to the o r i g i n a l  constant  us in g  the weighted mean 

i s  0 .00048  mgal per s c a l e  d i v i s i o n  which would amount to a

d i f f e r e n c e  o f  0 .1  mgal fo r  a change in  g r a v i t y  o f  20 .83  mgal.
*

There i s  l i t t l e  p o in t  in  r e - c a l c u l a t i n g  the r e s u l t s  o f  the  

fou r  t r a v e rs e s  which were surveyed with th i s  instrument s in c e  

the a b so lu te  error  in  the va lue  o f  g r a v i ty  due to the  

o r i g i n a l  c a l i b r a t i o n  constant  i s  l e s s  than 0 .1  mgal f o r  6l f i  

o f  the s t a t i o n s ,  l e s s  than Q13 mgal fo r  79?& o f  the s t a t i o n s  

and l e s s  than 0 .2  mgal f o r  9 8 .5 #  o f  the s t a t i o n s .

The base s t a t i o n  network

The area surveyed extends over 240 square m i le s  and 

adjacent  to i t  are four base s t a t i o n s  e s t a b l i s h e d  by 

B u l le r w e l l  (1952 pp 303-315 )• They are a t  Anniesland,

M il ton ,  Bennyloanhead and S t i r l i n g .  The s t a t i o n s  are  

convenient  fo r  the ea s ter n  and s o u th -ea s te r n  parts  o f  the

a rea ,  but i t  was expedient  to e s t a b l i s h  three more base
.

s t a t i o n s  a t  K i l s y t h ,  Carronbridge , and F in try .
• • ' /

Another base s t a t i o n  i s  e s t a b l i s h e d  in  the department 

o f  Geology o f  the U n iv e r s i t y  o f  Glasgow to check p e r i o d i c a l l y  

on the performance o f  the gravimeter.  The G eo log ica l  Survey's  

base s t a t i o n  a t  Renfrew Airport i s  a l s o  t i e d  in to  the network 

although i t  was not used. The l a t t e r  base s t a t i o n  i s  o f
t

s p e c i a l  importance because o f  i t s  l i n k s  o u ts id e  Scot land .
i j

The network i s  shown in  Fig  3 and has a maximum c l o s i n g  

erro r  in  any complete loop o f  l e s s  than 0 .04  mgal.

The c l o s i n g  errors  are adjusted by a graphica l  method 

(S m ith ,1951 pp 222-227) and are complete ly  d i s t r i b u t e d .
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F i g .  3.

Base s t a t i o n  network showing c lo su re  errors  

and l i n k s

\

All  va lu es  are observed d i a l  readings  fo r  the ..orden 

'Prospector '  which has a c a l i b r a t i o n  constant  o f  0.09973  

mgal per d i a l  d i v i s i o n .  The readings  are p o s i t i v e  fo r  a 

c lockw ise  c i r c u i t .
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I n  a t r i a n g u l a r  c i r c u i t ,  t h e  mean s q u a r e  c l o s u r e  

e r r o r  i s  e q u a l  to  t h r e e  t i m e s  t h e  mean s q u a r e  e r r o r  

(Cook,  1953 p 5 1 1 ) .  I n  t h e  above  n e t w o r k ,  o m i t t i n g  t h e  

l o o p  M i l t o n - F i n t r y - C a r r o n b r i d g e - K i l s y t h - M i l t o n  s i n c e  i t  

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

0 . 0 3 8  d i a l  u n i t s  and t h r e e  t i m e s  t h e  mean s q u a r e  e r r o r
2

is .  0 .0 3 7  d i a l  u n i t s  w hich  i s  a  good a g r e e m e n t .  A s t a t i s t i c a l  

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

m i s c l o s u r e  i n  t h e  o m i t t e d  M i l t o n - F i n t r y - C a r r o n b r i d g e -  

K i l s y t h - M i l t o n  l o o p  a r e  e q u a l  to the  b e s t  r e s u l t s  i n  any 

o f  t h e  t r i a n g u l a r  l o o p s .

The d i f f e r e n c e s  i n  o b s e r v e d  g r a v i t y  be tw een  each  ba3r&-' 

s t a t i o n  and Pendulum House ,  Cam br idge ,  a r e  shown i n  T ab le  6.

D e t a i l e d  p l a n s  g i v i n g  t h e  l o c a t i o n s  o f  t h e  a d d i t i o n a l  

b a s e  s t a t i o n s  a r e  l o d g e d  w i t h  t h e  D ep a r tm e n t  o f  Geology  

o f  t h e  U n i v e r s i t y  of  Glasgow and  t h e  G e o l o g i c a l  S u rv e y .

R e d u c t i o n  o f  r e s u l t s

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

s u r v e y  i s  to  d e t e r m i n e  t h e  b a s e  o f  t h e  Clyde P l a t e a u  L a v a s .

I n  t h e  Campsie h i l l s ,  t h e  b a s e  o f  t h e  l a v a  i s  e x posed  a t  

s e v e r a l  l o c a l i t i e s  and i s  b e tw ee n  300 and  600 f e e t  above  

s e a - l e v e l  and t h e r e f o r e  a Bouguer  c o r r e c t i o n  to  a  datum 

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

i n  an  e r r o r  a s  g r e a t  as  0 . 7 5  m ga l .  f o r  t h i s '  r e a s o n ,  t h e  

r e s u l t s  a r e  r e d u c e d  t o  a  l o c a l  datum a t  + 300 f e e t  O.D. 

(N ew lyn ) ,  w hich  i s  approx im ate ly  th e  h e i g h t  above s e a -  

l e v e l  o f  t h e  b a s e  o f  t h e  Clyde  P l a t e a u  Lavas  i n  t h e  r e g i o n  

o f  t h e  m a in  b a s e  s t a t i o n  a t  K i l s y t h .  The v a l u e  o f  g r a v i t y  

a t  K i l s y t h  i s  t a k e n  a r b i t r a r i l y  to be ze ro  .and t h e  r e s u l t s  

a r e  computed as l o c a l  a n o m a l i e s .  Th is  method has  th e  

a d v a n t a g e  t h a t  no a s s u m p t i o n s  a r e  made r e g a r d i n g  th #  l o c a l  

g e o l o g y  o r  d e n s i t i e s  b e tw ee n  -♦•300 f e e t  and s e a - l e v e l  i n



Table 6.

D i f f e r e n c e  i n  o b s e r v e d  g r a v i t y  (mgal )  be tw ee n  each  

ba3e  s t a t i o n  and Pendulum House ,  Cam bridge .

Base  s t a t i o n  G r a v i t y  '̂ y a l u e s '" ~

K i l s y t h . + 3 2 3 .6 8

M i l t o n . + 3 3 3 .1 7 + 3 3 2 .9 9

F i n t r y . + 3 3 0 .7 2

C a r r o n b r i d g e . + 3 1 0 .6 0

S t i r l i n g . + 3 4 6 .3 0 + 3 46 .55

D e n n y lo a n h e a d . + 3 3 7 .0 5 + 337 .05

A n n i e s l a n d . + 3 3 0 .2 2 + 3 3 0 .1 6

R enfrew . + 3 3 3 .4 1 + 3 3 3 .4 2

Glasgow U n i v e r s i t y . + 3 2 7 . 6 3

The v a l u e  a t  Pendulum House ,  Cambridge ,  i s  t a k e n  

a s  981 2 6 5 .0 0  mgal  and t h e  above  v a l u e s  a r e  c a l c u l a t e d  

v i a  t h e  Dennyloanh.ead  b a s e  s t a t i o n .
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t h e  r e d u c t i o n  o f  t h e  g r a v i t y  r e s u l t s  and t h e  a n o m a l i e s  

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

T h i s  l e a d s  to  a  more a c c u r a t e  q u a n t i t a t i v e  a n a l y s i s  o f  

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

t h e  r e s u l t s  c a n n o t  be compared  d i r e c t l y  w i t h  Pendulum 

H ouse ,  C a m b r id g e ,  o r  w i t h  o t h e r  g r a v i t y  s u r v e y s  b e c a u s e  o f  

t h e  d i f f e r e n t  da tum.  To a l l o w  t h i s ,  t h e  map o f  l o c a l  

B ouguer  a n o m a l i e s  (Map 2) i s  c o n v e r t e d  to  a  map o f  

B ouguer  a n o m a l i e s  (Map 4) which  a r e  l i n k e d  to  Pendulum 

House,.  C a m b r id g e ,  on t h e  I n t e r n a t i o n a l  G r a v i t y  Fo rm ula  

( 1 9 3 0 ) ,  by means o f  a n  i s o c o r r e c t i o n  map.

The a n o m a l i e s  shown i n  Map 2 and i n  t h e  A ppendix  B r a r e  

t h e r e f o r e  l o c a l  B ouguer  a n o m a l i e s  c a l c u l a t e d  w i t h  r e s p e c t  

t o  t h e  K i l s y t h  b a s e  s t a t i o n ,  t h a t  i s ,  t h e  anomaly  a t  

K i l s y t h  i s  t a k e n  t o  be z e r o ,  w here  t h e  B ouguer  anomaly  

i s  d e f i n e d : -
v <2Y] ! * ”. - TV? I - -r*rrv : -m • • " t

B ouguer  anom aly  = O b se rv ed  g r a v i t y  + f r e e  a i r  c o r r e c t i o n

-  B o u g u e r  c o r r e c t i o n  ■* t e r r a i n  c o r r e c t i o n

-  t h e  o r e  t i d a l .  I  g r a v i t y . .

The a l t i t u d e  c o r r e c t i o n . The f r e e  a i r  c o r r e c t i o n  

and  t h e  B ouguer  c o r r e c t i o n  a r e  combined to  g i v e  a s i n g l e  

e l e v a t i o n  f a c t o r  which  i s  u sed  to  c o r r e c t  f o r  t h e  a l t i t u d e  

o f  each  s t a t i o n  above datum. The f r e e  a i r  c o r r e c t i o n  i s  

0 . 0 9 4 0 6  m ga l  p e r  f o o t  o f  a l t i t u d e  o f  t h e  g r a v i t y  s t a t i o n  

above da tum.  The d e n s i t i e s  u s e d  f o r  t h e  Bouguer  c o r r e c t i o n  

a r e  ( s e e  pp  5 5 -73  ) .

2 . 4 7  -  0 . 0 1  g/cm^ f o r  t h e  S c o t t i s h  C a r b o n i f e r o u s  L i m e s t o n e .

2 . 7 2  -  0 . 0 3  g/cm-^ f o r  t h e  Clyde p l a t e a u  L a v a s .

2 . 5 6  -  0 . 0 4  g/cm^ f o r  t h e  C em en ts to n e  g r o u p .

2 . 3 6  -  0 . 0 5  g/cm^ f o r  t h e  Upper Old Bed S a n d s t o n e ,

and a r e  s u b s t i t u t e d  i n  t h e  f o r m u l a '

B ouguer  c o r r e c t i o n  = 0 . 0 1 2 7 6  O’ mga l  p e r  f o o t ,
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w here  i s  t h e  d e n s i t y  o f  t h e  r o c k s  exposed  a t  th e

s u r f a c e  and shown on t h e  g e o l o g i c a l  map.  T h e r e f o r e ,  t h e  

b o u n d a r i e s  o f  t h e  c h a n g e s  o f  d e n s i t y  i n  t h e  B ouguer  

c o r r e c t i o n  a r e  c o i n c i d e n t  w i th  t h e  b o u n d a r i e s  o f  t h e  above 

s t r a t i g r a p h i c a l  u n i t s  a3 shown on t h e  g e o l o g i c a l  maps .

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

m inus  t h e  B ouguer  c o r r e c t i o n  and t a k e s  t h e  v a l u e s  

0 . 0 6 2 5 4  mgal  p e r  f o o t  f o r  t h e  S c o t t i s h  C a r b o n i f e r o u s  L i m e s t o n e .

0 . 0 5 9 3 5  mgal  p e r  f o o t  f o r  t h e  C lyde  P l a t e a u  L a v a s .

0 . 0 6 1 3 9  mgal  p e r  f o o t  f o r  t h e  C e m e n ts to n e  g ro u p .

0 . 0 6 3 9 5  mgal  per fo o t  f o r  the Upper Old Bed Sandstone .

The t e r r a i n  c o r r e c t i o n .  The t e r r a i n  c o r r e c t i o n s  a r e  

made u s i n g  a Hammer’s zone c h a r t  ( Hammer, 1939 p 133 ) ,  

and  t h e  v a l u e  f o r  t h e  d e n s i t y  o f  t h e  t e r r a i n  i s  t a k e n  to 

be 2 . 7 2  g /cm ^ .  T h i s  c o r r e c t i o n  i s  a l e n g t h y  and  t im e  

consum ing  o p e r a t i o n  and  two m e thods  o f  r e d u c i n g  t h e  amount 

o f  c a l c u l a t i o n  a r e  em ployed .

The c o r r e c t i o n s  f o r  Hammer 's zones  B and C a r e  e s t i m a t e d  

i n  t h e  f i e l d  and t h e  zones  D to  G a r e  c a l c u l a t e d  i n  t h e  

s t a n d a r d  m anner  u s i n g  2% i n c h  t o  1 m i l e  maps.  The zones  

H, I f  and  J  a r e  computed  f o r  e v e r y  t e n t h  s t a t i o n  b e c a u s e  

t h e  g r a v i t y  s t a t i o n s  a r e  s u f f i c i e n t l y  c l o s e  t o g e t h e r  to

a l l o w  a  l i n e a r  i n t e r p o l a t i o n  o f  th e  t o t a l  c o r r e c t i o n  o v e r
•

t h e  i n t e r v e n i n g  n i n e  s t a t i o n s .  I t  i s  known t h a t  a change  

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

a c c o r d i n g  to  a  p a r a b o l i c  law  ( s e e  l a t e r ,  and  Neumann,

1963  pp 5 2 3 - 5 3 4 ) ,  b u t  t h e  ch a n g e s  i n  a l t i t u d e  e n c o u n t e r e d  

o v e r  d i s t a n c e s  o f  1000 y a r d s ,  t h a t  i s  e v e r y  t e n t h  s t a t i o n ,  

a r e  so s m a l l  "that f o r  Hammer 's  zones  H, I ,  and J ,  t h e  

s e c t i o n  o f  t h e  p a r a b o l a  i n v o l v e d  can  be a p p r o x i m a t e d  to  

a s t r a i g h t  l i n e  w i th  an  e r r o r  o f  l e s s  t h a n  0 . 0 1  m g a l .

T h e r e f o r e  t h i s  i n t e r p o l a t i o n  i s  v a l i d  w i t h i n  t h e  l i m i t s  

o f  e r r o r  o f  t h e  s i r v e y ,  and s a v e s  a g r e a t  d e a l  o f  t ime. .



i n  com pu t ing  t h e  t e r r a i n  c o r r e c t i o n .

The o u t e r  zo n es  K, L,  and  M o f  Hammer 's  c h a r t  a r e  so 

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

1 i n c h  to  1 m i l e  s c a l e  and t h e  Neumann method of.  c o r r e c t i o n  

f o r  t e r r a i n  a t  a  g r e a t  d i s t a n c e  f rom th e  s t a t i o n  i s  

employed  (Neumann,  1963 pp 5 2 3 - 5 3 4 ) .

The method  i n v o l v e s  t h e  c o m p u t a t i o n  o f  a  s t a n d a r d  

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

v a r y i n g  s t a t i o n  h e i g h t .  T h i s  p a r a b o l a  i s  t h e  P a r a b o l e -  

g a b a r i t  o f  Neumann ( see  F i g  4 ) .  I s o c o r r e c t i o n  maps o f  

t h e  v a l u e s  ZQ and GQ a r e  drawn u p ,  where ZQ i s  th e  h e i g h t  

a t  which a  g i v e n  t e r r a i n  c o r r e c t i o n  i s  a  minimum, and 

Gq i n  t h e  minimum v a l u e  o f  t h a t  t e r r a i n  c o r r e c t i o n .  The 

v a l u e s  ZQ and GQ g o v e r n  t h e  p o s i t i o n  o f  t h e  axe3 of  th e  

p a r a b o l a  f o r  a  g i v e n  s t a t i o n .  I n  p r e p a r i n g  t h e  i s o 

c o r r e c t i o n  m aps ,  t h e  t e r r a i n  c o r r e c t i o n s  f o r  49 s t a t i o n s  

were  made f o r  Hammer 's zones  K, L,  and M i n  t h e  s t a n d a r d  

m a n n e r ,  and t h e  v a l u e  f o r  ZQ and Gq c a l c u l a t e d  f o r  each  

s t a t i o n  by t h e  Neumann m e thod  (Neumann, 1963 p 528 ) .

I n  t h i s  c a s e ,  t h e  v a l u e s  f o r  GQ a l l  a p p r o x im a te  to  

0 . 0 1  mgal  ( s e e  F i g  5) and t h u s  t h e  o r d i n a t e  o f  t h e  t u r n i n g  

p o i n t  o f  t h e  P a r a b o i e - g a b a r i t  i s  f i x e d  a t  Y = 0 . 0 1  mga l  

on F i g  4.  The v a l u e s  f o r  ZQ which  g o v e rn  th e  a b s c i s s a e  

X o f  t h e  ps rabola  a r e  c o n t o u r e d  and t h e  i s o c o r r e c t i o n  map 

drawn up on a t r a n s p a r e n t  o v e r l a y  which  can  be p l a c e d  

o v e r  a  1 i n c h  to  1 m i l e  map o f  t h e  g r a v i t y  s t a t i o n s  so 

t h a t  t h e  v a l u e  o f  ZQ f o r  any  g iv e n  g r a v i t y  s t a t i o n  can  

be i n t e r p o l a t e d .  T h e r e f o r e ,  knowing t h e  a b s c i s s a e  and 

o r d i n a t e  o f  t h e  t u r n i n g  p o i n t  o f  t h e  parabo la ,  t h e  t e r r a i n  

c o r r e c t i o n s  f o r  Hammer's  zones  K, L,  and M a t  any  g i v e n  

s t a t i o n  o f  known h e i g h t  can be r e a d  from F i g  4. The 

i s o c o r r e c t i o n  map f o r  the Campsie and K i l p a t r i c k  h i l l s  

i s  shown i n  F i g  o.

The t e r r a i n  c o r r e c t i o n s  were n o t  c a lc u la te d  us ing  

an e l e c t r o n i c  com putor  ( B o t t ,  1959 pp 1 - 1 0 )  b eca u se  

t h e  c l o s e  s p a c i n g  o f  t h e  g r a v i t y  s t a t i o n s  a l l o w e d  i n t e r p o l a t i o n
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Terrain c o r r e c t i o n  for  Kcraaor’a zones 

Ej -  L,  and H ( lUauanrx method ) .

» P a r a b o l e - g a b a r l t  » for denoity 2.72 g/oa** •
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0 - 7 -

0  6 -  
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The va lues  o f  fo r  49 po in ts  w i th in  the area  

o f  the survey.

v>-
These va lu es  approximato to the piano aurfaee

0Q « 0.01 aignl#

o Vo

vO

The ten k i lom etre  £ r id  re feren ce  la  shown on the 

aap and the s c a l e  i s  1 inch to 3 f i i les#
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FIu 6.

I f i o o o r r e c t l o a  n a c  ZQ ( f a c t  )»

'

The t e a  kilometro  gr id  re feren ce  la  ahown on the 

uap and the oca le  la  1 Inch to 3 ^ i lea*



and s a v e d  much t im e  compared w i th  s o r t i n g  th e  d a t a  

f o r  t h e  com puto r .

Summary o f  e r r o r s

Observed  g r a v i t y .  The g r a v i m e t e r  can be r e a d  w i th

an a c c u r a c y  o f  0 .0 1  mgal  u n d e r  mos t  c o n d i t i o n s  ( s e e  p 27)

b u t  t h e  e r r o r  may i n c r e a s e  to  0 . 0 2  mgal  u n d e r  a d v e r s e

C r o s s - c o u n t r y  c o n d i t i o n s  when t h e  m e t e r  i s  o p e r a t e d  on

s o f t  g round  i n  a h ig h  wind.

The d r i f t  o f  t h e  no rd en  g r a v i m e t e r s  i s  be tween  0 . 0 1

and 0 . 0 3  mgal  p e r  h o u r  ( s e e  p 27 ) and r e p e a t e d  base

s t a t i o n  r e a d i n g s  o v e r  a  p e r i o d  o f  s e v e r a l  ho u r s  i n d i c a t e s

t h a t  t h e  d r i f t  i3  l i n e a r  f o r  a t  . . l e a s t  3 to  4 h o u r s .  The 
in ofe

l i k e l y  e r r o r k o f  a t i e  from b ase  to  a s t a t i o n  due to th e
dUrtt ' '

d r i f t ^ i s  -  0 . 0 1  mgal  w i th  a maximum v a l u e  o f  -  0 . 0 3  m g a l .  

The e r r o r  may i n c r e a s e  to  a maximum o f  -  0 . 0 5  mgal  w i th  

t h e  F r o s t  g r a v i m e t e r  due t o  i t s  i r r e g u l a r  d r i f t  c h a r a c t e r - ^ -  

i s t i c s .

The e r r o r  i n  any  l i n k  o f  t h e  base  s t a t i o n  n e tw o rk  i s  

l e s s  t h a n  -  0 .01  mgal  ( s ee  p 29 ) and t h i 3  e r r o r  mus t  

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

g r a v i t y  o f  any  s t a t i o n  which  has  been  m easured  from an 

i n t e r m e d i a t e  b ase  s t a t i o n .

Sa l y  g 'lH J i i1 B*a * 3-otitJ wogo-^w s o o u p ia d > and tr io v a l u ea

J JI ■■¥(_■■ l|

A l t i t u d e  c o r r e c t i o n . The a l t i t u d e  c o r r e c t i o n  i s  

a p p r o x i m a t e l y  0.06* mgal  p e r  f o o t  ( s ee  p 34 ) and t h e

h e i g h t s  o f  a l l  t h e  s t a t i o n s  a r e  known to  -  0 . 1  f e e t ,

t h e r e f o r e  t h e  e r r o r  i n  t h i s  c o r r e c t i o n  due to  t h e  e r r o r

i n  t h e  l e v e l l i n g  i s  -  0 .0 0 6  mgal .
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Table 7 .

S t a t i o n D ifference

0 .2 0  measured from Milton and Milton bases.

Bouguer anomaly +9.21 -*-8.93 0.28

Q.26 Measured from Milton and Milton bases

Bouguer anomaly +1.66 +1.54 0 .1 2

0 .34  measured from Pintry  and Carronbridge bases

Bouguer anomaly -3 .7 9  -3*75 0.04

V.59 measured from Carronbridge and S t ir l in g  bases

Bouguer anomaly -3*70 -3*51 0.19

Root mean square value 0 .09

A l l  v a lu es  i n  mgal.

T  p . r f

The erro r  in  the Bouguer c o r r e c t io n  due to the error  

in  the rock d e n s i t y  may be as grea t  as 0 .0005 mgal per fo o t  

f o r  the Upper O.R.S. sediments  and as l i t t l e  as 0.0001 mgal 

per f o o t  f o r  the S c o t t i s h  Carboniferous Limestone sediments .  

In p r a c t i c e ,  only  the Clyde P la teau  la v a s  occupy the high  

ground which g iv e s  r i s e  to la rg e  Bouguer c o r r e c t i o n s ,  and 

an a l t i t u d e  o f  1000 f e e t  above datum could r e s u l t  in  an 

error  in  the Bouguer c o r r e c t io n  o f  as g rea t  as -  0 .4  mgal.  

However, over most o f  the area ,  the l i k e l y ^ e r r o r  in  the 

a l t i t u d e  c o r r e c t io n  in c lu d in g  the error  in  the Bouguer 

c o r r e c t i o n  i s  -  0 .2  mgal* , • ~ "7 . -

Terrain c o r r e c t i o n .  The standard d e v ia t i o n  o f  a 

complete t e r r a in  c o r r e c t io n  by Hammer's method i s  g iven  

as -  0 .1  mgal ( Hammer, 1939 p 194 ) ,  but t h i s  error  a p p l ie s  

only  to the method o f  computation and does not take in to  

account the error  in  the topographic  maps.

The he ight  d i f f e r e n c e s  o f  zones B and C o f  HammerAs 

zone chart are est im ated  in  the f i e l d ,  and the s t a t i o n  

l o c a t i o n  i s  always chosen so th a t  the c o r r e c t io n  required  

f o r  th ese  zones i s  minimal and in  many case s  n e g l i g i b l e .

The error  in  the contouring on the 2h inch to 1 m i le
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Ordnance Survey map can be as grea t  as 25 f e e t  and thia  

in troduces  a maximum p o s s i b l e  error  of  0 .1 2  mgal in  zone 

D and 0 .0 8  mgal in  zones £ and F, but i s  n e g l i g i b l e  

t h e r e a f t e r .  However, when the contour error  i s  as great  

as t h i s ,  the error  i s  obvious from s t a t i o n  l e v e l l i n g  and 

an approximate compensation can be app l ied  to a t  l e a s t  

halve  the e r r o r .

The error  due to the Neumanns method i s - n o  g r ea t er  than 

the error  i n  the standard method o f  t e r r a in  c o r r e c t io n .

The maximum t o t a l  error  in  the t e r r a in  c o r r e c t i o n  i s  

- 0 . 1 3  mgal and the l i k e l y  error l e s s  than 0 .1 0  mgal.

T heore t ica l  g r a v i t y .  The error  in  the t h e o r e t i c a l  

g r a v i t y  i s  in  e f f e c t  an error  in  f i x i n g  the l a t i t u d e  or 

l o c a t i o n  o f  the s t a t i o n .  The g r a v i t y  s t a t i o n s  are p l o t t e d  

on inch to 1 m i le  Ordnance Survey maps with an accuracy  

of  approximately 50 f e e t .  The g r a v i t y  g rad ient  due to 

l a t i t u d e  in  the reg ion  o f  the survey i s  1 .2173  mgal per 

m i l e ,  and th ere fo re  the error  in  the l a t i t u d e  c o rr e c t io n  

i s  0 .0 2  mgal.

Total error  o f  the g r a v i t y  survey . Two errors  are 

r e l e v a n t  to the q u a n t i t a t i v e  a n a ly s i s  o f  the g r a v i t y  

survey .  They c o n s i s t  o f  the accumulated standard  

d e v ia t io n  o f  the Bouguer anomaly at  any g iven  s t a t i o n  

with r e s p e c t  to K i l s y t h ,  and the error o f  the d i f f e r e n c e  

between the^Bbaguer:.;anomalies o f  any two neighbouring  

s t a t i o n s .

The maximum error  o f  any g iven  s t a t i o n  at  high a l t i t u d e  

( t h a t  i s ,  above 1000 f e e t  above datum) i s  -0 .4 1  mgal.

The l i k e l y 1..error o f  any g iven  s t a t i o n  with r e s p e c t  to 

K i ls y th  i s  -  0 .2 2  mgal.

The l a r g e s t  source o f  error  i s  the d e n s i ty  f a c t o r  in  

the Bouguer c o r r e c t i o n .  I f  the same d e n s i ty  i s  used in  

the Bouguer c o rr e c t io n s  of  neighbouring s t a t i o n s  at  the 

same h e ig h t ,  then the error  i s  common to both and does

' ' - . -  ♦ ' : ' H



not a f f e c t  the d i f f e r e n c e  between the Bouguer anomalies  

a t  the two s t a t i o n s .  The error>in  the l a t i t u d e  co rr e c t io n  

i s  n e g l i g i b l e  and the error  in  the t e r r a in  co rr e c t io n  

i s  reduced to an error  in  the zones B and G. The errors  

in  the observed g r a v i t y  and f r e e  a i r  c o r r e c t i o n  remain.

S ince  the h e ig h t  d i f f e r e n c e s  between two neighbouring  

s t a t i o n s  r a r e l y  exceed 20 f e e t ,  then the l i k e l y  error  

between t h e i r  Bouguer anomalies i s  -  0 .0 3  Jflgal and cannot 

exceed £ 0 . 0 5  mgal.

Only four stations were re-occupied; and re-computed independently^' 

and the values of the Bouguer anomalies at the four stations, the base 

station from which they were measured, and the difference in the two 

readings at each station are shown in Table 7.

These differences do not represent the total error in a Bouguer

anomaly determination since errors in re-locating the station and in

levelling are negligible and the error in the density used for the
*

Bouguer correction is common to both readings. However, errors due to 

the drift of the gravimeter and in the determination of the terrain 

and latitude corrections all contribute.
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DiioCHIPTION OF THm BQUGJLH ANOMALIES

P r e s e n t a t i o n  o f  r e s u l t s

The r e s a l t s  o f  the  g r a v i t y  survey are presented  a s -a  

map o f  Bouguer anomalies  which i s  contoured at  ha l f -m gal  

i n t e r v a l s  and drawn to a s c a l e  o f  1 inch to 1 mile  ( see  

Map 2 ) .  Minor anomalies  de f in ed  by the d e t a i l e d  t r a v e r s e s  

which are not la r g e  enough to be seen  on the Bouguer 

map are p resen ted  as two-dimensional p r o f i l e s  ( see  Figs  

37 to 43 ) .

A map o f  1 s t  order r e s i d u a l s ,  th a t  i s  Bouguer anomalies  

with the regional,  g rad ient  su b tra c ted ,  i s  presented  and 

i s  the b a s i s  o f  the i n t e r p r e t a t i o n  o f  the l o c a l  anomalies  

( see  Map 3)* The second d e r iv a t iv e  o f  g r a v i t y  i s  taken  

as an a id  to i n t e r p r e t a t i o n  in  the «aterhead and S t r a t h -  

blane areas and contoured maps of  th ese  v a lu e s  are made 

( see  Figs  20 and 21 )*

The data o f  the g r a v i t y  survey are l i s t e d  in Appendix 1.

• The reg io n a l  g r a v i ty  f i e l d

The r eg io n a l  trend of  the Bouguer anomalies ( see  

Map 2 ) over the area i n v e s t i g a t e d  i s  approximately  

n o r t h - e a s t  -  sou th -w es t  and the va lue  o f  g r a v i t y  r i s e s  

to the s o u t h - e a s t .  The reg io n a l  trend agrees  with the 

f in d in g s  o f  Qureshi ( 1961, p 22) in  the area to the e a s t  

o f  Loch Lomond. The r eg io n a l  g rad ient  cannot be determined 

with any accuracy by i n s p e c t i o n ,  and the method o f  Baranov 

( 1954, pp 2 0 3 - 226  ) i s  employed ( see  p 47 ) .
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Local anomalies

There i s  a.marked high o f  approximately 12 .5  mgal 

( see  Map 2 ) centred  on .<aterhead farm in  the Camp3 i e  

• h i l l s ,  and the Bouguer anomalies are high over the la v a  

p la tea u  and f a l l  off s t e e p l y  over the surrounding sediments*

The tfaterhead anomaly. This i s  the l a r g e s t  anomaly in  

the area and has i t s  peak near uaterhead farm in  the Campsie 

h i l l s  approximate ly  in  the centre o f  the area .  The anomaly 

r i s e s  to a maximum of  + 1 2 . 5  mgal and descends on the 

northern f lan k  to -  7 mgal and to -  1 mgal on the southern  

f la n k . .T h e  peak o f  the anomaly i s  approximately c i r c u l a r  

in  plan  but the flank3 tend to e longate  in  a n o r th -e a s t  -  

south-west  d i r e c t i o n .

The K i lp a tr ic k  h i l l s  anomaly. In the K i lp a tr ic k  h i l l s  

the g r a v i ty  anomalies r i s e  s t e a d i l y  to tne e a s t  from - 6 . 5  

mgal to -  1 mgal a t  a ra te  o f  approximately 1 mgal per  m i l e .

The Iviilngavie Fault  anomaly. This -anomaly trends  

p a r a l l e l  to the e a s t - w e s t  Llilngavie Fault  and remains 

constant  in  i t s  e f f e c t  from Bowling to K i r k i n t i l l o c h .

The g r a v i t y  va lues  r i s e  from -  5 mgal to -  2 mgal in  a 

d is ta n ce  o f  1 m i l e .

The Campsie Fault  anomaly. This anomaly i s  e longated  

in  an e a s t - w e s t  d i r e c t i o n  and i s  present  between S t r a t h -  

blane and Lennoxtown. Near the nhangie , to the w est ,  the 

value o f  g r a v i ty  f a l l s  from -  0 . 5  mgal to -  5*0 mgal and 

at Campsie Glen, in  the e a s t ,  the anomaly f a l l s  from 

+ 3*5 mgal to 0 . 0  mgal.

The Gargunnock-St ir l ing  anomaly. In the reg ion  o f  the 

Gargunnock h i l l s  near S t i r l i n g ,  the  value o f  g r a v i ty  f a l l s  

s t e e p l y  from -  3*5 mgal to -  6 . 5  mgal in  a d is tan ce  o f
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l e s s  than 1 m i l e .  This anomaly i s  o r ie n ta te d  in  an e a s t -  

west  d i r e c t i o n  bat  i s  l i m i t e d  i n  e x t e n t ,  being e f f e c t i v e  

o n ly  from Gargunnock v i l l a g e  to S t i r l i n g .  To the west of  

Gargunnock, the anomaly broadens oat and merges in to  the 

r e g io n a l  g r a d ie n t .

The Bannookbarn anomaly. South o f  S t i r l i n g ,  a t  Bannock

burn, the Bouguer anomalies  d i s p l a y  a north-north-w est  -  

s o u t h - s o u t h - e a s t  trend and f a l l  s t e e p l y  to the e a s t  a t  a 

r a te  o f  1 .5  mgal per m i l e .

Minor g r a v i t y  anomalies .  Examination o f  the d e t a i l e d  

t r a v e r s e s  i n d i c a t e s  the presence o f  a number o f  small  

anomalies which are s i m i l a r  in  form to the types normally  

a s s o c i a t e d  with s e m i - i n f i n i t e  s la b s  or f a u l t s .  Many o f  these  

anomalies can be recogn ised  on more than one tr a v e r s e ,  

and others  correspond to f a u l t s  in d ic a te d  on the 1 inch to 

1 m i le  G eo lo g ica l  Survey's  maps ( see  Map 1 ) .  These anomalies  

are descr ibed  in  Table 8 and are represented  in  Figs  37 -  4 2 -  

A lr es id u a l  anomaly o f  + 1 mgal i s  a l s o  present  between 

s t a t i o n s  F50 and F63 and i s  shown in  Fig  43 •

Table 8.

D e sc r ip t io n  o f  Minor g r a v i ty  anomalies.

F i g . Locat ion  Change in
Between (Mgal ]

s t a t i o n s

Form Remarks.

37
38
39
40
41
42

A42 & A45 
E10 & E27 
J33 & J55 
Q33 & Q64 
R50 & R78 
U7o & U94

0 .3  
1 .0  
1 .6  
4 .5  
0 . 8  
2 . 1

Acute
Broad
Broad
Broad *
Acute
Broad

Assoc,  with dyke.



Reconnaissance  t ra v erses

46.

The r e s u l t s  o f  the reconnaissance  tr a v e rse s  Rc 1 and 

Rc 2 ( see  Pigs  44 and 45 > and **ap 5 ) are s im i la r  to each 

other  s in c e  the tr a v e r s e s  are p a r a l l e l  and s i m i l a r l y  o r ie n ta te d .

The g r a v i t y  anomalies o f  traverse  Rc 1 f a l l  s t e a d i l y  

from +2.5  mgal to zero in  a s o u th er ly  d i r e c t i o n  from the 

River Clyde a t  Bowling and then r i s e  s t e e p l y  over the P a i s l e y  

Ruck and continue  to r i s e  to a maximum value  o f  + 6 .0  mgal 

over the exposures  of  the Clyde P lateau  Lava3 to the e a s t  

of  Barrhead.

Traverse Rc 2 d i s p la y s  a minimum value  of  -  3.5 mgal 

j u s t  south o f  Milngavie  and then r i s e s  s t e a d i l y  in  va lue  

to a maximum of  + 8 .5  mgal over the lavas  to the south of  

Gif fnock.
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RESOLUTION OF THE GRAVITY FIELD INTO REGIONAL AND

LOCAL COMPONENTS

In the reg ion  e a s t  o f  Loch Lomond, there  i s  a c o n s i s t e n t  

r i s e  in  the g r a v i t y  v a lu es  towards S 32° E a t  an average  

ra te  o f  1 . 6  mgal per  m i l e .  This component o f  the reg ion a l  

g r a v i t y  f i e l d  r i s e s  l e s s  s t e e p l y  over the north-western  

part  o f  the Midland V a l ley  and reaches a maximum in the 

c e n t r a l  reg ion  o f  the r i f t .  Further south ,  towards the 

Southern Uplands, the g r a v i t y  v a lu es  decrease forming an 

approximate mirror image o f  the north-western  part  (McLean 

and Qureshi,  1966 p 270 ) .

In the Campsie and E i l p a t r i c k  h i l l s  area , t h i s  r eg ion a l  

g r a v i t y  f i e l d  i s  d i s t o r t e d  by the presence of  la rg e  l o c a l  

g r a v i t y  anomalies ,  the most s i g n i f i c a n t  being the Waterhead 

anomaly which c o n tr ib u te s  a maximum o f  +16.5  mgal ( see  

p 104 ) and the Campsie Fau lt  anomaly which contr ibu tes  

a maximum of  +7*0 mgal ( See p 140 ) .  In order to in t e r p r e t  

these  and o th er  l o c a l  g r a v i t y  anomalies w ith in  the area 

of  the survey ,  i t  i s  necessary  to i s o l a t e  the c o n tr ib u t io n  

of  the Waterhead anomaly, Campsie Fault  anomaly and the 

Clyde P la teau  Lavas from the t o t a l  Bouguer anomaly. This 

i s  done by c a l c u l a t i n g  a low order surface  which g iv e s  the b es t  

f i t  to the observed Bouguer anomalies according to l e a s t  mean 

square error theory ( see  p 49 )» and su b t r a c t in g  i t  from 

the observed Bouguer anomalies.
tSuch a sur face  w i l l  r e j e c t  a smooth sy s te m a t ic  change 

in  the Bouguer anomalies in  the area and the e f f e c t  o f  

randomly d i s t r ib u t e d  v a r i a t i o n s  in  the g r a v i t y  f i e l d  which 

are small  in  both magnitude and a rea l  e x te n t  w i l l  be minimised,  

thus g iv in g  a bes t  mathematical approximation to the reg ion a l  

g r a v i t y  f i e l d  which except  f o r  the Waterhead and Campsie 

Fault  anomalies i s  the sum o f  a l l  c o n tr ib u t io n s  from below the 

base o f  the l a v a s .  However, s e v e r a l  sources  o f  error  may 

e x i s t  in  approximations o f  t h i s  type.  The surface  w i l l  r e f l e c t  

v a r i a t i o n s  in  g r a v i t y  a r i s i n g  from s tr u c tu r es  a f f e c t i n g  

se v e r a l  p lanes  o f  d e n s i t y  c o n tr a s t  at  d i f f e r e n t  depths and
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some a r b i t r a r i l y  de f in ed  l o c a l  anomalies may be large  

enough in  magnitude and a r ea l  e x te n t  or both to cause a 

s i g n i f i c a n t  d i s t o r t i o n  in  the computed su r fa c e .  These 

sources  o f  error  are d is c u s se d  l a t e r  ( see  p 50 ) .

Computation o f  the Regional Gravity F ie ld

The r e g io n a l  g r a v i t y  f i e l d  i s  computed by the Baranov 

method (1954) which i s  a rapid  method o f  determining a 

f i r s t ,  second or th ird  order sur face  o f  b e s t  f i t  to a 

c o l l e c t i o n  o f  observed Bouguer anomaly va lu es  according to 

l e a s t  mean square error  theory. The method has an-advantage  

over a formal method in  that  the computations can be made in  

a few hours on a c a l c u l a t i n g  machine whereas a computer 

i s  neces sary  to so lver ,the a lg e b r a ic  matrix o f  the formal  

mathematical approach. The l i m i t a t i o n  o f  the Baranov method 

i s  th a t  the su r face  i s  computed from f o r t y - n i n e  observed 

v a lu e s  determined a t  s p e c i f i c  i n t e r s e c t i o n s  on a 

r ec tan gu lar  gr id  ( see  Baranov, 1954, p 206 ) and these  

v a lu e s  must be in t e r p o l a t e d  i f  no observat ions  are a v a i la b le  

at the i n t e r s e c t i o n s ,  whereas the formal approach can be 

used with any number o f  ob serva t ion s  which may have a random 

d i s t r i b u t i o n  over the area o f  i n t e r e s t .

Both the f i r s t  order and th ird  order su r fa c es  are 

computed by t h i s  method.

The f i r s t  order su r fa c e .  The equation of  the f i r s t  

order sur face  i s  fo in d  to b e : -

R =» 1 .7 8  -  3 .41 t  + 1 . 7 9 ^

where £ and 3 rep resen t  rec tan gu lar  co -ord inate  axes  

with thetarigin in  the centre  o f  the r ec ta n g le  over which 

the reg ion a l  g r a v i t y  f i e l d  i s  c a lc u la te d  ( see  Baranov,

1953 ) .

This equation rep resen ts  a plane surface  o f  Bouguer 

anomaly va lu es  r i s i n g  towards S 40° E a t  a ra te  o f  0 .68  

mgal per m i l e .
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The th ird  order s u r f a c e . The equation o f  the th ird  

order sur face  i s  found to be

B = 1 .7 7  + 2 .7 4  £  -  2 . 9 6 3  -  4 . 9 5 $  -  0 .9 9  e 3  -  5 .64  3 *

-  2 .30?* .  1 . 0 9 ^ 3  + 1 .33C 3*- -  0 .3 7  3*

and the sur face  i s  shown i n  Fig 8.

The la r g e  g r a v i t y  high a t  Waterhead i s  reduced from a 

maximum value  of  1 6 .5  mgal. to a maximum o f  only  2 .5  mgal-. 

and a severe  dov/nwarp o f  approximately  10 mgal. i s  present  

at  the margins o f  the r e c t a n g le .  C le a r ly ,  the Waterhead 

anomaly makes a con s id erab le  c o n tr ib u t io n  to t h i s  sur face  

caus ing  s evere  d i s t o r t i o n  o f  the periphery and th ere fore  the 

r e s u l t  has very  l i t t l e  meaning in  terms o f  the r eg io n a l  

g r a v i t y  f i e l d  and i s  d iscarded .

A second order sur face  w i l l  be s i m i l a r l y  a f f e c t e d  by 

the Waterhead anomaly although to a l e s s e r  e x ten t  and so 

the c a l c u l a t i o n  f o r  t h i s  sur face  i s  not done. Any 

approximation to the r eg io n a l  grad ient  over the area of the  

survey must be obtained by means of  the f i r s t  order su r fa c e .

Sources o f  Error in  the Computed Regional Gravity  

F ie ld

Errors in  the computed reg ion a l  g r a v i ty  f i e l d  may be 

errors  o f  computation or errors  o f  i n t e r p r e t a t i o n .  A 

p o s s i b l e  error  o f  computation in  the f i r s t  order surface  

may a r i s e  from the in t e r p o l a t i o n  required to obta in  

Bouguer anomaly v a lu es  a t  the pre-datermined rec tan gu lar  

i n t e r s e c t i o n s  ( see  Baranov, 1953 p 206 ) .  Over most of  

the area ,  the d e n s i ty  o f  observat ions  i s  s u f f i c i e n t l y  

high fo r  t h i s  i n t e r p o l a t i o n  to be unnecessary but in  the 

n o r th -e a s t  over  Dumbarton Muir, four v a lu e s  are in t e r p o la te d  

between tr a v e rse s  spaced up to three m i le s  apart and a 

maximum error of  1 mgal.  in  these  in t e r p o l a t i o n s  would g ive  

r i s e  to a net  d i s t o r t i o n  of  0 .03  mgal. in  the computed 

surface  at  those p o i n t s .
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As s t a t e d  e a r l i e r  ( see  p 47 ) ,  errors  may a r i s e  

because la r g e  s t r u c t u r e s  which are a r b i t r a r i l y  def ined as 

l o c a l  s t r u c t u r e s  may g iv e  r i s e  to anomalies s u f f i c i e n t  in  

magnitude or a r ea l  ex ten l^o  cause a s i g n i f i c a n t  d i s t o r t i o n  

of  the computed surface#  These are errors  o f  i n t e r p r e t a t i o n  

and must e i t h e r  be minimised in  t h e i r  e f f e c t  o f  i s o l a t e d  

and su b trac ted  from the t o t a l  s u r fa c e .

The Waterhead anomaly which in  magnitude dominates the 

whole area i s  in  t h i s  ca tegory  and s in c e  the cause o f  the 

anomaly i s  not known from l o c a l  g e o lo g y ,  the c o n tr ib u t io n  

of  the anomaly to the computed sur face  must be minimised.

This i s  done by a d j u s t in g  the area over which the mathematical  

su r fa ce  i s  computed so that  the peak o f  the Waterhead 

anomaly i s  s i t u a t e d  approximate ly  in  the centre  thus a l lo w in g  

no b ias  to one s id e  and t h i s  i s  fu r ther  aided by the natural  

symmetry o f  the anomaly ( see  p 104 ) .

The a b so lu te  v a lu e  o f  a l l  p o in t s  o f  the computed su r fa ce  

w i l l  s t i l l  be r a i s e d  by the anomaly but t h i s  unimportant  

s i n c e  the v a lu es  o f  the l o c a l  f i r s t  order r e s id u a l  anomalies  

used fo r  i n t e r p r e t a t i o n  purposes are computed r e l a t i v e  to 

the l o c a l  background r e s id u a l  g r a v i t y  f i e l d .

Rapid changes i n  the depth to the var ious  d e n s i ty  

l a y e r s  as a r e s u l t  o f  f a u l t i n g  produce cons iderab le  changes 

in  the g r a v i t y  f i e l d  but Jin so  f a r  as the Clyde Plateau  

Lavas are a f f e c t e d ,  these  changes have i n s u f f i c i e n t  

magnitude and extend over areas which are too small  in  r e l a t i o n  

to the t o t a l  area surveyed to cause any d i s t o r t i o n  in  the 

Baranov s u r fa c e .  To determine to what e x te n t  f a u l t i n g  o f  

the pre-Clyde  P la teau  Lavas planes  of d e n s i ty  c o n tr a s t  

produces g r a v i t y  g ra d ien ts  which might con tr ib u te  s i g n i f i c a n t l y  

to the f i r s t  order s u r f a c e ,  the i n t e r p r e t a t i o n  of  the 

l a r g e s t  f a u l t , inicthe area ,  the Campsie P a u l t  ( see  p 140 ) 

i s  d i s c u s se d .

This anomaly i s  in t e r p r e te d  as being the r e s u l t  o f  the 

summation o f  three anomalies caused by the e f f e c t  ol the 

f a u l t  on the Clyde P la teau  Lavas,  the Upper O.R.S. rocks
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and the Lower O.R.S. rocks r e s p e c t i v e l y .

The f a u l t e d  Clyde P la tea u  i»avas form a shallow s truc ture  

g i v i n g  r i3 e  to a sharp change in  the g r a v i ty  f i e l d  ( see  

Pig 36 ) which d ecreases  to a grad ien t  o f  0 .025  mgal. per 

mile  in  a s o u t h e r ly  d i r e c t i o n  a t  a d i s ta n ce  o f  3 m i le s  from 

the f a u l t .  The t h e o r e t i c a l  anomaly due to the Upper O.R.S.  

rocks *( see  P ig  36 ) i s  broader than the anomaly due to the  

la v a s  but i s  a l so  o f  s m a l ler  magnitude and a c t s  i n  the 

op p os i te  s e n s e .  At a d i s ta n ce  o f  3 m i le s  from the f a u l t ,  

th i s  l a t t e r  anomaly i s  reduced to a g rad ient  o f  0 . 3 3  mgal.  

per m i l e  in  a n o r th er ly  d i r e c t i o n .

The c o n t r ib u t io n  to the Campsie Fault  anomaly by the 

Lower O.R.S. rocks i s  a maximum o f  5 mgal* and a t  a 

d is ta n ce  of  3 m i l e s  from the f a u l t ,  the g r a v i ty  grad ien t  

of t h i s  c o n t r ib u t io n  i s  0 .05  mgal. per m i le  to the north,

The t h e o r e t i c a l  g r a v i t y  grad ien ts  due to the e f f e c t  of  

the Campsie Fau lt  on the Clyde P la teau  Lavas and the 

Upper O.R.S. rocks are very  small  and ac t  in  opposite  

sen se s  and t h e i r  sum i s  0 . 0 0 8  mgal. per m i le  at  a d i s ta n ce  

of  3 m i l e s  from the f a u l t  which as an e s t im ate  o f  a gra d ien t  

may be s a f e l y  d iscounted  a3 an error  in  the computed r eg io n a l

g r a d ie n t .  Thus the Campsie Fau lt  anomaly a f t e r  removal d f
*

the reg io n a l  gra d ien t  may be considered as i s o l a t e d  as a 

l o c a l  f e a tu r e  a t  l e a s t  down to Upper OVR.S. l e v e l .

In the case  o f  the Lower O.R.S. rocks there i s  l i k e l y  

to be a c o n tr ib u t io n  to the computed sur face  although the 

above e s t im a te  of  0 .0 5  mgal. per mile  must be too high to 

be a p p l ied  over  the whole area of  the survey s in c e  the 

in t e r p r e t a t i o n  of  the f a u l t  anomaly was made where the throw 

of  the f a u l t  was known to be g r e a t e s t  ( see  p 140 ) .

S in ce  a l l  o ther  f a u l t s  in  the area g iv e  r i s e  to anomalies  

which are l e s s  than h a l f  that  due to the Campsie Fau lt  in  

both magnitude and a rea l  e x te n t  i t  i s  s a f e  to assume that  

they are not sources  o f  s i g n i f i c a n t  error  in  the computed 

su r face  and the anomalies are c o r r e c t l y  i s o l a t e d  as l o c a l  

f e a t u r e s .
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Farther  errors  in  t h i s  category  may a r i s e  through 

smooth s y s te m a t ic  changes in  the th ick n ess  o f  the near  

su r fa ce  rock form ations .  The magnitude o f  these  changes  

may be small  but i f  the area over which they are e f f e c t i v e  

i s  a la r g e  proport ion  o f  the area  o f  the survey ,  then 

they  w i l l  be r e f l e c t e d  in  the computed s u r f a c e .

The computed su r face  r i s e s  to the s o u t h - e a s t  a t  a ra te  

o f  0 .6 8  mgal. per m ile  and the Clyde P la teau  Lava3 o f  the 

Campsie H i l l s  dip in  t h i s  d i r e c t i o n  a t  a rate  o f  approximately  

1 i n  140 so tha t  the base o f  the la v a s  i s  300 f e e t  lower  

a t  K i l s y th  in  the s o u t h - e a s t  than i t  i s  a t  Gargunnock i n  the 

no r th -w es t .  Assuming a d e n s i ty  c o n tr a s t  o f  0 .1 7  g/cm^ 

between the la v a s  and the underly ing  sediments ( see  p 101 ) 

the dip o f  the l a v a s  w i l l  r e s u l t  in  a grad ien t  o f  0 .07  mgal 

per m i le  in  the d i r e c t i o n  o f  the r eg io n a l  g r a d ie n t .  For 

i n t e r p r e t a t i o n  p u r p o se s , any anomaly a s s o c i a t e d  with the la v a s  

i s  cons idered  a l o c a l  anomaly and t h i s  va lue  of 0 .07  mgal 

per m i l s  must be su b tra c ted  from the computed grad ien t  o f  

0 . 6 8  mgal per mile  and the r eg io n a l  grad ien t  becomes

0 .61  mgal per m i l e .

Below the l a v a s ,  a l l  c o n tr ib u t io n s  apart from the 

e x ce p t io n s  s t a t e d  above ( see  p 47 ) are cons idered as 

part  o f  the r e g io n a l  g r a v i t y  f i e l d .

The Cements tone group shows a tendency to th in  eastwards  

( see  p 18 and p 20 ) in  the ea s ter n  part  of  the Campsie H i l l s  

although t h i s  f e a tu r e  i s  not repeated in  the K i lp a t r i c k  

H i l l s  or in  the western Campsie H i l l s .  Considering the 

Gargunnock area a lo n e ,  the Cementstones are a t ten u ated  by 

approximate ly  380 f e e t  in  a h o r izo n ta l  d i s ta n ce  o f  10  m i l e s .

I f  t h i s  wedge o f  Cements tone with a d e n s i ty  o f  2.  '55 g"/cm^ 

i s  rep laced  by Upper O.R.S. rocks with a d e n s i ty  of  2 .36  

g/cm-*, then the r e s u l t i n g  g r a v i t y  g rad ient  i s  approximately

0 .085 mgal. per m i l e .  The component o f  the grad ien t  in  

the d i r e c t i o n  o f  the computed regional, grad ien t  i s  

approximately  h a l f  the maximum v a lu e ,  that i s  , 0 .0 4 2 6  mgal 

per m i l e .  Gradients o f  t h i s  magnitude w i l l  be inc luded in
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the f i r s t  order s u r f a c e .

The Upper O.R.S. rocks are e s t im ated  to be 2600 f e e t  

th ick  ( see  p 17 ) and where they are exposed e x t e n s i v e l y  

to the north o f  the Campsie and K i lp a t r i c k  h i l l s ,  t h e i r  

geo logy  remains unvaried.  These rocks dip g e n e r a l l y  to 

the south or s o u t h - e a s t  a t  sh a l low  angles  which r a r e ly  

exceed 20° and are .u s u a l ly  l e s s  than 1 0 ° .  Therefore ,  by 

an analogy with the Cementstone3 and Lavas d is cu s sed  above 

i t  i s  c e r t a i n  that  i f  the th ick n ess  o f  these  sandstones  

changes ap p rec iab ly  as a r e s u l t  o f  sedimentary causes  and 

not s t r u c t u r a l  causes  across  the confined area o f  i n t e r e s t ,  

then the g r a v i t y  g r a d ie n t  thus created  would be inc luded  

in  the r e g io n a l  g r a d ie n t  as computed by the Baranov method,  

and t h i s  would not a f f e c t  the i n t e r p r e t a t i o n  of  the l o c a l  

anom al ie s .

This same argument i s  v a l i d  f o r  the case o f  the Lower

O.R.S. rocks which extend f o r  a t  l e a s t  6000 f e e t  below 

the unconformity a t  the base o f  th e  Upper O.R.S.

Conclusions

The r e g io n a l  grad ien t  i s  thus represented  by a plane  

su r face  which r i s e s  towards S:40° E at a ra te  of  0 .61  mgal.  

per m i le  ( s ee  Fig  7 ) .  This value  inc lu des  the value  

of  0 .0425  mgal. per mile  due to the Cementstones but exc ludes  

the va lue  o f  0 .07  mgal per m ile  due to the la v a s  which are 

cons idered to g iv e  r i s e  to l o c a l  anomalies.  In the reg ion  

of  the maximum throw of  the Campsie F a u l t ,  the l a v a  i s  

es t im ated  to g iv e  r i s e  to a grad ien t  of 0 .025 mgal.  per m i le  

to the south and the Upper and Lower O.R.S. s t r a t a  g ra d ien ts  

o f  0 . 0 3 3  mgal.  per mile  and 0 .025  mgal per mile  tjo the 

north r e s p e c t i v e l y .

The above f i g u r e  o f  0 .61  mgal per mile  compares w e l l  with
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the value  o f  0 . 6 1 5  mgal per m i le  which i s  the gradient  

in  the reg ion  o f  the southernmost K i lp a tr ic k  H i l l s  determined 

from the parabola  o f  b e s t  f i t  o f  the reg io n a l  Bouguer 

anomaly v a lu e s  over  the western part o f  the Midland V al ley  

o f  S co t lan d  ( s ee  McLean and Qureshi,  1966 ) .

Second d e r i v a t i v e s

Second d e r i v a t i v e  maps are most accurate  and most 

u s e f u l  when they are based on a square g r id  o f  v a lu e s .

Only in  the r eg io n  o f  the Waterhead anomaly i s  the 

g r a v i t y  s t a t i o n  d e n s i t y  high enough to a l low  an accurate  

second d e r i v a t i v e  a n a l y s i s  and a second d e r iv a t iv e  map o f  

t h i s  area i s  drawn up in  the manner descr ibed by Elkins  

(1951 pp 2 9 - 5 0 ) .  Second d e r i v a t i v e s  are a l s o  computed in  

the area to the e a s t  o f  the Whangie on the Stockiemuir  

road to a id  the i n t e r p r e t a t i o n  o f  the Bouguer anomalies in  

th a t  area ,  although no q u a n t i t a t i v e  a n a l y s i s  i s  made. In  

both c a s e s ,  the g r id  spac ing  fo r  the a n a l y s i s  i s  taxen as 

s = 1000  yards and the second d e r i v a t i v e s  are c a l c u l a t e d  

u s in g  E l k i n ' s  equat ion  14 ( 1951 pp 37-3#)*

4 %  » -  4 a ,  » 1_______  16H 2 H ' ( s )  -  3H '(a /5 )
dz 23k2r 2

where,  k = map s c a l e ,  r = gr id  spacing on map (cm).

ET a va lu e  o f  g a t  s t a t i o n ,o
H ' ( s )  s  sum o f  g a t  4 p o in ts  a d i s ta n ce  s from s t a t i o n .

= sum of  g a t  6 p o in ts  a d i s tan ce  a j p from s t a t i o n .

The second d e r i v a t i v e  maps are shown in  P igs  9 and 10 .
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2nd d e r i v a t i v e  nnp -  Carbeth-3trathblane .

Contour intervals 25 x 10" ^  o .g . s .  un ite .
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To in t e r p r e t  the map o f  g r a v i ty  anomalies  

q u a n t i t a t i v e l y ,  the d e n s i t i e s  o f  a l l  p r in c ip a l  rock 

formations  in  the area must be determined.

The general s u c c e s s io n  i s : -

S c o t t i s h  Carboniferous Limestone S e r i e s .

Upper C a lc i fero u s  Sandstone sedim ents .

Clyde P la teau  Lava3 .

Cementstone Group.

Upper Old Hed Sandstone.

Lower Old Ked Sandstone.

The l i t h o l o g i c a l  character  o f  these formations  d i f f e r s  

so much that  the methods o f  d e n s i ty  determinat ion s u i t a b l e  

fo r  one formation are l e s s  appropriate  for  another.  In 

some c a s e s ,  more than one method i s  app l ied  to a g iven  

formation as check. In a l l ,  four methods are u t i l i s e d .

)

1. Sampling o f  exposed s t r a t a  and lab ora tory  

determinat ion  o f  s p e c i f i c  g r a v i t y  us ing a Walker's 3 t e e ly a rd .

2.  D e ta i l e d  sampling o f  a l l  s t r a t a  making up w e l l  expcrsett 

c l i f f  s e c t i o n s  and la b ora tory  s p e c i f i c  g r a v i ty  determinations  

as in  1 . above.

3. D e ta i l e d  g r a v i t y  p r o f i l i n g  over prominent topographic  

f e a tu r e s  and a n a l y s i s  o f  the l o c a l  BoAguer anomalies thus 

o bta ined .

4. Gravity  measurements in  m in esh af ts .
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Sampling of  exposed s t r a t a

This method i s  the only  one s u i t a b l e  for  d en s i ty  

determinat ions  o f  both the Upper and Lower Old Red Sandstone.  

These formations  are e s s e n t i a l l y  made up o f  great  th ick n esse s  

of  sandstone with prominent basal conglomerates and b r e c c i a s ,  

the Lower Old Red Sandstone be ing n o t ic e a b ly  coarser  than

the Upper Old Red Sandstone.

A t o t a l  o f  32 samples o f  the Lower Old Red Sandstone  

were s e l e c t e d  from exposures in s i t u  along a traverse  

approximately  1 mile  long  from Ardmore pen in su la  to Cardross 

/ s e e  Fig  11 ; .  A fu r th er  8 samples of  the Upper Old Red 

Sandstone were c o l l e c t e d  from the sa -e  area j u s t  south o f

the Ochil  f a u l t ,  and 10 more from a w e l l  exposed c l i f f
i

s e c t i o n  at  Finnich Glen ( see  Fig 11 ) ,  making 18 samples  

in  a l l *

In country where the w a te r - ta b le  i s  never more than a 

few f e e t  below land s u r f a c e ,  the s p e c i f i c  g r a v i ty  o f  an 

oven-dried  specimen of porous rock i s  considered v a l u e l e s s  

to the i n t e r p r e t a t i o n  o f  g r a v i t y  data,  and no such measur e -  _ 

ments were made.

The s p e c i f i c  g r a v i t i e s  o f  samples c o l l e c t e d  were 

determined U3ing a iValker's s t e e l y a r d ,  and t h i s  was done 

w ith in  24 hours o f  c o l l e c t i o n  in the f i e l d .  The samples 

were then sa tu ra ted  f o r  24 hours in  vacuo and the deter- .  

minations  repeated .

Results o f  the sampling o f  exposed s t r a t a . The mean 

d e n s i t i e s ,  standard d e v ia t io n s  and standard errors  o f  the  

means o f  the Old Red Sandstone sediments sampled are 

shown in Table 9*

The d e n s i t i e s  o f  these  sediments  a f t e r  c o l l e c t i o n  in  

the f i e l d  do not d i f f e r  s i g n i f i c a n t l y  from the values*  

obtained a f t e r  s a tu r a t io n  in  vacuo ( see Table 9 ) and the  

d i f f e r e n c e  in most cases  i s  l e s s  than the sum o f  t h e i r  

standard e r r o r s .  The d e n s i ty  value  a f t e r  s a t u r a t io n  i s
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gig-ii

Map o f  density  sampling l o o a l l t l e a  and density  

p r o f i l e  traverses .



Ta
bl

e 
9»

 
R

es
ul

ts
 

of*
 

de
ns

it
y 

de
te

rm
in

at
io

ns
 

by 
th

e 
sa

m
pl

in
g 

m
et

ho
ds

62.

d
■H

01
0)
p

rH
©t>

H

3

©
O  CD

VO r o
•  P ITS LTV

0  9 r l  p I
jz5 a

CO

p  •
d  d
cd o

p  d p -  xM-
d  d o  o
cd a) o  o
p •  •
CO o  o

ro

•
d

p o
d •H
cd P

p cd
d •H
cd >
p 01
CO p

>»
p
•H
HoS
o
o

n

©
Q |
>»P
I

o
o
«

CM
CM

Ox
o

o
o

v o  v o  
rH rH O O 

•  •  
o  o

CO CO CM CM 
rn ro

LT\ <j \ h
i n  i a  h
o  o  o

CO
o
o

O O 0 . 0

CM CM LTV ITl
o  o  

•  •O O

O
•H

•

HJ
•H

•rH > o o rH LTV VO
N O cd VO VO CM cr> OO

© d ITS irv t - v o c O
CO 0 4 • • • . •

3

' S i

t o CM CM CM CM CM

d
©

rHO
0)
•H0)

f
o

04
P
o
do
0)
d
o

p0)
p
d
0)
a
0)
o

d
0

•H
p
©
d
P

p
©
01 
I

a)
d

VO CO
o  o  
o  o  

•  •  
O  o

VO rH 
H  CM O O • • 
O O

i r v  o
CM O  
v o  vo  

« • 
CM CM

d d
© ©
rH P rH

rH di
© ©

© •H J C OT
•rH «H o O
01 © •rH d
O 4 d d '( . P

cd d d
3 rH ■H ©

o CO ( d O

© ©
d d
o o

p p
d 01 © © d ©
o cd cd p d o p
•rH > > d o •rH d
P cd cd cd •rH P ©
cd H i H i CO P © CO
o © d
P p P p d P p
P cd cd © P P ©
cd © © P3 P © 03
01 p p © ©
1 cd cd P © 1 P

p i—I i—I rH 1 P rH
01 o « O © © o
o d O
(Pi © © d Pi Pi d

P p © ©
>» >» 04 O l

rH rH 04 04
o O t© t©

d
0  

•H 
P
cd
d
P

p
cd
01 
I 

© 
d
04

d
0

•H
P
©
d
P
p
cd
CO
1

p
01
o
04

01
01
o
d

P
d
cd

o

©
d
0
p
01 
P  
d  
cd 
t o

P<11
03
P

d
0)
?
o*dl

P
d

, o

©
OO CP d d
O a o ©
o o •rH £
• • p

o o © ©
d ©
P rH
P 04
©
© cd

m
d
© ©
P x :

p
I P o ©
H - CM p
o o © ©
• • © XJ

o o rH p
Ol
3 ©
© ©

i © p
: ‘ \ ©

• o
CO •H

• P
03 d

• •H
O

P
IP •e- d d •
c o o © © d
IP vo > o
. • o d •rH

CM CM Hi © p
© o

© ©
XI rH
p ® rH

x: O
tH p o
o

«H «H
O O

p
•rH d ©
i> o a
© d •H
d d P
»lO ©

©
o P X2
•H d P
tH ©
•H P P
O d ©
© ©
04 p d
OT © o

•H
© © P
,C x : ©
P p d

P
d d P

d •rH •rH ©
d o x: OT
o •H © p
•H P © •H O
P © •H St P
© d d
d P © d
P P © •rl ©
P © ©
© © OT © d
© 1 •H ©
1 P •H

© © © d i—I
d o d XI
O i 04 © © ©

x : •H XI
tH XJ o

♦ P d

in
<1>
O

© ©
x : -H
p 04

£ H
o d
X5
© •H

O
o ©
p P

m o
© £
o p
©
H
04 p

O i
p

•rH p
O ©
© p
P d

p
© o
© d
d
XI ©
P

©
o

UJ

p ©
©

p P
©
p
d >
©

p ©
K X!
© P

©
d
cd

a)
H
X>
cd
p

01
•rH
X3
P

d
•rH

01
d
o

•H
P
cd
d

>>
H

3
d
d
o!25

d
o
d
d
®

P
d
cd

P

P
01

04

3 a> 
d a  
© p  
p  
ai
p  o

. ©
c!> O  

* d
c o  cd 

o
rH  -HH <d

d

•H 
0)



63
considered to be more accurate fo r  the in t e r p r e t a t io n  o f  

g r a v i t y  data s in ce  most o f  the rocks in  the area surveyed 

are beneath the w a te r - ta b le .  The increase  in  d e n s i ty  due 

to compaction at depth by the overburden cannot be determined  

by rock sampling at  the surface  and i s  ignored in  these  

c a l c u l a t i o n s .  There i s  a d i f f e r e n c e  in  the d e n s i ty  o f  the 

Jpper Old Red Sandstone sediments at  Gardross and the d en s i ty  

of  those at Finnich Glen. This agrees  with Qureshi's  f in d in g s  

(1961 p 18) so u th -e a s t  o f  the Ochil F a u l t ,  where the d en s i ty  

o f  the sediments i s  2 .36  -  0 .03  g/cm^ in  c on tras t  to the  

Clyde coas t  exposures between Largs and Greenock where the 

d e n s i ty  i s  2 .49  -  0 .05  g/cm". Since the upper Old Red 

Sandstone sediments in  the area o f  the survey f a l l  w ith in  

the bounds o f  the low d e n s i ty  Jpper Old Red Sandstone 

s ed im e n ts , then the value  of  2 .36 -  0 .05  g/cm^ ( see  Table 

9 ) i s  used fo r  the i n t e r p r e t a t i o n  o f  the g r a v i ty  data.

The corresponding va-uo for  the Lower Old Red Sandstone  

sediments  is- taken as 2 .60  -  0 .03  g/cm^.

D e ta i l e d  sampling

This i s  a more accurate  method of  determining the mean 

d en s i ty  o f  a sequence o f  rock3 than the above sampling  

method, and i s  necessary  when c y c l i c  r e p e t i t i o n  o f  a 

sedimentary s e r i e s  i s  present .A  near complete exposure  

o f  the s t r a t a  over a cons iderable  v e r t i c a l  th ickness  must 

be a c c e s s i b l e  and samples o f  each l i t h o l o g i c a l  group are 

taken and t h e i r  d e n s i t i e s  determined. The mean d e n s i ty  o f  

the whole sequence i s  obtained by weighting  the d e n s i ty  o f  

each l i t h o l o g i c a l  group p r o p o r t io n a l ly  to i t s  th ickness  and 

c a l c u l a t i n g  the weighted mean.

This method of* d e n s i t y  determinat ion i s  applied to the 

Cementstones o f  the Campsie Glen and a lso  to the lavas  of  

Campsie Glen and B l a n e f i e l d .

The Cementstono Groip. In Campsie Glen, the Cementstones



fora an a l t e r n a t i n g  sequence of  l im e s t o n e s ,  sandstones  

and s h a l e s .  Samples o f  each l i t h o l o g i c a l  group were c o l l e c t e d  

and the mean d en s i ty  of  the sequence c a lcu la te d  as described  

above. The determinations were made using a t a l k e r ' s  s t e e l 

yard immediately a f t e r  c o l l e c t i o n  in  the f i e l d  and the

determination was repeated a f t e r  the samples had been _ _

saturated  in  vacuo fo r  24 hours. In some case3,  however,  

the sha les tw ere  so f r i a b l e  that they  d i s in t e g r a t e d  in  the 

water and the determinations could not be completed. I t  i s  

a l so  probable that  the sh a le s  swel led  during the s a tu r a t io n  

per iod  and so introduced an error into the saturated  

d e n s i ty  v a lu e ,  but t h i s  i s  not confirmed and i t  i s  u n l ik e ly  

that  the error  would s e r i o u s l y  a f f e c t  the mean d e n s i ty  o f  

the Cementstone group.

The d e n s i ty  of  the Cementstone group at Campsie Glen 

i s  taken to be 2.561 0 .004  g/cm^ ( see  Table 9 )• This

compares w e l l  with McLean's ( 1061 p 104) value o f  2 .56  g/cm^ 

f o r  the Cementstones o f  Ayrshire and Qureshi's  (1961 p 18)  

value  o f  2 .54  -  0 .09  g/cm^ for  the Cementstones o f  the 

Greenock-Gourock reg io n .  Q uresh i 's  value o f  2 .34  g/cm^ 

for  the Cementstones at  Dumbarton appears to be only  o f  

l o c a l  import and i s  not r e f l e c t e d  south o f  the Campsie h i l l s .

The Clyde P la teau  Lavas. Dor a d e t a i l e d  d e n s i ty  

determ inat ion ,  each la v a  flow can u s u a l ly  be subdivided into  

the fd llowing r o c k - t y p e s : -

3 o le  or weathered top.

Glaggy top.

Fresh centre  rock.

C h i l l ed  base .

(*

Several  samples o f  each su b d iv is io n  are taken and t h e i r  

s p e c i f i c  g r a v i t i e s  determined on a walker's  s t e e ly a r d .

Each s u b d iv i s io n  of  each la v a  flow i s  trea ted  in  the same 

way, as each l i t h o l o g i c a l  u n i t  of the Cementstone group

described above ( see  p 63 ) and the average d e n s i ty  o f  ’    r_..    ______________________
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the sequence o f  la v a  flows i s  c a l c u l a t e d .

Since  the fre sh  la v a  i s  an impervious rock, the 

ground water in  the Campsie reg ion  i s  r e s t r i c t e d  to the 

peaty  overburden, to f i s s u r e s  in  the rock, and to th in  

permeable hor izons  o f  bole  or ash. A3 a consequence o f  t h i s ,  

a l l  samples c o l l e c t e d  c o n s i s t e d  o f  e i t h e r  impervious la v a  

or permeable but h ig h ly  sa tu ra ted  bole  or ash .  I t  was 

found that  prov id ing  the samples were not g iven  time to dry 

o u t ,  that  i s ,  more than 24 hours exposed in  a warm dry room, 

then there  was no s i g n i f i c a n t  d i f f e r e n c e  in  t h e i r  s p e c i f i c  

g r a v i t i e s  i f  re-determined a f t e r  s a t u r a t io n  in  vacuo fo r  

a day or more. Therefore ,  to save time,  a l l  s p e c i f i c  

g r a v i t y  determ inat ions  were carr ied  out w i th in  24 hours 

o f  the samples be ing  c o l l e c t e d .

The la v a s  were sampled at  two l o c a l i t i e s ,  Campsie Glen 

and B l a n e f i e l d ,  where good c l i f f  s e c t i o n s  allowed a cces s  

to s e v e r a l  f l o w s .  In Campsie Glen, 13 flows were sampled 

and measured over a v e r t i c a l  th ick n ess  o f  314 f e e t .  The 

13 flows were not taken c o n s e c u t i v e l y ,  in  f a c t ,  as a r e s u l t  

o f  incomplete  exposure,  t h i s  was not p o s s i b l e ,  but basal  

Jedburgh and Upper Markle b a s a l t  f lows were in c lu d e d .  I "

The exposures in  the c l i f f  s e c t i o n  above B l a n e f i e l d  

were not as a c c e s s i b l e ,  but 5 complete flows r ep re sen t in g  

214 f e e t  were sampled.

The mean d e n s i t y  o f  the Clyde P la teau  Lava3 at  

Campsie Glen i s  2 .725  g/cm^ with a standard error  o f  

-  0 . 0 0 |  ( s ee  Table 9 )•

The mean d e n s i t y  o f  t h e ’samples from B l a n e f i e l d  i s  

2 .694  g/cm^ with a standard error  o f  0 .001  ( see  Table 9)»

The d i f f e r e n c e  in  the mean d e n s i t i e s  o f  the samples  

from the two l o c a l i t i e s  i s  too grea t  to be expla ined  

as experim ental error  and the lower va lue  from the  

B l a n e f i e l d  l o c a l i t y  i s  probably due to the la v a s  there  

being very  much more v e s i c u l a r  than the rocks exposed  

at  Campsie Glen.
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These  r e s u l t s  a g r e e  w i t h  t h e  v a l u e  o f  2 .7 2  g/cm-^ 

o b t a i n e d ,  f o r  th e  Clyde  P l a t e a u  Lavas  by McLean (1961 

p 105) '  and w i t h  t h e  v a l u e  o f  2 .7 4  t  0 . 0 8  g/cm^ o b t a i n e d  

by  Q u r e s h i  (1961 p 19 )  f o r  t h e  same l a v a  g ro u p .

D e t a i l e d  g r a v i t y  p r o f i l i n g

With c e r t a i n  c o n d i t i o n s  which a r e  d e s c r i b e d  b e lo w ,  

t h i s  method p r o v i d e s  an e x t r e m e l y  a c c u r a t e  and r e l i a b l e  

means  o f  d e t e r m i n i n g  t h e  a v e r a g e  d e n s i t y  o f  a t h i c k  

s e q u e n c e  o f  r o c k s .  The c o n d i t i o n s  a r e

1 .  The g r a v i t y  p r o f i l e  m u s t  f o l l o w  a t o p o g r a p h i c  

g r a d i e n t  o f  a t  l e a s t  1 i n  30 b u t  no g r e a t e r  t h a n  1 i n  2 

when t h e  t e r r a i n  c o r r e c t i o n  becomes u n r e l i a b l e .  I t  i s  a l s o  

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

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

i s  known.

2.  I f  a  r e g i o n a l  g r a v i t y  g r a d i e n t  does  e x i s t ,  i t  

m u s t  be o f  such  a s im p l e  and c a l c u l a b l e  form t h a t  i t  can 

be a c c u r a t e l y  d e t e r m i n e d  and i t s  e f f e c t  removed.

3. There m us t  b e ' n o  g e o l o g i c a l  s t r u c t u r e  which m i g h t  

g i v e  r i s e  to  l o c a l  g r a v i t y  a n o m a l i e s .

The c h o i c e  o f  l o c a l i t i e s .  The a b s e n c e  o f  any  s u i t a b l e  

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

p r o f i l i n g  i n  t h e  l o w - l y i n g  c o u n t r y  u n d e r l a i n  by t h e  Old 

Red S a n d s t o n e  and C a r b o n i f e r o u s  s e d i m e n t s .  The- h i g h e r  g round  

fo rmed by t h e  l a v a  does  however  c o n t a i n  many s t e e p  s l o p e s  

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

d e t e r m i n a t i o n .  A r e g i o n a l  g r a v i t y  g r a d i e n t  i s  known to  

e x i s t  i n  t h e  a r e a  ( s e e  pp 4 7 -51 )  b u t  i f  t h e  p r o f i l e  i s  

t a k e n  o v e r  a  r e g u l a r  t o p o g r a p h i c  f e a t u r e  so as t o  i n c l u d e  

b o th  p o s i t i v e  and n e g a t i v e  g r a d i e n t s ,  t h e n  t h e  r e g i o n a l  

g r a d i e n t  can be i s o l a t e d  and s u b t r a c t e d .
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Moat g e o l o g i c a l  fe a tu re s  such aa f a u l t s  and in t ru s io n s  

l i a b l e  to cause l o c a l  g r a v i ty  anomalies which would i n t e r f e r e  

with the d en s i ty  c a l c u l a t i o n s  are in d ic a te d  on the g e o l o g i c a l  

maps and are avoided.

Densi ty  p r o f i l e s  are taken in  three areas ,

1.  The Takmadoon Hoad. -  traverse  'A'.

2. The Gargunnock H i l l s .  -  t raverses

3# The Carbeth Road. -  traverse  *G *•

Reduction of  r e s u l t s .  I f  a l l  the above con d i t ion s  

governing the use o f  a g r a v i ty  p r o f i l e  fo r  the determination  

o f  rock d e n s i ty  are met, then any l o c a l  base l e v e l  or datum 

rep resen ts  a surface  a t  which the value  o f  the Bouguer 

a n o m a l i e s . i s  constant  or i s  changing in  a p r ed ic ta b le  manner 

so that  the' e f f e c t s  o f  v a r i a t i o n s  in  a l t i t u d e  a t  any s t a t i o n  

may be i s o l a t e d  r e a d i l y  from the t o t a l  observed g r a v i t y  

v a lu e .  Hence in  the c a l c u l a t i o n  o f  the l o c a l  Bouguer anomaly 

the value  for  the d e n s i ty  o f  the near surface  s t r a t a  which 

g iv e s  a c o r r e l a t i o n  o f  zero between the anomaly and 

topography i s  assumed to be the correct  va lue .  This can be 

determined in  three ways. In N e t t l e t o n ' s  method (1^39 pp 176-  

1 8 3 ) ,  the l o c a l  anomaly i s  c a lc u la te d  for  a range of  d en s i ty  

va lu es  and the r e s u l t s  graphed over a topographic s e c t i o n  of  

the t r a v e rs e .  The anomaly which appears to have the l e a s t  

c o r r e l a t i o n  with the topography i s  assumed to be based on. the 

c o r r e c t  d e n s i ty  v a lu e .  The r^ange of  c a l c u l a t i o n s  i s  time 

consuming and the r e s u l t  dependent on in s p e c t i o n ,  and- the 

method has been r e f in e d  and placed on a mathematical b as is  

by Jung (1953 pp 2 9 -3 5 ) .  This second method s t a t e s  that  i f  the 

c o r r e l a t i o n  c o e f f i c i e n t  k o f  the Bouguer anomalies ^ g u and the 

sur face  h e ig h t s  i s  zero ,  then

0

where  ̂ and are the ar i thm et ic  means o f
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and h r e s p e c t i v e l y ,

-  (^g — Y) + ( 0 .3065 — 0.04193n^)h M.K.3. u n i ts

» Bouguer anomaly with approximate d e n s i ty  c5̂

G = ^ g i M -  ^(Ah«) 5 H = h -  M(h ) .

,  -  i lH  .  _  _ _ a _________
a " r2 * 2 “Hfc • 0.04193

o"=« <5̂  + $2 ■=* Best d e n s i ty  v a lu e .

A c r i t e r i o n  £0 for  the exactness  o f  cT i s  determined 

from F, the standard error  o f  k(^g ,h )  as f o l l o w s ; -

f 2 = £ (  G -  aH)2 .H2_______

?.( G — aH)2 . ^ H 2 

($<T)2 = a2 -  ( (a2/ ( l - F 2 ) ) -  (F2/ ( 1 - F 2 ) ) .G 2/H 2 )

-  t.

0 .0 4 1 9 3

The th ird  method o f  d e n s i ty  determination by g r a v i ty  

p r o f i l i n g  i s  descr ibed by Parasn is  (1952 pp 252-271) and 

i s  an improvement on Jung'3 method in that  i t  i s  e a s i e r  to 

work w ith ,  g iv e s  a graphical  r e s u l t  which shows up m i s t a k e s  

and errors  enabl ing  them to be p in -p o in ted  and co rrec ted ,  

and i3 more e x a c t  by tak ing  i n t o  account the  d e n s i t y  f a c t o r  

in  the t e r ra in  c o rr e c t io n s  which i s  only  an est im ate  in. the 

computational method.

The i n i t i a l  assumption i s  the same a3 b e fo re ,  that  the 

l o c a l  base l e v e l  i s  a sur face  on which the value o f  the  

Bouguer anomaly i s  co n s ta n t ,  and hence the reduct ions  o f  

o b servat ion s  at a l l  s t a t i o n s  can be equated. In th i3  form 

a l l  terms are known except  o'", the value o f  d e n s i t y ,  and the 

fo l l o w i n g  equation i s  der ived .

g + k-jAh <= ( k2Ah -  (T2 -  Tx )/cro ) .  cr 

where, k  ̂ = 0 .09406 m g a l / fo o t .

k2 -  0 .01276 m g a l / fo o t .
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A  g  = change in  g r a v i ty  from l o c a l  base s t a t i o n .

*  change in  he ight  from l o c a l  base s t a t i o n ,  

k-^h = free  a i r  c o r r e c t io n ,  

okg-^h = Bouguer c o rr e c t io n .

XJP2- - - Ti ) • —  = change in  t e r r a in  c o rr e c t io n  from l o c a l
°p

base s t a t i o n .

This equation i s  in  the form Y *  mX, which i s  the _

equation o f  a s t r a i g h t  l i n e  in which the g rad ient  m » cr , 

the required d e n s i ty .

Densi ty  traverse  A26 — A46. In spec t io n  o f  the g r a v i t y  

p r o f i l e  ( see  F i g 37 ) shows the Bouguer anomalies at

s t a t i o n s  A43 and A44 -rise as a r e s u l t  o f  a d o l e r i t e  dyke 

which crosses  the traverse  between these  two s t a t i o n s .

For t h i s  reason,  s t a t i o n s  A43 and A44 are omitted from the 

c a lc u la t io n *  The d e n s i ty  i s  c a lcu la te d  by the Parasnis  

method ( see  Table 10) to be 2 .75  g/cm^. However, by 

in s p e c t io n  o f  the graph, ( see  Fig  12,  s tage  1 ) i t  i s  seen  

th a t  a l l  the crosses  corresponding to the s t a t i o n s  on the 

north s id e  o f  the h i l l  l i e  above the c i r c l e s  corresponding  

to the s t a t i o n s  on the south s id e  of  the h i l l .  This in d ic a t e s  

th a t  a g r a v i ty  gradient  is '- .present;and t h i s  must be removed. 

The d i f f e r e n c e  between the Bouguer anomalies at s t a t i o n s  

A26 and A46 a f t e r  c o rr e c t in g  for  the small  d i f f e r e n c e  in  

h e ig h t  between the two s t a t i o n s  i s  +1.39 mgal over a 

d is ta n ce  o f  2000 yards .  Subtract ing  t h i s  gradient  

l i n e a r l y  from the l o c a l  anomalies o f  the d e n s i ty  t r a v e r s e ,  

the r e s u l t s  are recomputed ( see  Table 11 ) and the d en s i ty  

becomes 2 .60  g/cm^. By in s p e c t io n  o f  the graph ( see  

Fig 12,  s tage  2 ) ,  the cro s se s  corresponding to the 

s t a t i o n s  on the north s id e  o f ' t h e - h i l l  l i e  below the
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Table 10

■Penalty do termination (xVirannia method) 

Traverse A. -  1 s t  computation.

station. I z d L L X. Y.

1. ‘ - 1 .0 6 7 0 .052 0.557 0 .169
2. -1 .4 4 3 0 .1 0 3 0 .536 0.161
3. -1 .4 5 3 0.065 0.349 0 .243
4. - 2 .4 1 3 0 .1 4 3 1.436 0 .376  •
5. - 2 .3 1 6 0 .079 1.505 0.441
6 . . - 3 .3 0 1 0.134 2.533 0.735
7. - 5 .3 0 6 0.034 3.242 1 .129
8. -6 .3 4 1 0.071 4.563 1.431
9. -3 .7 9 4 0 .093 5.223 1.310

10. - 3 .9 3 5 0 .009 5.371 2.006
11. - 3 . 5 9 3 0 .013 5.753 1.934 '
12 . -7 .3 0 4 - 0 . 0 6 7 5.794 1.917
i. 3 • - 7 .2 1 3 - 0 .0 9 3 5. 669 ,1.351
14. - 5 .6 2 5 -0 .1 1 5 4.970 1.557
15. - 2 .7 3 3 - 0 .1 3 3 3.467 0 .990
16. - 1 . 246 - 0 .1 5 3 2.395 0.721
17. f 0 .003 -0 .1 6 2 2.249 0.467
18. +1.251 -0 .1 6 1 1.706 ’ 0 .223

£ a = 53. 363, a« 13 .2 1 6 , ^XY a 82.5574

iJ?m 257 .2727 ,  *Y2 = 26.7937 .

cr= a  = |  a = % 4 f  jt  = 2.7495
f  £ I 2 -  (C f )2/:,’ 6 .3 ,-jT

C o rre la t io n  c o e f f i c i e n t  r = ^Jr A x y
2 2<«here and j?" are the var iances  o f  X and Y. x y

Therefore  r  a 0 . 9 9 1 3



])en3it.y determ inat ion  (iJa r a sn i s  method)

Traverse A -  2nd computation.

'.Station Q X ¥

1. -1 .1 3 7 0 .437 0 .1 6 9
2. ‘ - 1 ,5 3 2 0 .397 0 .161
3. - 1 .6 6 2 0 .6 3 9 0 .2 4 3
4. - 2 .6 9 7 1 .1 5 3 0 .376
5. - 2 .6 6 4 1 .157 0 .441
6 . - 4 . 2 1 8  . 2 .166 0 .735
7 . - 5 .7 9 3 2.755 1 .129
8 . - 7 .3 9 7 4.007 1.481
9. - 9 .4 2 0 4 .606 1 .810

10.' - 9 .6 3 0 5.176 2.006
11 . - 9 .3 6 3 4 .933 1 .934
12. - 3 . 6 3 3 4 .960 1 .917
13. - 3 .1 1 6 4 .766 1.851
14 . - 6 .5 9 3 3.997 1 .557
17. - 3 .9 7 6 2.234 0 .990
18.  •• -2 .4 9 7 1 .644 0.721
19. - 1 . 3 1 3 0 .9 2 3 0 .467
20. ........r.Q.1.39 0 ^ 1 6 .... ...... 0 . 22 1 *

4"X = 46 . 4 3 1 . » 1 3 .2 1 6 ,  » 63.7577

£ x 2 =. 176 .3735 ,  =■ 26 .7337

.  „  .  7 „ m 2.604.
_  ( i i r )V N

3*or C o e f f i c i e n t  o f  C o rre la t io n  r* -

r ,  V»-<XX -  ^ X , g .2S£ „ 0.9963
* x ,J y

Therefore  cr « 2 .60 ,  with r  a 0.9963





c i r c l e s  corresponding to the s t a t i o n s  on the south 3 ide  

o f  the h i l l .  Ihiajindicat-js that the g r a v i t y  gradient  

a f f e c t i n g  the traverse  i s  ovar-est imatod and so the 

r e s u l t s  are re-computed with only  h a l f  the c a lcu la te d  

g r a d ie n t  subtrac ted .  Using these  f i g u r e s ,  the d en s i ty  

becomes 2 .63  g/cm^ ( see  Table 12; and in s p e c t io n  o f  

the graph ( see  f i g  12 ,  s tage  3; shows a random s c a t t e r  

o f  c i r c l e s  and c r o s s e s  about the bust  s t r a i g h t  l i n e .

However, t h i s  va lue  f o r  the d e n s i ty  o f  the lavas  i 3  

lower  than the v a lu es  obtained by the d e t a i l e d  sampling  

method or by filcbean and Qureehi ( sec  pp 65-66; and 

fu r th e r  in s p e c t io n  o f  the gra v i ty  p r o f i l e  ( s e e , i ?ifi 37) 

in d i c a t e s  that  there may be some displacement o f  tho 

p r o f i l e  as a r e s u l t  o f  displacement o f  the lavas  by 

f a u l t  movement along the l i n e  o f  tho dyke. The r e s u l t s  

are re-computod om it t in g  s tat ion3A41-46 ( sco Table 13)  

and tho d e n s i ty  becomes 2 .72  g/cm^.

This l a s t  s e t  o f  f i g u r e s  i s  then used in  Jung 

c a l c u l a t i o n  ( 300 Table 14) and the d en s i ty  i s  c a lc u la te d  

to be 2 .72  1 0 .0 3  g/cm^> which i s  a good agreement with 

the r e s u l t s  cxxjressea on pages 65-66*

Donaity traverse  750 -  770. Tho g r a v i ty  p r o f i l e  method 

i s  employed in  the Oargunnock area , e i g h t  m iles  north o f  

tho Takmadoon road l o c a l i t y ,  traverse  'A',  to determine  

whether there i s  any s i g n i f i c a n t  l a t e r a l  v a r i a t i o n  in  tho 

d e n s i ty  o f  the Clyde P la teau  l a v a s .

The computation was made a f t e r  the completion o f  the 

main a rea l  survey and was s i m p l i f i e d  s in c e  the reg ion a l  

gradient  was f u l l y  c a lc  i la ted  and inspectionjbf  the map 

o f  l o c a l  Bouguer anomalies ( s ee  Map 2)  in d ica ted  

s u i t a b l e  a rea s ,  that  i s ,  t r a v e rs e s  which arc near p a r a l l e l  

to the l o c a l  trend o f  the i so g a iu  and away from s teep  

g r a v i t y  g r a d ie n t s .
•7

S t a t io n s  750 -  770 o f  traverse  '7' f u l f i l  the above 

c o n d i t io n s  and using the s t a t i o n  lo w est  i n  e l e v a t i o n ,



Penalty determination (paraanlg method) 

Trareroe A -  3rd computation

3tat ion . 4 0 £ Y

1. -1 .102 0.522 0.169
2. -1 .5 1 3 0.466 0.161
3. -1 .557 0.745 0.243
4. -2 .553 1.297 0.376
5. -2 .490 1.331 0.441
6 . -4 .010 2.374 0.735
7. -5 .549 ' 2.999 1.129
8. -7 .119 4.235 1.431
9. -9 .107 4.919 1.810

10. -9 .2 3 3 5.523 2.006
1 1 . ’ -8 .930 5.371 1.934
12* -8 .221 5.377 1.917
13. -7 .665 5.217 1.351
14. -6 .113 4.433 1.557
17. -3 .334 2.876 0.990
18. -1 .372 2.269 0.721
19. -0 .652 1.539 0.467

•oCM 1-0.556 1.011 0.223

r x  * 52.654» £ *  » 18.216,  £XY -  75.6646.  

/ X 2 •  214.2306, £ * 2 » 26 .7337.

-  la -  ~ „ 2.677
^ I 2 -  ( 4 Y)2/W --------

For c o e f f i c i e n t  o f  corre la t ion  r ,  

r a'Whi'M -  .  q . 0976.
V y

T herefore  cr* « 2 . 6 7 7 .  w i th  r  » 0 . 9 9 7 6 .



75.

Table 1 3 .

Density determination (Paraanlo method) 

Trayerae a -  4th computation.
i

Station 1 Y

1. 0.522 0.169
2. 0.466 0.161
3. 0.745 0.243
4. 1.297 0.376
5. 1.331 0.441
6. 2.374 0.735
7. 2.999 1.129
3. 4.235 1.481
9. 4.919 1.310

10. 5.523 2.006
11. 5.371 1.934

•CM 5.377 1.917
13. 5.217 1.351
M r ____ .. 4-183 .. . . . 1 .5 5 7

£ X  » 44.909,  » 15 .815 ,  i X . X  70.2139

-  197.2633,  £  X2 a 25.0259

F o r  c o e f f i c i e n t  o f  co rre la t io n  r»-

r ,  r-WSLitel .  q.9980
x y

Therefore cr ■ 2.721.  with a corre la t ion  o o e f f io i e n t

o f  r ■ 0.9960



Table 14*

Penalty determination (Jun^*a method) 

Traverse A

Stat ion Height -£L 11 0

1. 17.27* ♦0.071 -22.552 -0 .113
2. 2 1 .0 4 ’ ♦0.033 -21 .403 -0 .146
3. 2 4 . 4 7 ’ ♦0.033 -20.357 -0 .101
4. 40.93* ♦0.294 -15.325 ♦0.110
5. 40.62* ♦0.154 -15 .435 -0 .030
6. 67.87 * ♦0.410 -7 .1 2 9 ♦0 .226
7. 90.88* -0 .025 -0 .116 -0 .2 0 9  *
8. 121.24* ♦0.322 ♦9.133 ♦0.133
9. 149.12* ♦0.075 ♦17.636 -0 .109

10, 157.41* ♦0.151 ♦20.163 -0 .033
11. 152.57* *0.191 ♦ 18.633 ♦0.007
12. 144.57 ’ ♦0.240 ♦16.249 ♦0.056
13. 136.95* ♦0.257 ♦13.927 ♦0.073
14. 112.64 ♦0.309 ♦ 6. 5!7— ♦0.125

M(h) -  91.2593, 0.184

^Q.H
£ h2 "

♦0.001318
- " & :m : 5 r

0.001818

♦0.043

♦ o~2 -  2 .68 ♦ 0.043

Therefore g~ a 2.723

i2 n2f 2 ,  ^ (0  -  aU)*._H!
£ (0  -  aH)2 .*H2

( £ a )2 -  a2 -  ( a2/ l  -  f * )  -  f ' / U

0.03971 

,2 \  *2 -  ?2 ) . £ g2/£H2 )

* 1.3532 x 10 
\-3

- 6

l$al  * 1.  3632 x 10
-3

6fl» a t    •  t  0 .033
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s t a t i o n  Y71j as a  l o c a l  b a s e  s t a t i o n  and t h e  e l e v a t i o n  

o f  s t a t i o n  V71 above O.D. (Newlyn) as  t h e  da tum, th e  

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

P a r a 3 n i s  method ( s e e  Tab le  1 5 ) .

The v a l u e  f o r  t h e  d e n s i t y  i s  2 .7 4  g/cm-^.

The r e s u l t s  a r e  a l s o  computed  by t h e  Jung  method
i

( s e e  T ab le  1 6 ) ,  and  t h e  v a l u e  f o r  th e  d e n s i t y  i s  found  

to  be 2 .7 1  * 0 . 0 1 .

The d i s c r e p a n c y  betweexT/ffhese two v a l u e s  a r i s e s  e i t h e r  

f rom an  e r r o r  i n  t h e  e s t im a t io ry G f  the  r e g i o n a l  g r a d i e n t  

o r  more l i k e l y  from i n t e r f e r e n c e  by a s m a l l  l o c a l  

anom aly .  S in c e  t h e  t o p o g r a p h i c  s l o p e  from s t a t i o n  

V50 -  V70 i s  e n t i r e l y  i n  t h e  same d i r e c t i o n ,  t h e  s o u r c e  

o f  t h e  d i s c r e p a n c y  c a n n o t  be i s o l a t e d .  However,  the  r e s u l t s  

do n o t  d i f f e r  s i g n i f i c a n t l y  from t h e  v a l u e  o f  2 . 7 2  t  0 . 03  

c a l c u l a t e d  f o r  t r a v e r s e  ' A' ,  and t h i s  i s  s u f f i c i e n t  to  

s u g g e s t  t h a t  t h e r e  i s  no s i g n i f i c a n t  v a r i a t i o n  i n  t h e  v a l u e  

o f  t h e  d e n s i t y  o f  t h e  Clyde P l a t e a u  Lavas from K i l s y t h  

to  G argunnock.

D e n s i t y  t r a v e r s e  W10 -  W30. An a t t e m p t  to  d e t e r m i n e  

t h e  d e n s i t y  o f  t h e  l a v a s  i n  t h e  C a rb e th  r e g i o n  was made 

u s i n g  t h e  r e s u l t s  o f  t r a v e r s e  W. The d e n s i t y  v a l u e  o b t a i n e d ,  

2 . 8 2  g/cm^ i s  s p u r i o u s  b e c a u s e  o f  i n c a l c u l a b l e  i n t e r f e r e n c e  

by a  l o c a l  anomaly whic^i may b ^ 4 s s o c i a t e d  w i t h  t h e  n e a r b y  

Campsie  P a u l t . P a r t  o f  t h e  x’a r a s n i s  c a l c u l a t i o n  i s  

s u b m i t t e d  to  d e m o n s t r a t e  how t h e  g r a p h i c a l  m e thod  

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

which o b v i o u s l y  l e a d s  to  e r r o n e o u s  r e s u l t  ( s e e  T ab le  1 7 ) .

The p o i n t s  on t h e  g rap h  ( s e e  P i g  13 )  a r e  numbered i n  

t h e  o r d e r  o f  th e  s t a t i o n s  on t h e  t r a v e r s e  and t h e  

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

2 . 8 2 .  T h i s  i s  an a l g e b r a i c  compromise o f  a  s c a t t e r  

o f  r e s u l t s  and i s  m i s l e a d i n g .
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Table 15 .
/  • ’

Penalty determination (Paraanls method)

Traverse V

tation l"3 ro 1 b x Y

1. -34 .13 -0 .136 ♦ 7 . 2o ♦19.13
2. -32 .87 -0 .162 + 7.21 ♦ 20.30
3. -31 .33 -0 .165 ♦ 6.71 ♦18.03
4. -29 .10 -0 .191 ♦ 6.31 ♦17.15
5. -27 .49 -0 .202 ♦ 5.95 ♦15.93
6. -26.01 -0 .217 ♦.5.71 ♦15.48
7. -25 .10 - 0 .2 2 8 ♦ 5.51 ♦14.77
8 / -23 .9 9 -0 .235 ♦ 5.23 ♦14.06
9. -23 .67 -0 .239 ♦ 4.94 ♦11.81

10. -19 .16 -0 .191 ♦ 4.32 ♦12.11
11. -17 .80 - 0 .2 2 8 ♦ 4.05 ♦11.07
12. -19 .23 -0 .232 ♦ 4.31 ♦11.51
13. -19 .57 -0 .228 ♦ 4.33 ♦11.31
14. -17 .65 -0 .162 ♦ 3.90 ♦10.46
15. -17 .39 -0 .195 ♦ 3.96 ♦10.34
16. -16 .03 -0 .165 ♦ 3.54 ♦ 9.25
17. -15 .16 -0 .103 ♦ 3.29 ♦ 8.70
18. -14 .72 -0 .121 ♦ 3.17 ♦ 3.08
19. -  7 .33 -0 .063 ♦1.57 ♦ 4.01
20. -  5.38 -0 .081 ♦1.36 ♦ 3.70

3-30, -0 .035 at P iJ l

^X -  93*53, * 250.06,  iX.Y » 1290.6529

£ X 2 * 431.1417, ^Y2 =- 3466.0292.

Y ^X.Y -  (OC.*Yi/2im a «• m — -0  .... - l — -j—
x £xz -  ( a r / N

And r  • 1/H.£X.Y -  (*X.*Y)/H:
V * y

2-739  

i 0-9913

Therefore  <T a 2.74* with  a c o r r e l a t i o n  o o e f f l o i o n t

o f  r .  0 .9913
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Tablo 16.

Density determination (Jung*o method) 

Traverse V

Stat ion Height 4 £ l H 0.

1. 551.73'' - 0 .3 3 *217.42 -0 .14
2. ,550 .82 ' -0 .4 7 *216.46 -0^23
3- 510.32' -0 .17 *176.53 *0.07
4* 478.47' 0 .00 *144.11 *0.24

5 . 443.95' -0 .2 3 *114.59 -0 .0 4
6. 429.08* - 0 .0 3 ♦ 94.72 *0.21
7. . 412.53' -0 .1 9 ♦ 73.17 *0.05
3. 393-77' -0 .2 7 * 59.41 -0 .0 3
9 . ’ 367.06' - 1 .6 1 * 32.70 - 1 .3 7

10. 322.94' *0.36 -  11.42 *0. 60
11. 298.31' ►0.03 -  36.05 *0.32
12. 313.64' - 0 .1 9 -  15.72 *0.05

320.56* -0 .4 6 -  13.08 -0 .2 2
14. 291.83' -0 .1 3 -  42.53 *0.11
15. 2 9 3 .8 2 ’ *0 .03 -  40.54 ♦ 0 .32
16. 263.15' - 0 .3 6 -  71.21 -0 .1 2

* 17. 243.84' - 0 .2 2 -  35.52 *0.01
13. 233.34' - 0 .5 1 -  96.02 - 0 .3 0
19. 117.99' - 0 .2 2 -216.37 - 0 .0 2

. 20. 99.32' 0 .00 -234.54 *0.24
2 1 _____ 64.03' -0 .0 7  . -270 .33 . *0.10

U(h) =• 334.36 , K(4g*») « -0 .24
ro. ii -  35.97 x 10"5 r <r2 .J -35 ,97 x 10"5a * 1 r) ■
?H2 4.193 x 10-2

<r? « -  0 .0 0 9
Therefore <r » <r, * <r« « 272 -  0.009 * 2.711

?2 .  £ (° -

JL

ali)2 . H2 « 8.7977 x 10"3
*T(0 - ali)2.^H2

( o a ) 2 » a2 -  (a2/ ( l - F 2) -  T2/ (1-F2 ).^G2/£H2)

a 0 . 6556 x 10"7

6a * 2. 56 x 10“4

1* 16 at _ * n nn/;
4.193. x 10“ 2

» — V  •  V /V '

Therefore the donsit.y o f  the lavas  InAhe Oar«unno

area i s  foind to be <r -  2 .71  i 0.01
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Table 1 7 .

*  •

Penalty de torialnatlon (Paraanla method)

Traversa ti

S ta t ion A I
1 . 0 .39 0 .9 3
2. 0.04 2.21
3. 1 .24 3.10
4. 1 .53 4.23
5. 1.71 4 .73
6 . 1 .83 5.07
7. 1.72 4.89

>• 8. 1 .59 4.57
9. 1.64 4.76

10. 1 .84 5.49
11. 2.01 5.37

•
CM 1.89 5.49

1.97 5.79
14. 2.05 5.73
15. 2.04 5.60
16. 2.31 6.38

. 17. 2.60 7 .0 8
13. 2.83 7 .80
19. 2.63 7 .23
2 0 . 2.43 6.77

• 2.U. 2.19 6.01

* X  -  39.33 5 * 109.93 ? ^X.Y -  224.42

i"X2 « 80.31 I Z * 2 « 627 .8l»

r ,  2.8X5.
/ X 2 -  (*X)2/1J

And r .  .  0.9936
x '  y

Therefore or a 2.82* with a corre la t ion  o o e f f i o i e n t  

of  r * 0 .9936.
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Mineshaft measurements

This method o f  d e n s i ty  determination i s  s im i la r  in  

p r i n c i p l e  to the Parasn is  method o f  g r a v i t y  p r o f i l i n g ,  

and has been descr ibed by Kogers (1952 pp 3 6 5 - 3 7 7 ) t 

Domzalski (1955 pp 1 5 - 5 5 ) t rthetton, Myers and Smith 

(1957  pp 2 0 -4 3 )  and McLean (1961 pp 1 0 4 - 1 0 6 ) .

The va lue  o f  g r a v i t y  i s  measured at the top and bottom 

o f  a mineshaft  and the d i f f e r e n c e ,  a f t e r  small  c o r r e c t io n s  

fo r  the e f f e c t  o f  the t e r r a in  and the excavated s h a f t  

have been made, i s  proport ional  to the th ick n ess  o f  the 

in t e r v e n in g  s t r a t a .  I f  the g r a v i t y  measurements are made
i

at  known l e v e l s ,  then the value  o f  the mean d e n s i ty  o f  

the in t e r v e n in g  s t r a t a  can be c a l c u l a t e d .

This procedure i s  extremely u s e f u l  fo r  c a l c u l a t i n g  

the mean d e n s i t y  o f  a formation which has rapid f l u c t u a t i o n s  

in  l i t h o l o g y  and s i g n i f i c a n t  percentage-' o f  c lay  rocks .______ _

Gravity  measurements were made with a Frost gravimeter ,  

in  the intake  s h a f t s  o f  the Dumbreck and Twechar c o l l i e r i e s  

o f  the Nat ional  Coal Board. Both s h a f t s  are over 1000 

f e e t  deep and are s i t u a t e d  in  the S c o t t i s h  Carboniferous  

l im es to n e  sediments  to the south o f  the Campsie Fault  at  

K i l s y t h .

Reduction o f  r e s u l t s .  At Dumbreck c o l l i e r y ,  a l l  

measurements were made in  roadways o f  the number 1 intake  

s h a f t  and as near to the 3haf t  a3 reasonable  to obta in  

a firm base fo r  the grav im eter 's  s tand .  I t  was p o s s i b l e  

to take readings at three subsurface  l e v e l s  at depths o f  

6 5 5 .4 ,  8 4 3 . 6 , and 1347.7  f e e t  below surface  resp ec t iv e ly . .

The only t e c h n ic a l  d i f f i c u l t y  which arose was the

n e c e s s i t y  to r e - 3 e t  the coarse adjustment o f  the gravimeter

in  order to obta in  a reading at the low est  l e v e l .  This
» ' 

trouble  might have g iven  r i s e  to a large  instrumental

d r i f t ,  but in  f a c t  a repeat  reading at the preceding l e v e l

only  d i f f e r e d  by 0 .1  m gal , a discrepancy corresponding
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t o  an  e r r o r  i n  t h e  d e n s i t y  o f  (o( r = 0 . 005g/cm^.

At  Twechar c o l l i e r y ,  o n l y  one u n d e rg ro u n d  m easurement

was p o s s i b l e  and t h i s  wa3 t a k e n  a t  t h e  K i l s y t h  Goking Coal  

l e v e l  i n  t h e  g a l l e r y  c l o s e  to  the  b o t tom  o f  t h e  number 1 

i n t a k e  s h a f t  ' a t  a  dep th  o f  1043*8 f e e t  be low  th e  s u r f a c e .

The f r e e  a i r  c o r r e c t i o n s  a r e  made i n  t h e  s t a n d a r d  

m a nne r  t a lc ing  i n t o  a c c o u n t  th e  d e p th  o f  eac h  s t a t i o n  

be low  t h e  s u r f a c e  ( see  p 3 3 ) .

The t e r r a i n  c o r r e c t i o n  f o r  th e  s u r f a c e  s t a t i o n  i s  

made i n  t h e  s t a n d a r d  manner  u s i n g  a Hammer's zone 

c h a r t  ( s e e  p 34 ) .  I n  t h e  Dumbreck l o c a l i t y ,  a  d e n s i t y  

o f  2 . 7 2  g/cm^ i s  u s e d  f o r  t h e  t h i r d  p a r t  o f  th e  s u r r o u n d i n g  

a r e a  which i s  made up o f  l a v a ,  t h e  r e m a i n i n g  t w o - t h i r d s  i s

c a l c u l a t e d  a t  2 . 5 0  g/cm^ which  i s  s u f f i c i e n t l y  c l o s e  to  t h e

f i n a l  v a l u e  o f  the C a r b o n i f e r o u s  s e d i m e n t s  to be s a t i s f a c t o r y .

A v a l u e  o f  2 . 5 0  g/cm^ i s  u sed  f o r  a l l  t h e  Twechar

r e d u c t i o n s .

The c o r r e c t i o n s  f o r  th e  undergound  s t a t i o n s  a r e  

c a l c u l a t e d  from t h e  f o r m u l a

+ h |  -  £ \  + hp) :•> 

( d e r i v e d  from Hammer, 1939 p 192)

w h e r e ,

and = i n n e r  and o u t e r  r a d i i  o f  zone ,

and h 9 = d e p th  to  s t a t i o n  and d e p th  to  s t a t i o n  +

mean h e i g h t  o f  compartment above s u r f a c e

N = number o f  com par tm en ts  i n  zone .

A t  b o th  c o l l i e r i e s ,  t h e  s u r f a c e  s t a t i o n s  a r e  s i t u a t e d  

c l o s e  to  th e  w in d in g  sheds  and so a s m a l l  b u i l d i n g  c o r r e c t i o n  

o f  0 . 0 2  mgal  i s  i n c l u d e d  i n  t h e  t e r r a i n  c o r r e c t i o n s  f o r  

t h e s e  s t a t i o n s .

I n  t h e  ca se  o f  the  s u r f a c e  and d e e p e s t  3 t a t i o n 3 ,  

c o r r e c t i o n s  a r e  made f o r  t h e  m a t e r i a l  e x c a v a t e d  from the  

s h a f t s .  I n . t h e  ca s e  o f  t h e  two i n t e r m e d i a t e  s t a t i o n s ,  t h e

2 ttS V ( / r  ̂ + h f  + A? + h: - A 2
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m a t e r i a l  m i s s i n g  f rom a l a / e  th e  s t a t i o n s  com pensa tes  f o r  

t h a t  m i s s i n g  be low.

The e f f e c t  o f  each s h a f t  i s  computed  s e p a r a t e l y  u s i n g  

t h e  same f o r m u l a  a s ' f o r  t h e  u n d e rg ro u n d  t e r r a i n  c o r r e c t i o n s ,  

t h a t  i s ,  c a l c u l a t i n g  t h ^ / e f f e c t  o f  a h o l lo w  c y l i n d e r  a b o u t  

t h e  s t a t i o n  which would  j u s t  i n c l u d e  t h e  s h a f t  be tw een  

i t s  w a l l s : -

To g i v e  t h e  a c t u a l  s h a f t  c o r r e c t i o n ,  t h i s  v a l u e  i s  

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

A r e a l  c r o s s - 3 e c t i o n  o f  s h a f t
A r e a l  c r o s s - s e c t i o n  of  e r e c t e d  c y l i n d e r .

A c o r r e c t i o n  i s  a l s o  made f o r  t h e  m a t e r i a l  which ha3 

b e e n  e x c a v a t e d  i n  t h e  p i t s .  F o r  r e a s o n s  o f  s a f e t y ,  few 

c o n c e n t r i c  roadways  a r e  e x c a v a t e d  and no c o a l  c u t  w i t h i n

a r a d i u s  o f  400 f e e t  o f  e i t h e r  s h a f t .  This  s i m p l i f i e s  the

c o m p u t a t i o n  o f  th e  e x c a v a t i o n  c o r r e c t i o n  s i n c e  o n ly  a 

l i m i t e d  number o f  r a d i a t i n g  roadways  need  be c o n s i d e r e d .

I n  t h e  c a l c u l a t i o n , ' U3e i s  made o f  t h e  t a b l e s  drawn up 

by D om zalsk i  (1955 pp 50 -5 4 )  f o r  th e  p e r c e n t a g e  e f f e c t
i

o f  s l a b s  and b l o c k s  f o r  d i f f e r e n t  r a t i o s  o f  x / h  where 

x i s  t h e  d i s t a n c e  o f  t h e  b l o c k  from t h e  m e t e r ,  and h i s  

t h e  h e i g h t  o f  t h e  b l o c k .  From t h e s e ,  t h e  e f f e c t  o f  t h e  

i n d i v i d u a l  roadways a r e  fo u n d ,  and hence  t h e  t o t a l  e f f e c t .

A c c u r a t e  p l a n s  f o r  th e  Iiaugh Rigg ,  6 6 5 . 4 ’ , and 

K i l s y t h  Coking C o a l ,  1 3 4 7 . 7 f , l e v e l s  a r e  a v a i l a b l e ,  b u t  

n o t  f o r  t h e  C o a l b u rn  C o a l ,  843 .6*  l e v e l .  However, t h e  

e x c a v a t i o n s  a r e  known to be o f  t h e  same o r d e r  o f  s i z e  

and so  t h e  mean o f  t h e  two known e x c a v a t i o n  v a l u e s  i s  

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

Haugh Rigg  l e v e l  (*-655.4 f e e t )  = 0 . 4 6 3  mgal

K i l s y t h  Coking Coal  l e v e l

( - 1 3 4 7 . 7  f e e t )  = - 0 . 7 0 3  mgal  

Mean v a l u e  = - 0 . 5 8 3  m ga l .

A s i l l  o f  d o l e r i t e  117 f e e t  t h i c k  i s  p r e s e n t  i n  t h e  

h i g h e s t  s e c t i o n  o f  t h e  s h a f t s  be tw ee n  the  s u r f a c e  and t h e  

Haugh Rigg l e v e l  a t  - 6 5 5 . 4  f e e t  be low g ro u n d .  From 

s a m p l e s ,  th e  d e n s i t y  o f  t h i s  s i l l  i s  found  to  be 2 . 9 8  g/cm-^ 

which  g i v e s  a  d e n s i t y  c o n t r a s t  o f  0 . 4 6  w i th  t h e  C a r b o n i f e r o u s  

s e d i m e n t s .  The e f f e c t  o f  t h i s  s i l l  i s  removed where d e s i r e d  

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

2 . 5 0  g/cm^.  The a t t r a c t i o n  o f  t h e  s i l l  which i s  a p p r o x i m a t e d  

to  an  i n f i n i t e  s l a b  i n  t h e  Bouguer  f o r m u l a  i s  c a l c u l a t e d  to 

be 0 .6 9 5  mgal .

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

d e n s i t y  d e t e r m i n a t i o n s  can  be d i v i d e d  i n t o  t h r e e  g r o u p s ,

1 .  I n d e t e r m i n a t e  e r r o r s .

2.  N e g l i g i b l e  e r r o r s .

3. E s t i m a t e d  e r r o r s .

The i n d e t e r m i n a t e  e r r o r s  a r i s e  from two known s o u r c e s ,  

namely t h e  i m p e r f e c t  b a r o m e t r i c  c o m p e n s a t io n  by  t h e  

g r a v i m e t e r ,  and t h e  e f f e c t  o f  t h e  h igh  m a g n e t i c  f i e l d s  

a s s o c i a t e d  w i th  t h e  p i t - h e a d  g e a r .  ,

The b a r o m e t r i c  c o m p e n s a t io n  e r r o r  i s  r e d u c e d  to a 

v i r t u a l  c a l i b r a t i o n  e r r o r  by t a k i n g  t h e  g r a v i m e t e r  down 

t h e  p i t - s h a f t s  a t  a  v e r y  s low s p e e d  and a l l o w i n g  i t  s e v e r a l  

m i n u t e s  to r e - a d j u s t  b e f o r e  r e a d i n g  th e  u n d e rg ro u n d  s t a t i o n s .

. i i t h  r e g a r d  to  t h e  m a g n e t i c  d i s t u r b a n c e s  by the '  p i t 

h e a d  g e a r ,  t h e  i n s t r u m e n t  i s  known to  be u n a f f e c t e d  by 

m o d e ra t e  m a g n e t i c  f i e l d s  and s i n c e  th e  f i e l d s  a s s o c i a t e d  

w i t h  th e  p i t - h e a d  g e a r  i s  c o n s t a n t , i t s  e f f e c t s  a re  

n e g l e c t e d .
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N e g l ig ib l e  errors  are a s so c ia te d  with the s h a f t  and

excavat ion  errors  which are so small  (from 0 .0 1 9 -0 .1 0 6  mgal) 

that  gross  errors  o f  100$ could be t o l e r a t e d .  An error  

of  0 .2 5  mgal would only produce an error in  the d en s i ty  

o f  0 .01  g/cm^, so these  c o rrec t io n s  need only  be 

approximations and the errors  ignored.

The es t im ated  errors  include the errors  in  the  

instrument reading, the depth to the  underground s t a t i o n s ,  

and to a l e s s e r  e x te n t ,  the t e r r a in  c o rr e c t io n .

bnaer id e a l  c o n d i t io n s ,  the gravimeter can be read 

to 0 .01  mgal, but the condit ions  i n  the mineshaft where 

the instrument i s  required to measure two s t a t i o n s  in a 

sh or t  time in t e r v a l  and separated by over 1000 f e e t  o f  

ro.ck, represent  the worst mechanical s i t u a t i o n  and the  

error  i s  almost c e r t a i n l y  nearer 0 .02  mgal.

The depth i s  known to + 1 f o o t  in 1000 f e e t ,  but th is  

e f f e c t s  the c a l c u l a t i o n  twice  and so the t o t a l  error  i s
V%

2 f e e t  in  1000 f e e t  which i s  equiva lent  to 0 .02  mgal.

The error in  the t e r r a in  c o rrec t io n  i s  t  0 .1  mgal 

( see  p 41).

The t o t a l  error  in  the d e n s i ty  determinations by 

measurements in  m in e- sh a f t s  becomes a l i t t l e  over  

± 0 .1  mgal which r e s u l t s  in  an error  of  t  0 .01 g/cia^ 

in  the c a lcu la te d  d e n s i ty .

C onc lus ions♦ The dens i ty  o f  the Carboniferous sediments

in  the Twechar area i s  2.47 t  0 .01 g/cm^, or with the 

d o l e r i t e  s i l l  replaced by sediment,  2 .42 t  0 .01  g/cm^.

The corresponding va lu es  a t  Dumbreck c o l l i e r y  2 m iles  to 

the f ior th -east  are 2.51 -  0 .01  and 2.47 t  0.01 g/cm^ 

r e s p e c t i v e l y .

The Twechar value is  supported by s im i la r  work carr ied  

out by Powell  (p r iva te  communication) a t  that c o l l i e r y  and 

which g ives  an o v e r a l l  d e n s i ty  of 2.47 g/cm  ̂ inc lu d in g  the 

e f f e c t  o f  the s i l l .

These r e s u l t s  in d ic a t e  a d e n s i ty  gradient from Twechar
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to Dumbreck and th i s  might be expla ined by an increase  in  

compaction towards the north caused by the proximity  of  

a p lexus  of  f a u l t s  in c lu d in g  such major s t r u c tu r es  as the  

•Riggin' an<\ the Campsie Fault .

Comparing t h e s e  r e s u l t s  w i th  t h o s e  o b t a i n e d  by W het ton ,  

Myers and Smith  (1957 ,  pp 20-43)> th e  P r i n c e  o f  Wales 

c o l l i e r y  d e n s i t i e s  a r e  s l i g h t l y  h i g h e r  t h a n  th o s e  o f  

t h e  C e n t r a l  West a r e a  o f  S c o t l a n d ,  w h ereas  F r y s t o n  c o l l i e r y  

doe3 c o r r e l a t e  w i t h  Dumbreck a t  s h a l l o w  an d  m i d d le  d e p t h s .

Twechar g ives  the lo w e s t  r e s u l t  o f  a l l  ( see Tables  

1 3 - 2 0 ,  and Fig 1 4 ) .

Mine-shaft  d en s i ty  determinations in  the West Ayrshire  

c o a l f i e l d  (McLean, 1961 p 106) g ive  much higher  v a lu e s ,  

from 2 .52  to 2 .69 g/cm^, although the l a t t e r  value  is  

e f f e c t e d  by th ick  d o l e r i t e  i n t r u s io n s .

I t  i s  obvious from these  comparisons that  there is 

cons iderab le  l a t e r a l  v a r i a t i o n  in the near surface  d e n s i ty  

o f  Carboniferous s t r a t a .
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THE MAGNETIC SURVEY 

F i e l d  methods

The magnetometer. The magnetic measurements are made 

u s in g  an Elsep 'Type 592* proton magnetometer.  This instrument  

g iv e s  a reading o f  the t o t a l  i n t e n s i t y  p roport ion a l  to the 

E arth 's  magnetic f i e l d .  The magnetometer i s  simple to 

o p era te ,  req u ir in g  no l e v e l l i n g  or s e t t i n g  up other  than the 

o r i e n t a t i o n  o f  the d e t e c to r  b o t t l e  in  an approximate e a s t -  

west  d i r e c t i o n  a t  a d i s ta n ce  greater  than 20 f e e t  from the 

instrument pack. This i s  done to avoid i n t e r f e r e n c e  from the 

magnetic f i e l d s  s e t  up by the magnetometer i t s e l f .  S im i l a r l y  

no magnetic a r t i c l e s  such as watches or c i g a r e t t e  cases  

are carr ied  by the operator  support ing the d e te c to r .

The reading error  o f  the instrument- i s  g iven  by the 

1 manufacturer as t  0 .5  gamma in  magnetic grad ien ts  l e s s  

than 200 gamma per metre.  The error  in c r ea se s  to -  2 

•gamma for  grad ien ts  o f  800 gamma per metre.  For grad ien ts  

l a r g e r  than the l a t t e r ,  the error  becomes so grea t  that  the 

readings  are unuseable .

Procedure. In a l l  but one traverse  ( t ra v e r s e  M l )  

the measurements o f  magnetic i n t e n s i t y  are taken a t  e i t h e r  

20 yard or 50 yard i n t e r v a l s  along the s e l e c t e d  t r a v e r s e s .

The d e te c to r  i s  he ld  at a he ight  o f  5 f e e t  above ground 

l e v e l  and a t  a d is tan ce  o f  10-15 yards from the magnetometer.  

The instrument w i l l  always g ive  a d ia l  reading when operated,  

even i f  the d e te c to r  i s  d isconnected  ( in  which case the 

reading w i l l  be s p u r io u s ) ,  there fore  two readings are taken  

a t  each s t a t i o n  to check that  the instrument i s  operat ing  

s a t i s f a c t o r i l y .

In the case o f  traverse  M 1 ,  an a l t e r n a t i v e  procedure  

i s  used in  an attempt to reduce the time taken fo r  a

, i
* ! 1



92.

t r a v e r s e ,  in c r ea se  the accuracy by in c r e a s in g  the  

number o f  readings  taken in  p^iven d is ta n ce  and 

f a c i l i t a t e  the s torage  of  r e s u l t s .  To ach ieve  t h i s ,  

an automatic recording  and r e - c / c l i n g  device  i s  attached  

to the magnetometer.  This device r e - c y c l e s  the 

instrument a t  a p r e - s e t  frequency and records  the d ia l  

readings  on a moving r o l l  o f  s e n s i t i z e d  paper. The 

d e t e c t o r  i s  carr ied  by one operator at  a slow walking  

pace fo l low ed  by two operators  carrying the magnetometer 

and recorder  s ide  by s id e ,  and the recorder i s  s e t  to 

r e - c y c l e  the magnetometer once every 10 seconds.  In 

t h i s  way, 360 readings  are taken in  1 hour and the d is tan ce  

covered i s  s l i g h t l y  over 1 m i le .

This method i s  advantageous in  that  a survey can 

be completed more qu ick ly  and in  grea ter  d e t a i l ,  and 

s in c e  the r e s u l t s  are be ing recorded a u to m a t ic a l ly ,  

the instrument operator  i s  able to concentrate  on 

a d j u s t in g  the tuning co n tro l  o f  the magnetometer in  

order to obtain  the b e s t  instrument performance in  a l l  

c o n d i t io n s .  However,the method has c e r t a in  d isadvantages .  

The use o f  the recording  device  n e c e s s i t a t e s  the  

a s s i s t a n c e  o f  a th ird  operator  in  the team and i s  a l s o  

a la r g e  drain on the b a t t e r i e s  o f  the magnetometer.

The recorder i s  not f i t t e d  with a device  f o r  marking 

the record ing  paper e x t e r n a l ly  and the geographic l o c a t i o n  

i n  the f i e l d  o f  any p o in t  on the record can only  be found 

by i n t e r p o l a t i o n  between the end po in ts  of  the t r a v e rs e .

In p r a c t i c e ,  the d e te c to r  was held s t a t i o n a r y  fo r  

one minute every 50 yard3 in  order that the record should  

show a s e r i e s  o f  constant  readings which could be i d e n t i f i e d  

and c o rr e la te d  with p o in ts  a long the traverse  on the map.

The r e s u l t s  on the recording paper are expressed in  

d i a l  u n i t s  and have to be converted to gammas and 

transposed before they can be in t e r p r e te d .  This operat ion

takes  up much of  the time saved in  the f i e l d  by U3ing the
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automatic recording  system* The recording paper can only  

be read to an accuracy 0(f -  5 gamma and the r e s u l t s  are  

su b j e c t  to t h i s  a d d i t io n a l  error*

In rough country,  the conventional method o f  taking  

measurements a t  s p e c i f i c  s t a t i o n s  spaced a g iven  d is ta n ce  

apart i s  used.

The magnetic t r a v e r s e s  are made over s t r u c tu r e s  def ined  

by the g r a v i ty  survey and l o c a l  magnetic base s t a t i o n s  are 

e s t a b l i s h e d  c lo s e  to the s t r u c t u r e .

The magnetic base s t a t i o n s  are not l in k ed  but plans  

g i v i n g  the exact  l o c a t i o n s  o f  the  s t a t i o n s  are lodged with  

the Department o f  Geology o f  the U n iv ers i ty  o f  Glasgow 

so th a t  they may be re -occup ied  i f  a more e x t e n s iv e  

ground magnetic survey i s  undertaken.

C* *

Locat ion  o f  t r a v e rse s

The magnetic survey c o n s i s t s  o f  f i v e  t r a v e r s e s .

Traverse U 1 i s  a north-south traverse  intended to l o c a t e  

an e a s t - w e s t  trending q u a r t z - d o le r i t e  dyke which i s  shown 

on the G eo log ica l  Survey shee t  31 c ro s s in g  the Crow road 

near. Jamie »<right's w e l l  north o f  Lennoxtown.

The r e s u l t s  are obtained us ing  the automatic recording  

instrument descr ibed above and the l o c a l  base s t a t i o n  i s  

s e t  up on the Crow road. Traverses M 2 and Li 3 are north-  

south tr a v e rse s  s e t  100 yards apart with M 2 west o f  M 3 

and p a r a l l e l  to the Takmadoon road in  the eas tern  Campsie 

h i l l s .  These•tr a v e rse s  are s e t  out to l o c a t e  an e a s t -w e s t  

dyke which i s  shown on the G eolog ica l  Survey sh ee t  31 as 

an e x te n s io n  o f  the  q u a r t z - d o le r i t e  dyke which c ro sses  

the Crow road. On these  t r a v e r s e s ,  magnetic measurements 

are taken at s t a t i o n s  spaced 20 yards apart and the anomalies  

are c a lc u la te d  with r e sp e c t  to a base s t a t i o n  on the 

Takmadoon road.
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Traverses U 4 and M 5 are e a s t -w e s t  and north-south  

d ir e c t e d  t r a v e rse s  r e s p e c t i v e l y .  They are l o c a t e d  in  the 

Waterhead area on the Crow road and are Measured from the  

Crow road magnetic base s t a t i o n  above Lennoxtown.

These two t r a v e rse s  are made to determine i f  there i s  

any magnetic anomaly complementary to the l a r g e  p o s i t i v e  

g r a v i t y  anomaly centred on Waterhead farm*

The magnetic t r a v e rs e s  are shown on Hap 1»
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Reduction o f  r e s u l t s

Tbs' d ia l  reading o f  the magnetometer i s  converted  

to gammas by the fo l l o w i n g  formula:-

Magnetic i n t e n s i t y  <*_____ 24050_________  , 0 5
( i n  gammas) .Instrument reading

The r e s u l t s  are corrected  f o r  diurnal v a r i a t i o n  o f  

the E arth 's  magnetic f i e l d  in  the f o l lo w in g  way. During 

the f i e l d  survey,  readings are taken at the l o c a l  base 

s t a t i o n s  at  i n t e r v a l s  o f  l e s 3  than 2 hours .  The change 

i n  the base s t a t i o n  reading over t h i s  time la p se  i s  

u s u a l l y  l e s s  ^han 5 gamma and i s  assumed to be l i n e a r  

f o r  the purposes o f  the c o r r e c t io n .  No l a t i t u d e  c o rr e c t io n  

i s  made s in c e  t h i s  would be n e g l i g i b l e  over such short  

traverses*

D e sc r ip t io n  o f  r e s u l t s

The anomaly over the e a s t -w e s t  dyke on Traverses M 1 

extends  some 40 yards in  a north-south  d i r e c t i o n  and 

has a t o t a l  amplitude o f  5000 gammas. The maximum turning  

p o in t  o f  the anomaly i s  s i t u a t e d  to the south o f  the 

minimum turning p o in t .

The anomalies on tr a v e rses  M 2 and M 3 are s i m i l a r  

in  shape to the dyke anomaly on Traverse M l .  They extend  

over 100 yards in  a north-south  d i r e c t i o n  and have 

amplitudes o f  2900 and 2450 gammas r e s p e c t i v e l y .  The 

maximum turning p o in ts  on the anomalies l i e  to the north 

o f  the minimum turning p o i n t s .
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The anomalies on t ra v erses  M 4 and M 5 are very shal low  

undulat ions  with an amplitude o f  l e s s  than 500 gammas.

The magnetic anomalies are shown in  Figs  34*39*30-52.

* /

Measurements o f  magnetic s u s c e p t i b i l t y

The s u s c e p t i b i l i t y  br idge .  The magnetic s u s c e p t i b i l i t i e s  

of  samples o f  l a v a  are determined us ing a s u s c e p t i b i l i t y  

bridge  s i m i l a r  to the type designed by Mooney (1952,

PP 531—543)* The measuring c o i l  system c o n s i s t s  o f  three  

i d e n t i c a l  c o i l s  p o s i t i o n e d  |  an inch apart on the same 

a x i s .  The c i r c u i t  diagram i s  shown in  Pig  15» and the c o i l  

i n  Pig  16.  The c o i l s  A and B are energ ised  by a s ig n a l  

o f  frequency 1 k /c  per second which i s  generated by an 

audio-frequency o s c i l l a t o r .  A small  a m p l i f i e r  i s  used 

to d e t e c t  the balance p o in t  o f  the b r id g e .

The s u s c e p t i b i l i t y  samples are in  the form of  e i t h e r  

s o l i d  cores g rea ter  than 1 \  inches  long  and  ̂ an inch in  

diameter or as a powder conta ined i s  small  f la t -b o t tom ed  

t e s t - t u b e 3  which have the same in t e r n a l  dimensions as the 

o v e r - a l l  dimensions o f  the s o l i d  cores .  To determine the  

s u s c e p t i b i l i t y  o f  a sample,  the bridge i s  balanced by 

a d j u s t in g  the v a r ia b le  r e s i s t a n c e s  R̂  and R.̂  u n t i l  no 

current can be d e tec ted  in  the bridge c i r c u i t  by the  

a m p l i f i e r .  The sample i s  p laced in  the c o i l  system in s id e  

c o i l  A a3 shown in  Pig 16 and the bridge?, i s  re-balanced

by r e - a d j u s t i n g  the va lues  o f  the  v a r ia b le  r e s i s t a n c e s

R̂  and • The changes^R-^ andklR^ in  the r e s i s t a n c e s

R-̂  and R̂  are proport ion a l  to the s u s c e p t i b i l i t y  o f  the

sample ( Mooney, 1952 pp 535-53^)*

The bridge i s  re-balanced <after the s u s c e p t i b i l i t y  

measurement. i s  taken to determine the instrument d r i f t  

as a r e s u l t  o f  temperature change or shock.
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The d r i f t  i s  u s u a l l y  undetectab le  for  p er iods  o f  instrument  

use o f  l e s s  than one hour.

Instrument c a l i b r a t i o n .  The geometry o f  the c o i l  

system i3 such that  the d a l ib r a t io n  o f  the instrument  

cannot be c a l c u la t e d  p r e c i s e l y ,  and the instrument was 

th ere fore  c a l ib r a te d  by measuring 28 samples which had 

been measured p r e v io u s ly  in  the Department of  Geology o f  

the U n iv ers i ty  o f  Birmingham.

The c a l i b r a t i o n  curve i s  shown in  P ig  17 ,  and the  

equation o f  the curve i s

3 = 0.164-AI^ -  0 .105

which i s  a s t r a i g h t  l i n e ,  

where S = magnetic s u s c e p t i b i l i t y  in  10“  ̂ e . g . s .  u n i t s .

AH-̂ =s the change in  the v a r ia b le  r e s i s t a n c e  •

The l i n e a r  c o r r e l a t i o n  c o e f f i c i e n t  o f  the c a l i b r a t i o n  

l i n e  i s  r = 0 . 9 7 6 , * and the standard error o f  e s t im ate  i s  

S * 0.633* This standard error  o f  est im ate  rep resen ts  

the t o t a l  accumulated error  o f  both the Birmingham and 

Glasgow s u s c e p t i b i l i t y  br idges .  The l i k e l y  error  o f  a 

s i n g l e  s u s c e p t i b i l i t y  determination us ing the Glasgow 

* apparatus i s  l e s s  than twice  the standard e r r o r ,  that  i s  

l e s s  than -  1 .2 7  x 10“”̂  e . g . s . u n i t s .

R esu l ts  o f  the su s c ept i b i l i t y  de term in a t io n s . 

S u s c e p t i b i l i t y  determinations  are made on 20 specimens o f  

fre sh  l a v a ,  each specimen1 coming from a d i f f e r e n t  floY/ 

which i s  s e l e c t e d  at random throughout the Campsie and 

K ilp a t r i c k  h i l l s .  The specimens were c o l l e c t e d  for  chemical  

a n a l y s i s  by J.G.Macdonald o f  the Department o f  Geology,
■ I

U n iv e r s i t y  o f  Glasgow and the code numbers o f  the specimens  

r e f e r  to t h e i r  c l a s s i f i c a t i o n  in  the Hunterian Museum, 

U n iv ers i ty  o f  Glasgow.
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The s u s c e p t i b i l i t y  determinations are as f o l l o w s *-

No. Specimen S u 3 c e p t ib i l

1 . H9625 5 .5 0
2. R9631 P. 3b
3. R9597 l . y b
4. K9598 6 .72
5. H9599 2.9o
6. R9600 7 . 3 2
7. RybUl 5.8b
3. RybU2 5 . 4 0
9. Ryo<f8 2 . 6 6
10. RyouO 2 .7 4
11 . Ryo7b 7 . 6 8
1 2 . RyoY? 8.0U
13. R2074 5 .4 4
1 4 . Ry 073 4 . 4 8
1 5 . RyoY-L I . y 2
1 6 . Ry o/u 1 . 9 2
1 7 . Ryooy 3 .20
13 . Ryood 3 .20
1 9 . R9b77 1 1 . 0 8
2 0 . Ryo76 7 . 8 4

The mean s u s c e p t i b i l i t y  i s  k = 4 . 9b x 10” ^ c . g . a . u n i t s  

with a standard d e v ia t i o n  o f  -  2 .40  x 10“ ^ c . g . s . u n i t s  and 

a standard error  o f  - 0 . 5 4  x  l,0“ ^o*g ls .  u n i t s .

Methods o f  i n t e r p r e t a t i o n  

The magnetic anomalies may he grouped in to  two c l a s s e s ,  

those  due to f a u l t 3  ana those due to dykes,  although the 

equations  fo r  the magnetic anomalies due to each type are 

r e l a t e d  ( see  Appendix A )  • The dyke anomalies .are in t e r p r e te d  

by the method' o f  curve matching described by Gay (1963 PP 

161-200 ) .  The e a s t -w e3 t  v e r t i c a l  f a u l t  anomalies are 

in t e r p r e t e d  us ing  the eq u a t io n ; -

^T * - 2 j ( c o s  2I(()2-(|>1 ) + s i n  21 . l o g Q- 2 )

YYhere J = i n t e n s i t y  o f  m agn et isa t ion .

I a i n c l i n a t i o n  o f  t o t a l  f i e l d  below n o r th -d ir e c ted
. *

h o r iz o n ta l  a x is  ( in  d i r e c t io n  o f  in c r e a s in g  XJ 

r^ and r^ = d is tan ce  from po in t  of  measurement on 

sur face  to top and bottom edge o f  s lab

 ̂ r e s p e c t i v e l y

and -  ang les  o f  r ± and r 2 r e p e c t i v e l y  below 

4 n o r th -d ir e c t e d  h o r iz o n ta l  a x i s .

N<r-
+X

 ^ 3  * ( fo r  d e r iv a t io n ,  3ee Appendix A)
-X



THE GEOLOGICAL INTERPRETATION

Introdu ct ion
✓

The Bouguer anomalies in  the Campsle and K i lp a t r i c k  

h i l l s  ( see  Map 2 ) c o n s i s t  of  a s teady  r eg io n a l  g rad ient  

r i s i n g  to the s o u t h - e a s t  ( see  pp 47-5& ) t  a la r g e  p o s i t i v e  

anomaly at waterhead farm approximately in  the centre  of  

the area surveyed, and many minor anomalies a s s o c i a t e d  

with f a u l t s ,  3mall in t r u s io n s  and v a r i a t i o n s  in  the t h i c k 

ness  o f  the rock formations at the su r fa c e .

The map of  1 s t  order r e s id u a l  anomalies ( 3ee Map 3 )
»

i s  used fo r  the g e o l o g i c a l  in t e r p r e t a t i o n .

Dens i ty  c o n t r a s t s . An examination o f  the rock d e n s i t i e s  

o f  the major s t r a t i g r a p h i c a l  u n i t s  ( see  pp 59-90 ) 3hows 

th a t  the most s i g n i f i c a n t  d e n s i ty  c on tras t  occurs at the 

base o f  the Clyde P la tea u  Lava group between the la v a s  and 

the sediments  o f  the Cementstone group. This d e n s i ty  

c o n tr a s t  i3  0 .17  -  0 .01  g/cm^ . To the south o f  the -Campsie 

and K i lp a t r i c k  h i l l s ,  the lavas  are o v e r la i n  by sediments  

o f  the (Jpper Sedimentary group and Carboniferous Limestone  

s e r i e s  which g ive  a d e n s i t y  c on tras t  o f  0 .21  -  0 .02  g/cm^ 

with the la v a s  and t h i s  value i s  U3ed fo r  the i n t e r p r e t a t i o n  

o f  s e c t i o n s  which include the la v a s  and th ese  l a t e r  

sed iments .

Methods o f  i n t e r p r e t a t i o n  In most a r ea s ,  the Bouguer 

anomalies are accounted fo r  by the adjustment o f  the base o f  

o f  the la v a s  above or below the l o c a l  datum at  +300 f e e t .T h e  

l a v a s  r a r e ly  have a dip greater,  than 5° and so t h i s  adjustment  

i3  made us ing  the Bouguer formula for  an i n f i n i t e  s la b  o f  

m a t e r i a l ,

g z = 2 t r S r o - t .

where, gz =* the v e r t i c a l  component o f  g r a v i t y  a t t r a c t i o n
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Y  i s  the g r a v i ta t io n a l  constant .

CT i s  the d e n s i ty  or d en s i ty  c on tras t ,  

t  i s  the th ick ness  o f  the s lab .

The la rg e  p o s i t i v e  anomaly at  Waterhead farm i s  

in t e r p r e te d  as the e f f e c t  of a deep-seated s truc ture  

which i s  a source independent o f  the base of  the l a v a s  

( saa pp 100 -111) ,  and t h i s  e f f e c t  i s  g r a p h ic a l ly  removed 

before  the adjustment o f  the base of the la v a s  i s  attempted  

s in c e  the anomaly e f f e c t s  a l l  o f  the r e s u l t s  w i th in  a 

radius o f  6 m i le s  from i t s  cen tre .

Anomalies a s so c ia t e d  with f a u l t s  or res /em bling  the  

grad ient  anomaly due to a f a u l t  are in ter p r e te d  using  

N e t t l e t o n ' s  formula for  a s e m i - i n f i n i t e  s lab  (194-0 p 113) • 

Other anomalies which cannot be expla ined in  terms of  

the base of  the lavas  are in terp re ted  us ing  l i m i t i n g  

depth formula (Bott  and Smith, 1958 pp 1-10)  and formulae 

fo r  simple geometrical  models ( N e t t l e to n ,  1942 pp 293-310;  

S k e e l s ,  1963 pp 724-735) .

As a r e s u l t  o f  the error in  the d en s i ty  c o n tr a s t ,

( see  p 9 7 ) ,  the error in  the t h e o r e t i c a l  anomaly c a lcu la te d  

u s in g  the Bouguer formula i s  approximately 0 .1  mgal/200 f e e t  

th ick ness  o f  s la b .

The s c a l e  o f  the diagrams. I t  i s  not p o s s i b l e  to draw 

a l l  the gra v i ty  anomalies and the p o s tu la te d  g e o lo g ic a l  

s t r u c tu r e s  on a uniform s c a le  because o f  the, large  

v a r i a t i o n  in the s i z e  of both, th erefore  the fo l lo w in g  

s c a l e s  are chosen:-

a. The anomalies at  Waterhead and Sir  John de Graham's 

Cast le  are drawn to a s c a l e  o f  4 mgal/ inch and the g e o lo g ic a l  

s truc ture  on a natural  s c a l e  o f  1 in ch /m ile  ( see Pigs  18

and 19 ) .

b. The anomaly between s t a t i o n s  P50 and P63 i s  drawn 

to a s c a l e  o f  1 mgal/ inch and the g e o lo g ic a l  s tructure  to
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a natural  s c a l e  o f  1 incb/1200 f e e t  ( s ee  Fig  43 ) .

c .  The anomalies on the d e t a i l e d  tr a v e r s e s  ( except  

t r a v e rse  Q) are drawn to a s c a l e  o f  1 mgal / inch and the  

g e o l o g i c a l  s tr u c tu r e  i s  drawn to a h o r iz o n ta l  s c a l e  o f

1 inch / 1 2 0 0  f e e t  ( 1 g r a v i t y  s t a t i o n / ^  inch) and a v e r t i c a l
s

s c a l e  o f  1 inch /200  f e e t  ( see Figs  37-39» 41-42 )•

The g e o l o g i c a l  s t r u c tu r e  o f  traverse  Q i s  drawn on a 

h o r iz o n ta l  s c a l e  o f  1 i n c h / l  m i le  and a v e r t i c a l  3 c a le  

o f  1 inch /1 0 0 0  f e e t  in  order that  a l l  the e s s e n t i a l  d e t a i l s  

may be represented  on one diagram ( see  Fig 4 0 ) .

d. The anomalies o f  the reconnaissance  t r a v e r s e s  are

drawn to a s c a l e  o f  4 mgal/ inch and the g e o l o g i c a l  s t r u c tu r e
V

i s  drawn to a h o r iz o n t a l  s c a l e  o f  1 i n c h / l  mile  and a 

v e r t i c a l  s c a l e  o f  1 inch/1000  f e e t  ( see  Figs 44 and 45 ) .

The r eg io n a l  gradient

The r eg io n a l  f i e l d  i s  computed to be a 1 s t  order  

sur face  r i s i n g  to the 3 0 i t h - e a s t  at  a ra te  o f  0.61 mgal /mile  

( see  pp 47 -  56 )•

The area covered by the survey i s  not la rg e  enough to 

permit a g e o l o g i c a l  i n t e r p r e t a t i o n  o f  t h i s  g r a d ie n t ,  but 

i t s  magnitude i s  c o n s i s t e n t  with the -f indings  o f  McLean 

and Qureshi ( 1 9 6 5 ) which in d ic a t e  the presence of  a 

r e l a t i v e l y  high d e n s i ty  m a ter ia l  under the Midland V a l ley  

r i f t  compared with the f la n k in g  h igh land s .  I t  i s  concluded  

by McLean and Qureshi that  the gradient  i s  the r e s u l t  o f  

a t h ick en in g  o f  the upper part  o f  the crust  by Dalradian  

rocks in  the Grampian Highlands and Lower P a la eo z o ic  

sediments in  the Southern Uplands.
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The Waterhead Anomaly

The upper part  o f  the >Vaterhead anomaly i s  e s s e n t i a l l y  

c i r c u l a r  in  plan ( see  Map 2) but th i s  symmetry i s  l a r g e l y  

destroyed beyond a two mile  radius  o f  the maximum v a lu e  of  

1 6 .5  mgal. with the anomaly more e longated  along a south -w est  

n o r th -e a s t  ax is  and decreas ing  in  magnitude more ra p id ly  in  

the north and much l e s s  ra p id ly  in  the e a s t  than in  the south  

and west.

The dominant hear c i r c u l a r  form of  the observed anomaly 

i n d i c a t e s  that  the d e n s i ty  model which would g iv e  r i s e  to a 

s i m i l a r  g r a v i t y  f i e l d  i s  that approximating e i t h e r  to a p o in t  

sourc€mas3 or to a v e r t i c a l  l i n e  source mas3. The p o in t  

source mass p h y s i c a l l y  represents  a sphere and the v e r t i c a l
afprtsL u*i4re ?

l i n e  source mass QerroopOiDdte to a v e r t i c a l  c y l in d er  ( or a 

group of  c y l in d e r s  on a common a x i s )  or a v e r t i c a l  cone which 

may or may not be truncated as a frustum.

The d i s t o r t i o n  o f  the per iphera l  area o f  the observed  

anomaly may be due to the e f f e c t s  o f  l o c a l  s t r u c t u r e s ,  or the 

departures from a simple r a d ia l  symmetry o f  the major 

s tr u c tu r e  which g iv e s  r i s e  to the anomaly, or a combination  

o f  both f e a t u r e s .

Examination o f  the 2nd d e r iv a t iv e  map o f  the Waterhead

area ( see  Fig 9) shows the Waterhead anomaly r i s i n g  to a
-15maximum value  o f  +574 x 10 ' e . g . s .  u n i t s  and mainta in ing  the

near c i r c u l a r  p a t tern  of  the Bouguer anomalies over a radius  

o f  approximately 1^ m i les  from Waterhead. However, to the 

e a s t - n o r t h - e a s t ,  a t  S i r  John de Graham's C a3t le ,  an anomaly o f  

+ 100 x 10“^ c . g . s .  u n i t s  i s  i s o l a t e d  and in d ic a t e s  that  an 

independent s tru c tu re  i s  probably r e s p o n s ib le .  I t  i s  c l e a r l y  

r e l a t e d  to the more g e n t le  decrease in.magnitude o f  the 

observed anomaly to the e a s t  o f  waterhead. This anomaly in  

the second d e r iv a t iv e  va lues  i s  approximately e l l i p t i c a l  in  

shape with the major ax is  d irec ted  towards Waterhead.

Two other  near c i r c u l a r  anomalies in  the second d e r iv a t iv e  

v a lu es  are seen ,  one a t  Lackett H i l l  in  the south ,  and a 

second in  the west approximately 2£ m i le s  from waterhead
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( see  Fig 9 ) .  These are minima having va lu es  between -50

e . g . s .  u n i t s  and -100 e . g . s .  un i ts  and are o f  doubtful  

s i g n i f i c a n c e  s in c e  the i s o g a l s  in  both these areas are 

in t e r p o l a t i o n s  between t r a v e rse s .

Dens i ty  Models. Using l i m i t i n g  depth e s t im a t io n  techniques  

( see Bott  and Sm ith ,1958) the maximum depth to the top o f  the 

g r a v i t a t i n g  body i s  c a l c u la t e d  ( see  p 107 ) .  I f  to a f i r s t  

approximation, the g r a v i t a t i n g  body i s  considered to be a
'i

f i n i t e  3phere,  then the l i m i t i n g  depth e s t im ate  i s  the depth
* **

to i t s  centre o f  g r a v i ty  and th er e fo re ,  f o r  a g iven  range of  a*

the dimensions o f  t h i s  body are determined. The t h e o r e t i c a l

g r a v i ty  anomaly due to these spheres i s  compared with the

observed 1 s t  order r es id u a l  anomalies a f t e r  removal o f  the

reg ion a l  g r a d ie n t ,  and the r e s u l t s  o f  t h i s  comparison are used

as a guide for  the e r e c t io n  o f  more complex d e n s i ty  models

which are based on a v e r t i c a l  l i n e  source i see  pp 111 -119) .

The f i r s t  of  these  more complex models i s  one Of a range

o f  v e r t i c a l  c y l in d er s  ( see  pp 120-123)  which may be erec ted

f o r  d i f f e r e n t  d e n s i ty  c o n tr a s t s  and from t h i s  range of

c y l i n d e r s ,  a range of v e r t i c a l  f r u s t a  are developed ( see  p 123)

F i n a l l y ,  in  the case of  the f r u s t a ,  the d e n s i ty  c o n tr a s t

i s  var ied  a t  d i f f e r e n t  l e v e l s  according to the known geo logy

( see  pp 127 -129) .  At each 3tage of t h i s  i n t e r p r e t i v e  procedure

the t h e o r e t i c a l  g r a v i t y  anomaly due to the d e n s i ty  model in

quest ion  i s  subtracted  from the observed 1 s t  order r e s id u a l

v a lu es  and in  each ca se ,  a p o s i t i v e  r e s id u a l  anomaly o f  between

4 and 5 mgal. remains in  the region  of S i r  John de Graham'3

Cast le  as in d ica ted  by the 2nd d e r iv a t iv e  a n a ly s i s  ( see  p 5 6 ) k  j

and in  the cases  of  the sp h e r ica l  and c y l i n d r i c a l  models ,a

negat ive  r e s id u a l  anomaly of approximately - 1 . 5  mgal remains

in  the reg ion  of  Lackett H i l l  ( see p 56).

L im it ing  depth e s t im ates  are made on these  per iphera l

anomalies ( seeB ott  and Smith,1953) and spherical d e n s i ty

** o**=s d e n s i ty  c o n tr a s t  — I
* This may a l so  be obtained from the formula Z=1.305Xx where

Z i s  the depth to the centre o f  g r a v i ty  in  any u n i t s ,  and 

i s  the d is tan ce  in  the 3 a m e  u n i ts  from the maximum towtohare 
the value o f  the anomaly i s  halved ( see  N e t t l e t o n ,  p 123) .
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models are erec ted  such that th e i r  cen tres  l i e  a t  the 

computed l i m i t i n g  depth and the maximum va lue  o f  t h e i r  

t h e o r e t i c a l  g r a v i t y  anomalies equals th a t  o f  the observed  

anomalies ( see  pp 112-119)•  More s o p h i s t i c a t e d  analyses  are not  

warrented in  these  cases  s in ce  the p o s s i b l e  error  in  the 

observed anomalies (which are 2nd order r e s i d u a l s )  i s  too 

g r ea t  to permit the f in e  d i s t i n c t i o n s  between the anomalies  

due to spheres  and cy l in d ers  to be i d e n t i f i e d .  I t  i3  

recognised  that a c y l i n d r i c a l  or con ica l  d e n s i ty  model would 

be eq u a l ly  v ia b l e  a t  S i r  John de Graham's S a s t l e  or Lackett Hil l

The t o t a l  t h e o r e t i c a l  anomaly in  the Waterhead- S i r  John 

de Graham's Cast le  area due to the sum of  two or three

d e n s i t y  models as the case may be i s  compared with the
\

observed anomaly a t  each s ta g e .

T heore t ica l  anomalies.  The 3hape o f  t h e o r e t i c a l  g r a v i t y  

anomalies due to simple geom etrica l  d e n s i t y  models such as 

homogeneous spheres  and homogeneous v e r t i c a l  c y l in d er s  in  

which the h e igh t  equals  the diameter d i f f e r  in  a recogn isab le  

manner when a l l  o ther  v a r ia b le s  such as the depth to the 

centre  of  g r a v i ty  and the d e n s i ty  co n tra s t  are he ld constant  

( see  Fig 1 8 ) .  S i m i l a r l y ,  the anomalies due to f r u s t a  are 

d ia g n o s t ic  s in ce  they may be cons idered as modif ied c y l i n d e r s ,  

tha t  i s ,  the top i s  sm aller  than the base or v i c e  v e r sa  i f  

the f r u s t a  are in v e r te d .  However, due to the asymmetry o f  a 

frustum in  the d i r e c t i o n  o f  i t s  a x i s ,  the depth of  b u r ia l  o f  

the d e n s i ty  model, or the d e n s i ty  c o n t r a s t ,  or the t o t a l  

volume or any combination o f  these  parameters must be var ied  

to obtain  a t h e o r e t i c a l  anomaly comparable in magnitude 

and shape to those anomalies due to spheres  or c y l in d e r s .

In the case o f  the f r u s t a  used to i n t e r p r e t  the Waterhead 

anomaly, the depth o f  bu r ia l  i s  r a i sed  in  each case u n t i l  the 

maximum t h e o r e t i c a l  g r a v i ty  value  equals the maximum ohserved 

value  at  Waterhead. A comparison between the t h e o r e t i c a l  

anomalies due to the sphere,  c y l in d e r ,  frustum 1 and frustum 

2 C see  p 111) used in  the in t e r p r e t a t i o n  of  the Waterhead 

anomaly i s  shown in  Fig 18 and i l l u s t r a t e s  the e x ten t  to
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which the separate  models may be d i s t in g u i s h e d .  A l l  the 

anomalies have the same maximum value and the anomaly due 

to the c y l in d e r  decreases  l e s s  s t e e p l y  than those due to 

the sphere and the f r u s t a ,  except towards the e x t r e m i t i e s  

of  the curve where i t  c ro s ses  the anomaly due to tbe sphere.  

Both the anomalies due to the f r u s t a  rep resen t  sm al ler  

v a lu es  than the anomaly due to the sphere except  at  the 

maximum value  and frustum 2 which i s  a sha l low er  and sm al ler  

d e n s i ty  model than frustum 1 g iv e s  the sharpest  anomaly. 

These d e n s i ty  models are shown in  1’i g  19. The a b i l i t y  

to i d e n t i f y  one o f  the above t h e o r e t i c a l  anomalies with  

the observed anomaly may be complicated by e i t h e r  

i r r e g u l a r i t i e s  in  the shape o f  the anomalous mass or by 

changes in  d e n s i ty  c o n tr a s t  in  t h e ' f i e l d  as a r e s u l t  o f  

changes in  d en s i ty  with depth o f  the anomalous mass and 

the surrounding s t r a t a .

L im it ing  depth e s t im a t io n s .  The map o f  l 3 t  order  

r e s id u a l s  shows the Waterhead anomaly r i s i n g  to a maximum 

va lue  o f  +16.5  mgal. The c i r c u l a r  form of  the upper p o r t io n  

i n d i c a t e s  that  the anomaly i s  to a f i r s t  approximation o f  

the type a s s o c ia t e d ,w i t h  a p o in t  source mass or a v e r t i c a l  

l i n e  source .

Maximum depth e s t im a tes  are made us ing  the formula of  

Bott  and Smith (1958> pp 2 -  3 )•

Theorem 1 g iv e s  the maximum depth, h,  to the top surface  

of  the g r a v i t a t i n g  body as

h ^ 11*560 f e e t
\

Corol lary  1 .1  g iv e s  s -

h ^  13>250 f e e t .
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and Theorem 3 g iv e s  : -

h ^  11,770 f e e t .

The r e s u l t s  are l i m i t s  and therefore  the maximum depth 

to the to p . su r fa c e  of  the g r a v i t a t in g  body i s  taken as the 

minimum value o f  11 ,560 f e e t  ( 2 .19 m i l e s  ) as g iven by 

Theorem 1.

Densi ty  c o n tr a s t s .  The known g e o lo g ic a l  s u c c e s s io n  

in  the region  o f  Waterhead i s  as f o l l o w s : -

Formation Thickness D e n s i t y ( g/cm^)

Clyde Plateau Lavas 0—300 f e e t  . 2 . 7 2

Cement3tones 700 f e e t  2.55

Upper O.K.S. 2600 f e e t  2.36

Lower O.R.3. 6000 f e e t  2 .60

Pre-O.R.S. f  2 .75

The th ick ness  o f  the Clyde Plateau lava3 a t  materhead 

i s  at  most 300 f e e t  and probably l e s s  than 100 f e e t .  The 

base o f  the lavas  i s  exposed a t  the Carron R eservoir  and 

appears to be h o r izo n ta l  a t  an e l e v a t io n  of  770 f e e t  above 

s e a - l e v e l .  Thi3 exposure l i e s  only  2 m i le s  from Waterhead 

which i s  a t  an e l e v a t i o n  o f  880 f e e t  above s e a - l e v e l .

The th ick n e sse s  o f  the Cementstones and Upper 0.R.3  

s e r i e s  are given by Clough and others  ( 1925, pp 191-193)  

and the probable th ickness  o f  the Lower O.K.3.  s e r i e s  i s  

given by Qureshi (1961) .

The est im ated maximum depth o f  11,560  f e e t  from the 

l o c a l  datum at  ■♦•300 f e e t  above O.J. to the top o f  the mass 

causing the g r a v i ty  anomaly corresponds to a depth of  

I960 f e e t  below the base o f  the Lower O.K.3.

I f ,  to a f i r s t  approximation, the g r a v i t a t i n g  body i s  

considered to be f i n i t e  and to have a constant  d ens i ty
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c o n tr a s t  with the surrounding rocks,  then the l i m i t i n g  depth 

est im ate  may be considered in  c e r ta in  c ircumstances  to be 

the depth to the centre  o f  g r a v i ty  o f  the body. For example,  

i t  i s  true o f  a s i n g l e  sphere but not true i f  more than one
or* * ti*« 5owrct

sphere^is  p r e se n t .

Therefore,  con s id er in g  the magnitude o f  the observed  

anomaly, the minimum d en s i ty  co n tra s t  between the surrounding 

rocks and a d e n s i ty  model in  the form o f  a sphere o f  radius

11 .560  f e e t  with i t s  centre o f  g r a v i ty  a t  a depth o f  11 ,560  

f e e t  so th a t  the sphere i s  ta n g e n t ia l  to the l o c a l  datum

i s  0 .17  g/cm^. For the purposes o f  c a l c u l a t i o n ,  the s l i g h t l y

higher  va lue  o f  0 .2 0  g/cm^ i s  used as the minimum value  and

t h i s  i s  j u s t i f i e d  s in c e  there i s  no evidence in  the f i e l d  o f

any s tru c tu re  a t  or immediately below the s u r fa c e .

The Lower O.R.S. sequence o f  rocks extend from a depth of

approximately 3,300 f e e t  below the l o c a l  datum to a depth o f

a t  l e a s t  9»300 f e e t  ( see  p 142) and probably to g r ea t er  depths

and th erefore  a la rg e  part  o f  any s p h e r ica l  g r a v i t a t i n g  body

which has i t s  centre  o f  g r a v i ty  at  11 ,560  f e e t  below the

l o c a l  datum must be contained w ith in  the Lower O.K.3 .  s e r i e s .

D e n s i t i e s  g r e a t e r  than 3*0 g/cm^ are seldom encountered

i n  the common rocks o f  the upper la y e r s  o f  the cru st  and

the maximum d e n s i ty  co n tra s t  l i k e l y  to occur between the 
a A o r w . J o i ' ?  If1 ** S p k n r KAt  t *  sU+t><

g r a v i ta t in g  body at Waterhead^and the surrounding rocks i s

about 0 .4  g/cm^ s in c e  the d en s i ty  o f  the Lower O.R.S. i s

2 . 6  g/cm^ and the d en s i ty  o f  the pre-O.R.S. basement i s

assumed to be approximately 2 .75  g/cm^.

Therefore,  where i t  i s  p o s s i b l e ,  a range off d e n s i ty

models i s  computed fo r  a minimum d e n s i ty  c o n tr a s t  o f  0 .2  g/cmj

a maximum d e n s i ty  c o n tr a s t  o f  0 .4  g/cm^ and an in termediate

va lue  o f  0 .3  g / c m \  i ,  u  L j  ,« J  HU, vtrkWly
*  NR Tk. , " ^ (4 ,;  H *  .E-r1 ■|*4U ftSSCnWdy r

The a n a ly s i s  o f  the naterhead anomaly. The f i r s t  model

computed i s  that  o f  a buried sphere with ijbs centre  a t

11 .560  f e e t  below the l o c a l  datum and a d e n s i ty  co n tra s t  

o f  0 .4  g /cm 3.  This sphere which i s  i d e n t i f i e d  by the
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n o t a t io n  A 1» has a radius  o f  1 .65  m i les  and g iv e s  r i s e  to 

a maximum g r a v i ty  anomaly o f  16 .5  mgal. The t h e o r e t i c a l  

g r a v i t y  anomaly f i t s  the observed anomaly very wel l  on the 

northern s id e  ( see  Fig  20m ) and a lso  on the eas tern  s id e  

w itn in  a mile  to a mile  and a h a l f  o f  the peak va lue  ( see  

Fig  213 ) .

In the west and south ( see  Figs 223 and 20^ r e s p e c t i v e l y )  

the observed curve decreases  more rap id ly  away from the 

peak v a lu e ,  the d i f f e r e n c e  being approximately 2 mgal in  

p l a c e s ,  although the two curves match w e l l  between 2 .5  

and 5 m i le s  south o f  Waterhead. The r e s id u a l  anomalies  

a f t e r  sub tra c t io n  o f  the t h e o r e t i c a l  p r o f i l e  from the 

observed p r o f i l e  are shown in  F igs  2 0 i  and 22 h.

-Subtract ing  tne computed g r a v i ty  va lues  uue to t n i s

sphere from the map o f  1 s t  order r e s id u a l s  ( see  P la te  3 )

in  the region o f  waterhead, a map of  2nd order r e s id u a l s

i s  obtained ( see  Fig 22 ) .  On th i s  map, two prominent

c lo sed  r e s id u a l  anomalies remain. The la r g e r  of  these

r i s e s  to a maximum value  o f  nearly  + 4- mgal at  S i r  John

de Graham's Cast le  to the e a s t  o f  waterhead and co in c id e s
—15with the p o s i t i v e  anomaly o f  120 x 10 e .g .  s .  unit3  

on the map o f  second d e r i v a t i v e s .  This anomaly i s  

approximately c i r c u l a r  in  o u t l i n e .

The second c losed  feature  c o n s i s t s  o f  negat ive  r e s id u a l s  

extending to a minimum of  -  2 mgal centred on Lackett H i l l  

to the south o f  Waterhead and corresponds to the anomaly 

o f  -  72 x IQ*15 e . g . s .  u n i t s  on the map o f  second d e r i v a t i v e s  

( see  Fig 9 )•

The res id u a l  anomaly a t  S i r  John de Graham’s Cast le  i s  

analysed in  terms of  sp h e r ica l  dens i ty  moddls in  the same 

manner as the major anomaly at  waterhead.

The maximum depth to the centre of  t h i s  sphere i s  c i 

c a lcu la te d  by the Bott and Smith formulae ( 1958» pp 3-4)  

to be 9500 f e e t  below the l o c a l  datum, and the radius o f  

the sphere for  a d e n s i ty  co n tra s t  o f  0 .4  £/cm^ i s  0 .90  

m ile s  or 4750 f e e t .  This sphere i s  i d e n t i f i e d  by the n o ta t ion
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B 1 .  The n egat ive  2nd order r e s id u a l  anomaly a t  Lackett  

H i l l  i s  in t er p r e te d  a s  the e f f e c t  o f  a departure from the 

assumed s imple s p h e r ic a l  shape by the grav i t .a t in g  body 

and the s im p le s t  m o d i f i c a t io n  that  can be made to the d en s i ty  

model to e l im in a te  the anomaly i s  to e x c i s e  a mass o f  dense 

m a ter ia l  from i t *

The Lackett  H i l l  anomaly i s  a l so  analysed in  terms o f  a 

buried sphere in  the same manner as the naterhead and S i r  

John de Graham's Cast le  anomalies.  The depth e s t im a te  for  

the cen tre  o f  t h i s  sphere which i s  des ignated  C 1 i s  

4950 f e e t  and the radius for  a d en s i ty  o f  0 .4  g/cm^ i s  

0 ,4 2  m i le s  or 2200 f e e t .

The t h e o r e t i c a l  g r a v i t y  grad ient  as a r e s u l t  o f  the  

Camps i e  Fault  ( see  p 140 ) i s  included on Fig  210 and

shows that  the 3teep grad ien ts  o f  t h i s  anomaly do not extend  

fa r  enough northwards to cause s i g n i f i c a n t  in t e r f e r e n c e  

with the Waterhead anomaly and may be n e g le c t e d  in  the 

i n t e r p r e t a t i o n  o f  the g r a v i ty  v a lu es  a t  Jaterhead.

The combined t h e o r e t i c a l  anomaly i s  obtained by summing 

the in d iv id u a l  g r a v i t y  f i e l d s  computed fo r  the sp h e r ic a l  

d e n s i ty  models a t  «aterhead and S ir  John de Graham's 

C ast le  and su b t r a c t in g  the f i e l d  computed for  the i n c i s e d  

sphere at  Lackett  H i l l .  The north-south  and e a s t  -w es t  

p r o f i l e s  o f  t h i s  combined t h e o r e t i c a l  anomaly are compared 

with the observed anomaly ( see Fig3 2 3 '  and 24° r e s p e c t i v e l y )

Hesidual  anomalies are obtained by s u b t r a c t in g  the 

t h e o r e t i c a l  p r o f i l e  from the observed p r o f i l e  in  each case  

and are shown on the same r e s p e c t iv e  f i g u r e s .  In the 

north-south p r o f i l e  j( see  Fig  23~ ) ,  the abso lu te  value  

o f  the r e s id u a l  anomaly i s  g e n e r a l ly  l e s s  than 1 mgal 

except  in  the extreme north v/here i t  becomes approximately  

2 mgal and the general  in d i c a t i o n  i s  that  the c o r r e l a t i o n  

between the observed and t h e o r e t i c a l  curves i s  good.

However) the observed p r o f i l e  has a d i s t i n c t l y  narrower 

form with more convex s id e s  and a sharper peak than the
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t h e o r e t i c a l  p r o f i l e .  A s im i la r  comparison between the 

corresponding e a s t - w e s t  th e o r e t i c a l  and observed p r o f i l e  

produces the same e f f e c t .  The add it ion  ©f  the S i r  John 

de Graham's Cast le  p r o f i l e  reduces the d i f f e r e n c e  between 

the curves to a f r a c t i o n  of  a mgal f o f a  d is ta n ce  o f  5 m i les  

to the e a s t  o f  Waterhead, but to the west ,  the observed 

curve f a l l s  away from the maximum value more qu ick ly  than 

the ca lcu la ted  p r o f i l e  and the d i f fe re n c e  between the two 

p r o f i l e s  i s  o f  the order o f  1 mgal. In the fa r  w est ,  4 

m ile s  from Waterhead, the observed g r a v i ty  f i e l d  increa se s  

in  value  as a r e s u l t  o f  the e f f e c t  o f  the Campsie .Fault 

which i s  cut o b l iq u e ly  by the l i n e  of  s e c t i o n  on the western  

margin. This anomaly i s  d iscussed  on page 133  and does 

not s i g n i f i c a n t l y  a f f e c t  the i n t e r p r e t a t io n  of  the 

Waterhead anomaly.

The b as ic  model for  the above t h e o r e t i c a l  anomaly i s  

made o f  two buried spheres  which give a den s i ty  c on tras t  

o f  0 . 4  g/cm^ with the surrounding rocks ,  the larger  sphere 

having a sp h e r ica l  shaped ind en tat ion  o f  l o c a l  sediment  

on i t s  southern s i d e .

The same anomaly would r e s u l t  from la r g er  spheres with 

p r o p o r t io n a l ly  smal ler  d e n s i ty  contras ts  provid ing that  the 

depths to the centres  remained unaltered.

Densi ty  models which give anomalies c l o s e l y  ressembling ^
/

the observed anomaly a t  Waterhead Farm ( defined by the 

p o s s ib l e  d en s i ty  con tras ts  and the corresponding  

combination o f  spheres ) are shown in  Table 2IA, and i l l u s t r a t e  

the probable range of  dimensions of  the g r a v i t a t in g  masses.

Table 21. a

models Densi ty
contras t<•

g / c  mJ

iiaterhead S ir  J .de  Lackett H i l l  
Farm radius Graham's C radius in  

in  m iles  radius in  miles
m i les  ______

Spheres

0 . 2  

Ch. 3 

0 .4

2.05(A3) l . U ( B 3 )  0.53(C3)

1.85(A2) 0 .9a(B2)  0 .4 6 (0 2 )

l .faa(Al) O.au(Bi) 0 .4 2 (0 1 )  . .
-----------



1 2 0 .

In the above Table 21/., the i d e n t i f i c a t i o n  code for  

each model i s  shown in  p a r e n th es i s .

The anomaly due to a v e r t i c a l  cy l in d er  c l o s e l y  resembli  

that  due to a sphere i f  the fo l lo w in g  co n d i t io n s  h o ld ; -

a. the diameter of  the cy l in d er  equals  i t s  h e ig h t .

b. the cy l in d er  has the same t o t a l  mass as the 

sphere .

c. the centre o f  g r a v i ty  of the c y l in d er  i s  a t  the

same depth as that o f  the sphere.

The anomaly produced by such a cy l ind er  would be a 

worse approximation to the observed anomaly at  Waterhead 

( see f i g  25 ) .  I t  i s ,  however, important to compute

the dimensions ana tne gravj. vut ional a t t r a c t i o n  of  a

cy l ind er  because i t s  dimensions and the form of  i t s  

t h e o r e t i c a l  g r a v i ty  f i e l d  may act  as a guide..to the 

cons truct ion  o f  more complex d en s i ty  models.

Using the method devised by Skeels  ( 1963) ,  the anomaly 

due to a v e r t i c a l  cy l in d er  of volume equal to that of  the 

sphere A 1 i s  c a lc u la te d  for a d e n s i t y ‘c on tras t  o f  0.4g/cm^.  

The diameter and-height o f  the cy l inder  i s  c a lc u la te d  to 

be 2 .88  m i le3 ,  and the depths to the top and base are 0 .75  

m iles  and 3.63 mile3 r e s p e c t i v e l y .  The anomaly due to th i s  

body i s  shown as Curve 1 ( in  f i g s  and 26 /  ) and the * 

r e s id u a l  anomalies which remain a f t e r  the su b tra c t io n  of  

Curve 1 from the observed curve i s  shown as Curve 2* The 

abso lute  value o f  these r e s id u a l s  i s  greater  than 4 mgal 

w ith in  1 mile  to th eyes t  and south of  tne maximum observed  

turning po in t  in d ic a t in g  that the c y l i n d r i c a l  d e n s i ty  model

i s  l e s s  l i k e l y  to resemble the true g e o l o g i c a l  s truc ture
< '

than the range of  sp h er ica l  models already computed.

further  confirmat ion of th i s  i s  obtained from the use 

o f  Skeels  method ( 1963) as a means of  in t e r p r e t in g  the 

observed anomaly. Instead o f  determining the t h e o r e t i c a l  

anomaly due to a d en s i ty  model of  g iven dimensions,  the
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observed anomaly i s  used to determine the dimensions o f  a 

c y l i n d r i c a l  d e n s i ty  model. In the ca3e of  «aterhead, the 

observed p r o f i l e  g iv e s  r i s e  to valn.es o f  the parameters  

I«I =a 18 fo r  a d e n s i ty  con tras t  o f  0 .4  g/cm^ and F = 0 .55  

which are n o n - in t e r s e c t in g  carves on Sk ee is  nomograph 

( sea  S k e e i s ,  1963, p 728, f i g  4 ) .  I t  is .«the i n t e r s e c t i o n  

o f  the M and F curves which de f in es  the dimensions of the 

required d e n s i ty  model,  and n o n - i n t e r s e c t i o n  means that  

e i t h e r  the observed anomaly i s  caused by a mas3 which i s  

not shaped in  the form of  a v e r t i c a l  c y l in d e r ,  or that  

i f  the mass i s  c y l i n d r i c a l ,  then the d e n s i ty  co n tra s t  v a r i e s  

with depth so that  a s i g n i f i c a n t  plane o f  d e n s i ty  c o n tr a s t  

does not e x i s t  to form the base o f  the c y l in d er .

The observed second d e r iv a t iv e  p r o f i l e s  a t  <rfaterhead 

fr" iai g a 38 ond 33 ) d i sp la y  near constant  s lop es  on the 

e a s ter n ,  western and southern s id e s  o f  the anomaly in d ic a t in g  

that  at  l e a s t  the upper su r faces  o f  any proposed d en s i ty  

model should have no sharp changes in  shape. This i s  

fu rther  evidence a g a in s t  the v e r t i c a l  cy l in d er  as a d e n s i ty  

model as an a l t e r n a t i v e  to the spheres a lready d is cu s sed .

T'hiS aeefrnfl dama.uat a»re irnlnaa <af .t.he opac ity  pgnfiUinn

oa t ef epheneg A B 1 , an d C 1 ie q A jb a afraaa— aa 

M ge 38 r>nd 33

Another d e n s i ty  model which would f i t  the condit ions  

deduced from the second d e r iv a t iv e  a n a ly s i s  i s  the 

frustum or truncated cone and th i3  w i l l  be considered#

To determine the t h e o r e t i c a l  anomaly due to a frustum,  

the o r i g i n a l  c y l i n d r i c a l  model i s  divided up into  10 

cy l in d ers  of equal th ickness  but the r a d i i  o f  the upper 

ones decreased by equal proport ional  amounts so that the 

s truc tu re  approximates to that  of  a truncated cone. Then 

more cy l ind ers  o f  eq u a l ly  dim inishing r a d i i  are added to 

the top o f  the s t r u c t u r e ,  some deeper c y l in d er s  are removed 

and the ra te  o f  decrease of  the various  r a d i i  var ied  u n t i l

the t o t a l  t h e o r e t i c a l  anomaly ca lcu la te d  by the Skee is
metho.; ^



1*4 .

method ( 1963, PP 724 — 735 ) due to a l l  the c y l in d er s  

g iv e s  a reasonable  f i t  to the observed anomaly.

The dimensions o f  three f r u s t a  fo r  d e n s i t y  c o n tr a s t s  

of  0 . 2  g/cm^, 0 . 3  g/cm-^, and 0 . 4  g/cm^ which g ive  an 

i d e n t i c a l  s e t  o f  anomalies resembling the observed anomaly 

a t  iVaterhead Farm i s  shown in  Table 22"' *

Table 22^.
Frustum 1 A Frustum 1 B Frustum 1 C

Depth to upper 
surface 0 .4 6  mis 0 . 3 2  mis 0 . 2 6  mis

Depth to lower  
surface 3 . 05  mis 3*22 ml3 3. 34 mis

Upper radius 0 . 5 9  mis 0 .67  mis 0 . 7 4  mis

Lower r a d i u s • 1 . 8 8  mis 2.14 mis 2.35  mis

D ensi ty  co n tra s t 0 . 4  g/cm^ 0 . 3  g/cm^ 0 . 2  g/cm-^

( see  Fig 19  )

The t h e o r e t i c a l  anomaly due to th i s  range of  models 

i s  shown as Curve 1 in  Figs  27 T’ and 28 - •

The t h e o r e t i c a l  anomaly d i sp la y s  a very  good f i t  to 

the observed curve on the north and west s i d e 3 and i s  

reasonably  c lo se  on the south s id e  but f a l l s  cons iderab ly  

sh o r t  to the e a s t  where the S i r  John de Graham's Cast le  

anomaly co n tr ib u te s  to the g r a v i t y  f i e l d .  The computed 

anomaly 3 t i l l  appears to be a l i t t l e  broader than the 

observed curve near to the maximum value and in  an attempt  

to improve th i s  f i t  s t i l l  fu r th e r ,  the t h e o r e t i c a l  anomaly 

due to a second frustum i s  c a l c u la te d  f o r  a p o s i t i o n  nearer  

to the surface  and of  narrower top cross  s e c t i o n .  The 

dimensions of  t h i s  model far a d e n s i ty  co n tra s t  of  0 .4  g/cm^ 

are »-

Depth to upper surface  -  0 .1 8  m i le s

* M lower * =s 2*48 mile3

Upper radius  = 0 .44  m i les

Lower H = * 1 . 5 8  m i les

D ens i ty  contras t  -  0 .4  g/cm^

( see  Fig 19 )•
’
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The anomaly due to th i s  model i3 shown as Curve 2 in  

Figs 27 ■ and 2d 1*. This curve i s  not s i g n i f i c a n t l y  

narrower than the curve computed from the Frustum s e r i e s  1 . 

in  the reg ion  c lo s e  to the maximum value  but decreases  too 

s t e e p l y  to be considered as a reasonable  f i t  to the observed  

curve, the d i f f e r e n c e  between the computed and observed  

p r o f i l e s  being as much as 2 — 3 mgal only  one m i le  from the 

maximum value  ( see  Figs  27 and 28 1 )• Also t h i s  

model i s  much nearer  the surface  than the p r e v io u s ly  

considered models so that i f  th e d e n s i ty  c o n tr a s t  i s  

decreased to 0 .3  or 0 .2  g/cm^, the top surface  o f  the model 

would r i s e  above ground l e v e l  which i s  p h y s i c a l l y  im p o ss ib le .  

A l l  the d e n s i ty  models considered so fa r  are computed 

using  a uniform d e n s i ty  c o n tr a s t .  This i s  a f a i r  approximation  

s in c e  the bulk o f  each d e n s i ty  model probably l i e s  with in  

the Lower O.K.S. s e r i e s .
i

However, in  the case o f  the frustum, the g r a v i t a t i o n a l  

a t t r a c t i o n  i s  a l so  determined fo r  a d e n s i ty  model with  

d i f f e r e n t  d e n s i ty  c o n tr a s t s  a t  d i f f e r e n t  l e v e l s .  The 

d e n s i ty  o f  the model i s  assumed to be the probable maximum 

o f  3*0 g /c u i) . The d e n s i t i e s  and tnickr^esses of  the 

g e o l o g i c a l  formations are those shown in Fig  29 on page 129.  

Therefore,  i t  i s  assumed that the th ickness  o f  the Lower 

O.K.S. rocks i s  the minimum value  of 6000 f e e t  and that  the 

d e n s i ty  o f  the pre-O.K.S. rocks i s  a maximum of  2 .75 g/cmJ 

( see  P 144 )• IF the dimensions o f  Frustum 1 are a s s :imed

then the upper 373 f e e t  o f  the model are contained in  the 

Upper O.K.3.  s e r i e s  and the d e n s i ty  contras t  becomes 0 .64  

g/cm-  ̂ in p lace  o f  0 .4  g/cm^, The remainder o f  the Upper 

part  of  the frustum from a depth of  3>300 f e e t  to a depth 

o f  9 t 300 f e e t  i s  contained with in  the Lower O.K.S. s e r i e s  

and the d en s i ty  co n tra s t  o f  0 /4  g/cm^ i3  i d e n t i c a l  to that  

used in  the c a l c u l a t i o n s  in v o lv in g  Frustum 1 A. From a 

depth of  9>300 f e e t  to the base of  the frustum at  16,000  

f e e t ,  the model r e s t s  with in  the pre-O.K.3.  rocks and the 

d e n s i ty  c on tras t  i s  0 .25  g/crn-  ̂ ( see Fig 29 )• The g r a v i t y



a t t r a c t i o n  due to t h i s  modif ied v e r s io n  o f  Frusfrim i  r i s e s  

to a maximum va lue  o f  only  14 .5  mgal which i s  2 mgal l e s s  

than the observed anomaly at rtaterhead. The s im p le s t  

m o d i f i c a t io n  which can be made to t h i s  layered  frustum to 

improve the c o r r e l a t i o n  between i t s  t h e o r e t i c a l  g r a v i t y  

f i e l d  and the observed anomaly i s  to add the e f f e c t  o f  a 

small  v e r t i c a l  c y l in d er  placed on the top o f  the frustum.

The he ight  o f  th i3  c y l in d er  i s  310 f e e t  and i t s  diameter  

i s  620 f e e t  fo r  a d e n s i t y  c on tras t  o f  0 .64  g / c m \

.The anomaly due to th i s  model, Frustum 3, i s  shown 

in  Figs 30 V and 31 ~ and appears to e x h i b i t  a s l i g h t l y  

b e t t e r  f i t  to the observed anomaly than that  due to the s e t  

o f  Frusta  1 A, I B ,  and 1 G.

A comparison between the r e s id u a l  va lues  a f t e r  the 

su b tra c t io n  o f  the t h e o r e t i c a l  anomalies fro*ii tb« observed  

anomaly in  the cases  of  a l l  the d e n s i ty  models computed 

shows that  in  the case o f  Frustum 3, the s m a l l e s t  r e s id u a l  

v a lu es  are produced in  the reg ion  of  naterhead ( see  

30 )•  The e f f e c t  o f  the layered  frustum with

sm aller  d e n s i ty  c o n tr a s t s  based on a d e n s i ty  o f  2 .9  g/cm^ 

f o r  the model i s  not c a lc u la te d  in  a e t a i l  because the s i z e  

o f  the model required i s  l a r g e r  than could be accommodated 

w ith in  the known g e o l o g i c a l  s e c t i o n  in  a meaningful way.

In order to maintain approximately the same g r a v i t y  

p r o f i l e  as that due to Frustum 3» the volume o f  the model 

has to be cons iderab ly  increased  w h i l s t  the b a s ic  shape 

remains approximately the same. However, the g rea ter  part  

of  the enlarged model r e s t s w i t h i n  the pre-O.A.3.  rocks  

with a d e n s i ty  c o n tr a s t  of only  0 .15  g/cm^. To 

compensate for  tb i3  low d e n s i ty  co n tra s t  without  d i s t o r t i n g  

the base o f  the model,  the upper part must be extended 

upwards to the sur face  and s in c e  there i s  no f i e l d  evidence  

in  the uaterhead area o f  the e x i s t e n c e  of any such s t r u c t u r e ,  

the model i s  abandoned.

From an examination o f  the 2nd order r e s id u a l  anomalies
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( see  Figs  2 0 ,2 1 ,2 3  -* 23,30 and 3 1 ) ,  that  i s ,  the r e s id u a l  

anomaly remaining a f t e r  the s u b tra c t io n  o f  the t h e o r e t i c a l  

enomaly from the observed anomaly, i t  i s  seen that  the  

t h e o r e t i c a l  anomaly which g iv e s  the be3t  c o r r e l a t i o n  with 

the observed va lu es  a t  '.Yaterhead i s  that  a s s o c i a t e d  with 

the d e n s i ty  model Frustum 3 ( 3 ee Figs  3QT;; and ) in

which the d e n s i ty  contras t  i s  adjusted according to the 

est imated  g e o lo g ic a l  s u c ce s s io n  ( see  p 1 2 8  )• Good

r e s u l t s  are a l s o  obtained with the d e n s i ty  models in  the 

forms o f  the sphere 1 A ( see  Figs  20 ,2 1 ”, 2 3 '■<and 24) and the  

Frustum 1 ( see  Figs  27 '.i and 23 . ) in  wnicn a uniform 

d en s i ty  c ontras t  i s  used.

The c o r r e la t io n  between the observed anomaly and the 

t h e o r e t i c a l  anomalies due to the v e r t i c a l  cy l in d er  ( see  

Pigs  25 ~ and 26 ) and the Frustum 2 ( see  Figs  27' F

and 2 8  1* ) are poor and these  models are not considered  

in  the i n t e r p r e t a t i o n  o f  the Jaterhead anomaly.

C y l in d r ica l  and truncated conic  models are not computed 

f o r  the S i r  John de Graham's Cast le  anomaly fo r  t h i s  anomaly 

i s  so small  and i r r e g u l a r  that  i t  i s  i l l - d e f i n e d  and i t  iis 

imposs ib le  to d iscr im inate  between models as with the 

«aterhead anomaly.

However, the r e s id u a l  anomaly in  t h i s  area becomes 

5 mgal a f t e r  the su b trac t ion  o f  the t h e o r e t i c a l  p r o f i l e  

due to Frustum s e r i e s  1 from the observed anomaly and 

5 .5  mgal a f t e r  the s u b tra c t io n  of  the t h e o r e t i c a l  p r o f i l e  

due to Frustum 3 ifrom the observed anomaly. This in crea se  

from 4 mgal ( see  p 112 ) in  the r e s id u a l  va lu es  a t  S ir

John de Graham's Cast le  i s  the r e s u l t  o f  the narrower 

p r o f i l e s  o f  the above t h e o r e t i c a l  anomalies and i s  most  

e a s i l y  accounted for  by in c r ea s in g  the s i z e  o f  the range 

o f  sp h er ica l  d e n s i ty  models 'in the area o f  the C a s t l e .

The depth to the centre o f  these spheres  i s  9500 f e e t  

below the l o c a l  datum ( see  p 1 1 2  ) and the r a d i i  fo r  the 

s e t  a s so c ia te d  with Frustum s e t  1 are shown below for d en s i ty







con tras ts  of  0 .4  g/cm,^, 0 .3  g/cm^.and 0 .2  g / c m \  The 

radius  o f  the s p h e r ica l  model a s s o c ia te d  with Frustum 3 

i s  shown only  for  a den s i ty  contras t  o f  0 .4  g/cm^ s in c e  

Frustum 3 i s  computed only  f o r  a d e n s i ty  c o n tr a s t  o f  0 .4  

g/cm^ ( see  p 128  )•

Se t  o f  Spher ica l  Density  Models at  S i r  John de 

Graham's Cast le  A ssoc ia ted  with Frustum s e t  1 

and Frustum 3*

Frustum s e t  1 Frustum 3

D ensi ty  g/cm^ 0 .2  0 .3  0 .4  0 .4

Radii  o f
Spheres 6415 5604 5104 5253
( f e e t )

I t  i s  assumed that  the r e s id u a l  anomaly a t  S i r  John 

de Graham's Cast le  i3  a su b s id ia ry  o f  the main s tru c tu re  

at  Jaterhead and that i t  i s  approximately equi-dimensional  

in  h or izo n ta l  c r o s s - s e c t i o n .  I f  a d e n s i ty  c o n tr a s t  o f  

0 .4  g/cm^ i s  cons idered ,  then the d e n s i ty  model a t  S i r  

John de Graham's Cast le  i s  separate  from the dens ity  model 

at  ’Jaterhead,  but i f  lower d e n s i t i e s  are cons idered ,  that  

i s  0 .3  g/cm^ or l e s s ,  then the two d e n s i ty  models must be 

in  contact  implying that the mass o f  dense m ater ia l  beneath  

the surface  a t  S i r  John de Graham's Cast le  i s  probably  

an e a s t e r l y  ex tens ion  6f  the s truc ture  a t  Waterhead.



Magnetic r e s u l t s  a t  Waterhead. The r e s u l t s  o f  the 

magnetic t ra v erses  ( t r a v e r s e s  M4 and M5) show no marked 

anomalies and are unusual ly  constant  compared with the 

r e s u l t s  o f  t r a v e rs e s  over  lavas  in  o ther  l o c a l i t i e s  in  

the Campsie H i l l s  ( see  Figs  34 and 35 and p 1 3 6 ) .

G eo log ica l  i n t e r p r e t a t i o n  of the d e n s i ty  models.

The rock-types  which l i e  w ith in  the d e n s i ty  range 2 .8  -  

3 .0  g/cm^ and which may be p resen t  in  the sediments o f  the 

Old Red Sandstone o f  the Midland Val ley  are rocks o f  

b a s ic  igneous type. I t  i s  in fer r ed  th ere fo re  that  

the waterhead anomaly i s  produced by a la r g e  b a s ic  

i n t r u s i o n ,  the form and magnitude of  which i s  approximately  

that  of  ora of  the range o f  computed models ,  and the mass 

under S i r  John de Graham’s Cast le  i s  an e x ten s io n  o f  

the main in t r u s i o n  and not  i s o l a t e d  from i t .  The 

2nd order negat ive  anomaly which i s  a r e s u l t  o f  over

e s t im a t io n  of  the magnitude o f  the l a r g e  s p h e r ic a l  d e n s i ty  

models ( see  spheres  A l ,  A2, and A3> p 119 ) in  the 

reg ion  o f  Lackett H i l l ,  may be expla ined  by a sandstone  

f i l l e d  in d en ta t io n  in  the sur face  of  the igneous  

in t r u s i o n .

G eolog ica l  e v id e n c e . Fol lowing the d iscovery  o f  the

Waterhead anomaly, the l o c a l  geology was re-examined.

J.G. Macdonald (personal communication ) confirms the

open a n t i c l i n a l  s tr u c tu r e  of the lavas  in  the Carron

V al ley  -  Waterhead area from h i s  d e t a i l e d  mapping.

There i s  l i t t l e  exposure in  t h i s  area and f i e l d  r e l a t i o n s

are d i f f i c u l t  to e s t a b l i s h ,  but small  exposures  o f  a

gabbroic in t r u s io n  are p resen t  and the la v a s  surrounding

Waterhead farm for  a d is tan ce  o f  £ — f  o f  a mile  d i s p l a y

a zone of  a l t e r a t i o n  with an in crease  in  the p r o p o r t i o n

o f  iron  p y r i t e s  in  the b a s a l t  in d ic a t in g  that  the area

had been exposed a t  one time to hydrothermal a l t e r a t i o n  
from some h i t h e r t o  unknown so u r ce .
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At Waterhead br idge ,  a 2 2 - f o o t  deep bore-bo le  was 

d r i l l e d  through a f i n e  bedded ash us ing  a Packsack 

'Dinky Diamond' d r i l l .  The base o f  the ash i s  found 

to be only  4 f e e t  below the sur face  and i s  underla in  

by a few inches  of  weathered c lay  and approximately  

18 f e e t  o f  a l i g h t - c r e a m y  coloured rock,  the base 

o f  which i s  not s een .  On p e t r o l o g i c a l  examination,  

the creamy coloured rock i s  found to be a hydrothermally  

a l t e r e d  b a s a l t  con ta in in g  much s i d e r i t e ,  c a l c i t e ,  and 

dolomite* The hydrothermal a l t e r a t i o n  appears to be 

uniform throughout the b a s a l t ,  but does not a f f e c t  the 

o v er ly in g  ash.

The s i d e r i t e  in  t h i s  a l t e r e d  ash i s  presumably 

derived from the magnet ite  in  the o r i g i n a l  rock ( J.G.  

Macdonald, personal communication ) and t h i s  may be 

the cause o f  the un iform ity  o f  the magnetic r e s u l t s  

in  th i s  reg io n ,  that  i s  , the hydrothermal a l t e r a t i o n  

of  the lavas  destroyed much o f  t h e i r  magnetism.

Geikie ( 1897» p 400, f i g  128 ) regarded t h i s  area  

as the s i t e  o f  a la rg e  vent  1 mile  in  diameter,  but 

B a i le y  ( 1925 > p 147 ) s t a t e s  that Geikie did not c 

know of  the e x te n t  o f  the large  t r a c h y t ic  cone of  

Meikle Bin and only  a small  vent  l e s s  than 50 yards 

in  diameter i s  shown on the Geo log ica l  Survey's  sh e e t  

31 .

I t  seems probable that a la r g e  vent  was a c t iv e  

in  the Waterhead region  in  e a r ly  C a lc i ferou s  Sandstone  

times and had a thermal aureo le .

The age o f  the dome s tru c tu re  around Waterhead 

cannot be determined s p e c i f i c a l l y  s in c e  very l i t t l e  

rock i s  exposed in  t h i s  area. I t  i s  p o s s ib l e  that  

the doming occurred a t  the time of  the in t r u s io n  o f  the 

igneous mass or a l t e r n a t i v e l y  that i t  i s  post-emplacement  

and only c o n tr o i i e d  by the l o c a t i o n  o f  the i n t r u s io n .  

However, i t  may be in fer r ed  that  the igneous in t r u s io n ,  

i s  almost c e r t a i n l y  a s so c ia t e d  with the ex tru s ion  o f
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the la v a s  and probably rep resen ts  a high l e v e l  magma 

chamber i n  which magma having r i s e n  from g rea ter  depths  

underwent fu r th e r  d i f f e r e n t i a t i o n  before  e x tr u s io n  as 

la v a .

The presence o f  the unaltered  ash above the a l t e r e d  

l a v a  f low at  Waterhead su g g es t s  the date o f  the waterhead 

ven t  as very  e a r ly  in  the v o lo a n ic  h i s t o r y  o f  the Campsie 

H i l l s  and i t  wa3 perhaps one o f  the f i r s t  i n t r u s io n s  to 

appear and could have supp l ied  some o f  the lower b a s a l t s  

o f  the ea s ter n  Campsies*

I t  i s  not p o s s i b l e  to determine how many l o c a l  vents  

•were supp l ied  from the Waterhead magma chamber and J.G.  

Macdonald ( personal  communication ) b e l i e v e s  that  the 

Jedburgh b a s a l t s  o f  the Western Campsies were derived  

from the l i n e  o f  f i s s u r e  eruptions  to the north-wust ,

the evidence fo r  t h i s  being in  the f low d ir e c t io n s
*

detec ted  in  the c r y s t a l l i n e  s t r u c tu r e s  o f  the fa b r ic  of  

the b a s a l t s .  At i t s  neares t  p o in t ,  t h i s  l i n e  o f  f i s s u r e s  

i s  approximately 5 m i l e s  north-west  o f  waterhead and so 

i t  i s  u n l i k e l y  that  these  eruptions were connected  

d i r e c t l y  to the waterhead magma chamber.

Prom chemical ana lyses  of  the l a v a s ,  J.G. Macdonald 

( personal communication ) cons iders  that  the probable  

composit ion of  the in t r u s io n  a t  Waterhead, i f  i t  i s  

a p lu to n ic  eq u iv a len t  o f  the l a v a s ,  would be that  o f  

an o l iv in e - g a b b r o .
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The K i lp a tr ic k  H i l l s  anomaly

The gra v i ty  anomalies in  the K i lp a tr ic k  h i l l s  r i s e  

to a maximum value  o f  5 .5  mgal at  Craigmaddie ( see  i>iap 3) 

where the top o f  the la v a  su c ce s s io n  i s  seen* The base o f  

the lavds  i s  exposed at  Bowling in  the w est ,  and a general  

dip o f  2° -  3° to the s o u t h - e a s t  i s  required to account  

fo r  the g r a v i ty  g r a d ie n t .

At Craigmaddie,  the t o t a l  th ick ness  o f  the la v a  i s  

c a lc u la t e d  to be 2 ,250 geet  us ing  the Bouguer formula 

( see pp *'33-34 ) .

•»

The Campsie Fault  anomaly

This i s  the second l a r g e s t  w ith in  the area of

the survey, both in  magnitude and in  area l  coverage a l t h o u g h  

in  theee r e s p e c t s ,  i t  i s  much smaller  than the .»aterbead 

anomaly described above ( see  ppl06-137  )• The anomaly

i s  elongated in  an ea s t -w es t  d i r e c t io n  and extends from the 

whangie to Campsie Glen ( see  Map 3 )» a d i s tan ce  o f  

approximately e ig h t  m i l e s .  I t  i s  p a r a l l e l  to the Campsie 

Fault  and i s  s i t u a t e d  j u s t  to the south o f  t h i s  s t r u c tu r e .  I t  

i s  g e n e ra l ly  about 2 m i les  wide over most o f  i t 3 l e n g t h .

The magnitude o f  the anomaly reaches a maximum of  7 mgal 

near i t s  eas tern  extremity  at  Campsie Glen and decreases  

even ly  westwards to 2 mgal a t  the whangie.

C le a r ly ,  the p r in c ip a l  cause of  the anomaly i s  the 

preserva t ion  o f  a th ick p i l e  o f  lava  flows on the southern  

and downthrown s id e  of  the Campsie F a u l t .  In the w^st,  

the throw of  the f a u l t  can be determined by simply computing 

the th ickness  o f  lava  required to g ive  the observed g r a v i t y  

anomaly us ing the Bouguer formula for  an i n f i n i t e  s lab  of  

m ater ia l  ( see p 33 ) .  Since  the base o f  the lavas  i s

exposed on the northern aide o f  the f a u l t  in  c l i f f  s e c t i o n s  

at  about datum l e v e l  ( 300 f e e t  above O.B# ) in  the S t r a t h -
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blane and Campsie Glen area ,  very  l i t t l e  f a r t h e r  c o r r e c t i o n  

i s  n ecessary  to e s t im a te  the t o t a l  throw o f  the f a u l t .

However, i n  the e a s t ,  the throw of  the f a u l t  in c r e a s e s  to 

approximately 3t000 f e e t  at  Campsie Glen and there must be 

a s i g n i f i c a n t  c o n tr ib u t io n  to the g r a v i t y  f i e l d  from deeper  

planes  o f  c o n t r a s t .  Therefore ,  a more s o p h i s t i c a t e d  d e n s i t y  

model i s  e r e c ted  in  t h i s  area to e x p la in  the anomaly and 

the problem i s  fu r th er  complicated by a system o f  s m a l le r ,  

p a r a l l e l  f a u l t s  to the south .  These sm al ler  f a u l t s  

i n t e r s e c t  the d e t a i l e d  traverse  Q ( s ee  Map 1 ) and are  

in t e r p r e t e d  below ( see  p 150  ) ,  but t h e i r  e f f e c t  must 

be inc luded in  any d e n s i ty  model^used in  the i n t e r p r e t a t i o n  

o f  the Campsie f a u l t  anomaly to obta in  a meaningful c o r r e l a t i o n  

between the observed and t h e o r e t i c a l  p r o f i l e s .

To the west o f  Carbeth, a t  the Whangie, the l o c a l  

anomaly r e l a t e d  to the Campsie f a u l t  i s  +2 ,0  mgal which may 

be produced by a block o f  la v a  800 f e e t  th ick  below the 

l o c a l  datum at  +300 f e e t  above O.D. The base o f  the lavas  

i s  not seen on the northern s id e  o f  the f a u l t  a t  t h i s  

l o c a l i t y  and Upper O.R.S. rocks are exposed a t  the surface  

th ere fo re  the 800 f e e t  th ick n ess  o f  la v a  rep resen ts  a 

lower  l i m i t  fcr the throw o f  the Campsie f a u l t  a t  the 

Whangie,

However, a t  S tra th b la n e ,  on ly  4 m i l e s  to the e a s t ,  the 

base o f  the la v a s  i s  exposed a t  a h e igh t  o f  200 f e e t  above 

the l o c a l  datum on the upthrown s id e  o f  the f a u l t .  In 

t h i s  r eg io n ,  the la v a s  are almost f l a t - l y i n g  and th ere fore  

the throw o f  the Campsie f a u l t  a t  the Whangie i s  approximately  

1000 f e e t .

At Carbeth, there  appears to be i n t e r f e r e n c e  from the 

g r a v i t y  e f f e c t s  o f  l o c a l  s t r u c tu r e s  and the map o f  2nd 

d er iva t i ' /e3  ( see  f i g  10 ) shows an i s o l a t e d  anomaly o f  

+200 x 10 e . g . s .  u n i t s .  The i n t e r p r e t a t i o n  o f  thiB area  

i s  d iscu ssed  l a t e r  ( s ea  P150 )• To the e a s t  o f  Carbeth,

the l o c a l  anomaly r e la t e d  to the Campsie Fault  in c r ea se s
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to + 5 .0  mgal s u g g e s t i n g  an in c r e a s e  in  the th ic k n e s s  o f  the 

downthrown block o f  l a v a s  to approximate ly  2 ,000  f e e t  below 

the l o c a l  datum. Carbeth i s  only  2 mile  west  o f  the exposure  

of the base o f  the l a v a s  a t  S trathblane  ( see  above) and 

th ere fo re  an e s t im a t io n  o f  the throw of  the Campsie f a u l t  

arr ived  a t  by adding the th ick n e s s  o f  the block o f  l a v a s  

on the downthrown s i d e  to the h e ig h t  above the l o c a l  datum 

of  the base o f  the l a v a s  on the upthrown s id e  can be made 

with more c e r t a i n t y  than a t  the whangie. In t h i s  c a s e ,  the 

t o t a l  throw i s  approximate ly  2 ,200  f e e t .

At Lennoxtown, the anomaly reaches  i t s  maximum va lu e  

o f  + 7 .0  mgal which r e p r e s e n t s  a th ick n e ss  of  l a v a  o f  2 ,750  

f e e t .  In Campsie Glen, l e s s  than h a l f  a mile  to the north ,  

the base o f  the l a v a s  i s  exposed a t  approxim ate ly  500 f e e t  

above O .D . , that  i s ,  200 f e e t  above the l o c a l  datum, th er e fo re  

a f i r s t  e s t im a te  o f  the t o t a l  throw o f  the f a u l t  i s  2950 f e e t .

To the e a s t  o f  Lennoxtown, the anomaly d ecreases  r a p id l y  

in  magnitude and becomes d i f f i c u l t  to d i s t i n g u i s h  or to 

i n t e r p r e t  with c e r t a i n t y .

In co n s id e r in g  a v e r t i c a l  d isp lacement  o f  2950 f e e t

a t  Lennoxtown, i t  i s  not s t r i c t l y  v a l i d  to i n t e r p r e t  the
*

anomaly s o l e l y  in ' term s  o f  the disp lacement  o f  the base o f  

the l a v a s .  The e f f e c t s  o f  deeper p lanes  o f  c o n t r a s t  must
I

be cons idered .

The geo logy  o f  t h i s  l o c a l i t y  i s  descr ibed  ( see  Clough 

and o t h e r s ,  1925, pp 191-198)  and i t  i s  p o s s i b l e  to e r e c t  

d e n s i ty  models based on probable s t r a t i g r a p h i c a l  th ic k n e s s e s  

and i t  i s  necessary  only  to confirm the known s tr u c t u r e  

by demonstrat ing agreement between the observed and t h e o r e t i c a l  

anom alies .

A f a u l t  model o f  a more s o p h i s t i c a t e d  nature i s  e r e c ted  

and in c lu d es  two s m a l le r  p a r a l l e l  f a u l t s  to take account  

of  the p a r a l l e l  f a u l t s  to the south  o f  the Campsie f a u l t  

( see  f i g  36)*

The g e o l o g i c a l  s u c c e s s io n  used in  the d e n s i t y  models  

i3  as f o l l o w s : -



K ig  36  O b s e r v e d  a n d  t h e o r e t i c a l  a n o m a l i e s  o v e r  t h e  C a m p s  i e  F a u l t

1 0 0 0 0 -!

1 2 0 0 0 -

14000-,

M i l e s

S u r f a c e

C a r b o n i f e r o u s  s e d i m e n t s  

2 7 5 0 '  c r  = 2 . 51

L a v a  2 5 0 0 ' cr = 2 .7 2

C e m e n t s t o n e  7 0 0 '  cr = 2 . 5 5

U p p e r  O .  R ,  S. 2 6 0 0 '  
C T =  2. 36

L o w e r  O .  R ,  S. 

6 0 0 0 ' C~-  2 . 60

B a s e m e n t  cr = 2 . 7 5

C a r b .  s e d . 7 0 0 '

C a r b o n i f e r o u s  s e d i m e n t s  
2 1 0 0 ' CT= 2. 51

L a v a  2 5 0 0 ' or = 2 . 7 2

C e m e n t s t o n e  7 0 0 '  or = 2, 55

U p p e r  O .  R .  S. 2 6 0 0 ' 
G~-  2 . 36

L o w e r  O .  R .  S. 

6 0 0 0 '  t r  = 2 .  60

B a s e m e n t  0"= 2 . 7 5

L a v a  2 5 0 0 1 

<T= 2. 72

C e m e n t s t o n e  7 0 0 1

U p p e r  O .  R .  S. 

2 6 0 0 ' <3- = 2 . 36

L o w e r  O ,  R .  S. 

6 0 0 0 '  C T =  2.  60

B a s e m e n t  cr = 2. 75

C e m e n t s t o n e  7 0 0 '  o" = 2 . 5 5

U p p e r  O .  R .  S. 2 6 0 0 '  c r  = 2 . 3 6

L o w e r  O .  R .  S . 6 0 0 0 ' CT = 2 . 60

B a s e m e n t  3 2 0 0 '  C = 2 . 7 5

H o r i z o n t a l  s c a l e  1 i n c h  : 1 m i l e  
V e r t i c a l  s c a l e  1 i n c h  : 200 0  f e e t .

2000

40 0 0

-----  j _

. O b s e r v e d  a n o m a l y
1. A n o m a l y  d u e  to  L a v a
2. A n o m a l y  d u e  t o  C a r b o n i f e r o u s

s e d i m e n t s  
3  ̂ a n d
4 .  A n o m a l y  d u e  t o  U p p e r  O .  R .  S.  

A n o m a l y  d u e  to  L o w e r  O . R .  S.
6 . S u m  o f  1 , 2 ,  a n d  3
7 . S u m  o i2 \  3y'a'nS 6 

! 8 . S u m  o f  5 a n d  7
9 .  8 p l u s  a  0 .  8 m g a l  a d j u s t m e n t  

( s e e  t e x t  )
6
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Formation Thickness Lensit ,
( f e e t )

P o s t - l a v a  sediments  
Clyde P la teau  Lavas

700
2500

700
2600
600U

2.51
2.72
2.55
2.36
2 .60
2.75

Cements tones  
Upper O.K.5.  
Lower O.R.S.  
Pre—0 . R.3 .

The th ickness  o f  the Clyde P lateau  Lavas,  Cements tones  

and Upper O.R.3. sediments  i s  known ( see  Table 4,  p 1 7 ) .

The th ickness  of  the Lower Q.R.S. sediments  i s  that  

est imated by Qureshi (1961) .  The th ick ness  o f  the po3^-  

la v a  sediments c o n s i s t i n g  o f  the Upper Sedimentary Group 

and the Lower Limestone Group i s  not known with grea t  m  

c e r t a i n t y  s in c e  the top o f  the sequence i s  absent due to 

ero s io n .  However, the th ick n ess  o f  the Upper Sedimentary 

Group i s  g iven  as 500 f e e t  and the th ick n ess  o f  the Lower 

Lim estone‘Group i s  400 f e e t  ( see  Table 4. p 17 ) th ere fo re  

the th ick ness  of  the p o s t - l a v a  sediments at  Lennoxtown 

must be between 500 f e e t  and 900 f e e t .  For the purposes  

of  the d e n s i ty  models ,  a mean va lue  o f  700 f e e t  i s  taken.

The d e n s i ty  o f  the basement may vary from 2.65 g/cm^ i f  

i t ' i s  Upper S i l u r i a n  ( comparable with North »»ales, 3ee 

McLean and Qureshi 1965, p 278 ) 9 to 2 .75  g/cm-  ̂ i f  i t  i s  

Pre-Cambrian. Therefore ,  s in c e  the d e n s i ty  o f  the Lower 

O.R.3. near i t s  base a t  a depth o f  approximately  10 ,000  

f e e t  could be more than 2 .6  g/cm^ due to compression, the 

minimum d e n s i ty  c o n tr a s t  between th i s  formation and the 

uder ly ing  basement i s  zero ,  and the maximum i s  0 .15  g/cm^.

In the model,  the maximum d e n s i t y  c o n tr a s t  i s  used. The 

t h e o r e t i c a l  anomaly due to the model i s  computed us in g  

N e t t l e t o n ' s  formula fo r  s e m i - i n f i n i t e  s la b s  o f  Carboniferous  

sediment,  l a v a ,  Upper O . R . S . , and Lower O.R.S. rocks on the 

downthrown s id e  o f  the f a u l t .

The d e n s i t y  c o n tr a s t  f o r  the Carboniferous sediments  

which are f a u l t e d  a g a in s t  la v a  on the downthrown s id e  o f



the f a u l t  to the south i s  0 .21 g/cm**. 'i'he d e n s i ty  co n tra s t  

f o r  the la v a  which i s  fa u l t e d  a g a in s t  Upper O.R.S. sediments  

on the upthrown s id e  o f  the f a u l t  i s  O. 3 6  g/cm^. The d e n s i t y  

c o n tr a s t  f o r  the Upper (X-R.S. on the down-thrown s id e  of  

the f a u l t  i s  0 .24  g/cm^ and the d en s i ty  c o n tr a s t  f o r  the 

Lower O.R.S. i s  0 .15  g/cm^. The th ickness  o f  the s la b s  

and t h e i r  d e n s i t i e s  and d e n s i ty  c o n tr a s t s  are shown in  

Fig  36.

These t o t a l  t h e o r e t i c a l  anomalies are compared with  

the observed curve a f t e r  removal o f  the r eg io n a l  grad ient  

and i t  id seen  tha t  the t h e o r e t i c a l  v a lu es  are c o n s i s t e n t l y  

about 0 .8  mgal. l e s s  than the observed va lu es  k see  Fig  36 ) .

C lear ly  such a constant  discrepancy may be e a s i l y  

e l im in a ted  by making minor adjustments e i t h e r  to the

d e n s i t i e s  used in  the model, or to the th ick n e sse s  used,
*

or a combination o f  both. However, there  i s  no r ea l  

s i g n i f i c a n c e  to such adjustments other  than to make the 

f i t  o f  the t h e o r e t i c a l  curve appear b e t t e r  s in c e  the 

ab so lu te  value  o f  the l o c a l  observed anomaly i s  determined 

from an es t im ate  o f  the reg io n a l  background anomaly.

The Gargunnock -  S t i r l i n g  anomaly

The decrease in  the value  o f  g r a v i t y  to the north 

o f  Gargunnock cannot be expla ined  in  terms of  the known 

s o l i d  geo logy .  The ground in  t h i s  reg ion  i s  very  f l a t  

and the River Forth meanders across  the area immediate ly  

to the north.  The negat ive  anomaly could be accounted  

fo r  by the p r e s e n c e 'o f  a deep buried channel r ep re sen t in g



a former course o f  the r iv e r  although there; i s  no 

confirmatory evidence for  t h i s .

Assuming that  the buried channel i s  f i l l e d  with  

e i t h e r  recen t  r i v e r  alluvium or more l i k e l y  boulder  

c la y  s in c e  the surrounding area d i sp la y s  many g l a c i a l  

f e a t u r e s ,  then a probable d en s i ty  c o n tr a s t  between these  

d ep o s i t s  in  e i t h e r  case with a probable d e n s i ty  o f  

approximately 2 .0  g/cm^ and the Upper O.B.S. sediments  

with a d en s i ty  o f  approximately 2 .36  g/cm-  ̂ a f t e r  rounding  

up to two decimal p laces  ( see p 62 ) would be 0 .36  

g/cm-^. Using the simple Bouguer c o r r e c t io n  and the above 

d e n s i ty  c o n t r a s t ,  the depth o f  the buried channels  

i s  computed to be 280 f e e t .

The Bannockburn anomaly

Part o f  th i s  g r a v i ty  grad ient  i s  due to the deep 

sedimentary basin  forming the S t i r l i n g  and West F i f e  

c o a l f i e l d .  The dip the sediments o v er ly in g  the  

lavas  i s  approximately 10° to the e a s t ,  th ere fore  

u s ing  H ol land's  equat ion 7.43o ( 1940, p 153 ) for

a two-dimensional r i g h t - t r i a n g u l a r  s e c t i o n  and a 

d e n s i t y  c o n tr a s t  o f  0 .21  g/cm^ between the la v a s  and the 

o v e r ly in g  sed im ents ,  then the g r a v i ty  g rad ient  due 

to the dip o f  the sediments  i s  0 .91  mgal per m i le .

The observed grad ient  i s  1 .5  mgal per mile and 

so a r e s id u a l  gradient  o f  0 .5 9  mgal per m i le  remains 

and th i s  can be accounted fo r  by assuming an a t t e n u a t io n  

of  the l a v a s .

From the map o f  1 s t  order r e s id u a l  anomalies ,  the 

la v a s  are c a l c u la t e d  to be 300 f e e t  th ick  at  North Third 

and 600 f e e t  th ick  west  o f  Dunipace,  therefore  the 

expected eastward l i m i t  o f  the la v a s  in  t h i s  reg ion
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i s  approximately 3*5 m i le s  e a s t  o f  North Third along  

a n o r th -w e s t : -  s o u t h - e a s t  l i n e  from S t i r l i n g  to  

Dennyloanhead*



Minor g r a v i t y  anomalies

The anomaly between s t a t i o n s  A42 and A45 ( see  Fig 37 )•

This anomaly 3how3 a r i3 e  o f  approximately 0 .3  mgal over  

an ea 3 t -w est  q u a r t z - d o le r i t e  dyke and the back-ground 

g r a v i t y  p r o f i l e  i s  d isp laced  approximately 0 .2  mgal. I t  

appears that  the dyke has intruded along a p r e - e x i s t i n g  

f a u l t  which i s  down-thrown to the south . The throw o f  the

f a u l t  i f  c a l c u la te d  U3ing the Boiguer formula from the

displacement o f  the back-ground p r o f i l e  i s  120 f e e t .

However, the lavas  are in fer r ed  to be approximately 700 f e e t

th ick  a t  t h i s  p o in t  and the anomaly i s  too acute to be the1?
r e s u l t  of  displacement o f  the ba3e of  the la v a s  and the source

o f  the anomaly must be much c l o s e r  to the s u r fa c e ,  probably
■ i

an unusual ly  dense lava  flow preserved a t  the sur face  o n  

the southern s id e  o f  the f a u l t ,  or a dense 3 i l l  o f  dyke

m ater ia l  intruded near the sur face  on the southern s i d e ,

and th ere fore  the throw must be l e s s  than 120 f e e t .

To obta in  more inform ation ,  magnetic t ra v erses  U 2 

and M 3 are made over tn i s  dyke and the r e s u l t s  are d i s c u s s e d  

on pages 165-168*

The anomaly between s t a t i o n s  m 27 and L 10 ( see  F ig  38 ) .

This anomaly' i s  accounted for  by a f a u l t  which has a

throw of  approximately 4Uu f e e t .  The base o f  the la v a  i s

thus stepped from datum l e v e l  to 400 f e e t  below. The ground

l e v e l  i s  450 f e e t  above datum.

The anomaly between s t a t i o n s  J 33 and J 55 ( s e e  Fig 39 )

This broad anomaly co in c id e s  with the e a s t - n o r t h -

e a s t e r l y  ex tens io n  o f  the Campsie Fault  near Dunipace. The 

anomaly i s  accounted for  by a 3 l a b  of  l a v a  630 f e e t  tnictc 

wnicn i s  preserved on tne uowntorown s i a e  o f  tne faU it . .

The throw of  the f a u l t  i s  c a lc u la te d  to oe approximately
..

ibuo f e e t  and the th ick ness  of tne s lab  rep resen ts  the 

maximum development o f  tne Clyde P la teau  Lavas in  t h i s  reg ion .
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The anomalies between s t a t i o n s  Q 30 ana b4 ( see  

Fig 40 )• The traverse  extends over s ev era l  f a u l t s

which give r i s e  to anomalies which i n t e r a c t  with each other  

and must therefore  be considered toge th er ,  hence a change 

in  the s c a le  o f  the diagram i s  necessary  to bring oat the 

e s s e n t i a l  d e t a i l s .

The th ickness  of the sediments above the lava3 i s  

obtained by equating horizons  marked on the 1 inch G eological  

Survey Sheet 30 with the s e c t i o n  given oy Hinxman (1920 

p l a t e  v i i i  ) .  Considering these sediments replaced by 

the lava  with a d en s i ty  o f  2.72 g/cm^ the r e s u l t i n g  anomaly 

i s  ca lcu la te d  and the d i f fe re n c e  between t h i s  and the observed
if

anomaly a t  Craigmadrlie where the lava  i s  exposed at the 

surface  i s  accounted for  by varying the th ickness  o f  the lava  

beneath the sediments .  The lavas  are seen in  Fig  40 to 

th in  from 2,250 f e e t  a t  Craigmaddie to 1700 f e e t  at  

Kessington.

Several f a u l t s  are recognised  ( see  Geol. Survey Sheet  

30 ) ,  the l a r g e s t  being the Liilngavie Fault  which has a 

throw of  approximately dOO f e e t  a t  luiingavie*

The anomaly between s t a t i o n s  H 5.0 and It 75 ( see  Fig 41 ) .  .

This anomaly r i s e s  to a maximum value o f  5 .3  mgal which 

could be accounted . for  by approximately 2,000 f e e t  o f  

la v a  below the datum. This i s  about 1 ,000  f e e t  more lava  

than would be expected from c on s id era t ion s  of  the g e o lo g ic a l  

s tru c tu re  and e s t im ates  o f  the th ickness  of the lava  at  

Craigmaddie to the e a s t  ( see above )• The map o f  second  

d e r iv a t iv e s  ( see Fig 10 ) shows a l o c a l i z e d  p o s i t i v e

anomaly from a shallow source in  the region of  Carbeth 

and therefore  i t  i s  assumed that  the p o s i t i v e  anomaly 

between s t a t i o n s  it 50 and it 7tf i s  due to dense m ater ia l  

with in  the lavas'. For the purposes o f  the c a l c u l a t i o n  

a dens i ty  co n tra s t  of  0 .2  g/cm^ i s  assumed as the maximum 

between the lavas  at 2 .72 g/cm^ and fresh  igneous rock.

The anomaly i s  in terp re ted  f i r s t l y  in  three dimensions  

using depth e s t im a te s  ( Bott  and Smith, 1953 pp 3-5 ) and
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t h e o r e t i c a l  models ( S k e e l s ,  1963 pp 724 -735) .  There i s  

a poor agreement between the two methods,  the l i m i t i n g  depth 

to the top o f  the anomalous mass by the Bott  and Smith 

method i s  1 ,370  f e e t  whereas the depth to the top o f  the 

model c y l in d er  by the Skee ls  method i s  over 3>000 f e e t ,  the  

depth to the base o f  the c y l in d e r ,  1 1 , 0 0 0  f e e t  and i t s  

radius  over 2 ,000 f e e t .  The c a l c u l a t i o n s  are repeated in  

both in s t a n c e s  for  the two dimensional case and the r e s u l t s  

show a f a i r  agreement.  The depth e s t im a te  by theorem 4 

(B ott  and Sm ith ,1958, p 5) g iv e s  h a 836 f e e t  and the depth 

to  the top sur face  o f  the two-dimensional s l a b  by the S k ee ls  

method (• 1963 pp 724-735) i s  324 f e e t  and the depth to i t s

base 953 f e e t .  The width o f  t h i s  s la b  i s  3>335 f e e t .*
This model i s  c a l c u la t e d  only  f o r  the anomaly between  

s t a t i o n s  R54 and R 76. The jacute s te p  o f  1 ' mgal between 

s t a t i o n s  R 51 and R 54 i s  cons idered to be the r e s u l t  o f  

a s la b  o f  denser m a ter ia l  a t  the su r fa c e .  Por the same 

d e n s i t y  c o n tr a s t  as the S k ee ls  model,  the th ick n ess  o f  t h i s  

s la b  i s  200 f e e t .  These two models are combined, and are  

in t e r p r e t e d  as e i t h e r  an in t r u s i o n  o f  a s h e e t  or s i l l  o f  

denser  igneous m a ter ia l  or more probably ,  an e x c e p t i o n a l l y  

dense sequence o f  la v a  f low s .

The models and the combined t h e o r e t i c a l  anomaly are 

shown along with the observed anomaly in  Pig  41.

The base o f  the lavas  i s  c a l c u la t e d  from the background 

anomaly to be approximately 1 , 2 0 0  f e e t  below datum, that  i s ,  

1 ,3 0 0  f e e t  below ground l e v e l .  Assuming a th ick n ess  o f  

500 f e e t  fo r  the underly ing Cementstone group, ( they are 

500 f e e t  th ick  at^Dumgoyne 2 m i le s  away) then the throw 

0^  the Campsie Pault  must be a l i t t l e  grea ter  than 1 ,800  f e e t  

a t  t h i s  p o in t .

The anomaly between s t a t i o n s  U 76 and U 94 ( 3ee Pig  42 ) .  

This anomaly may be accounted fo r  by a f a u l t  which s te p s  

the base o f  the la v a s  from 200 f e e t  below the datum to 

1000 f e e t  below datum. This f a u l t  i s  c o rr e la te d  with the
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la r g e  anomaly between s t a t i o n s  Q 38 and Q 40. The throw o f  

the f a u l t  appears to be constant  a t  about 850 f e e t .

The anomaly between s t a t i o n s  F 50 and F 63 ( s e e  F ig  43) .  

This anomaly may be accounted f o r  by a sphere with i t s  centre  

a t  a depth of  1250 f e e t  below datum, with a radius  o f  980 f e e t  

and o f  d e n s i ty  c o n tr a s t  0 .2  g/cm^ between the mass causing  

the anomaly and the surrounding country rocks.  The d e n s i ty  

c o n t r a s t  o f  0 .2  g/cm^ i s  chosen a r b i t r a r i l y  s in c e  the true  

d e n s i t y  c o n tr a s t  probably l i e s  between 0 .2  g/cm^ and 0 .4  g/cm^ 

( c f  p 1 1 ) .  The l i m i t i n g  depth to the top o f  the mass was j 1 

c a l c u l a t e d  by the Bott  and Smith method (1958) .  A t h e o r e t i c a l  

model determination was attempted fo r  a two-dimensional model 

u s in g  the method by S k ee ls  (1963) but the model was d iscarded  

s i n c e  i t s  dimensions were i n c o n s i s t e n t  with the l i m i t i n g  depths.

The anomaly i s  in t e r p r e te d  as an in t r u s io n  o f  v o l c a n ic  

m a t e r i a l ,  probably b a s a l t ,  which i s  a s s o c ia t e d  with the l i n e  

o f  f i s s u r e  type vents  present  in  the area ( see  pp 1 5 -1 6 ) .

The f a u l t s  which are p o s tu la te d  to account for  c e r t a in  

g ra d ien ts  o f  the g r a v i t y  f i e l d  are shown in  Maps l ,2 ,3 > a n d  4.

The reconnaissance  t ra v erses

The reg ion a l  grad ien t .  The r eg io n a l  g r a v i t y  grad ien t  

in  a north-west  -  s o u t h -e a s t  s e c t i o n  over the western  

Midland Val ley  i s  est imated by McLean and Qureshi (1966) to 

be a parabola with the equat ion : -  -

Y * -  0.0215X2 ♦ 30 .8

where Y i s  in  mgal and X in  m i l e s .

The parabola g iv e s  a grad ient  of  0 .615 mgal per mile over  

the K i lp a tr ic k  H i l l s  and t h i s  value i s  very c lo s e  to the 

gra d ien t  o f  0 .61  mgal per m ile  c a l c u la t e d  fo r  the Campsie 

and K i lp a tr ic k  H i l l s  reg ion  by the Baranov method ( see  pp 43-56}  

The va lue  f o r  the reg ion a l  gradient  i s  c a l c u la t e d  from the  

above parabola and subtracted  from the Bouguer anomalies to 

g iv e  the 1 s t  order r e s id u a l s  which are used f o r  the g e o l o g i c a l
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i n t e r p r e t a t i o n .  The reg ion a l  g r a v i t y  f i e l d  i s  computed 

to rep resen t  only  the sub-Upper Pa laeozo ic  component o f  

the t o t a l  g r a v i t y  f i e l d  (McLean and Qureshi,  1966 p 274) .

In the i n t e r p r e t a t i o n  which f o l l o w s ,  s in c e  the 

displacements  o f  the major f a u l t s  and th ick n e sse s  o f  the  

sediments  above the lavas  are known in  moderate d e t a i l  

from bore -ho les  and mining (Hinxman^ 1 9 20) ,  then the 

known th ick n esse s  o f  sediments o f  d e n s i ty  2 . 5 1  g/cm^ are 

t h e o r e t i c a l l y  rep laced by la v a  with a d e n s i ty  o f  2 .72  g/cm^ 

and the corresponding adjustments are made to the g r a v i t y  

anomalies us ing  the Bouguer c o r r e c t io n  fo r  an i n f i n i t e  

s la b .  The s tru c tu re  o f  the base o f  the la v a s  i s  then  

cons idered  to be e q u iv a len t  to a v a r i a t i o n  o f  the th ick n ess  

o f  the lavas  measured downwards from the datum a f t e r  

r e p la c i n g  the o v er ly in g  sediments .  No account i s  taken o f  the 

p o s s i b l e  v a r ia t io n s  in  th ick ness  and d en s i ty  c o n tr a s t  o f  the 

s u b - la v a ,  post-Lower Pa laeozo ic  rocks p r i n c i p a l l y  O.K.3.  

rocks .  However, i t  i s  considered that  for  the two 

reconnaissance  t r a v e r s e s ,  a simple i n t e r p r e t a t i o n  based 

only  on the h ig h ly  s i g n i f i c a n t  plane of  d e n s i ty  c o n tr a s t  

a t  the base of  the l a v a s  i s  probably as meaningful as a 

more complex i n t e r p r e t a t i o n  in v o l v in g  deeper p lanes  o f  

d e n s i t y  co n tra s t  about which there i s  l i t t l e  or no inform ation .

I n t e r p r e t a t io n  o f  the anom alies . Traverse He 1 ( see  

Pig  4 4 ) shows the f u l l  s u c c e s s io n  o f  the la v a s  th ick en ing  

s t e a d i l y  from 1000 f e e t  a t  Bowling to 1800 f e e t  on the north 

s i d e  o f  the P a i s l e y  Ruck.

The lava  appears to th icken ra p id ly  across  the Ruck to 

2400 f e e t  and maintains  t h i s  th ick ness  up to the f a u l t e d  

boundary of  the lavas  in  the south ( see Map 5 ) .  South o f  

t h i s  boundary, the lava  i s  exposed a t  the surface  and i s  

est im ated  to have a p resent  th ick ness  o f  2600 f e e t  with the 

top o f  the sequence now eroded.

Traverse Rc 2 ( see  Fig  45) shows the t o t a l  th ickne33 o f
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the l a v a  to he 1700 f e e t  south of  Milngavie  compared with 

2250 f e e t  fu r th er  north a t  Craigmaddie Muir ( see  Fig  40 ) .  

South o f  M ilngav ie ,  the la v a s  appear to th icken to 2000 f e e t  

as f a r  as Giffnock* then th icken r a p id ly  to 3000 f e e t .

The accuracy o f  t h i s  i n t e r p r e t a t i o n  depends on the  

accuracy with which the th ick ness  o f  the o v e r ly in g  sediments  

i s  known, and in  order to obta in  the b e s t  determ inat ion ,  

l im es to n e  and coa l  horizons  which are shown on the Geo log ica l  

Surveyr.'.s sh e e t  30 in  c lo se  proximity  to the l o c a l i t i e s  of  

the g r a v i t y  s t a t i o n s  are i d e n t i f i e d  on the v e r t i c a l  s e c t i o n s  

a t  the s id e  o f  the g e o l o g i c a l  map and the t o t a l  th ick n ess  

o f  the sediments  beneath the g r a v i ty  s t a t i o n s  are thus 

c a l c u l a t e d .  However, f o ld in g  o f  the sediments may introduce  

an error  which cannot be determined on a simple reconnaissance  

survey ,  but the v a r i a t i o n  in  the th ick n ess  o f  the lavas  

appears to be s y s te m a t i c ,  the la v a s  being th ick er  to the 

s o u t h - e a s t  o f  the P a i s l e y  Ruck than to the north-west  o f  i t  

and g e n e r a l l y  th inner across  the core o f  the Glasgow s y n c l in e  

than on the f l a n k s .

General s e c t i o n s  across  the Campsie and K i lp a tr ic k

h i l l s

The s e c t i o n s  shown in  Figs  46 -  49 show the general  

s t r u c tu r e  o f  the lava  o f  the Campsie and K i lp a t r i c k  h i l l s  

based on the i n t e r p r e t a t i o n  o f  the i s t  order g r a v i ty  

anomalies by adjustment o f  the base o f  the la v a s  above or
j

below the l o c a l  datum.
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The Magnetic K esu lts
i -

Traverse M 1 ( see  Pig  50 ) .  Thia anomaly ia  matched

with the carve 0 = - 2 0 ° ,  -3#0°  ( Gay, 1363 p . 17#) which givea  

the depth to the top aurface o f  the dyke a3 60 f e e t  and i t s  

width 90 f e e t .  Since  the dyke i3  known from the G eo log ica l  

Survey's  sh e e t  30 to dip v e r t i c a l l y ,  then the i n c l i n a t i o n  

o f  the r e s u l t a n t  m agn et i sa t ion  i s  80°N •
' ' i •

Thia r e s u l t a n t  m agn et isa t ion  ia  made up o f  a component 

due to the rock s u s c e p t i b i l i t y  and the e a r t h ' s  magnetic f i e l d  

s tren gth  and a component due to the remanent m a gn et isa t ion  

o f  the rock ( P ow el l ,  1963 p . 674-).

Traverse M 2 ( see  Fig  51 ) This magnetic p r o f i l e

c l e a r l y  shows a low amplitude f l e x u r e  in  the background __

anomaly which appears to be independent o f  the high 

amplitude anomaly due to the dyke,

The presence o f  the low amplitude f l e x u r e  lends  weight  

to the i n t e r p r e t a t i o n  o f  the g r a v i t y  p r o f i l e  over the same 

s t r u c tu r e  ( see p 146 ) in  which i t  i s  suggested  that the

known q u a r t z - d o l e r i t e  dyke has been intruded in to  the plane  

o f  a small  e a s t -w e s t  f a u l t .

In determining the dimensions o f  the dyke by the method 

o f  Gay (1 9 6 3 ) ,  the minimum turning p o in t  on the northern  

s id e  o f  the dyke i s  ignored. The matching t h e o r e t i c a l  

curve has parameters 0 » -3 0 0 ° ,  +60° and g iv e s  a depth to 

the top of  the dyke as 26 f e e t  and i t s  width 4# f e e t ,  assuming 

the dyke to be v e r t i c a l .  The i n c l i n a t i o n  o f  the r e s u l t a n t  

d i r e c t i o n  o f  the m agn et isa t ion  i s  120°N, i r e . ,  60°S,

The t h e o r e t i c a l  dyke anomaly i s  subtrac ted  from the 

observed anomaly to g ive  the r e s id u a l  low amplitude f l e x u r e  

in  the background magnetic f i e l d .  This r e s id u a l  anomaly i s  

in  the form commonly a s s o c ia t e d  with s e m i - i n f i n i t e  s la b s  

which are used in  the c o n s tr u c t io n  o f  magnetic models o f  

f a u l t s .  However, the grad ien t  o f  the f l e x u r e  i s  too 

l a r g e  to be a s s o c i a t e d  with a 3 e m i - i n f i n i t e  s la b  due to the 

base o f  the la v a s  be ing f a u l t e d  downwards to the south .
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Geolog ica l  evidence from the f i e l d  and other  g r a v i ty  r e s u l t s  

( see  p. 146 ) in d ic a te  that the base of  the lavas  are at

a depth o f  approximately 900 f e e t  below the surface  on the 

downthrown s id e  and the throw o f  the f a u l t  from the g r a v i ty  

evidence alone i s  approximately 100 f e e t .  These dimensions  

are used as the b a s i s  for  a magnetic model,  that  i s ,  a 

h o r iz o n ta l  s e m i - i n f i n i t e  s lab  o f  rock 100 f e e t  th ick  with  

i t s  v e r t i c a l  end in  the e a s t - w e s t  v e r t i c a l  p lan e ,  and buried 

a t  a depth o f  700 f e e t  to i t s  upper su r fa c e .  The co rr e s 

ponding magnetic anomaly g iven by the equation on page 100 

f o r  a s u s c e p t i b i l i t y  c o n tr a s t  o f  4 .96  x 10“ - ĉ. g. s .  u n i t s  

( see  p. 100 ) changes by a t o t a l  o f  only  40 gammas in  the 

200 yards over which the observed anomaly i s  e f f e c t i v e ,  

whereas the observed g ra d ien ts  in d ic a t e  that  a much shal lower  

source  i s  p resen t .

The t h e o r e t i c a l  anomaly i s  computed fo r  a s e m i - i n f i n i t e  

s la b  o f  la v a  50 f e e t  th ick  at  a depth o f  90 f e e t  from the 

sur face  to the top of  the s la b .  The s u s c e p t i b i l i t y  

co n tra s t  i s  chosen as 4 .9  x 10“ ^ c . g . s . u n i t s  which i3  twice  

the standard d e v ia t io n  o f  the s u s c e p t i b i l i t y  determined 

by the bridge measurements ( s ee  p j.00 ) f ° r l a v a s .

Since  t h i s  model r ep resen ts  la v a  f a u l t e d  a g a in s t  l a v a ,  the 

above s u s c e p t i b i l i t y  c o n tr a s t  i s  assumed to be the probable  

maximum v a lu e .

The t h e o r e t i c a l  anomaly computed for  th i s  shallow- model 

i s  added to the va lu es  determined for  the 3tep  at  the base 

o f  the la v a s  and the r e s u l t a n t  i3  shown as anomaly 'b '

( see  Fig 51 )•

The c o r r e l a t i o n  between the observed anomaly and the 

t h e o r e t i c a l  anomaly i s  s i g n i f i c a n t l y  improved i f  the 

s u s c e p t i b i l i t y  c o n tr a s t  o f  6 .2  x 10“ ^ c . g . s . u n i t s  fo r  the dyke

i s  s u b s t i t u t e d  for  the value  o f  4 .9  x 10 ^ c . g . s . u n i t s  in-
the c a l c u l a t i o n s  ( see  anomaly ' c ' ,  Fig 51 ) .

The t h e o r e t i c a l  anomalies ’b 1 and 'c '  may be in t e r p r e t e d  

e i t h e r  a3 the r e s u l t  o f  the p r e se r v a t io n  of  one or more 

l a v a  flows o f  unusual ly  high s u s c e p t i b i l i t y  on the down-
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thrown 3ide of  the f a u l t  or as the r e s u l t  o f  the in t r u s io n  

in to  the lavas  o f  a s i l l  o f  q u a r t z - a o l e r i t e  emanating from 

the dyke. In both models ,  the t o t a l  th ick ness  o f  these  

rocks i s  50 f e e t  and the depth to the top surface  i s  80 f e e t .  

This im p l ies  that from the model conta in ing  lavas  of high 

magnetic s u s c e p t i b i l i t y ,  the throw of  the f a u l t  must be 

approximately 130 f e e t .  The im p l ic a t io n  does not n e c e s s a r i l y  

hold in  the case o f  the model c on ta in in g  the q u a r t z - d o le r i t e  

s i l l  s ince  the in t r u s io n  may have taken place  a f t e r  the 

formation o f  the f a u l t .

In summary, the magnetic r e s u l t s  permit an e s t im a t io n  

o f  the dimensions o f  a known q u a r t - d o l e r i t e  dyke which barely  

make3 a s i g n i f i c a n t  co n tr ib u t io n  to the g r a v i t y  p r o f i l e  

( see  p 146 ) and they confirm the presence o f  the e a s t -

west  f a u l t  seen as a d i s l o c a t i o n  on tne g r a v i ty  p r o i i l e  

but with tne magnetic p r o f i l e s ,  no e s t im a t io n  Of the f a u l t  

i s  p o s s i b l e .

Traverse M j ( see  Fife 52 ) .  This anomaly i s  s im i la r

to that  o f  traverse  M 2 and the i n t e r p r e t a t i o n  methods are 

the same. The r e s id u a l  s tep  anomaly a f t e r  removal o f  the 

dyxe anomaly i s  o f  the 3ame order as th a t  of  traverse  I«I 2, 

and the same magnetic model as used in  traverse  M 2 i s  

e rec ted  for  in t e r p r e t a t i o n  purposes.  The i n c l i n a t i o n  

of  the r e s u l t a n t  m agnet isa t ion  i s  125°N, i . e . ,  55° S.

The r e v e r sa l s  of  tne r e l a t i v e  p o s i t i o n s  o f  the maximum 

and minimum values  of the anomalies on tr a v e rses  11 2,  M 3 

and traverse  M 1 must be the r e s u l t  o f  a r ev e r sa l  of  the 

d i r e c t i o n  o f  remanent m agn et isa t ion  and th ere fore  i t  may 

be that  the c o r r e la t io n  3hown on the G eo lo g ica l  Survey 

Sheet  31 between the dyke on the Takmadoon road (Traverses  

M 2,11 3 ) and the dyke on the Crow road ( Traverse 11 1) 

i s  in c o r r e c t .  However, th is  i s  not c e r t a in  s in c e  the v 

r e l a t i v e  con tr ibu t ion s  o f  induced and remanent m agnet isat ion  

vary g r e a t l y  along e a s t -w e s t  Permo-Carboniferoua dykes 

(Powell  1Q63) and tni3 iaay be 3,lch a ca3e.
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CONCLUSIONS

4

V aria t ions  in  the th ickness  of the Clyde P lateau  Lavas

In the Campsie H i l l s ,  the la v a s  develop t h e i r  maximum 

th ickness  o f  800 f e e t  a t  North Third in  the e a s t ,  and the 

s u c ce s s io n  th ins  to approximately 600 f e e t  a t  Lunipace 

5 m i le s  to the south . To the e a s t  o f  North Third, the

la v a s  die  out rap id ly  in  a d is tance  o f  3 m i l e s .  Over 

the major part  o f  the Campsies, an unknown th ickness  of  

l a v a  has been eroded and the average t o t a l  th ick ness  

o f  the remaining flows i s  between 500 and 700 f e e t .

The la v a  su c ce s s io n  i s  much th ick er  in  the K i lp a tr ick  

Hills and the maximum th ickness  o f  2500 f e e t  i s  developed  

to the south o f  the Campsie Pault  between Strathblane  

and Lennoxtown although the top o f  the su c ce s s io n  i s  

not seen. A mile  to the south o f  t h i s  l o c a l i t y ,  the

complete su cces s io n  i s  present  but appears to be only
*

2250 f e e t  th ick and th ins  gradual ly  southwards to 1700 

f e e t  at Kess ington.

In the west a t  Bowling, the maximum th ickness  i s  

reduced to approximately 1000 f e e t .  Southwards from 

Bowling, the th ickness  of the la v a s  in c r ea se s  s t e a d i l y  

to approximately 1800 f e e t  on the north-western  s id e  

o f  the P a i s l e y  Ruck, but on the so u th -ea s tern  s i d e ,  a 

t o t a l  o f  2400 f e e t  of l a v a  i s  present  and t h i s  in crea se s  

to 2600 f e e t  further  south where the la v a s  are exposed 

on the G le n i f f e r  Braes irjspite  o f  the top being eroded.

. This l a t t e r  trend i s  a l s o  seen between P o l lo k s h ie ld s  

where the laras are 2000 f e e t  th ick  and Giffnock where 

they reach 3000 f e e t  which i s  the g r e a t e s t  th ickness  o f  

the Clyde Plateau Lavas in  any area which has been surveyed.

The rapid change in  th ickness  of  the lara s u c c e s s io n  

across  the P a i s l e y  Ruck i s  s im i la r  to the changes in  th ick 

ness  of  the Carboniferous Limestone sediments across  many 

o f  the large  e a 3 t -n o r th -e a s t  -  w.est-south-west f a u l t s
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in  Ayrshire (Kennedy, 1958 pp 122-124) .  The Inchgotr ick  

Fault  in  p a r t ic u la r  i s  a lso  seen to c o . itrol the th ick ness  

of  the Clyde Plateau Lavas in the Sorn area (Richey, and 

o th er s ,  1930 p 65).  I t  appears there fore  that the P a i s l e y  

Ruck was a c t iv e  e i t h e r  as a normal f a u l t  contemporaneously
•f

with the ex trus ion  o f  the Clyde Plateau Lavas thus  

c o n t r o l l i n g  the development o f  the l a v a  p i l e s  or as a 

s t r i k e - s l i p  f a u l t  at a l a t e r  date thus br ing ing  la v a  o f  

d i f f e r e n t  th icknesses  in to  j u x t a p o s i t i o n .

The great  th ickness  o f  la v a  which i s  present  between 

Strathblane and Lennoxtown probably represents  the  

maximum accumulation o f  the ex trus ions  o f  both the ven ts  

of  the K i lp a tr ick  H i l l s  and those  o f  the western Campsie 

group. S im i la r ly ,  the 3000 f e e t  o f  la v a  at Giffnock  

probably r e p r e s e n t s , the maximum accumulation o f  la v a  in  

t h i s  reg ion  although the source of  these la v a s  i s  obscure  

and l i t t l e  information i s  a v a i la b le  about the th ickness  

o f  the la v a  in  the surrounding d i s t r i c t s  except  that  

they are known to th in  to the south-west  where at  

Ardrossan, only two f lows are present  (Richey and o th er s ,  

1930 p 65).

The at tenuat ion  o f . t h e  Ivas  beneath the Glasgow 

s y n c l in e  suggests  that  the Lennoxtown-Strathblane and 

Giffnock area were once e i t h e r  l o c a l  depress ions  which 

became f i l l e d  with accumulating la v a s  from l o c $ l  v en ts  

or l o c a l  lava  p i l e s  around sources and perhaps magma 

chambers and in  both cases  were at  times connected  

during phases of.maximum a c t i v i t y .

Structure of  the la v a  p lateaux

The general s tr u c tu r e  o f  the la v a s  o f  the Campsie 

and K i lp a tr ick  h i l l s  i s  summarised in  the s e c t i o n s  shown 

in  Figs 43-46.

The la c k  o f  v i s i b l e  f o ld in g  w ith in  the la v a s  i 3
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confirmed by the survey and the dome s tru ctu re  which g iv e s  

r i s e  to the i n l i e r  of  Cementstones at  *tae Carron r e s e r v o ir  

i s  seen to extend westwards to Waterhead although the base 

of  the lavas  i s  not exposed in  t h i s  area.

In the K i lp a tr ick  H i l l s ,  the general dip o f  the la v a s  

i s  between 2° and 3° to the so u th -e a s t  although l o c a l

dips  o f  up to 20° occur in the reg ion  o f  some o f  the vents

Very l i t t l e  f a u l t i n g  i s  p resent  w ith in  the l a v a s .  

Severa l  east -v /est  f a u l t s  with throws of approximately  

500 f e e t  and which are known in  the younger sediments  

to the ea s t  and south o f  the Campsie h i l l s  are seen to 

extend into  t h e  la v a  plateaux  much fu r th e r  than they  

could be v i s i b l y  mapped in  the f i e l d .  The l a r g e s t  o f  

these  are the f a u l t s  a t  S tra thb lane ,  j u s t  south o f  the

Campsie f a u l t  and a t  North Third i n  the e a s t .  Three

f a u l t s  are recognised e a s t  of Waterhead a t  Carron 

r es e r v o ir  and these f a u l t s  have an e a s t - n o r t h - e a s t  -  

w est-sou th-west  trend. No other  f a u l t  trends can be 

d is t in g u i s h e d .

The o r i g i n  o f  t h e  laras o f  t h e  Campsie and K i l p a t r i c k  h i l l s

The a l k a l i  o l i v i n e - b a s a l t s  o f  t h e  K i l p a t r i c k  H i l l s  

a r e  c o n s i d e r e d  to  have r i s e n  to  the  s u r f a c e  from a magma
\ : \ . '• . f! *

chamber which i s  a t  g r e a t  dep th  s ince-  i t  c a n n o t  be 

d e t e c t e d  by the  g r a v i t y  s u r v e y ,  b u t  i n  low p r e s s u r e  

en v i ro n m e n t  as  a  r e s u l t  o f  t h e  e a r l y  C a r b o n i f e r o u s  

t e n s i o n a l  s t r e s s  sys tem  ( see  p 1 1 ) .

I n  t h e  Campsie H i l l s ,  t h e  c r e a t i o n  o f  a magma chamber 

b e n e a t h  Waterhead  would cause  a d e l a y  i n  t h ^ n i g r a t i o n  

tow ards  t h e  s u r f a c e  o f  t h e  b a s a l t i c  magma and a l l o w  

f u r t h e r  d i f f e r e n t i a t i o n  to  . take p l a c e  p r o d u c i n g  t h e  more 

a c i d  t r a c h y t e s ,  m u g e a r i t e s  and p h o n o l i t e s  which a r e  found 

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

p r o b a b l e  t h e r e f o r e  t h a t  t h i 3  d i f f e r e n t i a t i o n  o c c u r r e d  

tow ards  th e  end o f  t h e  p h a s e  o f  v u l c a n i c . i t y  i n  t h e
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Campsie H i l l s  s in ce  the magma chamber, which has an 

est imated volume of  between 20 and 4-0 cubic m i l e s ,  

i s  not large; enough to have supplied, a l l  the b a sa l t  o f  

the Campsie H i l l s  without replenishment from a deeper  

source which'.would dis turb ther d i f f e r e n t i a t i o n  process .

This hypothes is  i s  in  accordance with the b a s a l t  

f r a c t i o n a t i o n  scheme put forward by O'Hara (1965» p 37 

ta b le  1 ) .

Although i t  appears l i k e l y  that many o f  the l a t e r  

/ t r a c h y t e s ,  p h o n o l i t e s ,  and mugearites  have been extruded  

through the Meikle Bin v e n t ,  the presence of the zone o f  

a l t e r a t i o n  about Waterhead farm suggests  that  G e ik ie ' s  

i n t e r p r e t a t i o n  (1897, p 400) that  a la r g e  vent  occupied  

t h i s  region i s  c o r r e c t .  This being s o , i t  i s  probable  

that  this, vent  gave r i s e  to many of the e a r l i e r  f lo w s ,  

p a r t i c u l a r l y  the Markle b a s a l t s  to the e a s t  a t  Garrel  

H i l l .  The presence o f  the o v er ly in g  una l tered  ash beds 

a t  Waterhead suggests  that  t h i s  vent  ceased to be a c t iv e  

a t  an ear ly  s tage  o f  the v o lc a n ic  phase.

I t  i s  in ferred  that the la v a s  o f  the western Campsie 

HillLs above Strathblane are products  o f  the Dumgoyne 

and Dumfoyne s e t  o f  ven ts  and the la rg e  f i s s u r e  to the  

n o r th -e a s t  ( see  p 111) .

The hypotheses which have been put forward concerning  

the ro le  o f  the Waterhead magma chamber in  the development 

o f  the C alc i ferous  Sandstone v u l c a n i c i t y  north o f  the 

Hiver Clyde, and a lso  the s i g n i f i c a n c e  o f  the . v a r ia t io n  

of. the th ickness  o f  the Jar a su c c e s s io n  in  the western  

Midland Val ley  would be great*#- strengthened i f  s im i la r  

g r a v i ty  surveys were carr ied  out over the remaining  

areas  o f  the Clyde p la teau  Lavas.

In p a r t i c u l a r ,  a survey in  the neighbourhood o f  the  

t r a c h y t ic  vent  o f  Misty Law would prove whether the 

g e o l o g i c a l  environment i s  analogous to the Meide Bin 

area,  that  i s ,  i f  a b as ic  igneous i n t r u s iv e  could be 

detec ted  beneath the l a v a .  S im i la r ly ,  south o f  B a rrh ea d , '
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a g r a v i ty  survey would in d ic a te  whether the Moyne Moor 

a n t i c l i n e  i s  the r e s u l t  of reg ional  t e c t o n i c s  or a l o c a l  

p l a t o n i c  in t ru s io n  as i s  the case at  Waterhead.

The r e l a t i o n  o f  the v u l c a n i c i t y  to the Midland

V al ley  r i f t

The d e ta i l e d  geophys ica l  a n a ly s i s  o f  the Campsie and 

K ilp a tr ick  h i l l s  covers only  240 square m i les  o f  a t o t a l  

exposure o f  750 square m i le s  o f  the Clyde P lateau Lavas 

in  the western Midland V a l ley .  I n s u f f i c i e n t  information  

i s  a v a i la b le  to in d ic a t e  any s i g n i f i c a n t  s t r u c tu r a l  

contro l  o f  the development of  the lava  p i l e s  except for  

the t e n t a t i v e  hypothes is  that the n o r th -ea s t  -  south-west  

P a i s l e y  Ruck may have been e f f e c t i v e .

The only f a u l t  systems which appear to e f f e c t  the la v a s  

north o f  the River Clyde are the e a s t - n o r t h - e a s t  -  

w est - so u th -w es t  s e t  which are p a r a l l e l  to the C alc i ferous  

Sandstone dykes ( see  p 7) andto the f i s s u r e - v e n t s  o f  

the north-west Campsie H i l l s  ( see  p 14) and the e a s t -  

west s e t  belonging to the Borcovic ian  per iod  ( see  p 8 ) .

I t  i s  the major east -w e3t  f a u l t s  which d iv id e  up 

the la v a  p la teau x ,  the Campsie Fault  sep a ra t in g  the 

Campsie la v a s  from the K i lp a tr ick  lavas  and t&e Milngavie  

Fault  separat ing  the K i lp a tr ick  la v a s  from those o f  

Renfrewshire.  South o f  the River Clyde, the la v a  

plateau x  are div ided-by e a s t - n o r t h - e a s t  -  w es t - sou th 

west  s tru c tu res  in  Ayrshire ,  f o r  example, the Duskwater 

Fau lt .  Sine e the exposures o f  the Clyde P lateau  

Lavas south o f  the River Clyde are a l s o  west o f  the 

Campsie and K i lp a tr ick  b lo ck s ,  the swing intrend o f  

the d iv id in g  f a u l t s  may be a s so c ia te d  with the swing in  

trend of  the reg iona l  i s o g a l s  about a north-south  l i n e  

through Loch Lomond fu r th e r  to the north (Qureshi,



1961 p 23)» but there i s  i n s u f f i c i e n t  information  

a v a i la b le  concerning the trend o f  the ‘reg io n a l  Bouguer 

anomalies in  the Glasgow area to a l low  an e labora t ion  

o f  th i s  hyp oth es is .
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APPENDIX A!

D er iva t ion  o f  the t o t a l  f i e l d  magnetic anomaly for  a 

v e r t i c a l  e a s t - w e s t  s t r i k i n g  f a u l t  with a r b i t r a r y  m agnet isat ion ,

Fig  A. N

F
t + Z

F st I n t e n s i t y  o f  the E a r t h ’s f i e l d .

I  »  I n c l i n a t i o n  o f  the E a r t h ’s f i e l d  below N -d irec ted  

( + x) a x i s .

J a  I n t e n s i t y  o f  m ag n et i sa t io n  o f  s la b  in  a v e r t i c a l  p lane ,  

perpendicular  to s t r i k e .

i  = I n c l i n a t i o n  of  m a gn et isa t ion  of  s la b  in  a v e r t i c a l  

plan e ,  perpendicular  to s t r i k e  and measured below 

N-direc ted  a x i s .

N.B. Slab i s  bounded on the north , and extends to i n f i n i t y  

in  the south*

In Fig A, the i n t e n s i t y  o f  m a g n et i sa t io n  o f  the h o r i 

zo n ta l  su r faces  i s  ; -

Jz = -kJ s i n  i  ( lower su r face  )

= -J  s i n  i  ( upper su r face  )

and s i m i l a r l y  for  the v e r t i c a l  sur face

| J = + J cos i     .2

The r e s u l t a n t  anomaly i n t e n s i t y  in  d i r e c t i o n  o f  F i s ; -

A t  -  A z  s i n  I + AH c o s  I ...................................• • • • 3

(see  Fig  B )



11

F ig  B»
90'

9

Magnetisat ion

Jzproduces a f i e l d  H with h o r iz o n ta l  component HV(T. #4

v e r t i c a l

h o r iz o n ta l

v e r t i c a l

xz 

Hz z " 5 

Hx x ’ - 6 

Hz x - - 7

Therefore ,

Z = H -♦* H and i z z  z x  7
H =* H + HXX x z .

E f f e c t  o f  J z '

Pig c. +x -X

GO

Hz z ( t h in  s h e e t )  = + 2J cos (J)/r

• a -  2JZ x / ( x 2+z2 )
L P  P  Pwhere “cos (|) = - x / r  and r = x +z

By in t e g r a t in g  the e f f e c t  o f  a s tack  o f  th in  sh e e t s  

from z -  h to z + h, the e f f e c t  o f  a s te p  i s  found as fo l l o w s  

( see  Fig D ) ; -



I l l

d(Hzz s t e p ) / d z  = Hz z ( th in  s h e e t )

Hz z ( 3 t e p )
z+h -x

- 2JZ /z J . 2^_2z-h x + z
dz

2J
z+h

z-h

= 2JZ tan"1 -  t a n ' 1 z' h
I -x  —x

= 2 J Z ( * 2 -  ^

S i m i l a r l y ,

H ( t h i n  sh e e t )  = - 2Jz 3 in  -  2J 2 2 . . . .  8z z + x

-  d(Hxz s t e p ) / d z

so

Hxz 3tep = - 2Jz

z+h

f - * -
'  u 2  2z-h z +x

x*>( z+h )^ 
dz -  Jz l o g e x 2+ ( z - h ) 2

= - J z l o £ e i f  = - 2 J Z -Loee
2 r l

rl

I t  ha s  been  shown ( A f f l e c k  , l fi!?8 pp 738-748 ) t h a t

^ x z ^ z  ” ^ z x ^ x  f o r  any u n i f o r m l y

m a g n e t i s e d  body,  and t h a t

H / J  -  -  H / J  f o r  any  body w i th  a s t r i k eZiZi Z XX X

from -  cc to + oC .

T h e r e f o r e ,

A *  = ♦ Hzx = 2 J z ( * 2- 4 1 ) -  2 Jx l o g e ! 2

= 2 J | j 3 i n  i  - CO 3 i  l o g e —

a n d ,

= Hxx + Hxs  -  2J

from equat ions  1 and 2

\

—cos i  ( ^ 2 “ ^1^ + 3 i n  l o ^ e r ^



IV

Therefore ,

A  T = AZ s i n  I + A H  coa I

= -2J j^cos ( I + i ) .  + s i n  ( I + i )  l o g Q ~

Bat i f  the m agnet isa t ion  i s  induced, then I= i  

Therefore,
f  rAT = -  2J c o s  2 1 ( ^ 2 - ^ )  ♦ s i n  2 I . l o g ep^

\
2-

This equation for  the t o t a l  f i e l d  magnetic anomaly due 

to a h o r izo n ta l  s e m i - i n f i n i t e  3lab with an e a 3 t -w e s t  s t r i k e  

i s  e s s e n t i a l l y  the same as the equation for  the t o t a l  

anomaly‘due to a th ick  dyke with an e a s t - w e s t  s t r i k e ,  

h o r iz o n ta l  top sur face  and s i d e s  which extend to an i n f i n i t e  

depth.

This i s  e a s i l y  3hown i f  P ig  I) i s  re-drawn so that  the 

p o in t  P where the magnitude o f  the anomaly i s  to be computed 

i s  in  the p o s i t i v e  h o r iz o n ta l  d i r e c t i o n  ( see  Fig 3 ) and 

then the axes are transposed such that  » 2 -  z and 

Z1 a -X + x ( see  Fig  F ) .

Fig E
-X

Therefore,  in  the case o f  a v e r t i c a l  s e m i - i n f i n i t e

dyke, the term ) ia  an even fu n c t ion  o f  X and the

term lo g  r 0/ r ,  i 3 $n odd f  inc t ion  and in the case o f  a 
6  2  J.

h o r iz o n ta l  s e m i - i n f i n i t e  3 la b ,  the term ia  an odd

fu n c t io n  o f  X and tho term l o g Q r 2/r^  i s  an even function*





APPENDIX B

Explanation o f  r e s u lt s

The g ra v ity  s ta t io n s  are numbered as shown on Map 

1 , and the e lev a t io n  of each s ta t io n  i s  measured from 

the Ordnance datum ( Newlyn ) .  The observed grav ity  i s  

the d ifference  between the g rav ity  at a given s ta t io n  

and the main base at Kilsyth* The th e o r e t ic a l  g rav ity  

i s  the la t i tu d e  correction  between a given s ta t io n  

and the K ilsyth  base station*  The e le v a t io n  correction  

i s  the combined a l t i tu d e  and Bouguer correction s  to 

the lo c a l  datum at +300 f e e t  O.D. ( Newlyn )• The Bouguer 

anomaly i s  the lo c a l  Bouguer anomaly with respect to the 

K ilsyth  base s ta t io n  where the anomaly i s  taken to be 

zero* Therefore, the lo c a l  Bouguer anomaly i s ,

Observed g rav ity  -  th e o r e t io a l  g rav ity  + e le v a t io n  

correction  + terra in  correction  -  3*87 ( the combined 

e le v a t io n  and terra in  correction s  at the K ilsyth  base 

s ta t io n  ).

A ll corrections are in  mgal*

To convert the lo c a l  Bouguer anomalies to Bouguer 

anomalies on the In tern ation a l Gravity formula, based 

on the value at Pendulum House, Cambridge o f  931*265 

om/sec , i t  i s  neoessary to include a correction  fo r  the 

s lab  o f  m aterial between the lo o a l  datum at +300 f e e t  

and sea le v o l  ( O .D ., Newlyn )•

The correction  i s  added to the lo c a l  Bouguer anomalies 

and i s  as fo llo w s ,



M aterial between lo c a l  datum 

(+■300 f e e t )  and O.D. (Newlyn) .

S o o tt ish  Carboniferous lim estone

sediments

Clyde Plateau Lavas 

Cementetones 

Upper Old Red Sandstone

The d en sity  fa c to r  used in  the Bouguer oorreotiona  

i s  2.72 g/cm** exoept in  the fo llow in g  oases*

Between s ta t io n s  d en sity  formation at s ir fa o e .
________________________  g /om ^ ___________________________

A. 1 ’ mm A. 12 2.51 Carboniferous Limestone.
sediments

A.13 - A. 17 2.36 Upper O.R.5.

P. 51r - P.73 2.55 Cementstone Group

0.110- G.120 . 2.51 Carboniferous Limestone
sediments.

J .49 - J.72 2.51 * ?

L. 3 - L.50 2.51 ♦ «

14. 65 - £1102 2.51 n w

N.74 - N.142 2.36 Upper 0.R.3#

0. 1 - 0 .26 2.55 Cementstone Group

Q. 3 3 « W.72 2.51 Carboniferous Limestone
sediments

H. 1 - R.12 2.51 « m

3. 1 - 0 • 41 2.36 Upper O.R.3.

V.85 - 7.106 2 .36 W M

Correction

(Mgal)

♦14,36

♦13-34

♦14.06

♦14.78



GRAVITY DAl1̂  SnEi.1 , . u .  1

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

j s t a t i o n

ij
E lev .
( f t . )

! ;
Obs. iT heore t .  
Grav.  jGrav. 
(mgal) j(mgal)

!

E l e v .
C o r r .
(mgal)

T e r r .
C o r r .
(mgal)

.

Bouguer
Anomaly
(mgal)

B a s e . 349.6 0 0 2.94 0 .93 0

AiX 354.0 ♦0.44 - 0 . 0 3 3*24 0 .9 0 ♦ 0 .6 3
A* 2 372.3 - 0 . 9 3 - 0 . 0 9 4*34 0 .7 9 ♦ 0 .2 0  I
A* 3 395-8 - 1 . 3 6 - 0 . 1 4 5*75 0 .31 ♦ 0 .69
A.4 420 .9 -3 - 1 3 - 0 . 2 0 7 .2 6 0 .6 8 ♦ 0 .74
A .5 437-3 - 4 . 1 2 - 0 . 2 5 8.24 0 .7 1 ♦ 0 .7 0
A .6 455-6 - 5 - 2 1 - 0 . 3 0 9.34 0 .3 1 ♦ 0 .7 6
A.7 458 .6 - 5 - 7 0 - 0 . 3 7 9.51 0 .7 0 ♦ 0 .2 3

j  A .3 467-1 - 6 . 0 3 - 0 . 4 2 1 0 .0 2 0 .6 6 ♦ 0 .32
A.9 476.1 - 6 . 5 4 - 0 . 4 9 3.0.56 0 .7 3 ♦ 0 .39
A.10 488.0 —7 .1 6 - 0 . 5 3 1 1 .2 3 0 .6 3 ♦ 0 .40
A.11 500.1 . - 7 . 3 3 - 0 . 6 0 1 2 .0 1 0 .9 3 ♦ 0 .61
A.12 517-4 - 3 . 7 5 - 0 . 6 8 13 .04 0 .7 9 ♦ 0 .53

t

A.13 563.4 - 1 1 .8 5 - 0 . 7 2 15 .01 0 .7 2 ♦ 0 .09
A.14 604-8 - 1 4 . 3 4 - 0 . 7 7 1 8 .2 9 0 .5 9 - 0 . 5 9
A.15 632*7 - 1 6 .6 4 - 0 .  31 1 9 .9 6 0 .3 8 - 0 . 4 7
A.16 659*4 - 1 3 .2 3 - 0 . 3 4 21.56 0 .9 5 - 0 . 4 3
A. 17 674.5 - 1 3 .9 1 - 0 . 9 1 22.47 0 .9 5 - 0 . 2 6
A.13 697*9 - 2 0 .3 5 - 0 . 9 5 23-38 1 .2 7 - 0 . 0 2
A.19 723-3 - 2 2 .4 9 - 1 . 0 6 25 .40 1 . 4 0 - 0 . 6 1
A *20 737.1 - 2 2 .7 1 - 1 . 1 1 26.23 1 .1 7 - 0 . 2 3
A.21 763-9 - 2 4 .0 5 - 1 . 1 6 27-83 1 ,0 6 - 0 . 1 4
A. 22 770 .1 - 2 3 .9 9 - 1 . 2 3 23.20 1 .1 5 ♦ 0 .3 3
A.23 315-3 -2 7 -1 9 - 1 . 2 9 30.95 1 . 3 5 ♦ 0 .02

j A.24 345*0 -2 3 .5 7 - 1 - 3 4 32.70 1 . 0 5 ♦ 0 .0 2
A.25 358.2 - 2 3 .9 9 - 1 . 3 7 33.49 1 . 2 0 ♦ 0 .4 9
A-2o 397.0 - 3 1 .7 3 - 1 . 4 4 35.32 1 . 0 7 —0.12
A .27 914.3 -32 -77 - 1 . 4 3 36 .36 1 . 3 0 ♦ 0 .03
A.23 913.1 - 3 3 .1 1 - 1 . 5 1 37-03 1 .4 5 ♦0 .07
A* 29 921-5 -33*09 - 1 . 5 3 37-29 1 .3 4 ♦ 0 .16
A. 30 933 .0 - 3 4 .0 4 - 1 . 5 7 33.23 1 .5 7 ♦ 0 .42
A. 31 937.7 - 3 3 .3 9 - 1 . 6 1 33.26 1 .3 3 +0.31
A .32 964-9 -35*34 - 1 . 6 6 39.39 1 . 5 3 ♦ 0 .62
A • 33 937*9 - 3 6 .7 7 - 1 . 7 1 41.23 11.23 ♦ 0 .25
A. 34 1013.3 - 3 3 .2 6 - 1 . 7 7 43-10 11 .3 91 ♦ 0 .65
A.35

i

1046 .2 - 4 0 .1 5 - 1 . 8 5 44.77 11.43
!|1

*0.45
ka

"



C-RAVITY DATA SHEET NO. 2

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n ! E l e v .  
j ( f t . )
i
i

|

Obs. iT heore t .  
Gj’av .  jGrav. 
(mgal) j (mgal)

t

E l e v ,
C o r r ,
(mgal)

T e r r .
C o r r .
(mgal)

Bouguer
Anomaly
(mgal)

A* 36
|
1054.4 - 4 0 .2 2 - 1 . 3 5

/

45.27 1 . 2 4 *0 .37
A. 37 1049.6 - 3 9 .8 2 - 1 . 9 1 44-93 1 .2 7 +0 .66
A. 33 1041.6 - 3 8 . 9 3 - 1 . 9 4 44 .50 1 .0 4

i
+0.74

A. 39 X0 3 4 . 0 -3 3 .3 4 - 1 . 9 9 44 .04 0 .9 4 +0.77
A* 40 1009.7 - 3 6 .6 9 - 2 . 0 3 4 2 .5 3  I 0 .8 3 +0. 84
A« 41 1 0 0 2 . 6 - 3 5 .5 7 - 2 . 0 8 42 .15 0 .9 5 ♦ 1 .17
A.42 939.+ - 3 5 . 0 0 - 2 . 1 2 41 .37 0 .9 3 +1 .30
A. 43 963.5 - 3 3 .7 1 - 2 . 1 9 39.32 0 .8 0 +0 .84
A.44 941.1 - 3 2 .1 0 - 2 . 2 5 33.46 0 .7 4 +0*97
A.45 920.9 - 3 0 . 7 1 - 2 . 3 9 37 .25 0 .7 3 +1 .00
A* 46 901 .9 - 2 9 .4 1 - 2 . 4 5 36.11 0 .7 3 +1.12
A. 47 372 .3 - 2 7 . 6 5 - 2 . 5 1 34.34 0 .6 7 +0.98
A.43 854 .3 - 2 6 . 3 2 - 2 . 5 7 33.29 0 .6 3 +0.65
A. 49 837.7 - 2 5 .6 4 —2 .6 4 32.26 0 . 6 0 ♦0 . 7 1
A. 50 851.4 - 2 6 .4 5 —2 . 6 9 33 .03 0 .5 1 +0 . 5 8
A-51 816.5 - 2 4 .1 2 - 2 . 7 9 30.99 0 .7 2 ♦ 0 .9 6
A«* 52 7 9 3 .4 - 2 2 . 2 3 - 2 . 8 4 29 .60 0 .7 1 ♦ 1 .3 6
A .53 769 .2 —21.14 - 2 . 0 1 23 .15 0 .6 5 ♦ 0 .3 3
A* 54 756 .2 - 2 0 . 0 6 - 2 . 9 6 27.37 0 .6 5 ♦ 1 .1 3
A# 55 7 4 1 .5 - 1 8 .9 1 - 3 . 0 3 26 .49 0 .5 3 ♦1.21
A.56 740 .4 - 1 8 . 3 2 - 3 . 0 9 26 .42 0 .4 3 + 1 .1 1

j

A. 57 736 .5 - 1 3 . 5 6 - 3 . 1 4 26 .19 0 .3 9 +1.00
A. 53 741.4 - 1 3 .3 3 - 3 . 2 1 26 .49 0 .4 4 +1.02
A.59 735 .5 - 1 5 .7 9 - 3*26 26 .13 0 .4 1 +0.61
A. 60 717 .7 - 1 7 .3 2 - 3 . 3 4 25*06 0 .4 2 +0*96
A* 61 7 U . 2 - 1 6 .9 9 - 3 . 4 1 24.67 0 .4 5 +0 .85
A* 62 6 9 1 . 8 - 1 5 .7 1 - 3 . 4 7 23.51 0 .5 0 +0.96
A* 63 6 6 1 . 0 - 1 5 .1 2 - 3 . 5 2 22. S6 0 .5 1 +0.86
A* 64 675.7 - 1 5 .0 3 - 3 . 5 7 22.54 0 .5 3 +0 .  66

A. 65 6 3 6 . 8 -1 2 .7 7 - 3 . 6 4 20.21 0 .6 5 +0.59
A* 66 634.7 - 1 2 .3 1 - 3 . 6 5 2 0 . 0 8 0 .6 3 ♦0*44
A. 67 6 3 1 . 3 - 1 2 .5 9 - 3 . 6 3 19 .91 0 .7 5 ♦0 .53
A. 63 6+0.7 - 1 3 .1 3 - 3 . 7 4 20.44 0 .7 6 ♦0 .4 7

'

B. L 663 .6 - 1 4 .9 4 - 3 . 7 4 22 .12
f

0 .7 2 ♦ 0 .2 9
B. 2 695.+ - 1 6 .3 0 - 3 . 7 9 23 .72 0 . 6 3 ♦0 .4 3
B. 3 7 0 5 .9 -1 6 .7 7 -3*85 24 .36 0 .7 0 ♦0 .5 7



GRAVITY DATA SLEPT i>0.

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S ta t i o n ! E l e v .
I ( f t . )
{
i

; Obs.
; Grav. 
j '(mgal)
j

T h e o r e t .
Grav.
(mgal)

Elev*
C o rr .
(mgal)

1
| T e r r ,  
jC o r r .
! (mgal)

Bouguer 
I Anomaly 
! (mgal)

B. 4
!
1 729.(3 -18 .06 - 3 . 9 1

“------------!-----------!
25.74! 0 .5 7

|
! +0 .46

B. 5 1 755. 'i -19.56; - 3 . 9 6 27.33 | 0 .5 6 j +0 .49
B. 6 7 6 3 .5 | - 2 0 .0 3 - 4 . 0 2 27.81 j 0 .5 1 ( + 0 .3 5  |
B. 7 762.0 j - 1 9 .9 6 - 4 . 0 7 27.72 | 0 .6 0 ; + 0 . 41 j
B. 8 767.0 ] - 2 0 . 4 1 - 4 . 1 2 2 8 .0 2 0 .5 2 i +0 . 1 2  1* j

| B. 9 759 .8 - 1 9 .8 4 - 4 . 1 7 27.59 j 0 .5 0 ; +0 . 1 9  !1 i
B.IO 764.1 1 -2 0 .0 2 - 4 . 2 2I 27.35 0 . 5 1 +0 . 2 7
B . U 760.7 - 1 9 .3 7 - 4 . 2 6 27.64- 0 . 4 6 1 +0 . 0 9
B.12

,
737.9 - 1 3 .5 1 - 4 . 3 2 26.27 j 0 .45 ! +0 .02

B.13 708 .3 - 1 6 .5 0 - 4 . 3 6 24 .50 | 0 .4 6 ♦ 0 .2 2
B.14 706.2 - 1 6 .6 1 - 4 . 4 2 . 24 .37 j 0 .4 2 - 0 . 1 1
B.15 7 1 2 .8  - 1 6 . 8 6 - 4 . 4 3 24.77 I 0 . 3 9 - 0 . 0 3  !
B.16 7 2 9 .8 - 1 7 . 7 9 - 4 . 4 9 25.79 j  0 .4 0 +0 . 0 3  !
B.17 733 .0 - 1 7 . 9 6 - 4 . 5 4 2 5 .9 8 0 . 3 3 - 0 . 0 5  |
B.13 72 4 .5 - 1 7 .5 4 - 4 . 6 2  j 25 .47 C. 3 2 - 0 . 2 5
B.19 7 13 .9 - 1 6 .9 2 - 4 . 6 6  | 24 .83 1 0 .3 1 - 0 . 3 2  |
3 .2 0 694.9 - 1 5 . 8 5 - 4 . 7 1 23.69 0 . 3 3 - 0 . 4 2  1:
B. 21 673 .9 -1-5.63 - 4 . 7 7 22 .73 0 . 3 7 - 0 . 1 8

B.22 662.9 - 1 3 .4 7 - 4 . 3 4 21.27 0 . 3 5 - 0 . 0 7
B. 23 630.1; - 1 4 . 5 9 - 4 . 9 1 j 22.30 0 .2 8 - 0 . 3 0

B. 24 694.1 - 1 5 .4 5 - 4 . 9 6 23.65 0 .2 9 - 0 . 3 4

B. 25 706.8; - 1 6 .2 3 - 5 . 0 2  | 24 .41 0 .34 - 0 . 4 2  .

B.26 725*3 r l 7 . 2 7 - 5 . 1 1  j 25.52 0 .34 - 0 . 3 9

B.27 | 742 .1 - 1 7 .9 0 - 5 . 1 8  ! 26 .52 0 .3 3  | - 0 . 1 0

B. 23 j 741.2! -1 7 .7 9 - 5 . 2 4  ! 26 .47 0 .2 3 - 0 . 1 5

B.29 7 2 3 . 3! - 1 6 .3 3 - 5 . 2 7 25 .70 0 .2 6 - 0 . 0 6

B. 30 | 7 4 4 .8 - 1 8 .0 6 - 5 . 3 4 26.69 0 .2 4 - 0 . 3 4

B. 31 764 .8 - 1 9 . 1 2 - 5 . 4 1  ] 27 .89 0 .31 - 0 . 2 0

B.32 ! 733 .7 - 2 0 .26 - 5 . 4 7 29.02 0 .3 3  ! - 0 . 2 0  1
B. 33 773.0) - 1 9 .6 7 - 5 . 5 2  1

•
23.63 0.^3 - 0 . 0 5  !

\

B. 34 | 744 .4 - 1 7 . 6 3 - 5 . 5 5  I 26.67 0 .33 - 0 . 1 0

B. 35 | 717.1; - 1 5 .6 3 - 5 . 6 0  I 25 .03 0 .3 6  I+0.29

B . 3 6  I 7 0 5 . 4 1- 1 4 .9 3 - 5 . 7 1 24.33 0 .4 2  | +  0 .24

B. 37 j 700.3- - 1 4 .7 1 - 5 . 7 3 24.05 0 .3 6  | +0 .05

B.33 j 695*0! - 1 4 . 1 2 ! - 5 . 7 9
i

23 .70 0 .2 9  1
i

+  0 .21

B. 39 | 693.6; - 1 3 .9 5 - 5 . 8 4  ) 23*62 0 .2 5  j +0 .21  j
B. 40 j 694.6: -1 3 .9 3 - 5 . 3 3  |! 23 .67  !

i
0 .24  | +0.17  j



GRAVITY DATA SiiE E I NO. 4

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n E l e v . 
( f t . )

I

!
i 1
|O b s .  jT h eo re t .  
: Grav. jGrav.
| (mgal) j(mgal)
1 - ■ i

t
j
jElev* 
C o rr .  
(mgal)

;

|
jT e r r ,  
j C o r r .
! (mgal)

s
j Bouguer 
; Anomaly 
j (mgal)
1

1--------------r
i • *? i

i
I

B.41 692.2

i

| -13 .16 - 5 . 9 2
j
| 23 .53

|

j 0 .2 6 : *0 . 2 0
B.42 634.2 1- -13 .25 - 5 . 9 7 23.05 | 0 .26 i +0 .22
3 .4 3 670.1 | -1 2 .2 2 - 6 . 0 2 22.21 10.29 +0.39

B. 44 655.0 | -1 1 .5 6 - 6 . 0 7 21.30 0 .31 +0.11
B.45 642.9 I -1 0 .7 9 - 6 . 1 2 20.57 0 .3 3 + 0 .12
B.46 634.3 - 1 0 .4 2 - 6 . 1 7 20.09 0 .34 - 0 . 0 3 •4
B • 4$ 632.4 - 1 0 .3 0 - 6 . 2 1 19 .9 4 0 .3 6 - 0 . 0 8 , •
b .4 8 627.6 -  9 .92 - 6 . 2 7 1 9 .6 6 0 .41 +0 .01
B.49 604.9 -  8.73 - 6 . 2 6 18 .29 0 . 3 7 - 0 . 2 0 .

■_ ___ B.50 584.0 -  7 .6 9 - 6 . 3O 17 .0 4 0 .3 2 - 0 . 5 0
B.51 5 6 3 .4 -£■6.45 - 6 . 3 3 15 .81 0 .5 6 - 0 . 2 3
B.52 542.5 -  5 .43 - 6 . 3 7 14 .55 0 .6 2 - 0 . 5 0  |
3 .5 3

1
524.$ -  4 .30 - 6 . 3 7 13 .45 0 .6 4 - 0 . 4 5

|
Il

C. 1 589.5 -  6 .67 - 8 . 3 8 17 .17 0 .5 0 - 1 . 2 5

;
i
j

c .  2 !*598.5 -  7 .2 9 - 8 . 3 3 17 .7 0 0 .5 2 - 1 . 2 7
c .  3 !630.0 -  9 .18 - 8 . 2 5 19 .5 7 0 .4 3 -1 .25" I

C. 4 i 6 3 1 .3  : -  9 .09 - 8 . 2 1 19 .65 0 .5 8 - 0 . 9 5 I
oh5 !639-7 j'- 9 .67 - 8 . 1 7 20.15 0 .6 4 - 0 . 9 2

c .  e !}653.2  ; - 1 0 .58 - 8 . 1 7 20.94 0 .7 3 - 0 . 9 5 j

C. 7 | 639.4 - 1 2 . 6 7 - 0 . 1 9 23.09 0 .6 5 - 0 . 9 8
0.  8 724.8 - 1 4 .9 1 - 8 . 1 3 25.19 0 .6 4 - 1 . 0 3
C. 9 742 .3 -1 6 .0 7 - 8 . 0 9 26.26 0 .65 - 1 . 1 2 1
C.10 778 .5 - 1 8 . 0 9 - 8 . 0 3 28.37 0 .6 1 - 1 . 0 1 j

0.11 785.5 -1 3 .6 0 - 7 . 9 9 23.79 0 .61 - 1 . 0 6 i
0 .12 798 .3  | - 1 9 .3 1 - 7 . 9 7 29.55 0 .6 5 - 0 . 9 5

1
|

C.13 800.7 ! -1 9 .5 6 - 7 . 9 5 29.69 0 .7 7 - 0 . 9 2

C.14 819.4 -2 0 .6 4 - 7 . 9 5 30.80 0 .6 1 - 1 . 0 5 i!

C.15 | 842.3 1- 2 2 .0 0 - 7 . 9 4 32.16 0 .5 6 - 1 . 0 9 i•
0 .16  | 8 6 0 . 3 1- 2 3 .0 2 - 7 . 9 0 33.22 0 .5 9 - 0 . 9 8
C.17 873.0 -2 4 .0 6 - 7 . 8 2 33.98 0 .6 0 - 1 . 1 7
0 .18  | 838 .3

906.0
- 2 4 .9 0 - 7 . 7 6 34.89 0 .52 - 1 . 1 2

0.19  | -2 5 .9 0 - 7 . 7 2 35.94 0 .5 5 - 1 . 0 0

C. 20 | 924 .9 - 2 7 .4 3 - 7 . 6 6  | 37.05 0 .6 0 - 1 . 3 1
C.21 | 932.8  j -27.92* - 7 . 6 3 37.53 0 .5 3 - 1 . 3 0  |
C.22 1946.0i 1: j

-28 .61!
i

- 7 . 6 1  | 3 3 .3 0 !0 .6 1  j
1 . 1

- 1 . 1 8  |
|



GRAVITY DATA SLEET NO. 5

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

Station Elev.
( f t . )

j

jObs. kh eore t .  
jGrav. jGrav. 
j '(mgal) j (mgal)

1
I
(Elev.
Corr.
(mgal)

i j 
i i1 (
jTerr.  j Bouguer 
jCorr. J Anomaly 
j (mgal)! (mgal)
j

■

i
! _ _____1

0 .23 949.5

j
j
1-23.63

|f

- 7 . 5 7 38.52

1j
j 0 .62

i
! 1 
1-0 .93  i

C.24 972.6 - 3 0 .0 2 - 7 . 6 6 39.39 j 0 .6 3 | - 0 . 8 5
0 .25 933.9 1-30.72j - 7 . 4 6 40 .55 j 0 .64 1 -0 .85
c.  26 992.1 -3 1 .0 5 - 7 . 4 0 41.04 | 0 .5 3 - 0 . 7 0
0 .27 1001.9 ! - 31 .73 - 7 . 3 5 41.62 | 0 .70 1 -0 .63 j

0 .23 999.7 j -3 1 .4 6 - 7 . 3 2 41.49 | 0 .7 4 j - 0 . 4 2
0.29 991.2 - 3 0 .3 0 - 7 . 3 0 40.29 j 0 .8 3 j - 0 . 1 5
C. 3 0 939.6 - 30 .68 - 7 . 2 4 40.89 | 0 .8 5 - 0 . 0 5
C.31 3-016.5 - 3 2 .6 4 - 7 . 1 8 42.49 i 0 .92 - 0 . 2 3 [
C.32 ;1049.7 - 3 5 .0 3 - 7 . 0 6 44 .45 I 0 .34 j- 0 . 3 2 |1
c .33  iL064.6 - 3 6 . 1 3 - 7 . 1 0 45.34 I 0 .81 - 0 . 2 3 !
0.34  1x076.7 - 3 6 .7 0 - 7 . 0 2 46.06 i 0 .8 1 | - 0 . 7 2

1 j

j
0 .35  11037.5 - 3 7 .4 5 - 6 . 9 9 46 .70 I 0 .3 0 - 0 . 8 1 : I

j C. 3 6 j l 0 8 9 . 5 - 3 7 . 7 2 - 6 . 9 3 4 6 . 8 2 0 .8 0 - 0 . 9 0 j!
| 0 .37  1091.4 -3 7 .6 1 - 6 . 3 7 46 .93 0 .7 6 - 0 . 6 6 I
j C. 33 Il093.1 - 3 3 .0 2 - 6 . 8 3  j 47.33 0 .7 6 - 0 . 5 3

C.39 |1093.1 - 3 7 .6 4 - 6 . 7 5 47 .38 0 .8 4 - 0 . 0* ! ■
0 .4 0  j l l 2 1 . 3 - 3 3 .9 7 - 6 . 7 0 48.70 0 .7 1 - 0 . 1 8
0 .41  111 37 .3i -3 9 .9 4 -6 .6 6 j 49.65 0 .71 —0 . 1 1 I
C.42 pL150.7 - 4 0 .3 7 - 6 . 2 2  ; 50.44 0 .8 2 - 0 . 1 0

ii|
C.43 |]L149.1; - 4 0 . 7 0 - 6.77  ; 50.35 0.S5

. • +0.C6 |
j

C.44 |1139.5| - 4 0 . 1 8 - 6 .5 3 49-78 0.80 CO. 00 j
f

0 .4 5  1119 .0 - 3 8 .9 9 - 6 . 5 3 48.57 0 .9 3 +0-.01
0 .46  1104 .6 - 3 7 .8 2 - 6 . 5 1  ; 47.71 0 .91 ♦0 .42 1

!
C.47 Il075• 3 j- 3 6 .5 6 - 6 .4 7  ; 46.01 0 .7 4 - 0 . 1 5

!
j

C.48 [ l0 3 7 .3; - 3 4 .1 8 - 6 . 4 7  143.72 0 .8 0 0 .0 0
0 .49  |1029.o| -

i
- -

0 .5 0  11014.3; —32 *17 - 6 . 4 4  j 42 .39 0 .6 5 ♦0 .5 6

C.51 PL005.2; -3 1 .6 1 - 6 . 4 0  j 41 .82 0 .5 7 +0 .49
0 .52  bL010.9; - 3 1 .6 2 - 6 . 4 0  I 42 .16 0 .5 5 + 0 . 82 |

0 .5 3 ; 995.0! - 3 0 .8 3 - 6 . 3 9 41.22 0 .5 9 +0 .67  j

0.54  | l000 .5 | -3 1 .0 7 - 6 . 3 1  I 41.54 0 .5 7 +0 .84  I
C. 55 1 0 2 3 . 2 1-3 2 .4 3 - 6 . 2 9  | 42 .89 0 .4 9  j +0.79  j
C.56 1037.51 -3 3 .3 9 - 6 . 2 3  i 43 .73 0.61 + 0 .83  |
0 .57  11045.3; - 3 3 . 7 7 j - 6 .2 1  j 44 .20  1i 0 . 5 9 !+0 .94  j
0 .5 3  j l0 5 0 . l l - 3 3 . B7! - 6 . 1 7  ; 4 4 . 4 8  j 0 .6 0  i +1 .17  j
C.59 ;1063.4|

i
- 3 5 . 1 0 j - 6 .1 9  j 4 5 . 5 7  j 0 .5 5  I

1
+1005

I



GRAVITY DATA SnB E I LO. g

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n E lev .
( f t . )

| Ob 8 . iT h e o re t . [E lev . jT e r r . I Bouguer!
! Grav. iGrav. C o rr . !Corr* j Anomaly j
j. (m gal) j (m gal)

;
(m g a l) ! (mgal) j (mgal) |

C. 60 1069 ,1

iI
1
j -34 .72 - 6 . 1 7 45.61

t
!

0 .6 1 1 4-1.46
0 .6 1  1063 .3 1-34.56 - 6 . 0 7 45 .26 0 .6 4 1+1.30 i
0 .6 2  1049 .1 | -33*01 - 6 . 1 0 44 .42 0 .6 9 1+1.19 j1
C.63 102 3 .9» ( - 3 2 .2 9 - 6 . 1 0 42.93 0 . 6S 1+1.35 j
C.64- [1033.4 - 3 2 .8 9 - 6 . 0 0 43 .49 0 .6 0 ♦ 1 .2 9 | !
C.65 1 0 4 1 .2 i -33 -0 5 - 5 . 9 1 44 .43 0 . 6 6 +2 .17 !

! i
0 . 6 6  I l030.9j - 3 2 .4 1 - 5 . 9 8 43*34 0 .6 5 i+1 .73

11 j

C.67 [1028.4 - 3 2 .2 6 -5*96 43 .20 0 .64 +1 .75 j

C. 6 8  1013 .3 - 3 1 .0 0 - 5 . 3 4 42 .30 0 .6 3 + 2 . 1 2 i

0 .69 997.2 - 2 9 .8 7 - 5 . 9 4 41 .34 0 .7 8 ;+2.54 1
C.70 997.7 - 2 9 . 9 7 - 5 . 9 2 41 .37 0 .75 + 2 .36 11
C.71 979.4 - 2 9 . 2 4 - 5 . 9 4 40 .23 0 .31 + 2 .05
0 .7 2 972 .5 - 2 8 .6 8 - 5 . 9 4 39 .68 0 .8 7 + 2 . 2 6 *
0 .7 3  | 9 6 6 . 3 - 2 8 .1 9 - 5 . 3 6 39.51 0 .8 3 + 2 . j l
0 .7 4  | 946 . 6 - 2 7 .0 2 - 5 . S 6 33.34 0 .9 5 + 2 .44 :

0 .75 940 .3 - 2 6 .6 1 - 5 . 9 7 3 8 . 0 0 1 . 1 0 + 2 .6 4
:i1

0 .76 927 .2 - 2 6 .0 0 - 6 . 0 0 37.19 1 . 0 6 + 2 .3 8 i

0 .77  | 913 .7 -2 5 .2 3 - 6 . 0 2 36.69 0 .9 1 + 2 .4 8 . i

0 .7 3  j 904 .5 -24*22 —6 . GO 35.35 1 . 0 1 + 2 .77 Ii!
0 .7 9  | 89O.I - 2 3 .3 4 - 5 . 9 6 34.99  | 0 .9 6 + 2 .76 ii
0 .8 0  1 8 3 9 .0 : -2 3 - 1 0 - 5 . 5 4 3 4 .93 j 1 .0 5 + 3 .07

1

O.Ol 1-880 .7 - 2 2 .7 2 - 5 . 3 4  • 34 .44 | 0 .9 7 + 2 .3 8  , I
0 .8 2 863. t -2 1 .8 4 - 5 . 3 2  I 33 .72  | 0 .9 5 + 3 .04

i

0 .83 851 .2 - 2 0 .7 2 - 5 . 9 2  I 32 .69  | 0 .6 0 + 2 .84 i1

0 .34 347.4 -2 0 .6 5 - 5 . 9 2  | 32 .46  | 0 .6 5 + 2 .67

0 .3 5 857.3 - 2 1 .0 5 - 5 . 3 8  !* 33 .08 ; 0 .5 6 + 2 .84 |
C. 36! 850.2; - 2 0 .7 0 - 5 . 0 3  ! 3 3 .IOS 0 .51 + 3 .22 |

00•0

841.4; - 1 9 .3 0 - 5 . 7 9  1 32.10 ! 0 .5 6 + 3 .70 !

0 .8 3  ( 336.5 - 1 3 .8 ? - 5 , 7 2  j 31 .82!
j

0 .5 5 t 3* 80 '
|

0 .39 ! 331.4 - 1 8 .5 1 - 5 - 6 9  11 3 1 .5 1 | 0 .5 4 + 3 .93

0 . 9 0 1 310.3 - 1 7 .7 1 - 5 . 6 5  | 3 0 . 7 3 | 0.5& +>4.06

0 .91 011.2 - 1 7 .3 4 - 5 . 5 7 3 0 . 3 1 j 0 .54 + 4 .07
0 .92; 789.1 - 1 5 .7 6 - 5 . 4 3  ! 29 .00; 0 .63 + 4.57 -

G. 93; 7 3 4 .9 - 1 5 . 4 7 ! - 5 . 3 8  ! 23 .76!i 0 .5 6  1+4 .60

0 .94! 776 .6 -14 .74 i - 5 . 3 3  j 28 .26; 0 .5 1  ! +4 .83

0 .9 5  i 760 .3 -13 .74: - 5 . 3 2  ! 2 7 . 3 0 ; 0 .5 1  1+ 4 .83

0 . 9 6 ; 743.5:
I

-13 .24: - 5 . 3 0  | 26 .59 J
0 . 4 8 ; ♦ 4 .6 6



GRAVITY DATA S nB L l VO.

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT---------------------------------

station

!

Elev.
( f t . ) ,

i |
| i
; Obs. iTheoret. 
| Grav. j Grav. 
j (mgal) j(mgal)

T ""
|
jElev.  
jCorr. 
j(mgal) 
*

! I
jTerr, i Bouguer 
i'Corr. j Anomaly 
■ (mgal)! (mgal)
i }

E. 1 741 .6
i

! - 1 3 . 0 0 | - 5 . 3 0
j
j 26 .19

1.-- - ■
i
I 0 .4 3r

I
j +4 .45

E. 2 723.9 j - 1 1 . 7 5 - 5 . 2 2 j 25.14 | 0 .4 6 j +4 . 7 4
E. 3 i726.7 ! - 1 1 .8 1 - 5 . 2 0 j 25 .30 0 .5 0 1 +4 . 9 2
<&• 4 4 737.5 - 1 2 . 4 6 - 5 . 1 4 | 25 .94 0 .4 5 ; + 4 .92
S. 5 |747 .3 | -13*03 - 5 . 1 4 I 26 .53 ! 0 . 4 3 +4 .62
E. 6 |747 .2 | - 1 3 .1 9 - 5 . 1 0 | 26 .52 ! 0 .4 2 + 4 .78
2 .  7 |746 .0 - 1 3 . 0 0 - 5 . 3 0 j 26 .45 0 .4 3 j +4 .92
E. 8 | 744 .3 ! - 1 3 .3 1 - 5 . 0 6 1 26 .351 0 .4 8 j +4 .59
E. 9 i744 .6 1 - 1 3 . 3 6 - 5 . 0 4 i 26.3b 0 .54 I +4*63
E.IO | 743 .5 | - 1 3 . 4 0 - 5 . 0 3 j 26 .30 0 .5 0 j +4 .50
E . l l  j744.1 ! - 1 3 . 6 4 - 5 . 0 4 | 26 .3 3 0 .5 0 i +4 .33
E.12 | 744 .2 - 1 3 . 4 4 - 4 . 9 5 26 .34 0 .5 0 j + 4 .53

E.13 | 746 .3 - 1 3 . 7 7 - 4 . 9 0 26.47 0 .5 4 +4.46

E.14 753 .4 - 1 4 .3 1 - 4 . 9 5 26 .83 0 .5 0 ! +4 .43
E.15 j757.1 - 1 4 . 7 6■ - 4 . 9 1 27 .10 0.71 i +4*57i
E.16 | 761 .8 -1 5 .0 5 - 4 . 7 6 ! 27 .391 0 .6 4 + 4 .3 5
E.17 749 .9 - 1 4 .6 7 - 4 . 7 4 26 .63 0 .66 +4*06
E.18 j 746.1 - 1 4 . 3 0 - 4 . 6 3 26.45 0 .67 + 4 .27
S . 19 | 743 .2 - 1 4 .2 3 —4 * 61 2 6 . 2 8 0 .6 7 + 4 .24
2* 20 742.9 -1 4 -3 4 - 4 . 5 5 26.26 0 .7 1 + 4.21
2 .21  | 742 .9 - 1 4 .3 3 - 4 . 4 7 26.26 0 .6 8 + 4 .27
S. 22 744 .4 -1 4 .5 0 - 4 . 4 5 26.35; 0 .6 6 + 4 .19
E. 23 744.4- -1 4 .5 1 -4*39 26 .3 4 0 .6 4 + 4 .21

E.24 1744.1 -1 4 .6 4 - 4 . 3 7 26.33!• 0 .6 3 + 4 .18

E. 25 j 745 .0 -1 4 .6 5 - 4 . 3 3 26.39!! 0 .6 1 +4 .15  !
E. 26 j 746 .3 -1 4 .9 5 - 4 . 2 9 26.46! 0 .6 2 + 3 .93
E. 27 j 753*2 - 1 5 .5 3 - 4 . 2 3 26.87 0 .65 + 3.84
E.28 762.3 - 1 6 .1 9 - 4 . 1 3 2 7 . 4 2 1i 0 .6 0 + 3.73

E. 29 ! 754 .2  i -1 5 .3 7 - 4 . 1 4 26.93, 0 .55 1. 3 . 6O

E . 30 !749 .40 - 1 5 .7 7 - 4 . 1 0  I 26.65; 0 .5 6 + 3.47

S. 31 | 745 .4  ! - 1 5 .8 1 - 4 . 0 6 26.41 0.51 + 3.18

E. 32 ! 744 .8 - 1 6 . 1 8 - 4 . 0 0 2 6 . 3 7 [ 0 . 5 2 ! + 2 .84

E. 33 747.9  | - 1 6 .4 0 - 3 . 9 4 26.561 0 . 5 0 + 2 .85

E. 34 757.7  ! - 1 7 .1 6 - 3 . 9 0 27.14 0.53 + 2 .83

E. 35 | 763 .4  1 -17 .6 l ! - 3 . 8 7 27.43j
j

0 .4 6  :
i

+ 2 .59

E* 36 j 764 .3  1 - 1 7 . 72! - 3 . 8 5  !i 27.53j 0 .4 6  i + 2 .55

E.37 ; 755.4  j -17.461 - 3 . 8 5  | 27.00| 0 .4 9 ; + 2 .31  „
E. 38 : 753.5  1 - 1 7 . 511 - 3 - 8 5  1 27.19! 0 .4 9  1 +2.45  •



GRAVITY DATA GnELI :<0. 3

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

Station jElev. ; Obs. 
j ( f t .)  | Grav.

• | (mgal)
i ........  * ..

jTheoret. 
IGrav.
I (mgal)

j
jElev,
Corr.
(mgal)

j Terr.  
Corr*

! (mgal)

!
1 Bouguer 
! Anomaly 
! (mgal)j: .

£.39

|
j i

764.5: -X7.S4| - 5 . 3 3 27*53
j

0 .47

;

1 +2 .33
£ .4 0 75 9 .0  -1 7 .6 3 - 3 .3 3 27.22 0*53 | >2 .42  |
£ .41 7 6 4 .3  - 1 3 .0 5 - 3 .S 3 27.56 0 .50 1 >2 .31
£ .42 773 .6  - 1 3 .6 3 - 3 .  S3 28.03 0 .5 3 >2.25
£•43 7 7 6 .J  - 1 3 .9 5 - 3 . 3 3 28.24 0.55 c2 .14
£.44 739.21 - 1 9 . 7 3 - 3 . 3 3 29.01 0 .65 + 2 .13
2.45 7 3 6 .1  - 2 0 .3 6 - 3 . 3 3 29.42 0 .75 +2.11  j
S. 45 301 .5  - 2 0 .6 1 - 3 . 3 3 29.74 0 .73 + 2.22 I
£.47 733.1 - 2 0 .7 4 - 3 . 3 6 29.59 0 .77 >1.90 !
2 .43 734.7j - 2 0 .5 3 - 3 . 3 6 29.33 0 .  30 1 1 . 3 3  1
£ .40 795.9: - 2 0 .3 7 - 3 . 3 5 29.40 0 .3 2 >1 . 3 3
£ .5 0 7 3 0 . 8  - 2 0 . 6 0 - 3 . 3 6 29.10 0 .3 0 +1 .67
£ .51 7 7 3 . 1! - 1 9 . 6 7 - 3 . 3 7 23.17 0 .3 4 +1 .80 i

I £ .5 2 76 3 .6  - 1 9 . 0 4 -3*37 27 .49 0 .6 3 5*1.39 |
S .53 7 6 1 .2  - 1 8 . 9 7 . - 3 . 3 3 27.34 0 .65 5*1.27
£.54 7 5 4 . l |  - 1 3 .6 9 - 3 - 3 7 25.92 0 .5 7 +1.05
£.55 74 4 .6  - 1 3 .2 2 - 3 . 3 8 28.36 0 .66 +1.05

. £ .5 6 73 9 .6  - 1 7 . 9 4 -3.3-3 26.06 0 .69 +1 .06  |
£ .57  | 733.3; - 1 7 . 7 3 - 3 . 3 3 25.31 0 .61 >0.33
£ .53 731.1  - 1 7 .5 2 - 3 . 3 3 25.35 0 .6 5 +0 .94
£ .59 719.5  - 1 6 . 9 3 - 3 . 3 3 24.37 0 . 60 +0 .79  |
£ .60 7 1 1 .8  - 1 6 .5 0 - 3 . 3 7 24.33  j 0 .5 7 +0.71 |
£ .61 702.1  - 1 6 .0 3 -3.3-3 2 3 .3 4 0 .6 7 +0.63
£ .62 697.3 -1 5 .3 3 - 3 . 3 5 23.55 0 .5 7 + 0 .64
£ .63 69 7 . 1! - 1 5 .6 3 - 3 . 3 5 23.59; 0 .35 +0.73 11
£.64 69 5 .3  - 1 5 . 4 3 - 3 . 3 6 23 .30 0 .5 6 +0 .35  !t
£ .65  ! 694.3  - 1 5 .4 2 - 3 . 3 9 23 .33 0 .61 +0.31 j
£ .66 7 0 0 . 9! - 1 5 .3 0 - 3 . 9 0 23J77 0 .6 0 +0.G0 !I
£.67 1 701.3  -1 5 .0 4 - 3 . 9 5 23.79 0 .46 +0 . 3 9  !
£ .63 j 707 .3  - 1 6 ,1 2 - 3 . 9 9 24.13 0 .6 2

|
+ U • 8l

£ .69 702.7.  - 1 5 . 9 9 - 4 . 0 2 23.37 0 .72 +0 .71  j
£ .70  j 713.4! - 1 6 .7 2 - 4 . 0 2 24.51 0 .82 +0.75
£.71 721.2- - 1 7 .3 3 - 3 . 9 6 24 .97 0 .33 j +0 .54
£ .72 7 3 3 . 0! - 1 0 . 0 0 -  3 .92  j 25 .67 0 .76 +0 . 6 4 !
£ .7 3  I 739.3- —1 3 .  49 j - 3 . 9 1  I 26 .05  I 0 .81  1+0 .59  |
£ .74  ; 724 .9  -13 .33 ! - 3 . 3 3  j 25 .78) 0 . 8 5 +0 .50  j

£ .75  !1 7 2 4 .7 j -18 .0 3 )i
- 3 . 3 6  ! 25.13 j

!
V O/ 1 ju * 'r j

i
+0 .66  I

ii



GRAVITY DATA i' i < 0 •

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S ta t io n

i
!
|E le v .  
1 (ft0

|
i Obs .  fT h e o re t . 
; G rav . jGrav.
| (mgal) j(mgal)
1— - »

—  . . . . . . .

!
Elev*
C o rr .
(mgal)

1
|T e r r ,  
iC o r r .
! (mgal)

. ( ...

I ! ;
Bouguer|
Anomaly i 
(mgal) j

’"w ...

S . 75 713.1

i
1
- 1 7 .3 5

!
- 3*35 24.49 0 .9 5

I
! .

4*0 . 3 3 1
S. 77 707.3 - 1 6 .5 7 - 3 . 3 0 24.15 1 .0 7 0 * ? i
3 .7 3 706.3 - 1 6 .9 3 -3*79 2 4 .09 !  1 .1 1 4*0.65 j
2 .79 697.9 - 1 6 .6 2 -3*73 23.59 0 .9 4 4*0.26 |
2 .30 632.4 - 1 5 .6 0 - 3 . 7 7 22.67 0 .7 3 4-0.16 |
3 .31 677.1 -15*35 - 3 . 7 4 22.36 1*03 4 0 .4 1
2 . 8 2 671.2 - 1 5 .3 0 - 3 , 7 3 22.19 0 .73 4*0.00 1
2 .83 672.0 - 1 5 .2 3 -3*74 22 .05 1 .1 5 4*0. 47 1
3 .04 664.3 - 1 4 .6 0 -3*73 21*60 1 .1 6 4*0.54 !
3 .85 660.4 - 1 4 .3 2 - 3 . 7 6 21*36 0 .9 4 4*0.36
3 .36 652.9 - 1 3 .8 1 - 3 , 7 5 20.92 0 .94 4*0.42
3.37

:
- ,L ' jj

630.1 -13*82 -3*76 20.76 0 .7 9
<

- 0 . 0 8 1
1

!
3.  1 | 727 .0 - 1 1 . 8 2 - 5 . 1 1 25*31 0 . -H 4*4*95

\

?. 2 724.1 —11. .6? -5*15 25.14 0 .4 6 4 4 .96 |
P. 3 I 736*5 - 1 2 . 4 0 -5*13 25*8? 0-51 4*4.88 I
P. 4 | 727 .4 - 1 1 .9 4 - 5 . 2 1 25*34 0 .5 3 4*4*90
?. 5 | 710 .0 - 1 0 . 7 6 -5*24 24.31 0 .61 4*5.05 ii
P. 6 j 653.7 - 1 0 . 1 0 - 5 . 2 7 23*64 0 .6 2 4*5.02 11
?. 7 | 620.6 - 1 0 .0 4 -5*28  j 23*16 0 .6 ? 4*4.59 |

P. 3 683*4 -  8 .90 -5*31 22.73 0 .61 4* 5 • 2 6 I
P. 9 673.6 -  8 .7 1 - 5 .3 2 22.15 0 .67 + 5* ?2
P.10 677.0 -  8 .46 - 5 . 3? 22*35 0 .6 9 4*5*39 1
P .11 672*9 -  8.2^ - 5.34 22.05 0 .6 3 +-?.22
P. 12 667.1 -  7 .9 2 - 5 .3 8 21.76 0 .7 6 4*5.35
P .13 660.8 -  8 .05 -5*'U 21*93 1 .0 7 + 5 .67
F.14 675.5 -  8.71 -5*46 22 .26 0 .8 5 +S . 0 7
P. 15 690.8 -  9 .7? -5*51 23.16 0 .85 + 4.91
P.16 702.7 - 1 0 .7 9 - 5 . 5 5 23*88 0 .8 6 <1.53
P . l? 711.7 - 1 1 . 1 3 -5*56 : 24 .39 0 .85 4*4.48

1 P.18| 713.7 - 1 1 .2 3 - 5 . 5 7 24*53 0 .9 2 4*4.78

P.19 712*2 - 1 1 . 1 7 - 5 . 5 7 24.44 1 ,0 1 + 4.84
! P .20 698.0 -1 0 .4 7 -5*57 |23.60 0 .9 4 4*4.63

F.21 681.9 - 9 .42 - 5 .5 4  i
1
22.64 1 . 0 8 . 4 . 0 9  j

, . 2 2  . 657.4 - 8.47  j - 5 .5 3 21.19 1 .2 5 +4.57  jcv• 634.0 - 6 .98 - 5*56  i19 .0 0 1 . 2 8 +> 4 . 67
?.24 615.9 - 5*68 -5*56 13.73 1 .2 5 4-4.87 1



GRAVITY DATA SnE.,11 GO. 1 0

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t io n

1
1
Elev
( f t . j

i .. 1
| !
; Obs. iT h eo re t .  
j G rav . i Grav.
| (mgal) j(m gal)
L .... i

1
|
jElev* 
Corr* 

i (mgal)

1
T e r r . 
C o rr .  
(mgal)

i 1 {
1 Bouguerj 
I Anomaly!
1 (mgal) j
1 ! . •... _J.

F.25 594 9

!

4 .50

i1
| - 5 . 5 3 17 .43 1 .4 7 *5 05

i

j
1

I

F. 26 574 3 - 3.34 -5* 56 1 6 . 2 6 1 .5 4 03
i

P. 27 554 3 2.52 - 5 . 5 3 15*07 1 .6 3 ♦4 73
i1
i

* .2 3 540 5 __ 1 . 6 9 - 5 . 5 3 14 .23 1 . 6 5 + 4 76
P. 23 533 3 1 .3 2 - 5 . 5 6 14.16 1 .7 4 + 5 15 |
P. 30 527 5 - 0 .7 4 - 5 . 5 4 13.43 1 .7 7 + 5 1 ^ a. w' I
F.3I 524 5 - 0 .51 -5 - 5 0 13 .23 1 .6 7 + 5 07

!

p.32 524 1 0 .57 - 5 . 4 3 13 .23 1 . 6 2 . 4 99
P*33 516 3 - 0 .33 - 5 . 4 4 12 .65 1 .57 + 4 73
P. 34 503 6 + 0.84 -5* 40 12 .07 1 .5 1 + 5 15

j P* 33 510 c + 0.73 -5r33 12 .48 l . U• ♦ 5 M |
j P. 36 524 3 + 0.42 - 5 . 3 0 13 .33 1 .3 9 37 j

! P .371 528 4 ♦ 0 .23 - 5 . 2 9 13 .54 1.2-3 >5 39 i
P.372 529 9 * 0 .06 - 5 . 3 0 13 .63 1 .1 5 15 67 i
P. 33 522 4 4 0.45 - 5 . 3 1 13 .19 1 .1 6 i5 C2

P . 39 516 2 4 0 . 8 2 - 5 . 3 0 1 2 . 8 2 1 .4 3 <5 90 1

P . 40 513 8 4* 0 . 21 - 5 . 2 9 12.67 1 .3 1 < 5 C3
.

P . 41 495 5 + 1 .3 0 - 5 . 2 3 11 .59 1 .6 4 + 5 '.p
}9<>

!

P .42 473 0 *r 2.25 - 5 . 3 1 10.25 1 .6 4 + 4 j
P. 43 I 460 0 * 2 .60 - 5 - 3 5 9 .4 8 1 .7 4 4 4 « .

Ii

P. 44̂ 1 452 3 * 2 .90 - 5 . 3 7 9 . 0 6 1 .S7 <,4 r ;

P. 44* 445 5 * 3 .0 1 - 5 . 3 3 3 .62 1 .3 3 + 4 C -i- 1

P. 45 | 439 0. •V 3.31 - 5 . 4 0 ' 3 .24 1 .7 7 44 05
ii

P. 46 423 0 4* 3 .60 - 5 . 4 1 rt (■ *I . 3-> 2 . 0 1 + 3 99 I
}!

P. 47 415 6 *'*4.09 - 5 . 4 1 6 .32 1 .9 4 *3 I
P. 43! 401 4 + 4 .85 - 5 . 4 2 6 .0 1 2 . 4 0 *i*3 f\rtJ / Ii

P. 49 391 4 + 5 .1 0 - 5 . 4 3 5.42 2 . 4 4 64 ij

P. 50 332 5 -it 5 .25 — 5 . 4 O 4/39 2 .  u 3 >3 43

P. 51 369 0 4* 6 .  '/i - 5 . 3 0 4 .25 2 .65 j-3 55
*•52 353 6 * 7 .01 - 5 . 3 0 3*30 2.61 ' 3 53

/ , 5 3 5 339
1

6 > 7.71 - 5 . 4 7 2 .44 2 .53 T* 0 34

P. 53 330 6 > 3 .64 - 5 . 4 1 1*33 2 . 2 2 +3 45

P. 54 334 3 ♦ 3.59 - 5 . 3 7  j 2 . 1 1 2 .1 1 + 3 57
B. 55; 323 0 ♦ 3 .73 - 5 . 3 3 1 .7 2 2 .07 +*3 32

J?.56| 319 9: 4* 9*02 j - 5 . 3 9  j 1 . 2 2 2 .2 1 *3 19 .

1.57  j 316 0 + 9 . 0 2 ; - 5 . 4 1  j 0 .9 3  | 2 .25 + 2 97
E,5'3: 313 7 i * 3.96; - 5 .4 1  j 0 .3 4  11 2 .15  j + 2 67 | "



GRAVITY DATA SHEET NO. 2.1

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

■Station E lev .
( f t . )

; Obs. 
j Grav.

T h eo re t  
Grav.

| (mgal) j(mgal)

jElev* I T e r r .  I Bouguerj 
C o r r .  iC o r r .  I Anomaly! 
(m g a l) I (m g a l)! (m ga l)

P. 59 3 11 .0 I+, 8 .3 9 . ! - 5 . 4 0 + 0 .6 8 j 2 .201 ; +2 .50
F.60 j 303.8 |+ 8 .94 - 5 . 3 3 + 0 . 5 4 ’ 2 .42 | +2 .45
P. 61 304.6 j+ 8 .37 - 5 . 3 7 + 0.23] 2 .22 + 2 .1 3
P. 62 301.4 |+ 8 .84 - 5 . 3 7 + 0.09] 2 .25 +1 .94
P . 63 299.7 k  3.79\ - 5 . 3 7 -  0 .0 2 ! 1 .8 1 +1 .80

P. 64 237.1 >  8 .6 3 - 5 . 3 3 -  0 .1 3  2 .33 +1 .53

P.65 293.4 : + 8 .49 - 5 . 4 2 -  0 .1 0  2 .30 +1.40
P . 66 309.1 ♦ 7 .61 - 5 . 4 7 + 0 .5 6 i 2 . 2 8 +1.11

P. 67 311.6 + 7 .2 2 - 5 . 5 1 + 0 .7 1 i 2 .23 +0 . 8 3

P . 63 304.7 ♦ 7 .5 0 -5*56 + 0 .29 j 2 .16 +0 .52

P . 69 293.3 + 7 .6 6 - 5 . 6 0 -  0.08! 2 .25 +0 .36

P. 70 285.7 + 8 .33 - 5 . 6 3 -  0 . 8 8  2 .36 + 0 .3 1

P .71 234.8 + 8 .20 - 5 . 6 5 -  0 .9 4 2 .39 + 0 .1 3
P . 72 236.0 + 8 .0 4 - 5 . 6 7 -  0 .3 6 2 .40 1-0.04

F.73 293.9 + 7 .2 3 - 5 . 7 0 -  0 . 3 3 ; 2 . 0 7

»

- 0 . 6 5

i

G. 1 j 340.2 ♦ 8 .29 - 5 . 5 0  |+ 2 .30 2 .37 + 3 . 5 9

G. 2 344.4 ♦ 8 .43 - 5 . 4 9 + 2 .6 0 2 .23 + 3 . 9 0

G. 3 i 344.7 + 8 .4 8 - 5 . 4 6 + 2 .64 2 .04 + 3 .83

O'. 4 j 359.9 ♦ 3 .13 - 5 . 4 2 + 3 .55 2 .20 + 4 .59

G. 5 372.7 ♦ 7 .6 9 - 5 . 3 6 + 4 .3 0 1 .8 7 + 4 .6 3
G. 6 393.2 + 6 .62 - 5 . 3 0  |+ 5.52 1 .8 8 + 4 .8 5
G. 7 420.4 ♦ 5 .02 - 5 . 2 5  |+ 7 .1 3 1 .7 3 ♦ 4 .7 6
G. 8 447.2  ;+ 3*69 - 5 . 2 1  |+ 8 .73 1 .8 1 + 5 .15
G. 9 471.9 + 2*52 - 5 . 1 5  !+10.19 1 .8 0 + 5 .49

G.10 ! 499.3 + 1 . 2 6 - 5 . 0 7  1+11.32 1 .6 5 + 5 .79
G . l l  | 516.6 + 0 .5 9 - 5 . 0 0 +12.84 1 .6 5 1+ 6 .21

G.12 540.7 -  0 .45 - 4 . 9 4 +14.27 1 .6 3 + 6 .69

0 .13 555.4 -  0 .35 - 4 . 9 0 +15.14 1 .6 3 + 7 .1 5

0 .14  j 572.7 -  1 .4 6 - 4 . 3 6  j+16.17 1 .5 3 + 7 .5 6

0 .15  j 5 3 9 .8 :-  2 .45 - 4 . 3 2 +17 .18 1 .5 3 + 7 .6 2

G.16 | 600.1 -  2 .37 - 4 . 7 7  j+17.79 1 .5 0 + 7 .7 8

G.17 ! 621.0 -  3*61 | - 4 . 7 3  1+19.03 1 .3 5  i+ 8 .17

G.18 ; 639.0 -  4 .40 - 4 . 6 9  1+20.10 1 . 3 6  j+ 8 .5 0  j

G.19 1 655.1  :-  5 .00 - 4 . 6 3  +21.05! 1 .3 1  |+ 3 .8 6  I

G.20 671.9  !-  5.91  i - 4 . 5 9  |+22.05|  X . 25 j+ 3 .9 3  I
i



GrLti/1 TY lAilA L+.'+A/i' i.O.

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n

I

E le v .
( f t . ) .

| Obs. 
jG rav .
! (mgal)

Ij
'T h e o r e t . 
jGrav* 
j(mgal)
i

T
;
jElev*
Corr*
(mgal)

j ,
i J
j T e r r ,  j Bouguer 
jC o r r .  i Anomaly 
; (mgal): (mgal)

i

- - - - - - - - - - - - - - - - - - - - - -

! 1

Ij 1i ![ j 
'

G.21 695 .0

i
i
— 6 .84 - 4 .5 2 23.42 1 .1 7

;

+  9 .36 •
•

G.22 721 .9 -  3 .39 - 4 . 3 5 25.01 1 .2 5 ♦ 9*55 l

G.23 745 .6 -  9 .53 - 4 .4 0 26.42 1 .1 3 + 9 .75!
G. 24 758 .6 - 1 0 .1 3 - 4 .3 6 27 .19 1 .0 5 ♦ 9 .88 !j i

G.25 763 .4 - 1 0 . 5 3 - 4 .31 27.77 1 .0 9 +1 0 .1 5
G.26 78 4 .6 - 1 1 .4 0 - 4 . 2 6 28.73 0 .9 5 +1 0 .1 4

■

G. 27 795 .1 - 1 1 .5 5 - 4 . 2 2 29.35 0 .7 9 +10.49
G.28 310.7 i-12 .23 - 4 . 1 5 30.28 0 .7 4 +10.72
G.29 329.4 - 1 3 .0 3 - 4 . 0 8 31.39 0 .6 1 +11.02
G. 30 845.4 - 1 3 .8 5 - 3 . 9 9 32.34 0 .6 4 +11.27
G.31 843.2 - 1 4 . 1 1 - 3 . 9 5 32.51 0 .6 3 +11 .21
G. 32 854.6: - 1 4 . 3 6 - 3 . 8 8 32 .88 0 .8 0 +11 .57 1

:

G.33 859.1 - 1 4 . 5 3 - 3 . 8 4 33.15 0 .6 5 +1 1 .5 8 j

G. 34 870.0 - 1 5 .0 0 - 3 . 7 8 33.80 0 .7 1 +1 1 .8 6

G. 35 382.5 - 1 5 .6 1 - 3 . 6 9 34.54 0 .6 9 +1 2 .0 6 i
I*

G.36 ! 891.8 - 1 6 .3 3 - 3 . 6 5 35.09 0 .7 2 +1 1 .9 8

G. 37 899.3 - 1 7 . 0 8 - 3 . 5 7 35 .53 0 .7 4 +11.75 i1
G. 33 | 921.2 - 1 8 .6 3 - 3 . 5 2 36.83 0 .7 2 +11.53 j

G. 39 9.29.7 - 1 9 .1 5 - 3 . 4 5 37.34 0 .74 +11.61 j

G. 40 937 .8 - 1 9 .3 3 - 3 . 3 7 37.81 j 0 .7 4 +11.43 t

G.41* j 954.4 -2 1 .1 5 - 3 . 3 4 33.80 0 .6 5 +11.09;
i

G. 42 971.1 - 2 2 .5 8 - 3 . 2 6 39.79 0 .76 + 1 0 . 8 4 ’ j

G.43 | 933.2 -2 2 .3 3 - 3 . 2 0 40 .80 j 0 .7 5 +10.60 1

G.44 1001 .0 -2 5 .0 4 - 3 . 1 4 41.57 0 .7 9 +1 0 . 3 1 |
G.45 1016*4 - 2 6 .4 9 - 3 . 0 5 42 .48  | 0 .7 1 +  9 .7 8
G.46 1 0 2 8 .1 - 2 7 .5 5 - 2 . 9 9 43.17 0 .8 2 +  9 .5 3

G. 47 1 0 3 1 .4 - 2 3 .2 3 - 2 . 9 3 43 .36 0 . 8 3 +  9.15
G.48 ,1029.0 - 2 3 .5 2 - 2 . 3 7 43.23 0 .8 5 + 8 .82

G.49 1 0 2 6 .2 - 2 3 .7 3 - 2 . 3 1 43 .06 0 .9 7 + 8 .72
G.50 1028.6 -2 9 .3 4 - 2 . 7 5 43 .20 1 . 0 6 + 8 .29

G. 51 ;1032.5 -3 0 .0 2 - 2 . 7 0 43 .43 1 . 1 4 + 7 .9 8

1 G. 52 1040.9 -3 0 .3 4 - 2 . 6 7 43-93 1 . 1 3 + 7 .6 8

G.53 1046 .9 - 31.68 - 2 . 6 3 44 .2 8 1 .1 1 + 7 • 21

0.54 |1052.2 - 3 2 . 4 1 | - 2 . 5 9 44. 60 1 .2 2 + 6 .95

G. 55 1 0 5 6 . 3 - 3 2 .9 9 - 2 . 5 4  I1 +4.84 1 .1 0' + 6 .54

G. 56 1057 .1 ; -3 3 .3 4 ! —2*43 44 .39 1 . 2 7  j + 6 .47

G.57!
s
1064.7; - 3 4 .1 3 - 2 .4 3  ! 49 .34 1 .2 6 + 6.17!!

G. 58 1076 .9 - 3 4 . 9 4 1 - 2 . 4 2 46 .06 1 . 2 8 + 6 .11



GRAVITY DATA SHEET NO. 1 3

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n
j
i E le v .  
1( f t . )

| f " “

; Obs. 'T h e o r e t , 
j Grav. I Grav.
| (mgal) j(mgal)

t
j
I E le v  * 
C o r r .  
(mgal)

|
I
I T e r r .
IC o r r .
| (mgal]

“I------------
j
I Bouguer 
! Anomaly 

(mgal)

T ..............
i
j
i

a . 59 1090 .9 !-35. 85

!

- 2 .3 9 |46.90
i

! 1 .4 9
1
j +6 .2 8 |

G.60 iodd .6 -35 .37 - 2 .3 3 146.76 11 .23 I +5.87
|

G. 61 JL094.3 1-39-20 -2 .3 6 147.10 1 .19 + 2.86 !
G.62 jl097.7 1-36.52 -2 .3 3 47.30 1 .23 + 5.71 I
G.63  1103.9 ; -37 . l8 - 2 .3 0 47.67 1 .15 + 5.47 !

G.64 i l 0 9 . 9 1-37.34 -2 .2 7 43.03 ; 1 .1 3 + 5.23 .

1 G.65 L106.6 -3 7 .9 3 - 2 .2 2 47.83 ; 1 .2 2 + 4.38 ! ' ■
G.66 1094.0 -37 .42 - 2 .1 8 47.08 ; 1 . 2 2 ♦ 4 .83 !

!
G.67 1085.3 -3 7 .1 3 -2 .1 2 46.57 ! 1 .2 8 >4*63
G.68 1080.0 - 3 7 .2 6 - 2 .0 7 46.25 1 .39 +4 .4 4
G.69 1071.9 -3 7 .1 0 - 2 .0 1 45.73 I 1 .48 +4 .2 8  !
G.70 1061.8 -3 6 .8 0 - 1 .9 5 45.17 i  1 .7 1 +4.26 j .
G.71 1053*3 -3 6 .5 6 - 1 .9 2 44.70 1 .61 +3*96 |

i i  .  i

G.72 1042.4 -3 6 .1 8 - 1 .8 3 44.03 1 . 8 6 ! +3.96 •  ' :

0 .73  1032.3 - 3 5 .0 4 - 1 .8 2 43.43 1 .8 5 +3.65 !i
G.74 1023.5 - 3 5 .7 3 - 1 .7 7 42190 1 .8 4 +3.37 ;

G.75 1013 .3 -3 5 .3 8 -1 .7 0 42.30 1 .94 , 3 . 2 9
| G.76 jl001.2 -3 5 .0 0 - 1 .6 4 41.53 1 .9 8 + 3.05 *• '

G.77 992 .O; -34 .52 -1 .5 6 41.04 2.07 , 3 . 1 6
G.78 ! 991.9! -3 4 .3 8 -1 .4 9 41.03 1 .8 8 , 3 . 1 7
0.79 | 973.6; -34 .22 - 1 .4 2 39.95 2.17 , 2 . 6 1  j

G. 80 ; 961.6 -3 3 .9 3 -1 .3 2 39.23 2.45 + 2.56
G. 81 949.4! -33 .42 -1 .7 9 33.51 2.00 , 1 . 4 3
G.82 | 043.9 -33 .92 - 1 .2 6 38.18 2.21 , 2 . 3 4 j

G.83 936.4 -3 2 .3 3 - 1 .2 2  | 37.74 2.12 +2 .4 4

G. 84 | 922.5 -31 .75 - 1 . 1 5  ; 36.31 2.64 ♦ 2 .78

G. 85 j 907.2. -31 .04 - 1 .1 0
i

36.01 2.13 , 2 . 1 3
G.86 891.0| -30 .19 - 1 .0 6  | 35.04 2.59 + 2.51
G.87| 865.5; -29 .12 - 1 .0 3 33.53 2.62 , 2 . 1 3
0.83 340.8 -27 .82 -1 .0 1 32.07 j 2.97 + 2.34 ;
G. 89 j 816 .3 -26 .35 - 0 .9 6 30.62 3.00 + 2.44
G.90I 802.4 -25 .39 - 0 .9 3 29.79 3.00 , 2 . 6 0

G.911 782 . 5! -24 .22 - 0 .8 6 28.61 3.10 , 2 . 7 6 j
G.9 2 ! 756.9 - 22 .28 -0 .3 3 27.09) 2.92 , 3 . 0 3

0.93! 731. -21 .15 -0 .7 3 25 .57 | 2 .58 +2.35 1

0.94: 707. li -1 9 .1 9 - 0 .6 9  j 24.14 j 3.21 | , 2 . 8 8

G.9 5 I 631.7;i
I

-13 .30
1

- 0 .6 5  ; 22.64! 2 . 9 9 !i■1
+ 2. j !  j

-



GRAVITY DATA SnEET NO. 1 4

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n

! 1 
1

(E lev .  ! Obs. 
( f t . )  j Grav.

] (mgal)

(j
I T h e o r e t . 
j G rav .
| (mgal)

I i ..." 1 ---------- ---
! i j 
jE le v .  j T e r r .  j Bouguer 
C o r r .  ;C o r r .  ; Anomaly 

j (m gal) j (mgal)j (mgal)
f .1 1

«• 1 f i
!

I

G. 96 662.81-13.08
1
- 0 .6 2

! t
+ 21.5l! 3.17 +2.11

G* 97 646.5 “17.26 - 0 . 5 8 +20.55 3.34 + 2 .18

G. 93 629.5 -16 .75 -0 .5 5 +19.54] 3 .82 +2.19 j

G. 99 616 .0;-16 .21 - 0 .5 3 +18.74 3.25 +1.38
G.lOO 599.8 -15 .18 - 0 .4 8 +17.78 3.21 +1.46

G.101 583.2 -14 .14 - 0 .4 3 +16.79 3.48 +1.83

G.102 564 .6; -13* 07 - 0 .4 0 +15.69 3.35 +1.70 !j
G.103 546 .I: - 1 2 .0 2 - 0 .3 2 +14.59 3.29 +1.67

G.104 522.9: -10 .59 - 0 .2 8 +1 3 .2 2 3 .0 2 +1 . 5 0  1

G.105 499.1 -  3.85 -0 .2 7 +11 .8 1 3 .00 +1 . 8 2  j

G.106 479.4; -  7 .37 -0 .2 3 +1 0 .4 6 2.83 +2 .0 0  |

| G*107; 460 . l l  -  5 .73 - 0 .2 2 + 9.49 2 .0 2 + 2.49

G.108 445 . 7 : -  5.02 - 0 .2 0 + 8.64 2.85 +2.40 |

G.109 431-61 -  4 .52 - 0 .1 7 + 7 .81 2.92 +2.17 .
]
<

G* 110 413.8 -  3.89 - 0 .1 5 + 7 .3 7 2 .96 +2.42 • VV;., !
G . l l l j 410.5! -  3*32 - 0 .1 1 + 6.85 2.70 +2 .2 5 1i1
G.112 397.2; -  2 .58 - 0 . 0 6 + 6.03 2.64 + 2 .16 ii

G.113 372.4; -  0 .77 -0 .0 1 + 4.49 2.40 + 2.24 i

G.114 357.0 + 0 .37 + 0 .0  4 + 3.53 2.17 + 2 .24 •

G.115 335.8: + 1-65 +0.10 + 2.22 2.19 + 2.29 |
G.116 246.7: + 8 *43 +0 . 3 8 -  3.30 1 .5 2 - 3 .2 1 i

j
G. 117 246.9! + 8-52 +0.45 -  3.29 1 .34 + 3.15

G*ll3 231.4] + 8.31 +0 .5 1 -  4 .25 1 . 2 8 +1 . 9 8 i1i
a* i i  9 229*7 «* 7 *5‘3 +0.55 -  4 .36 1 .30 +1.15 1
G.120 230 . 3! + 7 *52

iij

+0.62 -  4.32 0 .99
.

+0.94

j

H. 1

j

917.1 **34.17 - 0 .3 5 +36.59 2.02 +0.22 |

H. 2 951.8] -36 .1 3 - 0 .4 3 +38.65 1 .9 6 +0.18 ji j|
1 H. 3 1033.2  -37*98 —0 .4 9 +43.77 2.29 + 3.73 j i
! II. 4 1144.6] -47 .80 - 0 .5 9 +50.09 2.24 +0.07 :

j H. 5 j H 4 2 . 1  -47 .73 - 0 .6 6 +49.94 2 .17 - 0 .1 5  !
~ i !

1 H. 6 1172.3 -4 9 .5 8 - 0 . 7 3 +51.73 2.13 —0 . 32

j H. 7 1244.6. -53*67 - 0 .8 2 +56.01 2 .14 -0 .2 1  |

H, 3 1285.5: -55 .94 - 0 .9 2 +58.44 1 .90 - 0 .3 9  ]

H. 9 1315.7  -57 .37 - 1 .0 2 ♦60.23 1 .9 1 - 0 .0 7  |j
H.10 1317.2 -5 7 .3 3 - 1 .1 0 +60.32 1 . 8 6 - 0 .1 2  j

a. i i 1315.7  -56.71, - 1 .1 7 +60.23 1 .7 5 +0.28 -



GRAVITY DATA S i i E E l

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT
J

■

S t a t i o n ! E l e v .
j ( f t . )
I

|
i

Obs. 'T h e o re t .  
Grav. i Grav. 
(mgal) j(m gal)

E le v .
C o r r .
(mgal)

I
; T e r r .
1C o r r .
I(m gal)

Bouguer
Anomaly
(mgal)

;

1

T

H.12 1305.5

|
j

- 56.16 - 1 .2 4 *59.68

I

1 .6 9
i

+0.14

E

H.13 1287.5 -5 4 .7 7 - 1 . 2 7 *58.56 1 .5 3 +0 . 1 8
H.14 1257.5 - 5 2 .6 0 - 1 . 3 2 *56.78 1 .5 7 +0.56
H.15 1253.4 -5 2 .3 2 - 1 . 3 8 +  56 .54 1 .4 5 +0.43
H.16 1288 .0 -54 .71 - 1 .4 5 +58.59 1*39 - 0 .1 5 I

H.17 I 3OO.3 -5 4 .7 9 - 1 .5 1 +59*32 1 . 3 7 +0.52 1

H.18 1322*9 -5 5 .8 7 - 1 .5 4 +60.66 1 . 4 3 +0.81 j

H.19 1 3 2 1 .7 - 5 5 .5 2 - 1 . 5 7  fs-SO. 59 1 . 4 0 +1.03 i

H.20' 1347 .3 -5 6 .9 2 - 1 . 6 2  j*62.10 1 .6 3 +1.32
1

H.21 1358 .6 -5 7 .2 8 - 1 . 6 8  1*62.73
j

1 .7 3 +1*73
H. 22 1336.7 - 5 5 .8 9 - 1 . 7 5  *61 .43{

1 .5 4 ♦1 .5 1
11.23 |1311*3 -5 4 .2 5 - 1 . 9 1  159.97 1 .45 +1 .4 9 • |

H.24 1274.3 - 5 1 .6 8 - 1 . 9 0  1*57.78 1 .3 8 +1 .7 1 |

H.25 - -
i
i

H.26 1239.2 - 4 9 .2 7 - 2 . 0 9  *55.70 1 .49 *1 .96 »

H* 27 1174 .3 -45*00 - 2 . 1 7  j*51.85 1 .35 +2.18 j

H« 23 1129 .0 - 4 2 .1 9 - 2 . 2 0  1*49.16 1 .3 2 +2.22 i!

H.29 11092.2 - 4 0 .1 5 - 2 . 2 6  *46 .98 1 .1 4 +1.84

H.30 1053 .0 - 3 7 .8 4 - 2 . 3 0  1*44.95 1 .0 0 +1.94 |

H.31 1003.2 -34 .71 - 2 . 3 3  1*42.00 1 .0 2 + 2.11 ii

H.32 951.9 - 31 .10 - 2 . 3 9  +33.65 1 .2 4 +2.53
\

\

H.33 925.6 -2 9 .6 4 - 2 .4 5  +37.10 1 .1 0 +2.24

H.34 835.1 -2 6 .9 5 - 2 . 4 3  1*34.70 1 .0 4 +  2.44 !I

H. 35 824.7 -2 3 .7 9 - 2 . 5 3  [*31.11 1 .1 4 +  2.60
*

j
1

H.36 323.9 - 2 3 .4 1 - 2 .5 7  (*31.37 0 .97 +  2.49 i

II. 37 814.8 -2 2 .4 6 - 2 . 6 1  1*30.52 0 .9 9 +2 .5 7 i
H.33 787.3 -2 1 .0 2 —2 .6 3 +23.89 1 .4 5 +2 .8 2 1

1
H. 39 739.7 -2 1 .4 2 -2*66  1*29.04 1 .6 4 + 2 .72 1

a* 40 793.8 - 2 1 .5 4 - 2 .7 2  [*>29*28 1*73 +2.89 1

H.41 784.0 -2 0 .9 2 - 2 . 7 6  1*28.70 1 .6 7 +2 .8 2

CM•
*3 797.0 -2 1 .7 4 - 2 .8 0  *29.47 1 .31 ♦ 2.37

H.43 840.4 -24 .2 2 - 2 .8 3  *32.04 1 .0 5 ♦  2.17
'

H.44 350.2 -2 4 .7 2 - 2 .8 5  [+32.63 0 .91 +  2.10

H.45 367.6 -25 .88 — 2 .8 0  1+33*66 0 .78 +1.83

H.46 879.2 -2 6 .5 3
•

- 2 .8 4  +34.35 0 .7 6 +1.S7

H.47 370.3 - 26 .00 - 2 .0 2  [+33*82 0 .73 + 1 .8 6

H.43 860.8 -2 5 .4 1 - 2 .8 5  1+33*26 0 .66 +1*79
-



GRAVITY DATA & J S L T  x . O . 2 . 6

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

{StationjElev. Obs. jTheoret. jElev, [Terr. {Bouguer!
( f t . )  | Grav. IGrav. jCorr. {Corr. | Anomaly1

j (mgal) j(mgal) j (m ga l) j (mgal)l (mgal) j

H.49 355*7 j-25.25 | - 2 . 8 9
H. 50 >853,0 r 25.54 1-2 .93
H.51 856.0 1-25.43 1-2 .95

j

H.52 854.5 -25*37 | - 2 . 9 9
H.53 839 .O 1-24.64l 1-3 .02

• 832.9 -2 4 .2 8 1-3 .04
H.55 315.1 -2 3 .2 5 - 3 .0 5
H*56 808.5 -2 2 .7 6 1-3*09
H. 57 812.5 -2 3 .1 4 -3*11
H.58 802.5 - 2 2 .5 6 - 3 .1 6
H* 59 792.6 -2 2 .0 5 - 3 . 1 8
H.60

CMm
cr»
C

Ot
- -2 1 .5 6 - 3 .2 0

H. 61 734*5 -2 1 .1 0 - 3 .2 4
H.62 770*4 -20 .1 5 - 3 . 2 9
H.63 750.8 -1 8 .9 5 - 3 .3 2
H.64 752.4 -1 9 .2 3 - 3 . 3 3
H.65 768.8 '

«
0CM1 -3*32

H.66 780*9 -2 1 .1 5 - 3 . 3 3
H.67 779.1 - 2 1 .0 8 - 3 .3 4
H.68 770.4 -2 0 .5 9 - 3 . 3 6
H.69 802.8 -2 2 .5 2 -3*37
H.70 816.7 -23*55 - 3 .4 0
H.71 806*3 -2 2 .9 0 - 3 .4 2
H.72 786.4 -2 1 .4 1 - 3 .4 5
H.73 772.2 -2 0 .4 7 - 3 . 4 8
H.74 744.3 -1 8 .7 3 - 3 .5 2
H.75 720.5 -1 7 .3 5 - 3 .5 6
H.76 710.8 -1 6 .8 0 - 3 .6 0
H.77 | 707*0 -1 6 .3 7 -3*64
H.78  | 705*1 -1 6 .3 0 - 3 . 6 8

H.79  ! 703*1 -1 6 .2 0 - 3 .7 3

k32*95 [0.65 i +1.59 !
>33.09 ; 0 .6 6 i +!•«■ !
>32.97 0 .7 4 | +1 .46  j
♦ 32 .88 0.84 ♦1 .49
♦ 31.96 0.89 ♦1 .32
♦ 31.60 0 .8 2 ♦1 .23  j
[♦30.55 0 .54 j >0.92
[♦30.16 0 .59 1 >1 . 0 3  |
♦30.39 0 .56 1 >0 .8 3
1+29.80 0 .57 >0 .8 0  1
[+29.21 0 .52 ! >0 .6 3  I
[+29.01 0 .50 ! >0 .8 8  1

1 ?
[+28.73 0.53 1 >1 . 0 5  !1 1
[+27.89 0 .51 +1 . 0 9  1
1+26.73 0.54 +1 . 1 3  j
[+26.82 0 .57 ♦0 .9 6
1+27.80 0 .58 +0 . 8 5 1
1+28.52 0 .6 3 >0 .8 0  j
(+28.41
J

0 .70 >0.82 {
!>27.90
i

0 .64 >0.72 |
|>29.81 0 .59 ♦ 0 . 6 4  1
[>30.64 0.64 >0.46
>30.02; 0 .89 >0.72 1
i>28#35:0 .6 0 >0.72 |
!>28.00 0 .69 >0.87 !
l>26.35 0.71 >0.89 j
|>24.94j 0.78 >0.95 |
| >24 • 36; 0 .4 9 >0.58
|>24.13 0.59 >0.84
|>24*02; 0 .58 +0.75 .
|>23.90 0 .60 >0.72 |



GRAVITY DATA S.jELT ii 0 . 2 J

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT
. . . .

Station j E le v .
I ( f t . ) .}

I

j Obs. jTheoret. 
| Grav. IGrav. 
j (mgal) [(mgal)

!
|
jElev.
Corr,
(mgal)

1.............r  "!
jTerr. j Bouguer 
;Corr, | Anomaly 
; (mgal)! (mgal)! i 
I _ i

I .  1 828 .9

i

1-32.03 - 0 .1 0 31.36 j 0 .45
I}
- 4 .2 4  i:

2.  2 828.0 1-32.15 - 0 .0 9 31.31 0 .3 8 - 4 .4 2  i1 I
I .  3 828 .3 -32 .07 - 0 .0 7 31.33 j 0 .3 8 - 4 .3 2
X. 4 827.6 -32 .17 -Q;04 31.29 I 0 .3 6 - 4 .4 3  1
I .  5 327.3 -32 .31 - 0 .0 3 31.30 0.37 - 4 .5 4  ;
I .  6 829.2 -32 .07 -0 .0 4 31.33 0 .39 - 4 .2 1  :
I .  7 832.4 -3 2 .0 5 - 0 .0 7 31.57 0.41 - 3 .99
I .  8 331.0 -31 .94 - 0 .1 2 31.49 0 .46 - 3 .9 3
1.19 . 332.5 -31 .9 0 - 0 .1 1 31.57 0 .47 - 3 .8 4
1.10 337.8 -32 .0 9 -0 .0 9 31.89 0.51 - 3 .6 5
1 . 11 840.7 -31 .91 - 0 .0 9 32.07 0 .43 - 3 .3 2
1*12 849.0

:
-3 2 .6 6 - 0 .0 7 32.56 0.51 - 3 .1 3

1.13 852.2; -3 2 .2 3 - 0 ,0 5 32.74 0.49 - 2 .9 2
1.14 836.5 -3 1 .3 3 - 0 .0 5 31.81 0.49 - 2 .9 5
1.15 323.3 -3 0 .8 9 - 0 .0 7 31.33 0 .53 - 2 .9 2
1.16 821.6 -30 .1 7 - 0 .1 2 30.93 0.59 - 2 .6 4
1.17

i
812.9 -30 .01 - 0 .1 6 30.42 0 .64 - 2 .9 8

1.18 805.8 -29 .21 - 0 .2 0 29.99 0 .62 - 2 .6 7
1.19 7 9 9 .5 :-2 8 .5 6 - 0 .2 2 29.62 0.71 - 2 .3 2
1 .2 0  ; 737.5; -27 .31 -0 .2 2 28.91 0.78 - 2 .2 1  |
1.21 1

i
769.9 -2 6 .8 3 - 0 .1 7 27.87 0 .72 - 2 .3 3

1.22 754.3 -25 .5 6 - 0 .1 4 26.94 0 .72 - 1 .9 1  |
1.23 736.2 -2 4 .5 5 - 0 .1 3 25.87 0 .66 - 2 .0 2
1.24 713.5 -2 3 .5 3 - 0 .1 0 24.82 0 .65 - 2 .0 3  |
1.25 702.1 -2 2 .0 3 - 0 .0 9 23.85 0 .64 - 1 ,3 5  |
1.26 687.4 -21 .92 - 0 .0 9 22.97 0 .69 - 2 .2 2  |
1 .27 673.7 -21 .30 - 0 .0 9 22.46 0 .59 -2 .2 1
1.23 670.2 -20 .43 - 0 .1 0 21.95 0 .5 3 - 1 .3 7
1.29 659.5 -19 .65 - 0 .1 1 21.32 0.55 - 1 .7 6
1.30 644.1 -1 3 .5 6 -0 .1 1 20.40 0.59 -1 .5 5
1.31 628.5 -17 .6 3 - 0 .1 3 19.48 0 .5 8 -1 .5 7
1.32 616.9 -16 .54 - 0 .1 7 13.79 0 .59 - 1 .2 0
1.33 604.2 -1 5 .4 2 - 0 .1 8

1
18.04 0 .53 -0 .9 0

1.34 599.2 -15 .14 - 0 .1 7  !17.74 0.44 - 1 .0 0
1.35 I 600.9 -1 4 .3 5  ! - 0 .1 7 17.85 0.43 —0.61
1 .36 589.7 -1 4 .1 3  | - 0 .2 0 17.18 0.43 - 0 .5 9
1.37 ! 575.9 -1 3 .1 5  j - 0 .1 9  j 16 .36  ; 0 .42 00.43
1.33 : 564.1 :-1 2 .2 7  !- 0 . 1 8  :15.66 0 .33 - 0 . 2 8



GRAVITY DATA SiiEET -.0, 13

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT.

S t a t i o n

\
i
i

IE lev .

1
!
j Obs.

;

’T h e o r e t .

f

E le v .
i
;T e r r . 1 Bouguer

! "  j 
! !

i ( f t . ), | Grav. IGrav. 
j (mgal) j(mgal)

C o r r .
(mgal)

j C o r r .
; (m gal)

! Anomaly 
I (mgal)

i ; 
! 1! 1 1 # j

j

1.39 553.3
! 1 i 1
| -11.72'! - 0 .1 6 15.34

|

0 .3 7

i
1

I - 0 .4 0
j

j
I* 40 550.6 j -11.551 - 0 .2 3 15-33 [ 0 .5 4 I ^0.22 I

j
1.41 555.6 j -11 .42 ; - 0 .2 9 15.16 0 .3 7 j - 0 .0 5 1

| 1.42 551.0 ( -11.04] -O .36 14.88 0 .3 7 - 0 .0 2
| 1.43 544.6 -10.74! - 0 .4 2 14.51 0 . 3 6 - 0 .1 6

1.44 541.5 j -10 .54 - 0 .4 4 14.32 0 .3 6 - 0 .1 7
1.45 547.0 | -10 .62 - 0 .4 6 14.69 0 . 3 8 ♦ 0.12
1.46 551.1 -10 .94 - 0 .4 7 14.89 0 .40 +0 .0 1 I

1.47 573.6 -12.3C - 0 . 5 4  | l 6 .2 2
j

0 .39 - 0 .1 0

J. 1 653.3 -14 .35
I

- 3 .77 21.32

.

0.59
•

- 0 . 0 8
,
i

J .  2 | 663.9 -1 4 .7 3 - 3 .  GO 21.66 0 .53 - 0 .2 1 ■ j

J .  3 | 663.2 -14 .60 - 3 . 3 4  | 21.62 0.49 - 0 .2 0 I

J .  4 653.7 -1 4 .3 5 - 3 . 3 6  | 21.35 0 .50 - 0 .2 3 1
i

J • 5 640.3 -1 3 .3 6 - 3 . 3 3  ;20.23 0 .90 ♦o . 07 !
11

. J .  6 | 634.0 - 13 .02 - 3 . 9 0  !19 .83 0.75 - 0 .1 6
J.  7 ! 649.2 -13 .31 - 3 . 0 9  ! 20.78 0 .58 - 0 .2 7 ‘H b
J .  8 648 .5 «L3.8l - 3 . 3 5  | 20.74 0 .56 - 0 .2 3 i

J .  9 | 647.7 -1 3 .6 3 - 3 . 0 2  I 20.70 1 .02 +•0.40 i
sr. i o  j 647.1 -13 .47 - 3 . 8 5  | 20.66 0.91 ♦0.38 I

j . u  1 653.7 - 1 3 . Si - 3.09  i 21.05 0 .74 + 0 .22 1!
J .12 664 .8 -14.4-7 - 3 .9 3  ! 21.71 0.68 ♦0.12 11

J .13 ! 67 6 .6 -15 .27 - 3 .9 7  j 22.42 0 .6 8 ♦ 0.01 |1j
J .14 | 687.4 -15 .97 - 4 .0 4  | 23.06 0 .67 - 0 .1 5

.

J.15  ! 704.1 -16 .09 -4 .0 7  I 24.05 0 .53 - 0 .2 0
J.16  | 705.4 -16 .92 - 4 .0 9  j 24.13 0 .5 0 - 0 .2 5  i
J .17 686.3 -15 .64 - 4 .1 3 22.99 0.62 - 0 .0 3
J .18  ! 666.2 -14.34 - 4 .1 2  j 21.80 0 .5 3 ♦ 0 .05
J .19 ! 652.5 *13.33 - 4 .1 0  ! 20.93 0 . 6S ♦ 0.31
J.20 644 . 6 -12 .33 - 4 .1 0  I 20.51 0 .63 +0.34 |
•J .21 640.1 -12 .63 - 4 .1 4  I 20.24 0.63 + 0 .2 8

J .22 620.1 - 1 1 .26 - 4 .20  119105 0.59  j *0 .3 1  1

J .23  ' 606.5 -10 .40 - 4 .2 3 18.25 0 .6 7  ,w #  J- »t +0.42 !

| J.24 591.6 -  9.74 - 4 .2 3 17.36 0.54 | 4*0.06 j

J.25 579 .6 -  9.12! -4.2^' | 16 .64! 0.47 - c . 0 8  !
1 J .26 |
I ’

572.5 -  3.73  j
j

- 4 .1 8
j

16.22 : 0 .53  !
1
i

- 0 .0 3
-



GRAVITY DATA SA E aI uO . ^

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT ---------------------------------

S t a t i o n

ii1
E l e v . 
( f t . ) ,!

1 !

! i; Obs. I 'Theoret. 
; Grav. jGrav.
! (mgal) j(mgal)

! ' ......
i
jE le v .  
jC o rr .  
j(m gal)
j

I
j T e r r .
|C o r r .
! (m gal)
I

------ r
1
i

Bouguer j 
Anomaly 1 
(mgal) j

j . 2 i 566.0
i

j -  8.42
I
| - 4 .1 7

!
15.33 Jo. 36 -0 .2 7  |

J *28 |560.3 |  -  7.95 -4*13 15«. 49 Jo. 39 - 0 .0 7  !
J.29 j 551.9 |  -  7 .52 - 4 .0 9 14.93 0 .3 6 - 0 .1 3
J.30 546.0 -  7 .02 -4 .0 4 14.5410.33 >0.17
J.31 538.3 -  6.65■ -*4.02 14.22 0 .3 1 -0 .0 2
J.32 533*4 -  6.23 -4*00 13.39 0.29 >0.03 1
J.33 527.0 -  5.94 -3*93 13.51 0 .33 >0*05 j

J.34 526.4 Q.6.05 - 3 .9 4 13*43 0.30 - 0 .1 1  !

J*. 35 524.4 -  5.91 - 3 .9 1 13.36 0.30 - 0 .0 3  j
J .36 520.7 -  5 .5 3 W3.S4 13.14 0.23 >0 .1 3•
J .37 499.5 -  4 . 2 * - 3 .1 8 11.37 0.32 >0.27 j

coro•^3 484.2- **3*26 - 3 .7 5 10.96 0 .3 0 r0.42 j
J .39 466.3 -  2.14 - 3 .5 8 9*93 0.34  | >0 .55  j
J.40 449.9 -  1 .1 1 - 3 .6 1 3.92 0 .4 0  ; >0.73
J . U 433.7 •  0 .10 - 3 .5 5 7796 •0.43 >0.37
J.42 431^3 > 0 .0 8 - 3 .3 8 7.31 0 .39  j >0.90
J«43 432.5 > 0.11 -3*45 7.39 0.35 >1.04 j
J.44 412«6 r 1 .37 -3*38 6.70 0.50 >1.32
J * 45 401.3 > 2.12 -3*35 6.03 0.41 | *1.34
J .46 389.9 > 2.73 S3, 36 5.35 0 .4 6  j >1*31 !
J.47 | 371.3 + 3.89 -3*35 4.24 0 .4 3  ; >1*39 !
J .48 353.3 + 5.21 - 3 .3 7 3.20 0 .57  j >1*74 |
J .49  j 333.9 * 6.;60 - 3 .3 8 2.10 0*50 j

: >1.95 j
J.50 330.4 > 7*08 - 3 .4 0 1 .83 0 .4 7  i >2.17 |
Je 51 344*1 > 6.47 - 3 .4 0 0  n  * 0 .41  ;I +2*35 I!
J • 52 334.9 > 7 .07 - 3 .4 0 2.16 0 .41  i >2.37 |
J .53  : 313.3 + 3.11 - 3 .3 6 1.14 0.3C I >2.38 j

J*54 293.1 > 9.13 -3 .3 4 -0 .1 1 0 .3 9  I >2 .19  !

J .55  1234.5 > 9.10 -3 .3 0 - 0 .3 2 0 .40 +1.37 j
j

J. 56 290.8 > 9.33 - 3 .2 5 -0 .5 5 0 .3 3 >2.01 |

J.57 279.8 1-9.92 -3 .2 5 -1 .2 0 0 .3 5  ! >1.90

J .58  j 257.3 +11.25 - 3 .2 2 -2 .5 1 0 .3 0  | >1.85

J.59 229.7 >12,89 -3 .1 9 - 4 .1 9 0 .3 2 >1.79
J • 60 221.5 >13.34 -3 .1 9 -4 .6 ? 0 . 2 6 >1.67 j
J.61 213.0 *13.83! -3*20 - 5 .1 8 0.29 >1.65 j

]

J * 62 138.2 +14.54 -3*17 - 6 .0 6 j 0 .2 5  j >1.44 I

j . 6 3  : 191.5 +1 4 . 89; -3 .1 5 - 6 .46 0 .27  j *1.41 I
j

J .64 133.7 +15.44' - 3 .1 3  i - 6.92 0 .2 8  1 >1.51 !



GRAVITY DATA S:IE L l .4 0 . 2 0

GLA5G0\'J UNIVERSITY GEOLOGY LEPARTIIENT

4
1

[ s t a t i o n !E le v .
I

I j
i. i

; Obs . jT h e o re t . 
j Grav. IGrav.
1 (mgal) j (m g a l)
i i ...

t
i
jE lev .
C o r r .
(mgal)

|
I
j T e r r .
|C o r r .
[ (m gal)
i _

i  Bouguer 
i Anomaly 
! (mgal)

j
i
l
1
1j

■

J .6 5 1 8 4 .4

ji
> 1 5 .4 0 - 3 . 1 5 - 6 . 3 3

i
| 0 .2 1 * 1 . 4 2

i
i

J* 66 1 3 4 .6 j > 1 5 .2 7 - 3 . 1 3 - 6 . 3 ? ! C .21 * 1 .3 2
i

J . 6 7 1 7 2 .6 >15* 99 - 3 . 1 3 - 7 . 5 3 I C .19 > 1 .2 9  |
J  • 63 1 6 7 .0 > 1 6 .4 5 - 3 . 0 9 - 7 . 9 1 C. 22 + 1 .4 7  |
J .C 9 1 7 1 .7 > 1 5 .9 9 r s r y -7 .(54: C • 20 + 1 .2 9
J . 7 0 1 6 3 .3 * 1 6 .3 7 -3 * 0 3 - 8 . i l C .2 2 * 1 .2 0

d".71 1 5 5 .1 > 1 6 .9 7 - 3 . 0 9 - 5 . 8 3 0 . 2 6 * 1 .2 8

J . 7 2 1 5 2 .5 > 1 7 .2 2 - 3 - 1 2 - 3 . 7 3 C .22

.
.

* 1 .3 0

!
X. 1 3 2 2 .7 * 2 .3 1 - 0 . 0 7 > 1»35 2 .0 9 * 2 .3 1

•1
;

x .  2 3 3 4 .2 -  0 .9 6 - 0 . 1 5 ♦ 4 .9 9 2 .5 7 * 2 .5 o j
1 K. 3 3 9 1 .6 -  1 .4 4 - 0 . 1 4 ► 5 .4 3 2 .3 1 + 2 .1 0

K. 4 4 6 2 .4 -  5 .9 0 - 0 . 2 0 ► 9 .6 3 2 .6 5 + 2 .2 1
!
!

X. 5 5 4 5 .7 - 1 0 .3 1 —0 . 2 d >14* 5 1 2 .5 6• + 2 .1 3 !

X. 6 6 1 5 .1 - 1 5 .0 5 - 0 . 3 2 ►13.63 2 .6 6 + 1 .2 9

X. 7 6 9 5 .6 - 2 0 .1 9 - 0 . 4 0 23*46 2 . 60 + 1 .5 3 ii1
X. 8 7 6 0 .2 .-24*10 - 0 . 4 5 2 7 .2 9 2 .3 4 + 1 .1 3 |
X* 9 8 0 3 .6 - 2 7 .2 6 - 0 . 5 3 2 9 .8 6 2 . ‘>9 + 0 .0 3  • 11
K J O  i 8 6 2 .1 -3 1 * 6 4 - 0 . 5 9 33.33 2 .4 6 - 0 . 3 2 I|
K . H 9 3 1 .5 - 3 5 .3 3 - 0 . 6 4 3 7 .4 5 2 .3 7 - 0 . 0 3

X .12 903 .7 - 3 3 .2 4 - C . 69 4 0 .8 4 2 »60 - 0 . 0 8

X .13 1 0 7 5 .1 —44*34 - 0 . 7 7 4 5 .9 6 2 .7 3 - 0 . 3 0 i
■ ■ l

X.14 1 1 3 6 .2 - 4 3 .0 3 - 0 . 3 6 4 9 .5 9 2 .8 1 - 0 . 3 7
!

K .15  11214.6 - 5 2 .7 5 —0 *2 5 5 4 .2 4 2 .6 4 - 0 . 7 0 i

X .16  11266.0 - 5 6 .1 6 - 1 . 0 2 5 7 .2 8 2 .9 3 - 0 . 8 6 j]
K .17 1 3 3 0 .7 - 6 0 .0 7 - 1 . 0 9 6 1 .1 2 2 .6 7 - 1 . 2 5 j

K .13  1 3 3 1 . a - 6 2 .9 6 - 1 . 1 3 64 .15 2 .8 5 - 0 . 0 8 I

1 . 1 9  (1 4 0 3 .2 -64 * 5 4 - 1 . 1 5 6 5 .4 7 2 .9 8 - 1 . 1 1

X . 20 11432.8 - 6 6 .5 4 - 1 . 2 0 6 7 .1 8 3 .0 4 - 1 . 4 0

X. 21 1 4 6 4 .3 - 6 8 . 7 3 - 1 . 2 4 6 9 .0 7 3 .2 3 - 1 . 5 1

X. 22 1 4 3 5 .2 - 7 0 .0 7 - 1 . 3 1 7 0 .2 9 3*14 - 1 . 3 4

X . 23 | 1 5 1 2 .2 - 7 1 .7 9 - 1 . 3 7 7 1 .8 9 3 .3 1 - 1 . 8 4

X . 24 (1 5 3 9 .9 - 7 4 .1 6 - 1 . 4 2 7 3 .5 3 3 .5 4 - 2 . 3 9

K. 25 ; 1 5 5 4 .9 -7 4 .5 9 ! - 1 . 5 0  ! 7 4 .4 2 3 .7 6 - 1 . 8 7

X. 26
1
1 5 4 1 .2

.

-73 .731
|

- 1 . 5 4  I 7 3 .6 0 3*24 - 2 . 3 7
i

-



GRAVITY DATA SHEET NO.

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT
i

Station

:j»
Elev.
( f t . )

ij

i
1
| Obs.

Grav.
! (mgal)

j ..............!
Theoret. 
IGrav. 
(mgal)

1

1 j
! !
Elev* |Terr.  
Corr. ‘Corr. 
(m gal)|(m gal)

1

Bouguer
Anomaly
(mgal)
................ - -  -

1

.

•

K.27 1577*3

[

- 7 6 . 1 7 - 1 . 6 0 ♦75 .74  3 .4 0 - 2 . 5 1
K.23 1600.2 - 7 7 . 3 6 - 1 . 6 6 <•77.10 3 .70 - 2 . 1 0

.

K.23 1623 .1 - 7 3 .3 5 - 1 . 7 1 ♦73 .74  3 .32 -2*35
K. 30 16 6 6 .u - 3 1 .6 5 —1 . 7 6 ♦ 3 1 .OQ j . 82 - 2 . 4 6 j
K.3i 1656.1 -3 0 .3 4 - 1 . 7 9 ♦ 03 .42  3 .77 —2»33 j

K. 32 1623 .7 - 7 3 .7 6 - 1 . 3 4 ♦70.6Jj 3 . 3 6 - 2 . 4 9 j

X.33 1628 .2 - 7 3 . 7 4 - 1 . 8 3 ♦73 .74  3 .3 0 - 2 . 4 4
K.34 1 6 0 1 .2 - 7 6 . 7 0 - 1 . 5 6 ♦77 .14  3 .56i - 1 . 8 2 •
£ -3 5 1369.5 - 7 4 . 5 4 - 2 . 0 3 ♦75 .23  3 .43 - 1 . 6 9
£•36 1333 .3 - 7 3 . 4 6 - 2 . 0 9 ♦7 4 . 3 4  3 .23 - 1 . 3 4
X# 37 1596.J - 7 3 . 7 0 - 2 . 1 4 ♦74.50  3.05 - 2 . 1 9
K. 33 1533 .5 - 7 5 . 0 9 - 2 . 2 3 ♦ 76.13) 3 .35 - 1 . 7 4 1
X.39 1621 .7 - 7 7 . 5 2 - 2 . 3 2 ♦ 7 3 .3 3  2 .6 3 - 2 . 7 2 |
K.40 164 3 .7 - 7 3 . 9 3 - 2 . 4 7 ♦ 79 .63  2 .62 - 3 .2 2 j

K.4I 1617 .3 - 7 7 . 0 7 - 2*. 55 ♦73 .15  2 .3 3 - 3 . 0 2 i

A.42 1 6 0 0 * 6 - 7 5 . 7 4 - 2 . 6 4 ♦77 .13  2 .31 —2 .33
X.43 15 8 6 .3 - 7 5 .0 6 - 2 . 7 3 ♦76.31 2.2.) - 3 .13 i
£ .4 4 1 5 3 j . 6 - 7 5 . 1 6 - 2 . S 0 ♦76 .47  2 .2 2 - 3 . 1 5
£ .4 5 1396.4 - 7 5 . 3 5 - 2 . 3 3 ♦ 76. S3 2 .2 3 - 3 . 4 6 . i 

i

£ .4 6 i1622.4 - 7 7 .3 1 - 2 . 9 3 ♦ 7 3 .4 2  2 .3 6 - 3 . 3 9 11

X. 47 i 6 32.6 - 7 3 . 4 0 - 3 . 0 3 ♦79 .02  2 .4 2 - 3 . 3 9 ii

• CD 1625 .4 - 7 7 . 9 5 - 3 . 1 2 ♦78.6Q 2 .49 - 3 . 8 6
£ .4 9 1640 .3 - 7 3 . 3 0 - 3 . 1 6 ♦  79 .4 9  2 .5 3j

- 3 . 7 3
K.50 1653.2 - 3 0 . 1 6 - 3 . 2 1 ♦ <30.34 2 .5 9|

- 3 . 8 2 1
1

K. pi 1673 .0 - 3 1 .3 4 - 3 . 2 6 ♦ 31 .72  3 .2 3 - 3 . 4 3 1i

£ .5 2 1720.4 - 3 4 . 0 8 - 3 . 2 1 ♦  34.23; 4 .1 3 - 2 . 9 1 1
K o 3 1757 .6 - 3 6 . 9 4 - 3 . 3 4 ♦36.44 4 .5 3! - 3 . 1 7 i

j
A. 54 1307.9 - 9 0 .7 7 - 3 . 4 0 «* 89*42! 5*47 - 3 . 1 6 j

£ .5 5 1353.2 - 9 3 . 3 9 - 3 . 4 5 ♦9^ . i d  6 . 0 2 - 3 . 1 1 |

1397.0
::

- 9 7 . 0 1 -3*54 f 94*70 5 .0 8
i

• ' i
i

- 3 . 3 5
■

L. 1 520.5 -  4 .5 8 —6.66

i

♦13*13! 0*43

■

'
-1*55

L. 2 495.5 -  2 .11 - 6 . 6 9 ♦ 1 1 .6 1  0 .6 0 - 0 . 4 6
L. 3 472.7 -  0 . 9 4 - 6 . 7 0 ►10.71 0 .6 4 - 0 . 1 6  ;
6 .  4 443 .6 * 0 .5 1 - 6 . 7 1 ♦ 9 . 2l] 0 .7 5 - 0 . 1 1

6 .  5 424 .9 ♦ 1*71 - 6 . 7 2 ♦ 7.75! 0 .8 4 - 0 . 3 9



GRAVITY DATA
yf

S hE E f iO. 2 2

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT!

Stat ion
I 1: 1
|E lcv.  1 Obs. 
j ( f t . )  ; Grav.

! (mgal)1 i

j
j
‘Theoret . 
jGrav. 
j(mgal)
i

1 --------
j
IElev.  
Corr. 
(mgal)

i
j
|Terr ,  
j Corr,
! (mgal)
j

ti
j
1 Bouguer 
I Anomaly 
j (mgal)
; .

T - ,L ' 7 1

I

.

1 . 0

I
| * 0 3 . x j .

j
j - 6 . 7 2 , 6 . 7 0

j
j 0 . 3+

I
| - 0 . 3 0 i

L. 7 j 336 .7  j .  3.97 - 6 . 7 3 ♦ 5 .33 | 0 . 9 0 | - 0 .35
I* 3 363.2  {♦ 5 .33 - 6 . 7 3 4*4.23 j 0 . 8 9 j - 0 . 1 3

1 i
L. 9 357.0 * 6 .12{ - 6 . 7 5 1*3.53 0 .3+ - 0 . 1 3 ■ V  G
L.IO j 343.2 k 6 .30 - 6 . 7 9 *3 .0 3 0 .7 7 | - 0 . 0 + 1
i . u 343* 3 \* 7 .2 5 - 6 . 3 2 2. C 3 0 .6 7 - 0*19
L.12 333.6  k 7 .5 9 - 6 . 3 3 - 2 . 3 9 0 . 9 6 >0 . 1 2i
!»• 13 337.3  k  7 .77 - 6 . 3 7 i>2. 31 0 .6 9 - 0 . 0 7
L» 14 340.6  k  7 .7 3 - 6 . 9 0 >2 .32 0 .6 7 *0 .15
L.15 3 3 5 .C k  3 .0 6 - 6 . 9 1 > 2 .17 0 .5 2 - 0 . 0 3
L.15 319.6 k  3 .7 3 - 6 .  96 >1.21 0 .5 0 - 0 . 3 4

| L.17 3C0.5 j*10.05 - 7 . 0 0 >0 .03 0 .4 1 - 0 . 3 3 ,

| 1 . 1 3 23 9 .3  j+10.35 - 7 . 0 2 - 0 . 6 6 0 . 4 2 - 0 . 3 3
L.l'J 233 .3  . 1 1 . 2 6 - 7 . 0 3 - 1 . 0 4 0 .3 7 - 0 . 3 1
L.20 253 .7  > 1 2 .1 7 - 7 . 0 7 - 1 . 3 0 0 . 3 5 - 0 . 3 0
L* 21 259 .3  (+12.3* - 7 . 1 7 - 2 . 5 2 0 .3 3 - 0 . 3 3 i!
L.22 253 .2  ►12.37 - 7 . 2 5 - 2 . 5 8 0 .3 3 - 0 . 4 5 j
L.23 ; 253 .3  *12.  31 - 7 . 8 1 - 1 . 9 * 0.  23 - 0 . 5 2 :

L.24 232 .5  1*11.56 - 7 . 3 9 -1*09 0 .24 — 0 r,VS—V .
I
1*

1 .2 5 291 .9  1*10.95 - 7 . 4 3 - 0 . 5 0 0 .2 1 - 0 . 6  9
I

L. 26 233 .31*10 .77 - 7 . 5 3 - 0 . 3 9 0 .2 1 -C .  81 ii
1 .27  ! 236 .1  |*11.07 - 7 . 5 7 —0 .3 6 0 .2 4 - 0 . 9 9

«

L«2d 23*. 2 |*11.10 - 7 . 6 * - 0 . 9 4 0 . 1 3 - 1 . 1 7
L.23 j 237 .5  |*1C.9* - 7 . 6 3 - 0 . 7 0 0 ,1 7 - 1 . 2 2

I*. 30 | 23 3 .5  |*10.70 - 7 . 7 2 - 0 .7 1 0 .2 1 - 1 . 3 9
I f  31 ; 235.1  1*11.06 - 7 .  '30 - 0 . 9 2 0 . 1 6 - 1 . 3 5

1 .3 2 2 3 1 .8  *10 .37 - 7 . 3 7 - 1 . 1 3 0 . 1 9 - 2 . 4 1

'“•33 | 231.*  -1 1 .1 2 - 7 . 9 6 - 1 . 1 6 0 .2 4 - 1 . 6 3

1 .34 270 .3  |*11.35 - 3 . 0 4 - 1  • 34 0 . 2 7 - 1 . 6 3

1 .3 5  | 252 .1 1 * 1 3 .0 3 - 3 . 1 1  !- 2 . 9 7 0 .3 1 - 1 .  $6 !
1 .3 6 233 .9  *14.14 - 3 . 1 3  j—4 • 10 0 . 2 7 - 1 . 7 4  ;
1 .3 7  | 2 l 3 . 3 j f l 5 . 2 1 - 3 . 2 6 - 5 - 0 6 0 .2 9 - 1 . 6 9

1.3-3 ! 20 0 .8  1*16.23 —3. 34 - 6 . 1 5 0 .3 0 - 1 . 7 3

1*39 j l 8 6 . 5 j * I 7 . 0 + - 3 . 4 1  j- 7 . 0 + 0 .2 0 - 2 . 0 3

L.40 j 1 7 1 .3  1*13.07 | - 3 . 4  3 - 7 . 9 3 0 .2 3 - 2 . 0 3  |
j 1 .41 157.5  j f l j . 0 2  ! - 3 . 5 6  |* 8 . 3 1 0 . 2 0 - 2 . 0 4

| i . 4 2  ; 15*7.0 9.1 3 . 3 0  j - 9 . 6 3  i- 9 . 1 8  j 0 . 1 3  : - 2 . 2 0  j

1 .4 3  i 1S0.5  j>19.45 i - 3 . 6 3 - J . 2 7  10 .1 7  j - 2 . 2 0  |



GRAVITY DATA ShEET ^ 0 ^ 3

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n

1
!
E I gv.
( f t . )

I
|
i Obs.
| Grav.
| (mgal)

|
i
I T h e o r e t . 
1 G rav . 
j(m gal)

-----

[EIgv*
|C o r r .  
(mgal)

1

|T e r r .
|C o r r .
! (m gal)

1 :
i
i

i B o u g u e r ; 
j Anomaly1 
! (mgal) |
! i • j

L .4 4 1 4 6 .4

i

! +1 9 .6 3 - 8 . 7 4

i
i
-  9 .5 2 j o . 17: j - 2 . 3 3  :

L .4 5 1 4 4 .9 | + 1 9 .7 6 - 8 . 8 0 -  9 .6 2 0 .1 7 1 - 2 - 3 6  1
L .4 6 1146.0 j  +1 9 .6 9 - 8 . 3 6 -  9 .5 5 1 0 .1 6 - 2 .4 3  ;
L .4 7 1 4 9 .9 + 1 9 .4 1 - 8 . 9 1 -  9 .3 0 0 .1 5 1 - 2 . 5 2  |
L .48 1 5 4 .0 +1 8 .8 4 - 3 . 9 6 -  9 .0 6  j o . 15 - 2 . 9 0  |
L .49 1 5 4 .0 + 1 8 .8 5 - 9 . 0 0 -  9 . 0 5 | 0 . 16 - 2 . 9 1  |
L .5 0 1 6 0 .6

'
+ 1 3 .4 4

.

- 9 . 0 4 — 8 .64 0 .1 6. - 2 .9 5  !
i ii

i

M. 1

.

5 3 8 .8 -  4 .6 7 - 6 . 6 7 +1 4 .2 2 0 . 3 3
!

- 0 . 6 1
II. 2 5 4 9 .0 -  5 .3 7 - 6 . 6 9 + 14 .82 0 .3 4 - 0 . 7 7

j

M. 3 5 5 4 .9 -  5 .7 3 - 3 . 7 2 + 1 5 .1 7 0 .4 5 - 0 . 7 5
H. 4 \ 5 6 3 .5 -  6 .3 6 - 6 . 7 4 + 1 5 .6 9 0 .3 3 - 0 . 9 5

I
■ 1

11. 5 5 7 2 .4 -  6 .5 5 - 6 . 7 7 + 1 6 .2 1 0 .3 4 - 0 . 6 4 j?
M. 6 5 7 3 .8 -  6 .6 8 - 6 . 8 1 + 1 6 .2 9 0 .4 0 - 0 . 6 7 •
M. 7 5 7 7 .7 -  6 .7 6 - 6 . 8 4  j+ 1 6 .5 3 0 .3 7 - 0 . 5 7
M. 8 5 9 5 .5 - 7 7 . 6 9 - 6 . 8 8  j+17.59 0 .3 4 - 0 . 5 1 •* i
M. 9 6 0 4 .3 -  8 .1 1 - 6 . 9 0  1+18.11 0 .3 4 - 0 . 4 3 j

la. 10 6 1 3 .7 -  3 .6 6 - 6 . 9 2 + 1 3 .6 7 0 .3 7 - 0 . 4 1 j
M . l l 6 1 7 .4 -  8 .8 7 - 6 .9 3  1+18.89 0 .3 4 - 0 . 4 4 i
M.12 | 6 2 4 .0 -  9 .2 2 - 6 . 9 4  1+19.23 0 . 4 3 - 0 .2 6 !
1^.13 : 6 3 0 .4 -  9 .3 1 - 6 . 9 9  '+19 .67 0 . 4 9 - 0 . 5 1

11.14 16 3 4 .0 -  9 .9 5 - 7 . 0 1  |+ 1 9 .8 8 0 .4 0 - 0 . 5 5
j

to. 15 !6 2 1 .5  j -  9 .2 5 - 7 . 0 5  + 19 .14 0 . 3 6 - 0 . 6 7 i{
M.16 • j 5 8 5 .5 -  7 .3 3 - 7 . 1 1  j+17.00 0 . 4 2 - 0 . 9 3

21.17 j 5 8 4 .7 -  7 .0 2 - 7 . 0 5  * 1 6 .9 5 0 .4 7 - 0 . 6 2

M.18 j 5 9 2 .4 -  7 .3 7 - 7 . 1 9  + 1 7 .4 0 0 .5 2 - 0 . 5 3

21.19 6 0 2 .5 -  7 .8 0 - 7 . 2 7  ;+ l8 .0 0 0 . 4 3 - 0 . 5 1
14.20 i 6 1 1 .5 -  8 .2 2 - 7 . 3 0  1+13.54 0 .4 0 - 0 . 4 5

M.21 1618.5 -  8 .5 3 - 7 . 3 6  1+18.95 0 .4 4 - 0 . 4 2

15.22 6 2 8 .6 -  9 .2 2 - 7 . 4 2  1+19.56 0 .4 3 - 0 . 5 2

M.23 16 3 1 .1 -  9 .3 0 - 7 . 4 8  + 1 9 .7 1 0 .4 0 - 0 .6 4

M.24 I6 2 9 .0 -  9*2'5 - 7 . 5 5  |+ 1 9 .5 8 0 .4 0 - 0 . 6 9  |

11.25 633 .2 -  9 .3 3 - 7 . 6 1 + 1 9 .8 3 , 0 .4 4
•

- 0 . 6 0  I :
15.26 j 6 2 2 .8  i -  8.691 - 7 . 7 1 +19 .21 0 .6 9 - 0 .2 6  !•
M. 27 6 0 3 .1  | -  7 .77 ! - 7 . 7 5  1+13.34 j 0 .4 9  , - 0 . 5 6  j

M .28 |
i

6 2 1 .2 i — ' *8 • 64
t

- 7 . 8 3  j ♦ 1 9 .1 2
j

0 .4 5  :
i

- 0 . 7 7  !
-



' GRAVITY DATA SiiE L I b 0 .? 4
x • . . N

GLASGOW UNIVERSITY GEOLOGY ■ DEPARTMENT

" I 7”

ota t ionjE I gv. Obs. ^Theorot.lElov, jTerr. j Bouguerj
i ( f t . )  jGrav. iGrav. jCorr. iCorr. j Anomaly!

j (mgal) j(mgal) (mgal)j(mgal)j (mgal) I

:ft.29
|
^ 3 2 .1

1
| -  9 .2 5

1|

| - 7 . 0 9

i j1
| 1 9 . 7 7  0 . 4 5

|
j
- 0 . 7 9

A. 30 5 3 2 .9 9 .2 5 - 7 . 9 4 ♦ 1 9 .8 1 0 . 5 3 A 0 .72\
fci 31 6 0 5 .1 - 7 7 .3 9 - 7 . 9 3 4 1 3 .4 0 0 . 4 8 : -o .  37

54.32 5 3 5 .2 j -  6 .6 8 - 3 . 0 4 4 1 7 .2 1 ;0 .4 8 i -1 .0 0

to. 33 5 3 1 .7 !-  6 ,2 3 - 3 . 1 0 4 1 6 .7 7 0 .4 5 1-0 .93

jto.34 3 9 3 .2 I -  7 .3 1 - 8 . 1 5 4 1 7 .7 5j .0 .4 9 | - 1 .0 9

jtoi35 6 1 4 .9 j -  9 .1 4 - 3 . 2 2 <*18.74 0 .5 4 1-1 .94
|m * 36 |621 .4 | -  8 .6 4 - 3 . 2 9 jt-19.13 0 . 5 0 - 1 . 1 7

Mi 37 [596.3 I -  7 .0 8 - 3 . 3 2 jt-17.63 0 .5 2 1 -1 .12

M. 33 5 3 4 .1 ! -  6 .1 8 - 3 . 3 7 1*16.91 0 .5 5 l—o . 96

24.39 5 5 3 .8 -  5 .1 3 -3 * 4 5 ji-15.70 0 . 5 6 1 -1 .1 9
to .40 5 4 6 .5 -  4 .0 8 - 3 . 5 2 h-14.67 0 . 6 3 1 -0 .9 7
to. 41 5 1 7 .1 -  2 .4 3 - 3 . 5 8 j+12.92 0 . 5 7 - 1 . 3 9

lto.42 4 7 4 .2 -  0 .0 4 - 3 . 6 6 1+10.37 0 . 6 4 - 1 . 5 6

to. 43 4 4 9 .7 ♦ 1 . 3 6 - 3 . 7 2 4  8 .91 O.6 3 - 1 . 6 9

Mi 44 4 4 2 .5 ♦ 1 . 8 4 - 3 . 7 7 ♦ 8 .4 3 0 .6 0 - 1 . 7 2

H ;45 4 3 5 -0 + 2 .3 3 - 8 . 7 9 + 8 .0 4 0 . 6 3 - 1 . 3 9

Mi 46 4 5 2 .2 ♦ 1 .1 7 - 3 . 3 5 + 9 .0 6 0 . 6 4 - 1 . 5 3

Mi 47 4 5 3 .4 + 1 .0 4 - 3 . 3 9 ♦ 9 .1 3 0 .5 7 - 1 . 7 0

M.48 4 5 7 .7 ♦ 0 .9 0 - 3 . 9 6 ♦ 9 .3 9 0 .6 0 - 1 . 9 4

Mi 49 4 6 3 .9 ♦ 0 .4 4 - 9 . 0 2 ♦ 9 .7 5 0 . 6 3 - 2 . 0 7

to. 50 s4 5 1 .1 ♦ 1 .1 7 - 9 . 0 5 ♦ 8 .9 9 0 .6 3 - 2 . 1 3

M.51  ! 4 2 5 .4 ♦ 2 .8 5 - 9 . 0 9 ♦ 7 .4 6 0 .6 3 - 1 . 9 2

Mi 52 3 9 5 .6 ♦ 4 .6 7 - 9 . 1 0 + 5 .69! 0 . 6 3 - 1 . 9 9

M. 53 360.2 ♦ 6 .7 7 - 9 . 1 2 ♦ 3 .5 8 0 .5 9 - 2 . 0 5

M* 54 3 3 7 .0 ♦ 8 .3 2 - 9 . 1 5 ♦ 2 . 20! 0 .6 6 - 1 . 8 4

to. 55 3 2 2 .7 * 9 .0 1 - 9 . 1 4 + 1 .3 5 0 .66 - 1 .92

M.p6 | 295*1 ♦10 . 8c - 9 . 1 6 -  0 .2 9 0 .6 7 - 1 . 8 5

to. 57 | 2 8 2 .9 ♦11.50 - 9 . 2 1  | -  1 .02 0 .4 9 -2 .1 1
M.58 2 7 4 .0 ♦1 2 .2 8 - 9 . 2 3 -  1 .5 5 0 . 5 0  | - 1 . 8 7

to. 59 i 2 6 6 .4 +13.01 - 9 . 2 4 -  2.00: 0 .5 9 - 1 . 8 4

H. 60 1 2 6 0 .5 ♦ 1 3 .4 3 - 9 . 2 7  | -  2 .35 0 . 5 8  ; - 1 . 8 1

to. 61 j 2 5 3 .5 ♦ 1 3 .3 9 - 9 . 2 7  I -  2 . 77 ; 0 .4 7  ; - 1 . 8 9
i

M.62 1 2 4 9 - 0 : ♦ 1 3 .8 7 - 9 . 2 5  | -  3 . 04! 0 .4 3  ; - 2 . 1 9

M.6 3  1 2 4 5 .1 ♦14.10; - S . 23 j -  3.27; 0 . 4 6  j - 2 . 1 4

K.64  i 2 4 0 .2 ! + 1 4 .4 3 - 9 . 2 3  j -  3 .56 0 .4 4  j - 2 .1 2

M.65 ; 2 3 6 .9 + 1 4 .7 2
j

- 9 . 2 4 -  3.76; 0 . 4 0  ; - 2 . 0 3



GRAVITY DATA SaE-Ll . . J ,

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S ta t io n |E le v .  
j ( f t . }

|

tj
Obs.

| Grav. 
j (mgal)

T................
i
jT h e o re t . 
iGrav. 
(mgal)

j

i
|
lE lev .
C o r r .
(mgal)

j

T e r r .
C o r r .
(m gal)

—  . . . .

Bouguer
Anomaly
(mgal)

F .6 6 2 4 0 .1

I

i + 1 4 .4 9
|

-  9 .2 5 -  3 .7 1 0 .4 3 - 1 . 5 1
M.67 1264*4 +1 2 .7 4 -  9 .2 5 -  1 .9 0 0 .3 5 - 1 . S 3
M.68 289*4 + 1 1 .4 9 -  9 .2 3 -  0 .6 5 0 .4 0 - 1 . 8 6
11* 69 2 9 0 .3 +1 1 .3 8 -  9 .2 5 -  O.bO 0 . 5 9 - 1 . 7 5
11.70 300 .7 + 1 0 ,8 0 -  9 .2 7 + 0 .0 5 0 . 5 5 - 1 . 7 4  |
11.71 312.1 + 1 0 .4 2 -  9 .3 0 + 0 .7 5 0 . 5 0 - 1 . 5 1  1
M.72 3 3 1 .6 + 9 .7 3 -  9 .3 3 + 1 . 9 6 0 . 4 7 - 1 . 0 4  i
M.73 3 4 2 .6 + 8 .4 5 -  9 .3 4

■
+ 2 .6 4 0 . 3 6 - 1 . 7 6  .

M.74 34 6 .1 + 8 .2 7 -  9 .4 0 + 2 .8 6 0 . 3 7 - 1 . 7 7  ;
M.75 3 2 4 .2 + 9 .8 0 -  9 .4 6 + 1 .5 0 0 .3 7 - 1 . 6 6
M.76 3 23 .7 + 9 .9 0 -  9 .5 1 + 1 .4 7 0 .4 2 - 1 . 5 9
M.77 331 .7 + 9 .5 0 -  9 .5 5 + 1 .9 5 0 . 5 7 - 1 . 4 1
M.73 3 1 5 .7 + 1 0 .4 2 -  9 .5 1 + 0 . 9 3 0 . 4 7 - I .6 3
M.79 3 1 1 .9 + 1 0 .9 5 -  9 .6 7

•
+ 0 .7 4 0 .5 4 - 1 . 3 1  j

M. 80 2 9 2 .2 + 1 2 .2 0 -  9 .7 1 -  0 .4 3 0 .4 7 - 1 . 3 9
M.81 2 7 2 .1 + 1 3 .4 0 -  9 -7 9 -  1 . 7 3 0 . 5 7  ’ - 1 . 4 2
M.82 2 4 5 .1 + 1 4 .9 8 -  9 .3 6 -  3 .3 4 0 .4 2 - 1 . 6 7
M.83 2 2 2 .3 + 1 6 .4 9 -  9 .9 1 -  4 .8 2 0 .4 6 - 1 . 6 5
M. 84 2 0 5 .0 + 1 7 .5 5 -  9 .9 7 -  5 .8 9 0 .3 1 - 1 . 8 7
M.85 1 9 0 .3 + 1 8 .3 1 - 1 0 .01 -  6 .3 0 0 .3 4 - 2 .0 3  j
M. 86 1 9 0 .2 + 1 8 .4 8 —1 0 .0 6 -  6 .3 1 0 . 2 3 - 1 .9 8
M. 8? 1 7 8 .6 + 1 9 .2 1 - 1 0 .1 3 -  7 .5 3 0 .2 8 - 2 .0 4
M* 88 !1 5 6 .8 + 2 0 .5 3 - 1 0 . 1 9 -  8 .8 3 0 .2 2 - 2 . 1 s  !
M. 89 1 4 0 .0 + 2 1 .5 1 - 1 0 . 2 4 -  9 .9 2 0 .2 4 - 2 .2 8  j

M.90 1 3 8 .1 + 2 1 . 4C - 1 0 .2 8 - 1 0 . 0 4 0 .2 2 - 2 .5 7  I

M .9 l ' 1 3 6 .9 + 2 1 .3 4 - 1 0 .3 4 —10 * 11 0 .2 2 - 2 .7 6  |
M.92 1 2 5 .4 + 2 1 .8 1 - 1 0 . 3 7 —1 0 .3 3 0 .2 1 - 3 .0 5  1

^ • 9 3 1 2 7 .4 + 2 1 .7 2 - 1 0 .4 1 - 1 0 .7 0 0 . 1 9 - 3 . 0 7  j
M.94 1 4 2 .0 + 2 0 .9 6 - 1 0 . 4 0

•
-  9 .8 0 0 ,2 0 - 2 .9 9  |

M.95 1 3 9 .3 + 2 0 . 9C - 1 0 . 5 2 -  9 .9 7 0 .1 9 - 3 .2 7  |
H .96 1 2 7 .4 + 2 1 .7 8 - 1 0 . 5 7 - 1 0 .7 0 0 .2 0 - 3 . 1 6  |

M.97 1 1 5 .5 + 2 2 .6 0 - 1 0 . 6 3 - 1 1 .4 4 0 .2 0 - 3 . 1 3
M.98 1 2 2 .1 + 2 2 .1 1 - 1 0 . 6 7 - 1 1 . 0 3 0 .1 9 - 3 . 2 7  I

M.S9 1 2 1 .9 + 2 1 .9 6 - 1 0 , 7 1 j - 1 1 . 0 4 0 . 1 8 - 2 . 4 8  |

£ .1 0 0 1 2 0 .5 + 22 . 68 - 1 0 .7 5 ; - 1 1 .1 3 0 .1 9 - 2 . 8 8

M .I01 1 1 9 .6 + 2 2 .8 0 - 1 0 . 7 8 - 1 1 . 1 8 0 .1 9 - 2 . 8 4  j

11.102
]
1 2 1 .5

:

+ 2 2 .5 9
1

- 1 0 .7 5 ; - 1 1 .0 7 0 .1 9
•

p- ' ;

- 2 .9 1  !
i1



GRAVITY DATA SiiBE'i1 LQ. 2 6

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

Station E le v .  jO bs .  j T h e o r e t . |E l e v ,  j T e r r .  ; Bouguerj
( f t . )  IG rav . jGrav.

j (mgal) j(m gal)
Corr* ;C o r r .  j Anomaly; 
(m g a l) | (m g a l)j (m g a l) j

H. 1 | 242.9 1
I + 8 10 +0.25

N. 2 I 247.3 ! + 7 87 +0 .2 1
N. 3 253.0 j + 7 75 +0.19
N. 4 '258.4 i «■ 7 73 +0.14
N. 5 268.5

j
+ 7 36 !+0 .1 0

N. 6 273.3 + 7 38 +0 .0 6
II. 7 272.6 ♦ 7 52 +0.08
N. 8 275.9 + 7 58 +0.11
N. 9 276.5 + 7 38 +0 .14
N.10 269.5 + 7 85 +0.18
N . l l 264.2 ♦ 8 24 +0.19
N.12 259.3 + 8 50 +0.20
N.13 254.1 + 8 80 +0.20
N.14 258.1 + 8 57 +0.20
N.15 j 251.5. + 8 90 +0.23
N.16 250.5 + 8 72 +0.27
N.17 250.4 + 8 73 +0.30
N.18 | 250.7 + 8 67 +0.34
N.19 249.1 + 8 68 +0.39
N* 20 | 251.6 '+ 8 50 +0.39
N. 21 248.9 + 8 53 +0.39
N. 22 ; 250.1 + 8 42 +0.37

jN.23 250.9 + 8 17 +0.37
N. 24 252.8 + 7 92 +0.33
N. 25 j 258.7 + 7 49 +0.35
N.26 256.1 + 7 55 +0.34
N. 27 j 255.6 + 7 16 +0.26
N.28 257.3 + 6 84 +0.27
N.23 j 261.2 + 6 72 +0.19

| H.30 j 269.9 + 6 18 +0.19
| 11.31 | 279.6 + 5 20 +0.19
! N. 32 | 286.9 + 4 52 +0.19
I w.33 ! 293.3 ♦ 3 83 +0.19
! K. 34 295.5 + 4 06 +0.20

N.35 j 294.6 + 4 13! +0.20
N.36 301.5 + 3 88 +0.23
N.37 293.7 + 4 22! +0.22
N.38  i 296.4 + 4 331 +0.20

1+2.67 
1+2.70 j 
1+2.88 | 
1+3.19 I 
1+3.38 j 
1+3.60  |
; +3 . 6 6  
'+ 3 . 9 3  | 
| * 3 . ? 8  
1*3.81  
1*3.8+ 
1+3.80 
i+3.87 1
1+3.87 1
j + 3 -8 4  1
1+3*66 

J + 3* 61
-  2 .93  1 .3 9  +3.60 ;
-  3.03 1 .4 2  ' + 3.59
-  2 .83 ; 1 .4 3  1 + 3.59 :

I- 3.04 1 .4 4  +3.45 1
| -  2 .93  1 .4 8  1+3.47
| -  2.92 1 .5 7  +3.32
j -  2 .81  1 .6 1  1+3.18 |
| -  2 .46 1 .5 9  +3.10 |
I- 2.611 1 .6 6  i+3.07
! -  2 .6 4  1*72 1+2.63 \

2 .5 4  2 .1 5  1+2.85  
! « ,  2 .3 1  2 . H  1+2.84 j
1- 1.79: 2 .5 0  1+3.21 I
-  1.22! 2 .29  1 + 2.59
-  0 .78  2 .20  +2.27
9  0 .10  2 .13  1+2.18 j
- .0 .271 1 *s6 1+2.08 j

A  0 .32  1 .9 5  1+2.09 j
! ♦. 0.09, 1 .6 6  1+1.99 ;
U  0 .07  1 .7 5  1+2.25 !
-  0.22! 1 .7 6  1+2.20* t

%
k
k

-  3 . 40,1
-  3.1411
-  2.8011
-  2.48j 1
-  1.83; x
-  1.59; 1
-  1 . 63; 1
-  1 . 43] 1
-  1.40! 1
-  1.82; 1
-  2.13! 1 

| -  2.42; 1 
| -  2.73; 1 
j -  2.49; 1
U  2. 88' 1

2.95! 1
-  2 . 9 5 : 1

59
63
61
67
67
62
56
54
45 
47 
41
39
47
46 
46
48
40



V

GRAVITY DATA SuEET NO. 27

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n

j
f
E le v .
( f t . )

i
!
j Obs.
| Grav. 

(mgal)

r 1 ....j

'T h e o r e t . 
|Grav t 
[(mgal)

E le v .
C o r r .
(mgal)

T e r r .
C o r r .
(m gal)

1
Bouguer
Anomaly
(mgal)

H. 39 296 .8

i—IJ
i . 4 28 j 4*0.17 - 0 . 1 9 1 . 7 8 4*2.17

N. 40 295 .7
f,4* 4 48 4*0.13 - 0 .2 6 2 .0 1 4*2.47

N. 41 292.6 ;♦ 4 84 4*0.09 - 0 . 4 4 2 .0 4 4*2 .66
N. 42 293.1 + 4 72 4*0.04 - 0 . 4 1 2 .3S 4*2.86
N. 43 296.0 4* 4 41 0 .0 0 - 0 . 2 4 2 .5 9 4*2.94
N. 44 299.5 4* 3 96 - 0 . 0 5 - 0 . 0 3 2 .5 2 4*2.53
H.45 305.6 4* 3 04 - 0 . 0 6 4*0.34 2 .1 8 4- I .63
N. 46 319.5 + 2 17 - 0 . 0 6 4*1.16 • 2 .45 4*1. 85
N. 47 327.9 4* 1 62 - 0 . 0 7 4*1.66 2 .0 5 4*1.39
N.48 331.5 4* 1 50 - 0 . 0 6 4-1.87 1 . 8 0 4*1.24
N. 49 331.9 4* 1 62 - 0 . 0 4 4*1.90 1 . 7 9 4*1.40
N. 50 j 334.0 4* 1 66 - 0 . 0 3 4*2.02 1 . 7 3 4*1.51
N. 51 331.6 4* 2 03 - 0 . 0 1 4*1.83 1 . 6 7 4*1.70
N. 52 321 .8 + 2 81 0 .0 0 4*1.29 1 . 5 6 4*1.79
N. 53 314.5 4* 3 24 0 . 0 0 4*0.35 1 . 6 8 4*1.91
H. 54 317 .3 ♦ 3 29 0 . 0 0 4*1.03 1 . 6 2 4*2.08
IT. 55 301.2 4* 3 68 0 .0 0 4*0.07 1 .6 2 ♦1 .5 0
H. 55 11 290.4 4* 4 55 0 .0 0 - 0 . 5 7 1 . 6 7 4-1.78
N. 57 ! 276.1 4* 5 18 0 .0 0 ; - 1 . 4 2 1 . 7 2 4*1.61

1

N* 58 1 277.3 4* 5 01 4*0.01 - 1 . 3 5 1 . 6 5 4*1.45
N. 59 289 .9 4* 4 52 4*0.02 - 0 . 6 0 1 . 6 1 4-1.68
N. 60 j 259-4 4* 6 06 4*0.06 j - 2 . 4 2 1 . 5 9 4*1.42
H. 61 247 .7 4* 6 72 + 0 .0 4  !- 3 . 1 2 1 . 4 8 4*1.25
N.62 j 233 .3 4* 6 92 4*0.01 - 3 . 6 7 1 .6 6 4*1.05
IU 63 239 .3 4* 6 77 - 0 . 0 4  1- 3 . 6 1 1 . 7 7 4*1.02
N. 64 247 .3 4* 6 44 - 0 . 0 7 - 3 . 1 4 1 . 9 1 4*1.27
N.65 263 .0 4* 5 40 - 0 . 0 9 - 2 . 2 0 1 . 7 6 4*1.00
N.66 ; 265 .6 4* 5 60 - 0 . 1 1 i - 2 . 0 5 1 . 8 4 4*1.41
N.67 254 .1 4* 6 03 - 0 . 1 3 - 2 . 7 3 1 . 8 8 4*1.18
N.68 244 .3 4* 6 59 - 0 . 1 4 - 3 . 2 9 1 . 8 4 4*1.13
IT. 69 | 220 .0 4* 8 03 - 0 . 1 5 - 4 . 7 6 1 . 9 7 4*1.22
N.70 | 204 .1 4* 8 80 - 0 . 1 7 - 5 . 7 1 1 . 9 5 4*1.00

H.71 ! 1 9 4 .0 4* 8 93 - 0 . 2 1
j

- 6 . 3 1 2 .0 2 4*0 .5 6
N.72 ; 1 7 3 .2 4* 9 43 - 0 .2 6  [ - 7 . 2 5 1 .9 5 0 .0 0

IT.73 1 7 5 .8 4* 9 34 - 0 . 3 5 - 7 . 3 9 1 . 90 - 0 . 3 5
N.74 ! 1 6 1 .8 4-10 03 - 0 . 3 9  ; - 8 . 2 3 2 .1 0 - 0 .3 8
a . 75 156 .7 4*10 51 - 0 . 4 4 - 8 . 5 3 1 . 9 9 - 0 .3 5
N.7S ! 1 6 4 .7 ♦ 9 84 i - 0 . 50 j - 8 . 0 5 1 .9 5 - 0 .6 3



GRAVITY DA'Ja  ShR^T  -‘Q .g S
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GLASGOW UNIVERSITY • -GEOLOGY DEPARTMENT

S ta t io n

\1

E I g v ,  
( f t .  j

; O b s .  
jG rav .  
j  (mgal)

! • ■I
i
‘T h e o r e t . 
iGrav.
| (mgal)

j
E l e v .  
C o r r . 
(mgal)

j T e r r ,  
jC o r r .  
j (m g a l)

; " ■ :■"]

1 p ■ ! 
\ Bouguer j
j Anomaly!
j (mgal)

r r . 7 7 ! 170.5

•i
j+ 9.33

•
- 0 .5 3 -  8. 30

j

j 1-37

j

1-1.35
U.78 j177.6 j + 8.96 - 0 .5 6 -  7.85 ! 1 .9 3 1-1.39
37.79 159.2 1+10.08 - 0 .6 1 -  9 .02 ! 1 .9 3 - 1 .4 4
27*80 | 145.1 > 1 0 .8 6 - 0 .6 8 -  9.93 1 .9 7 - 1 .6 2
27.81 | 148.1i +10.62 - 0 .6 9 -  9.74 1 .9 6 - 1 .7 81
21.82 157.1 +10.21 - 0 .8 2 -  9.16 1 .8 3 - 1 .7 6  |
K. 03 153.9 +10.70 - 0 .8 9 1-  9 .36 1 .8 5 -1 .5 7  i
27.84 151.6 +10.76 - 0 .9 4 -  9.52 1 .8 3 -1 .6 9  j
21.05 152.6 +10.42 - 1 .0 0 -  9.45 2.01 - 1 .8 9
21.86 170.7 + 9*38 - 1 .0 6 i-  8.29 1 .7 3 - 2 .1 6  ;
IT. 37 185.4 + 8.22 - 1 . 1 1 -  7 .34 1 .6 5 - 2 .2 5  ;
IT. 88 197.5 + 7 .63 - x .15 -  6.57 1 .7 8 - 2 .1 8
N. 89 205.9 + 6.94 - 1 .2 1 -  6.03 1 .8 5 -2 .3 2
n.90 191.3 + 7 .85 - 1 .2 8 -  6.97 1 .0 6 -2 .4 1
IT. 91 171.3 + 8.80 - 1 .3 2  !-  8 .25 2.01 -2 .5 5  ;
IT.92 153.5 +10.06 - 1 .3 9 -  9.39 2.10 - 2 .5 5  i
N.93 | 145.4 +10.50 - 1 .4 4  j-  9.91 2.32 - 2 .3 5  |
17.94 134.1 +11.33 - 1 . 4 7  j-1 0 .6 4 2.31 - 2 .3 2  |
N. 95 117.3: +12.24 - 1 .4 9  j

i
- 1 1 .6 8 2.41 - 2 .3 9

N.96 | 111.1 +12.59 - 1 .5 5
i -12 .1 1 2.39 -2 .5 5

17.97 110.7 +12.71 - 1 .5 9 -1 2 .1 3 2.05 - 2 .3 3
17.98 113.3 +12.59 - 1 .6 4  !

i - 1 1 .9 7 1 .9 9 - 2 .9 0

27.99 113.0 +12.71 - 1 .7 0  I
i -1 1 .9 8 1 .92 -2 .9 2

N.lOQi 110.,2 +12.95 - 1 . 7 3  ; -1 2 .1 6 1.77 -3 .0 4  |
N.101 106 .8 +13.22 - 1 . 7 6  j -1 2 .3 8 1 .71 -3 .1 0

N.102 1 0 6 . 4 | +13.12 - 1 . 8 3  | -1 2 .4 1 1 .7 1 - 3 .2 8  |

N.103| 106.7 +12.97 - 1 . 8 3  !
j - 1 2 .3 9 1 .4 3 -3 .7 4  |

27.104 99.9! +13.24 - 1 .9 5  [ - 1 2 .8 3 1 .7 2 - 3 .6 9  1

27.105 97.5! +1 3 .44- - 2 . 0 1  !
i -1 2 .9 8 1 .7 3 - 3 . £4 |

N.106 103*2 ; +12.93 - 2 .0 9  ! -1 2 .6 2 1 .7 0 - 3 - 9 5  |

27.107; 99.8 +13.2S - 2 .1 6  | - 1 2 .6 3 1 .72 -3*35

27.108 98.2 +13.50 - 2 .2 3  i1 -1 2 .9 3 1 .72 - 3 .3 1  I{
N.109 97.5 +13.27 - 2 . 3 3  I! -12 .98 1 .59 -4 .3 2  |

J T . l l o l 10 9 .0 + 1 2 . 4S - 2 .4 5  | -1 2 .2 4 1 .51 - 4 .5 6  ;

27.111 107.81 +12.44 - 2 .5 3 1 -12 .32 1 .60  j —4* 63

i \ .  x *  .2 103.4 +12.7^ - 2 .6 3  I
1

- 1 2 . 6 1 i 1 .60 -4 .7 5

17.113 1 0 0 ,6 +13 .00 - 2 .6 9 « -12 .7 3 1 .5 2 -4 .8 2

H . l U 9 7 .0 ; +13.08 - 2 .7 7  ; -1 3 .0 1 1 .77 -4 .3 0
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GLASGOW UNIVERSITY GEOLOGY DEPARTMENT
■ W  #r.

Stat ion

T .I
Elov.
( f t . )

1 —
j

0b3.
! Grav.
! (mgal)

ii
'Theoret. 
iGrav. 
j(mgal)

I
jElev.  
jCorr. 
j(mgal)

i
i
!Terr,  
jCorr. 
j(mgal)

I j 
! Bouguerj 
j Anomalyj 
! (mgal) j

H.115

j

90 ,6  +13.62
|
j - 2 . 8 1

j
U 3 . 4 2
- 1 3 . 4 6

! 1 .6 9
| j

- 4 . 7 9
IT.116 9 0 . 0  +13.79 - 2 . 8 5 j 1 .4 6 ! - 4 . 9 3
R .117 86 .3  ^13 .89 ! - 2 . 9 1 - 1 3 . 7 0 j 1 .4 4 | - 5 . ! 5  I
N.118 8 5 .3  j+13.96 | - 2 . 9 5 - 1 3 . 7 3 1 .3 6 | - 5 . 2 3  j
K.119 0.3.1 ■+13.97! 1 - 2 . 9 9 - 1 3 . 9 0 1 . 3 6 1 j
K.120 31.2  1+13*94 i - 2 . 9 3 - 1 4 . 0 3 1 .4 0 1 - 5 . 5 9  ! .
K. 121 77 .1 1+14.21 1 - 3 . 0 8 - 1 4 . 2 9 1 .3 0 i - 5 . 7 3  |
K. 122 7 0 ,8  1+14.29 j - 3 . 1 3 - 1 4 .6 9 1 .2 0 1 - 6 . 2 0  j
K# 123 72 .0 1+14.16 - 3 . 1 3 - 1 4 .6 1 1 . 1 0 i - 6 . 3 5  :
K.124 7 1 .5 1+14.10. - 3 . 1 5 - 1 4 .6 4 1 .0 1 I - 6 . 5 5  |

N. 125 64*01+14*19 - 3 . 2 5 - 1 5 . 1 3 0 . 9 5 ! - 6 . 7 4  :
IT. 126 7 2 .4 ‘+14 .11| - 3 . 2 1 - 1 4 .5 9 0 . 9 1 - 6 . 7 5

H.127 7 4 .2 +14.14 -3 *39 - 1 4 .4 8 0 .8 4 - 6 . 7 6

N.128 j 7 5 .2 +14 .06 - 3 . 4 6 - 1 4 .4 1 0 .7 6 - 6 . 9 2

N.129 | 66 .6 +14.34 - 3 . 5 4 - 1 4 .9 6 0 .7 7 - 6 . 7 6

N.130 i 7 3 .5 +13 .90 - 3 . 6 3 - 1 4 .2 0 0 .6 5 - 7 . 1 5
N.131 7 9 .2 +13.32 - 3 . 6 8 - 1 4 .1 5 0 .6 1 - 7 . 1 7
N.132 | 7 3 .2 + 14 .05 - 3 . 7 3  (-14.21 0 .5 8 - 7 . 1 7

N.133 j 7 6 .5 +14 .31 - 3 . 7 9 -14. 33 0 .5 8 - 7 . 1 0

N.134- 7 3 .2 +14 .42 - 3 . 2 6  +14.22! 0 .5 4 - 6 . 9 9
N.135 30 .8 +14.27 - 3 . 9 2 -1 4 .05 0 .5 1 - 7 . 0 7

N.136 ; 32.1 +14.41 - 3 . 9 4 -13 .97 0 .5 1 - 6 . 8 6

N.137 34 .1 +14.34 - 4 . 0 4  I-13 .84 O. 4 8•
- 6 . 9 3

11.133 ! 60 .7 +14.51 - 4 . 1 1  i-14 .06 0 .4 5 - 7 . 0 8

K.139 | 8 2 .6 +14.45 - 4 . 1 7  I-13 .94 0 ,4 4 - 7 . 0 4

N.140 | 7 9 .3 +14.75 —4 .2 3  j--14 .15 0 .4 0 - 7 . 1 0

IT.141 | 85 .1 +14.34 - 4 . 2 7  1-13 .78 0 ,4 1 - 7 . 1 7

N.142 1Isii
37.1 +14 .26 - 4 . 3 1  +13.65 0 .4 2 - 7 . 1 5  j

1
j

1
O. 1 1475 .5 -  3 .43

I

- 1 0 . 2 5  +10 .31 0 .9 2  1 - 5 . 3 3
0 . - 2  i 497.''3 -  4 .3 6 - 1 0 . 2 0  [*12.19

,

0 .9 2  | - 5 . 3 3  i
jo.. .3 | 519*3 -  6 ,29 - 1 0 . 1 5  1+13.54 1 . 0 0  j - 5 . 7 8  j

j o .  4 j 326 .0 -  6 .74 - 1 0 . 1 0  +13 .92 1 . 0 2 - 5 . 7 3  j

0.* 5 ! 533.1 -  7 .1 6 - 1 0 . 0 4  +1 4 . 3 6 1 . 1 5 - 5 . 5 7  |
0.* 6 531 .0 -  7.19; -  9 . 9 9  1+1 4 .2 3 1 1 . 0 9  j - 5 . 7 4  j

0 .  7 ; 533 .3 -  7.371 -  9 . 9 5  +14 .37  j l . 29 ! - 5 . 5 4  ;
0.< 6 ! 524.9' -  6 , 9 $ -  9 .8 9  + 1 3 . 8 5 11 . 4 3  1 - 5 . 4 7  :



gravity data cA-Eli :.e. 30

GLASGOW UNIVERSITY GEOLOGY DEPWiRTIiEEI
i

S t a t i o n | E l e v . !
1( f t . )  ;

' !!
i

Obs.
Grav.
(mgal)

jT heore t 
! G rav i 
| (mgal)
i

jElev* 
jC o r r .  
j (mgal)

j T e r r .
; C o r r .
! (m gal)

| Bouguer 
j Anomaly 
| (mgal)

G« 9
j

51M -  6.59 - 5.84
1

iI
j+13* 29 1*53

:

"5.49
O. 10 | 508.? -  6.27j - 9 .7 9 I+12.C5 1 .7 6 - 5 .3 3  j
0. 11 j 5 0 5 4 -  6.20 j  - 9 .7 1 1+12.63 1 .7 0 -5.4-6
0. 12 |  4 8 8 * 3 . -  9.13 - 9 .6 3 1+11.60 1 .7 9 - 5 .3 0  J
0. 13 513.6 -  6 .70 -9 .5 6 1+13*16 2.03 - 4 .9 5  1
0. 14 5 1 6 4 -  7 .0 S  - 9 .4 9 1+13.31 1 .6 2 - 5 .5 2  j
0. 15 5 2 7 4 -  7.55j -9 .4 1 1+14-00 1 .95 - 4 .9 0  1
0. 16 536* 9 -  6.23 -9 .3 4 j+14.33 2.01 - 4.90  1t
0. IT 557-3 -  9.51 - 9 .2 7 1+15.85 1 .61 - 5.30
0. 18 538-6 -11 .31 - 9 .1 6 1+17-65 IV191 - 4.95
0* 19 635*- 6 -1 4 .3 3 -9 .0 5 1+20.-67

j
1 .74 - 4.95 j

c . 20 630r4 - 17.01 -0 .5 1 +28.43 2.12 - 4 .2 5  j
0* 21 721.5 -1 9 .5 6 -3 .3 4 1+25.96 1 .9 9 - 4 .3 3
0, 22 753.3 -2 1 .6 4 - 3 .8 0 1+28.23 1 .9 5 - 4 .1 4
0. 23 791.7 -2 3 .7 3 - 3 .7 3 1+30*29 1 .8 8 - 4 .2 2
0. 24 331.0 -2 6 .2 2 -3* 65 1+32.71 2 .02 - 4 .0 2
0. 25 672.6 -25 .58 - 3 .5 3 1+35.27 1 .8 0 - 3 . 9 8  |
0. 26 901. i -3 0 .3 0 -3 .5 1 1+37.04 1 .7 3 - 3 .9 2  •
0. 27 955.0 -32 .57 - 3 .4 3 1+33.84 1 .6 3 - 4 .4 1
0, 23 1006.1 -35 .71 - 3 0 6 1+41.37 0 .93 - 5 .0 9
0. 29 1036.9 -3 7 .2 6 -3*32 1+43-70 1 .0 7 - 4 .6 9  j
0, 30 1052.8 -36 .02 - 3 .2 6 j+44.64 0 .9 3 - 4 .5 9  j

. c . 31 1063.2 -36 .23 - 3 .2 3 1+45*26 O.89 - 4 .2 9
c . 32! IO63.7 -36 .24 -3 .1 9 1+45*29 O.83 - 4 .1 9  |
c . 33 1073 . cj -38 .67 -3 .1 9 1+45*34 0 .7 8 - 4 .1 1
0. 34 1075.3 - 38.58 -3 .2 1 1+45*97 0 .90 - 3 .7 9  !
c. 34 1075.3 -36 .59 - 3 .1 6 j+45.97 0.90 - 3 .7 5  |
0. 35 1074.4 -38 .62 -3 .1 7 1+45.92 0.82 - 3 .9 2

0. 36 1046 • 8 -36 .79 -3 .1 1 1+44*23 0 .81 -3 -7 0

0. 37 i g i M -34 .90 - 3 .0 6 +42.62 1 .2 6 - 2 .95  |

c. 33 1030.8 -3 5 .6 6 -8 .0 5 1+43-33 0 .89 -3*36 1
i

0. 39 1060. 1! -37 .31 - 3 .0 8 1+45.07 0.93 - 3 .2 6  j
J

! <>• 4 0 | 1081.3 -33 .53 -3 .0 2 i+46.33 0 .92 -3*17 j

C. 1093. 3! -39 .32 -7 .9 9 i+4 7 .0 4 ’O.96 - 3 .1 8  |
0. 42 1097. ii -39.44! - 7 .9 2 + 47.27■ •

1 .00 - 2 .9 6
0. 43' 1 1 1 6 .5i -40 .3 9 - 7 .8 3 I + 48.42!

|
0 .88 - 2 .7 9

0. 44; 1 1 1 8 .6-j -4 0 .3 9 s - 7 .7 6 [+43.54 j 0 .94 - 2 .5 4
0, 45 1119*6! -40 .50 - 7 .6 9 i+48.60 1 .02 - 2 .4 4

^  *■
. ..



GRAVITY DATa  SeELT -;0 . 31

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT
J

S t a t i o n E le v . Obs .

j 1
!

T h e o re t .  jElev* j T e r r .

! ■ ■ ! 
1! i 

! 1 
Bouguer j

( n . )
:

Grav. Grav. jC o r r .  !C o r r . Anomaly 1
(mgal) j(m gal) (m g a l ) j (m g a l )

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - i- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - i- - - - - - - - - - - - - - - - - - - - - - - - - - - - i- - - - - - - - - - - - - - - - - - - - - - - - - - -

(mgal) |
! .  . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . )

0 .4 6 1 1 0 9 .5 1 -3 9 .6 4 - 7 . 6 1 14*48.00 1 01 - 2 .*31

0 ,4 7 1 0 8 4 .7 - 3 8 .1 7 | - 7 . 5 5 i+ 46 .53 1 10 - 1 , .96

0 .4 3 1 0 6 5 .3 - 3 7 .1 5 - 7 . 4 9 1+45.41 1 03 —2 *07

0 .4 9 1 0 5 1 .2 - 3 6 . 1 3 - 7 . 3 3 1+44.54j 0 93 - 1 , 86

0 .5 0 1 0 3 6 .7 -3 5 .1 4 - 7 . 3 3 1+43.69 0 39 . 1 . 76

0 .5 1 1 0 2 5 .3 - 3 4 . 2 9 - 7 . 3 1 + 4 3 .0 4 0 64 - 1 . 79 I
0 .5 2 1 0 1 9 .5 - 3 3 . 6 7 - 7 . 1 9 j+ 4 2 .6 7 0 81 - 1 ,

35 l
0 .5 3 1 0 0 3 .4 - 3 3 . 0 4 - 7 . 2 5 i+ 42 .01! 0 65 - 1 . 44 j

0 .5 4 9 9 3 .7 - 3 2 . 2 7 - 7 . 2 1 1+41.43 0 75 - 1 .
__

17 1

0 .5 5 9 9 6 .5 - 3 1 . 9 8 - 7 . 2 0 1+41.30 0 71 —1 *04

0 .5 6 1 0 0 4 .7 - 3 2 . 3 7 - 7 . 2 0 1+41.79 0 64 - 1 . 01 |

0 .5 7 9 9 6 . 3 : - 3 1 . 9 4 - 7 . 1 3 +4 1 .3 2
*

0 74 -0* 88 • |
1

0 .5 3 9 1 5 .6 - 2 6 .9 7 - 7 . 0 4 1+ 36.51i 0 85 -O '*52 j

0 .5 9 90 3 .8 - 2 6 . 0 2 - 7 . 0 0 1+35-80 0 88 -0* 21 :

0 .6 0 9 0 3 .4 - 2 5 . 3 7 - 6 . 9 4 1+35.78 iO 85 -0**05 j

0 .6 1 9 0 2 .4 - 2 5 .8 1 - 6 . 3 7 i+ 3 5 .7 2 0 83 0* 00 ;

0 .6 2 9 0 0 .7 - 2 5 .6 5 - 6 . 3 2 1+35.62 0 86 + 0,*14

0 .6 3 8 8 4 .7 - 2 4 . 6 2 - 6 . 7 6 1+34.67 0 89 +0* 31

0 .6 4 8 7 3 .0 - 2 3 . 6 0 - 6 . 7 1 1+33.93 0 92 +0* 72 !!
0 .6 5 866.9; - 2 3 . 0 1 - 6 . 6 6 1+33.62

:
1 04 +1. 12

0 .6 6 9 4 1 .3 - 2 7 .4 4 - 6 . 6 1 + 33 .03 0 70 + 0 81

0 .6 7 9 3 9 .0 - 2 6 .9 4 - 6 . 5 7 + 3 7 .3 9 0 69 +1. 20

0 .6 8 9 2 8 .0 - 2 6 .0 9 - 6 . 5 2 j + 3 7 .2 4 0 62 +1. 38

0 .6 9 9 3 3 .1 - 2 6 .2 3 - 6 . 4 7 1+37.54 0 90 +1,*37

0 .7 0 9 3 8 .0 - 2 6 .4 4 - 6 . 4 2 1 + 3 7 .8 3 0 70 +1.,80

0 .7 1 9 3 2 .6 - 2 6 .4 0 - 6 . 5 3 1 + 3 7 .51 0 62 +1. 51

0 .7 2 9 3 0 .3 - 2 6 .1 0 - 6 .2 8 1 + 3 7 .3 7 0 71 +1.*75

0 .7 3 912 .6 - 2 5 . 0 0 - 6 . 2 3 1+36.33 0 63 +1 *87

0 .7 4 893'. 3 - 2 3 .6 9 - 6 . 1 3 1 + 3 5 .1 3 0 54 + 2 *03 !
1

0 .7 5 . 864 •6 - 2 1 . 9 0 - 6 . 0 6 1 + 3 3 .4 3 0 62 + 2 .27 |

0 .7 6 8 4 9 .1 - 2 0 .3 3 - 5 . 9 3 1 + 3 2 .5 6I
0 53 + 2 41 1l

0 .7 7 8 4 5 .2 - 2 0 .5 7 - 5 . 9 2 j + 3 2 .3 3 0 45 + 2* 42 |

0 .7 3 822 .2 - 1 8 .9 3 - 5 . 8 7 [+ 3 0 .9 6 0 45 + 2..74

0 .7 9 3 2 4 .1 - 1 8 .8 3 - 5 . 3 3 1 + 3 1 .0 8j
0 45 + 3.*00 !

!
0 .8 0 3 3 9 .0 - 1 9 . 6 3 - 5 . 7 9 1 + 3 1 .9 6 0 46 + 3. 08 i

!
0 .3 1 3 4 2 .3 -19 .7 4 ; - 5 . 7 3 1 + 3 2 .1 6? 0 39 + 3. 21 !



GRAVITY DATA SPELT iiO. i 2

GLASGOVf UNIVERSITY GEOLOGY DEPARTIyiENT

S t a t i o n E lc v .
( f t . )

| Obs.
: Grav.
| (mgal)

iT h e o re t . 
I Grav. 
j(mgal)

1
E lc v .
C o r r .
(mgal)

j T e r r .
1C o r r .
! (m gal)

i
j Bouguer 
| Anomaly 
j (mgal)

P .  1 7 4 8 .0

i

1 -12 .65 - 5 . 0 6 + 2 6 .6 6 ! 0 .4 1 + 5 .4 9
P .  2 7 7 1 .9 - 1 4 . 1 1 - 5 . 0 2 + 2 3 .0 9 0 .4 1 1 + 5 .5 0
P .  3 7 9 7 .4 - 1 5 . 3 6 - 5 . 0 0 +2 9 .6 1 0 .7 0 + 6 .0 8
P . 4 7 9 7 .2 - 1 5 . 2 9 - 4 . 9 2 + 2 9 .5 9 0 .6 1 + 6 .1 2
P . 5 7 8 3 .5 - 1 4 . 4 0 - 4 . 3 8 + 2 3 .7 3 0 .4 2 + 6 .0 5
P .  6 7 7 0 .9 - 1 3 . 8 5 - 4 . 7 9 + 2 8 .0 3 0 .4 4 + 5 .9 6
P . 7 7 5 8 .9 - 1 3 . 5 0 - 4 . 7 5 + 2 7 .3 1 0 .5 1 + 5 .7 0
P . 8 7 6 0 .9 - 1 3 .7 5 - 4 . 7 1 + 2 7 .4 3 0 .5 4 + 5 .6 4
P . 9 7 6 7 .2 - 1 4 . 2 4 -4*  63 + 2 7 .8 1 0 .5 9 + 5 .6 1
P .  10 7 7 3 .5 - 1 4 . 3 0 - 4 . 6 3 + 2 8 .1 8 0 .4 4 + 5 .3 2
P . 11 8 0 0 .1 - 1 5 .6 1 - 4 . 5 5 + 2 9 .7 7 0 .4 8 + 6 .2 2
P .  12 7 9 2 .1 - 1 5 . 3 0 - 4 . 4 3  '+29 .29 0 .4 3 ► 6 .0 7
P .  13 7 3 7 .4 - 1 4 . 8 0 - 4 . 4 2  1*29.01 0 .4 6 + 6 .3 3
P . 14 771* 3 - 1 3 . 3 3 - 4 . 3 7  1*28.05 0 . 4 9 + 6 .4 7
P .1 5 7 5 0 .8 - 1 2 .6 1 - 4 . 3 0  1*26.83 0 .5 3 + 6 .5 8
P . 16 7 4 2 .5 - 1 2 . 1 1 - 4 . 2 6  ,+ 26*34 0 . 5 6 + 6 .6 6
P . 17 7 4 4 .1 - 1 2 .1 2 - 4 . 2 3  |+ 2 6 .43 0 .4 8 + 6 .6 9
P .  13 7 4 6 .4 - 1 2 . 1 3 - 4 . 1 1  j+26.57 0 .6 1 + 6 .9 2
P . 19 !7 4 3 .2 - 1 2 . 0 5 - 4 . 1 7  1*26.68 0 .6 4 + 7 .2 3
P . 20 j7 5 1 .7 - 1 2 . 0 2 - 4 . 1 4 + 2 6 .8 3 0 .6 5 + 7 .5 0
P .  21 753*3 - 1 2 .1 4 - 4 . 1 2 i► 2 6 .9 8 0 .7 5 + 7 .6 0
P . 22 7 5 6 .8  I - 1 2 .2 2 - 4 . 1 5  (*27.19 0 .6 1 + 7 .5 6
P .  23 ij7 6 0 .4 - 1 1 .9 9 - 4 . 0 5  1+27.40 0 .5 7 + 7 .9 6
P . 24 7 6 6 .6 - 1 2 . 0 8 - 4 . 0 2  (*27.27 0 .6 2 + 7 .3 2
P . 25 7 6 9 .8 - 1 2 . 1 5 - 4 . 0 9  1*27.96 0 .5 5 + 8 .4 0
P . 26 | 7 8 1 .9 - 1 2 .4 1 - 3 . 9 5  f+ 23 .68 0 .5 4

.
+ 3 .3 9

P . 27 7 8 0 .6 - 1 2 .8 7 - 4 . 0 2  j+23.60 0 .5 2 + 8 .3 6
P . 23 !7 8 6 .5 - 1 3 .0 5 - 3 . 9 9  [+23.9* 0 .5 6 + 8 .6 0 \
P . 29 770*2 - 1 1 .6 5 - 4 . 0 1  + 2 7 .9 8 0 .6 7 + 9 . 1 2 '
P . 30 773*7 - 1 1 . 5 5 - 4 . 0 1  * 2 8 .1 9 0 . 6 3 + 9*44
P. 31 7 7 3 .1 - 11 .61 —4 .0 0  >+23 .46 0 .6 0

,
+ 9 .5 3

P . 32 : 7 3 9 .4 - 1 2 . 0 0 - 4 . 0 1  1+29.13 0 .5 3 + 9 .3 3

P. 33 :7 8 3 .1 - 1 1 .6 9 - 4 . 0 0  1+29.05 0 .5 7 + 1 0 .0 6

P . 34 7 9 7 .3 - 1 2 . 0 4 , - 3 . 9 8  1+29.60 0 .5 3 + 1 0 .2 9 !
P . 35 j 6 0 1 .1 - 1 2 . 0 9 - 4 . 0 0  j+29. 82 | 0 .5 4  | + 1 0 . 4 0 |
p .3 6  ; 8 0 6 .4  !- 1 2 . 0 3 - 3 . 9 7  + 3 0 .1 4 0 .4 3 + 1 0 . 7 5 |
p .  37 ; 8 0 7 .8 - 1 1 . 9 2 - 3 . 8 9  N+ 30.22  | 0 . 4 9  | + 1 1 . 0 3 |



GKAVITY LaTa Si-Ei/i' . . 0 . 3 3

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT
i

S t a t i o n j E le v .  
i ( f t . )
i
i

; Ob s .  | The o re  t . '  
I Grav. [Grav.
I (mgal) j (m g a l)

E le v .  jT e r r .  
jC o rr .  jC o r r .  
i ( m g a l ) | ( m g a l )  
| i

Bouguer
Anomaly
(mgal)!

P .  33
!

|309*3
ii
- 1 1 .9 4 - 3 . 8 3 [ .3 0 .3 5 !  <3.61 > 1 1 .2 7

P. 39 3 1 3 .7 - 1 2 . 0 8 - 3 . 3 0 *■30.53! 0 . 4 9 * 1 1 .2 3
P .4 0 315.7 - 1 2 . 0 0 - 3 . 8 4 > 3 0 .7 0 !  0 . 5 1 * 1 1 .5 0
? . 4 l 3 1 3 .8 - 1 2 . 0 8 - 3 - 7 8 >30.831 0 . 4 8 * 1 1 .6 4
P . 42 3 2 3 .0 - 1 2 . 0 3 - 3 . 7 6 >31 .13! 0 . 5 0 >1 1 .9 3
P. 43 3 2 6 .6 - 1 2 .1 0 - 3 . 7 4 > 3 1 .3 4  0 . 4 8 > 1 2 .1 2 !
P .4 4 331.3 - 1 2 , 5 6 - 3 . 3 1 t 31 . 85; 0 .  48 ♦ 1 2 .0 0
P. 45 336*3 - 1 2 . 6 6 - 3 . 6 3 * 31. 92 ! °* 4 9 * 1 2 .2 5
P . 46 3 4 3 .9 - 1 3 .0 7 - 3 . 6 5 * 3 2 .3 7 > 1 2 .2 9 ;
P*47 8 5 2 .6 - 1 3 . 4 5 - 3 . 6 2 *32 .89!  0 . 5 4 *12 .49
P . 43 8 6 2 .8 - 1 4 . 4 0 - 3 . 6 6 *33 .50[ 0*57 * 1 2 .2 4 !
P . 49 3 3 2 .8 - 1 5 . 8 3 - 3 . 5 3

»
*34 .69 !  0 . 6 4

1
1 .

* 1 2 .0 5

i
. ■ |

G' 1 2 3 4 .0 ♦ 7 .6 5

V , \
•

- 0 . 0 7

!
‘1-

-  3 .93; 1 .5 2

j* |
* 1 .3 0 !

{«• 2 . 2 4 9 .4 * 7 .6 4 * 0 .0 1 -  3 .0 1  1 . 4 0• | * 1 .5 7 !
Q. 3 2 6 7 .3 ♦ 5 .9 2 * 0 .0 3 -  1 .9 1  1 .2 2 * 1 . 4 4 |
g. 4 2 3 5 .5 * 4 .7 2 * 0 .1 3 -  0 .3 6  1 .2 0 * 1*32
g. 5 306. S * 3* 36 * 0 .1 3 * 0 .39 : 1 .1 4 * 1 .1 5 ;
Q. 6 3 2 2 .1 * 2 .4 9 * 0 .1 7 * 1 .3 1  1 . 0 8 * 1 . 1 8 !
Q. 7 3 3 6 .7 * 1 .5 1 * 0 .2 2 * 2.13 ; 0 . 9 1 * 0 . 9 4 j
Q. 3 3 5 6 .0 * 0..59 > 0 .2 9 * 3.33; 0 . 3 8 * 1 . 2 2 !
Q. 9 3 5 1 .5 ♦ 0 .6 5 i*0 . 38 * 3*06; 0 . 7 6 * 0 .9 3 |i
g . i o 3 5 5 .3 ♦ 0 .7 1 * 0 .4 5 * 3*29 0 . 6 6 > 1 .4 4 !
q • 11 3 6 1 .8 ♦ 0 .4 9 *0 . 52 * 3*68 0 .6 6 > 1 .4 3
Q.12 3 6 3 .4 -  0 .01 * 0 .5 3 * 4.07; 0 . 6 0 > 1 .3 7 !

Q.13 3 7 6 .6 -  0 .5 4 *0 .62 * 4.50; 0 . 5 5 ■ > 1 .2 6 !
Q.14 3 7 9 .0 -  0 .7 7 * 0 .7 1 * 4.70; 0 . 3 3 > 1 .3 0 ;

0 .1 5 3 9 7 .3 -  1 .6 4 * 0 .7 9 * 5 .79 | 0 .4 9 > 1 .5 6 !i
‘0 16 4 2 0 .6 -  3.13 *0.95 ► 7 . 1 8  0 .4 5 * 1 .5 3 j

.17 43'6 .6 -  4 .2 7 * 1 .0 5 * 3 .1 3  0 . 3 3 * 1 .4 2 |

w.1-3 4 3 9 .1 -  4 .4 9 * 1 .1 2 * 3.2-3 0 . 3 4 * 1 . 38;
. . 1 9 ' 4 4 7 .3 -  4 .9 6 a . 22 * 3.77; 0 .3 1 > 1 .47!
.,•20 4 4 4 .1 -  4 .3 4 ►1. 34 * 3.50j 0 .28 * 1 .4 7 !
Q.21 4 4 4 .6 — 4 .  ’2 * 1 .4 0 * 3 .  61; 0 .  ? 3 * 1 . 6 0
*.22 4 4 5 .8 -  5 .0 3

1
■4-1.53 * 3.68: 0 . 2 3

!
* 1 .49!

!



GRAVITY DATA SHEET iiQ. ^

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n j E l c v .  
| ( f t . )
*

. i __

1 Obs. I ' lh e o re t i  
1 Grav. jGrav. 
j (mgal) j(mgal)

E lc v .
|C o r r .
(mgal)

1

T e r r .  
C o r r . 
(m gal)

Bouguer
Anomaly
(mgal)

i
•

Q. 23
I
4 5 2 .1 (-5.49

1
* 1 .5 6

1l
* 9 .0 5 0 . 2 5 * 1 .5 0 I

0*24 4 5 ' i . 5 - 5 .7 6 ♦ 1 .6 2 * 9 .4 9 0 . 2 3 * 1 .7 1  |
.2 5 4 6 2 .1 -5 .9 7 ♦ 1 .6 9 ♦ 9 .6 5 0 .2 3 * 1 .7 3  |

g .26 4 6 0 .9 - 6 , 0 2 * 1 .7 5 1-9.53 0 . 2 2 * 1 .6 6

v  • 27 4 5 5 .2 - 5 .7 4 ♦ 1 .3 2 ♦ 9* 24 0 .2 2 ♦ 1 .6 7
Q.2 8 4 4 4 .9 - 5 .3 2 *1# 83 * 8 .6 2 0 . 2 3 ♦ 1 .5 4  !
<3*29 4 4 7 .7 - 5 .5 7 * 1 .9 4 ♦ 3 .7 9 0 . 2 0 ♦ 1 .4 9  1
Q.3 0 4 4 3 .3 - 5 .7 1 ♦ 1 .9 7 * 3# 83 0 . 2 3 11 . 4 5 i!

g .  31 4 5 0 .0 - 5 . 9 6 ♦ 2 .  CO * 8 .9 3 0 . 2 2 ♦ 1 . 3 2

g .32 4 4 3 .5 - 5 . 6 8 * 2 .0 2 + 8 .5 4 0 . 2 5
•

♦ 1 .2 6

0 .3 3 4 3 7 .0 - 5 . 3 1 ♦ 2 .0 5 * 3 .1 5 0 .2 5 * 1 .2 7

Q.34 434-0 - 5 . 4 0 * 2 .1 2 * 7 .9 3 0 . 3 0 * 1 .1 3 *

Q.35 4 1 5 .4 - 4 . 5 2 * 2 .1 6 * 6 .8 7 0 .2 7 * 0 .9 1 !!
c .3 6 3 3 3 .3 -3 * 2 0 * 2 .2 2 * 5 .3 1 0 .4 1 * 0 .3 7 i

v.3 7 3 7 6 .5 - 2 . 6 5 * 2 .2 9 * 4 .5 6 0 .4 5 * 0 .7 3

q .3 3 3 6 4 .4 - 2 . 1 4 * 2 .3 5
* 4 .0 0 0 .3 3 ♦ 0 .7 2 ■ 1 1

Q.3 3 3 46 .9 - 1 . 2 3 ♦ 2 .3 9 ♦ 2 .9 1 0 .3 0 ♦ 0 .5 0

Q« 40 3 53 .2 - 2 . 0 3 * 2 .4 7 * 3* 30 0 .3 2 * 0 .1 4 |

g .41 3 3 3 .4 - 1 . 5 6 * 2 .5 5 * 2 .3 8 0 .2 6 - 0 . 2 4

C .42 3 3 3 .6 - 1 . 4 0 * 2 .6 1 ♦ 2 .0 3 G. 26 - 0 . 3 2
|

4 .4 3 333*7 - 1 .5 2 . * 2 .6 2 * 2 .0 9 0 .2 4 - 0 . 4  4 j

0 .4 4 3 2 7 .5 - 1 . 2 6 * 2 .6 3 ♦ 1 .7 0 0 .2 2 - 0 , 5 3

Q* 45 3 2 0 .9 - 0 .3 1 * 2 .7 1 * 1 .2 9 0 . 2 2 - 0 .  36

<.46 3 1 4 .2 - 0 . 6 1 * 2 .7 7 * 0 .3 8 0 .2 2 - 0 . 6 1

g • 47 3 0 7 .6 - 0 . 2 7 * 2 .  36 * 0 .4 7 0 . 2 3 - 0 . 5 3
.

q . 4 3  ' 3 0 1 .3 ♦ 0 .0 3 * 2 .9 6 ♦ 0 .0 3 0 .2 2 - 0 . 5 3 •1
v .4 9 2 3 0 .5 4*0. 46 *3*02 - 0 . 5 9 0 .2 6 - 0 . 7 2

Q.50 2 ‘!0 .3 ♦ 1 .0 2 ♦ 3*06 - 1 . 1 9 u .2 5 - 0 . 7 3

0 .5 1 271-4 «*2.i7 * 3 * 15 - 1 . 7 7 0 .2 2 - 0 . 1 0

Q.52 2 6 1 .5 ♦ 2* 31 * 3 .22 - 8 . 3 9 0 .2 1 - 0 . 0 2

Q .53 2 5 4 .3 * 2 .9 7 ♦ 3*29 - 2 . 3 3  10.21
• i

- 0 . 2 3

0*54 2 5 5 .4 *3*01 + 3* 30 - 2 . 7 7 0 .8 1 - 0 . 1 2

C .5 3 1 2 5 6 .5 . 3 . 0 0 * 3 .3 0 - 2 . 7 0 0 .2 0 - O .u ?

r r 2 t  j ) ) 2 5 6 .4 * 2 .9 3 * 3 .3 0 - 2 . 7 0 0 .2 2 —0 .1 2
,  i  *  /  /

0 .5 6  ! 2 5 6 .2 *3*04
* 3 :3 4  ;i - 2 . 7 2 0 .2 1 0 .0 0

Q. 57 2 1 3 .1 * 3 .8 1 + 3* 40 - 3 . 2 2 0 . 1 9 ♦ 0 .31
 ̂• -'I

g .  53 * 2 3 0 .1  > 4 . 6 1
,  r _

♦ 3*4f - 4 . 3 4  | 0 .2 3 * 0 .1 0

0 .5 9  ' 2 1 2 .6 1 * 5 .5 9
i

_  - 
* 3 .5 6 - 5 . 4 2 0 .2 5 *0 .1 1

I



GRAVITY UATA i j i i l / i -  X x ; \J » 35

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

I
S t a t i o n E le v .

( f t . )
Obs.
G rav .
(m gal)

1

T h e o r e t . 
|Grav. 
(m gal)

r~

lE lev .
C o r r .
(m gal)

T e r r .
C o r r .
(m gal)

.

r—■—■ ■■ ■■
I
I Bouguer 

Anomaly 
(mgal)

I ................

Q.60 198.6 >6.26 ♦ 3 .63 - 6 . 2 9 0 .2 2 - 0 .0 4
Q.61 187 .3 ♦ 6.57 ♦ 3 .69 - 6 .9 9 0 .2 2 - 0 . 3 8
Q. 62 191. J ♦7 .23 ♦ 3 .75 - 7 .3 5 0 .1 9 - 0 . 0 5
Q.63 177 .6 ♦7 .46 ♦ 3 .79 - 7 . 5 9 0 .2 0 - 0 .0 1
q.64 177 .2 ♦7.98. ♦ 3.86 - 7 .6 1 0 .1 3 ♦ 0.54
Q.65 146.2 ♦7.56 ♦ 3.96 - 9 .5 4 0 .1 9 - 1 . 7 0  :
a • 66 1 3 1 .8 ♦ 8 .36 ♦ 4 .04 - 1 0 .4 3 i0 .2 2l - 1 . 6 3
Q.67 124.2 ♦ 8 .71 ♦4 .11 - 1 0 . 9 0  0 . 2 1 - 1 .7 4
g .6 8 119.6 ♦ 8 .55 ♦ 4 .19 - 1 1 .1 9  0 .2 2 - 2 . 1 0
g .6 9 121.0 ♦ 8 .24 ♦ 4 .24 - 1 1 .1 0  0 .2 2 - 2 .2 7
Q.70 118 .0  It 8 .  22 ♦ 4. 31 - 11 . 2 8 |o . 2 2 - 2 .4 0
Q.71 125 .5 ♦7*68 . 4 . 3 8 - 1 0 .3 2  0 .2 3 - 2 . 4 0 i

Q.72 129 .0 ♦7# 31
i

. 4 . 4 6 - 1 0 .6 0  0 .2 1

! - 
l

- 2 . 4 9 <; ■

jj

H. 1 279.9 - 2 .2 5 ♦ 4 .36

.

- 1 .2 4 0 .2 4 - 2 . 7 6

Ii
i

j

H. 2 238.8 - 2 . 6 3 ♦ 4 .27 - 0 .6 9 0 . 2 7 - 2 .6 5
«. 3 294.6 - 2 . 9 3 . 4 . 2 2 - 0 .3 3 0 . 3 3 - 2 . 6 3

1
i

n. 4 303.6 - 3 . 2 9 ♦ 4 .1 7 ♦0 .2 2 0 . 5 0 - 2 . 2 9
j
j

H. 5 326.3 - 4 .3 7 ♦ 4 .0 8 ♦1 . 6 3 0 . 3 3 - 2 . 1 5 1
II. 6 329.5 -4 .3 4 . 3 - 9 8 ♦1 .83 0 .3 1 - 2 . 0 9

1

R. 7 325.8 -3*41 ♦ 3 .90 ♦1.60 0 . 3 7 - 1 .4 1 |
R. 8 320.8 - 2 .7 9 ♦ 3 .78 ♦1.29 0 .3 4 - 1 .2 5

j

H. 9 312.6 - 2 . 1 9 ♦ 3.71 ♦0.70 0 . 3 3 - 1 . 2 5
R.IO 304.1 - 1 .5 2 ♦ 3 .63 ♦ 0 .25 0 . 1 0 - 1 . 1 3
H . l l 312.9 - 1 . 9 2 ♦ 3 .53 ♦ 0 . 3 0  (0 .  37 - 1 . 1 0
11.12 302.9 - 1 .2 1 ♦ 3 .43 ♦ 0 .1 8 0 .4 3 - 0 . 9 9
R.13 328.3 - 2 .7 2 ♦ 3-37 ♦1.69 0 .  30 - 1 .0 3
Ii.14 357.1 —4.12 ♦ 3.31 ♦ 3 .4 0 0 . 3 6 - 0 . 9 2

U. 15 305.0 - 5 .7 7 ♦ 3 .21 ♦ 5 .06 0 .3 6 - 1 . 0 1

R.16 393.3 —6 .3 8 ♦ 3 .15 ♦ 5 .85 0 . 4 0 - 0 . 3 5
R.17 403.7 - 6 . 3 3 ♦ 3 . 0 8 ♦ 6 .17 0 .4 0 - 1 . 0 5
H.18 394.3 - 6 .0 5 ♦ 3 .00 ♦ 5.61 0 .3 3 - 0 . 9 3
R.19 3(J6»Oi*6» 21 ♦ 2 .9 0  j .5 .72 0 .44 - 1 . 0 2
R.20 400.7 - 6 . 3 9 ♦2 .82  |*5.99 0 .4 4

-
- 1 . 0 1

R.21 4 0 0 .8 - 6 . 5 2  ^ 2 .75  j*6»00 0 . 4 9 - 1 . 1 5 • >



GRAVITY DATA SHEET NO.

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S ta tio n E lc v .
( f t . )

Obs.
G rav.
(m gal)

T h e o r e t .
G rav .
(m gal)

E le v .
C o r r .
(m gal)

!
| 1 

T e r r ,  j Bouguer; 
C o r r .  ! Anomaly1
(m gal)  1 (m gal) |!i - !

R .22 389. J - 5 .7 4 ♦ 2 .65 ♦5 .3 1 0 .6 0

*

- 1 . 0 5  I

R.2 3 399.1 - 6 .3 2 ♦ 2.55 ♦ 5 .9 0 0 .4 7 - 1 . 2 7  1

R.24 409.0 - 6 .7 1 ♦ 2 .46 ♦ 6.25 0 .6 2 - 1 . 2 5 1
B.23 307.6 - 5 . 5 3 ♦ 2 .37 ♦ 5 .21  p * 67 • 1 .1 5
H.26 303.3 - 5 .3 7 ♦ 2 .26 ♦ 4 .96 0 .6 7 - 1 . 3 5
R.27 387.9 - 5 . 7 3 ♦ 2 .16 ♦ 5*23 0 . 6 5 • 1 .5 6
R.2 8 303.5 - 5 .4 1 ♦ 2 .07 ♦ 4.97 0 .5 0 - 1 .9 5
R. 29 382.1 - 5 . 1 6 ♦1 .99 ♦ 4 .89 0 .6 5 • 1 .5 0

R. 30 399*6 - 5 . 9 0 ♦1 .90 ♦ 5 .93 0 .5 3 —1.37
R.31 409.3 - 6 . 3 9 ♦ 1 .35 ♦ 6 .51 0 .5 6 —1.34
R. 32 406.9 - 5 . 9 8 ♦ 1 .7 6 ♦ 6 .3 6 0 .6 0 - 1 . 1 3

R. 33 414.0 - 6 . 4 3 ♦1 .69 ♦ 6. 33 0 .5 4 • 1 .2 4
R. 34 42?. 3 - 6 .3 1 ♦1 .53 ♦ 7 .2 3 0 .6 0 —1 * 22

• ,&i ■
R.35 409.1 - 5 .5 7 ♦ 1 .4 9 *6.49 0 .7 4 - 0 . 7 2
R. 36 402.0 - 5 .2 0 ♦1*40 ♦ G.07 0 .5 7 - 1 . 0 3 ■

R. 37 400.2 - 5 . 4 6 ♦1 .33 ♦ 6.44 0 .6 9 - 0 . 8 7
R. 39 412.7 - 5 . 7 5 ♦1 .22 ♦ 6.71 0 . 6 4 - 1 . 1 5
R.39 421.6 - 6 .0 4 ♦1.10 ♦7 .24 0 .6 5 - 0 .9 1
K. 40 441.9 - 7 . 4 6 ♦1.02 ♦ 0 .4 5 0 .61 - 1 . 2 5
R.41 456.9 - 3 . 3 5 ♦0 .9 7 ♦ 9 .34 0 . 6 2 - 1 .2 9

R.42 469.3 - 0 .9 1 ♦ 0 . 9 3 v ’clO.10 0 .7 0 - 1 .0 3

R. 43 404.5 - 9 . 7 2 ♦ 0 .7 9 • 1 0 .  90 0 .6 9 - 1 . 1 3
K.44 485.4 - 9 . 7 6 ♦0 .75  1►11.04 0 .6 3 - 1 . 2 1

H. 45 477.6 - 9 . 3 0 ♦0 .70 1-10.57 0 .7 3 - 1 .1 7
H. 46 457.6 - 3 .1 2 ' *0.62 ♦ 9 .38 0 .71 - 1 . 2 6

H. 47 45C.5 - 7 .7 5 ♦ 0 .5 3 ♦ 3 .96 0 .6 3 - 1 . 4 9

R. 43 447.9 - 7 . 5 6 ♦0.52 ♦ 8 .00 0 .5 3 - 1 .5 6

R.49 427.7 - 6 . 4 7 ♦0.47 ♦7 .60 0 .4 0 - 1 . 7 9

R. 50 419.3 - 5 .0 4 ♦ 0 .4 2 ♦7 .12 0 .4 1 - 1 .7 5

H.51 402.2 - 5 . 2 1 ♦0.37 ♦ 6 .03 0 .67 —1 . 96

R.52 409.1 -5 .29 ♦ 0 .3 0 ♦ 6.50 0 .5 1 - 1 . 8 5

R. 33 400.7 —4.15 ♦ 0 .2 5 ♦ 6.00 0 .64 - 1 . 1 3

R. 54 39O.7 U 3 . a 2 ♦0 .20 ♦ 5.37 0 .6 2 - 1 .0 3

R.55 404.1 - 4 .1 1 ♦ 0 .15 ♦ 6 .19 0 .5  0 - 1 .1 4

R. 36 411.3 - 4 . 4 9 ♦ 0 .11 ♦ 6 .6 3 0 .4 0 - 1 . 2 2

H.37 424.3 - 5 . 0 2 . 0 . 0 5 ♦7 .40 0 . 3 6 - 1 .0 8

R. 58 430.9 - 3 .2 5 0 .0 0 ♦7 .79 0 . 3 6 - 0 . 9 7

R.59 443.5 - 6 . 1 0 - 0 . 0 5 ♦ 8 .66 0 .37 - 3 . 9 9



GRAVITY DATA SnELT .<0.
37

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n

R.60

E le v .
(ft.)

♦52.9

Obs. j T h e o r e t . l E l e v .  j T e r r .  I Bouguer!
Grav. 
(m g a l)

G rav.
(m gal)

*• 6. 4 J - 0*12

C o r r .  I C o r r .  | Anomaly 
(m gal)  j (m gal) | (m gal) ;

♦ Q.XOj 0 .4 0  I - 0 .9 2  
¥ 9.06! 0*42 i —0*72K. 61 452.3 -  6.14 - 0 .1 9

R.62 451.6 -  5.91. - 0 . 2 4
fl. 6 3 473*0 -  7.2S - 0 . 2 3
R# 64 491.1 — 8 .65 - 0 . 2 9
R.65 523.3 -  9.63 - 0 . 3 4
R.66 543.6 - 1 0 .7 9 -0* 39
8.67 559.1 - 1 1 .7 1 - 0 . 4 3
R.68 567.4 - 1 2 .1 9 - 0 . 4 3
R.69 590.2 - 1 3 .5 7 - 0 . 5 3
R.70 603.4 - 1 4 .5 9 - 0 . 5 7
R.71 622.1 - 1 5 .7 8 - 0 . 6 2

R.72 623.1 - 1 6 .0 2 - 0 . 6 9
H.73 635.0 -1 6 .5 5 - 0 . 7 6

K.74 623*0 - 1 6 .0 9 —0.81
H.75 632.1 - 1 7 .0 9 - 0 .8 7
R.76 623.3 - 1 7 .4 1 - 0 . 9 3
K*77 633.9 - 1 7 .7 6 - 0 . 9 9
R.78 623.5 - 1 3 .0 0 - 1 . 0 5
R*79 616.0 —17 .33 —1 .1 5
8 .00 604.2 - 1 6 .9 9 - 1 .2 2
H* 31 504.3 -1 6 .2 3 - 1 . 2 3
ft. 82 563.6 -1 5 .8 2 - 1 . 3 6

R.33 540.1 -1 4 .5 4 - 1 . 4 5
R. 84 525.3 - 1 3 .4 3 - 1 . 5 2

R.85 513.1 -1 2 .9 1 - 1 . 5 9

S. 1 35.4 ♦ 9 .38 ♦ 3*20

3 .  2 33.7 * 9 .36 ♦ 3 .26

3.  3 3)*0 ♦ 9 .88 ♦ 3 .32
3 .  4 34.4 * 9 .79 4*3.33
3 .  9 34. Oj ♦ 9.52 ♦ 3.44
3.  6 33.7! 9 .50 ♦ 3 .49

3* 7 33.2 * 9.34 ♦ 3 .53
S. 8 ! 4 0 . 3|^ 9 .12 *3.56

* 9.02| 0 .5 0 - 0 .4 9
♦10.59: 0 .44 - 0 .4 1
♦ 11.371 0 .4 5 - 0 . 9 9I
*13.32| 0 .4 1 -0 .1 1
♦14 .50  0 .41 -0 .1 4
♦15 .42  0 .4 5 - 0 .1 4
♦15 .92  0 .4 2 - 0 .2 0
♦ 17.27- 0 .4 7 - 0 .2 3
♦ 13 .36  0 .4  5 - 0 . 2 2
♦ 19.17( 0 .4 5 - 0 .6 5
♦19 .53  0 .4 2 - 0 .6 3
♦13.94  0 .4 3 ■•0* 6
*19 .22  0 .4 3 - 1 .1 2
♦13.77J 0 .4 3 - 1 . 6 3
♦13.57! 0 .4 3 - 2 .2 1
*1 9 . 87) 0 .47 - 2 . 2 3
♦ 13.5!3j 0 .4 6 - 2 .  3l
♦13 .81  0 .4 9 - 3 .0 5
*13 .11  0 .45 - 3 o 2
♦ i s i o q  0 .5 6 - 3 . 6 0
*15.991 0 .6 0 - 3 . 3 3
♦14.77 0 .5 7  j -♦  • j 2
♦13.41 0 .6 1  i| - 4 . 3 5
♦12.66 0 .6 0

■ ; I 
■

- 5 . 0 9

- 1 6 .9 6

iii

0 . 5 5 - 7 .2 0
- 1 7 .0 6 0 . 5 3 - 7 . 2 3
- 1 7 .1 2 0 .5 2 -7 -2 7
-17.021 0 .5 6 - 7 . 1 6
- 1 7 .0 5  0 .5 6  ! - 7 . 4 0
- 1 7 .0 6 0 . 5 6 . | - 7 .3 7
- 1 6 .7 8 0 . 53 - 7 . 2 0

- 1 6 . 6l! 0 .6 3  i - 7 . 1 3



GRAVITY DATA SHEET NO.

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S ta tio n E lov.
( f t . )

Obs. 
Grav. 
(mgal)

T h eoret. 
Grav. 
(mgal)

E lcv .
Corr.
(mgal)

T err.
Corr.
(mgal)

.

--------------

Bouguer
Anomaly
(mgal) \

0 . 9 42.0 ♦ 9 .03 ♦ 3.61
"  J  ' ' 

—1 6 . 0 . 6 6 —7.06
0 .1 0 42.5 ♦ 3.36 ♦ 3.63 -16.5Cj0.70 - 7 . 1 8
o a i 47 .9 ♦ 9.43 ♦ 3.67 - 1 6 .1 5  0 .6 9 - 7 . 2 3
3.12 46 .9 ♦ 8.52 ♦ 3 .71 - 1 6 . 22! 0 . 7 3 - 7 . 0 8
3 .1 3 45 .2 ♦ 3.3X >3.73 -Xfi. 33(0 . 0 2 - 7 . 3 2
0.14 39.3 ♦ 8.7X ♦ 3.3o -X6 . 67,0.94 - 7 . 0 3
3 .15 33.1 ♦ 3.60 ♦ 3.34 - 1 6 .7 3  1 .09 - 7 .0 4 * '
3 .16 36.X ♦ 8.35 ♦ 3 .00 - 1 6 . 9x] 0 .5 3 - 7 .1 0
3.17 31.6 ♦ 9 . OX ♦ 3.94 - 1 7 . 2d 1 . 0 8

j
- 7 .0 4

3 .18 23 .3 ♦ 9 .29 ♦ 4 .00 - 1 7 .4 1 ,1 .2 3 - 6 . 7 6
3 .1 9 27 .0 ¥ 9.3X ♦ 4 .05 - 1 7 .4 9  1 .0 3 —5* 91
3.20 25 .2 ¥ 9 .23 ♦ 4 .0 3 —17.61; 1 .3  3 - 3 . 7 9
3.21 26 .2 ¥ 9.X5 ♦ 4 .14 -17 .5511 .34 - 6 .7 9 ; ,* 1 ?
3.22 26.4 ¥ 9.23 ♦ 4 .1 8 -17 .53 ,1*30 - 6 . 6 9 v ‘

S . 23 ?3.X ¥ 9 .2 8 ♦ 4 .30 - 1 7 . 4 2 1 . 1 4
j

- 6 .6 7 t*t

3.24 31.6 ¥ 9.X5 ♦ 4.24 -1 7 .2 0  1 . 2 3 - 6 . 4 0
3.25 34.6 ¥ 8.34 ♦ 4 .23 -1 7 .2 1  0 . 8 2 - 7 .1 4
3 .26 39 .2 ¥ 8.66 ♦ 4 .24 - 1 5 .7 1 U.63 - 6 .7 9
a . 27 42 .0 ¥ 8 .53 ♦ 4 .23 - i 6 . 53 jl.OO - 6 .64

.

3.28 4 2 .3 ¥ 8 .58 ♦ 4 .22 - 1 6 . 5 l | o . 9 3 - 6 . 6 0
3 .29 37.4 ¥ 8 . 7 l ♦ 4 .10 -16 .3311 .13 —C* 63
3 .3 0 36.7 8.94 ♦ 4 .1 6 - 1 5 . 3 3 1 . 2 5I - 6 ,  AO
3.31 32.3 ¥ 9 .06 ♦ 4 .18 - 1 7 .1 3 1 .6 5 - 6 .1 3
3 .3 2 23.X ¥ 9.43 ♦ 4 .20 -1 7 .4 2  1 .43

i
- 6 .1 7 »

3 .3 3 24 .7 ¥ 9 .78 ♦  4 . 24 - 1 7 .6 4  j l . 45 - 6 . 0 4 ■

3 .34 2X.5 ¥ 9 .66 ♦  4 .26 -1 7 .3 5 1 .5 1 - 5 .6 9
8.35 22 .4 >10,11 ♦  4 .29 -1 7 .7 9 1 .6 6 —5 *  60
3*36 2 2 . 3 j a O . I 7 ♦  4.31 - 1 7 .7 6 1 .6 3 - 5 .  '30
3.37 2X.0 t l 0 . 2 8 ♦  4 .35 - 1 7 .3 3  jl. 53 - 5 0 3
3 .3 8 20 .3 ltX 0 .36 ♦ 4 .39 - 1 7 .9 2  1*51 - 5 .5 2
3 .39 2 2 .9  [tXO.55 ♦ 4 .43 -1 7 .7 6 1 .6 3 - 4 .9 7
3.40 25.6  a o . e x ♦ 4 .47 - 1 7 .5 9  1*57 - 4 . 3 1

3.41 3X.5 jtXO.38 ♦ 4 .53 -17 .2 1  1-34 - 4 . 8 3
3.42 4 2 .0  t lO .0 2 ♦ 4 .54 -1 5 .3 0  1*26 . - 3 .3 5
3 .43 5X.5

i

f t 9 .56 ♦ 4. 34 -1 4 .7 4  1 .3 6 - 3 .1 5
3.44 6 0 .3  jt 9.X0 ♦ 4 .52 -14 .21 1 .15 - 3 . 3 1

3.45
i

6 9 .3  jt
1-

3 .6 2 ♦ 4 .52 U13.68X.34
It
I

- 3 .0 7
-



GRAVITY DATA SHEET NO.---------------------   39

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

Station Elev.
( f t . )

Obs.
Grav.
(mgal)

r

Theoret.
Grav.
(mgal)

H"

Elev.  
Corr 6 
(mgal)

. __j

------------5.------------------ p -----------

! |
Terr, j Bouguerj 
Corr. | Anomaly 
(mgal); (mgal) ]

3*46 78 .6 ♦ 8 .01 ♦ 4 .50 -1 3 .1 3 1 . 3 9

!

- 3 . 1 0  1
j

3.47 83 .5 ♦ 7 .4 0 ♦•4.40 -1 2 .5 4 1 . 5 0 - 3 . 0 3  |
3 .48 93 .3 ♦ 6 .70 ♦ 4 .46 - 1 1 .9 0 1 . 8 3 - 2 . 7 3  ;

3 .49 110.1 ♦ 5.92 ♦ 4 .44 -1 1 .2 6 2 . 0 3 - 2 . 7 4
3.50 120.1 5 .96 ♦ 4 .46 -10 .67 2 . 0 2 - 2 . 1 0

3.51 125 .6 5.01 ♦ 4 .48 -10 .34 1 . 7 7 - 2 .9 5
3 .52 123.2 4 .9 8 ♦ 4.54 -1 0 .1 9 1 .7 2 - 2 . 0 2

3.53 126.7 5.27 ♦ 4 .56 -1 0 .2 8 1 .7 1 61

3 .54 119.5 5 .6$ ♦ 4 .5 8 -1 0 .7 0 1 .7 1 - 2 .6 3

3.55 106.4 6 .46 ♦ 4 * 62 - 1 1 .4 8 1 .8 7 —2. 33

3.56 39 .3 7 .3 2 ♦4 .64 -1 2 .4 9 1 .5 3 - 2 . 8 7 j
3.57 7 0 .4 5.51 ♦ 4 .66 -13 .62 1 .4 4 - 2 .8 3 i
3 .5 8 54 .2 9 .0 8 ♦ 4 .6 8 -1 4 .5 3 1 .5 0 - 3 . 1 9 1

3.59 43 .6 9 .76 ♦ 4.71 -1 5 .2 0 1 . 5 3 -3*02 i

3 .60 37.1 10 .11 ♦4.75 -1 5 .6 0 1 .9 1 - 2 . 7 0

3.61 33.6 10.01 ♦ 4 .76 -15 .80 1 .8 8 - 3 . 0 5 i
|

3 .62 37.1 9.71 ♦ 4 .76 -15 .60 1 .8 8 - 3 .1 2 1

3 .63 4 7 .4 9.25 ♦ 4 .76 -1 4 .9 8 1 .9 5 - 2 . 8 9

3.64 57 .1 8 .58 ♦•4.70 -14 .40 1 .3 2 - 3 . 0 9

3 .65 67 .1 8 .06 ♦ 4 • 80 -13 .31 1 .7 6 - 3 . 0 6

3 .6 6 7 4 .9 7 .86 ♦ 4 .34 -13*35 1 .67 - 2 . 9 5

3 .67 82 .0 ♦ 7 .53 ♦ 4 .86 -12 .93 1 .5 0 - 2 . 9 1

3 .6 8 89 .3 ♦ 7 .04 ♦ 4 .88 -12 .49 1 .34 - 3 . 1 0

S . 69 95 .7 ♦ 6 .53 ♦ 4 .92 -12.11 1 .3 4 - 3 . 1 9

3 .7 0  1101.8 ♦ 6 .11 ♦ 4.94 -11 .75 1 .2 5 - 3 . 3 2 s

3.71 1 0 3 .8 ¥ 5*68 ♦ 4.97 -11.34 1 .2 1 - 3 . 3 5

3 .72 114.1 ♦ 5 .39 *♦4.99 -11 .02 1 .0 5 -3*46

3.73 116 .7 ♦ 5 .50 ♦ 5.01 -10 .07 0 .9 7 - 3 - 2 8

3.74 124.4 ♦ 5 .06 , ♦ 5 . 0 3 -10 .41 1 .0 3 - 3 - 1 6

3.75 132 .9 ► 4.60 ♦ 5 .07 - 9.91 0 .91 - 3 . 2 0

3 .76 125.4 ♦ 5 .36 ♦ 5 .09 -10 .35 0 .3 5 - 2 . 9 2

3.77 114 .5 * 6 .17 ♦ 5 .13 -11 .00 0 .3 3 - 2 . 7 4 ■

3 .7 8 104 .0 ♦ 7 .0 9 ♦ 5 .13 -11 .62 0 . 8 2 - 2 . 4 5

3 .7 9 33 .4 7 .9 2 ♦ 5 .17 -12.25 0 .8 7 - 2 .1 6

3 .3 0 93 .7 ♦ 3 .15 ♦ 5 .17 -12 .23 0 .90 - 1 . 9 0

3.31 102 .5 ♦ 7 .6 5 ♦ 5 .19 -11.71 0 .8 6 - 1 . 9 0

3 .32 114.6
•
(♦ 6 .71
1

♦ 5 .18
*

-10.99
. • .

0 .7 7 - 2 . 2 0 *



GRAVITY DATA SHEET NO. 4 0

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

Station Elev,
( f t . )

Obs. 
Grav. 
(mgal)

Theoret.
Grav.
(mgal)

Elev t 
Corr* 
(mgal)

Terri 
Corr 6 
(mgal)

•

Bouguer
Anomaly
(mgal)

---

1 “

.

3*83 125 .0 <6.16 ♦ 5 .20 - 1 0 .3 3 0 .6 9 - 2 . 2 0

3.84 135 .0 , 5 . 6 6 ♦ 5 .20 - 1 0 .2 3 0 .7 2 - 2 . 5 2

a *35 138.9 ♦ 5.41 ♦ 5 .2 0 -  9 .99 0 .6 9 - 2 . 5 6

3# 06 131.1 ♦ 6 .11 ♦ 5 .20 - 1 0 .4 7 0 .71 - 2 .3 2

3 .07 123.7 ♦ 6 .3 6 ♦ 5 .20 - 1 0 .9 3 0 . 6 8 - 2 . 5 6

S . 03 129.8 ♦ 6 .10 ♦ 5 .22 -1 0 .5 5 0 .7 0 - 2 . 4 0

3 .8 9 143.1 ♦ 5 .41 ♦ 5 .22 -  9 .73 0 .6 5 - 2 .3 2
3 .9 0 156.7 ♦ 4 .55 ♦ 5 .22 -  8 .83 0 .6 3 - 2 . 3 5  ji
3.91 170.9 ♦ 3 .75 ♦ 5 .22 -  8 .00 0.  61 - 2 , 2 9  ;

3 .92 182 .9 ♦ 2 .9 9 ♦ 5 .22 -  7 .2 6 0 .5 5 - 2 .3 7

3 .9 3 193.8 ♦ 2 .0 6 ♦ 5 .22 -  6 .58 0 .5 7 - 2 . b 0 i
3*94 190.4 ♦2.33 ♦ 5 .23 -  6 .80 0 . 5 6 - 2 . 5 5  I

3 .9 5 189 .7 ♦ 2 .3 8 ♦ 5 .2 3 -  6.90! 0 .5 3 - 2 . 6 3

3*96 1 86 .5 ♦ 2 .4 6 ♦ 5*24 -  7 .0 4 0 .5 3 - 2 . 6 8 ,

3.97 1 8 4 .3 ♦ 2 .3 3 ♦ 5 .27 -  7 .1 7 0 .5 0 - 2 . 8 9 •
0 .9 8 182 .4 ♦ 2 .62 ♦ 5 .27 -  7 .2 9 0 . 7 0 - 2 .5 7

3.99 102 .2 ♦ 2 .7 6 ♦ 5 .27 -  7 .3 0 0 .4 9 - 2 . 6 5 .

3.100

|

192 .2
.

♦ 2 .91 ♦ 5 .26 -  7 . 3 0  0 . 4 8

■ i
. i

- 2 .5 2

!
T. 1 744.7 - 1 2 .4 6 - 4 . 2 9

!\
1

♦ 26.37 0 .6 2 ♦ 6.37

T. 2 764 .1 -1 3 .7 4 - 4 . 2 3 ♦ 27.52! 0 .5 8 ♦ 6 .26

T. 3< 775 .2 ♦14.54 —4 . 21 ♦ 28.18! 0 .6 8 ♦ 6.24

T. 4 761 .9 - 1 3 .8 5 ••4 .  20 ♦27.39 0 .7 7 ♦ 6.24

T. 5 7 52 .3 - 1 3 .2 7 —4.19 ♦ 26 .82  0 .9 4j ♦ 6 .4 3

T. 6 749 .6 - 1 3 .5 3 - 4 . 1 9 ♦2 6 .6 6  1 .1 4 ♦ 6 .2 1

T. 7 764 .7 -1 4 .5 6 - 4 . 1 9 ♦ 27 .55  0 .9 3 ♦ 5.91

T. 8 793-2 - 1 6 .4 4 - 4 . 1 3 ♦ 29-25, 1 .4 3 ► 6.24

T. 9 793.9 —16 .63 - 4 . 1 5 ♦ 29.29; 0 .8 7 ♦ 5.46

T.10 730.9 - 1 6 .6 3I - 4 . 1 1 ♦ 28.9'jj 0 . 7 6 ♦ 5 .1 4

T . l l 705.1 - 1 6 .6 1 - 4 .0 7 ♦ 28.77 0 .6 7 ♦ 4.39
7*12 766.7 - 1 5 .7 7 - 4 . 0 3 ♦ 27 .6  / 0 .6 6 ♦ 4 .6 6

*•13 752.4 .-15.20 - 3 . 9 9 ♦26.83  0 .6 1 ♦ 4 .38
T.14 751.1 -1 5 .4 1 - 3 . 9 2 ♦ 26.751 0 .6 7 ♦ 4 .2 2

T.15
*
i

754*7 1-15.92 - 3 . 0 6 ♦ 26 .98  0 .6 3!!
•

♦ 3 .96
-



GRAVITY DATA SHEET 110. ^

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n Elev.
( f t . )

Obs.
Gruv.
(m gal)

T h e o r e t .
G rav.
(m gal)

U—

1

Elev.
C o r r .
(m gal)

....... 1------------- -
1

T e r r ,  i Bouguer 
C o r r ,  | Anomaly 
(mgal)! (mgal)

r- -1 •

T.16 756 .9 - 1 6 .1 2 - 4 . 3 6 ♦27.05 0 . 5 5
j

♦ 3.29
T.17 755 .2 - 1 5 .9 8 - 3 . 7 3 ♦26.99 0 . 5 9 ♦ 4.00
T.18 749 .8 - 1 5 .6 9 - 3 .2 7 ♦26.77 0 .7 6

{
♦4 .60  j

T.19 745 .0 -1 5 .9 7 • 3 . 6 2 ♦26.39 0 .6 6 ♦4 .19  |
T. 20 746.5 - 1 5 .4 2 - 3 . 5 6 ♦26.48 0 .6 5 ♦ 4 . 2 8
T .21 745.1 - 1 5 .3 0 - 3 . 4 8 ♦26.40 0 .6 9 ♦ 4 .44
T. 7? 749 .3 - 1 5 .7 9 - 3 . 4 0 ♦26.64 0 .6 3 ♦4.21 Ij
T.23 761 .8 -1 6 .7 4 - 3 .3 4 ♦27.38 0 .6 1 ♦4.04  j
T. 24 7 61 .3 - 1 6 .9 8 - 3 .3 1 .2 7 .3 6 0 .6 2 *3.32
T.25 7 76 .3 - 1 8 .0 5 - 3 .3 1 ♦ 28.27 0 . 6 3 ♦ 3*67
T.26 7 73 .5 - 1 8 .4 6 - 3 . 3 0 ♦29.38 0 .6 0 ♦ 3.35 ■
T.27 770.7 - 1 3 .2 3 - 3 . 2 8 ♦ 27.91 0 .5 2 ♦ 3.05 i
T.23 770 .3 - 1 3 .2 8 - 3 . 2 6 ♦ 2 7 .8 9 0 .5 2 ♦ 3-00
T.29 773*0 - 1 3 .3 2 - 3 .2 4 ♦ 28 .05 0 .5 3 ♦ 3.15 i
T.30 772.4 - 1 3 .5 2 - 3 . 2 0 ♦ 28.02 0 .5 5 ♦ 2 .9 3 •

|
T* 31 736 .5 - 1 9 .6 2 - 3 . 1 4 ♦28.85 0 .5 7 ♦ 2 .79 !

i

T# 32 763.4 - 1 8 .6 3 —3*09 . 2 7 .8 4 0 .6 0 ♦2«30 1
T# 33 760 .0 - 1 3 .5 5 - 3 . 0 4 *27 .23 0 .6 2 . 2 . 4 4  |
T.34 772.5 - 1 9 .5 4 - 2 . 9 3 .2 8 .0 2 0 .6 6 ♦  2 .29 < I

T. 33 735*6 - 2 0 .4 8 - 2 .9 1 ♦ 23 .30 0 .6 9 ♦ 2 .23
T*36 7 95 .9 —21.14 - 2 . 8 5 ♦  29.41 0 . 6 8 ♦  2 .23
T.37 732 .6 - 2 0 .5 4 - 2 . 8 0 ♦28.62 0 .7 7 *2.13 v j

T.33 7 36 .1 - 2 0 .8 8 - 2 . 7 8 ♦ 23 .83
’

0 .8 4
•

♦  2 .1 4
!

!

U* 1

r . y

36 .8 ♦  3 .93 *4 .23 - 1 5 .6 1 1 .7 0 —4. 62
U* 2 64.4 ♦ 7 .2 6 . 4 . 1 6 - 1 3 .3 7 1 .4 5 - 4 .9 7
U .  3 96 .5 ♦ 5 .30 . 4 . 1 1 - 1 2 .0 7 1 .5 2 - 5 .0 1
0. 4 126 .0 * 3.75 . 4 . 0 6 - 1 0 .3 2 1 . 5 1 - 4 .8 7
U. 5 160 .8 * 1 . 6 8 . 4 .0 1 -  3.25 1 .3 0 - 5 . 1 3
U* 6 196.2 -  0 .3 6 *3.93 — 6.16 1 .4 0 - 5 . 0 6
U* 7 228.3 -  2 .07 . 3 . 8 5 -  4.25 1 .01 - 5 . 3 3
U. 8 254.3 - 3 - 3 1 . 3 . 8 1 -  2.71 1 .05 - 5 . 0 3
U. 9 236.1 -  5 .0 8 ♦ 3*72 -  0 .8 2 0 .9 3 - 5 . 1 2
U . i O 314.1 -  6 .69 ♦ 3.71 ♦ 0 .1 4 0 . 3 3 - 5 . 1 3

I U . i l 34 3.9 -  8.59 ♦ 3.74 ♦  2 .5 8 0 .9 3 - 5 . 1 6



GRAVITY DATA StiEET NO.
4 <

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

Station

"1

Elev.
( f t . ) ,

Obs.
Grav.
(mgal)

Theoret.
Grav.
(mgal)

! j
Elev.  jTerr. 
Corr. 1Corr. 
(mgal)|(mgal)

j . _

---------------------------------------

1

Bouguer] 
Anomaly1 
(mgal)

U.12 343.3 -  3.  92 ♦ 3 .76

I»
♦ 2.061 1 .0 3 - 5 . 0 9

*

11.13 366 .5 -1 0 .3 4 ♦ 3.79 * 3 . 94: 1 .4 7 - 5 .0 1
U.14 407.6 - 1 3 .0 7 ♦ 3.75 ♦ 8 *33( 1 . 4 9 - 5 . 3 2
U.15 452.9 -1 5 .6 2 ♦ 3.74 ♦ 9*07; 1 . 5 0 - 5 . 1 8
U.16 436.7 -1 9 .7 6 ♦ 3.71 ♦ 1 1 .6 7 | i .6* - 6 .6 1
U.17 533.9 -1 9 .9 2 ♦ 3.73 ♦ 13*37; l . ? o - 4 . 9 9
U.IO 562.* -2 1 .4 6 ♦ 3*69 ♦ 1 5 .5 6  1 .4 0 —4.68
U.19 595.6 - 2 3 .5 9 ♦ 3.64 ♦17*53|i .34 - 4 .9 5
U.20 623.0 - 2 5 .4 0 ♦ 3.54 *19 .45(1 .59

{
- 4 . 6 9

U.21 643.2 - 2 6 .6 3 ♦ 3*48 ♦ 20. 65; i # - 4 . 3 0
U .22 661.6 - 2 7 .4 9 ♦ 3*44 ♦ 21.44; ± ' 2 $ - 5 . 2 0
U.23 679 .9 -2 8 .7 2 ♦ 3 .36 ♦ 22* 53 i .41i - 5 .2 9
U. 24 717 .5 - 3 1 .0 9 ♦ 3*31 ♦ 2 4 .7 6 ;i # l l - 5 . 7 8
U.25 7 44 .3 - 3 2 .6 3 ♦ 3 .25 ♦ 26.38; x .25 - 5 . 6 7 (j

tJ.26 7 20 .3 - 3 0 .8 0 ♦ 3*20 *24. 93:1.45 - 5 . 0 9 . .. 1
U. 27 733.1 -32*14 ♦ 3*15 ♦25 . 97 j1 . 5 5 - 5 .3 3 j
U.23 770 .3 -3 4 .0 7 *3 .10 ♦ 2 7 .3 9 j i .4 0 - 5 .5 5 , % A  ;s . [
U.29 737 .2 —35.80 ♦ 3 .0 8 ♦29.48  i . i 9 - 5 .9 2 i

U. 30 303.5 - 3 6 .5 6 <-2.99 ♦ 30.16 1 . 9 7 -5 .3 1 ii
a. 31 736 .6 - 3 4 .9 7 ♦ 2 .93 ♦ 23*35 | l .65 - 5 .4 1 i11
U. 32 021.0 -3 7 .7 9 ♦ 2 .39 ♦ 3O.9Oji.06 - 6 .0 1 1

j
U.33 059.6 -3 9 .6 1 ♦ 2 .04 ♦ 3 3 . l 8 j i . 7 5 - 5 .7 1 j

U.34 004.7 - 4 1 .3 6 ♦ 2 .78 ♦34.67 1 .62 - 6 . 1 6 j
1

U. 35 904.7 -4 2 .5 6 ♦ 2 .74 ♦ 3 5 . 3 6 j i . 7 i - 6 .1 2

U. 36 950.0 -4 4 .8 7 ♦ 2 .69 ♦ 33.55 1 . 7 0
t

- 5 . 3 0

U. 37 9 8 2 .0 - 4 6 .9 2 ♦ 2 .64 ♦ 40.44 j l .66 - 6 . 0 5

U. 30 933.9 - 4 7 .9 9 ♦ 2 .58 ♦ 4 1 .5 l j l . 6 1_ i
- 6 . 1 6

U. 39 L037.2 -49*98 ♦ 2 .53 ♦  4 3 .7 2 i i . 5 o
j

- 6 .1 0

U.40 1074.3 - 5 2 .  31' ♦ 2.47 ♦  45.92(1 .72 - 6 .0 7

U.41 1004.1 -5 2 .3 2 ♦ 2 .42 ♦46.50 ji.(>6 —6.11

U.42 1077.7 -52 .34 ♦ 2. 35 ♦ 4 6 .1 2 j i .4 6 —6 .2 8

U.43 1075.1 - 5 1 .9 6 ♦ 2 .32 ♦45.961! . 3 2 - 6 . 1 3

U. 44 1.073.9 1-51.97 ♦ 2*25 ♦45.39 ji. 27 j - 6 . 4 3

U.45 1065.3 j-5 L* 60 ♦ 2 .18 ♦  4 5 . 3 8 j1 . 2i - 6 .7 0

’J. 46 1053.9 1-50.33 ♦ 2 .16 ♦ 44.71 j l . l ? - 6 .7 1

U. 47 L054.7 i-50.67 ♦ 2 .10 ♦44 .75jl .19 - 6 .5 0

U.43
II

1036.61
! . ■
■ \  ... •

j-52.16 ♦  « . «  12
I

♦ 46.64jL.34

1 ' • 4

- 5.93
1 *



GRAVITY DATA SHEET NO.
43

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n

i

E le v .
( f t . )

Obs.
G rav .
(m gal)[

T h e o r e t .
G rav;
(m gal)

E le v i
Corr*
(m gal)

.

.............

T e r r .
C o r r .
(m gal)

Bouguer
Anomaly
(mgal)

.

U.49 U 3 2 . 2 -5 4 .6 6 ♦ 2 .15 ♦ 49.35

.

1 .3 0 - 5 . 7 3
U.50 1153.2 -5 6 .5 1 ♦ 2 .16 ♦50.89 1.13* - 6 .2 0
U.51 1226.7 —60.34 *2.14 ♦54.95 1 .34 -5*78
a. 52 1207.9 -59*29 ♦2 .13 ♦53*34 1 .42 - 5 .7 7
U. 53 1139.9 - 5 3 .2 4 ♦ 2 .12 ♦52.73 1 .7 2 - 5 .4 9
0.5* 1152.2 *55.73 ► 2 .11 ♦50.54 1 .1 6  I - 5 .7 9
0.55 1103.3 - 5 2 .9 9 ► 2 .10 ♦47.94 1 . 0 8 - 5 .7 4
0 .56 1137.5 - 5 6 .5 8 ♦ 2 .10 ♦49.67 1 . 0 8 - 7 .6 0
0.57 1219.7 - 5 9 .5 8 ♦ 2 .09 ♦54.51 1 .40 - 5 .4 5
0 .58 1197.0 - 5 8 .2 4 ► 2.07 ♦ 53-19 1 .2 5 - 5 . 6 0
0 .59 1175.3 - 5 6 .6 8 ♦ 2 .01 ♦51.90 1 .1 3 - 5 .5 1
0 .60 1191.0 - 5 7 .6 5 ♦1.98 ♦52.34 1 .21 - 5 . 4 9
0.61 1193.9 - 5 7 .8 3 ♦ 1 .9 3 ♦53.01 1 . 2 8 - 5 . 5 8
0.62 1223*0 - 5 9 .7 5 ♦ 1 .8 9 ♦54.73 1 .1 7 - 5 . 3 3
0 .6 } 1 2 t * .8 - 5 9 .7 4 ♦ 1 .87 ♦ 54.34 1 .1 9 - 5 .7 1
0.64 1239.3 - 6 0 .5 5 ♦ 1 .33 ♦55.70 1 .2 3 - 5 . 0 6
0.63 12*6 .3 - 6 1 .1 0 ♦ 1 .80 ♦56.11 1 .4 0 - 5 .6 6
U.66 1206.6 -5 8 .4 4 ♦ 1 .7 5 ♦ 53*74 1 .1 4 - 5 . 6 3

U.67 1171.0 - 5 5 .8 1 ♦1.71 ♦51.65 1 .04 - 5 . 2 8
U.68 1161.0 - 5 5 .3 5 ♦1 .67 ♦51.06 1 . 0 3 - 5 .4 6
U.69 PL137.0 - 5 7 .0 3 ♦1.63 ♦52.60 1 .1 0 - 5 .5 7
U.7Q 115? .3 - 5 4 .9 3 ♦1 .59 ♦50.54 1 .04 - 5 . 6 8

0.71 1110.3 -5 2 .2 1 ♦1.56 ♦43.05 1 .02 - 5 . 4 5
O.’i 2 1169.0 - 4 9 .7 9 ♦1 .52 ♦51.53 1 .3 9 ♦ 0 .7 8

0.73 1056.6 -4 9 .2 4 ♦1.47 ♦44.37 1 .04 - 5 .7 3
0.7* 1056.8 - 4 9 .2 4 ♦1 .49 ♦44 .33 1 .0 2 - 5 . 7 2

0.75 1109.6 -5 3 .2 2 ♦1 .54 ♦ 43*01 1 .1 3 - 6 .4 1
0.76 1171.7 - 5 6 .8 5 ♦1.74 ♦51.69 1 .5* - 5 .7 5

0.77 1105.6 - 5 2 .4 4 ♦1.81 ♦47.77 1.14 - 5 . 5 9

0 .78 1071.5 - 5 0 .2 0 ♦ 1 .3 7 ♦45.75 0 . 9 ! - 5 .5 5

0 .79 1030.3 -4 9 .0 5 ♦ 1 .94 ♦ 44* 49 0 .8 5 -3* 64

0.80 1 0 4 1 .8 ^4  j .o* ♦ 2 .00 ♦43.99 0 .7 7 - 5 .1 5
0.81 1037.6 - 4 7 .3 7 ►2.07 ♦ 43.74 0 .75 - 4 . 68

0.82 1005.0 -45*60 ♦ 2 .15 ♦41.76 0 . '32 - 4 .7 4

0 .83 1036.2  L4 7 . 33 ♦ 2 .25 * 4 3*66 0 .74 - 4 . 6 0

0 . 8* 1021.7  i-46. 16 - 2 .3 3 ♦42.79 0 .7 0 - 4 .2 1

0.05 1 0 1 7 .8 - 46 .39 ♦ 2 .41 ♦42.52 0 .7 0 - 4 .6 3
0.06 1020.7 -* 5 .8 3 ♦ 2 .50 ♦ 42.7* 0 .3 2 -3 .6 4



GRAVITY DATA SHEI-JT 110.44

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

Station EIgv.
( f t . ) ,

Obs. 
Grav. 
(mgal)

Theoret.
Grav.
(mgal)

Elev»
Corr.
(mgal)

--- - - - - - 7"'1
i

jTerr* j Bouguer 
jCorr. | Anomaly 
! (mgal)i (mgal)
1 !

I-----
f1

1

0.87 L001.9 • 4 4 .9 8| ♦ 2* 60 ♦41.62
!j
| 0 .7 5 - 3 . 8 3

1

0 .88 933.4 1-43.75 *2*69 ♦40.82 | 0 .7 5 - 3 . 3 6
U.89 963.1 -4 2 .7 4 ♦ 2.81 ♦39*62 0 .0 0 | - 3 . 3 8 j

0.90 953*0 -4 2 .0 6 ♦2 .92 ♦33.72 1 .1 6 - 3 . 1 3
0.91 914.1 -3 9 .5 2 ♦2 .97 ♦36.41 0.01 - 3 . 2 0 l

0.92 993.0 -30*98 ♦ 3*01 ♦ 35*33 0 .8 4 - 3 . 1 2  |
0 .93 919.0 -39* 83 ♦ 3*07 ♦ 36.71 1 .0 4 - 2 . 0 3
0.94 830.2 - 3 6 .3 6 ♦ 3 .0 9 ♦ 34.99 0 .3 5 - 1 . 7 9
0.95 832.1 -3 6 .1 4 ♦ 3 .10 0 2 . 7 4 1 .2 6 -2 .9 1 i] ; .

U.96 344.0 - 3 5 .6 3 ♦ 3 .15 0 2 * 2 6 0 .9 3 - 3 . 1 6
U.97 939.6 -3 5 .7 1 ♦ 3-21 f 32.00 1 .0 0 - 3 . 3 7
0.93 035.3 - 3 5 .3 1 ♦ 3 .?8 ♦ 31.77 0 .9 9 - 3 .1 4
U*93 333.4 -3 6 .0 7 ♦ 3 .35 ♦ 31*33 1*24 - 3 .5 2

■i 0.100 842.0 —36 .10 ♦ 3*42 ♦32.14 1 .0 9 - 3 0 2
0*101 83 9 .6 - 3 6 .0 5 ♦ 3.47 ♦ 32 .00 0 .9 3 +3*52
U.102 836.8 - 3 6 .1 3 ♦ 3 .53 + 31.33 1 .0 1 - 3 . 6 3
U.103 843*9 -3 6 .4 ^ ♦ 3*53 ♦ 32.23 1 .3 2 -3*16  |
U.104 803.4 -3 4 .1 7 ♦ 3*63 ♦29.35 1 .27 -3*31 |
U.105 7f.7.9 -3 2 .0 4 ♦ 3*68 .27*75

|
1 .1 9 - 3 . 2 9  |

0.106 751.2, - 3 1 .1 2 ♦ 3*73 ♦26.76 1 .2 3 -3*22
U.107 735 .3 -3 0 .4 1 ♦ 3*79 ♦ 25-31 1 .24 - 3 .4 4
0.108; 710 .0 - 2 9 .2 6 ♦ 3*81 + 24.791

j 1 .2 4 - 3 . 2 9
0*109 702 .2 - ? 3 .1 3 0 . 8 5 ♦ 23.35] 1 .14 -3*20
0.110 690.3 - 2 7 .0 7 ♦ 3.89! ♦ 23*14| 1 .1 5 - 2 . 7 6 '

0*111 630.7 -2 6 .2 7 ♦ 3.95 ♦22.57 1 .14 - 2 . 4 9
0*112 665- 3 -2 5 .3 3 ♦ 4 .00 *2l.66j 1 .3 3 - 2 . 2 3
U*113 644. lj -2 4 .0 5 ♦ 4 .04 ♦20.41 1 .3 6 - 2 . 1 1
0.114 624.6; - 2 2 .3 5 ♦ 4 .06 ♦19.2S 1 .1 3 - 2 . 2 3
u . n d 609.7 - 2 1 .3 7 ♦ 4 .10 ♦18,37 1 .0 7 - 2 . 2 0
U . l l$ 595.0 - 2 1 .0 3 ♦ 4 .13 ♦17.49j 1 .1 4 - 2 .1 4
U.117 530.31 - 1 9 .9 4 ♦ 4 .1 8 ♦ 16.6tj 1 .1 7 - 1 .0 4
U . l l^  563*8 - 1 9 .1 6 ♦ 4 .19 ♦15 .7 6 1 .2 3 - 1 .8 5
U.H9 552.0] - 1 8 . 2 0 ♦ 4 .2 3 .14.94) 1 .0 6 - 1 .8 4
U.12Q 536.8] - 1 7 .4 0 •♦4.25 ♦ 14*04; 0 .9 9 - 1 . 9 9
U . 1 2 X 532.1j -1 7 .0 0 ♦ 4 .2 3 v l3 .7 6  0 .3 2  I - 2 . 0 1
U.122j 506 . 8; -15 .36! ♦ 4. 32 ♦12*26 0 .91 - 1 .7 4

U.123 493.5 -14.531 ♦ 4 .35 ♦ I I . 47: 0 .9 2  1j - 1 . 6 6
0*124 478.2;

i -13*55j ♦ 4 .36 ♦ 10.57] 0 .8 1  ] - 1 . 6 8



GRAVITY DATA SHEET NO. 45

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n

1

E le v .
( f t . )

Obs.
G rav .
(m gal)

T h e o r e t .
G rav .
(m gal)

E l e v ,  j T e r r .  
C o r r .  jC o r r .  
( m g a l ) | ( m g a l )

j - -

---------------------------------------

Bouguer
Anomaly
(mgal)

1
i

!
1 . j

! ! 

!

0.125 463*4 - 1 2 .6 5
1

♦ 4 .39
}

*  9 .6 9  0 .3 0 - 1 .6 4
U.126 449*7 - 1 1 .6 7 + 4*41 ♦  8.08; 0 .7 4 - 1 .5 1 I

0.127 436.2 - 1 0 .7 3 ♦  4 .45 ♦ 8 .0 8  0 .6 3 - 1 . 4 2
•

i

U.128 434*2 -10*36 ♦ 4 .4 8 »  7 . 9 6 0 .7 3 - 1 .0 4 ; ■ • i

0.129 417.0 -  9*52 ♦ 4 .52 ♦ 6.99j 0*73 - 1 . 1 5
0<130 401.5 -  8.61 ♦ 4 .55 ♦ 6 .C2I 0 .7 1 - 1 . 2 0

U.131 386.7 -  7 . 8 2 ♦ 4* 59 *  5.14; 0 .6 4 - 1 .3 2

0.132 365*7 -  6 .70 ♦■4.66 ♦ 3 .90  0 .5 6 - 1 . 4 5

U.133 351*0 -  6 .05 ♦ 4.74 ♦ 3.03; 0 . 6 3 - 1 .5 2

0.134 340*3 -  5.44 ♦ 4 .81 ♦ 2 .3 ^  0 .6 3 - 1 . 4 8

0.135 313*1 — 4*05 ♦ 4 .83 ♦ 0.78; 0 .5 6 - 1 . 7 0 ■.

0 .136 294.1 — 3*16 ♦ 4 .95 -  0 .3510 .55
j

- 1 . 8 8
.

0.137 272.0 -  2 .01 1*5*02 —  1 ,6 5  0 .5 6 - 1 .9 6
;

0 .133 245.3 -  0*15 ♦ 5 .10 -  3 .24  0 .5 1 - 1 . 6 5
' j

0 .139 235 .8 ♦ 0*24 ♦ 5 .14 -  3.31  0 .4 4 - 1 . 8 6

0.140 209.4 ♦ 1 .5 3 ♦ 5 .20 -  5 .37  0 .4 5 - 2 . 0 1

0.141 209 .5 ♦ 1*53 ♦ 5 .25 -  5 .37  0 .4 0
j

i

1
i

-2*06
: > ;• * v:.

i

|
i
!

v. X 1012.4 -31*94 - 6 .4 9 ♦42.24 0 .5 6 ♦0 . 5 6

r .  2 j .029.2 -32*70 - 6 .4 5 ♦43 .18 0 .5 9 ♦0 .75

V. 3 W ‘ l -33*00 - 6 .4 9 ♦44 .30 0 .61 ♦0 .75

V. 4 “ >73.2 - 3 5 .5 4 - 6 . 3 4 ♦45.85 0 .5 8 ♦  0 .4 8
y* 3 lo9Q.4 - 3 6 .4 3 - 6 . 6 0 ♦  46.87 0 .6 5 ♦ 0 .6 2
v# 6 i o 8 9 .8 - 3 6 .5 5 - 6 .6 7 ♦  46.84 0 .6 2 ♦  0 .33
y # y j.102.6 - 3 7 .2 2 - 6 . 7 5 ♦47 .59  0 .6 3 ♦0 .4 3

y # 8 i l 0 6 / 8 -3 7 .4 4 —6.33 ♦47 .85  0 .6 3 ♦ 0.39

V. 9 1123*1 -3 3 .9 2 - 6 . 3 9 ♦  49.17iO.57
j

♦ c .06

V.10 3 . 150*0 - 4 0 .3 2 - 6 . 9 9 ♦  5 0 . 4 l | 0 . 5 6 - 0 . 2 1
V . l l  | i 5 3 * 6 - 4 0 .6 0 - 7 . 0 6 ♦  5 0 . 6 2 j o . 5 5 - 0 . 3 6

V.12 1165*4 —41 • 27 - 7 . 1 3 ♦  5 1 . 3 2 j O . 5 4 - 0 . 4 1
V.13 “ 7 4 .2 —41.66 - 7 . 1 3 ♦  51* 84; 0 . 5 8 - 0 .2 7

V.14 “ 7 3 .8 -41*71 - 7 . 1 8 ♦  5 1 * 8 1 j o * 6 0 - 0 . 3 3

V.15 L 7 3 . 4 —41.80 -7*21 ♦51*79 0 .64 - 0 . 4 5

V.16 “ 73*6 - 4 1 .8 2 - 7 .2 7 ♦51*79 0 . 6 8 - 0 .4 9

V.17 4^71.* -4 1 .8 7 - 7 .3 1 ♦ 51 *67; 0 .71 - 0 .6 7

V . 1 8  1 1 7 6 * 0  - 4 2 . 6 9  - 7 * 3 6  + 5 1 * 9 5  0 . 7 0  - 1 . 2 7



F

GRAVITY DATA SLEET NO. 4 5

GLASGOW UNIVERSITY GEOLOGY' DEPARTMENT

S t a t i o n E le v ,
( f t . ) .

Obs. 
G rav .. 
(m gal)

T h e o r e t .
G rav.
(m gal)

r ~
E l e v .
C o r r .
(m gal)

T e r r .
C o r r .
(m gal)

Bouguei
Anomaly
(m gal)

V . 1 9 U 80.7 - 4 2 . 5 5 - 7 . 4 3 ♦  5 2 . 2 3 0 . 6 7 - 0.95
V #  2 0 1189.9 - 4 3 . 0 1 - 7 . 4 9 ♦  5 2 . 7 7 ; 0 . 6 2 - 0 .98

V #  2 1 1196.6 - 4 3 . 7 7 - 7 . 5 9 ♦  5 3 - 1 7 ) 0 . 6 4 - 1 . 4 2
V < 2 2 1 2 1 1 . * - 4 4 . 6 1 - 7 . 6 5 ♦ 5 4 . 0 4 j 0 . 7 1 - 1 . 3 8
v «  23 1 2 2 4 . 2 - 4 5 . 6 7 - 7 . 7 3 ♦  5 4 . 8 1 ! 0 . 8 5  i] - 1 . 6 1
V - 2 4 1 2 2 3 . 9 - 4 5 - 8 7 - 7 . 7 5 ♦  5 5 - 0 3 0 . 7 7 - 1 . 6 4
V . 2 5 1213.2 - 4 5 . 3 1 - 7 . 8 3 ♦  5 4 . 1 5 ! 0 . 7 7 - 2 . 0 9
V - 2 6 1 2 0 9 * 5 - 4 5 . 1 0 - 7 . 9 2 + 5 3 - 9 3 ; 0 . 7 0*

- 2 . 2 6
V - 2 7 1 2 0 9 . 2 - 4 4 . 8 5 - 7 * 9 9 ♦  5 3 . 9 1 0 . 7 2 - 2 . 0 8
V . 2 8 1 2 0 8 . 9 - 4 5 . 5 7 - 8 . 0 7 ♦  5 3 . 9 0 0 . 8 3 - 2 . 7 8
V *  29 1 2 1 0 . 2 - 4 4 . 9 5 - 8 . 1 6 ♦  5 3 . 9 7 0 . 7 3 - 2.28

v .  30 1 2 1 0 . 1 - 4 5 . 1 3 - 8 . 1 7 ♦  5 3 . 9 7 0 . 7 9 - 2 . 4 1
v *  31 1 2 0 6 . 8 - 4 4 . 9 1 - 8 . 2 2 ♦  5 3 . 7 7 0 . 8 6 - 2 . 3 7
V * 3 2 1 2 0 8 . 4 - 4 5 * 1 9 - 8 . 2 7 ♦  5 3 . 8 7 0 . 8 6 - 2 . 6 0
V .  3 3 1 2 0 7 . 9 - 4 5 * 0 0 - 8 . 2 9 ♦  5 3 . 8 4 0.82 * 5 0

-

V » 3 4 1 2 0 9 . 1 - 4 5 * 1 9 - 8 . 3 3 ♦  5 3 . 9 1 0 . 8 9 - 2 . 5 9
V *  3 5 1 2 0 7 . 8 - 4 5 . 0 5 - 8 . 3 3 ♦  5 3 . 8 3 0 . 9 3 - 2 . 5 4
v *  36 1 2 0 8 . 6 - 4 5 . 2 5 - 8 . 4 1 ♦  5 3 . 8 8 0 . 9 5 - 2.70

V *  3 7 1 2 0 8 . 4 - 4 5 . 4 2 - 8 . 4 3 ♦  5 3 . 8 7 1 . 0 0 - 2 . 8 5
7*38  1 2  2 2 * 5 - 4 6 . 1 5 - 8 . 4 8 ♦ 5 4 . 7 0 1 . 0 4 - 2 . 7 6
7 *  3 9 1 2 5 6 . 7 - 4 8 . 3 5 - 8 . 5 7 +  5 6 . 7 3 1 . 0 9 - 2 . 9 7
V *  4 0 1 2 6 9 . 0 - 4 9 . 3 2 - 8 * 6 7 ♦ 5 7 . 4 6 1 . 0 8 - 3 - 3 2
V . 4 1 1 2 7 6 . 9 - 4 9 . 6 2 - 3 . 7 4 ♦ 5 7 . 9 3 1 . 1 7 - 3 . 1 5

V . 4 2 1 3 H . 1 - 5 1 . 7 2 - 8 . 3 1 +  5 9 . 9 6 1 . 2 6 — 3 - 1 8
V . 4 3 1 3 2 8 . 5 - 5 3 . 0 9 - 3 . 8 9 ♦  6 0 . 9 9 1 .3 0 - 3.56

V . 4 4 1 3 5 2 . 8 — 5 4 . 6 6 - 3 . 9 7  . ♦  6 2 . 4 3 1 .38 - 3 * 6 9
-  _

V % 4 5 1 3 6 9 . 8 - 5 5 . 6 7 - 9 . 0 3 ♦  6 3 . 4 4 1 .5 3 —3* 60

V * 4 6 1 3 7 5 . 6 - 5 5 . 6 4 - 9 . 0 7 ♦  6 3 . 7 9 1 .4 7 - 3 - 3 2
V * 4 7 1 3 8 5 . 9 - 5 6 .69 - 9 . 1 1 +  6 4 . 3 9 1 .5 2 - 3 - 7 6
V > 4 8 1 3 9 1 . 4 - 57.23 - 9 . 1 7 ♦  6 4 . 7 2 1 .5 9 - 3 - 9 6

V . 4 9 1 4 1 5 . 2 - 58.95 - 9 . 2 2 ♦  6 6 . 1 3 1 . 7 6 - 4 - 1 5
V . 5 0 1 4 0 7 . 9 - 5 8 . 6 6 - 9 . 2 6 ♦  6 5 . 7 0 1 . 8 2• - 4 . 2 7

V . 5 1 1 3 8 7 . 0 - 57.39 - 9 . 3 1 ♦  6 4 . 4 6 1 . 7 5 - 4 . 3 6
V *  5 2 1 3 6 7 . 0  - 5 5 . 8 5 - 9 . 3 5 ♦  6 3 . 2 8 1 . 7 4 — 4 . 0 5
7 . 5 3 1 3 3 4 . 6 - 5 3 . 6 2 - 9 . 4 1 ♦  6 1 . 3 5 1 . 6 7 —  3  -  8 8

_  -
V . 5 4 1 3 0 4 . 3 ! - 5 2 . 0 1 - 9 . 4 7 ♦  5 9 . 5 5 1 . 6 4 - 4 * 1 6

V . 5 5 1 2 8 5 . 2 - 5 0 . 3 3 - 9 . 5 3 ♦  5 8 . 2 4 1 . 6 0 — 3 *  9 1
V . 5 6 1 2 6 8 . 7 !  - 4 9 . 6 2 - 9 . 5 8 ♦  5 7 . 4 4 1 . 5 7 i - 4 * 0 6



GRAVITY DATA SHEET NO. 4 7

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

1

S t a t i o n E lov .
( f t . )

Obs. 
G rav . 
(ingal)1

T h e o r e t .
Grav.
(mgal)

r~

E lc v .  jT e r r .  
C o rr .  jC o r r .  

j (m g a l )1(mgal)
- \

--------------
1

Bouguer
Anomaly
(mgal)

j

!

I
„  i

V* 57 1249.9 -43 .51 -  9.64 ♦ 56-33: 1 .55 -4 .1 4
t

V.53 1223.2 -48 .20 -  9.70 ♦ 54.75jl*54 -5 .4 8

V# 59 1179.1 -43 .36 -  9.77 ♦ 52-1311*6? -3 .7 0

7,60 1154.5 -42 .32 -  9.83 ♦ 50.67(1*57 - 3 .7 8

V* 61 1174.8 -43 .75 -  9.37 ♦ 51.83 1 .56 -4 .0 5
.

V* 62 1176.7 -44 .09 -  9.92 ♦ 5 2 .0 0 j l .5 7 - 4 .3 2

V.63 1148.0 -42 .17 -  9.99 ♦ 50.29j 1 .75 -3 .9 9

V.64 1150.0 -41 .92 -10 .05 ♦50.40 1-66
j

- 3 .7 8 .

V.65 1119.3 -40 .56 -10 .11 + 48. 58: 1*74|
-4 .2 1

V.66 1105.0 -3 9 .6 8 -1 0 .1 8 ♦ 47.74! l . y i
■

- 4 .0 8

7 .6 7 1094.5 -39 .24 —10.25 ♦ 47.11) 1-86 - 4.39 •

V* 68 974.1 -31 .9 0 -10 .34 ♦ 39.98; 2.02 - 4.11 1

V.69 956.0 -30 .41 -10 .43 ♦ 38.90 1 .97 - 3.04 • j
7 .7 0 920.2 -2 3 .3 2 -1 0 .5 3 ♦ 36.78 1 .96 - 3.98 j

7 .7 1 856.2 -24 .5 2 -1 0 .6 2 ♦ 32.93 2 .19 - 3.34 I
7 .7 2 736.7, -1 6 .7 4 -1 0 .6 9 +25.9o| 2.31 - 3.09 1

V.73 713.8 -15 .3 6 -1 0 .7 6 ♦24.54 2 .38 - 3 .0 7 1
j

7 .7 4 670.4 -12 .65 -1 0 .3 3 ♦21.97 2-07 - 3 0 1 j

7 .7 5 616.2 — 9* 68 -10*89 +18.75 2*22 -3 .4 7 j
7 . 7 6 579.1 -  3.16 -10 .94 ♦16.55: 2*30!

- 4 .1 2 '

7 .7 7 552.3 —66 .84 -10 .97 +14.99 2*19 -4 .5 0 j

V.73 522.6 -  4 .96 -10 .96 +13.201 2 .49|
-4 .1 0

V.79 498.7 -  2.74 -10 .95 ♦11.73j 2 .55 — 3.23 1

V.OO 483.6 -  2.11 -10 .9 9 ♦10.89 2.81 -3 .2 7

V.81 445.9 -  0 .09 -11 .04 + 8.65 2-28i
-4 .0 7

V* 32 407.4 + 2.13 -11 .11 + 6,371 2.22 -4 .2 6 .

V.33 366.3 + 4 .68 -1 1 .1 6 + 3.93 2.15 -4 .2 7

V.84 - - — mm
.

V.85 331.0 t  7.02 -1 1 .2 3 + 1,98; 2 .12 - 3 .98 ■

V.86 290.4 ♦10.04 -11 .34 -  0.61! 2.15 - 3.63

V.87 269.0 t i l . 62 -11 .40 -  1.98; 1 .54 - 4 .09

V.88 250.6 ♦13.13 —11 .4 6 -  3.16 1 .50!
- 3 .86

V.89 226.7 ♦14.74 -1 1 .5 0 — 4.69 1.31j
- 4 .01

7,90 221.0 +15*06 -1 1 .5 6 -  5.06 1 .32 - 4 .11

v,91 204.9 +15.91 -1 1 .5 8 -  6.09 1 .61 - 4 .02

V,92 165.5 +18.43 -1 1 .6 0 -  8.61 1 .31 - 3 .7 4

V.93 125.9 +21.08 -1 1 .6 6 -11 .1 5  1*32 - 4 .5 8

V.94. 98.2 +23.07 -11 .7 2 -12 .92  1-25 - 4 .1 9 *

The e levation s o f sta tio n s V.95 •  V.101 are unobtainable 

and the sta tion s have been abandoned* __________



GRAVITY DATA SHEET NO.

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S t a t i o n

i

E le v .
( f t - . )

Obs.
Grav.
(mgal)

. . . . .

1
T h e o re t .
Grav.
(mgal)

r ~
1
jE lev ,
C o r r .
(mgal)

1
1 T e r r .
;Corr*
| (mga l )

•

-------------

Bouguer
Anomaly
(mgal)

!

V.102 46.9 ♦26.70 ••11.32 -1 6 .2 2 1 . 2 6
.

- 3.95 I!

V.103 44.6 ♦27.03 -1 1 .9 0 - 1 6 . 3 6 0 .59 -4*11

V.104 43.4 ♦27.12 -1 1 .9 8 -16 .44 0 .9 2 -4 .2 5

7.105 41.2 ♦26.92 —12.25 -1 6 .5 3 0 .90 - 4 .8 8

V.106 39.6 +26.77 -1 2 .1 2 —16.63 0.54 -5 -0 6

'

W. 1 100 .3 ♦10.34 — 0 .3 8 -  7 .10 1 .7 7

•

* 0 .7 6

W. 2 168.3 ♦11.07 -  0 .37 -  7 .30 1 .66 i*0.68

W. 3 164.5 ♦11.23 -  0 .37 -  3.03 1 .52 ♦0 .48

W. 4 177 .7 ♦10.50 -  0 .39 -  7 .25 1 . 2 8 ♦ 0.27 i

;
W. 5 102.9 ♦10.31 -  0 .39 -  6.94 1 .29 ♦ G.40 A

W. 6 193.7 ♦ 9.27 -  0 .3 8 -  6.01 1 .29 ♦ C.30 i

V* 7 2 3*' • ̂ ♦ 7 .30 — 0. 39 -  4.03 0 .98 -G.01
< ,J

w. 8 263* 8 ♦ 5.37 -  0 .40 -  2.14 0 .93 -G.06
’ / '

w. 9 297-7 ♦ 3.49 -  0 .37 -  0 .14 0 .8 6 - 0 .0 3 j

W.IO 329-8 ♦ 1 .3 7 -  0 .29 ♦ 1 .77 0 .9 1 - 0 .1 1 i
1

W.ll 364-2 -  0 .66 -  0 .29 ♦ 3.31 0 .0 8 -G.13 1 •

j
W.12 394.0 -  2 .58 -  0 .31 ♦ 5.57 0 .04 - 0 .3 6 j

w.13 417.3 -  3 .73 -  0 .3 0 ♦ 6 .93 0 .75 -0 .1 7

W.14 .429.5 -  4.36 -  0 .3 0 ♦ 7 .63 0 .31 - 0 .0 4 1

w.15 437.4 -  4 .78 -  0 .29 ♦ G.15 0.75 - 0 .0 4

w.l<5 426.8 -  3.99 -  0 . 2 8 ♦ 7 .52 0 .63 ♦ 0 .06

w.17 413*7 -  3-13 -  0 .2 7 6.74 0.57 ♦ 0.04

W.18 413*4 - 2 . 9 3 — 0 .26 ♦ 6.72 0 .42 ♦0 .03

w.19 429.5 -  3.75 -  0 .2 8 * 7 .60 0.45 ♦0.24

W. 20 443*0 — 4.64 -  0 .29 ♦ S. 40 0.45 ♦ O . l i

W. 21 434.3 -  4.25 -  0*31 ♦ 7 .99 0 .43 + 0 .04
* -

W.22 440.6 -  4 .52 -  0 .31 + 8.34 0 .48 ♦0.12

W.23 445.9 -  5 .07 -  0 .3 0 ♦ 8.65 0.46 ♦ 0 .13

W.24 445.1 -  5.20 -  0 .29 ♦ 8.60 0.45 —0 .3 1

W. 25 466.2 -  6 .47 — 0 .26 ♦ 9.86 0.45 - 0 .2 9
:

W. 26 487.1 -  7 .75 — 0 .2 7 ♦11.10 0 .33 - 0 .4 1

W.27 505.S|- 8.80 -  0 .29 ♦12.21 0 .43 - 0 .3 2

tf.28
i

489 . 8— 7.89
1

-  0 .28
j
♦11.25 0 .40 —0 . 38



GRAVITY~ DATA SHEET HQ. 4 9

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S ta tio n

:

E lev.
( f t . )

Obs.
Grav.
(mgal)

r
T heoret*
Grav.
(mgal)

E lev i
Corr.
(mgal)

Terr.
Corr.
(mgal)

..................

Bouguer
Anomaly
(mgal)

i

j
!

W.29 475.2 -  7 .05 -  0 .23 *10.39 0 .42 - 0 .3 4

*'.20 454.8 -  5.96 -  0 .19 * 9-18 0 .37 - 0 .4 7

*.31 450.2 -  5.64 -  0 .15 * 8.91 0. 39 - 0 .3 6

W.32

>

448.5 -  5.71 -  0 .10 ♦ 8.80 0. 42 - 0 . 4 6

X. 1 461.5 -  6 .15 + 1 .6 4 ’

itj
1

♦ 9 .5 8  0 31 +1 .5 1

X. 2 467.3 -  6 .35 ♦ 1 .6 3 ♦ 9 .9 2  0 30 +1.63

x. 3 476.2 -  6 .87 + 1 .6 1 ♦1 0 .4 5  0 31 ♦1.63 j
X. 4 483.3 -  7 .6 5 ♦ 1 .6 0 ♦1 1 .1 7 0 30 +1.55

X. 5 500.8 -  8 .49 ♦ 1 .5 8 +1 1 .9 1 0 30 +1.43 i

X. 6 J507.4 -  9 .09 ♦ 1 .54 ♦1 2 .3 0 0 30 ♦1.18 \

X. 7 1506.8 -  9.04 ♦ 1 .51 +1 2 .2 6 0 29 ♦1.15 i
i

. • :
X. 8 515.7 -  9 .75 ♦ 1 .4 9 +1 2 .7 9 0 30 ♦0.96 j

. X. 9 511.7 -  9 .53 + 1 .4 7 ♦1 2 .5 6 0 29 +O. 9 3 !•
X.10 1487.6 -  7 .82 + 1 .41 ♦1 1 .1 2 0 30 *1.14 1

X . l l  :478.6 -  7 .33 ♦ 1 .3 5 ♦1 0 . 5 9 0 28 +1.02 i!
X.12 |481.9 -  7 .44 ♦ 1 .31 ♦1 0 . 7 9 0 34 +1 .1 3 j

X.13 1500.4 •  8.74 ♦ 1 .24 +1 1 .8 8 0 25 +0.76 j
j

X.14 519.9 -  9 .69 ♦ 1 .2 0 ♦1 3 .0 4 0 29 +0.97 j
X.15 535.6 -1 0 .7 5 ♦ 1 .1 7 ♦1 3 .9 7 0 35 +0.88

X.16 542.2 -1 1 .0 0 ♦ 1 .11 ♦14.36 0 32 +0.92 * ' ‘ r !
X.17 553.2 -11 .6 4 ♦ 1 .0 6 ♦15.02 0 41 +0 . 9 8 ij

X.18 561.1 -1 2 .1 8 ♦ 1 .01 ♦1 5 .4 8  0 35 +0 .8 0 I
x# 19 561.0 -1 2 .1 6 + 1 .0 0 ♦15.48 0 32 +0.77 1

I
X. 20 563.7 -1 2 .3 7 ♦ 0 .9 8 ♦15.63 0 32 +0 .6 9

X. 21 571.9 -1 2 .9 0 ♦ 0 .95 ♦16.12 0 34 +0 . 64

X. 22 580.5 -13 .55 + 0 .9 3 ♦16.64 0 35 +0 .5 0 '•

X.23 563.6 -1 2 .8 3 ♦ 0 .90 ♦15.63 0 32 +0 .1 5 ■ f:' ■

X. 24 563-4 -1 2 .8 2 + 0 .93 ♦15.62 0 32 +0.18 ' .
i

inCM•K 558.3 -12 .5 7 ♦ 0 .96 ♦15.32 0 34 ♦0 .18 \

X.26 556.0 -1 2 .7 1 ♦ 1 .02 +15*18 0 34 -0 .0 4
; f

X. 27 548.6 -1 2 .2 6 ♦ 1 .0 9 ♦14.74 0 34 +0.04

X.28 536.2 -11 .5 5 + 1 .1 3  1*14.01 0 31 +0.03

X. 29 519.6 -1 0 .7 1
I

♦ 1 .20 ♦13.02 0 31 -0 .0 5
V

• I»



GRAVITY DATA SHEET NO. 5Q

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT—    ,--------------------------------------------

Station

“ —  "
|
iElev.  
j ( f t . )

.

j Obs. jTheoret. 
Grav. jGrav. 

j (mgal) j(mgal)
i i

( !

jElev, jTerr. 
Corr. -Corr. 
(mgal)I(mgal)

j •

-------------
!
j Bouguer 
j Anomaly 
j (mgal)
1 - ...

P  -------1
! I

! ■ i
X.30 536.3 1-11.67 ♦1 .27

1
i

. 1 4 . 01! 0 . 3 6

■
i +0.10

1 « —u 1 ,1

X.31 560.0 -13 .19 ♦1.34 ♦1 5 .4 2  0 .4 5 ♦ 0*15
x. 32 562.4 -13 .50 ♦1 .39 ♦15.561 0 .52 ♦ 0 .10 .

X.33 529.9 -11 .67 ♦1.45 ♦ 13.64 0 .41 -0 .0 4 t

X. 34 492.4 -  9 .53 ♦1.54 ♦11.41 0 .45 0.00 ..
X.35 455.1 -  7*40 ♦1.59 ♦ 9 .19  0 .54 ♦ 0.05
X.3 6 413.4 -  4 .76 ♦1.61 ♦ 6.72! O.63 ♦ 0 .33
X.37 379.5 -  2.76 ♦1.67 ♦ 4.72 0 .4 8 ♦ 0.24
X.30 349.4 -  IwOl ♦1 .73 ♦ 2 .9 3  0 .56 ♦ 0 .34
X.39 328.5! ♦ 0 .14 +1.82 ♦ 1 .69  0 .64 ♦ 0 .42
X# 40 351.6! -  1 .2 7 ♦1 .86 ♦ 3 .0 6  0 .5 0 ♦0.32
X. 41 361.5 -  2 .06 ♦1 .92 ♦ 3 .65  0 .39 ♦0.03 |
X.42 331.2 -  3.39 ♦1 .93 + 4.81 0 .36 - 0 .1 6 1

X.43 397*1 -  4 .48 ♦1.94 ♦ 5.76; 0 .3 7 - 0 .2 8 «
X# 44 412.9 -  5.70 ♦1.96 ♦ 6 .7 0  0 .37 -0 .5 4 !
X.45 412.4 -  5 .70 ♦1.97 ♦ 6 .6 7  0 .36 - 0 .5 7 j
X.46 423.2 — 6 .4 6 ♦ 2 .02 + 7 .3 1  0 .41 - 0 .5 9 |
X.47 411.4 -  5.64 ♦ 2.04 ♦ 6 .61  0 .44 - 0 .8 2
X.48 390.9; -  4 .79 + 2 .12 + 5 .39  0 .47 - 0 . 6 8 |
X.49 355 .3 -  2 .86 ♦ 2 .20 ♦ 3 .2 8  0 .51 -0 .7 4 i
X.50 36 7 .0 j-  3.76 ♦ 2.24 ♦ 3 .98  0 .57 - 0 .8 5
x .51 3 9 3 .8 |

. If I

-  5.47 ♦ 2 .24 ♦ 5.56 0 .75
.

'

- 0 .7 9
1

Y. 1

I

i• 1 i1
018.2 -1 2 .1 5

■
.

- 3 .9 2

'

♦30.43  0 .46 ♦10.95
Y. 2 824.0| -12 .5 7 - 3 .3 5 ♦ 31.07 0 .5 0 ♦11.28

Y. 3 834.3 -1 3 .3 2 - 3 . 7 8 ♦ 3 1 .6 8  0 .54 *11.25
Y. 4 844.9 -14 .2 4 -3 .7 1 ♦ 32.31 0 .53 ♦11.02
Y. 5 055.3! -1 5 .1 2 - 3 .5 5 + 32.93 0 .64 ♦10.93
Y. 6 869.5 -1 6 .4 5 - 3 .5 9 ♦ 33.77] 0 .65 ♦10.51
Y. 7 833.3! -1 7 .6 0 - 3 .4 9 ♦34.62 0 .7 6 ♦10.41
Y. 3 9 0 0 .3 | -1 8 .8 9 - 3 .4 3 ♦ 35.60 0 .78 ♦10.21i
Y. 9 9 1 2 .3 | -1 9 .9 5 - 3 . 3 8 ♦ 36.31 0 .93 ♦10.04
Y.IO 9 2 7 .2 | -2 1 .2 6 - 3 .2 9  !+ 37.19; 1 .1 7 ♦ 9* 94;f
Y . l l 941.31 -2 2 .8 5 - 3 .2 4  | ♦ 38.06i 1 .2 1  ]

i |
♦ 9.35;

< Y.12 9 5 8 .2 !-24 .32 ' - 3 .1 9  i ♦39.03  1 . 2 3  1 ♦ 8 .88



GRAVITY DATA SHEET NO. ^

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

Station E le v .
( f t . )

4

I Obs. 
j Grav. 
j  (mgal)

1
j

j T h e o r e t . 
jGrav. 
j(m gal)
i

E le v .
C o r r .
(m gal)

--1--

• i  ■j T e r r .  j Bouguer 
I Co r r ,  ! Anomaly 
j (mgal)! (mgal)
i !

r  1! i
j
I
i

Y.13 997.5
|
1- 26 .0 0 -3 .1 4

j
♦4C.17j 1*37

j
♦ 8.53 j  ^

Y.14 993.5 -2 7 .4 9 - 3 .0 8 ♦41.12 I 1 .3 9 | +8.07
I

Y.15 1008 .3 -28 .57 - 3 .0 0 ♦42.00 1 . 5 6 j +8.12 |
Y.16 1019.1 -29 .77 -2 .9 5 ♦ 42 . 64 ! 1 . 7 2 I +7.77
Y.X7 1045.9 -31*53 - 2 .8 7 ♦44.23 i  a . 4 9 | +7.45
Y.18 1104.3 -35 .21 - 2 .8 0 ♦47.69 ! 1 . 0 9 | +6.89 I
Y.19 1143.6 -3 7 .3 9 - 2 .7 6 ♦50.02 |  1 .3 4 +7.3+ |
Y. 20 1188.7 -4 0 .3 7 - 2 .6 8 ♦52.70 1 . 3 4 !  +7.12 1•; j

Y. 21 1234.1 -4 3 .1 3 - 2 . 5 8 ♦ 55.39 i«  30 !  >7.11 i
j j

Y.22 1296.0 -47 .5 1 -2 .5 4 >59.07 1 . 6 8 ! +6.63
Y. 23 1381.9 -5 3 .4 7 - 2 .5 0 ♦64.16 2 .0 7 ♦ 6 .3 9  :|  i
Y. 24 1438.4 -5 6 .9 9 —2.44 ♦67.51 2 .67 j +6.83 |
Y.25 1483.9 -6 0 .7 6 - 2 .3 8 ♦70.50 2 .56 I +6.05 !! !
Y. 26 1557.0 -6 5 .8 7 - 2 . 3 3 ♦74.54 3.09 + 5.56 j
Y. 27 1598.6 -6 8 .4 2 - 2 .2 6 ♦77.01 2.99 +5.45 ![ i ;
Y. 2d 1662.3 -73 .12 - 2 .1 8 ♦80.78 3.95 + 5 .56  ;

Y.29 1705.2 -7 6 .0 0 - 2 .1 0 ♦ 83.33 4.24 + 5.52 : i
Y.30 1749.5 -7 9 .1 6 - 1 .9 9 ♦85.95 4.35 +  5.28 j

Y. 31 1749.5 -7 9 .0 6 - 1 .9 5 ♦85.96 3.84 +4.92 !! i

Y. 32 1757.8; -7 9 .7 4 - 1 . 9 0 +86.45 3.71 +4.65 !I
i

Y. 33 1747.7 -79 .0 5 -1 .8 5 ♦ 85 .85 3.92 ♦ 5.00
Y. 34 1727 .4j -7 8 .2 0 —1 .8 6 ♦34.64 3.69 ♦ 4.44 j
Y.35 1712. Oj -7 7 .3 ? - 1 .7 8 ♦ 83.73 3*58 ♦ 4.33 I |

Y. 36 |1693.7 -7 6 .2 5 - 1 .7 5 ♦ 82.65 3.53 + 4.30 s

*.37 1682.6 -7 6 .0 6 - 1 .6 6 ♦81.99 3.53 ♦ 3.93  !!
* .38 1646.5 -7 3 .6 0 - 1 . 5 8 ♦79.85 3.03 +  3 . 8 3  |
Y. 39 1605.9 -71 .2 2 - 1 .4 9 ♦77.44 2.70 +  3.56
Y.40 1547.0 -6 8 .0 7 - 1 .4 1 ♦73.95 3.09 +  3 .6 9

Y. 41 1468.7 -6 3 .0 2 - 1 .3 3 ♦69.30 2.71 ♦  3.79 I
Y. 42 1354.3 -56 .1 5 - 1 .2 4 ♦62.52 2.53 +  3 .8 0  ;
Y.43 1246. oj -50 .0 1 - 1 .2 1 ♦56.10 2.70 ♦  3.71  i
Y.44 1224.9 -4 8 .3 5 - 1 .2 4 ♦54.85 2.94 +4 .3 2  1{
Y.45 1191.0 -46 .81 - 1 .2 6 ♦52.84 3 .26 ♦4.16  i
Y. 46 1171 . o ! -45 .3 9 - 1 . 2 6 ♦51.65 3.09 ♦  4.21 |
Y. 47 1123.5 -42 .94 - 1 .2 6 ♦4 8 .8 3 3.26 ♦4.02  i!
Y.40 1104.8 -41.58! - 1 . 2 8  1♦47.72 2.71 ♦  3.70 !
Y. 49 1069.6; -39 .29 - 1 . 3 1  ! ♦45.64 2.31

1
♦  3.48 |

Y. 50 ! 1042.5; -37.77i - 1 . 3 6  ; ♦44.03! 2.45 ♦ 3*48 j

Y. 51 1025 .4 - 3 6 .4 8 - 1 .3 9 ♦43.02 1 .9 1 ♦ 3.19

Y. 52 996.7 -3 4 .5 7 - 1 . 3 9  *41.31 1 .95 ♦ 3.43



GRAVITY DATA SliEET NO. 52

GLASGOW UNIVERSITY GEOLOGY DEPARTMENT

S ta tio n E lcv . Obs. ‘Theoret.
( f t . )  Grav. jGrav.

(mgal) (mgal)

E lev . iT err, j Bouguer) 
Corr. ‘Corr. j Anomaly; 
(mgal) j (mgal)l (mgal) j

Z. 1 698 .0 -  7 .1 0 - • 56
Z. 2 742.0 -  9 .75 - • 48
Z. 3 78 6 .6 -12 .45 - • 40
Z. 4 063.2 -16 .94 mm .37
Z. 5 926.1 - 20 .62 - .30
Z. 6 993.9 -24 .71 mm .24
Z. 7 1058.1 - 28 .62 - .18
Z. 8 1100.5 - 31.10 - .12
Z. 9 1155.2 -3 4 .9 5 - .0 8
Z.1Q 1149.8, -3 4 .1 5 - .99
Z . l l 1135-3 -3 3 .4 9 - .96
Z.12 1108*7i -3 1 .6 3 - .90
Z.13 1092 . 2 )-3 7 .1 5 - .84
Z.14 1085 .2 -31 .1 4 - .78
Z.15 1072.6 -3 0 .8 4 mrn .78
Z.16 1087 .2 -3 2 .7 4 - .47
Z.17 1123.7 -3 5 .3 1 mm .73
Z.18 1150 .1 -3 7 .7 6 mm .70
Z.19 1161 .1 1-3 8 .4 2 - • 64
Z# 20 XI87.9 - 40 .18 - .63
Z.^L 1225.9 -4 2 .5 9 mm .59
2 .2 2 1267.8 -45 .3 9 mm .56
Z. 23 1309.2 -4 7 .8 1 - .54
Z .2 4 j l3 5 0 .6 mm -

Z.25 1382 .1 - 53 .00 mm .48
Z. 26 1+17.8 - 55 .90 - .45
Z.27 1450.+ - 58 .23 - .42
Z.28 1+86.3 -60 .71 - .41
Z.29 1511.9 -6 2 .5 4 mm .38
Z.30 1529.7 - 63 .80 - .30
Z. 31 1584.3 -6 8 .4 5 - .30
Z. 32 1631.1 -7 1 .0 7 - .27
Z.33 1663.3 -73 .37 - .24
Z. 34 1694.0 -7 5.+3 - • 22
Z. 35 1711.3 -7 6 .6 3 - .19
z.  36 1729.2 -78 .12 - .19
Z.37 1759.9 -8 0 .2 6 mm .17
Z. 3 8  1778.8  - 8 2 .1 9 - .16

♦23.60 1.21 ♦ 9.28
♦26.21 1 .13 ♦ 9.24
♦28 .85 1 .29 ♦ 9.42
♦33.40j 1 .22 ♦ 9.44
♦37.13 1 .5 8 ♦ 9 .92
♦41.15 1 .92 ♦10.25
♦44.96 1.44 ♦ 8.86
♦47*47 1 .50 ♦ 9 .88
♦50.72 1.59 ♦ 9.41
♦50.39 1 .13 ♦ 9.51
♦49.53 1 .0 5 ♦ 9.26
♦47.96 0 .9 1 ♦9 .4 7
♦ 46.98; 1 .0 8 +8 .7 4  i
♦46 .56 0 .9 7 +8 .74
♦45.82 1 .1 1 ♦ 8.44
♦46 .68 1 .0 4 ♦7.64

]

♦48.85 1 . 0 4 ♦ 6 .98
♦50.41 1 .1 3 ♦ 6.21
♦51.06 1.22 ♦ 6.32
♦52.65 1 .32 + 6.29
♦57.90 1.31 ♦ 6.16
♦ 57.39 1 .39 + 5.96
♦59.84 1 .5 9 ♦ 6.21
♦62.30 1.74 -
♦64.21

[
1 .85 ♦ 5.71

♦ 66 .28 1 .8 9 ♦ 4.95
+ 68.21 1 .94 ♦ 4.63
♦70.34 2.11 ♦ 4 .46
‘♦71.87 2 .18 ♦ 4.26

.

♦72.93
.

2.24 ♦ 4.15
♦76.16 2.50 ♦ 3.04
j+78.93 2.77 ♦ 3.49
♦30.84 2 .88 + 3.24
♦82.66 3.01 ♦ 3.15
♦83.69 3.12 ♦ 3.12
♦84.75 3.10 ♦ 2 .67
+86.57 3.27 ♦ 2.54

j

♦87.69 3.47 +1 .9 4  ;
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S ta tio n Elov.
( f t . , )

!!
! Obs. jTheoret. 
jGrav. jGrav. 
j (mgal) |(mgal)

i
I E lev . 
Corr. 
(mgal)

1 !
s

jTerr. j Bouguer 
jCorr. j Anomaly 

(mgal) (mgal)
!

—---  "T
j

!■ . A

Z.39 1733.9

1
'

-32 .64 - 3 .1 5 ♦ 88 .53  3 51
j

♦2 .44
Z. 40 1307.5 1-34.04 -3 .1 2 ♦89.40 3 56 ♦1 . 9 3
Z.41 1 3 0 5 . l i -3 3 .6 4 -3 .0 4 ♦89.25 3 39 + 2 .19
Z# 42 1303.6 1-33.06 -2 .9 9 ♦39.46 3 25 +1.99
Z.43 1307.5 -8 3 .7 9 -2 .9 4 ♦39.39 3 05 +1.94
Z. 44 1796.0 -8 3 .4 0 -2 .9 2 ♦33.71 3 16 +1.68

Z.45 1777.0 -8 2 .1 6 - 2 .9 0 ♦ 87.55 3 18 ♦1.84
Z.46 1746.0 -7 9 .6 1 - 2 .8 7 ♦85.75 3 16 ♦ 2 .56

Z.47 1709.4 -7 7 .3 1 -2 .8 6 ♦33.59 3 16 + 2.70

Z. 48 1663.0 -7 4 .1 3 - 2 .8 6 ♦31.12 2 94 + 3.20

Z.49 1637.1 -7 1 .7 2 - 2 .8 6 ♦ 79.29 2 93 +3 .77  ;
Z.50 1589.3 -6 8 .3 4 - 2 .0 6 ♦ 76.45 2 60 +3 .9 3 j .
Z.51 1560.2 - 65 . 96 - 2 .0 6 ♦74.73 2 59 +4 .63 •«!
Z.52 1545 .8 - 6 5 .2 6 - 2 .3 3 ♦73.33 3 07 +4 .9 9 <

Z.53 1504.0 - 6 2 .3 3 - 2 .7 9 ♦71.40 2 78 +5 .14 j

Z. 54 1448.4 -5 8 .7 5 - 2 .7 5 ♦68.10 2 59 + 5.32
Z. 55 1409.1 - 5 5 .7 6 - 2 .6 9 ♦65.77 2 55 + 6.00

Z.56 1339.5 - 5 1 .8 2 - 2 .6 4 ♦ 61.64 1 90 + 5.21 i
Z. 57 1303.4 - 4 9 .5 9 - 2 .6 1 ♦ 59.50 1 35 + 5.23 1
Z. 5 8 1264.2 - 4 7 .1 0 - 2 .5 7 ♦57.13 1 70 +5.34 !

i
Z.59 1233.5 -4 5 .1 7 - 2 .5 3 ♦ 55.38 1 60 +5 .45 1

Z. 60 1197.3 -4 2 .9 1 - 2 .4 9 + 53.21 1 42 ♦5 .3 6 1
Z* 61 1175,1 - 4 1 .5 3 - 2 .4 5 ♦ 51.89 1 43 ♦ 5.42 1

Z. 62 1153.4 -4 0 .1 4 - 2 .4 1 ♦ 50.61) 1 30 + 5.49

Z. 63 1128.5 -3 8 .8 7 - 2 .3 8 + 49.13 1 30 + 5.31

Z. 64

?

1
■

1108.0

' ’

- 3 7 .8 1

J

- 2 .3 2

* 1

♦ 47.91

. t

1 27

■ p a

+ 5 .18

,

■

:
.  •

’

*
'

'

g . ; | 
1

• 1

i
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