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INTRODUCTION 
T h e  Vestmannaeyjar volcanic system forms 

the southernmost part of the Eastern Volcariic 
Zone of Iceland (Jakobsson 1979). Vestrnanna- 
eyjar (Westrnan Islands) are made up  of 17 is- 
lands (> lo0  m long) arid numerous skerries 
and shoals. The  volcanic activity of this system 
has apparently always been of low intensity. Tlie 
oldest exposed rocks belong to the so-called 
Nordurklettar formation on Heimaey, and are 
probably of late Glacial age (Jakobsson 1979). A 
15(i5 m deep drill hole on Heimaey indicates 
that this formation rests on marine tuffaceous 
sediments at about 180 m below sea level (Tbm- 
asson 1967); the sediments are of Quaternary 
age and the uppermost part being probably of 
Pleistocene age (Simonarson 1982). There have 
been identified 17 Holocene (Postglacial) erup- 
tion sites (single eruption units) with remnants 
above sea level, including the recent Surtsey and 
Heimaey eruption sites. In  addition, a submarine 
eruption may liave occurred south or southeast 
of Hellisey in 1896 (Thorarinsson 19(55a). 

Petrorlogical studies of the Vestmannaeyjar 
volcanic system have hitherto beer1 limited to 
the islands and the skerries. Batliymetric maps 
reveal numerous steep hills on the surrounding 
shelf (Vestmannaeyjagrunn), and it has been 
suggested that these hills and peaks have been 
built up  in Recent submarine eruptions (Jakobs- 
son 1968). According to local fishermen fresh 
volcanic rocks (,,brunagrjbtl') liave been carried 
u p  with fishing-nets from several of these hills, 
includi~ig the unnamed Iiill southeast of Surts- 
ey, and Trintur northnortheast of Thridrangar 
(Eyjblfur Gislason, pers. inform. 1966). 

In  August 1974 rock samples were dredged 
from eight prominent submarine hills by Dr. 

Kjartan Thors, on board the r / v  Hafthbr, of the 
Marine Research Institute, Reykjavik, - the 
submarine hill Surtla, which formed in the 
Surtsey eruptions, was included for comparison. 
I n  November 1982, rock samples were in addi- 
tion dredged from the submarine liills of Syrtl- 
ingur and JGlriir by ILjartan Thors and the 
author, on board the r / v  Arni Fridriksson. Pre- 
viously, a few sediment grab samples had been 
collected from the sea bottom around S~lrtsey, 
and they will also be briefly discussed. 

T H E  ROCK DREDGE HAULS 
Tlie dredge liauls were obtained with the  

common rock dredge, which has a mesh measure 
o f  7 cm (cf. Kristj5nsson et al. 1976, Fig. 3). In  
some cases, however, smaller rock pieces than 7 
cm across were obtaiiled if embedded in mud.. 

A summary of data for the eleven locations is. 
given in Table I, altogether there are 16 dredge 
hauls. T h e  locatioli of the dredge hauls is sliotvn 
in Fig. 1. All the collected material is considered 
to be i n  sib11 material wit11 the exception of' 
dredge haul H74-D7, 2 (Bensaklakkur) and 
dredge haul H74-D9 (hill E of Bensaklakkur). 
I n  the following brief description, the dredge 
hauls are arranged according to estimated age, 
judging from the degree of roundness, alteration 
(palagonitization), weathering and erosion, -e.g. 
with reference to experience from Surtsey, cf, 
Jakobsso~i 8c Moore (1982). 

1. Dredge haz~ls from the recent Sztrtsey 
erlrption sites 
Four dredge hauls were collected from the  

submarine hills Surtla, Syrtlingur and J6lnir 
which formed in the Surtsey eruptions of' 1963- 



1967: H74-Dl3 (Surtla), A82-Dl and D2 
(Syrtlingur) and A82-D.3 (base of Jblnir). Islallds 
were built up but subsequently washed away at 
the sites of Syrtlingur and jblnir, but at Surtla 
a submarine ridge remains. T h e  samples from 
Sortla and Syrtlingur consist of coarse, angolar, 
dense and fresh scoria, and pieces of fresh vesi- 
cular basalt, but no pillow lava was observecl. 
Many of the pieces are covered with a consider- 
able amount of biological gro~vth. 

T h e  dredge haul A82-D3 was collected from 
the sontheast base of the Jblnir hill, i.e. from 
the rugged part of the reflection profile in Thors 
& Jakobsson (1982, Fig. 3), and collsists solely of 
hagmellts of pilloiv lava rvith fresh glassy sur- 
faces. This is probably part of the flat submarille 
ridge, ~vhich is believed to have formed during 
May-June 1964, when there xvas a lull in the 

subaerial lava [low from the lava crater of Surts- 
ey (Einarssorl 1965, Thorarinsson 19(?5b). 

2. Dredge lza?~ls of szlpposed Holocone 
(I'oslglacial) age 
Four dredge hauls each of which contains 

o111y one rocktype, are considered to have for- 
med after the last glaciation: H74-Dl-D2 (hill 
SE of Surtsey), H74-D3 (Skiituhryggur), H74- 
D l 0  (hill E of Bensaklakkur) and H74-Dl2 
(Rbfubodi), cf. Table I arid Fig. 1. Some of the 
pieces in these dredge hauls are obvio~lsly brok- 
en off solid mass of rock, but many have been 
lying loose. Surfaces are fresh and angular, al- 
tbougli glass occasionally sho~vs incipient pala- 
gonitization; only traces of secondary minerals 
are found. No traces of mud or glacial erratics 
were found in these samples, except in the case 



Data on the rock dredge hauls from Vestmannaeyjagrunn. Compare Fig. 1 and Table 11. Samples 
collected. from r/v Ilafthdr in Auuust' 1974 are marked 1'74; those collected from r/v Arni FriPriksson 
in Novcnber 1982 are marked A82. 

Location, and dredge Latitude and Depth. Rock-type populations; references to chemical 
haul no. lonqitude Sample analyses 

weight 

fIill SE of surtsey 63'14.8,~ 125-150 m 1. Subrounded basalt scoria (lapilli) embedded 
N74-Dl(4637) 20'31.7'~ 2 ka in mud, with traces of ualagonite. Possibly 

Holocene (Postqlacial) . 
Mlll SC of Surtsey 63'14.4'~ 140-155 ni 1. Angular pleces of fresh, vesicular basalt 
H74-D2 (4639) 20'33.3'~ 18.5 kq Probably Holocene. Probably same rock-tyne 

population as H74-Dl. Chemlcal analysls In 
Table 11, no. 3. 

63'19.8'~ 60-100 m 1. Tuff-breccia, incoherent, traces of pala- 
20'47,O'~ 20.5 kq aonite. Probably Holocene. Chcmical analysis 

in Table 11, no. 2. 

Thorsteinsbodi 63'24.2'~ 40-80 in 1. Turf and tuff-breccia, with eroded and 
H747D4 (4641, 4643) 20'30.5'~7 5.5 kq weathered surface; slightly palagonitized and 

with calcite fillings. Probably pre-Holocene. 

Hvidbjornsbodi 63'26.8'~ 20-70 m 1. Tuff with eroded and weathered surface; 
1174-D5 (4642, 4644) 20'35.8'~ 2.5 kg palaqonitized, with a few calcite filiings. 

Probably pre-Holocene. 

Sandagrunn 
H74-D6 (4645) 

Bensaklakkur 
H74-07 (4646) 

Bensaklakkur 
H74-D8 (4647) 

63'31 .G'M 20-40 m 1. Tuff, with eroded and weathered surface; 
20'18.5'~~ 2.0 kg considerably palagonitized. Probably pre-Holocene. 

63'23.4 'fir 70-100 m 1. Tuff and tuff-brcccla, wlth weathered surface; 
20'10.7'~ 24.5 kg palaqonltlzed; covered wlth mud. Probably pre- 

Iiolocene. 

2. Rounded boulder of transitional basaltic 
andesite. Glacial erratic. 

6 3 9 3 . 4 ' ~  70-100 m 1. Coarse tuff, considerably palagonitized, 
20'10.7'~ 6.0 kg partly covered with mud. Probably pre-Holocene. 

Not same rock type population as H74-D7. 

Hill E of Bensaklakkur ~3 '23.3 *N 125-150 rn 1. Fine sand and silt, semiconsolidated, no 
1174-D9 (4648) 20'02.1 'W 0.8 kg layering visible. Possibly mainly Holocene. 

Hlll E of Bensaklakkur 63'23.2'~ 110-125 m 1 .  Angular pleces of scorla and tuff, traces of 
1174-Dl0 (4649) 20'03.0'~ 1.0 kg palagonlte, nartly cmbcdded In mud. Probably 

Holocene. Chemlcal analysls In Table 11, no. 1. 

Rdfubodi 
H74-Dl1 (4651) 

Rdfubodi 
1474-Dl2 (4650) 

Surtla 
H74-Dl3 (4638) 

6398.4'b~ 50-70 m 1. Tuff-breccia, palagonitized, with eroded and 
20'04.9'~ 45.0 kg weathered surface. Probably pre-Holocene. 

63'28.4'~ 50-55 m 1. Angular pieces of fresh scoria (mostly lapilli) 
20'05. 3'W 10.0 kg and coarse tuff, traces of palaqonite. Probably 

Holocene. Chemical analysis in Table 11, no. 5. 

63'18.5'~ 50-100 m 1. Dense, fresh scoria. Submarine eruption Dec. 
20'33. 1 'W 19 kg 28, 1963-Jan. 6, 1964. Chemical analysis in Table 

11. no. 4. 

Syrtlingur 63'18.2'~ 30-40 ~n 1. Angularpieces of fresh vesicular basalt. Sub- 
A82-Dl (8066) 20'34.7'~ 7 ku marine and subaerial eruptions from May to October, 

1965. 

63'18.4'~ 60-80 m 1. Anqular pieces of fresh scoria. Submarine and 
20'34.2'~ 0.6 kg subaerial eruptions from May to October 1965. Same 

rock-type population as A82-Dl. 

Jdlnir (base of hill) 63'17.4'~ 85-95 m 1.  Fragnients of pillow lava with fresh glass surface. 
A82-D3 (8068) 20'37.3'~ 70 kq Submarine lava flow from Surtsey in May-June 1964? 

of H74-Dl0, were scoria of lapilli size 1vas olri sedimerlts in the area (Alexanderssoli 1972), 
partly embedded in fine sand and silt. it may be suggested that it is rnainly ol  Holo- 

Dredge haul H74-D9 (hill E of Rensaklakk- cene age. 
ur) corlsists of semicollsolidaled fine sand and 
silt (mud). This material has not been investi- 3. Dredge harils s~~pposedly  pre-Holocene 
gated in detail, but judging from the appa- Six dredge hauls (each of ~vhich contains one 
rently rapicl process ol consoliclation of the bott- rock-type population) fi-om four submarine hills 



are considered to be of pre-Holocene age. With 
reference to the results from the drilling in 
Heirnaey (Tdmasson 1967), it seems likely that 
these rocks are of IJpper Pleistocene age, and 
then most probably of Late Glacial age: H74- 
D4 (Thorsteinsbodi), H74-D5 (Hvidbjiirns- 
bodi), H74-D(5 (Sandagrunn), H74-D7,l 
(Uensaklaltkur), H74-D8 (Bensaltlakkur) and 
H74-Dl1 (Rbfubocli), c1'. Table I and Fig. I .  
All the rock samples of these six dredge hauls 
are broken off a solid mass. Tlle pieces are, wit11 
one exception, tuff or tuff-breccias, usually show- 
ing eroded (glacial?) and weathered surface; al- 
teration is distinct to considerable. Many of 
these samples have been covered by unconsolicla- 
ted to semiconsolidated thin layers of nlud (Fine 
sand and silt). An investigation of the petro- 
graphy ol' these dredge samples strongly indicates 
that they belong to the Vestinailnaeyjar volcanic 
system. 

4. Dreclge haul conlain,ing erratic material 
One dredge haul, H47-D7 (Bensaklakk- 

ur), contained one piece of rouncled erratic rock. 
Judging from thin-section analysis, this is a 
transitional basaltic andesite, very similar to some 
of the lavas of the Eyjafjoll volcanic system, as 
e.g. the 308-Hamragardar lava (Jakobsson 
1979). In  this connection it is of interest to note, 
that in the tephra deposits of Surtsey, and Sae- 
fell 01' Heimaey, a  vide assortment of erratic 
rocks are found, including rocks of foreign ori- 
gin, as gneiss, granite, schist and carbonate sedi- 
ments. These erratics must have been transpor- 
ted to the area by drift ice. 

SEDIMENT GRAB SAMP1,ES 
During a biological investigation in August 

1966, Nicolaisen (1 967) collected seven samples of 
the upperrriost unconsolidated sediment on the 
seafloor around Surtsey. T h e  samples were col- 
lected by rneans of a Smith-klacIntyre bottom 
sampler. By estimate the sampler may have reac- 
hed some 10-20 crn into the soft sediment. 

One sample was collected 0.1 nautical mile due 
north of Surtsey, and consists of fresh and angular 
basaltic glass ancl basalt fragments, all of sand 
size (Jaltobsson 1971). T h e  material is a mixture 
of watersorted Surtsey tephra and detritus from 
the Surtsey lava. 

T h e  other samples were collected at a distance 
of 1, 3, 7 and 12 nautical miles due west of Surts- 
ey, and 7 and 12 miles due east of Surtsey, cf. Fig. 

1. T h e  samples collected 1 and :? miles west of 
Surtsey consist solely of 'ires11 and angular basal- 
tic glass in the silt and sand fractions. T h e  mate- 
rial is watersorted tephra, and there is no doubt 
that it stems from the Surtsey eruptions. Although 
the samples contained many living bottom ani- 
mals (Nicolaisen, pers. inform. 19(i7), no erratic 
material could be detected by microscopical in- 
vestigation. 

The  sample collected 7 miles west of Surtsey 
contains, besides basaltic tephra from Surtsey, a 
considerable amount of erratic material, and a 
few shell fragments. T h e  samples collected 12 
rriiles west of Surtsey, and 7 and 12 miles east 01' 
Surtsey, contain, besides tephra horn Surtsey, a 
large amount (some 40-60 percent) of erratic g las  
and rock Ji'ragments, and shells. 

Although it is not possible to state it explicitly, 
the investigation suggests that the deposition of 
Surtsey pyroclastics on the seabottom around 
Surtsey was mainly within a radius of 9 to 7 miles 
(5%-1.3 km) from the island. 

PETROI,OGY 
T h e  dredged rocks of Vestrnannaeyjagrunn 

bear a close resemblance to the investigated 
rocks ofi the islaricls (Jakobsson 1979). Pheno- 
crysts of euhedral olivine are ubiquitous, often 
enclosing picotite (chrorniuin spinel) which, 
however, occasioilally is fouild f'ree; plagioclase 
is common as niicrophenocrysts and is found 
more disperse as macrophenocrysts, whereas au- 
gite and magnetite are not I'ound as pheno- 
crysts. 

Chemical analyses and CIPW-norms of' five 
of the rocli-type populations xvllich are suppo- 
sedly of Holocene (Postglacial) age, are presen- 
ted in Table 11. T h e  major element analyses 
indicate mild alkali olivine basalts .i\rith norma- 
tive content of ,nepheline varying between 2.4 
and 5.4 percent. T h e  Vestrnailnaeyjar basalts 
have beer1 divided illto two groups, called VE-I 
and VE-11, the latter group being more common 
(Jakobsson 1979). T h e  MgO- content of VE-I 
has been found to vary between 9.1-10.0 per- 
cent and that of VE-I1 between 5.6-8.2 per- 
cent. Thus  H74-Dl0 (hill E of Bensaklakkur) 
is of the primitive VE-I type, whereas the others 
belong to the VE-I1 type. 

Available chemical analyses of the Surtsey 
lavas have hitherto indicated that they belong to 
the VE-I group (Jakobsson 1979). I t  is thus a 
surprise to learn that the chemical analysis of 



Chemical analyses and CIPW-norms of dredged rocks of Vest- 
mannaeyjagrunn, compare Table I. Analyses 1-3 and 5 have 
been previously published in Jakobsson (1979, Table 1.). 
Analyst: Greenl.Geo1. Survey, Chem. Lab., I. Sdrensen. 

LOC. E Of Bensa- Skotu- SE of Surtla R6fu- 
klakkur hrygqur Surtsey bodi 

Dredqe no. H74-Dl0 H74-D3 H74-D2 H74-Dl3 H74-Dl2 
sampie no. 4649 4640 4639 4638 4650 

km east~lortheast of Surtsey from about Decem- 
ber 28, 1963 to January (5, 1964. An eastnorth- 
east trending ridge more than 100 m above the 
seabottom was built up, but no island was lor- 
med. T h e  deptll to the top of the ridge was 23 
m on February 23, 1964 (Thorarinsson 1965b). 

I11 early May, 1965, volcanic activity started 
0.6 lim eastnortheast of Surtsey, and on May 28 
an island. Svrtlinrur. was formed bv ~ h r e a t i c  

' /  U z I 
S102 46.40 46.24 46.50 46.99 46.66 

T102 2.14 2.27 2.49 2.38 2.82 
activity. I11 September 1965 the island reached 

~ 1 ~ 0 ,  14.77 15.88 16.22 16. 19 a height of more than 70 m and a length ot 650 
re203 1.56 1.76 2.88 2.34 2.26 1n. In early October the eruptions ceased, and on 
FeO 9.71 10.68 9.93 9.90 10.77 

MnO 0.23 0.26 0.27 0.19 0.27 
October 24, 1965 the island had disappeared. 

M ~ O  9.49 8.21 7.36 7.01 5.75 011 December 26, 1965, explosive volcanic 
C ~ O  10.53 9.30 9.64 9.68 9.76 activity was observed 1 k ~ n  southrvest of Surtsey, 
NaZO 2.83 3.78 3.37 3.80 3.60 

0.64 
and on December 28 the islarid J6lnir was born, 

K2° 0.59 0.67 0.68 0.82 

P,O, 0.17 0.25 0.25 0.36 0.31 Jhlnir reached a heiglrt of about 70 m, and a 
L J 

H2° 0.97 1 .14 0.56 0.25 0.32 length of 560 m. Eruptiolis were last observed on 
Sum 

99.44 99.80 99.80 99.53 August 10, 1966, and in late October, 19(iii, the 
island had completely disappeared (Thorarins- 

C I P W wc~ght-norm 
son 1968). I n  the above-mentioned eruptions 

3.78 3.49 3.96 4.02 4.85 only tephra (pyroclastics) was formed, as far as 
19.62 21.97 24.72 23.93 24.72 

25.71 24.59 26.23 25.19 25.60 
the record goes. 

2.35 5.43 2.05 4.46 3.11 A detailed bathymetric map ol the Surtsey 
DI 20.66 lh.31 16.31 16.84 17.19 area was made in July-August 1964 by the Ice- 
0 13 19.64 19.99 16.49 17.38 14.40 

MT 2.26 2.55 4.18 2.30 3.28 
landic Hydrographic Survey (Kjartansson 1966, 

11, 4.06 4.31 4.73 4.52 5.36 Fig. 5); another rnap was made by B.E.T. Hum- 
AP 0.39 0.58 0.58 0.83 0.72 phrey in July 1967 (Norrman 1970, Fig. 1). I n  

F ~ O * / M ~ O  1.17 1.49 I .  70 1.71 L. 23 July 1973 the Icelandic Hydrographic Service 
made another map of the area (Sea Chart No. 
32 1 (Vestmannaeyjar), Reykjavik 1982). Finally, 

Surtla (H74-D13, Table 11) sho~vs it to be of echoso~mdings were made from the r / v  Arni 
the VE-I1 type. A number of new, unpublis- Friclriksson in November 1982. An examination . A 
hed analyses of the Surtsey extrusives have in of these data, and other unpublished data reveals 
fact shown, that there is a distinct, gradual chemi- that the morpkology of these subnlarine hills 
cal gradient with time during the Surtsey erup- has changed considerably since the volcanic ac- 
tion (Jakobsson, in prep.), where the Surtla tivity ceased. T h e  top of each hill has been ero- 
rocks are among the most evolved in composi- ded continuously down as sho~vn in Fig. 2, and 
tion. This indicates that the above-mentioned a t  the same time each hill has become wider to 
grouping of the Vestmannaeyjar basalts has to form platform with steep slopes (Fig. 1). Ac- 
be revised. cording to Noi-rman (1970) \\rho investigated the 

three hills in Tune 1968, their erosion is due 

T H E  SUBMARINE REMNANTS O F  
SURTLA, SYRTLINGUR AND JOLNIR 

During the Surtsey volcanic activity of Nov- 
ember 1963-June 1967, there were eruptions at 
three sites outside Surtsey itself. At the first site 
no island was formed, at the other sites islands 
\\rere formed but subsequently ~vashed away by 
wave action. I t  will be of interest here to exa- 
mine the fate of these three submarine hills in 

both to currents ancl wave action. T h e  fact that 
both the J6lnir ancl Surtla hills seem mainly to 
have been enlargeel to~vards southrvest and south 
also indicates that (~vesterly) bottom currents 
are at least partly responsible tor the erosion, - 
possibly mainly below a depth of 17-22 m 
where the curves in Fig. 2 become flattened. T h e  
fact that the Syrtlingur hill does not show this 
feature may be because this hill is on the lee 
side of Surtsey with respect to the heavy south- 

conllectioll with the study of the other sub- west waves, ~vhich appear to have the greatest 
marine hills ancl peaks of Vestlnannaeyjagrunn. erosiolial force on Surtsey. According to local 

Surtla was built up  by submarine activity 2.5 fishermen (Eyj6llur Gislaso11 pers, inform. 1966) 



Fig. 2. T h e  lowering of tllc s~~bmari i ic  hills of Surtla, Syrtliagtlr ancl JOlnir with reference to lncan clepth of ihc top platform, 
according to various sources. 

there is always less amount oi sediments and 
coarser sediments 011 the east side of the sub- 
marine hills of the Vestmannaeyjagrunn. This is 
in accordance with unpublished results of the 
Marine Research Institute (Svend Aage Malm- 
berg, pers. inform. 1982), that the resultant 
near-bottom currentshin this region are towards 
the rvest. 

DISClJSSION 
This investigation on Vestmannaeyjagrunn 

sho~vs that the submarine hills ancl peaks of this 
area are both of Holocene (Postglacial) age, and 
pre-Holocene age. With the exception of the 
Surtsey eruption sites, four out of' eight hills 
investigated are likely to have erupted during 
Holocene time (four eruption units), and five 
hills at earlier times, most probably during Upp- 
er  Pleistocene time (six eruption units); two 
hills, R6fubocti and Bensaklakkur, contain tn7o 
distinguishable eruption units (Table I). The  
petrologic investigation shows that all these 
rocks belong to the Vestmannaeyjar volcanic 
system. 

T h e  collectioll of sediment grab samples on 
the sea floor around Surtsey indicates that dur- 
ing the Surtsey eruptions, appreciable amounts 
of pyroclastics were deposited on the bottom but 
mainly within a radius of a few nautical miles 
from Surtsey. 

T h e  most recent submarine hills Surtla, Syrtl- 
ingur and Jblnir, formed in 1963--196(i, have suf- 
fered rapid continuous erosion (Fig. 2), probably 
both by ~vave action and currents, and are now 
shaped into flat-topped hills (Fig. I), with a mini- 
mum depth of 28-44 m below sea level. T h e  rap- 
id erosioil sho~vs the hills to be built u p  of loose 
pyroclastics down to this clepth interval, if not 
further down. 

I t  is noticeable that the four submarine hills, 
~vhere Holocene eruptions have taken place out- 
side the Surtsey area (Fig. l) ,  have all been ero- 
ded down to a level below the abovementionecl 
depth interval, ~v i th  the exception of a small peak 
on R6fubodi which reaches I2 m depth. More- 
over, these Holocene hills mostly exhibit broad 
features, whereas the identified older hills are 
steep and may r e x h  shallo~v levels. This suggests 
that the pre-Holocene hills have suffered glacial 
erosion, where the loose material of their sides 
has been scraped away. According to Egloff f% 
Johnsoil (1979) the insular (continental) shelf and 
the insular margin off SW and S-Icelancl has been 
extensively modified by glacial action, and morai- 
nal debris has been deposited on the erosional 
surface. T o  the southwest of Vestmannaeyjar, 
moraine-like deposits have been discovered at the 
insular margin. 

011 the other hand, if a Holocene eruptioil is 
large enough to build up  an island, where there 
are conditions for the loose tephra to be con- 



solidated through the process of palagonitization 
as in Surtsey (Jakobsson 1971), the consolidated 
core may withstand erosion, as is the case for the 
present islands and skerries of Vestmannaeyjar, 
with the sole exception of Nordurltlettar, ~ e i k a -  
ey, which probably is subglacial. 

With these results in mind, it is not probable 
that there are many additional submarine hills of 
Holocone age in this area, the most likely cases 
will be Hblar, Stbra-Hraun, Bankahryggir, N$ja- 
Hraun og Sandahraun. 

T h e  submarine and subaerial volcanism of the 
Vestmannaeyjagrunn is most probably the rnairl 
source of the material ~vllich has built up the 
shelf in this area, as Alexandersson (1972) has 
noted. T h e  following calculation supports this 
assumption. As mentioned above, the Vestmanna- 
eyjar formation probably extends down to about 
180 m below sea level, judging from the infor- 
mation from the drill hole (Thmasson 1967). T h e  
Vestmannaeyjar volcanic system probably covers 
an  area of 800-1000 kmx, and the average water 
depth in the area is thus about (50-80 m, depend- 
ing on how large an area is credited to the system. 
T h e  vol~une of the formation is then 80-120 
km3, and the bulk of it will be pyroclastic sedi- 
ments. T h e  volume of material produced by the 
volcanic system during the last 12 thousand years 
has been estimated 2 3.5 km" Jakobsson 1979). 
Assuining that the sedimerlts will make up S tiines 
the volume of solid volcanic rock, and that 90 
percent of the material is deposited within the 
area of the system, it will, with the present rate 
of production, take 80-125 tllousand years to 
build up  a formation of the size of the Vest- 
lnannaeyjar formation, and this is about the age 
previously suggestecl for this formation. 

T h e  reason for the present shape of Vest- 
mannaeyjagrunn (Fig. 1) is probably as follows. 
T h e  main zone of volcanisin (Jakobsson 1979) 
runs from SurtseyIStbra-Hraun to~varcls north- 
east through Heimaey ancl to Allinn. T h e  most 
vigorous volcanic activity has been in the 
Heimaey area. Outside this zone there are only 
a few scattered eruption sites. As westerly currents 
are dominating near bottom, there is a rather 
steep slope southeast of a line between eastern 
Heimaey and Stbra-Hrautl, whereas the shelf dips 
gently towards southwest on the other side of the 
active volcanic zone. 
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