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I .  INTRODUCTION.

1 .  OPPORTUNITY AND REASONS FOR A DETAILED SURVEY.

At t h e  commencement o f  t h e  1924 g e o l o g i c a l  e x p e d i t i o n  t o  I c e -
<

' l a n d ,  which was c o n d u c te d  by Dr. G .W .T yrre l l  and  t h e  p r e s e n t  

w r i t e r ,  a i d e d  by a g r a n t  from t h e  C a rn e g ie  T r u s t ,  t h e  a u t h o r  

to o k  a d v a n ta g e  o f  h i s  e a r l i e r  a r r i v a l  i n  I c e l a n d  by d e v o t in g  

h i s  t im e  t o  a d e t a i l e d  su rv e y  o f  Videy, a small  i s l a n d  which 

l i e s  t h r e e  m i l e s  E.N.E.  o f  R e y k ja v ik .  His i n t e r e s t  h av in g  

been  a r o u s e d  by a s t ^ d y  o f  th e  c u r i o u s  rock  specimens which 

Mackenzie c o l l e c t e d  from t h a t  l o c a l i t y  i n  1810 ( a u t h o r ,  192F), 

t h e  w r i t e r  i n t e n d e d  a t  f i r s t  t o  make on ly  a r a p i d  e x am in a t io n  

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

and  , i f  p o s s i b l e ,  t o  d e te rm ine  t h e i r  mode o f  f o r m a t io n .

A day * s f i e l d  work, however, c o n v in c ed  him t h a t  a more p ro ­

t r a c t e d  su rv ey  would be amply r e p a i d ,  and t h i s  was a c c o r d i n g l y  

u n d e r t a k e n ;  d u r in g  two days,  out  o f  th e  t o t a l  o f  t e n  which 

were d ev o ted  t o  t h i s  work, th e  w r i t e r  en jo y e d  th e  i n v a l u a b l e
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a s s i s t a n c e  o f  Dr.  T y r r e l l .

The o p p o r t u n i t y  o f  c o n s t r u c t i n g  a l a r g e - s c a l e  é i  g e o l o g i c a l  

map was o f f e r e d  th r o u g h  th e  k in d n e s s  o f  Mr. E g g e r t  Briem, t h e  

owner o f  t h e  farm on Vi-dey; Mr. Briem, who p o s s e s s e s  a u n iq u e  

b l u e - p r i n t  o f  t h e  o r i g i n a l  Danish  ordnance  su rv e y  o f  Videy on 

t h e  s c a l e  o f  1 : 5 ,0 0 0 ,  w i th  a v e r t i c a l  c o n t o u r  i n t e r v a l  o f  

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

map. The t r a c i n g  t h u s  o b t a i n e d  forms t h e  to p o g r a p h ic  b a s i s  

o f  t h e  g e o l o g i c a l  map accompanying t h i s  p a p e r .

2 .  PREVIOUS WORK ON VI-SEY.

Mackenzie  c o l l e c t e d  20 specim ens from t h e  n e ig hb o u rh oo d  

o f  t h e  farm house  on Videy, and  th e  ap pend ix  t o  h i s  " T ra v e l s  

i n  I c e l a n d "  (1812) c o n t a i n s  some n o t e s  on t h e  a p p e a ra n c e  o f  

t h e s e  spec im ens ,  and t h e i r  r e l a t i o n s  i n  t h e  f i e l d .

Bunsen g i v e s  a n a l y s e s  o f  two b a s a l t i c  ro c k s  from Videy 

i n  a l e n g t h y  p a p e r  on t h e  chem ica l  c h a r a c t e r i s t i c s  o f  t h e  I c e ­

l a n d i c  v o l c a n i c  ro ck s  (1851, pp .  202 and 2 6 5 ) .

Penck, i n  t h e  c o u r s e  o f  a n - e x te n d e d  p a p e r  on p a l a g o n i t i c  

and  b a s a l t i c  t u f f s ,  has  d e s c r i b e d  a p a l a g o n i t e - t u f f  from 

Videy (1879,  pp .  5 1 2 -5 1 2 ) .

y j  K e i lh a c k  m e n t io r^ s  t h e  pa l  a g o n i  t e - t u f f s  o f  Videy i n  con­

n e c t i o n  w i th  t h e  view which he once h e l d  t h a t  t h e  P a l a g o n i t e -  

F o rm a t io n  o f  I c e l a n d  was o l d e r  t h a n  th e  Miocene B asa l t -P o rm a-  

t i o n  (1886, p .  2 9 0 ) .

Rosenbusch q u o te s  a n a l y s e s  o f  a p a l a g o n i t e - t u f f  from 

Videy,  and o f  t h e  c o n t a i n e d  " s id e ro m e la n "  f r a g m e n ts ,  b u t  f a i l s  

t o  i n d i c a t e  t h e i r  so u rc e  (1910, p .  40 7 ) .
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T horoddsen ,  on h i s  g e o l o g i c a l  map o f  I c e l a n d  on th e  s c a l e  

o f  1 : 6 9 0 , 0 0 0 , i n d i c a t e s  Videy u n i f o r m l y  w i th  t h e  c o l o u r  

d e v o te d  t o  t h e  P r e - g l a c i a l  B a s a l t  F o rm a t io n ;  i n  c o n n e c t i o n  

w i th  co lum nar  s t r u c t u r e  he tw ic e  r e f e r s  t o  Videy i n  h i s  

" I s l a n d "  (1906, p .  2 4 9 ) .

P j e t u r s s ,  who o r i g i n a l l y  r e g a r d e d  an  a g g l o m e r a t e - l i k e
4 5 .

r o c k  on Videy a s  a P r e - g l a c i a l  v e n t  (1910,  p .  6 ) ,  now lo o k s
4 <.4 ^.

on i t  a s  a " d i s l o c a t i o n  b r e c c i a " .

The p r e s e n t  w r i t e r  r e c e n t l y  d e s c r i b e d  and  f i g u r e d  one o f  

M ack en z ie ’ s specim ens  o f  p a l a g o n i t e - t u f f  from Videy (1925, 

p p .  209-210 ,  and  P I .  IV . ,  F i g .  8 ) ,  and  a l s o  a p a l a g o n i t ^ e -  

d o l e r i t e  from th e  same l o c a l i t y  ( i b i d , pp .  285-286,  and  ^1 .

I I I . ,  F i g .  4 ) .

* " F û l lu n g  e i n e s  t e r t i â r e n  A u s b r u c h ^ k a n a l s . "
* *T h is  was th e  view which Dr. P j e t u r s s  e x p r e s s e d  t o  t h e  w r i t e r  

 i n  Ju n e .  1924._________________________________________ ___

I I . TOPOGRAPHICAL AND GEOL00^.10AL OUTLINE.

1 . TOPOGRAPHICAL OUTLINE.

Videy,  w i th  a l e n g t h  o f  2 m i le s  and an a v e ra g e  w id th  of  

i  m i l e ,  l i e s  2 m i le s  E.N.E.  o f  R e y k j j a v i k  w i th  t h e  d i r e c t i o n  

o f  i t s  g r e a t e s t  l e b g t h  occupying  a N.W .-S.E.  p o s i t i o n .  The 

i s l a n d  d i v i d e s  i n t o  two unequa l  p o r t i o n s ,  t h e  s m a l l e r ,  n o r t h e r n  

p o r t i o n  b e in g  c o n n e c te d  t o  t h e  l a r g e r  po r+ ion  t o  t h e  s o u th  by 

a narrow i s rsu t h . The i s l a n d  i s  a low t a b l e - l a n d  w i th  an a l ­

most c o n t i n u o u s ,  p r e c i p i t o u s  c o a s t a l  s c a r p  which i s  f o l l o w e d  ^  

w i th  l i t t l e  d e v i a t i o n  by th e  8 ra. c o n to u r  l i n e .  R i s i n g  from 

t h i s  low p o t e a u  a r e  a number of  k n o l l s ,  t h e  h i g h e s t  o f  which
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a r e  21 .5  m . p o i n t ,  200 y a rd s  S .E .  o f  th e  farm h o u se ,  and

2 0 .5  m. p o i n t  l y i n g  a bo u t  th e  same d i s t a n c e  t o  t h e  W. o f  i t ;  

l e s s  c o n s p ic u o u s  a r e  29 .0  m. p o i n t ,  n e a r  t h e  j u n c t i o n  o f  t h e  

f e n c e  w i th  t h e  S.W. s h o r e ,  and  2 0 .1  ra. p o i n t  on t h e  S .E .  s i d e  

o f  t h e  i s mu-t h .

2 .  GEOLOGICAL OUTLINE.

The f o l l o w i n g  f i v e  f o r m a t i o n s ,  i n  a s c e n d i n g  o r d e r ,  can 

be d i s t i n g u i s h e d :  1 .  The P a l a g o n i t e  S e r i e s ,  2 .  The M u l t i p l e

S i l l ,  2 .  B r e c c i a  and  " A g g l u t i n a t e " ,  4 .  The Grey B a& alts ,  and 

5 .  L a t e - g l a c i a l  and  Recent  D e p o s i t s .

The P a l a g o n i t e  S e r i e s  c o n s i s t s  o f  a d ou b le ,  d e sce n d in g  

Sequence o f  p a l a g o n i t e - b r e c c i a  w i th  a s s o c i a t e d  p a l a g o n i t o - r o c k ,  

g l o b u l a r  b a s a l t s ^  and  f i n e - g r a i n e d ,  s h a t t e r e d  b a s a l t s .  Th is  

s e r i e s  has  been g r e a t l y  d i s t u r b e d  by f a u l t i n g ,  and  has  been 

e x t e n s i v e l y  i n j e c t e d  by ig n eo u s  b o d ie s  o f  v a r i o u s  d im e n s io n s .

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

s i l l  which i n t r u d e d  th e  p a l a g j i i t e  s e r i e s  i n  a t  l e a s t  two a c t s ;  

t h a t  p a r t  o f  t h e  p a l a g o n i t e - s e r i e s  which o r i g i n a l l y  o v e r l a i d ,  

t h e  s i l l  has  been  removed by e r o s i o n .

At t h e  on ly  v i s i b l e  j u n c t i o n  between t h e  s i l l  and th e  

p a l a g o n i t e  s e r i e s  a f a u l t - r o c k  i s  found,  t h e  b r e c c i a  and 

" a g g l u t i n a t e " ,  which was formed d u r in g  r e l a t i v e  movement be­

tween t h e  s i l l  and th e  p a l a g o n i t e  s e r i e s  a t  a s t a g e  when th e  

fo rm er  had n o t  y e t  c o m p le t e ly  c o n s o l i d a t e d .  T h is  i s  t h e  

r o ck  r e f e r r e d  t o  by P j e t u r s s  (p .  ^  ) .

The above rock s  a r e  o v e rru n  by a s h e e t  o f  g re y  b a s a l t

whose o r i g i n a l  c o n n e c t io n  w i th  t h e  e x t e n s i v e  g rey  b a s a l t s  o f



(6)

R e y k ja v ik  i s  a t  once a p p a r e n t ;  t h e  g re y  ^  b a s a l t s  a r e  u n d i s ­

t u r b e d  and  n o t  i n j e c t e d .

At t h e  S. end o f  t h e  i s l a n d ,  and on t h e  i s m t t h ,  a r e  found
Post-
i ,€ t4 e - g la c ia l  o r  R ecen t  b e a c h e s ,  w h i l e  th e  g r e a t e r  p a r t  o f  th e  

whole i s l a n d  i s  c o v e r e d  w i th  s o i l  and  v e g e t a t i o n .

I I I .  DESCRIPTION OF THE FORMATIONS.

1.  THE PALAGONITE SERIES.

The p a l a g o n i t e  s e r i e s  o c c u p ie s  an i r r e g u l a r  b e l t  on t h e  

S.W. s h o r e .  T^e ^ ^ i e s  t e r m i n a t e s  a t  t h e  N.W. end a g a i n s t  t h e  

b r e c c i a  S. o f  t h e  farm h o use ;  a t  th e  S .E .  end i t  i s  c o v e re d  by 

r a i s e d  beach ,  w h i le  t o  th e  N.E. i t  i s  o v e r ru n  by t h e  g re y  

b a s a l t s .  A l though  a c t u a l  c o n t a c t s  between th e  p a l a g o n i t e  

s e r i e s  and  t h e  g r e y  b a s a l t s  were n e v e r  s e e n , t h e  mutual  boun­

d a ry  was d e te rm in e d ,  w i th  on ly  a sm all  p o s s i b l e  e r r o r ,  by s u r ­

f a c e  o u t c r o p s .  Where t h e  boundary  i s  d o t t e d , o u t c r o p s  a r e  

j a c k i n g ,  and i t s  p o s i t i o n  was d e te rm in e d  by t h e  n a t u r e  o f  th e  

s o i l  s u r f a c e s  and th e  c o v e r i n g  v e g e t a t i o n .  S u r f a c e s  o v e r l y i n g  

t h e  p a l a g o n i t e  s e r i e s  a r e  even,  and b e a r  a c o m p a r a t i v e l y  g reen  

g r a s s ,  on a cc o u n t  o f  th e  g r e a t e r  age o f  t h e s e  ro c k s  an-^ t h e i r  

more f r i a b l e  n a ^ r e ;  w h i le  th e  s o i l  s u r f a c e  o v e r l y i n g  th e  

g r e y  b a s a l t s  r e f l e c t s  t h e  b lo ck y  n a t u r e  o f  t h e s e

younger  and l e s s  decomposea r o c k s ,  and  th e  g r a s s  c a r r i e s  i l  

i s  d i s t i n c t l y  l e s s  g re e n ,  and has  a h a b i t  o f  growing i n  

c lum ps .  The b o u n d a r ie s  between th e  i n d i v i d u a l  members o f  th e
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s e r i e s  a r e  l e s s  d i s t i n c t ;  t h e i r  a p p a r e n t  p a r a l l e l i s m ,  a s  1^-  A- 

d i c a t e d  by t h e  t r e n ^ d  o f  some o f  t h e  dykes and one a c c u r a t e l y  

m easured  d i r e c t i o n  o f  s t r i k e ,  has  been i d e a l i s e d  on t h e  map.

The n a t u r e  and  s t r u c t u r e  o f  th e  p a l a g o n i t e  s e r i e s  i s  b e s t  

s e e n  i n  t h e  S.W. sh o re  s e c t i o n ;  a d e t a i l e d  a cc o u n t  o f  t h i s  

s e c t i o n ,  /  i l l u s t r a t e d  by a c o n t in u o u s  d iagram, w i l l  t h e r e f o r e  

be g i v e n .

The b l u f f  h e a d la n d  which forms th e  s o u t h e r n  ex^Aremj^ty  

o f  t h e  i s l a n d  ( F i g s .  { and  2. ) i s  b u i l t  o f  a f r i a b l e ,  da rk -  

brown t u f f ,  which,  from su b s eq u e n t  m ic ro sc o p ic  e x a m in a t io n ,  

i t  was d e c id e d  t o  d e s i g n a t e  " p a l a g o n i t o - r o c k " ,  from th e  

homogeneous n a t u r e  and  h i g h l y  p a l a g o n i t i s e d  c o n d i t i o n  o f  th e  

v i t r e o u s  f r ag m e n ts  which c o n s t i t u t e  i t .  I n  t h e  f i e l d  i;^ ^

w e a th e r s  i n t o  rounded  masses which a r e  t r a v e r s e d  by a rude  

sys tem  o f  j o i n t s  from which no c e r t a i n  bedding  d i r e c t i o n  c o u ld  

be deduced .  O u t t in J 'g  th e  brown p a^ l  agon i  t e - ro ck  a t  t h e  

s o u th e rn m o s t  p o i n t ,  and i n  a l i n e  w i th  t h e  f i s h e r y  s t a t i o n ,  

i s  a v e r t i c a l ,  g r e a t l y  s h a t t e r e d  , d y k e - l i k e  body a bou t  8 f e e t  

t h i c k ,  o f  a ro ck  which i s  e s s e n t i a l l y  s i m i l a r  t o  t h e  mass which 

i t  i n t e r s e c t s ;  t h i s  rock  i s  mapped a s  /  " i n t r u s i v e "  p a l a g o n i t e -  

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

o r i g i n a l l y  c o h e r e n t  i n t r u s i o n ,  was found,  on m ic ro sc o p ic  ex­

a m in a t io n ,  t o  be e r r o n e o u s .  J u s t  below 6 .5  m. p o i n t  th e  

brown p a l a g o n i t e - ^Ock merges g r a d u a ^ l l y  i n t o  an a lm o s t  b l a c k .T :

v i t r e o u s  ro ck  which i s  i n d i s t i n g u i s h a b l e  from t h e  " i n t r u s i v e "

p a l a g o n i t e - r o o k  j u s t  m ent ioned .

At t h e  so u th e rnm o s t  p o i n t  t h e  brown p a l a g o n i t e - r o c k  i s
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a lm o s t  f r e e  from i n c l u d e d  b l o c k s ,  b u t  a s  6 . 2  m. p o i n t  i s  

a p p ro a c h e d  a n g u l a r  i n c l u d e d  b a s a l t i c  b lo c k s  a p p e a r  i n  g r e a t  

numbers ,  v a r y i n g  i n  s i z e  from t h a t  o f  a f i s t  t o  4  f e e t  i n  

d i a m e t e r .  One specim en,  t a k e n  nea '^ r  t h e  p o i n t ,  i s  a 0  

d e n se ,  b l a c k  b a s a l t ,  w h i le  n e a r  6 . 2  m. p o i n t  t h e  p r e v a l e n t  

ty p e  i s  a d ense ,  m a t t - b l u e  b a s a l t  w i th  a few g l a s s y  f e l s p a r  

m i c r o l i t e s ,  and  a s i m i l a r  v e s i c u l a r  b a s a l t  i n  which t h e  steam 

c a v i t i e s  a r e  f i l l e d  w i th  m i n e r a l s .

P r o c e e d in g  N.W. a lo n g  th e  sh o re  t h e  t u f f  changes  somewhat 

i n  c h a r a c t e r ;  i n  a d d i t i o n  t o  b e in g  c h a r g e d  w i th  l a r g e  a n g u l a r  

b a s a l t i c  b l o c k s ,  a s  i s  se en  i n  P I .  I  F i g .  2  , which i s  r e ­

p roduced  from a p h o to g rap h  t a k e n  on th e  sh o re  250 y a rd s  N.W. 

o f  t h e  S. p o i n t ,  i t  c o n t a i n s  a h o s t  o f  b l a c k ,  v i t r e o u s  f r a g ­

ments o f  h i g h e s t  v e l v e t y  l u s t r e ,  and o f  an a v e ra g e  s i z e  o f  

2 mm. T h is  ro ck  w i l l  t h e r e f o r e  be d e s i g n a t e d  p a l a g o n i t e -  

b r e c c i a  t o  d i s t i n g u i s h  i t  from t h e  p a l a g o n i t e - r o c k  o f  t h e  S. 

p o i n t .

A few y a rd s  f a r t h e r  N. t h e  p a l a g o n i t e - b r e c c i a  p a s s e s  i n t o
- 4- Y

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

s t r u c t u r e .  The i n c l i n e d  p^dane o f  j u n c t i o n  has  been  c u t  by 

a f a u l t  ( f ^ ) ,  w h i le  a few y a rds  f a r t h e r  N. a n o t h e r  

f a u l t  ( f g )  b r i n g s  th e  p a l a g o n i t e - b r ^ e c c i a  a g a i n s t  t h e  g l o b u l a r  

b a s a l t s ;  a few ya rd s  S. o f  f^  t h e  p a l a g o n i t e - b r e c c i a  has 

been  c u t  by a s in u o u s  dyke (d^)  o f  c o a r s e  b a s a l t ,  2 f e e t  i n  

t h i c k n e s s ,  w h i le  fg  has  been i n j e c t j G d  by a 4 f o o t  dyke (dg) 

o f  a compact , b l u e ,  f i n e - g r a i n e d  b a ^ s a l t  o f  c o n c h o id a l  f r a c ­

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

o f  a seq u en c e  o f  p a l a g o n i t e - b r e c c i a  a s s o c i a t e d  w i t h  p a l a g o n i t e -  

r o c k ,  and  u n d e r l a i n  by f i n e - g r a i n e d  b a s a l t s  w i th  g l o b u l a r  

s t r u c t u r e ;  t h e s e  two members f o l lo w  c onfo rm ab ly  i n  t h e  f i e l d ,  

a r ^  e n t i r e l y  l a c k  t h e  f e a t u r e s  o f  a s u r f a c e  l a v a  f lo w .

S t i l l  c o n t i n u i n g  N. ( P i g . j  ) t h e  sh o re  s e c t i o n  r e v e a l s  

p e r s i s t e n t  p a l a g o n i t e - b r e c c i a j w h i c h  has  now d e v e lo ped  a w e l l -  

marked b e d d in g  d i r e c t i o n ;  t h e  b e d d i n g - p l a n e s ,  which a t ^  t h e  T] 

same t im e  a r e  j o i n t - p l a n e s ,  d i v i d e  t h e  ro ck  i n t o  m ass iv e ,  

rounded  s l a b s  which d ip  t o  t h e  S. w i th  a f a i r l y  c o n s i s t e n t  

i n c l i n a t i o n  o f  25 d e g s .  As 2 0 .2  m. p o i n t  i s  a p p ro a c h e d  a 

m ass iv e ,  i r r e g u l a r  body o f  g l o b u l a r  b a s a l t  a p p e a r s  b e n e a th  t h e  

p a l a g o n i t e - b r e c c i a .  T h is  a s s o c i a t i o n  c o n t i n u e s ,  and  i s  t h r i c e  

r e p e a t e d  by a s e r i e s  o f  f o u r  s t e p  f a u l t s  ( f * ,  f ^ ,  f p ,  and  f ^ )  

whose downthrow s i d e  i s  t o  t h e  N; ^ h e  p la n e  o f  f^  ha s  been  

in v a d e d  by an i r r e g u l a r  b a s a l t i c  v e i n  d g . T h is  s u c c e s s i o n  

r e p r e s e n t s  a seco n d  and d i s t i n c t  sequence  which i s  o l d e r  t h a n  

the. one f i r s t  d e s c r i b e d .

To t h e  N. o f  fg s h a t t e r e d  b a s a ^ l t s  a r e  a g a i n  found ;  t h e s e  

a p p e a r  t o  be t h e  d o w n - f a u l t e d  © o n t i ^ n u a t io n  o f  t h e  b a s a l t s  

which form t h e  b a se  o f  t h e  f i r s t  s e ^ q u e n c e .  They show s p o r a ­

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

j u n c t i o n  o f  t h e  farm w a l l  w i th  t h e  s h o r e ,  by a c o a r s e  d o l e r i t e  

dyke (d^ )  a specim en o f  which i s  i n d i s t i n g u i s h a b l e  from t h e  

d o l e r i t e  o f  t h e  m u l t i p l e  s i l l .

The g l o b u l a r  b a s a l t s ,  on which t h e  p a l a g o n i t e - b r e c c i a  

r e s t s  c o n fo rm a b ly ,  a r e  c h a r a c t e r i s e d  by th e  s p h e r o i d a l  s t r u c t u r e  

(which  i s )
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which i s  a s s o c i a t e d  w i th  p i l l o w - l a v a s . As t h e  Videy examples 

a r e  c e r t a i n l y  n o t  l a v a s ,  t h e  w r i t e r  p r e f e r s  t o  a p p ly  t o  them 

t h e  p u r e l y  s t r u c t u r a l  te rm  g l o b u l a r  b a s a l t ,  e s p e c i a l l y  a s  t h i s  

te rm  was u s e d  by J o h n s to n - L a v i s  t o  d e s c r i b e  p r e c i s e l y  t h e  same 

r o c k ,  r e l a t e d  i n  th e  same way t o  p a l a g o n i t e - b r e c c i a ,  a t  

R e y k ja n es ,  S.W. I c e l a n d  (1895, p .  4 4 5 ) .  The g l o b u l a r  a r e a s  

v a ry  from 6 i n c h e s  t o  4 f e e t  i n  d i a m e te r ,  each  a r e a  b e in g  

bounded by a v i t r e o u s  s k i n  a b ou t  2 i n c h e s  i n  t h i c k n e s s ;  th e  

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

a c o n t i n u o u s  meshwork which i s  b rou g h t  i n t o  r e l i e f  by t h e  

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

a r e  j o i n t e d  i n t o  ru d e ,  r a d i a l  columns, and  a l s o ,  t o  a l e s s e r  

d e g re e ,  i n t o  c o n c e n t r i c  s h e l l s ;  b o th  th e  i n t e r i o r s  and th e  

v i t r e o u s  s k i n s  a r e  somewhat v e s i c u l a r .

As we c o n t i n u e  n o r th w ard s  from f^  i t  becomes m a n i f e s t ,  

by t h e  i n c r e a s i n g  s e v e r i t y  o f  t h e  s h a t t e r i n g  which th e  b a s a l t s  

have s u f f e r e d ,  t h a t  a c e n t r e  o f  d i s t u r b a n c e  i s  b e in g  app ro a ­

c h e d .  At f^y th e  s h a t t e r e d  b a s a l t s  a r e  f a u l t e d  a g a i n s t  a

. g r e a t  b lo ck  o f  p a l a g o n i t e - b r e c c i a  i n  which th e  b e d d in g - p l a n e s ,  
e

which a r e  d Z f in e d  by l a y e r s  o f  e n c lo o s e d  b lo c k s ,  s t a n d  v e r t i ­

c a l l y ,  w h i le  th e  d i r e c t i o n  o f  s t r i k ^ e  b e a r s  78 degs .  t r u e .

I n  a d d i t i o n  t o  a p p e a r in g  i n  th e  c o n t in u o u s  s e c t i o n  j u s t  de­

s c r i b e d ,  th e  p a l a g o n i t e  s e r i e s  i s  i ^ e p r e s e n t e d  by two, s m a l l ,  

i r r e g u l a r  b lo c k s  which were caug h t  up by t h e  s i l l ,  and which 

a r e  exposed  100 ya rd s  N. o f  1 2 . 8  91. p o i n t .  S u r f a c e  e x p o su re s  

do n o t  f u r t h e r  e l u c i d a t e  th e  s t r u c t u r e  o f  th e  p a l a g o n i t e  s e r i e s
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O utc rops  o f  p a l a g o n i t e - b r e c c i a  a r e  ob se rv ed  on t h e  r i s i n g  

g round  s u r r o u n d i n g  2 9 .0  m. p o i n t  and 21 .5  m. p o i n t ,  and t h e r e  

i s  a l s o  a f l a t - d o m e d  ex po su re  o f  t h e  same ro ck  on t h e  W. s i d e  

o f  t h e  ismwth;  e x p o su re s  o f  t h e  a s s o c i a t e d  g l o b u l a r

b a s a l t s  and  s h a t t e r e d  b a s a l t s  were n o t  s e e n .

Any e s t i m a t e  o f  t h e  t h i c k n e s s  o f  t h e  p a l a g o n i t e  s e r i e s  i s  

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

t o t a l  ab sen c e  o f  bedd ing  d i r e c t i o n  i n  t h e  b a s a l t s ,  t h e

l a c k  o f  c o n s i s t e n t  bedding  i n  th e  b r e c c i a ,  and  th e  s e v e re  d i s ­

l o c a t i o n  t o  which t h e  whole s e r i e s  has  been s u b j e c t e d .  On t h e  

s t r e t c h  between th e  f i r s t  a p p e a ra n c e  o f  t h e  b r e c c i a  n o r t h  o f  

fg  and  i t s  t e r m i n a t i o n  a t  f g ,  a d i s t a n c e  o f  225 m. a t  r i g h t  

a n g le s  t o  th e  m easured  d i r e c t i o n  o f  s t r i k e ,  t h e  d ip  o f  th e  

p a l a g o n i t e - b r e c c i a  i s  f a i r l y  c o n s t a ^ n t ;  a l l o w i n g  f o r  t h e  

f a u l t i n g  t h e  t h i c k n e s s  works out  a t  200 f e e t .  The t h i c k n e s s  

o f  t h e  g l o b u l a r  and s h a t t e r e d  b a s a l t s  may be ro u g h ly  e s t i m a t e d  

a t  150 f e e t ,  g i v i n g  450 f e e t  f o r  t h e  t o t a l  t h i c k n e s s  o f  th e  

o l d e r  seq u ence ;  t h e  younger  sequence  o f  t h e  S. end i s  much 

l e s s  m ass iv e ,  and  t o  i t  a t ^ o t a l  t h i c k n e s s  o f  250 f e e t  may be 

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

may be o f  t h e  o r d e r  o f  700 f e e t .

2 .  THE MULTIPLE SILL.

The r e c t a n g u l a r  a r e a s  s u r ro u n d  i n g  20 .5  m. p o i n t  and 20 .1
% sm. p o i n t  8 . o f  t h e  is^mu-fe, and t h e  small  exp osu re  N. o f  i t ,  

a r e  o c c u p ie d  by rock s  which d i f f e r  c o m p le te ly  from t h o s e  de­

s c r i b e d  abo v e .  The b o u n d a r i e s  between t h e s e  a r e a s  and th e
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g r e y  b a s a l t s  a r e  c l e a r l y  d e f i n e d  by s u r f a c e  e x p o s u r e s ,  and 

changes  i n  t h e  s o i l  s u r f a c e  and vegetji^ tion;  t h e  s h o r t  boun— 

dary  be tween  t h e  s i l l  and  t h e  b r e c c i a  and  a g g l u t i n a t e ,  and  

be tween i t  and  t h e  p a l a g o n i t e  s e r i e s ,  i s  l e s s  c l e a r l y  o b s e r ­

v a b le ,  and  i s  i n d i c a t e d  by a b ro ken  l i n e .

R e t u r n i n g  t o  t h e  sh o re  s e c t i o n  ( F i g .  ) , a t  t h e  n o r t h e r n  

boundary  o f  t h e  b r e c c i a  and  a g g l u t i n a t e  we f i n d  m ass ive  c o l ­

umns o f  v e s i c u l a r  d o l e r i t e  which a r e  t i l t e d  sou thw ards  from 

th e  v e r t i ^ j c a l  t o  t h e  a v e r a g e  e x t e n t  o f  20  d e g s . ;  t h e y  con­

t i n u e  w i t h  u n i f o r m  i n c l i n a t i o n  u n t i l  we r e a c h  t h e  wedge o f  

a g g l u t i n a t e  j u s t  N. o f  t h e  j e t t y .  A few y a rd s  S. o f  t h e  j e t t y  

th e  m ass ive  b a s a l  columns a r e  c u t ^ a  v e r t i c a l  d o l e r i t i c  dyke l y ^  

(dg) which  i s  20 f e e t  t h i c k ,  and  d i s p l a y s  p e r f e c t l y  d e v e lo p ed  

h o r i z o n t a l  co lum ns .  The p l a n e s  o f  c o n t a c t  be tween t h i s  dyke 

and t h e  b a s a l  columns o f  t h e  s i l l  have been  i n j e c t e d  by t a c h y -  

l y t i c  v e i n s ,  w h i l e  t h e  dyke i t s e l f  has  been b i s e c t e d  v e r t i c a l l y  

by a s i m i l a r  i n j e c t i o n .  The dyke has  n o t  d i s t ^ i ^ e d  t h e  

r e g u l a r  i n c l i n a t i o n  o f  t h e  b a s a l  co lumns,  and  Thoroddsen  

p ro b a b ly  h a d  t h i s  c a s e  i n  mind when he w ro te :  "Es kommt v o r

dass  B a s a l t -  Oder D o l e r i t l a g e n  m it  S â u l e n s t r u k t u r  von B a s a l t -  

gângen d u r c h s e t z t  s i n d ,  ohne d ass  d ^ e s h a lb  d i e  Sâ u len  s i c h  

im g e r i n g s t e n  v e r s c h o b e n  haben  (Vid ey,  S t a p i ) "  ( 1 9 0 6 ,p .  2 4 9 ) .

Occupying t h e  a r e a  between t h e  v e r t i c a l  dyke and t h e  

b r e c c i a  t o  t h e  S. o f  i t ,  and  r e s t i n ^ g  on t h e  b a s a l  co lumns,  

i s  found  a mass o f  co lum nar  b a s a l t  o f  complex r a d i a t e  s t ru c tu re -*  

t h i s  mass i s  p r o b a b l y  n o t  u n c o n n e c te d  w i th  t h e  v e r t i c a l  dyke .

The r o c k  c o n s t i t u t i n g  b o th  i s  f i n e - g r a i n e d  and compact  corn-
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p a r e d  w i t h  t h e  v e s i c u l a r  d o l e r i t e  o f  t h e  b a s a l  columns, b u t ,

on m ic r o s c o p i c a l  e x a m in a t io n ,  i t s  d i s s i m i l a r i t y  t o  t h e  c o a r s e r  

rook was found  t o  be a lm o s t  s o l e l y  t e x t u r a l .  The s i l l  i s  

t h e r e f o r e  a m u l t i p l e  one, c o n s i s t i n g  o f  two components ,  t h e  

o l d e r  b a s a l  columns and th e  younger  r a d i a t e  component,  which 

a r e  s t r u c t u r a l l y  d i f f e r e n t  b u t  p e t r ^ o g r a p h i c a l l y  com parab le .

To th e  ÏÏ. o f  t h e  s m a l l e r  a g g l u t i n a t e  exposu re  th e  u p p e r ,  

r a d i a t e  component r e a p p e a r s ;  t h e  columns c o n s t i t u t i n g  i t  i n ­

c r e a s e  i n  w id th  a s  20 .5  m. p o i n t  i s  a p p i^ o ac h ed ,  specimens o f  

t h e  ro ck  r e v e a l i n g  a c o r r e s p o n d i n g  c o a r s e n i n g  o f  g r a i n .  At

2 0 . 5  m. p o i n t  t h e  i n t r u s i v e  body r e a c h e s  a v e r t i c a l  t h i c k n e s s  

o f  100  f e e t ,  w h i l e  t h e  rock  i s  d i s t i n g u i s h a b l e  from th e  d o l e r i t e  

o f  t h e  b a s a l  columns on ly  by i t s  l a c k  o f  v e s i c l e s .  P ro c e e d in g  

n o r th w a r d s  t h e  r a d i a t e  component i s  seen  t o  c o n t i n u e ,  showing 

v a r i a t i o n s  i n  column^ d i a m e te r  accompanied by c o n s i d e r a b l e  

v a r i a t i o n s  i n  t h e  o r i e n t a t i o n  o f  t h e  columns;  t h i s  i s  p a r -  

j i ^ u l a r l y  w e l l  s e en  a t  12 .8  m. p o i n t  ( F i g .  *5"  ) which i s  b u i l t  

o f  f i n e l y  c u rv e d ,  r a d i a t i n g  columns.  On th e  S.E .  s i d e  t h e y  

a r e  c u t  d i s c o r d a n t l y  by t h r e e  p a r a l ^ l e l  i n j e c t i o n s  (dg) |  one 

f o o t  t h ic k p O f  dense  b lu e  b a s a l t  wilTh t a c h y l y t i c  m arg in s .

On th e  N. s i d e  of  1 2 . 8  ra. p o i n t ,  wedged between th e

r a d i a t e  component and th e  s l o p i n g  s u r f a c e  o f  th e  b a s a l  columns 

which r e a p p e a r  a t  t h i s  p l a c e ,  i s  found an i r r e g u l a r  mass o f  

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

b l o c k s  which r e a c h  4 f e e t  i n  s i z e ;  b lo ck s  o f  dense b lue  b a s a l t  

a r e  th e  commonest v a r i e t y ,  w h i le  b lo ck s  o f  t h e  d o l e r i t e  o f  th e  

s i l l  a r e  l e s s  f r e q u e n t .  The mass o f  t h e  g l o b u l a r  b a s a l t  p r e -
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s e n t s  an i r r e g u l a r  t r i a n g l e  some 6 f e e t  wide, which i s  a c ­

companied by a s m a l l e r  o u t c r o p  u n d e r l y i n g  t h e  b a s a l  co lum ns.  

Near  t h e  p la n e  o f  c o n t a c t  be tween th e  b a s a l  columns and t h e  

g l o b u l a r  b a s a l t  t h e  d o l e r i t e  o f  t h e  fo rm er  becomes su d d e n ly  

f i n e - g r a i n e d  and t h e n  t a c h y l y t i c  i n  t h e  space  o f  2 i n c h e s ,  

t h u s  showing t h a t  t h e  s i l l  i n t r u d e d  th e  g l o b u l a r  b a s a l t ,  and  i s  

t h e r e f o r e  younger  t h a n  t h e  p a l a g o n i t e  s e r i e s  o f  which th e  

g l o b u l a r  b a s a l t  i s  a con fo rm ab le  member.

A few y a rd s  f a r t h e r  t o  t h e  N.E. t h e  r a d i a t e  component o f  

t h e  s i l l  r e a p p e a r s ,  and  soon t e r m i n a t e s  unconform ably  a g a i n s t  

a n o t h e r  o u tc r o p  of  t h e  b a s a l  columns which a g a i n  show t h e i r  

p e r s i s t e n t  i n c l i n a t i o n  t o  t h e  S. These columns r i s e  r a p i d l y  

t o  a h e i g h t  o f  20 f e e t ,  and  t h e n  t e r m i n a t e  a g a i n s t  t h e  g re y  

b a s a l t s  which w i l l  be d e s c r i b e d  l a t e r .

The v i s i b l e  t h i c k n e s s  o f  t h e  s i l l  i s  120 f e e t ;  i n  t h i s  

e s t i m ^ ^  20  f e e t  a r e  a s c r i b e d  t o  t h e  b a s a l  columns,  and 100 

f e e t  t o  t h e  r a d i a t e  component.

S. BRECCIA AND AGGLUTINATE.

I n  t h e  sh o re  s e c t i o n  ( F i g .  -4-  ) t h e s e  ro ck s  occupy a s h o r t  

s t r e t c h  bounded t o  th e  S. by t h e  v e r t i c a l l y  s t a n d i n g  p a l a ­

g o n i t e -  b r e c c i a ,  and t o  th e  N. by t h e  s o u t h e r n  marg in  o f  t h e
du

S i l l ;  on th e  su r fa ce  they  occupy an i l l - d e f i n e d ,  arcuj:e a r ea .

At th e  S. end o f  th e  sh o re  e x p osu re  t h e  rook  i s  a b r e c c i a  

c o n s i s t i n g  o f  l a r g e ,  a n g u l a r  b o u ld e r s  o f  a c o a r s e ,  v e s i c u l a r  

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

of  th e  s i l l ,  bedded i n  a s c a n t y  sandy m a t r i x .  P ro c e e d in g  

I n o r th w a rd s ,  t h e  n a t u r e  o f  th e  e n c l o s e d  b lo c k s  c h an g e s ;  i n

\o^ a d d i t i o n  t o  c é l é r i t é  b lo c k s ,  which r e a c h  2 f e e t  i n  d i a m e te r .



(15)

t h e r e  a p p e a r  s m a l l e r  b lo c k s  o f  dense  b lu e  b a s a l t ,  e a r t h y  p a l a ­

g o n i t e ,  s l a g g y  b q s a l t  w i th  m i n e r a l s ,  and v e l v e t y  p a l a g o n i t e  

c h i p s ,  t h e  m a t r ix  c o n s i s t i n g  o f  t h e  same m a t e r i a l s  f i n e l y  

comminuted.

About 20 y a rd s  N. o f  t h e  j u n c t i o n  w i th  t h e  v e r t i c a l  p a l a ­

g o n i t e -  b r e c c i a  t h e  a g g lo m e ra te  w i th  which we a r e  now c o n c e rn e d  

p a s s e s  w i th o u t  r e a l  b re a k  i n t o  a  ro ck  t o  which Dr. T y r r e l l  has  

g iv e n  t h e  name a g g l u t i n a t e . W eathered  masses o f  t h i s  rock  have 

a s u r f a c e  o f  s u b a n g u l a r  p r o t u b e r a n c h e s  which v a ry  from 1 i n c h  

i n  d i a m e t e r  t o  c o b b le  s i z e ;  t h e y  a l l  c o n s i s t  o f  t h e  d o l e r i t e  

o f  t h e  s i l l .  On a t t e m p t i n g  t o  l o o s e n  a b lo ck  w i th  th e  hammer, 

i t  a s  o f t e n  b r e a k s  t h ro u g h  a s  comes away e n t i r e .  When a b lo ck  

i s  d e ta c h e d  i t  i s  seen  t o  have p r e s e n t e d  m o d e ra te ly  p l a n e  and 

smooth f a c e s  t o  a d j a c e n t  b l o c k s ,  and t o  have c o h e re d  t o  t h e s e  

e n t i r e l y  w i th o u t  t h e  h e l p  o f  m a t r i x .  A few ya rd s  N. o f  th e  

j e t t y  i s  found  a n o t h e r  sm al l  wedge o f  a g g l u t i n a t e  which a g a in  

c o n s i s t s  o f  c o h e r i n g  d o l e r i t e  b lo c k s  w i th o u t  m a t r i x .

While f u l l y  a g r e e i n g  w i th  P j e t ^ u r s s  t h a t  t h e  b r e c c i a  and 

a g g l u t i n a t e  S. o f  t h e  j e t t y  a r e  n o t  t o  be e x p l a i n e d  a s  th e  

f i l l i n g  o f  a v e n t ,  t h e  w r i t e r  th in l i ^ s  t h a t  t h e  " d i s l o c a t i o n -  

b r e c c i a "  e x p l a n a t i o n  does n o t  f u l l y  meet t h e  r e q u i r e m e n t s  o f  

t h e  c a s e  u n l e s s  we make one im p o r taT h t  s t i p u l a t i o n .  The co­

h e r i n g  d o l e r i t e  b lo ck s  o f  th e  a g g l u ^ t i n a t e  were c e r t a i n l y  de­

r i v e d  from t h e  m arg in  o f  t h e  s i l l ;  i f  d i s l o c a t i o n  took  n l a c e  

a t  a t im e  when th e  s i l l  had f u l l y  c ^ o n s o l i d a t e d ,  t h e  fo r m a t io n  

o f  t h e  a g g l u t i n a t e  c o u ld  be e x p l a i n e d  on ly  by assum;t^n?g t h a t  l] 

t h e  h e a t  g e n e r a t e d  d u r in g  th e  p e r i o d  i n  which i. d i s l o c a t i o n
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took  p l a c e  was s u f f i c i e n t  t o  r e n d e r  t h e  b lo c k s  t o m  from th e  

m arg in  o f  t h e  s i l l  p l a s t i c  and c o h e ^ s i v e .  In '^ s te a d  o f  making 

t h i s  somewhat u n l i k e l y  a s su m p t io n ,  t h e  w r i t e r  i s  d i s p o s e d  t o  

t h i n k  t h a t  t h e  d i s l o c a t i o n  was c o n c o u r r o n t  w i th  t h e  f o r m a t io n  

o f  t h e  s i l l ,  o r  a t  any r a t e  to o k  ■pl^a.oe l a t e  i n  t h e  c o n s o l i d â t  in n  

p e r i o d ,  and  t h a t  t h e  t r a i n  o f  e v e n t s  were somewhat a s  f o l l o w s .

I n  t h e  a c t  o f  i n t r u s i o n  t h e  d o ^ l e r i t e  magma t o r e  away 

masses o f  t h e  p a l a g o n i t e - b r e c c i a  wh^ich i t  i n t r u d e d ,  and i n ­

c o r p o r a t e d  them i n  i t s  m arg in ;  c o o l i n g  p ro ceeded  u n t i l  t h e  

edge o f  t h e  i n t r u s i o n  r e a c h e d  a p l a s t i c  c o n d i t i o n ,  w h i le  th e  

i n t e r i o r  o f  th e  mass was s t i l l  f r e e l y  m o b i le .  F a u l t i n g ,  which 

may have  been i n i t i a t e d  a t  t h i s  p o i n t  by t h e  r e l e a s e  o f  u n d e r ­

g ro un d  s u p p o r t ,  o r  which may have commenced w i th  t h e  a c t  o fjin -  

t r u s i o n  and have c o n t i n u e d  up t o  t h i s  s t a g e ,  b roke  away p a r t s  

o f  t h e  s e m i - r i g i d  edge o f  t h e  i n t r u s i o n  and kneaded them i n t o  

s p h e r o i d a l  m asses ;  a s l i g h t  r i s e  o f  t e m p e r a t u r e ,  c a u se d  by t h i s

k nead in g  a c t i o n ,  s u f f i c e d  t o  r e n d e r  t h e  s e m i - r i g i d  u n i t s  p l a s t i c
/Tl

and  c o h e s i v e ,  t h u s  p ro d u c in g  on c o o l i n g  th e  m a t r i x - f r e e  ag­

g l u t i n a t e .

4 .  THE GREY BASALTS.

With t h e  name " D o l e r i t f o r m a t i o n "  Thoroddsen d e s i g n a t e d  th e  

g r e y ,  o p h i t i c ,  o l i v i n e - b e a r i n g  l a v a s  which occupy l a r g e  a r e a s  

i n  t h e  S.W. and e l s ew h e re  i n  I c e l a n d .  R e co g n is in g  t h e  un­

s u i t a b i l i t y  o f  t h i s  te rm ,  which s u f f e r s  i n  German th e  in a p -  

p r o p i a t e  c o n t r a c t i o n  t o  " D o l e r i t " ,  P j e t u r s s  has  abandoned i t  

i n  f a v o u r  o f  "Grey B a s a l t s " ,  t h e  g re y  c o l o u r  b e in g  t h e  i ^ o s t  

s t r i k i n g  f e a t u r e  o f  t h e s e  u l / t r a b a s i c  l a v a s .  P j e t u r s s *  term
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w i l l  be u s e d  i n  t h e  f i e l d  d e s c r i p t i o n .

With e x c e p t i o n  o f  t h e  a r e a s  a l r e a d y  d e s c r i b e d  Videy i s  (V 

c o v e r e d  by a m ass ive  s h e e t  o f  t h e  g r e y  b a s a l t s .  The p o s i t i o n s  

o f  t h e  b o u n d a r i e s  be tween th e  g r e y  b a s a l t s  and th e  o l d e r  forma­

t i o n s  has  a l r e a d y  been  g iv e n ,  t o g e t ^ h e r  w i th  t h e  e v id e n c e  on 

which t h e y  were d e te rm in e d ,  and t h è ^ i r  p r o b a b le  a c c u r a c y .  The 

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

u r e s  a r e  numerous .  The ro ck  i s  r e m a r k a b l y  un i fo rm  th r o u g h o u t ,  

handspec im ens  from ex trem e ends o f  t h e  i s l a n d  b e in g  i n d i s ­

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

s u f f i c i e n t  ^  p e rm i t  th e  m acroscop i^c  r e c o g n i t i o n  o f  f e l s p a r ,  

a u g i ^ t e  and o l i v i n e ,  t o g e t h e r  w i th  a m inu te  v e s i c u l a r i t y  which 

may p a r t l y  a c c o u n t  f o r  th e  g r e y  c o l o u r  and  the. e a se  w i th  which 

i t  b r e a k s  u n d e r  t h e  hammer.

S t r u c t u r a l l y  th e  g re y  b a s a l t s ,  which a r e  L a t e - g l a c i a l  i n  

a g e ,  have c l o s e  a f f i n i t y  t o  t h e  mor^e r e c e n t  l a v a s .  S e c t i o n s  

sometimes show an ap p ro a ch  t o  co lum nar  s t r u c t u r e ,  bu t  more f r e ­

q u e n t l y  a sys tem  o f  j o i n t s  has  d e v e^ lop ed  d i v i d i n g  t h e  ro ck  i n t o  

b lo c k s  which ap p ro x im a te  i n  shape t o  t h a t  o f  a k e y s t o n e .  

I n d i v i d u a l  j o i n t  b lo ck s  o f t e n  measu^re a y a rd  each  way, w h i le  

t h e i r  bounding s u r f a c e s  a r e  a lways s l i g h t l y  convex o r  c o n cav e .  

The s i g n i f i c a n c e  o f  t h i s  sys tem o f  j o i n t i n g  was n o t  a p p r e c i a t e d  

u n t i l  l a t e r  i n  th e  summer when Dr.  T y r r e l l  and t h e  w r i t e r  ex-

amined th e  m a g n i f i c e n t  s e c t i o n s  th r^o u g h  P o s t - g l a c i a l  l a v a s  

a t  ÿ i n g v a l l a .  I n  t h e  A l lm annag ja ,  t h e  g r e a t e s t  o f  t h e  s t r a i g h t  

gap in g  f i s s u r e s  i n  which t h e s e  s e c t ^ i o n s  a r e  p roduced ,  a s c r i e s  

o f  s u c c e s s i v e  b a s a l t i c  i  f lows may be seen  i n  which th e  s u r f a c e
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o f  eaoh flow i s  d e f i n e d ,  n o t  by a s j t r a i g h t  l i n e ,  b u t  by a 

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

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

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

c o n s i s t  o f  a s u r f a c e  l a y e r  o f  s m a l l ,  rude  columns a r r a n g e d  

r a d i a l l y  l i k e  t h e  b r i c k s  i n  a b r i c k  a r c h ,  w h i le  t h e  m ass ive  

i n t e r i o r  o f  an  a r c h  i s  t r a v e r s e d  by r a d i a l  and c o n c e n t r i c  

j o i n t s  d i v i d i n g  i t  i n t o  k e y s t o n e - s h a p e d  o r  wedge-shaped  b lo c k s z  

The b a s a l t s  on Videy a r e  t h e r e f o r e  c o n s i d e r e d  t o  b e lo n g  t o

t h e  f l a t - d o m e d  l a v a  ty p e  ( I c e l .  "h e l l u h r a u n " ) .  t h e  s u r f a c e  l a y e r  

o f  sm all  columns h av in g  been removed by d e n u d a t io n ,  l e a v i n g  

o n ly  t h e  k e y s t o n e - j o i n t e d  i n t e r i o r s " .

* T h is  s t r u c t u r a l  resem blance  between th e  L a t e - g l a c i a l  g rey  
b a s a l t s  and th e  P o s t - g l a c i a l  b a s a l t Z s  was n o t e d  by th e  w r i t e r  
i n  a r e c e n t  p a p e r  (1925, p .  224) i n  which i t  was shown t h a t  
t h e  l a v a s  o f  th e  two p e r i o d s  a r e  a l s o  c l o s e l y  r e l a t e d  c h e m ic a l l y .
m r n m r n  --------------- — : -------------------------------------------------------

The base  o f  t h e  g rey  b a s a l t  e s^ca rpm en t  i s  a lways deep ly  

b u r i e d  i n  a g r e a t  heap  o f  r e c e n t l y  f a l l e n  j o i n t  b l o c k s .  The 

e a se  w i th  which d e g r a d a t i o n  t a k e ^  p l a c e  i n  t h e  g rey  b a s a l t  c l i f f  

i s  due t o  th e  wide s p a c i n g  o f  t h e  j o i n t  p l a n e s  p ro d u c in g  c o r ­

r e s p o n d i n g ly  wide gaps between a d j a c e n t  b lo c k s ,  and th u s  en­

s u r i n g  t h e i r  com ple te  de tachment  one from a n o t h e r .  The g re y  

b a s a l t s  on Videy d i f f e r  from t h e i r  P o s t - g l a c i a l  s r t r u c t u r a l  

a n a lo g u e s  i n  th e  f o l l o w in g  r e s p e c t ;  whereas t h e  a v e ra g e  t h i c k ­

n e s s  o f  a "h e l l u h r a u n " f low ,  a s  seen  i n  th e  A l lm annag ja ,  i s  

p e rh ap s  10 f e e t ,  t h e  Videy e sca rp m en t ,  a p p a r e n t l y  r e p r e s e n t i n g  

th e  s e c t i o n  a s i n g l e  f low ,  r e a c h e s  a h e i g h t  o f  40 f e e t  i n  th e  

N. p a r t  o f  th e  i s l a n d .



(19)

The g r e y  b a s a l t s  on Videy show no s i g n s  o f  d i s t u r b a n c e  

by e a r t h  movements, n o r  have t h e y  s u f f e r e d  ig n eo u s  i n j e c t i o n .

T h e i r  t o t a l  t h i c k n e s s  may be ^e | ) im a ted  a s  80 f e e t ,  t h e  2 4 .9  gi. 

s p o t - l e v e l ,  n e a r  t h e  j u n c t i o n  o f  t h e  fen c e  w i th  t h e  ro a d ,  

b e in g  t h e  h i g h e s t  l e v e l  above th e  sea  r e a c h e d  by t h e s e  r o c k s .

5 .  LATE GLACIAL AND RECENT.

-Glacial  M a rk in g s !-  On Videy,  a s  e l s e w h e re  i n  I c e l a n d ,  s u r f a c e  

o u t c r o p s  o f  th e  g re y  b a s a l t s  a r e  sometimes i d e a l l y  moulded by 

i c e  a c t i o n ,  and  c a r r y  s e r i e s  o f  s t r i d e  whose^ d i r e c t i o n  can  be TJ 

a c c u r a t e l y  m easured .  That  t h e s e  mark ings  d a t e  from th e  l a s t  

t o t a l  g l a c i a t i o n  i s  c l e a r l y  a p p r e c i a b l e  on an e x c u r s i o n  from 

R e y k ja v ik ,  s i t u a t e d  on s t r i a t e d  g re y  b a s a l t s ,  t o  f i n g v a l l a ,  

wich l i e s  on s t r u c t u r a l l y  and c h e m ic a l l y  s i m i l a r  l a v a s  whose 

o r i g i n a l  ropy s u r f a c e s  a r e  u n to u c h e d  by i c e .

I n  th e  ro a d ,  n e a r  t h e  f i s h e r y  s t a t i o n  a t  t h e  S. end o f  Vi-dgiy, 

i s  a  f i n e  g l a c i a t e d  o u tc r o p  o f  t h e  g re y  b a s a n t s ;  i t  c a r r i e s  a 

s e r i e s  o f  w e l l - d e f i n e d  s t r i d e  which run  N.W. a t  128 d e g s .  t r u e .  

Four  hun d red  ya rd s  N.W. o f  t h i s  o u tc r o p  i s  a  s i m i l a r  exposu re  

b e a r i n g  s t r i ^  which run  i n  p r e c i s e l y  th e  same d i r e c t i o n .  This  

d i r e c t i o n  a g r e e s  w i th  th e  d i r e c t i o n  o f  e x t e n s i o n  o f  Videy 

i t s e l f ,  and  o f  th e  n e ig h b o u r in g  p h y s i c a l  f e a t u r e s :  Engey,

V id e y ja r s u n d ,  G ra fa rv o g u r ,  S e l t j a r n a m e s  and t h e  S k e r j a r -
IlSOELX M a p ,  Mcj .  \ ),

f j f t rdu rA  The d i r e c t i o n  of  t h e  movement o f  i c e ,  a s  measured 

above ,  i s  a l s o  i n  good agreem ent  w i th  th e  d i r e c t i o n  o f  th e  

g l a c i a l  s t r i a e  on th e  m ain land  a s  r e c o r d e d  on Thoroddsen*s 

g e o l o g i c a l  map.

P e a t  and  V e g e t a t i o n ; -  The narrow b e l t  o f  low g rc ^ d  r u n n in g  u [

E. and W. between 20 .5  gi. p o i n t  and  20.1  m. p o i n t  i s  occu p ied
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by a p e a t  moss. The p e a t  i s  o u t  a^nd d r i e d  f o r  f u e l ,  and  i n  

t r e n c h e s  i s  exposed  t o  a d ep th  o f  6 f e e t .

The r e m a in d e r  o f  t h e  i s l a n d  i s  c o v e r e d  w i th  g r a s s  th e  

n a t u r e  o f  which a p p e a r s  t o  be i n t i m ^ a t e l y  c o n n e c te d  w i th  the. 

p a r t i c u l a r  ty p e  o f  rock  u n d e r l y i n g  th e  s o i l  on which i t  grows.

The g r a s s  c o v e r i n g  th e  g rey  b a s a l t s  i s  a poor  v a r i e t y  which h as  

,a h a b i t  o f  growing i n  c lumps,  and  i s  l o c a l l y  c a l l e d  ÿ y f i .

These clumps have t h e  shape  o f  a deep,  i n v e r t e d  bowl a v e r a g i n g  

2 f e e t  i n  d i a m e t e r ;  t h e y  l i e  so  c l o s e l y  t o g e t h e r  t h a t  p r o g r e s s  

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

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

o f  t h e  clumps i s  b e s t  e x p l a i n e d  a s  th e  r e s u l t  o f  t h e  a c t i o n  

f r o s t  i n  s o r t i n g  and p i l i n g  up t h e  s t o n e s  i n  t h e  sha l lo w  sq£|^. 

Eawkes h a s  d e a l t  w i th  t h i s  s u b j e c t  i n  a r e c e n t  pp.per I

1924, pp .  509 and 5 1 1 ) .

The g r a s s  growing on th e  s o i l  d e r i v e d  from th e  o l d e r  rock s  

on t h e  i s l a n d ,  t h e  p a l a g o n i t e  s e r i e s  and  th e  m u l t i p l e  s i l l ,  i s  

r i c h  and g r e e n ,  and e n t i r e l y  f r e e  from t h e  clumps d e s c r i b e d  

above ;  t h i s  g r a s s  i s  mowed and d r i e d  f o r  f o d d e r ,  w h i le  th e  

ÿ y f i  a f f o r d s  b u t  p oor  g r a z i n g , a n d  can h a r d l y  be c u t .  The 

f e r t i l i t y  o f  th e  s o i l  on t h e s e  ro ck  s i s  a r e s u l t  o f  t h e i r

g r e a t e r  a g e ,  and  t h e i r  s h a t t e r e d  an^d decomposed c o n d i t i o n .  

R a is e d  Beach and Storm Beach: -  A r a i s e d  beach  o f  sm a l l ,  

u n i fo rm ,  w e l l - r o u n d e d  g rey  b a s a l t  s ^ h i n g l e  e x te n d s  back some 

50 y a rd s  from t h e  h ig h  w a te r  mark o f  th e  s h o r e ;  i t s  l a n d -  o  

W|%)d boundary  a p p ro x im a te ly  c c W c i d e s  w i th  th e  2 m. c o n t o u r " .

■ÎÎ- When drawing th e  g e o l o g i c a l  map a l t e r n a t e  c o n t o u r s ,  2 m . , 
6 m., 10 m.,  e t c .  /  o f  t h e  o r i g i n a l  b l u e - p r i n t  ,were  o m i t t e d .
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The p o s s i b i l i t y  o f  t h i s  b e in g  a s to rm  beach i s  p r e c l u d e d  by 

t h e  f a c t  t h a t  Vi-dey r e c e i v e s  c o m ple te  p r o t e c t i o n  by t h e  main­

l a n d  from a l l  winds e x c e p t  t h o s e  coming from th e  west  and n o r t h ­

w e s t .

The s h i n g l e  c o v e r i n g  t h e  is^mutte has  more th ^ e  c h a r a c t e r s  

o f  a s to rm  beach ;  c l o s e  t o  t h e  h i g h - w a t e r  l i n e ,  and p a r a l l e l  

t o  i t ,  on e i t h e r  s i d e  o f  t h e  i s mtath, t h e  p e b b le s  a r e  banked 

6 f e e t  h ig h ,  w h i l e  c e n t r a l l y ,  between t h e s e  s h i n g l e  banks ,  t h e  

beach  i s  d e p r e s s e d  3 f e e t  below h i g h - w a t e r  l e v e l .

IV. OORRELATIOIT AND AGE OF THE PALAGONITE SERIES.

Whereas t h e  g e o l o g i c a l  e v id e n c e  on Videy s u f f i c e s -  t o  de­

t e r m in e  th e  r e l a t i v e  ages  o f  th e  f o r m a t io n s ,  i t  i s  i n a d e q u a te  

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

i d e n t i t y  o f  t h e  s t r i a t e d ,  g rey  be s a l t  s h e e t  w i th  t h e  h a t e - g l a c i a l
/

g re y  b a s a l t s  o f  t h e  R e y k jav ik  d i s t r i c t  i s  c e r t a i n ,  bu t  t o  

a r r i v e  a t  t h e  age o f  th e  o l d e r  p a l a g o n i t e  s e r i e s  we must con­

s i d e r  t h e  e v id e n c e  i n  o t h e r  l o c a l i t i e s  where comparab le  ro ck s  

a r e  ex posed .

1. REYKJANES.

A complex a s s o c i a t i o n  o f  p a l a g o n i t e - b r e c c i a ,  p a l a g o n i t e -  

ro ck ,  and f i n e - g r a i n e d  b a s a l t s  w i th  g l o b u l a r  s t i ^ c t û r e ,  d i s -  n j  

t u r b e d  by d i s l o c a t i o n ,  c o p i o u s l y  i n j e c t e d ,  and o th e r w i s e  

c l o s e l y  c o r r e s p o n d in g  t o  th e  Videy s u c c e s s i o n ,  i s  found s u r ­

roun d in g  th e  l i g h t h o u s e  a t  R eyk jane^s ,  m i le s  S .F .  o f  Reyk­

j a v i k  ( F i g .  h ) .  Jo h n s to n - L a v is  has  p a r t l y  d e s c r i b e d  t h i s  

l o c a l i t y ,  and has  advanced  an h y p o t h e s i s  t o  e x p l a i n  t h e  g l o b u l a r
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s t r u c t u r e  o f  t h e  b a s a l t s  (1886, p .  4 4 6 ) .  Dr.  T y r r e l l  and the  

p r e s e n t  w r i t e r  encountered  t h e  l o c a l i t y  i n  Ju ne ,  1924, and th e  

f o l l o w i n g  GOn/densed d e s c r i p t i o n  i s  e x t r a c t e d  from t h e i r  j o i n t  

j ou m a l .

The B e j a r f e l l  (50 m., t h e  p r e s s e n t  s i t e  o f  th e  l i g h t h o u s e )  

i s  an i n l i e r  o f  p a l a g o n i t e - b r e c c i a  a s s o c i a t e d  w i th  p a l a g c n i t e -  

ro ck  and  g l o b u l a r  b a s a l t ,  and  su r ro ^ u n d e d  by a P o s t - g l a c i a l  

b a s a l t i c  l a v a  f low ;  i t  t h u s  c o r r e s ^ p o n d s  w i th  th e  u p p e r  se ­

quence o f  t h e  Videy p a l a g o n i t e  s e r i n e s .  The V a lahnukur  (46 m., 

t h e  s i t e  which t h e  l i g h t h o u s e  o c c u p ie d  i n  1885, and  from which 

i t  was removed on a cc o u n t  o f  e x t e n s ^ i v e  r e c e n t  l a n d s l i d i n g )  i s  

s e e n ,  on t h e  N.W. fac e  t o  c o n s i s t  o j f  90 f e e t  o f  g l o b u l a r  b a s a l t  

o v e r l y i n g  p a l a g o n i t e - b r e c c i a  d ip p in g  / / /  H.E. a t  a b o u t  60 d o g s . ;  

on t h e  S . ,  seaw ard  f a c e  t h e  r e l a t i o n s  o f  p a l a g o n i t e - b r e c c i a  and 

g l o b u l a r  b a s a l t  a r e  c o m p l i c a te d ,  and th e  mass i s  t r a v e r s e d  by 

many i r r e g u l a r  i n j e c t i o n s  o f  b a s a l t  v a ry in g  from 6 i n c h e s  t o  20

f e e t  i n  t h i c k n e s s .  The base  o f  t h e  V alahnukur  i s  c o v e r e d  by 
Se-d.

sandy r a i d e e  beach  which i s  i n dur a t t e d  by t h e  s t i l l  younger 

r e c e n t  b a s a l t i c  l a v a .  The V alahnukur  g l o b u l a r  b a s a l t  t h u s  

c o r r e s p o n d s  w i th  th e  base  o f  th e  u p p e r  sequence  o f  th e  Videy 

p a l a g o n i t e  s e r i e s ,  w h i le  th e  conform ably  u n d e r l y i n g  p a l a g o n i t e -  

b r e c c i a  i s  t h e  c o u n t e r p a r t  o f  t h e  rock  form ing  the- topmost  mem­

b e r ' o f  th e  lo w e r  Videy sequence .

Thus t h e  ro ck s  of  th e  two l o c a l i t i e s  a r e  s t r i c t l y  com­

p a r a b l e ;  a s  r e g a r d s  age ,  t h e  on ly  i n f e r e n c e  t h a t  can  be made 

i s  t h a t  t h e  Reykjanee  rocks  a r e  o l d e r  th a n  th e  r a i s e d  beach ,

be in g  s e p a r a t e d  from i t  by an u n c o n fo rm i ty  o f  unknown e x t e n t .
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2 .  EOTNSVOGURy H V Æ LPJ0R 9U R .

On t h e  S. sh o re  of  t h e  Botnsvogur  ( F i g .  ) ,  t h e  e a s t e r n

e x t r e m i t y  o f  t h e  K v a l f  j 5 r 4 u r  which i s  m i le s  N.E. o f  Reykja-

v i k ,  a t  a d i s t a n c e  o f  1 m i le  from i t s  head ,  and 60 f e e t  above

s e a - l e v e l ,  a bed  o f  p a l a g o n i t e - r o o k  20 f e e t  t h i c k  was found .

This  bed  i s  o v e r l a i n  by a s e r i e s  o f  b a s a l t  f lows form ing  t h e  
/

M u l a f j a i l  tow ards  t h e  to p  o f  which two m ass ive  beds o f  g l a c i a l  

t i l l  a r e  i n t e r c a l a t e d .  The p a l a g o n i t e - r o c k  a g r e e s  s t r i k i n g l y  

w i th  t h e  p a l a g o n i t e - r o c k  o f  th e  u p p % r  Videy sequence .

At t h e  head  o f  th e  Botnsvogur ,

a t  s e a - l e v e l ,  an exp osu re  o f  g l o b u l a r  b a s a l t  was obse rv ed ;  

from i t s  p o s i t i o n  r e l a t i v e  t o  t h e  o u tc ro p  o f  p a l a g o n i t e - r o c k  

t h i s  g l o b u l a r  b a s a l t . a p p e a rs  t o  be th e  c o u n t e r p a r t  o f  th e  g lobu­

l a r  b a s a l t  o f  t h e  u p p e r  Videy sequ en ce .

On t h e  R. s i d e  o f  th e  Botnsvogur ,  200 y a rd s  E. o f  th e  farm 

¥ y r i l l ,  a p rom inen t  s c a r p  o f  f i n e - g r a i n e d ,  s h a t t e r e d  b a s a l t  was 

o b se rv e ^ ;  t h e  ab sence  in  t h i s  mass o f  th e  s t r u c t u r a l  f e a t u r e s  

o f  l a v a ,  and  th e  resem blance  which i t  bore  t o  t h e  s h a t t e r e d  

b a s a l t s  o f  Videy,  s t r u c k  th e  observ/^rs a t  t h e  t ime and i s  

s p e c i f i c a l l y  r e c o r d e d  i n  t h e i r  j o u r n a l .  The ro ck s  o v e r ly in g  

t h i s  e x p o su re  a r e  b a s a l t i c  l a v a s  w i th  massive  i n t e r c a l a t i o n s  o f  

g l a c i a l  t i l l .

The g l a c i a l  i n t e r c a l a t i o n s  i n  th e  b a s a l t s  o f  th e  Hval- 

f j b r d u r  r e g i o n  were e i t h e r  n o t  obse rved  o r  were m i s i n t e r p r e t e d  

by Thoroddsen who i n c l u d e d  them i n  th e  Miodene B a s a l t  Fo rm a t io n .  

That P j e t u r s s  f u l l y  r e c o g n i s e d  th e  s i g i f i c a n c o  o f  t h e  t i l l s  i s  

seen from t h e  f o l lo w in g :  " i n  den â l t e r e n  q u a r t â r e n  B a s a l t e n ,

%ie z .  B. am H v a l f j o r d ,  vorkommen" (1910, p .  7 ) .
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P r o f i l e  o f  th e  W. w a l l  o f  the  gorge  o f  th e  E v i t a ,  

im m e d ia te ly  below G u l l f o s s ,  showing th e  p a l a g o n i t e  

s e r i e s  r e s t i n g  on g l a o ^ i a l  s e d im e n ts ,  and o ve rrun  

by th e  L a t e - g l a c i a l  g rey  b a s a l t s .
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Thus we have a oomXplete c o r r e l a t i v e  o f  t h e  Videy p a l a -  

^ o n i t e  s e r i e s  im m e d ia te ly  and conform ably  u n d e r l y i n g  a s e r i e s  of  

g l a c i a l  b a s a l t s ,  u n l e s s  th e  t i l l s  i n  t h e s e  b a s a l t s  r e p r e s e n t  

th e  v e ry  e a r l i e s t  g l a c i a t i o n ,  we may i n f e r  t h a t  t h e  u n d e r l y i n g  

p a l a g o n i t e  s e r i e s  i s  i t s e l f  E a r l y - g ^ l a o i a l  i n ^  a g e .

2 .  GULLFOSS AND THE IIV^A' fARNESSYSLA) DASIR.-  ^

Im m e d ia te ly  below th e  famous w j a t e r f a l l  G u l l f o s s ,  which l i e s  

6 km. d i s t a n t  on t h e  landw ard  s i d e  from t h e  l i n e  o f  h i g h e s t  sub­

mergence a s  mapped by Thoroddsen, t ^ h e  E v i t a  e n t e r s  a magni­

f i c e n t  go rge  2è m i l e s  lo n g ,  w i th  v e r t i c a l  w a l l s  e x ceed in g  200 

f e e t  i n  h e i g h t .  In  th e  w e s te rn  w a l l  ( F i g . ^  ) ,  a t  t h e  head  o f  

th e  g o rg e ,  and  im m e d ia te ly  below th e  f a l l ,  t h e  f o l lo w in g  suc­

c e s s i o n  was o b s e r v e d .  At t h e  to p  t h e r e  a r e  two f lows o f  g rey  

b a s a l t  a b o u t  12 f e e t  i n  t h i c k n e s s ;  t h e s e  b a s a l t s  a r e  seen  in  

the  immedia te  ne ig h bo u rh o od  to  be h ^ ig h l y  g l a c i a t e d .  Below 

th e s e  a p p e a r s  a bed o f  p a l a g o n i t e - b ^ r e c c i a  w i th  an e s t i m a t e d  

t h i c k n e s s  o f  50 f e e t ,  which i n  i t s  low er  p a r t s  p a s s e s  g r a d u a l l y  

i n t o  b a s a l t  w i th  w e l l  developed  g l o b u l a r  s t r u c t u r e .  Below t h i s  

l i e s  a 20 f o o t  s i l l  o f  g rey  b a s a l t ,  f a i r l y  dense th ro u g h o u t ,  

and p a r t i c u l a r l y  so towards  th e  c o n t a c t s .  The s i l l  r e s t s  on 

50 f e e t  o f  t y p i c a l  f l u v i o - g l a c i a l  sed im en ts ,  cong lom era te  w i th  

rounded p e b b le s ,  o c c a s i o n a l  l a y e r s  o f  san ds to n e  w i th  

a few s t r e a k s  o f  p e b b le s ,  and a t  l e ^ a s t  one l e n t i c l e  o f  l am i­

n a te d  s i l t ,  t h e  whole showing c u r r e n t  bedding  on a l a r g e

s c a l e .  Below t h e s e  sed im ents  a p p e a r s  a n o th e r  massive  s i l l ,  

a t  l e a s t  50 f e e t  t h i c k ,  which r e s t s  on a cong lom era te  forming 

the bed o f  t h e  r i j ^ e r . Here we ha^ve r e s t i n g  on g l a c i a l  

sediments  a,n e x c e l l e n t  c o r r e l a t i v e  t o  th e  Videy s u c c e s s i o n .
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From t h e  foreg^ojag  we may draw th e  f o l lo w in g  c o n c l u s i o n s :  

( 1 ) ,  t h a t  t h e  a s s o c i a t i o n  o f  g l o b u l a r  b a s a l t  w i t h > a l a g o n i t e -  

b r e c c i a  i s  s i g n i f i c a n t ,  r a t h e r  t h a n  f o r t u i t o u s ,  and t h a t  t h e  

fo rm er  a lw ays  u n d e r l i e s  th e  l a t t e r ;  t h e  a p p a r e n t  r e v e r s a l  o f  

t h i s  o r d e r  a t  R eÿk janes  i s  t o  be e x p l a i n e d ,  a s  on Videy (p .  ÿ ),  

a s  t h e  r e s u l t  o f  t h e  lo w e r  member o ^ f  an  u p p e r  b i n a r y  a s s o c i a ­

t i o n  r e s t i n g  confo rm ab ly  on t h e  u p p e r  member o f  a s i m i l a r  

lo w er  a s s o c i a t i o n ;  and  ( 2 ) ,  t h a t  t ^ h i s  rock  a s s o c i a t i o n  i n  th e  

c o r r e l a t e d  and t h P e r e f o r e  a l s o  i n  Videy, was th e

r e s u l t  o f  ig n e o u s  a c t i v i t y  i n  E a r l e y - g l a c i a l  t im e s .

V. PETROGRAPHY.

1-» PALAGONITE-BREOOIA AiND PALAGONITE-ROOK.

I t  i s  p ro p o se d  t o  r e s e r v e  a f ^ u l l e r  d i s c u s s i o n  o f  th e  p a la -  

g o n i t e - b e a r i n g  ro ck s  u n t i l  t h e  co m p le t io n  o f  an i n v e s t i g a t i o n  

o f  a l l  t h e  ro c k s  f a l l i n g  i n t o  t h i s  c a t e g o r y  which were c o l ­

l e c t e d  on t h e  1924 v i s i t  t o  I c e l a n d .  At p r e s e n t  t h e  w r i t e r  

w ishes  t o  c o n s i d e r  on ly  th e  evidenc2^e which b e a r s  on th e  f o l ­

lowing p o i n t s :  f i r s t l y ;  Given th e  r e q u i s i t e  c o n d i t i o n s ,  w i l l

p a l a g o n i t i s a t i o n  t a k e  p la c e  i n  any b a s a l t i c  g l a s s ,  o r  a r e  only  

c e r t a i n  b a s a l t i c  g l a s s e s  s u s c e p t i b l e  t o  t h i s  form o f  a l t e r a t i o n ?  

and s e c o n d ly ;  Does f u r t h e r  i n v e s t  l e g a t i o n  o f  the  o c cu r ren c e  and 

appea ran ce  o f  p a l a g o n i t e  g l a s s  su p p o r t  th e  s u g g e s t i o n  r e c e n t l y  

made by t h e  w r i t e r ,  namely t h a t ,  i n  a d d i t i o n  t o  i t s  u s u a l  oc­

c u r r e n c e  i n  t u f f s ,  i n  d e ep -se a  d e p o s i t s ,  and i n  c e r t a i n  d o l e r i t e s  

and b a s a l t s ,  p a l a g o n i t e  g l a s s  may r e p r e s e n t  e x t r u s i v e  o r  i n ­

t r u s i v e ,  v i t r e o u s ,  b a s a l t i c  b o d ie s  which were o r i g i n a l l y  co­

h e r e n t ,  and  t o  which th e  term p a l a g o n i t e - r o c k  might a p p r o ^ k a t e l y
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be a p p l i e d ?  ( op .  p i t . ,  p .  ? 0 9 ) .  I n c i d e n t a l l y  t o  the- f i r s t  

i n q u i r y  a  v a lu e  f o r  t h e  KgO c o n t e n t  o f  t h e  p r o d u c t s  o f  p a l a -  

g o n i t i s a t i o n  was o b t a i n e d .

8" H y . d r o . ^ o h y l y t e  t h e  P a r e n t  o f  Pa lagon jJ ;^ .  The rook which

o f f e r s  t h e  b e s t  o p p o r t u n i t y  f ô r  s t u d y i n g  th e  m a t e r i a l  which has 

s u f f e r e d  p a l a g o n i t i s a t i o n  i s  a p a l a g o n i t e - b r e c c i a  i n  which th e  

a l t e r a t i o n  p r o c e s s  has  on ly  p a r t i a l l y  a t t a c k e d  th e  v i t r e o u s  

f ra g m e n ts  c o n s t i t u t i n g  th e  ro c k ,  and i n  which th e  u n a l t e r e d  

p o r t i o n s  a r e  s u f f i c i e n t l y  l a r g e  t o  p e rm i t  o f  t h e i r  m ^ ^ ^ c h a n i -  

c a l  s e p a r a t i o n .  The specimen VA, t a k e n  a t  a p o i n t  100 yards  S. 

o f  t h e  farm ( s e e  F lg ^ j  i aAdr ),  has  a c c o r d i n g l y  been chosen  

f o r  d e s c r i p t i o n  and d i s c u s s i o n .  I t s  ap p ea ra n c e  a g re e s  c l o s e l y  

w i th  P e n c k ’ s d e s c r i p t i o n  o f  a p a l a g r a n i t e - t u f f  from Vi4ey 

(1879, p p . 5 1 2 -5 1 2 ) ,  and th e  a n a l y s t e s  o f  a Vi-dey p a l a g o n i t e -  

t u f f  and  o f  t h e  c o n t a i n e d  " s id e ro m e la n "  f r ag m en ts  quo ted  by 

Rosenbusch (1910, p .  407) a p p e a r  t o  have been perform ed on a 

comparab le  ro c k ;  th e  specimen o f  p a l a g o n i t e - t u f f  from Vi4ey 

which th e  w a i t e r  s e l e c t e d  f o r  d e s c r i p t i o n  from M ackenzie’ s 

c o l l e c t i o n  ( o p .  c i t . .  pp .  209-210, and P I .  IV . ,  f c g .  P) d i f f e r s  

s l i g h t l y  from th e  rock  t o  be d e s c r i b e d .

The rook composed o f  b l a c k ,  a n g u l a r ,  v i t r e o u s  f r a g m e n ts

which a t t a i n  a d i a m e te r  o f  l i  cm s . ;  t h e s e  f ragm en ts  have

smootlily c u rv e d  b o u n d a r i e s ,  and a r e  bedded i n  a r e d d i s h ,  f i b r o u s
(ph i  ,) j "1) )̂

m a t r ix .  I n  s e c t i o n ^ t h r e e  ty p e s  o f  f ragm en ts  may be obse rved ;

f i r s t l y ,  p a le -b ro w n ,  s l i g h t l y  v e s i c u l a r ,  e n t i r e l y  homogeneous

and i s o t r o p i c  f r ag m en ts  which a r e  e n t i r e l y  f r e e  from micro-

l i t e s ,  and  which,  e x ce p t  f/%) t h i s  l a s t  p r o p e r t y ,  c l o s e l y  r e -
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semble t h e  u n a l t e r e d  c o re  o f  t h e  paTl a gon i  t e  n u c le u s  o f  a 

manganese n o d u le  from th e  South  RSv§lifio f i g u r e d  by Murray and 

Renard  (1891, P I .  X V II . ,  F i g .  ? ) ;  s e c o n d ly ,  dark-brown f rag m en ts

which a r e  t r a v e r s e d  by opaque f lo w -b an d s ,  o r  a r e  d o t t e d  w i th

minute  o re  s p e c k s ;  and  l a s t l y ,  f ragm en ts  o f  t o t a l l y  opaque 

t a c h y l y t e .  The f i r s t  s t a g e  o f  p a l a g o n i t i s a t i o n  i s  marked by 

th e  p r e s e n c e  o f  b r i g h t - y e l l o w ,  b l e a c h e d  b o r d e r s  s u r ro u n d in g  a l l  

t h e  t r a n s l u c e n t  g l a s s y  a r e a s ,  and  c o m p le t e ly  r e n l a c i n g  th e  

s m a l l e r  o f  t h e s e .  I t  i s  s i g n i f i c a n t  t h a t  i n  t h e  c a se  of  th e  

second  and  t h i r d  t y p e s  o f  f r ag m e n ts  th e  b l e a c h i n g  has l e f t  t h e  

opaque bands and  t h e  o re  specks  i n t a c t ,  p ro v in g  t h a t  th e  bleachjft ^  

b o r d e r s  indee d r e p r e s e n t  an a l t e r a t i o n  o f  th e  margins and n o t  

an a d d i t i o n  t o  them, t h a t  p a l a g o n i t i s a t i o n  does n o t  a t t a c k  

g l a s s e s  which a r e  opaque due t ^  t h e  s o l u t i o n  o r  s e p a r a t i o n  o f  

m agne tic  i r o n ,  and  t h a t  t h e  homogeneous, t r a n s l u c e n t  c o n d i t i o n  

o f  t h e  f i r s t  t y p e  o f  f ragm ent  i s  a p r im ary  one, and n o t  a r e s u l t

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

The o u t e r  b o r d e r s  o f  th e  b l e a c h e d  margins pass  i n t o  a 

f i n e l y - f i b r o u s ,  y e l l o w - r e d ,  b i r e f r a c t i n g  m in e r a l ,  w h i le  the  

rem a in in g  i n t e r s p a c e s  a r e  f i l l e d  by a z e o l i t e  t o  which n e i t h e r  

Penck p v  t h e  p r e s e n t  w r i t e r  we r e  a b l e  t o  g iv e  a name. I t  i s  a ^4 

c o l o u r l e s s ,  i s o t r o p i c  ^ n  sm all  f ragm en ts  and v e ry  n e a r l y  so in  

l a r g e r  p i e c e s ;  i t  forms a mosaic o f  eq u id im en s io n a l  g r a i n s  

which possess  one good c l e a v a g e ;  i t  i s  i n s o l u b l e  i n  HCJl, and 

has a r e f r a c t i v e  ind ex  which l i e s  d e f i n i t e l y  between 1 .520 and 

1 .550 ;  and  f i n a l l y ,  an ex am in a t io n  o f  i t s  f lame spectrum 

r e v e a l e d  p e r s i s t e n t  l im e  bands,  p o ta s h  l i n e s  f o r  one second.
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soda  c o n t i n u o u s  b u t  n o t  i n  g r e a t  am^ount,  and cesium a b s e n t .

The s t a n d a r d  t a b l e s  c a t a l o g u e  no m in e ra l  w i th  t h e s e  n r o p e r t i e s ;  

t h e  a c c e s s i o n  o f  p o t a s h  t o  a n a l c i t e ,  w^hich a g r e e s  i n  some r o s p c e t s  

w i t h  t h e  Vide  ̂ z e o l i t e ,  would r e s u l t  i n  an i n c r e a s e  o f  i t s  r e ­

f r a c t i v e  in d e x  t o  some v a lu e  g r e a t e r  t h a n  1 .487 ( L a r s e n ) ,  and  IKe. 

Videy m in e r a l  might  t h e r e f o r e  be an impure p o ta s h  an a logue  o f  

a n a l c i t e ,  t h e  a v a i l a b l e  amount i s ,  however, to o  minute  f o r  

q u a n t i t a t i v e  d e t e r m i n a t i o n s .

I t  was shown t h a t  p a l a g o n i t i s a t i o n  p roceed s  on ly  i n  

p r i m a r i l y  t r a n s l u c e n t  b a s a l t i c  g l a s s e s ,  and i n  se e k in g  f o r  a 

c a u s e  f o r  t h i s  c o n d i t i o n  o f  t h e  g l a s s  a p r i m a r i l y  abnorm ally  

h i g h  w a t e r  c o n t e n t  a t  once s u g g e s t e d  i t s e l f .  In  th e  a n a l y s i s  

g i v e n  by Rosenbusch  ( l o o ,  c i t . )  t h e  w a te r  c o n te n t  o f  th e  un­

a l t e r e d  f r a g m e n ts  ( " s i d e r o m e l a n " ) i j s  4 .22  p e r  c e n t ;  t o  v e r i f y  

t h i s  a  p i e c e  o f  t h e  specimen VA was c o a r s e l y  ground, and small  

c h i p s  o f  g l a s s ,  which showed by t h e ^  c l e a n ,  l u s t r o u s  s u r f a c e s  

t h a t  t h e y  were d e r i v e d  from th e  u n a l t e r e d  c o r e s ,  were s e p a r a t e d ,  

and t h e i r  l o s s  on i g n i t i o n  e s t im a t e d * ;  t h e  r e s u l t ,  4 .28 p e r  c e n t ,  

i s  i n  good ag reem en t  w i th  t h e  HgO v ^a lu e  o f  th e  o l d e r  a n a l y s i s .  

W ash in g to n ’ s T ab le s  (1917) c o n t a i n  f o u r  " s u p e r i o r "  a n a ly s e s  of 

^ a c h y l y t e  whose a v e ra g e  HgO v a lu e  i s  1 .12 p e r  c e n t .  I t  i s  

e v id e n t  t h a t  t h e  t r a n s l u c e n t  g l a s s  w i th  which we a r e  h e re  con­

c e r n e d  d i f f e r s  from t a c h y l y t e  i n  p o s s e s s i n g  a much g r e a t e r  HgO 

c o n t e n t ,  and  i t  i s  p roposed  t o  d e s i g n a t e  i t  " h y d r o t a c h y ly t e "  in

ÏT The e rr o r  in v o lv e d  in  ta k in g " " loss  on ig n it io n "  as Vepre­
se n t in g  "HqO" i s  in  t h i s  case  n e g l ig ib le . .__________________ _____

i n  p r e f e r e n c e  t o  von W a l te r s h a u s e n ’s " s id e ro m e la n " ,  which.
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a p a r t  from b e in g  p r a c t i c a l l y  o b s o l e ^ t e ,  a p p e a r s  t o  be l e s s  

a c c u r a t e l y  e x p r e s s i v e  t h a n  t h e  p ro po sed  name.

From t h e  above i t  a p p e a r s  t h a t  p a l a g o n i t i s a t i o n  does n o t  

t a k e  p l a c e  i n  t h e  n o rm al ,  a lm o s t  anhydrous  t a c h y l y t e s  which a r e  

c h a r a c t e r i s t i c a l l y  opajbe due t o  t h e  s o l u t i o n  o r  s e p a r a t i o n  of  

m agne t ic  i r o n ,  b u t  a t t a c k s  on ly  h y d r o u s ,  t r a n s l u c e n t  b a s a l t i c  

g l a s s e s  which  may be c a l l e d  " h y d r o t r a c h y l y t e " . 

b .  The_Water  C o n ten t ,  o f  th e  ProduCcts  o f  P a l a f c o n i t i s a t i o n . 

Given t h e  KgO c o n t e n t  o f  t h e  whole rock ,  i . e .  t h e  u n a l t e r e d  

h y d r o t a c h y l y t e  t o ^ j ^ h e r  w i th  i t s  a ^ l t e r a t i o n  p r o d u c t s ,  t h e  H|0 

c o n t e n t  o f  t h e  u n a l t e r e d  h y d r o t a c h y l y t e ,  and a l s o  th e  r e l a t i v e  

p r o p o r t i o n s  o f  t h e  two c o n s t i t u e n t s ,  t h e  KgO c o n te n t  o f  th e  

a l t e r a t i o n  p r o d u c t s  may be c a l c u l a t e d .  The KgO c o n te n t  o f  th e  

u n a l t e r e d  h y d r o t a c h y l y t e  was 4 .28 p e r  c e n t ;  an e s t i m a t i o n  of  

th e  l o s s  on i g n i t i o n  o f  th e  whole rock  gave 10.61 p e r  c e n t ,  

w h i le  t h e  a v e r a g e  r e l a t i v e  p r o p o r t i o n  of  h y d r o t a c h y ly t e  was 

46.8  p e r  oent^'". These f i g u r e s  g iv e  16 .1  p e r  c e n t  f/il^ the

* T h is  was o b t a i n e d  i n  th e  f o l lo w in g  way which depends on the  
a s su m p t io n  t h a t  t h e  s p e c i f i c  w e ig h ts  o f  th e  c o n s t i t u e n t s  a r e  
a l i k e ;  two a r e a s  o f  th e  s l i d e  were pho tographed  and th e  com­
p l e t e  c i r c u l a r  ph o to g rap h s  w e igh ed .^  The h y d r o t a c h y ly t e  a r e a s  
were t h e n  c u t  o u t ,  weighed,  t h e i r  p ^ r o p o r t i o n s  t o  t h e i r  r e ­
s p e c t i v e  co m p le te  ph o to g rap h s  cf%|culated,  and th e  average  o f  the  

two r e s u l t s  t a k e n .______________________________ . ___

HgO c o n t e n t  o f  t h e  p a l a g o n i t i s a t i o  n p r o d u c t s .  Fo r  th e  same

c o n s t i t u e n t  Bunsen o b t a i n e d  17.85 f^ron? th e  p a l a g o n i t e - r o c k

from S e l j a d a l r ,  I c e l a n d ;  S t e i g e r  cT b ta in ed  17 .02  i n  p a l a g o n i t e

specks i n  a g a b b r o i d  d ia b a se  from Holyoke, M a s s a c h u s e t t s ;

T ea l l  r e c o r d e d  16 .80  i n  p a l a g o n i t e  specks i n  a b a s a l t  from

Franz Jo sep h  Land; and th e  p r e s e n t  a u t h o r  found 16.21 i n  an



( F O)

a lm o s t  c o m p l e t e ly  p a l a g o n i t i s e d  rock  from K r i s u v i k ,  I c e l a n d  

P- 512,  a n a l y s e s  I ,  I I ,  I I I ,  and K’ r e s p e c t i v e l y ) .  

c . . . , The.. N a tu re  o f  P a l a g o n i t e - r o c k . A t y p i c a l  e x a - p l e  o f  

p a l a g o n i t e - r o o k  was found  a s  a d y k e - l i k e  body c u t t i n g  th e  n a l a -  

g o n i t e - t u f f  o f  th e  sou th e rn m o s t  p o i ^ n t  o f  Vi4^ey/| I f  p a l a ­

g o n i t e  can  r e p l a c e  o r i g i n a l l y  c o h e r e n t ,  v i t r e o u s  b a s a l t i c  

b o d i e s ,  we would e x p e c t  t h a t  t h i s  eTxample, w i th  i t s  a p p a r e n t l y  

i n t r u s i v e  r e l a t i o n s ,  would su p p ly  th e  i d e a l  c a s e .

The handspec im en  (V12) i s  a homogeneous, dark-brown rock 

which  f r a c t u r e s  r e a d i ly ^  r e v e a l i n g  a v i t r e o u s ,  r e s c n o i d  s u r f a c e ;  

t h e  f r a c t u r e  i s  q u i t e  i r r e g u l a r ,  however , n e v e r  appro ach in g  the  

c o n c h o i d a l  f r a c t u r e  o f  g l a s s e s .  The rock  f u r t h e r  shows 

numerous sp e ck s  and t h r e a d s  o f  a y e l l o w i s h  z e o l i t i c  m a t e r i a l ,  

and  a l s o  a few, v e ry  sm all  c r y s t a l s  o f  c l e a r  f e l s p a r .  In  t h i n  

s e c t i o n  t h i s  ro ck  i s  seen  t o  be an e x c e e d in g ly  f i n e - g r a i n e d  

v e r s i o n  o f  t h e  p a l a g o n i t e —[ ^ c k  j u s t  d e s c r i b e d ,  w i th  c e r t a i n  

d i f f e r e n c e s .  I t  c o n t a i n s  t h e  same v a r i e t y  ^  v i t r e o u s  f r a g ­

m ents ,  b u t  i n  t h i s  c a s e  t h e i r  maximum s i z e  i s  about  1 mm.

Whereas i n  t h e  p r e v i o u s  rock  t h e  b o u n d a r ie s  o f  the  f ragments  

were smooth c u r v e s  and  v e s i c l e s  were c o m p a ra t iv e ly  r a r e ,  i n  the  

p r e s e n t  c a s e  t h e  v i t r e o u s  p a r t i c l e s  a r e  h i g h ly  v e s i c u l a r  and 

t h e i r  b o u n d a r i e s  a r e  t y p i c a l l y  embayed. In  t h i s  r e s p e c t  the  

f r ag m e n ts  a r e  s i m i l a r  t o  th o se  c o n s t i t u t i n g  th e  t h i n  r ed  t u f f  

p a r t i n g  r e c e n t l y  f i g u r e d  by th e  w r i t e r  ( op.. c . i t . ,  P I .  IV . ,

F i g .  1 0 ) .  Thu v i t r e o u s  f ragm ents  o c c a s i o n a l l y  c o n ta in  a 

m i c r o l i t e  o f  f r e s h  p ^ g i o c l a s e  o r  g r e e n i s h  pyroxene,  bu t  more 

o f t e n  t h e s e  m i n e r a l s  a p p e a r  a s  d e tach ed ,  broken c r y s t a l  f ragm ents
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i n  t h e  cem en t in g  m a t e r i a l .  As b e f o r e ,  p a l a g o n i t i s a t i o n  has  

r e s u l t e d  i n  t h e  f o r m a t io n  o f  y e l lo w ,  b l e a c h e d  g l a s s ,  t h e  f i n e l v -  

f i b r o u s ,  y e l l o w - r e d ,  b i r e ^ f r a o t i n g  m in e r a l ,  and f i n a l l y ,  th e  

a lm o s t  i s o t r o p i o  z e o l i t e ;  on a c c o u n t  o f  th e  sm a l ln e s s  o f  t h e  

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

t h e  p r o p o r t ^ n  o ^ ^ n a l t e r e d ,  t r a n s l u c e n t  g l a s s  b e in g  ve ry  sub­

o r d i n a t e .  There  can  be no doubt t h a t  t h i s  ro ck  w i th  i t s  

h e t e r o g e n e o u s  c o n s t i t u e n t s ,  i t s  " A s c h q n s t ru k tu r "  and i t s  de­

t a c h e d  and  b roken  c r y s t a l  f r a g m e n ts ,  i s  a t r u e  t u f f ,  and n o t  

t h e  r e s u l t  o f  a l t e r a t i o n  o f  an c o h e r e n t  i n t r u s i v e  body. I t s  

i n t r u s i v e  f i e l d  r e l a t i o n s  may be e x p la in e d  by p o s t u l a t i n g  a f i s -  

s u r i n g  o f  t h e  c o u n t r y  ro ck ,  f o l lo w e d  by, o r  cau sed  by a b l a s t  

o r  e x p o s io n  o f  s team l a d e n  w i th  f i n e  v o l c a n ic  d u s t  which even­

t u a l l y  c o m p l e t e ly  f i l l e d  t h e  f i s s u r e .

I n  a p p l y i n g  th e  name " p a l a g o n i t e - r o c k "  t o  denote  a p a la -  

\ g o n i t i s e d ,  o r i g i n a l l y  c o h e r e n t  b a s a l t i c  body, t o  one of  T^ac- 

k e n z i e ’ s spec im ens  (R252, op. c i t . .  pp.  211-212, and P I .  IV . ,  

F i g .  9) t h e  w r i t e r  was g o v e r n e d  by i t s  a p pea ran ce  i n  s e c t i o n  

o f  which he w ro te  th e  f o l l o w in g .  " In  t h i s  c a se  one cannot  well  

d i s t i n g u i s h  i n d i v i d u a l  g l a s s  f r ag m e ^ n ts ,  bu t  th e  specimen 

r a t h e r  g i v e s  t h e  im p r e s s io n  of  a c o n t in u o u s  mass o f  g l a s s , " .

The ad vanced  s t a t e  o f  d ecom pos i t ion  o f  t h i s  rook,  a r e s u l t  of  

i t s  s i t u a t i o n  i n  th e  h e a r t  o f  th e  s ^ t i l l  v i g o r o u s l y  a c t i v e  

s o l f a t a r i c  r e g i o n  o f  K r i s u v ik ,  l e n d s  u n c e ^ t a i n ^ t y  t o  t h e  ob- 

s e ^ v a t i n n .  Emerson re -exam in ed  tw^o l a r g e  specimens o f  th e  

c l a s s i c  S e l j a d a l r  p a l a g o n i t e ,  which a l th o u g h  d e s c r i b e d  by 

Bunsen a s  a f low o f  g l a s s ,  was f i g u r e d  by Rosenbusch as  a
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t y p i c a l  " P a l a g o n i t f e l s "  o r  "A soh en tu f f "  (1910,  F i g .  6 6 ) ;  he 

cj/me t o  t h e  f o l l o w i n g  c o n c l u s i o n :  " th e y  seem t o  me t o  be n o t

c l a s t i c  i n  any p r o p e r  s e n s e ,  bu t  t o  be p o r t i o n s  o f  a flow some­

what b r e c c i a t e d  by steam e x p lo s io n  i n  p l a c e . . . T h e  whole seems to  

me n o t  a t u f f ,  b u t  a m uch-c racked  g l a s s , "  ( 1 9 0 5 ,  p .  122 ) ,

I n  view o f  t h e  s i m i l a r i t y  o f  bo th  Rosenbusch*s and Emerson 's  

m ic ro g rap h s  o f  t h e  S e l j a d a l r  rock  t ^ o  t h e  ap pea ra n c e  of  th e  

w r i t e r ' s  u n d o u b te d ly  d e t r i t a l  pa lago2n i te - /% /ck  from Videy,  

i t  seems c e r t a i n  t h a t  t h e  " A s c h e n t^ u f f " i n t e r p r e t a t i o n  of  

R osenbusch  i s  t h e  t r u e  one.

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

c o h e r e n t ,  v i t r e o u s ,  b a s a l t i c  b o d i e s ,  t o  which p a l a g o n i t e - r o c k  

might  be a p p l i e d ,  has  n o t  y e t  been j u s t i f i e d ;  i t  does,  how­

ever^ seem d e s i r a b l e  t h a t  th e  term p ^ a l a g o n i t e - r o c k  shou ld  be 

r e t a i n e d ,  a s  t h e  e q u i v a l e n t  o f  "P a l ^ a g o n i t f e l s " o f  th e  o ld e r

w r i t e r s ,  t o  d e n o te  f i n e - g r a i n e d , ^ b a s a l t i c  t u f f s  i n  which p a la ­

g o n i t i s a t i o n  has  advanced  t o  such a deg ree  t h a t  th e  amount o f  

u n a l t e r e d  g l a s s  i s  s u b o r d i n a t e  t o  th e  amount o f  th e  p a la ­

g o n i t i s a t i o n  p r o d u c t s ,  which so c o m ^ p le te ly  cement th e  whole 

as  t o  g iv e  i t  a homogeneous, v i t r e o u s  a p p e a ra n c e .

2. THE GLOBULAR B^ASALTS.

The specim en VL was ta k e n  from th e  c e n t r e  of  a g l o b u l a r  

mass which was cau g h t  up by th e  s i l ^ l ,  and which i s  exposed on 

th e  sh o re  100 y a rd s  N. o f  12.8  ra. p ^ o i n t .  I t  i s  a h i g h ly  

v e s i c u l a r ,  v e ry  f i n e - g r a i n e d  b a s a l t  i n  which minute f e l s p a r  

m i o r o l i t e s  a r e  t h e  only  m a c r o s c o p ic ^ a l ly  d i s c e r r ^ b l e  c r y s t a l ­

l i n e  c o n s t i t u e n t s .  In  s e c t i o n  th e  se a r e  seen  t o  be l a b r a -
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d o r i t e s  w i th o u t  f l u x i o n a l  o r i e n t a t i o n .  Erown a u g i t e  i s  seen  

a s  m inute  i n t e r g r a n u l e s ,  bu t  more o f t e n  44  i n  dom in an t ly  au-  

g i t i o ,  w e l l - d e f i n e d ,  c u rv e d  c e r v i c o m  i n t e r g r o w t h s  w i th  minute  

f e l s p a r  n e e d l e s  ; t h e  p r o d u c t i o n  o f  t h i s  c u rv e d  c e r v i c o m  s t r u c ­

t u r e  may be c o n n e c te d  w i th  t h e  m echan ica l  s t r a i n s  i n v o lv e d  i n  

th e  f o r m a t io n  o f  t h e  g l o b u l a r  s t r u c t u r e .  The v i t r e o u s  ba se ,  

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

g e r ^ e r a l l y  opaque;  where i t  c l e a r s  o c c a s i o n a l l y  t o  a deep- 

brown t r a n s l u c e n c y ,  i t  i s  s e e n  t o  be c h a rg e d  w i th  i l m e n i t e  

n e e d l e s .  A t . t h e  same t im e  i t  has  been a t t a c k e d  by p a l a g o n i ­

t i s a t i o n  w i th  t h e  f o r m a t io n  o f  g r e e n i s h ,  f i n e l y - f i b r o u s ,  b i r e -  

f r a c t i n g  p a t c h e s ;  t h i s  a l t e r a t i o n  i s  most n o t i^ & b le  i n  t h e  ^

g l a s s  which im m e d ia te ly  su r ro u n d s  t h e  many v e s i c l e s .  O l iv in e

was n o t  d e t e c t e d .

From t h e  above two p o i n t s  emerge;  th e  v e s i c u l a r i t y  o f

the  ro c k ,  t o g e t h e r  w i th  t h e  o c c a s i o n a l  t r a n s l u c e n c y  o f  i t s

v i t r e o u s  b a s e ,  i n d i c a t e d  th e  magma from which i t  was d e r i v e d  

was n o t a b l y  h y d r a t e d ;  and  th e  absen c e  o f  o l i v i n e ,  which f e a t u r e  

th e  g l o b u l a r  b a s a l t  s h a r e s  w i th  t h e  v i t r e o u s  f ragm en ts  o f  th e  

a s s o c i a t e d  p a l a g o n i t e - b r e c c i a s ,  i n d i c a t e d  t h a t  b o th  t h e s e  rock  

ty pes  a r e  d e r i v e d  from a magma s a t u r a t e d  w i th  r e s p e c t  t o  s i l i c a .  

R e c e n t ly  t h e  w r i t e r  showed t h a t  t h e  a v a i l a b l e  a n a l y s e s  i n d i c a t e d
tkfO

t h a t  t h e  I c e l a n d i c  e r u p t i v e s  f a l l  i n t o ^ s e r i e s ,  a Pre—g l a c i a l  

s e r i e s ,  i n  which t h e  basj^ja/ts a r e  s a t u r a t e d ,  and t h e r e f o r e  f r e e  

from o l i v i n e ,  and  an  I n t e r -  and  P o s t - g l a c i a l  s e r i e s  i n  which 

the b a s a l t s  a r e  u n d e r s a t u r a t e d  and c a r r y  o l i v i n e .  The p e r i o d  

w i th in  which t h i s  magmatic change t^ook  p l a c e  was t h a t  which
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l a y  between t h e  commencement o f  t h e  d e p o s i t i o n  o f  t h e  r e d  d r a g  

s e d i m e n t s  a t  T j b r n e s ,  N. I c e l a n d ,  and  t h e  e r u p t i o n  o f  th e  

g r e y  b a s a l t s  i n  L a t e - g l a c i a l  t i m e s .  The E a r l y - g l a o n ^  

p a l a g o n i t e  s e r i e s ,  w i th  i t s  s a t u r a t e d  ro o k s ,  a p p e a r s  t o j a  p ro ­

d uc t  o f  a c o n t i n u a t i o n  o f  P r e - g l a c i a l  v u l o a n i c i t y ,  and  t h u s  th e  

p e r i o d  i n  which t h e  magmatic c h a n g e  to o k  p l a c e  becomes 

n a r ro w ed  down t o  t h a t  which l i e s  be^tween  E a r l y -  and L a t e -  

g l a c i a l  t i m e s .

I t  i s  f a i r  t o  c o n n e c t  a magmatic change w i th  m ajor  c r u s t a l  

d i s t u r b a n c e s ,  and  a g l a n c e  a t  t h e  t e c t o n i c s  o f  S.W. I c e l a n d  

w i l l  show t h a t  such  a c a u se  i s  n o t  f a r  t o  s e e k .  I t  i s  w e l l -  

kriownthat t h e  lo w lan d s  o f  S.W. I c e l a n d  were p roduced  by th e  

f r a c t u r i n g  and  s i n k i n g  o f  g r e a t  masses  o f  t h e  P a l a g o n i t e  

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

and were s u b s e q u e n t l y  g l a c i a t e d .  I t  was n o t  a p p a r e n t ,  however,  

u n t i l  P j e t u r s s  (1900) found u n d o u b ted  g round  m ora ines  i n  th e  

b r e c c i a  m o u n ta in s ,  which a r e  t h e  r e l i c t s  o f  t h e  o r i g i n a l  

p l a t e a u ,  t h a t  t h i s  e x t e n s i v e  c r u s t a l  d i s t u r b a n c e  to ok  p l a c e  

between E a r l y -  and  L a t e - g l a c i a l  t i m e s ,  t h e  v e ry  p e r i o d  f o r  

which we now have p é t r o g r a p h i e  r e a s o n s  f o r  b e l i e v i n g  t h a t  a 

change  i n  t h e  magmatic s o u r c e s  to o k  p l a c e .

2 .  THE MULTIPLE SILL AND THE OOARSER DYKES.

A l though  v a r y i n g  somewhat i n  t e x t u r e ,  and i n  th e  n a t u r e  

and e x t e n t  o f  th e  m e s o s t a s i s  a l t e r a t i o n ,  t h e  ro ck s  form ing  

t h e  m u l t i p l e  s i l l  and t h e  c o a r s e r  dykes d^, and  dp? a r e

e s s e n t i a l l y  s i m i l a r ,  and  a r e  t h e r e f ^ o r e  p ro b a b ly  con tem poraneous ,

o r  n e a r l y  s o .  As t h e  dykes d^,, and ^ a r e  younger  t h a n  th e
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p a l a g o n i t e  s e r i e s  whioh t h e y  o u t ,  i ^ t  f o l lo w s  t h a t  t h e  mul­

t i p l e  s i l l  i s  a l s o  p r o b a b ly  y ounger ;  t h i s  a g r e e s  w i th  t h e  

c o n c l u s i o n  r e a c h e d  from f i e l d  c o n s i d e r a t i o n s  (p .  ) .

The w r i t e r  r e c e n t l y  d e s c r i b e d  and f i g u r e d  one o f  Mac­

k e n z i e ' s  specim ens  from Videy ( on.  c i t . .  pp .  285-286,  P I .  I I I . ,  

F i g .  4) which now p ro v es  t o  have  b^een t a k e n  fjg^m th e  b a s a l  

columns o f  t h e  m u l t i p l e  s i l l .  I t  compares w i th  f o u r  o f  t h e  

a u t h o r ' s  spec im ens  t a k e n  from v a r i o u s  p o i n t s  i n  t h e  b a s a l

columns,  and  w i th  th e  rock  composing th e  dyke d^ .  The con-
«1

j e c t u r e  t h a t  t h i s  ro ck  p r o b a b ly  r e p r e s e n t s  t h e  h y p a b y ssa l  e q u i ­

v a l e n t  o f  t h e  o p h i t i c  ( g r e y )  b a s a l t s "  ( i b i d . p .  285) was 

b a s e d  on m i n e r a l o g i c a l  s i m i l a r i t y  a^nd  on M a c k e n z ie ' s  i n s u f ­

f i c i e n t  f i e l d  n o t e s ;  i n  t h e  l i g h t  o f  t h e  e v id e n c e  now a v a i l ­

a b l e ,  i t  must be r e g a r d e d  a s  u n j u s t i f i ^ ( f e i e .  The rock  was 

d e s c r i b e d  a s  a c o a r s e  d o l e r i t e  i n  which l a b r a d o r i t e  and  a u g i t e ,  

o f t e n  o p h i t i c a l l y  r e l a t e d ,  were p r e s e n t  i n  a b o u t  equa l  amount ; 

i l m e n i t %  a p p e a re d  a s  an  im p o r t a n t  a c c e s s o r y ,  w h i le  t h e  once 

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

by f i b r o u s ,  d o u b l y - r e  f r a c  t i n g ,  agat '^e—s t r u c t u r e d  p a l a g o n i t e .

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

w r i t e r  t o  p ropose  t h e  name " p a l a g o n i t e - d o l e r i t e "  f o r  t h i s  r o c k .  

An e x a m in a t io n  o f  a number o f  s e c t i o n s  o f  t h e  rock  r e v e a l e d  

two f e a t u r e s  which were n o t  r e c o r d e d  i n  th e  above d e s c r i p t i o n ;  

t h e y  a r e  th e  p r e s e n c e  o f  small  r e l i c t s  o f  o l i v i n e  w i t h i n  c e r t a i n  

o f  t h e  p a l a g o n i t e  a r e a s ,  which i n  t h e s e  c a s e s  do n o t  e x h i b i t  

t h e  w e l l - o r d e r e d  a g a t e  s t r u c t u r e ,  and  th e  f r e q u e n t ,  c o n s i d e r a b l e

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

py rox en es ,  accompanied by p r o g r e s s i v e  e x t i n c t i o n  which i n  no
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An a r e a  from a s e c t i o n  of  t h e  p a l a g o n i t e - o l i v i n e -  

d o l e r i t e  from t h e  b a s a l  columns o f  th e  m u l t i p l e  

s i l l  o f  Vi4ey ,  a . -  A u g i t e .  b .  -  P a l a g o n i t e  

w i th  o l i v i n e  n u c l e i i .  c . -  L a b r a d o r i t e .  d . - 

P a l a g o n i t e  r e p r e s e n t i n g  an aoueous ,  v i t r e o u s  

m e s o s t a s i s .
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way re s e m b le s  t h a t  p roduced  by tw in n in g  o r  z o n in g .

a .  P a l a g o n i t e  a f t e r  O l i v i n e . An a r e a  o f  a s l i d e  o f  Mac­

k e n z i e ' s  specimen R220 from t h e  b a s a l /  columns i s  d e l i n e a t e d  7j 

i n  F i g .  ^  . To t h e  l e f t  o f  a p r i sm  o f  l a b r a d o r i t e  i s  seen  an 

a r e a  o f  r e d d i s h -b r o w n ,  f i b r o u s  p a l a g o n i t e  i n  which t h e  f i b r e s  

l i e  n o r m a l ly  t o  t h e  growth  l i n e s  ^  a w e l l - d e f i n e d  a g a t e -  

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

an  a q u eo u s ,  v i t r e o u s  m e s o s t a s i s  i n  t h e  manner a l r e a d y  su g g e s t e d  

by him ( i b i d . p .  5 1 5 ) .  To t h e  r i g h t  o f  t h e  f e l s n a r  c r y s t a l  

a n o t h e r  a r e a  o f  p a l a g o n i t e  i s  s e e n ;  i t  c o n t a i n s  two l a r g e r  

and  two s m a l l e r ,  o p t i c a l l y  c o n t in u o u s  a r e a s  o f  o l i v i n e ,  and i t  

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

a g a t e - s t r u c t u r e  i s  l e s s  c l e a r l y  d e f i n e d .  In  t h i s  c a se  

p a l a g o n i t e  i s  d o u b t l e s s  an a l t e r a t i o n  p ro d u c t  o f  o l i v i n e ,  

b u t  i t s  f o r m a t io n  was p ro b a b ly  p re c e d e d  by t h e  growth o f  a r e d  

s e r p e n t i n e  such a s  r e p l a c e s  a f e r r i ^ ^ f e r o u s  o l i v i n e .

b .  A r c u a te  A u g i t e s . A t y p i c a l  a r c u a t e  a u g i t e  i s  seen  i n  

F i g .  which i s  drawnm from a s e c t i o n  o f  t h e  d o l e r i t e  V12 of  

the  dyke d^. The c l e a v a g e s  a r e  b e n t  th ro u g h  90 d e g s . and 

p r e s e n t  sm ooth ly  c u rv e d  t r a c e s  e x c e p t  where t h e y  e n c o u n te r

a few t r a n s v e r s e  c r a c k s ;  e x t i n c t i o n  i s  smoothly  p r o g r e s s i v e ,  

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

c r a c k s .  O p h i t i c a l l y  e n c l o s e d  p l a g ^ i o c l a s e  and i l m e n i t e  i s  

p e r f e c t l y  u n d i s t u r b e d ,  showing no s ig n s  o f  bend ing  o r  b re a k ­

in g .  D i s t o r t e d  a u g i t e s  s i m i l a r  t o  t h e s e  have f r e q u e n t l y  been 

n o ted  by p r e v io u s  w r i t e r s .  F a l c o n e r  d e s c r i b e s  and f i g u r e s  such 

a u g i t e s  from th e  q u a r t z - d o l e r i t c s  o f  L in l i th g o w  (1906, p .  140, 

and P I .  I I . ,  F i g .  5 ) ,  and  Thomas and B a i l e y  have found them



P ig .  4) . -  M e c h a n ic a l ly  deformed, a u g i t e  from t h e  d o l e r i t e  o f  

th e  dyke d^» a rock  s i m i l a r  t o  t h a t  o f  t h e  

m u l t i p l e  s i l l ,  and v e ry  p ro b a b ly  contemporaneous

a .  -  A rc u a te  a u g i t e .w i th  i t .  

l i n e a r ,  e n c l o s e d  p l a g i o c l a s e .  

e n c l o s e d  i l m e n i t e .

b .  -  R e c t i -

c .  -  R e c t i l i n e a r ,
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i n  s imil[^^ rooks  from Mull (1924, p .  ? 0 ? ) .  F a l o o n ^ ^ e r  

e x p l a i n s  th e  c u r v a t u r e  a s  a "m echan ica l  d e fo rm a t io n "  r e s u l t i n g  

from "some movement i n  t h e  ig n e o u s  mass soon o f t e r  t h e  a u g i t e  

• h a d  c r y s t a l l i s e d  ou t"  ( l o c .  c i t . ) ;  t h i s  e x p l a n a t i o n  i s  o u i t e  

, a c c e p t ^ a b l e  a s  f a l c o n e r  r e g a r d e d  most o f  h i s  a u g i t e s  a s  o f

e a r l y  g ro w th .  Thomas and B a i l e y  o f f e r  a s i m i l a r  e x p l a n a t i o n  ^  

f o r  t h i s  phenomenon i n  t h e  Mull qua '^r tz  d o l e r i t e s î " . . . t h e  

c r y s t a l s  a r e  sometimes c u rv e d  and o t h e r w i s e  d i s t o r t e d . . .due 

t o  i n t e r c r y s t a l  p r e s s u r e  th ro u g h  th ^ e  movement o r  w i thd raw a l  

o f  t h e  l i q u i d  m e s o s t a s i s  from th e  immedia te  ne ighbourhood"

( l o c .  c i t . ) .

A l though  t h e  a p p e a r^ a n c e  o f  th e  p r e s e n t  a u g i t e s  s t r o n g l y  

s u g g e s t s  b e n d in g ,  a i ^  e x p l a n a t i o n  i n v o l v i n g  m echan ica l  de- T /  

f o r m a t io n  a t  f i r s t  s e e . ^ u n t e n a b l e  on a c c o u n t  o f  th e  a b sen c e  o f  ^  

s i g n s  o f  d e f o r m a t io n  i n  th e  e a r l i e r  formed, r e c t i l i n e a r  i l -  

m e n i t e s  and  f e l s p a r s ;  t h e  f o l l o w in g  a n a lo g y ,  howe^e^, V

may show t h a t  t h e  o b j e c t i o n  i s  n o t  v a l i d .  Given s u f f i c i e n t  

t im e ,  m inute  f o r c e s  w i l l  p roduce  n o t a b l e  d e fo rm a t io n  i n  h i g h l y  

v i s c o u s  m a t e r i a l s ;  a c o rk  p l a c e d  a t  t h e  bottom o f  a v e s s e l  é t  

f i l l e d  w i th  c o b b l e r ' s  wax, w i l l  e v e n t u a l l y  f l o a t  t o  th e  s u r ­

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

p o s i t i o n  by i t s  ends , w i l l  g r a d u a l l y  assume a Ü-sh a p e .  In  

a co m p o s i te  e x p e r im e n t ,  i n  which a number o f  m a t c h - s t a l k s  a r e  

embedded c e n t r a l l y  and l o n g i t u d i n a l l y  i n  such a b a r  o f  cob­

b l e r ' s  wax, bend ing  o f  t h e  l a t t e r  w ^ i l l  t a k e  p la c e  w i th o u t  de­

f o r m a t io n  o f  t h e  m a t c h - s t a l k s ,  p r o v id e d  t h e  bend ing  be s u f -  

f i c i e n t l y  s low .  Thus, injthe c a s e  o f  t h e s e  a r c u a t e  a u g i t e s ,  th e



k<3

'‘linm .

P i g . / /  • -  O e r v io o r n  s t r u c t u r e  i n  t h e  m e s o s t a s i s  o f  th e  d o l e r i t e  

o f  dyke d g . a .  -  A u g i te  o f  th e  f i r s t  g e n e r a t i o n ,

b .  -  I l m e n i t e  o f  t h e  f i r s t  g e n e r a t i o n .  c .  -  

E x trem e ly  f i n e  i n t e r g r o w t h  o f  p l a g i o c l a s e  and 

a u g i t e  s u g g e s t i n g  e u t e c t i c  c o n d i t i o n s .
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w r i t e r  b e l i e v e s  t h a t  d e fo r m a t io n  c^ommenoed a t  a s t a g e  when 

i l m e n i t e  and  f e l s p a r  were f u l l y  for^med and m e c h a n i c a l l y  r i g i d ,  

whereas  a u g i t e  had  j u s t  d ev e lo p ed  i j t s  c l e a v a g e ,  and was n o t  

y e t  r i g i d .  I t  i s  n o te w o r th y  t h a t  i n  o r d e r  t o  e x p l a i n  th e  

f o r m a t io n  o f  t h e  a g g l u t i n a t e  th e  w r i t e r  p o s t u l a t e d  j u s t  such 

a  movement i n  t h e  s i l l ,  accompanied  no doubt  by a s i m i l a r  

movement i n  t h e  contemporaneous  dykes ,  a t  a l a t e  s t a g e  i n  i t s  

c o n s o l i d a t i o n  p e r i o d  (p .  iL ) .

c . O e r v i o o m  S t r u c t u r e . Specimens from th e  margins  o f  th e  

b a s a l  co lumns,  from th e  r a d i a t e  component,  and  from th e  dykes 

d^, d c , d i f f e r  from th e  ro ck s  j u s t  d e s c r i b e d  i n  t h e  f o l lo w in g  

R e s p e c t s :  t h e y  a r e  f i n e r - g r a i n e d ;  th e  t y p i c a l ,  b r i g h t ,  r ed -

brown p a l a g o n i t e  w i th  o c c a s i o n a l  o l i v i n e  r e l i c t s  i s  r e p l a c e d  

by g r e e n i s h - b l a c k ,  a lm o s t  opaque p a tc h e s  irj. t h e  m e s o s t a s i s ,  

i n  which a g a t e - l i k e  growth  i s  d i s c e r n i b l e  on ly  w i th  d i f f i c u l t y ;  ^  

o p h i t i c  r e l a t i o n s  between a u g i t e  and f e l s p a r  g iv e  way t o  

an o c c a s i o n a l  a p p ro a ch  t o  id iom orph ism  i n  b a s a l  s e c t i o n s  o f  th e  

pyroxene  o f  t h e  f i r s t  g e n e r a t i o n ,  w h i le  th e  m e s o s t a s i s  t e n d s  t o  

c e r v i c o m  s t r u c t u r e  w i th  o p t i c a l l y  c o n t in u o u s  f e l s p a r ,  i n ­

d i c a t i n g  t h e  e a r l i e r  growth o f  th e  f e l s p a r .

T y p ic a l  c e r v i c o m  s t r u c t u r e  i s  seen i n  t h e  m e s o s t a s i s  of  

the  d o l e r i t e  (VB) o f  dyke d^, and i ^ s  d e l i n e a t e d  i n  F^g. ff .

I t  c o n s i s t s  o f  a s h e a f - l i k e  i n t e r g r o w t h  o f  f e l s p a r  and a u g i t e  

i n  which r e p e a t e d  b ra n c h in g ,  R e s u l t i n g  i n  seco nd a ry  s h e a v e s ,  

has p roduced  an a n t l e r - l i k e  g row th .  The f e l s p a r  m i c r o l i t e s  

of  t h e  i n d i v i d u a l  sheaves  a r e  u s u a l l y  o p t i c a l l y  c o n t i n u o u s ,  

while  t h e  i n t e r g r a n u l a r  a u g i t e  i s  n o t  so ;  o c c a s i o n a l l y  t h e
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i n t c r g r o w t h  becomes e x t r e m e ly  f i n e ,  s u g g e s t i n g  e u t o e t i c  oon- 

d i t i o n s .  O e r v i o o m  s t r u c t u r e  s i m i l a r  t o  t h i s ,  bu t  c o n s i s t i n g  

a lm o s t  e n t i r e l y  o f  a u g i t e  has  been  found i n  t h e  q u a r t z - d o l e r i t e s  

o f  M ull ,  and  has  been d e s c r i b e d  and f i g u r e d  by Thomas and 

B a i l e y  ( op.  c i t . ,  p .  fOf,  and F i g .  50, B ) .

Whereas t h e  p r e s e n c e  o f  (ÿ ^ iv in e  i n  a r a b i d l y  c o o le d  rock  

c a n n o t  be r e g a r d e d  as  p r o o f  t h a t  th ^ e  p a r e n t  magma was u n d e r ­

s a t u r a t e d  w i th  r e s p e c t  t o  s i l i c a ,  i+ s  p r e s e n c e  i n  a c o a r s e ­

g r a i n e d  ro c k ,  such  a s  th e  d o l e r i t e  o f  t h e  b a s a l  columns? i s  

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

th e  m u l t i p l e  s i l l  i ^  c o n s a n g u i r ^ u s  w i th  younger ,  o l i v i n e -  

b e a r i n g  g re y  b a s a l t s ,  t h a t  t h e  p e r i o d  i n  which t h e  magmatic 

change to o k  p l a c e  (p .  3 ^ )  becomes f u r t h e r  r e d u c e d  t o  t h a t  

which l i e s  be tween t h e  f o r m a t io n  o f  th e  p a l a g o n i t e  s e r i e s  

and th e  t im e  o f  i t s  i n t r u s i o n  by t h e  m u l t i p l e  s i l l  and th e  

a t t e n d a n t  d ykes .

4 .  THE GREY BASALTS.

Four  specimens from d i f f e r e n t j p o i n t s  o f  t h e  g rey  b a s a l t s  

of Vi-dey were found  t o  be m u tu a l ly  i n d i s t i n g u i s h a b l e ,  - and 

s t r i c t l y  com parab le  t o  th e  g re y  bas^^alts  o f  t h e  R eyk jav ik  

d i s t r i c t .  M a ck en z ie ’s specimens from th e  g rey  b '^ sa l f s  o f  

t h i s  l o c a l i t y  were r e c e n t l y  f u l l y  d e s c r i b e d  by th e  w r i t e r ,  

and a new a n a l y s i s  o f  t h e  c o a r s e s t - g r a i n e d  member o f  t h e  

s e r i e s  was s u b m i t t e d  ( op.  c i t . ,  pp .  281-287, Tab. I I I . ,  A na l .

and P I .  I I I . ,  F i g .  2 ) .  In  a s e t  o f  t h e s e  rooks  o f  v a ry ­

ing g r a i n  s i z e  a w e l l - d e f i n e d ,  i n v e r s e  r e l a t i o n s h i p  was ob­

served between t h e  p r o p o r t i o n  o f  o l i v i n e  and th e  g r a i n  s i z e  o f
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each  member; i . e . t h e  amount o f  o ^ l i v i n e  was found t o  be i n ­

v e r s e l y  p r o p o r t i o n a l  t o  t h e  l e n g t h  o f  t h e  p e r i o d  d u r in g  which 

o l i v i n e  had  been  p e r m i t t e d  t o  r e a c t  w i th  t h e  l i q u i d  ( i b i d , 

pp. 2 8 4 -2 8 6 ) .  I n  a c c o rd a n c e  w i th  t h i d  t h e  Videy g re y  b a s a l t s  

a r e  seen  t o  b e a r  a m odera te  p r o p o r t i o n  o f  o l i v i n e  i n  k e e p in g  

w i t h  t h e i r  m odera te  g r a i n  s i z e  o r  c o o l i n g  p e r i o d .

The p o s i t i o n  which th e  new a n a l y s i s  occu p ied  i n  th e  

v a r i a t i o n  d iagram  i n d i c a t e d  t h a t  t h e s e  u n d e r s a t u r a t e d ,  T.ate- 

g l a c i a l  l a v a s  b e lo n g  t o  a s e r i e s  which i s  c h e m ic a l l y  d i s ­

t i n c t  from t h e  P r e - g l a c i a l  s e r i e s  ( i b i d . F i g .  21, and  pp.  227- 

5 2 8 ) .

VI.  THE VI9EY PALAGONITE SERIES A SUB-GLACIAL EXTRUSION.

1 .  dONI^ITIONS TO BE SATISFIED.

B efo re  a t t e m p t i n g  t o  r e c o n s t r u ^ c t  t h e  c o n d i t i o n s  u n d e r  

which th e  Vi-dey p a l a g o n i t e  s e r i e s  was formed, l e t  u s  b r i e f l y  

r e c a p i t u l a t e  t h e  f a c t s  which an h y p o t h e s i s  must t a k e  i n t o  

a c c o u n t .  (a )  The p a l a g o n i t e  s e r i e s  was a p ro d u c t  o f  igneous
( p . ; r ) .

a c t i o n  i n  E a r l y - g l a c i a l  t im es  a ( b) The a s s o c i a t i o n  o f  g lobu­

l a r  b a s a l t  w i th  p a l a g o n i t e - b r e c c i a  i s  s i g n i f i c a n t ,  r a t h e r  than  

f o r t u i t o u s ,  and th e  fo rm er  a lways u n d e r l i e s  th e  l a t t e r  ( p . );  

the  p a ssa g e  from th e  one t o  th e  o t h e r  i s  sometimes g radu a l  

( p . y i ' “) ,  and t h e r e f o r e  each  was p ro b a b ly  formed u n d e r  s i m i l a r  

c o n d i t i o n s .  (c)  An o c c u r re n c e  of  th e  p a l a g o n i t e  s e r i e s  was 

found r e s t i n g  on g l a c i a l  sed im en ts  a t  690 f e e t  above s e a - l e v e l ,  

70 kms. from th e  c o a s t ,  and 6 km. on th e  landw ard  s i d e  o f  th e

l i n e  o f  h i g h e s t  submergence (p .  ) .  (d) P a l a g o n i t e - b r e c c i a
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i s  n e a r l y  a lw ays  se en  t o  be c h a r g e d  w i th  a m u l t i t u d e  o f  h e t e r o -  

[gg|ieous b lo c k s  which a r e  a n g u l a r ,  o r  on ly  s l i g h t l y  r r ^ d e d  ( p .  ^  ) .  

( e )  The magma which p ro du ced  t h e s e  ro c k s  was n o t a b l y  h y d r a t e d  

(pfi ) ;  i n  t h e  h y d r o t a c h y l y t e  f r a g m e n ts  o f  t h e  p a l a g o n i t e -  

b r e c c i a  *4 was l a r g e l y  r e t a i n e d  i n  s o l i d  s o l u t i o n  ( p .  3^ ) ;  

i n  t h e  g l o b u l a r  b a s a l t s  and  i n  t h e  p a l a g o n i t e - r o c k  i t  was 

l a r g e l y  r e l e a s e d  t o  form v e s i c l e s  (pp .  3o )•

2 .  DlS^pUSSION OF A SUBMARINE HYPOTHESIS.

Submarine e r u p t io n ^  o r je ru p t io n s  i n  which th e  v o l c a n i c  p ro -

d u c t s  f e l l  i n t o  th e  s e a ,  have o f t e n  been s u g g e s t e d  a s  th e
n  ^  ^

p r o c e s s e s  whereby b o th  p a l a g o n i t e - t u f f s  apd p i l l o w - l a v a s ' '  have

been  formed, and  u n d o u b te d ly  t h i s  jR-ede^ 'O'f  f o r m a t i on  i s  i n  many 

c a s e s  t h e  c o r r e c t  one.  The p a l a g o n i t i s e d  h y d r o t a c h y l y t e  c o re s  

o f  th e  manganese n o d u le s  d e s c r i b e d  by Murray and Renard  (1891, 

pp .  299 e t  s e a . ),  which were fouidd i n  m id-ocean ,  must have o- 

r i g i n a t e d  i n  subm arine  v o l c a n o e s ;  t h e  n o n - ^ i c u l a r  n a t u r e  o f  

t h e s e  f rag m e n ts  i s  t h e  n a t u r a l  r e s u l t  o f  e r u p t i o n  a t  abysmal 

d e p th s  where t h e  p r e v a i l i n g  p r e s s u r e  i s  su^& cien t  t o  r e s t r a i n  ^  

t h e  e sca p e  o f  d i s s o l v e d  w a te r - v a p o u r ,  and t o  f o r % e  t h e  e j e c t a  ^  

t o  c o n s o l i d a t e  i n  t h e  h y d r o t a c h y l y t e  c o n d i t i o n .  The Bal-  

l a n t r a e  p i l l o w - l a v a s ,  i n  which t h e  spa ce s  between t h e  s p h e r o id s  

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

c h e r t  and  j a s p e r ,  a r e  undoub ted  examples o f  l a v a s  which have 

e n t e r e d  th e  s e a .  S u b m a r i n e  e x t r u s i o n  b e in g  an a p p a r e n t l y  

a t t r a c t i v e  h y p o t h e s i s  t o  e x p l a i n  t h e  f o r m a t io n  o f  t h e  p a l a ­

g o n i t e  s e r i e s ,  and  one which th e  c r i t i c  i s  l i k e l y  t o  ran ge

a g a i n s t  t h e  e x p l a n a t i o n  t o  be o f f e r e d  p r e s e n t l y ,  l e t  us  en­

q u i r e  w h e th e r  i t  p r o v id e s  f o r  t h e  a p p e a ra n c e s  d e t a i l e d
fn /Ræ jpt^ev'îo^iS
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When i n  1845 S a r t o r i u s  von W a l te r s h a u s e n  f i r s t  d e s c r i b e d  

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

Val di  Note he was j u s t i f i e d  i n  p ro n o u n c in g  t h e s e  t u f f s  a 

m ar ine  f o r m a t io n ;  two y e a r s  ^ a t e r ,  on f i n d i n g  p a l a g o n i t e  i n  ^  

I c e l a n d i c  t u f f s ,  b o th  Bunsen and  von W al te^hausen  a d h e re d  t o  

t h e  i d e a  o f  subm ar ine  e r u p t i o n  i n  s u p p o r t  o f  which t h e y  advanced  

amongst  o t h e r  e v id e n c e ,  t h e  d i s c o v e r y  o f  i n c l u d e d  s h e l l y  f r a g ­

m e n t s .  Thoroddsen  t e l l s  us  however t h a t  t h e  P a l a g o n i t e  For­

m a t ion  i s  f r e e  from f o s s i l s ,  and t h a t ,  i n  t h e  c a s e s  where i n ­

c l u d e d  s h e l l  rem a ins  a r e  found,  t h e  p a l a g o n i t e - t u f f  i s  no 

l o n g e r  i n  i t s  o r i g i n a l  s i t u a t i o n  (1906, p.. 2 91 ) .  Again, t o  

p r o v i d e  f o r  t h e  r e t e n t i o n  o f  t h e  h ig h ,  p r im a ry  w a te ^ c o n te n t  o f  

t h e  Videy h y d r o t a c h y l y t e s ,  and  a l s o  t h e i r  nonembayed and on ly  

s l i g h t l y  v e s i c u l a r  n a t u r e ,  subm arine  e r u p t i o n  a t  g r e a t  d ep th s  

would r e q u i r e  t o  be p o s t u l a t e d .  The p o s i t i o n  o f  th e  c o r r e ­

l a t e d  Gul5-foss s e c t i o n ,  which i s  well above t h e  l i n e  o f  h i g h e s t  

submergence -  a t o l e r a b l y  w e l l - d e f i n e d  l i n e  i n  t h a t  l o c a l i t y  -  

p r e c l u d e s  subm arine  e r u p t i o n ,  and  a f o r t i o r i . submarine  e rup ­

t i o n  a t  g r e a t  d e p t h s .  F u r th e rm o re ,  th e  i n c l u d e d  b lo c k s  i n  

the  p a l a g o n i t e - b r e c c i a  o f  Videy a rg u e  a g a i n s t  submarine  ex­

t r u s i o n ;  t h e y  a r e  a n g u l a r ,  o r  o n ly  s l i g h t l y  rounded,  and a r e  

c e r t a i n l y  d e r i v e d  from above,  which i s  deduced from th e  f a c t  

t h a t  t h e  g l o b u l a r  b a s a l t s  i n ^ t o  which th e  p a l a g o n i t e - b r e c c i a  

p a sse s  downwards, n e v e r  o b se rved  t o  c a r r y  x e n o l i t h s .  ^

Were t h e s e  b lo c k s  d e r i v e d  from t h e  s e a - f l o o r ,  we would e x p e c t  

them t o  be w e l l - r o u n d e d .  There i s  no o b j e c t i o n  t o  a p p ly i n g  

a submarine  e x t r u s i o n  h y p o t h e s i s  t o  th e  g l o b u l a r  b a s a l t s  

pe r  s e . b u t ,  a s  t h e s e  rocks  a p p e a r  t o  be bu t  a s p e c i a l  f a c i e s
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o f  th e  p a l a g o n i t e - b r e c c i a ,  and  were t h e r e f o r e  formed u n d e r  con­

d i t i o n s  which d i d  n o t  d i f f e r  m a t e r i a l l y  from t h o s e  which ob­

t a i n e d  d u r in g  t h e  f o r m a t io n  o f  t h e  b r e c c i a ,  and,  a s  t h e  above 

a rg u m en ts  t e n d  t o  show t h a t  subm ar ine  e x t r u s i o n  will n o t  a cc o u n t  

f o r  t h e  p a l a g o n i t e - b r e c c i a ,  t h i s  mode o f  f o r m a t io n  i s  a l s o  r e ­

g a rd e d  a s  an  u n l i k e l y  one i n  t h e  c a s e  o f  th e  j ( lo b u l a r  b a s a l t s .  ^  

5-. THE SUB-GLACIAL EXTRUSION HYPOTHESIS.

From a c o n s i d e r a t i o n  o f  a l l  t h e  e v id e n c e ,  t h e  w r i t e r  con­

c l u d e s  t h a t  t h e  Videy p a l a g o n i t e - s o i e s ,  a downward s u c c e s s io n  

o f  p a l a g o n i t e - b r e c c i a  w i th  i r r e g u l a r  i n t e r c a l a t i o n s  o f  p a l a ­

g o n i t e -  ro c k ,  g l o b u l a r  b a s a l t s ,  and f i n e - g r a i n e d  s h a t t e r e d  bas­

a l t s ,  were  formed i n  E a r l y - g l a c i a l  t im es  by a s e r i e s  o f  

l o c a l i s e d  e x t r u s i o n s  u n d e r  t h e  i c e - s h e e t  which t h e n  coî?vered 

th e  c o u n t r y .  As f a r  a s  he i s  aware ,  t h i s  h y p o t h e s i s  has  no t  

p r e v i o u s l y  been  advanced  t o  e x p l a i n  t h e  f o r m a t io n  o f  e i t h e r  

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

t e d  p a l a g o n i t e - b r e c c i a  and  g l o b u l a r  b a s a l t ,  o r  t h e  im- 

m easu reab ly  g r e a t e r  and w i d e r - s p r e a d  P a l a g o n i t e - T u f f  and ^  

- B r e c c i a  F o rm a t ion  o f  I c e l a n d .

The f o l l o w in g  i s  th e  a u t h o r ’ s c o n c e p t io n  o f  th e  seouence  

of  e v e n t s  i n  t h e  fo r m a t io n  o f  t h e  Videy p a l a g o n i t e - s ^ i e s .

A b a s a l t i c  magma, probably consanguirVous w ith  the normal, ^  

o v e r -sa tu r a te d ,  P r e - g la c ia l  b a s a l t i c  magma, found e g r e ss  a t  the  

base o f  a m assive i c e - s h e e t .  Immediately v a p o u r isa t io n  o f  

the proximate i c e  or ^ water took p la c e ,  r e s u l t in g  in  the re -

l e a s e  from t h e  b ase  o f  th e  i c e - s h e e t  o f  m u l t i t u d e  o f  h e t e r o -
A

geneous ,  a n g u l a r  o r  su b a n g u la r  b l o c k s ;  c o n c u r r e n t l y ,  t h a t  p a r t
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o f  t h e  magma coming i n  c o n t a c t  w i t h  th e  b a se  ^  t h e  i c e - s h e e t ,  ^  

was quenched t o  form h y d r o t a c h y l y t e  w i th  i t s  f u l l  i n i t i a l  

complement o f  w a t e r  v a p o u r  r e t a i n e d  i n  s o l i d  s o l u t i o n .

T h is  r a p i d  quench ing  r e s u l t e d  i n  t h e  mass b e in g  t r a v e r s e d  by 

a f i n e  ne tw ork  o f  s h r in k a g e  c r a c k s ,  w h i le  f u r t h e r  im pu lse s  from ^  

below s h a t t e r e d  t h e  c r a c k e d  mass i n t o  f r ag m en ts  whose maxi­

mum d i a m e t e r  i s  1& cm s. ,  and  i n c o r p o r a wi t h  them th e  r e l e a s e d  ^  

b lo c k s  from ab o v e .  Thus were  formed t h e  smooth ly  c u rv e d  

bounda^ries and  t h e  ne tw ork  o f  f i n e  c r a c k s  which th e  hydro­

t a c h y l y t e  s show u n d e r  t h e  m ic ro sc o p e .

The a b se n c e  o f  marked v e s i c u l a r i t y  and o f  ’’A s c h e n s t r u k t u r ” ! 

i n  t h e  h y d r o t a c h y l y t e s  i n d i c a t e ^  t h a t  ap p ro x im a te  e q u i l i b r i u m  

was r e a c h e d  betweôn th e  p r e a a u r e  o f  th e  g e n e r a t e d  steam and th e  

r e s t r a i n i n g  c a p a c i t y  o f  t h e  i c e - s h e e t .  Whether o r  no t h e  

h e i g h t ' o f  a column o f  i c e  which i s  t h e o r e t i c a l l y  r e q u i r e d  t o  

p roduce  a p r e s s u r e  a p p r o x im a te ly  equa l  t o  t h a t  g e n e r a t e d  by 

s team i n  c o n t a c t  w i th  b a s a l t  magma, i s  i n o r d i n a t e l y  g r e a t ,  i s  

o f  no c o n seq u en ce ;  th e  e x t r u s i o n  i s  r e g a r d e d  a s  o r i g i n a t ^ ^ i n g  

from l o c a l i s e d  v e n t s  o r  c o m p a r a t i v e l y  l i m i t e d  f i s s u r e s ,  a n d -
oA-i&K «0 m o L l o n  &
t h u s ^ th e  m echan ica l  s t r e n g t h  o f  t h e  i c e  i s  added  t o  t h e  s im ple

p r e s s u r e  due t o  i t s  t h i c k n e s s ,  t h u s  m u l t i p / l y i n g  i t s  r e s t r a i n i n g
<_/

c a p a c i t y  many f o l d .

With t h e  abeyance  o f  t h e  i n t r u s i v e  paroxysm th e  g e n e r a t e d  

steam condensed^ t h e  bed o f  h y d r o t a c h y l y t e  e j e c t a  became 

w a te r lo g g e d ,  and  p a l a g o n i t i s a t i o n ,  whose i n i t i a t i o n  d o u b t l e s s  

fo l lo w e d  upon th e  d i s r u p t i o n  o f  t h e  c r a c k e d  i n t r u s i v e  body, 

p roceded ,  a i d e d  by w a te r  and ^ e v a t e d  t e m p e r a tu re  and p r e s s u r e .  fZV 

Then fo l lo w e d  a n o t h e r  paroxysm which took  much th e  same c o u r s e
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a s  t h e  f i r s t ,  t h e  u n c o n s o l i d a t e d ,  w a te r lo g g e d  t u f f - b e d  hav in g  

a c h i l l i n g  and s h a t t e r i n g  e f f e c t  s i m i l a r  t o  t h a t  o f  t h e  b a se  o f  

t h e  i c e - s h e e t ;  and  t h u s  by r e p e a t e d  c ^ t b u r s t s  a m ass iv e  b l a n ­

k e t  o f  h y d r o t a c h y l y t e  b r e c c i a  was a c c u m u la te d  and g r a d u a l l y  

c o n s o l i d a t e d  by th e  p r e s s u r e  o f  t h e  o v e r l y i n g  i c e - s h e e t  and 

t h e  cem en t in g  e f f e c t  o f  t h e  p a l a g o n i t i s a t i o n  p r o d u c t s  which 

were b e in g  form ed.  During  t h e s e  l a t e r  a c t s  t h e  b r e c c i a  was 

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

became r e g i o n s  o f  low p r e s s u r e ,  and  t h e  in d u ce d  b l a s t s  o r  ex­

p l o s i o n s  o f  steam l a d e n  w i th  f i n e  v o l c a n ic  a s h  r a p i d l y  f i l l e d  

them w i t h  t h e  f i n e - g r a i n e d  t u f f  f r e e  from l a r g e r  p a r t i c l e s ,  

which now a p p e a r s  a s  p a l a g o n i t e - r o c k .  Whereas th e  smooth ly  

c u rv e d  o u t l i n e s  and  th e  a lm o s t  n o n - v e s i c u l a r i t y  o f  t h e  hydro­

t a c h y l y t e  f r a g m e n ts  were due t o  ap p ro x im a te  e q u l ib r iu m  be­

tween t h e  e x t r u s i v e  and th e  r e s t r a i n i n g  f o i ^ e s ,  t h e  *Aschen- 

s t r u k t u r ” and  makked v e s i c u l a r i t y  o f  t h e  p a r t i c l e s  o f  t h e  p a l a ­

g o n i t e  ro ck  were p roduced  by th e  g r e a t  d i s p a r i t y  between th e  

e x t r u s i v e  p r e s s u r e  and th e  v o id  i n  t h e  newly formed f i s s u r e s .

With t h e  i n c r e a s e  o f  t h e  rigo^ty o f  t h e  b r e c c i a - b e d ,  and 

the  waning  ̂ o f  t h e  v o l c a n i c  en^gy, th e  f e e b l e r  o u t b u r s t s  had ^  

no l o n g e r  s u f f i c i e n t  en e rgy  t o  d i s r u p t  th e  o v e r l y i n g  mass;  

g e n e r a t e d  s team  s e r v e d  s im p ly  \ o  a r c h  th e  mass p ro d u c in g  a 

f l a t - ^ o m e d  c a v i t y  which r a i n e d  u n c o l l a p s e d  d u r in g  t h e  ^  my 

fo l lo w in g  c o o l i n g  p e r i o d , i n  which w a te r  p e r c o l a t e d  i n t o  i t .

At t h i s  s t a g e  t h e  g l o b u l a r  b a s a l t s  were formed.  The magma, 

emerging now w i th  d i f f i c u l t y  t h ro u g h  r e s t r i c t e d  o r i f i c e s ,  en-
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c o u n t e r e d  t h e  c h i l l i n g  e f f e c t  o f  t h e  a cc u m u la te d  w a t e r ,  and

f i n a l l y  s o l i d i f i e d  a s  a mass o f  g l o b u l a r  b a s a l t ;  t h ro u g h  th e

o b s e r v a t i o n s  o f  Tempest Anderson and t h e  work o f  Jo h n s to n -

l a v i s ,  Lewis and  o t h e r s  t h e  p r o c e s s e s  whereby " g l o b u l a r "  o r

" p i l l o w "  s t r u c t u r e  i s  dev^oped i n  t h e  p r o d u c t  o f  an  e x t r u d e d

magma which i s  r a p i d l y  c o o le d ,  and  a t  t h e  same t im e  c o n s t a n t l y

f e d  and u r g e d  fo rw a rd  by f u r t h e r  l i q u i d  supp ly ]  i s  now w el l

u n d e r s t o o d ,  and  n eed  n o t  be f u r t h e r  d i s c u s s e d .  J o h n s to n -

L a v i s  examined th e  g l o b u l a r  b a s a l t s '  a t  R ey k jan es ,  a l o c a l i t y

which was c o r r e l a t e d  w i th  Videy on p . 3 j  , and e x p r e s s e d  th e

view t h a t  t h e  o c c u r r e n c e  i s  t h e  r e m n a n t  o f  a subm arine  cone

(1896,  p .  4 4 5 ) ;  i n  view o f  t h e  p r e s e n c e  o-f  p rosene -c o f  t h e
J'S

p a l a g o n i t e - b r e c c i a  a s s o c i a t e d  w i th  t h e s e  r o c k s ,  and •Uaei-F p ro­

b a b le  s i m i l a r i t y  w i th  t h e  p a l a g o n i t e - b r e c c i a  o f  Videy, t o  

which a subm ar ine  e x t r u s i o n  h y p o t h e s i s  c o u ld  n o t  be a p p le d ,  

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

R ey k jan es  were a l s o  formed by s u b - g l a c i a l  e x t r u s i o n .

The a cc u m u la te d  e x t r u d e d  mass now assumed such a deg re e  o f  

com pactness  a s  t o  be a lm o s t  im p e rv iou s  t o  w a te r ,  and f u r t h e r  i n ­

t r u s i o n s  from below s o l i d i f i e d  a s  norm al ,  f i n e - g r a i n e d  b a s a l t s  

w i th o u t  t h e  s t r u c t u r a l  f e a t u r e s  o f  l a v a .

One p o i n t  rem ains  t o  be e x p l a i n e d ;  q u i t e  a p a r t  from th e  

r e p e t i t i o n  by f a u l t i n g  t h e  Videy p a l a g o n i t e - s e r i e s  was seen  t o  

d i v i d e  i n t o  two confo rm ab le  and s i m i l a r  s e q u en ces ,  t h e  members^ ^  

and  o r d e r  o f  members o f  which a r e  t h o s e  ^ o r  which a mode o f  

f o r m a t io n  has  been s u g g e s t e d .  To e x p l a i n  t h e  f o r m a t io n  ^  ^

th e  u p p e r  and  younger  sequence  we must assume t h a t  a f t e r  com-
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p l e t i n g  t h e  c y c l e  o f  e v e n t s  d e t a i l e d  above,  v o l c a n i c  e n e rg y  i n ­

c r e a s e d  g r e a t l y ,  and d u r in g  an e x t r u s i v e  o u t b u r s t  o f  g r e a t  V  

v i o l e n c e  su c c e e d e d  i n  b r e a k i n g  th r o u g h  t h e  whole mass o f  

a c c u m u la te d  ro c k ,  encc j^ te red  t h e  b ase  o f  t h e  i c e - s i ^ e t  which 

by t h i s  t im e  was f u l l y  r e p a i r e d  and r e c h a r g e d  w i th  b lo c k s ,  

an d  r e - e n a c t e d  t h e  e v e n t s  a s  s u g g e s t e d  f o r  t h e  f i r s t  s e q u en c e .

V I I .  THE GEOLOGIOAL HISTORY OF VIDEY.

V/e may now a r r a n g e  i n  c h r o n o l o g i c a l  o r d e r  some o f  th e  

s a l i e n t  i n d u c t i o n s  o f  t h e  f o r e g o i n g  pages b e a r i n g  on th e  geo­

l o g i c a l  h i s t o r y  o f  Videy.

I n  E a r l y - g l a c i a l  t im e s  t h e  p a l a g o n i t e - s e r i e s  was formed 

by t h e  s u b - g l a c i a l  e x t r u s i o n  o f  an  o v e r s a t u r a t e d  b a s a l t i c  ^ g -  

ma which was c o n san g u in ^ u s  w i th  t h e  P r e - g l a c i a l  magma; on i t s  

f o r m a t io n  t h e  p a l a g o n i t e  s e r i e s  g r e a t l y  exceeded  i t s  p r e s e n t  

t h i c k n e s s ,  and  p ro b a b ly  occu p ied  a more e ^ v a te d  p o s i t i o n .

The e x t e n s i v e  f a u l t i n g ,  t i l t i n g  and su b s id e n c e  which th e  

P a l a g o n i t e  Fo rm a t ion  p l a t e a u  o f  S.W. I c e l a n d  now s u f f e r e d  a l s o  

a f f e c t e d  Videy;  t h e s e  movements gave v e n t  t o  magma s o u r c e s  o f  

a m i l d l y  u n d e r s a t u r a t e d  ty p e  r e s u l t i n g  i n  t h e  p a l a g o n i t e  s e r i e s  

be in g  i n t r u d e d  by t h e  s l i g h t l y  o l i v i n e - b e a r i n g  J j^u l t ip ie  s i l l ,  

and t h e  c o a r s e r  dykes .  Then fo l lo w e d  a p e r i o d  o f  e r o s i o n  

d u r ing  which t h a t  p a r t  o f  t h e  p a l a g o n i t e  s e r i e s  which ove r­

l a y  t h e  s i l l  was r e m o v e ^ .

During  a L a t e - i n t e r g l a c i a l  p e r i o d ,  ®r a L a t e - g l a c i a l  r e ­

t r e a t ,  when Videy was c o n n e c te d  w i th  t h e  m ain land ,  t h e  low er-

ly in g  a r e a  o f  Videy w ^  o v e r ru n  by a m ass ive  s h e e t  o f  t h e  

îflarkedly u n d e r s a t u r a t e d  g re y  b a s a l t s .  This  was f o l lo w e d  by
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a f i n a l  advance  o f  t h e  i c e - s h e e t  which moved seawards  i n  a 

w e s t - n o r t h w e s t e r l y  d i r e c t i o n ,  i n  c o n f o r m i ty  w i th  t h e  p r e s e n t -  

day to p o g r a p h y .  During  t h i s  advance  Videy was s u f f i c i e n t l y  de­

p r e s s e d  t o  s e p a r a t e  i t  from t h e  m a in lan d  w i th  t h e  f o r m a t io n  o f  

t h e  V i d e y ja r s u n d ;  w i th  t h e  f i n a l  r e t r e a t  o f  th e  i c e  t h e  6 f o o t  

r a i s e d  beach  o f  t h e  S. end was formed.  In  P o s t - g l a c i a l  and 

R ecen t  t im e s  Videy e s c a p e d  t h e  v o l c a n i c  a c t i v i t y  which a f ­

f e c t e d  t h e  g r e a t e r  p a r t  o f  t h e  n e ig h b o u r i n g  G u l lb r in g u  S y s l a .
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EXPLANATION OP PLATE

F i g .  I ,  A. -  P a l a g o n i t e - b r e c c i a  (VA), ta k e n  a t  a p o in t  100 y a rd s  

S. o f  th e  farm  on V idey, showing n e g l i g i b l y  

v e s i c u l a r  h y d r o t a c h y ly t e  f rag m e n ts  w i th  non­

embayed b o u n d a r ie s  s u f f e r i n g  m arg in a l  p a la ­

g o n i t i s a t i o n  w i th  th e  fo rm a t io n  o f  i s o t r o p i c  

b le a c e d  b o r d e r s ,  a d a rk ,  spongy, f i b r o u s ,  b i -  lv| 

r e f r a c t i n g  m in e r a l ,  and  a  c o l o u r l e s s  z e o l i t e  

(16 d i a m e t e r s ) .

F i g .  I ,  B. -  A n o th e r  a r e a  o f  th e  same s l i d e  a s  th e  p ro c e e d in g  

i n  which opaque f lo w -b an d s  i n  th e  h y d ro ta c h y ­

l y t e  f rag m e n ts  a r e  seen  to  be u n a t t a c k e d  by 

p a l a g o n i t i s a t i o n / ( 16 d i a m e t e r s ) .

P i g .  2 .  -  P a l a g o n i t e - b r e c c i a  p h o to g rap h ed  from th e  s h o re  a t

a p o in t  250 y a rd s  N.W. o f th e  S. p o in t  o f  V idey;
k

i t  i s  d e n se ly  c h a rg e d  w i th  a n g u la r  b a s a l t i c  

b lo c k s  w hich , i t  i s  th o u g h t ,  a r e  d e r iv e d  from 

th e  b ase  o f  an  i c e - s h e e t .

F i g .  S . - ^ G lo b u la r  b a s a l t s  p h o to g rap h e d  from th e  S.W. sh o re

o f  V idey a t  a  p o in t  n e a r  t h e  j u n c t io n  o f  th e

fe n c e  w i th  th e  s h o r e .  The s p h e ro id s  a r e  de­

f i n e d  by a  v i t r e o u s  s k in ,  and  a r a d i o - c o n c e n t r i c  

i n t e r n a l  j o i n t i n g .
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