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INTROl>UC'I'ION 
T h e  present report is essentially l~asecl on com- 

parisons of air photagraphs troln 3 August 1969 
and from 3 September 1970. T h e  shole charac t- 
eristics of 1969 liave been dealt with in a previous 
report (Norrman 1972). For a general description 
of- the coastal niorphology of the island the read- 
er is referred to the report on the 1968 lielcl 
season (Norrmali 1970). 

Mounted heigllt stations on the lave ujcd in 
earlier aeiial surveys (Norr man 1970, 197 1) ~oulcl  
be idelltifed in the 1970 photograph, ancl they 
have forrncd the geodetic basis for a new photo- 
grammetrit mapping of the island. IJntor tun- 
ately, a11 height stations plated oli tlie sands ot 
the riortherri ness had been s\vept away and thus 
tlle al~solute height ol the coritoui l ~ n e ,  of tlie 
ness is less precise th;tn in previously published 
maps. 

As the morphological change, in the inland 
areas are small it was fo~rnd unnecessary to p~ int 
a new complete height contour rnap of the is- 
land. Sepalate copies of the rnap prxblished in 
1970, which was based on photoglaplir liom 
1968, can be ol~tained horn the ;~uthor. 

111 this report orily net changes over the 13- 
month period u p  to Septelriber 1970 are pre- 
sented as no data have been collected within this 
period 01 investigation. Along the high energy 
beaches of Surtsey large short term variatioris exist 
iii qliore-lilie position and i11 morphology. 'Thus 
a comparisoli of the coiiditions on a clay in one 
year ant1 allother day in the next year does not 
tell mu( 11 about the morphological a< tivity It vel 
1101 necessarily about trends in shore develop- 
ment. AIong the lava clitts ~vhere there is olily 
coastal retreat the changes from one year to ;In- 
other more simply reflect the summed effect of 
a series of events. 

TI-IE Cl1,IFI; COAST 
It  is of interest to note that d~lririg the last 

two years there has lxen very little abrasiori in 
the northernmost part of the lava cliff on the 
xirestern coast. This 300 nl long cliff' faces MTNW 
and it ends irl the north at the large scar formed 
in the tephra cliff o f  the crater oli Surtur Junior 
(cf. Fig. 1). Because of the temporary stability 
of this lava cliff there bas also been small changes 
in tlie adjacent tephra wall. 

T h e  west facing lava cliff further to the south 
has suff'ered much more from wave attack. T h e  
maxirnrrm cliff retreat is 40 m and the average 
retreat ;tl,out 25 m (cf. Fig. 2). 

T h e  most strongly affected cliffs are found 
along the southwestern shore. T h e  maximum 
retreat is 50 m arld the average retreat 35 m. T h e  
highest lava cliffs are found here. T h e  vertical 
wall of the projecting head at the northern end 
of this coast is '32 m high. I t  will probably take 
marly years before any much higher lava cliffs 
are formed because along the south-western and 
southern coasts the inland slope of the lava sur- 
face is low. 

Along the southern coast there has again been 
less abrasion. T,he maxivnuni retreat is 40 rn and 
the average figure about 20 m. 

On the eastern coast the bulge formed by lava 
flows from Surtur Senior is gradually vanishing 
by a steady but comparatively slow cliff retreat. 
T h e  retreat during the last year amounts to ca. 
10 111. 

T H E  BOU1,DER TERRACES 
According to the air photographs there are 

only small changes along the western boulder 
terrace. A heavy shadow in the photographs pre- 
cludes studies of any niorphological details (Fig. 

1). 





CLIFF BEACH 

Fig. 1. Aerial photography of Surtsey Island, 3 September 1970. Pllotograpll by 1,andtn;teling a1 - Islands. ' 

Fig. 2. Cliffline and shoreline of 3 Angust 1069 and 3 September 1970. Pllotograrnmctril: corrstrllctiot~ by tile Geographical 
Survey of Sweden based on aerial photographs by 12at~clmaelir~gar isla~~cls and ground cotltrol hy tile author. 



'Ii'lle e,lstern I ~ o i ~ l d e r  tcriace hit., t liangetl ( o n -  
siderably. T h e  year 1)efore it ~li;ls severely eroded 
(Norrrnan 1972). T h e  terr ;it e has now beer1 
I)io,icIe~~ed in its northein and t e~ l t r a l  parts 
where the shore line again follo~\ls tile 1968 coll- 
torlr. 

A steep tel r;it e slope nlong the sbor e totvalds 
the noit11 ~vas  ~lotc-d i l l  !!)(it3 ;111tl h;ls pl ev io~~s ly  
I)eeli clisc 115setl (Norrrna~n 1070, 1). 100). T h e  
\;uric slope is clevrloped in the 1970 ~no~.phology  
;is (;111 I)e seen Iroln ;I c on to~ r r  niap (Fig. 8). 'I'hc 
;ivelage slope along the 5outhern llall of terra( e 
is 1 :SO, ~11(1 ill the northel-11 h ~ l f  1 :150. 

l71g 3 /lciltll  ~ ~ l l o l o g l ' t ~ ~ l ~ ~  'lll~i 
I ~ c ~ g l i l  Lonloul ~ n n ) ~  of t l ~ c  c ,~s lc ln  
I)orrltlcl t c i ~ ' ~ t c ,  9 5cptclnl)ei 1070 
( . o ~ ~ t o ~ i r  intcl\,tl  111 s l ~ o ~ c  , I I ~ , I  (1 )~-  
low ~ l ~ f f l i ~ l c )  1s I In, ,ll)ove ~ l l t f l l n c  
2 nt 

(.I 11 I)c'rt he\  have foi llictl ,I ~iioi-c tl1;11i 4 111 lligl1 
1);lrlic.u .ivl~ic 11 eiit irc les the entire ne,s. T h e  t ~ v o  
tlel)icssio~ls ~n:trk the positiori5 ol lo1 n1c.r l ;~goo~is  
lvllic l l  Ilavc- 1)eetl lillctl u p  1)y s;l~ltl clepo5itecl 1)y 
I lootls. 

' I ' l~e  1O7O Jilal) 1etIcct5 ,I strollg \\l;tvc ~ ~ c t i v i t y  
Irom the .\vest, t11;lt h;ls signilic ;tntly ch;ttigetl the 
sltor c line coulignr atiori 1)y ;I sliil t over to the 
c>,ist. S~\~;tsll o~rcl topping tile lligli \vc5tern I~e l l n  
Ilas Ilooded the ness and the heigllt tontours  
tlr;ttriatically illlt5t1:~te h o ~ v  d r~ i i~ l i l i g  Iloocl water 
h;l\ c~otlccl (lie easten1 1)eln1 ,incf cut  a wide 
c h , ~ u l ~ e l  ;I( ross the ness. 

'I'NI.: NOIZ'I'HEl<hr NESS AKlrAI,  (lIIAN(;ES 
A c onip;trison I)et\\leen c 011 tour  maj,s ot 10(i!) FI on1 p l~otogl  ;\mnictl.ic 1rial)s in the or igi~lal  

a n d  1!)70 (Fig. 4) reveals c onsiderahle t 11,uigo $( iilc ol 1 :5,000 areal ( liange5 troll1 3 Augu5t 1OliS 
il l  thc n~orphology oL the neb$. to 3 Scptcn1l)el 1!)70 have 1)ecii calc nlatccl (Fig. 

r - 1 he In(;!) map depicts a situation ~vliere rather 2). T h c  lo l lo~vi l~g  1 ignres were ioui~cl  lor  dillel- 
b,-tl;lntetl \\lave ;I( tivities on the castern aud  Tvest- ent 1);irts ol the coast. 



Fig. 1. 1'11otog,-a1111x1c~tric 11i;q>s of t l ~ c  tiortl~culi ricss ;Is tlcvclopctl o n  3 A11g11st I!)(i!) ;itit1 9 Scl>tonl)cr 11170. (:o~itour. i ~ ~ t c r v a l  
1 111. Hcigllls ;lbovc 1n.s.1. I ,  Sllorc arcas 1)ctwcen 4 ;1nc1 5 111 ;rbovc m.s.1. 2, Sllorc areas allovc. 5 111. 9,  C:losctl dcprcssions. 1, 
1.ava flow of l!)(i7. 5, linsc of tcpllra slopcs. 6 ,  Sl~orc.lirtes of 1968 ;11it1 l!)(j!) respectively. 7, Rcscarcli st;ltiori. Photogr;~rn~nelric 
co~lslructior~ by the Gcogr;~phir;rl Survey of Swctlcll I)nstrtL oil ~ ~ h o t o g r ; ~ p l ~ s  I)y I,anctmaclit~gar fslatltls ;ultl grountl corltt.ol I)y 
tltc :~uthor .  

T h e  lava cliff of 
the southern and 
sor~th~vestein coast 1,oss 6.2 hectares 

T h e  lava c-lifl ol 
the eastern coast 1,oss 0.3 -- 

r 7 

1 lle rlortlicill ness 
ant1 the \vestcrri 
I)oi~ltler terra( e 1,oss 2.5 

(;ail1 5.2 
Net  (;sin 2.7 

COiVCI,tJl)IN<; REMAKICS 
I11 the year l9(i9-11)70 the lava cliffs of Surtsey 

Isl;l~ld have I,een 111-olten down by wave attacks 
a t  the same rate as i n  the last years. T h e  position 
of the wave-built noithern n o s  shifts ~vi t l l  the 
direction of storm winds. 

? I here is still a tleprcssioil lelt in the innermost 
part of the ness that has not  yet heen filled up 
by Ilootl transportation and  ~vi l id  drift. 

T h e  rate of co:tst;il changes makes it  essential 
to have air photographs txlten a t  least once a 
year. For further photogramnletric ~ v o r k  i t  is 
necessary to m;ikc ~orrlplerrleil tary level liligs for 
new height stations along the northern coast. 
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ReJpre?zcc.s: 
T h e  loss o k  1,iva land on the so i~ thern  alld Xoilrn,ul, 0 ,  1070 T~ellcls  In Po5tvol(,ct11c I)eveloplnu~rt ot 

sollt~r, ,estern coilst is almost the salne :is ill the fintsey Islniitl. Progress ReporL oti C~eomorl~lrological Activi- 
tics ill l!)(i8. Slrrtsey Res. Progr. Rep. 1'. previorts year (6.3 hectares) bu t  then there was -- 1972: Coastal 1)evelopment o f  Sut-tsey Isl;u~d. 19(iK-(iO. 
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