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T h e ' c o n ~ l u s i o n s  o u t l i n e d  i n  t h e  f o l l o w i n g  a r e  f o r  t h e  most 

p a r t  based on f i e l d - s t u d i e s  made d u r i n g  many y e a r s  b e f o r e  t h e  

b e g i n n i n g  of t h e  S u r t s e y  e r u p t i o n ,  and a l s o  i n  my r e g r e t t a b l y  

few v i s i t s  t o  S u r t s e y  i n  t h e  t ime  i n t e r v a l  November 1963 t o  

December 1964. These v i s i t s  coun t  o n l y  t h r e e  l a n d i n g s  f o r  s e v e r a l  

hours  on t h e  is l a n d ,  e i g h t  voyages a l o n g  its c o a s t s ,  and f i v e  

f l i g h t s  over  i t .  The most p a r t  of  t h e s e  v i s i t s  were made p o s s i b l e  

by t h e  c o u r t e s y  of  t h e  I c e l a n d i c  Coas t  Guard p r i m a r i l y ,  and a l s o  

t h e  C i v i l  A v i a t i o n  A d m i n i s t r a t i o n  and t h e  I c e l a n d i c  Survey Depar t -  

ment .  For o t h e r  v i s i t s  P have p a i d  t h e  expenses  m y s e l f .  A l l  l a s t  

y e a r ,  1965,  I was impeded from f i e l d w o r k  i n  S u r t s e y  by bad h e a l t h .  

My view,  o u t l i n e d  below,  t h a t  morpho log ica l  f e a t u r e s  of 

S u r t s e y  a r e  a n a l o g o u s  w i t h  t h o s e  of  a  c e r t a i n  t y p e  of  P l e i s t o c e n e  

v o l c a n o e s  i n  I c e l a n d  ( t h e  v q s t a p i s q v  o r  t a b l e m o u n t a i n s )  was advanced 

i n  a  l e c t u r e ,  "S tapakenn ing in  og S u r t s e y " ,  a t  a n  o r d i n a r y  mee t ing  

i n  t h e  S o c i e t a s  S c i e n t i a r u m  I s l a n d i c a ,  on November 2 5 t h ,  1965.  

With a  l i t t l e  a d d i t i o n  t h i s  l e c t u r e  was p r e p a r e d  t o  a p p e a r  a s  a n  

a r t i c l e  i n  Na'ttGrufraedingurinn, 4 t h  i s s u e ,  1965,  b u t  i t  h a s  t o  

w a i t  t i l l  t h e  n e x t  i s s u e ,  t h e  1st o f  1966.  A s  t h i s  a r t d c l e  ( 2 4  

t y p e w r i t t e n  pages )  i s  w r i t t e n  i n  I c e l a n d i c  i t  d o e s  n o t  f i t  i n t o  

t h e  p r e s e n t  "Repor tsv ' .  What f o l l o w s  is o n l y  t h e  Summary i n  

E n g l i s h  and most of t h e  p i c t u r e s  of  t h e  s t i l l  unpub l i shed  a r t i c l e :  

A Comparison o f  Tab lemounta ins  i n  I c e l a n d  and t h e  Volcan ic  I s l a n d  

o f  S u r t s e y  o f f  t h e  Sou th  Coas t  of I c e l a n d .  



Terms l i k e  I n s e l b e r g e ,  t a b l e m o u n t a i n s  and s e v e r a l  o t h e r s  

have been s u g g e s t e d  by f o r e i g n  e x p l o r e r s  f o r  a  s p e c i a l  t y p e  of 

v o l c a n i c  mounta ins  i n  I c e l a n d .  I n  I c e l a n d i c  t h e y  a r e  c a l l e d  

s t a p a r  ( s i n g .  s t a p i ) .  These a r e  i s o l a t e d  mounta ins  w i t h  s t e e p  

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

up t o  a  l e v e l  above t h e  midd le  of t h e i r  s i d e s ,  t h e  s t a p i s  c o n s i s t  

of  m6berg ( i . e .  b a s a l t i c  h y a l o c l a s t i c  and more o r  l e s s  p a l a -  

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

edges  is made up of  l ava  f l o w s .  A l l  t h e s e  r o c k s  a r e  of  L a t e  

P l e i s t o c e n e  a g e .  

I n  t h e  f i r s t  decades  o f  t h i s  c e n t u r y  i t  was d e b a t e d  by 

geornorphologis ts ,  most ly  Germans, whether  t h e s e  v o l c a n o e s  owed 

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

whether  t h e y  were Zeugenberge o r  Hors te .  The l a t t e r  view ga ined  

ground a s  t i m e  went o n ,  w i t h o u t  b e i n g  p roved ,  however, i n  t h e  

c a s e  of any s i n g l e  s t a p i ,  I n  1943,  a f t e r  s t u d y i n g  some s t a p i s  

i n  South-western  I c e l a n d ,  t h e  p r e s e n t  w r i t e r  p o i n t e d  o u t  a  t h i r d  

p o s s i b i l i t y ;  t h e  t h e  s t a p i s  were p i l e d  up by s u b g l a c i a l  e r u p t i o n s .  

According t o  t h i s  h y p o t h e s i s  t h e  m6berg and t h e  p i l l o w - l a v a  

s t r u c t u r e s  a t  t h e  b a s e  a r e  t h e  r e s u l t  of  r a p i d  c h i l l i n g  i n  t h e  

m e l t  w a t e r ,  whereas  t h e  normal f lows  of l a v a  on t h e  t o p  were 

e x t r u d e d  s u b a e r i a l l y  when t h e  mountain had emerged above t h e  

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

t h e  s p r e a d i n g  of t h e  e r u p t e d  m a t e r i a l  and moulded t h e  mountain 

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

More r e c e n t l y  s i m i l a r  v iews have been advanced on t h e  

o r i g i n  of  mounta ins  of  t h e  s t a p i  t y p e ,  f i r s t  by W.H.  Mathews 

(1947) on t h e  Tuyas i n  B r i t i s h  Columbia, and l a t e r  by R.V. 

van Bemrnelen and M.6. R u t t e n  (1955) on t h e  t a b l e m o u n t a i n s  of 



Nor the rn  I c e l a n d ,  whereupon t h i s  t h e o r y  of " i n t e r g l a c i a l  

accumula t ion"  was a c c e p t e d  by most s t u d e n t s  o f  t h e  m6berg 

f o r m a t i o n  ( i n c l u d i n g  t h e  p r e s e n t  w r i t e r )  a s  t h e  most p r o b a b l e  

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

o f  t h e  t h e o r y  had n o t  been f u l l y  proved i n  t h e  c a s e  o f  any Ice- 

l a n d i c  mounta in .  I t  was opposed by T r a u s t i  E i n a r s s o n  (1958 and 

1 9 6 3 ) ,  and f a c t s  mentioned i n  t h e  p r e s e n t  a r t i c l e  a r e  n o t  i n d i -  

c a t i v e  o f  s u c h  a n  o r i g i n  f o r  a l l  mounta ins  of  t h e  s t a p i  t y p e .  

F u r t h e r ,  t h e  t h e o r y  l a c k e d  a c t u a l i s t i c  s u p p o r t ,  a s  r e p e a t e d  sub-  

g l a c i a l  e r u p t i o n s  i n  I c e l a n d  i n  h i s t o r i c  t ime  do n o t  seem t o  have 

c r e a t e d  any s t a p i s .  

I t  was n o t  u n t i l  t h e  p r e s e n t  w r i t e r ' s  i n v e s t i g a t i o n  o f  t h e  

v o l c a n o  L e g g j a b r j 6 t u r  i n  C e n t r a l  I c e l a n d  t h a t  e v i d e n c e  was b r o u g h t  

f o r t h  o f  a t  l e a s t  t h a t  mounta in  hav ing  been formed i n  a c c o r d a n c e  

w i t h  h i s  h y p o t h e s i s  o f  1943 ( K j a r t a n s s o n  1964) .  

F i n a l l y ,  t h e  e r u p t i o n  of  S u r t u r ,  b e g i n n i n g  i n  November, 1963 ,  

and s t i l l  s l i g h t l y  a c t i v e  i n  J a n u a r y ,  1966,  h a s  now p i l e d  up a  

k i n d  o f  s t a p i  b e f o r e  our  e y e s .  But t h i s  new s t a p i ,  S u r t s e y ,  was 

n o t  l i k e  i t s  P l e i s t o c e n e  c o u n t e r p a r t s  formed i n  a n  i c e - s h e e t ,  

b u t  i n  t h e  s e a .  Consequent ly  i t  is  somewhat anomalous,  e s p e c i a l l y  

w i t h  r e g a r d  t o  i t s  s h a p e .  The l a c k  o f  s u r r o u n d i n g  i c e - w a l l s  may 

b e  r e s p o n s i b l e  f o r  less s t e e p n e s s  of i ts  submarine  s l o p e s  and 

t h e  heavy e r o s i o n  o f  o c e a n i c  waves has  a l r e a d y  s e v e r e l y  deformed 

i t s  f l a n k s  a t  s e a  l e v e l .  

I n  t h e  f o r m a t i o n  o f  S u r t s e y  a s  w e l l  a s  i n  t h a t  of  t h e  

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

c o r r e s p o n d i n g  r o c k  f a c i e s  a r e  d i s t i n g u i s h a b l e  ( F i g .  4 ) : ( 1 ) .  

B a s a l t i c  magma e x t r u d i n g  on t h e  bot tom of  deep  wa te r  ( o r  t h i c k  

i c e )  forms a  subaqueous  p i l e  of  p i l l o w - l a v a .  High p r e s s u r e  

p r o h i b i t s  e x p l o s i v e  a c t i v i t y  - (2). A s  t h e  t o p  of  t h e  p i l e  

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

e x p l o s i o n s  s e t  i n ,  p robab ly  a t  a  d e p t h  n o t  exceed ing  20-30 

m e t r e s .  E x p l o s i v e  a c t i v i t y ,  c o n d i t i o n e d  by t h e  easy  a c c e s s  o f  

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



m a t e r i a l .  C r a t e r  w a l l s  of  t h i s  m a t e r i a l  r i s e  above t h e  wa te r -  

l e v e l .  - ( 3 )  When t h e s e  w a l l s  become c o n t i n u o u s  around t h e  

c r a t e r  and s u f f i c i e n t l y  w a t e r t i g h t ,  t h e  a c t i v i t y  t u r n s  e f f u s i v e .  

Lava o f  t h e  s h i e l d  vo lcano  t y p e  c o v e r s  t h e  emerging t o p  of t h e  

p i l e .  - (4)  Lava s t r e a m s  f l o w i n g  i n t o  t h e  w a t e r  ( o r  o n t o  t h e  

i c e )  a r e  s o l i d i f i e d  r a p i d l y  by i t s  c h i l l i n g  e f f e c t  and p i l e  up 

t o  form h i g h  and s t e e p  subaqueous f r o n t s  c o n s i s t i n g  o f  a  m i x t u r e  

o f  b r e c c i a t e d  and p i l l o w y  l a v a .  



Fig. 5. The tablemountain ~ e ~ ~ j a b r j 6 t u r  with i ts  
summit c ra t e r  ~ 6 l k a t l a .  

Dotted a r e a :  lava f rom ~Glka t l a ,  never glaciated. Thick toothed line : 
high edge of lava, come to r e s t  in deep water o r  against the s teep  
marg in  of the Pleistocene ice-sheet.  Dotted line : low ( normal  ) edge 
of lava solidified on land ( visible only on a short  section north-west 
of BaldheiBi and around a smal l  outcrop of bedrock near  the south- 
eas t e rn  edge of the lava ). Elsewhere,  the edge of lava i s  buried 
under debris  ( in the north ) and under glacier ice  ( in the west ). 
A - B : ' sect ion shown in  Fig. 4. 
Contours according to  the U. S.A. Army Map of Iceland. 



Fig. 3 .  

A chart  of the surroundings of Surtsey according to  echo soundings by the 
Icelandic Hydrographic Service in  July - August, 1964. Coastline of Surtsey 
and Syrtlingur in  August, 1965, inser ted with thick dash-line. 
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E.6. Fig. 4. G . K .  1965 

Sections of Surtsey and ~ e ~ ~ j a b r j 6 t u r  ( cf. Figs. 3 and 5 ) in equal scale ,  
ver t ical  exaggeration 2 :  1. Rock s t ruc tures  below sea  level, suggested. - 
1 : pillowlava with increasing content of volcanic breccia  and tuff near  the 
top. 2 : tephra,  mostly tuff. 3 : lava-flows of the shield volcano type, 
possibly with pillow s t ruc ture  near  the base. 4 :  Coarse  breccia ,  probably 
containing pillows, sca t te red  and in clusters .  "~trandli 'nur" = shore- l ines  ; 
"fonn" = n6v6. 



Fig.  1. Tablemountains in  Iceland. 

1 Fagrada l s f ja l l ,  2 Geitahlcti, 3 Geitafell,  4 Hrafnabjorg,  5 .  Hvalfell,  
6 Skri$an,  7 Hlotiufell, 8 ~ t 6 r a - B j o r n s f e l l ,  9 Hagafell,  10 Blgfell, 
11 SkriBufell, 12 ~ e g g j a b r j  6 tur ,  13 HrGtfell, 14 ~ i r l " k s j ~ k u l 1 ,  15 ~ r g k u r ,  
16 Lyklafell ,  17 Kjalfel l ,  18 Blggnl'pa, 19 nafnlaust f ja l l  upp a f  Alftabrekk- 
urn, 20 Miklafell,  21 ~ 6 r 6 l f s f e l 1 ,  22 Sur tsey,  23 Kistufell ,  24 Her8u-  
breiti, 25 Sellandafjall,  26 Blgfjall, 27 B l~ f j a l l s f j a l l ga rBur ,  28 ~ G r f e l l ,  
29 Gzsaf jo l l ,  30 Lambafjoll ,  3 1 Hofu$rei$arm6li ,  
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Fig.  2. Sur t sey  and "Syrtlingur" on August 24th, 1965. 
The lava i s  indicated by s t ippl ing:  the hil ls  consis t  of tuff, and 
the flat s t r i p  along the sho re  i s  made  up of beach deposi ts .  




