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ABSTRACT (53" 18' 16.1" 1 0.2" North 
A levelli~ig prolile was est;~blilzecl in June  1967 20" 35' 36.0" 1- 1.0" West 

acioss tlic Surtsey lava. Relevelling in Jlule 1968 'I'ablc I lists the position of the 1)cr~chniarlts 
shelved that the lava subrided 1>~1t the subsidence on Surtsey lneasurccl to~\laids north and e;~st 
hat1 sloi\~ecl do.rv11 since the summer ol 1967. from bentliinarlt 601. 

'The teiztial part ol the proFile hacl snbsided 
'11 a rate ol  about 1 inin per day ~vliile the 
bench~nar-Its near the east coast arid thc \vest 
toait lrad been relatively stable. 

IhTTROD'CJCTION 
A sur veying crew visitcd Surtsey on Jurlc 25 

to 28, 1968. T h e  profile ol 1967 (Tryggvason 
1968) .rv;xi relcvellecl starting on thc cast sick 01 
the island at beuchln~uk 601 and lcvellecl to~\i;~rds 
henclzmarlz 642 on the  vest side of Surtsey. T h e  
u~hole levelling was then repeated starting 011 

benc haiark 642 and moving towards benchmarlt 
601. 

? > Ihis  protedure maltes it porsible to e5til~late 
the rate of deformatiorl (luring the four clays 
 his levellii~g talzes. 

Ixvelling was also nzaclc Iron1 Ben~llinark 601 
to the ueiearth hut and the pond cast ol  the 
hut and to one I)errchmarlt 1 1 ~ ~ 1 1  the noltlr slloie 
ot the island. 

Benchinarlzs 603 and 604 were coverecl ~vi th  
~vinclblo~vn sancl ancl were not lound. 

SIJliVEYING 
T h e  benthnlarlts of the Surtsey levclling pro- 

Eile were surveyecl rvith tiiang~xlatioi~ to dete- 
rmine their relative geographic location. This 
surveyiilg was only inade lor the purpose of 
malting a map of the profile and therefore not 
precise. 'The geographic coorclinates of bench- 
mark 601 Tvas f o ~ m d  to be 

T ' A U 1 , E  I 
(:oordiliatcs ol thc beii<.lrmarlts on the Surtsey 

levclling profile 
I%CII( 1 1  So1t11 Eclat I%cncli No1 (11 Edst 
111d1k i n ~ t e ~  s I ~ I C I C I  5 l ~ i ~ t l k  lnrters me1e1 5 

60 1 0.00 0.00 622 -497.01 - 648.92 
(302 - 52.02 5.77 623 -402.79 - 698.52 
603" 91.7 5.0 (524 -489.90 - 731.39 
604'-160.9 10.9 625 -501.96 - 784.66 
(i05 -213.55 12.86 626 -501.91 - 833.78 
(i0ii -22(i.42 10.05 (327 -523.43 - 863.31 
607 -268.23 16.84 628 -558.30 - 91 1.86 
608 -310.03 18.55 629 -564.02 - 969.96 
609 -833.30 - 22.70 G30 -558.01 -1008.41 
(i10 -348.85 - 63.63 (331 -568.61 -10li4.21 
61 1 -359.46 - 98.10 (332 -521.51 -1090.82 
612 -376.22 -1 11.09 fi33 -493.17 -1 121.18 
( i l 3  -4O(i.O1 -13ii.50 634 -4(30.44 -1 152.02 
(514 -416.42 -169.91 635 -433.61 -1 183.88 
615 -438.75 -201.74 636 -403.19 --1227.62 
(ilii -454.68 -230.11 (537 -863.41 -1242.34 
617 -469.48 -271.24 638 -331.85 -1277.14 
618 -487.48 -31F).13 639 -308.29 -1310.50 
619 -514.77 -401.32 640 -2(j0.20 -1339.81 
620 -503.94 -534.82 641 -222.47 -1357.47 
621 -499.34 -581.84 (342 -185.85 -1410.39 

* I.ocat~on I),~sctl on d ~ s t ~ ~ i ~ ~ e  Illerlsccirlneilts vt  1967. 



Fig. I .  i\ccumrtl;rted subsiclcncc of the lcvellillg profile across Sr~rtsey since Jutlc 21, 1'367. Uistallcc in rnetvrs is mcasr~vecl along 
the profile from hcncl~mark 601 on the east shorc of Snrtsey. 

IIESU1,'T of T H E  l,EVEI,LING 
r I he principal result of tlie precision levell- 

ing on Surt5ey is sho~vn on Figures 1 and 2. 
Figure I sho~vs the accun~ulated vertical displace- 
mellt (subsiclence) relative to benchmark 601 
sill( e the lirst levelling of the profile in J ~ t n e  
1967. Greatest relative subsidence was measured 
on henchmarlts (525, 619 and 618, about 30 cm 
in nlrnost exactly one year. 

T h e  absolute vertical inoveinerlt (relative to 
the nlean sea level) car1 be estimated honi 
levellings on the izorthern part of Surtsey (Table 
11). A pound east of the research hut  is dammed 
Erorn the ocean by approximately 400 in wide 
sand beach. T h e  sand is quite permeable so the 
water level in the pond ~vill attain an equili- 
brium elevatioil xvhich ir close to the mean sea 
level. Previous estimates (Tryggvason 1968) 

T A B L E  11 
Elevation of selected points on northern Surtsey 

in centimeter., above pond surface 
June 23, Allgust I S ,  Juilc 28, 

1'367 19G5 1068 

llenchmark 601 878.42 890.63 866.73 
Doorstep of hut  728.42 740.32 717.75 
LMI benchmark * - 396.48 373.51 
Tidal pond surface - -9.73 - 
* Gdlv,un~rccl p ~ p c  i lo i t l~  of slnall tuff mountaul (EjalllZ, 
Elna) 

placecl the pond elevation approximately 10 cm 
above illean sea level and the pond surface be- 
haved very similary in 1968 as 1967, with less 
than 1 cm change in elevatioil frorn one day to 
the next. This change was possibly due to change 
in the height of the ocean tides, and possibly 



Fig. 2. Rate of subsidellce of ~ l l e  levclli~lg pvofilc 011 S~~r tscy ,  rcl;ltive to  11cnclllna1.k 601. Sectiolls A allti (: arc quite accurate 
,vllilc sectiolls B allti 1) may Ilavc an average error of 0.2 rnm/d;~y. This figure slro\crs that the ~ . a t c  o f  sltbsidcnce is significantly 

slower in lII(j8 tllall in llKi7. 



due to changes in the atrnospheric pressure. The 
cflect ot the atmosplleric pressure on the pound 
level c a l l  be calculatecl if the relaxation tillre 
01 the pond is kno.c\m. Unlortullately thiu is not 
kno~vn, and a series ot lnensurerrient 01 the 
pond level ill August 1967 sllolv 110 obvious 
ielatiorl to tile change ol atrnospheric pressure 
plior to the meas~~reiiients. IT tlze pond level 
is entirely tont~olled 11y tlle sea level, then we 
can assume that tlle oscillatiolls oi: the pond 
level are ol the older of 1 0  cm ill either clirectioi~ 
lrorn the average v;tlne. 'rlzese oscillatioir will 
iellec-t ost illatioirs in actual sea level due to 
ticlC11 lortes, atrriospl~eric pressure ;rnd other 
pl~eno~rieria. 

Tlle alnplitucle ol the oscillation in the pond 
elevation is cstirn;~ted froill the rate ol change in 
polld lcvcl as o1)servecl in August I) to 12, 1967 
ol 4 clu in 3 days aild the change of soirle 20 
niillib;~rs ~\rlzich can be expected in tile average 
atlnospbcl ic pr essr~r e over a period ol several 
days during tlie sumnrer. 

'I'he v;tlues in '1-aljle I1 can iio\\r l)e inter- 
preted as indicating a subsid,lncc of all the 

measurctl points on tile northerll part of' Surts- 
ey. This stlbsidence amoui~ts to 20 1 10 crn 
cluriiig ;I period of one year. 

C0NC:LIJSION 
r 7 1 he 1dve s11rf;1( c 011 the ~ ~ l l t r i ~ I  par1 or Suits- 

cy lias bccn subsidiiig at a iate of up to 1 rrim 
p c ~  day in 1967 to 196s. Thc riortlleril palt ol 
Surtscy irlay be subsiding at a iate ol 20 r.ul pel 
yeal. 

'I'his su11sid;lnce indicates that the volcallo 
Sultscy has l j e c o n ~ ~  il~nctivc. and ,I llelv erup- 
tion is not expected. 
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