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All (;IJS1' 1 c ) i i ( i  INFRARED SUIIVEYS 1'367; Williams, Friedman, 'I'h61-:1rillsson, Sigin- 
Irikrared irnagery ol~tained in A~i911st lS( i ( i  I)y geir,sori, and PBlrriaso~~, l!)(i8, etc..). In  1966, ill- 

311 AFCIZI, (:-180 aircraft e q ~ ~ i p p e d  with a tller- tensity oL infrared emission ~ v n ?  greatest from the 
1na1 iu1r;ired scanning system (Figure 1) sllo~ved Augu5t lava in the [loor ol Surtnr 1 (Figule 
,ireas of therrnal emission Irorn Snrtsey ancl Jtilnir 2) and iiom lava cauldron activity in three craters 
(Fr iedin;ln, TVilliams, P;ilm;lson ;iutl Mil leu, (Figure 3) active cluring the Aug11st 23-29 survey 

Fig. 1 ,  hIl A l tllcrmal infrarctl sc;lllnc.r and rccortling un i t  ;ts m o ~ ~ n t c t l  ill ;~il-cr;lfl. I'I~otogr:~l)h 11y AI:CIZL 
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Fig. 2. Acrial infrared image of eastern half of Stlrtsey, August 
2'3, 1966, IJM'I'. I~lcreased crustificatioii o f  llle aclive lava flolv 
anti a p~ss ib l e  clecreasc in lava fountain activity retlnccd 
infrared eiriissioil sufficicnlly lo rnnke possible this record of 
the configt~ration of the Snrtur I flow tlttring t h e  10111 day of 
its cleveloplneilt. North is toward the top. 

flights. Thermal  n no ma lies of secondary intensity 
were recorded lrorn the Surtur I1 vent and from 
;I tomplex p'ittern ol 1964--65 lava outllo~v chan- 
nels, tubes and trinnels high on the Surtu: TI 
lava shield (Eigure 4). Tliermal anomalies, pro- 
bably resulting from convective venting to the 
surf ace, outlined a possible subsurface lnva Lourse 
lecidiiig fioiri tlie Snrtur I1 vent area to a tiiang- 
ular area a t  tlie toe ol the shield on the west s i c k  
ol the island ~vhicli represents the last large sur- 
Late expression of the Elows of 1965. Within this 
flo~v, convective venting lrom secondary lumaro- 
les, circular collapse features, and fractures 1vas 
displayed as a variegated pattern of thermal 
ailornalies in .cvhicli point and curvilinear sources 
are prominent. East of the triangular area, some- 
~vhat  fainter thermal ailornalies seem to mnrk 
the position ol convecting tract~xres and fumaro- 
les at the burl-ace of flows dating back to 1964. 

Tlle 196(i surveys also recoided tlze last phase 
of tl~ermal activity ol Jblnir. T b e  main tepllra 
crater (Figure 5A) contained a lake on Augrlst 
19, 19(56, the temperature ok ~\rliic h ~vas esti1n;tted 
11y Thhrarinsson , ~ t  40-50°C. A r,liirt, gene1 '11- 
ized hydrothermal anomaly within the sti-uct~rr (11 
lag0011 ol JGlnir (Figure 5B) noted bet-tveen Arx- 
gust 19th and 23~1, cleveloped into ,I more distint t 
1oc;ilized anomaly by Augllst 29th (Figure 5C) 
after parts of the teplir;~ island, iiicluding the 
rrrain c~atei-, .itrere destroyed by 1\7;1~~e ;~ction. 

AIJGtJST 1968 INFliARED SURVEYS 
A series of surveys of Surtsey was made in 

August 1968 to record changes in the thermal 
pattern since Aixgust, 1966. Prominent fcatures 
of the iirrageiy recordecl in 1968 (Figure 6) call 
be divided into three categories: 

1) 1966 thprmal f ~ a l 1 ~ 7 r \  z~lhic-12 havc d~\clF- 
J~ec~?c.d. This  category indudes: '1) the hydro- 
thernlal nnornalies of the last phase ol Jhlnir; 11) 
the convection-feature anomalies of the ensterii 
side ok Srrrtsey, marking 1964 llo~vs (iio\v paitlp 
covered by 1966 tlo~vs iron1 Surtur I); c) the con- 
vec tion ailomaly marking a subsurface lava course 
connecting the Surtur I1 vent area with the tri- 
nngulnr 1965 flow area; and el) the triangula~ 
configuration ol the 1965 i lo~v area itself. 'The 
clisappe,~rance ol these anoinalies indicates thnt 
they 111 general represented secoiidary therrrlal 
emission n~hich dirniilished ma] keclly during tllc 
two yenrs elapsed since August 1966. 

2) R~\ id l l ( l l  nnomalze\ zclentijzed on Ooflz 1966 
(17ld 1968 Imagery. This categoiy includes a) a 
bright cuivilinear anomaly at the toe of {lie 
Suitm 11 shielcl (Figure 4Aj, puevionslv inter- 



Fig. 3. P11otosr;~pli (from I<otlacIiro~nc) of the Surt.ur I crater row on Ar~g~rsL 27, 19GG. J'lloto by Riclxartl S. Will ian~s,  Jr .  

I'ig. 4. Aerial infrarecl imagc of Surtscy atltl J6111ir, August 20 Fig. $A. Aerial illfrarcd imagc of S~~r t s cy ,  August I!), 19GG, 

-21, I!)(i(i, sho~ving, in ~vhite,  ilite~lsc t l i e r~ i~a l  clilissio~i fro111 1845 UMT.  Ilnagc n~at lc  approximately 1 1  hours ;~f te r  first 
S~lrLur I eruptive area, tliermal carrelits in ocean a lo~lg  c;lsL effusive activity from Surtur I eruption fissure, before lava 

co;rst of Surtscy ~\llicrc lava flow el~teretl the ocean, alitl tl1c flo1\7 c~lterccl the ocean. Secoridzlry t l l e r l~~a l  a~lornalies asso- 
still !t7;lrln crater lake of J611iir. ciatctl wit11 Stlrtur I1 vcnr, lOG5 suhsr~rfacc lava courses, co11- 

vccting fractures and futnarolcs appear ill ~vh i t c  011 the left 
I I P ~ C ~  and  lo~vcr quat1r;rnts of tllc islanrl. 



Fig. 9A. Pilotograph (from I<octacllrorne). J6lnir on Alcg~lst I<), I!)GG. Note conce~~lr ic  subsidc~~ce scars in tephra rvithin main 

Fig. 5B. Aerial infrarecl image of J6lnir. August 21, 1Y(i(j, 29.11 I'ig. 5C.  Aerial infrared iniage of J6lnir. rlugust 211, 1966, 1721 
UM?', apl)roximatcly 11 clays after last explosive eruption, UMT,  ;~f ter  partixl d c s t r ~ ~ c ~ i o n  of the island 117. rc7ave erosion, 
sl~orving rv:rrm crater lakc xiltl sligllrly tllcrmal waters of thc s l~o~ving remnalit of structural lagoon rvi~ll hytlrotl~c:.~nnl 
s t r~~c t t r~ . a l  lagoon in white. a~lom;~ly near mouth of I;~goon. 



Fig 6. Aerial infrarctl image of Surtscy, Augtts~ 22, 1968, 0217 

UP17'. Note, in cornl~arison \\fit11 Figure ,+A, clisappearancc of 
seve~.;tl scconcl;lry tllc.rm;ll anolnxlies, i~~c lu t l i ng  emission from 
tria~lgular f lo~v area (l!)(i5) at  base of Surlur I1 sllicltl i r ~  lower 
lcfl quaclrant anti e~nissio~l fronu sul)surfacc lava course corl- 
~ ~ e c t i l l g  the tri;ingt~lnr itrca (of Fig~urc 4A) with Strrlrur I1 verlf. 
Surtur I anomalies ;rssociatetl with August, 1066 crater row 
(upper right qt~aclrant), and I~eccmber 1966 and January 1967 
cffusivc eruptiou~s along fracture lines are still prescnl (in 
~vllite tones). Note er~ll;rrlcetl ;tnoln;rlp arountl rv:tlls of 
Surtttr I1 vent. 

preted as a tracture system parallel to the base of 
pressure ridges or apalhr;~un outfloul chanriels 
withill the triangular area of 1965 llows. Tha t  
this curvilinear feature has persisted since 1966, 
~vhi le  the thermal ernission from the remaincler 
of the triangular area has virtually disappeared, 
suggests that the therinal source ol  the rulomaly 
is probably at a greater depth than the base of 
the cooling surface llo~vs and may be primary 
rather than secondary. I t  is speculated that 

this outflow leature itsell was a point 
of emergence of lava from some depth. T h e  
relationship ol  this persistent thermal feature to 
the now-disappearecl anomaly representing a 5ub- 
surlace lava course hetween the Surtur IT vent 
and the triangular Ilo~\r area is not entirely clear. 
Whether the flow occupying the triangular :Ire;! 
has a distinctly separate conduit from the main 
Surtur IS is an interesting question; 1)) a 
circular arlornaly ~vhicli corltinues to mark the 
Surtur 11 vent area, suggesting increased prim- 
;try convective heat flow along a circular fracture 
pattern parallel to the walls of the vent; c) dimiri- 
ished but still distinct anomalies which mark 
subsurface lava outllow course, high on the Surt- 
ur I1 shield. As with similar tlierrnal leatures, 
these are interpreted as secondary in origin; d) 
considerable thermal emission from the 1966 
tlo~v emanating frorn Surtur I; radiant emission 
Irom these flows has diminished since I S(i(i and 
i5 secondary in origin. 

3) Therrntrl urlomtilies iullit h have appcai cd 
.\ince Al~gzi.rf 1966. T h e  most outstanclirlg anorn- 
alies which have appeared since Arrgust 1966 
are inteii5e lineal Ieatures rriarlzing the alig~i- 
ment of primary fumaroles along the el~rptiorl 
fissures of 1 %i(i and 1967 on the Surtur I tephra 
rim, ancl on the Surtur I t rater tlooi (Figure 6). 

CONC1,IJSIONS 
Tliermal emission Iroln primary volcanic strllc 

tures associated with etl'usive activity in 1965, 
l!)(i(i ailcl lO(i7 conti~lued through August l9iiX. 
'rhermal emission from secondary ,ources, s11c h 
as lava flow tractnres, collapse leatlues and set- 

ondary lumaroles diminished mole rapidly than 
h om primaiy convecting structures, irlt luding 
the circul;~r fractures of Surtur I1 vent, ;I possible 
outflo~v area below the Surtur IS shield, ancl 
linear convecting Ira( tures of Surtur I. T h e  frac- 
ture pattern of SLII-tur I assoc i;tted ~ v i t h  the el tus- 
ive eruptio~ls of- December, 1S(i(i ancl January, 
1967 is thtrs still clearly marked on the irriagcs. 
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