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5#8# 6&!) %*"+ %&3 &!#%)!&. ,&+'*%1. %(&!3#5 ,*0)'*8*%1. 8*'-"'*%1>6'&& ?#25& K9:>9

_"5)3& -"+'%!#*+' "@ %(& 7D&!*+ !*,$& 4(&!& #-G)*!&, 4*%( ,*!&-% -#5-)5#%*"+'

6(&*$(%. 4*,%( #+, 5&+$%(>. 4&!& %(& #!&# 4#' 3&#')!&, @!"3 #&!*#5  ("%"$!# ('

#+, %(& %(*-D+&'' 4*%( %(& #*, "@  *-%)!&'. \W7 #+, *-&B!#,#! 6RU7>9 T'&@)5

 !" &!%*&' 6&9$9 *-& ,&+'*%1 ρi. ,&+'*%1 "@ 3&5%4#%&! ρw. ,&+'*%1 "@ 3#$3# ρm #+,

8*'-"'*%1 µ #!& @!"3 D+"4+ &O#3 5&' #+, #!& 5*'%&, *+ ?#25& K9:9

W!",)-%' "@ ')2$5#-*#5 &!) %*"+'  !"8*,& )'&@)5 -5)&' #2")% %(& &+&!$1 ,*'B

'* #%&, *+ %(& &!) %*"+ %(#% -#+ 2& )'&, %" &'%*3#%& %(& 8"5)3& "@ *-& 3&5%&,

CC



Symbol Units

 t eruption time s Properties of ice

 b canyon width m Ti 0°C

h ice thickness m !i 917 kg m
-3

l length of canyon m Properties of trachyte magma

Q melting rates m
3
/s T1 900-950°C

F effusion rates m
3
/s pm 2500 kg m

-3

Vi volume of ice m
3

"m 10
4
 - 10

7
 kg m

-1
 s

-1

Vw volume of meltwater m
3

hd half dike thickness m

xd length of the dike m

g gravitational acceleration 9.8 m s
-2

" dynamic viscosity kg m
-1

 s
-1

! density kg m
-3

!c density of the crust (Iceland) 2700 kg m
-3

!w density of water 998.23 kg m
-3

 !"#$ %&'(  !"#$%&' ()*(+),$+# *- '&.& &/0 $%+ 12*#34'0##*/ &/0 5(&)3#6 7889:;

 !i" #$% &'( )*+,-( *. -(+&/#&(0  !w"  1,%-,$%22*$3 4556"7 8 )(09 2:-;+:<(%

-*%(+ .*0 #$ (0,;&:*$ ,$%(0 &':$ :=(  >?55@?A5 -" :$ 1,%-,$%22*$ #$% BCD@

$#%E&&:0  455A" /#2 ,2(% #$% :2 F#2(% *$ &'( D0#%,#+ D0*/&' #$% -(+&:$D *. #$

:=( =#$9*$ /:&' /:%&' ∆F :$ &:-( ∆&7 G(+&:$D 0#&(2 H  -

3
I2" #0( (J;0(22(% #2

Q =
ρi

ρw

hl
∆b

∆t
 K7?"

/(0( ρi :2 &'( %($2:&9 *. :=(3 ρw :2 &'( %($2:&9 *. /#&(03 ' &'( '(:D'& *. &'( :=(

=#$9*$ #$% + &'( +($D&' *. &'( <22,0(7

L'( (M,2:*$ 0#&( *. &'( (0,;&:*$ &'#& =0(#&(% NO(0:$ 0:%D( :2 #$ ,$O$*/$

;#0#-(&(07 P*$2&0#:$2 *$ &'( *0%(0 *. -#D$:&,%( =#$ F( -#%( F9 =*-F:$:$D

*F2(0)#&:*$2 *. &'( 0(+#&:*$2':; F(&/(($ %:O( &':=O$(22 #$% %:O( +($D&'  1,%@

-,$%22*$3 ?QR6"3 #$% -*%(+ *. F,*9#$=9 0:2( *. 2:+:=:= -#D-# :$ # %:O( ;0*;*2(%

F9 B*2O,+%22*$ #$% N;#0O2  ?QQS"7 L'( (M,2:*$ 0#&(2 T  -

3
I2" #0( &'($ %(&(0@

-:$(% #2  .0*- B*2O,+%22*$ #$% N;#0O2  ?QQS" -*%:<(% F9 L,M($ #$% P#2&0*

 455R""

F =
2(ρc − ρm)gh3

d
xd

3µ
 K74"

/'(0( ρc :2 &'( %($2:&9 *. &'( =0,2&  ≈4S55 ODI-

3
:$ U=(+#$%"3 ρm &'( -#D-#

%($2:&93 D #==(+(0#&:*$ *. D0#):&93 Jd &'( +($D&' *. &'( %:O(3 'd '#+. %:O( &':=O$(22

 'V47A - (J;(=&(% .*0 # %:O( /:&' +($D&' 47A O-"3 µ ):2=*2:&9 #$% η :2 &'( #)(0#D(

#2;(=& 0#&:*  JdI4'" *. &'( =*$%,:&  (2&:-#&(% &* F( #0*,$% A55 .*0 0'9*+:&:= %:O(2

:$ U=(+#$%  1,%-,$%22*$3 ?QR6""7

6K



 !"#$%& '

()%*+ ,-.%&/"$),0. "0+ +"$" "0"*1.).

 ! "#$% &#'(")* "#) +),- ./%)*0'"$.!% &.!-1&")- .! "#) 23)*$! *$-4) '*) (*)%)!")-

/)4$!!$!4 5$"# ' -)%&*$("$.! .6 "#) *$-4) '% ' 5#.,) "#)! 7.0$!4 ".5'*-% '

7.*) -)"'$,)- '&&.1!" .! "#) 0.,&'!$& '*&#$")&"1*) .6 $!-$0$-1', *$-4) %)47)!"%

'!- *),'")- %"*1&"1*)%8 9)"*.4*'(#$& -)%&*$("$.!% .6 *)(*)%)!"'"$0) %'7(,)% ',.!4

5$"# 5#.,):*.&3 7';.* '!- "*'&) ),)7)!" &#)7$&', '!',<%$% '*) ',%. (*)%)!")-8

 !" #$%&'(( )%*+&,-.,/0 /1 .2% &,)3%

 !"!" #$%&'() *+% (,'-$ ./(/+/01

23)*$! *$-4) ,$)% .! ' 4*)'",< !.*"# "*)!-$!4 %,.() "#'" $% "*1!&'")- '" =>>:?>> 7

),)0'"$.! /< %"))( ,.5)* %,.() "#'" *)'&#)% -.5! ". "#) ,.5,'!-% .6 @'*3'*A;B"8

C1,,$)% *)0)', ' /)-*.&3 &.7(.%)- .6 #<',.&,'%"$")% '!- ,'0' A.5% "#'" )D#$/$"

)0$-)!&) .6 /)$!4 %1/;)&")- ". ' *'!4) .6 &..,$!4 *'")%8 E! ".( .6 "#$% /)-*.&3

'*) "#$! ,'0' A.5% "#'" '-0'!&)- $!". "#) 0',,)<% .! "#) !.*"# 7'*4$!% .6 F<;'6:

;',,';G31,,8 H)*"'$! %)&".*% .6 "#)%) A.5% '*) $!")*7$!4,)- 5$"# "1I% '!- $! "#)%)

'*)'% "#) ,'0'% )D#$/$" )0$-)!&) .6 %"*.!4 J1)!&#$!4K 5#$,) $! ."#)* ,.&'"$.!% "#)

,'0' A.5% /)'* &#'*'&")*$%"$&% .6 %1/')*$', A.5%8 C,'&$', '&"$0$"< $% &,)'*,< 0$%$/,)

.! "#) %,.()% 5$"# 7.*'$!)% '!- 7'*4$!', -)'-:$&) L.!)% 5#)*)'% '*)'% *)&)!",<

1!&.0)*)- /< "#) 4,'&$)* '*) &.0)*)- /< "$,, '!- /.1,-)*% #$4#,< %"*$'")-8 2.$,

)*.%$.! '!- 5'%#)- /)-*.&3 7.%" ,$3),< '""*$/1")- ". A..-$!4 $% (*.7$!)!" '"

"#) M$",'#)$N$ (,'$!% O%)) 7'( P$41*) ?8QR8

S#) *$-4) 6.*7% ' 4,'&$', -$0$-)8 E! "#) %.1"#K "#) 4,'&$)* $% .0)* T> 7 "#$&3

'!- A.5% -.5! ' U:QV

◦
%,.() ".5'*-% 5)%":!.*"#5)%"8 E! "#) !.*"# %$-) "#)

4,'&$)* $% 71&# "#$!!)* OW=> 7R 5$"# ' %,.() .6 QX:Q?

◦
".5'*-% !.*"#8 Y))(

41,,$)% &1" $!". "#) %"))( ,.5)* %,.()% .! /."# %$-)% .6 "#) *$-4)Z [3%"'N'\ 4.*4)

X?



 ! "#$ %$&" &'($ )!( *'+",!-) -,../  ! "#$ $)&" 0&$$ 123 4$)&,5$4$!"& )"")6#$(

" "#$ 788$!('9 :;<

=% .)>) ? %& )5$ @ ,!( ( %!&. 8$ "#$ &6 5') ($8 &'" 1),+#/5!) )!( %$5$

)!)./A$( '! "#'& &",(/ 0&)48.$& 23BCD )!( 2E7F7DG &$$ 4)8 H'-,5$ I<C;< J!

"#$ & ,"#%$&" &'($ '& ) .)>) ? %  @ K)&)."'6 6 48 &'"' ! 0&)48.$ 23BCD; %'"#

%$..L($>$. 8$( 6 .,4!)5 M '!"& 0CILND 64 %'($; )!( ) &6 5' ,& &,5@)6$ )!( )

K)&). 65,&"< =#$ 6 .,4!& )5$ 4 &"./  5'$!")"$( >$5"'6)../ '! "#$  ,"65 8 K,"

@$)",5$& &$6"' !& %'"# 6#) "'6 )!( 85'&4)"'6 8)""$5!&< *)65 8#$! 65/&" 6 !"$!"

'& K$"%$$! CILODP 4 ().< =% . K$& %$5$ '($!"'Q$( ./'!-  ! " 8  @ $)6#  "#$5<

=#$ .)>) ? % )88$)5& " K$ "5$!('!- K$"%$$! ORDLOSD

◦
T< E)5-$ K ('$&  @ .)>)

ODLRD 4 #'-#U %'"# %$..L($>$. 8$( 6 .,4!)5 M '!"& )5$ $98 &$(  ! "#$ . %$5 8)5"

 @ "#$ & ,"#%$&" -,../< =#$&$ 6 .,4!& )5$ ('88'!- " "#$ V2< J! "#$ ! 5"# &'($

 @ 1),+#/5!) ) .)5-$ K (/  @ '!"$54$(')"$ .)>) 0K)&)."'6 "5)6#/)!($&'"$; %'"#

>$5"'6). %)..& )& #'-# )& OD 4 #'-# %'"# &4).. -.)&&/ 6 .,4!& 5)!-'!- @5 4 ILCD

64 %'"# &,K>$5"'6).  5'$!")"' !< W!%)5(& "#$&$ 6 .,4!& K$6 4$ 4'65 65/&")..'!$

 @ ) K.,'&# 6 . 5 0XND 64 %'($U &)48.$ 2E7F7DG;< =#$&$ 6 .,4!& #)>$ ) -$!$5).

& ,"#%$&" ('8  @ RD

◦
0H'-,5$ I<O;< =#$ .)>) 6 !")'!& CILOD 4 (). P  @ 8.)-' 6.)&$

4)65 8#$! 65/&"&< =#$ &$6"' ! @,5"#$5 ! 5"#%$&"  @ "#$&$ .)>) ? %& K,'.( "#$

 .($5 #/). 6.)&"'"$ 8.)"$),  @ 2/M)@M)..)MYZ,..<

N[
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 !"#$% &'()  !"#$%& '() *+&#", -. #,& (-%#, *!)& -. /'$0,1%('2 3 4'%5& 6-)1 -. 4'7' -7&% 89

: ,!5, ;!#, 7&%#!"'4 ;'44* -. 54'**1 "-4$:('% <-!(#* .-%:* *4!5,#41 6&(&'#, /'$0,1%('2 =,!*

%-"+ !* -. !(#&%:&)!'#& "-:>-*!#!-(2 /'$0,1%(' '>>&'%* !( #,& 6'"+5%-$()2

 !" #$#%&%'( !)*) %+(" (%,-+)./ #%,)+0 1234356 "# &7) ("$&7 (8.) %#.

12343 59 :;8<$*) =>?@ "# &7) #"*&7 (8.) A"* B",-%*8("# !8&7 C')*8# +8&7"+"<8)(>

D"&7 +%E%( %*) 78<7+0 (&*8%&).>

 !"!# $%&'() '(*+&

 7) C')*8# *8.<) %#. 8&( 8,,).8%&)+0 %(("B8%&). E"+B%#8B A)%&$*)( B%# F) .8E8.).

8#&"G

8@  7) 9>= ', +"#</ "# %E)*%<) 5>? ', !8.) %#. H5 , &78B' C')*8# *8.<)/

B",-"(). "A (8+8B8B +%E%>  7) C1 &"- "A &7) *8.<) 8( -%*&+0 B"E)*). F0 *). (B"*8%

.)-"(8&(>  7) (8+8B8B +%E%( 7%E) %# %(-)B& *%&8" "A ≈?>5/ !8.)(& 8# &7) B)#&)* "A &7)

*8.<) :I55J,)&)*(@ F$& &%-)*( "$& &"!%*. #"*&7!)(& %#. ("$&7)%(& :;8<$*) =>?@>

 7) *8.<) A)%&$*)( % (+8<7& #"*&7!%*. B$*E%&$*) %& &7) #"*&7!)(&)*# )#. %#. 8&(

"$&+8#)( %*) 8**)<$+%* %#. $#.$+"$( %& %,-+8&$.)( "A ?5JK5 ,)&)*( :;8<$*) =>I@>

L)&%8+). 8#(-)B&8"# "A &7) (8+8B8B *8.<) (7"!( &7%& &7) B)#&*%+ %#. $--)* -%*&(

B"#(8(& "A ,%((8E) +8<7& B"+"*). +%E% !8&7 *),#%#&( "A <+%((0 ,%*<8#( %+"#< 8&(

($FE)*&8B%+ (8.)(M &7) N"! &"- 8( B7%*%B&)*8O). F0 B*0(&%++8#) F*)BB8% %#. "<8E)(>

 7) (8+8B8B +%E% 7%( % E"+$,) "A %F"$& 5>59I ',

3
%#. 8( ,"(& -*",8#)#& %& &7)

#"*&7!)(& ()B&8"# "A &7) *8.<) !7)*) &7) <+%B8)* ,%*<8#( 7%( *)&*)%&). &7) ,"(&>

 7) (8+8B8B +%E% B"#(8(&( "A 8#&)*B"##)B&). +"F)( 8# &7) B)#&*%+ -%*& "A C')*8# %#.

B"#&8#$)( %( % ()*8)( "A IJ9 (,%++ ,"$#.( %& F"&7 )#.(> P# &7) $--)* *)%B7)( &7)

IH



 !"!#!# "$%$ ! &$'(") #*%+'+, -) '+,  #*'!$ ,+&* !( .!(/ %*"01+ *2 ≈34335 61

3

7%*"01+ #$"#0"$(+, 2*' $ ('!$890"$' &'! 1: *2 ('$#/)$8,+ !(+ #*1&* !(!*8 7;!90'+

<4=:4

!!: >/+ ?$0@/)'8$  #*'!$ #*8+ *2 -$ $"(!# #*1&* !(!*8 $( (/+ 8*'(/.+ (+'8

+8, *2 (/+ '!,9+A 8*. #*1&"+(+") 2'++ *2 (/+ 9"$#!+'4

!!!: >/+ 8*'(/ "$%$ B*.C D 8$''*.A 5 61 "*89 8*'(/.$', ('+8,!89 "$%$ E+",A

+F(+8,!89 2'*1 $ &*!8( $( $-*0( =G<3 1 +"+%$(!*8 8+$' (/+  *0(/+$ ( +8, *2 (/+

'!,9+4

!%: D( +"+%$(!*8 *2 =G<3 1 $4 4"A $  1$"" 8*'(/H('+8,!89 1*08, #*8 ! (!89 *2

(+&/'$ "$)+' 7(+&/'$ 1*08,:4 I (!1$(+ *2 *%+'$"" %*"01+ *2 +$#/ 08!( ! 9!%+8

!8 >$-"+ <4=4

Name Length (km) Volume (10
6
 m

3
) Composition

Skerin ridge 4,5 ~43 trachyte

Scoria cover ~2 ~2 trachyandesite

Rauðhyrna ~0,4 ~10 basaltic

North lava flow ~2 ~13 basaltic

Tephra deposits ~0,15 <0,05 trachyandesite/trachyte/basaltic

 !"#$ %&'(  !"#$% &%' &(()*$&+"' ,)-*&%$* ."&+/#"(0 1)-/2" &%' *)23)($+$)%4
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 !" #$% &'(')') *'+,%-&%,.%/01 +%&)*'20'3/ 4/+ '/-

0%*/4( &0*5)05*%

 ! "#!$%&'#" &( $)*+,#% -. /'!#%0*,&/(! /( 12#%&( %&"3# 4#" ,/ * "&0&!&/( /5 ,)#

%&"3# &(,/ !#36#(,! &( /%"#% ,/ !&6+4&57 "#!$%&+,&/(! /5 4&,)/4/3&#! *(" !,%8$,8%#!9

:)# ;/%" !#36#(, &! )#%# 8!#" 5/% * +/%,&/( /% !#$,&/( ,)*, 5/%6! * "&!,&($,

3#/3%*+)&$*4 5#*,8%#9  ""&,&/(*4 8(&,! *%# ,)# <*8=)7%(*. ,)# ,#+)%* 6/8(" *("

,)# >/%,) 4*0* ?/;9 @&$,8%# A9B &448!,%*,#! ,)&! "&0&!&/(9 :)# !&C# *(" ;&",) /5

#*$) !#36#(, &! +%#!#(,#" &( :*'4# A9D9

 !"!# $%&'%() $#

1#36#(, 1E &! 4/(3 '8, (*%%/; F*++%/G9 -HH G -A 6 *(" 6*G9 DH 6 ,)&$2I ,)*,

#G,#("! 5%/6 1D ;&,) *( 8("84/8! +%/J4# !,%8$,8%# *(" &! +*%,47 #6'#""#" &( ,)#

!$/%&* $/(# <*8=)7%(* F≈ DA% /5 ,)# 4/'#I FK&38%#! A9B *(" A9-I9 :)# !/8,) !&"#

&! )&3)47 #%/"#" ;&,) *$$#!!&'4# /8,$%/+! ;)&4# ,)# (/%,) !&"# *(" ,/+ &! $/0#%#"

'7 34*$&*4 ,&449 :)# !#36#(, &! $/6+/!#" /5 4&3), $/4/%#" ,%*$)7,# F!*6+4#! L1MHA

*(" L1MHNI9

:)# &(,#%&/% /5 ,)# !#36#(, #G+/!#" *'/0# ,)# ,*48! /( ,)# !/8,) !&"# &! 5/%6#"

6*&(47 /5 +*%*44#4. ;#"3# !)*+#" +4*,#! BHOPH $6 F/% 4*%3#%I &( "&*6#,#% *(" H9A

,/ D $6 ,)&$29  , ,)# 1L 6*%3&(! /5 <*8=)7%(*. *( /8,$%/+ &( ,)# !&4&$&$ 4*0*

!)/;! *( &(,#%(*4 !,%8$,8%# ,)*, 3%*"#! 5%/6 !6*44 34*!!7 %#384*% /% ;#44O"#J(#"

Q/&(,!. *'/8, EAODH $6. /( ,)# !8%5*$# 5/44/;#" '7 ;#"3#" +4*,7 Q/&(,! ;&,) Q/&(,!

*'/8, PH $6 ;&"# *(" * 6*!!&0# &(,#%&/% ;&,) 8($4#*% Q/&(,&(39 :)# 34*!!7 $%8!,

&! (/( 0#!&$84*% ;)&4# ,)# &((#% $/%# !)/;! 5/4"#" ?/; '*("! *(" 0#!&$84*% C/(#!
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Segment

Approx. 

length (m)

Approx. 

width (m)

Approx. 

thickness (m)

Volume 

(10
6
 m

3
)

Aspect 

ratio
a

Compositi

on

Rauðhyrna 430 320 80 11,01 basaltic

S1 410 50 20 0,41 0,4 trachyte

S2 90 110 50 0,50 0,5 trachyte

S3 90 50 30 0,14 0,6 trachyte

S4 80 50 30 0,12 0,6 trachyte

S5 350 140 90 4,41 0,6 trachyte

S6 410 340 90 12,55 0,3 trachyte

S7a 70 50 90 0,32 1,8 trachyte

S7b 80 100 80 0,64 0,8 trachyte

S7c 500 170 70 5,95 0,4 trachyte

S7d 790 200 70 11,06 0,4 trachyte

S8 710 140 60 5,96 0,4 trachyte

S9 90 90 60 0,49 0,7 trachyte

S10 90 30 60 0,16 2,0 trachyte

S11 20 20 60 0,02 3,0 trachyte

S12 10 20 60 0,01 3,0 trachyte

Tephra mound 150 30 10 0,05
Interm. 

/trachyte/basal

N-lava flow 1780 370 20 13,17 basaltic

Scoria dep. 
b

1400 150 20 2,10 intermediate

Maximum: 1450 (S7) 335 100 12,5 3,0

Minimum: 10 17 20 0,01 0,3

Average: 253 104 61,33 2,8 1,0

Total length ridge (m): 4220 Total (ridge) 
c

56

Silicic ridge 43

Basaltic 11

Intermediate 2,1

a) Aspect ratio is the lobe thickness divided by the lobe width.

b) Volume calculated for a triangular prism.

c) Total volume of the ridge does not include the north lava flow and the tephra mound.
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