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PREFACE. 

The w r i t e r was introduced to Icelandic Geology as a 
member of the Durham University Iceland Expedition of 1949. 

The expedition consisted of eight members, and was 
committed to an extensive programme of topographical surveying 
and meteorological and g l a c i o l o g i c a l work. The object to "be 
studied was the K o t l u j o k u l l glacier; the largest of the outflow 
glaciers of Myrdalsjokull, 

The expeditions programme of work was severely hampered "by 
very poor weather and the major part of the programme was 
abandoned as the summer wore on. The Jlxpeditions two graduate 
geologists were thus allowed more time to study the geology 
of the area than had at f i r s t seemed probable, and i t was 
possible f o r them to move about the area with r e l a t i v e freedom, 
a l b e i t i n poor weather, by making use of the camps and duii^s 
of food established by the expedition on and around the ice cap. 
During t h i s expedition the Katla lavas, the Sandfell 
trachybasalts and the Myrdalsjokiill r h y o l i t e s were discovered 
and p a r t i a l l y mapped. 

The area appeared t o o f f e r scope f o r geological research 
and so, w i t h the help of Professor Wager and the University 
Exploration Society, and expedition was organized i n the 
summer of 1950 and the w r i t e r returned to Iceland i n the 
company of Mr. P.B. Robinson and Mr. E.A. Timothy of the Durham 
Colleges Department of Geology. I t was decided to extend the 
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work northeastwards from the area studied i n 1949, i n t o the 
country on the eastern horder of Myrdalsjokull and int o 
Skaftartunga. A base camp was established on the eastern 
bank of the Holmsa r i v e r near the mountain Einhymingar, I n 
spite of determined e f f o r t s i t was found to be impossible to 
f o r d t h i s r i v e r and gain access to thfi country to the weat 
except at Maelifellsandur i n the extreme north of the area. 
The base camp was moved to Maelifellsandur from where the 
whole of the area to be studied was accessible. Because of 
the remote s i t u a t i o n of the base camp i t was now necessary 
to establish subsidiaiy camps from time to time i n the 
southern part of the area and t h i s involved the movement on 
f o o t , by the three members of the expedition,of a considerable 
part of the expeditions equipment, food and specimens, of 
which there was about h a l f a ton. 

I n spite of these d i f f i c u l t i e s the lavas of Holmsadalur 
and the dastem part of the Eldgja fissure were mapped, and 
the Myrdalsjokull r h y o l l t e s on Kotlukollar were v i s i t e d f o r 
the f i r s t time. During t h i s expedition the unique features 
shown by the craters of the Bldgja volcano had engaged the 
w r i t e r ' s a t t e n t i o n , which came to be directed more and more 
towards the modem volcanics of the area. 

I n order completely to describe the Eldgja fissure and 
i t s lavas a second expedition was organized i n 1951 with the 
help now of professor Dunham and the University Exploration 
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Society. The same area was v i s i t e d w i th Mr, B.W. Pace. 
I n order that the extensive lava flows of Eldgja could be 
mapped, horses were bought, and, t r a v e l l i n g on horse-back 

- from two bases, one i n the north of the area at Alftavotnskrokur 
and one i n the south at Hrifimess, the whole of the Eldgja 
f i s s u r e and i t s extensive lava flows on Myrdalssandur and 
Methallandssandiir were mapped. 

The w r i t e r i s indebted to many individuals and 
organisations f o r t h e i r help during the course of t h i s work. 
I n Iceland, t o Mr. Jon Bythorsson and Mr. Agust Bothvarsson of 
Reykjavik^, and to Mr, Ardni Johsson of Hrifuness, and to the 
Icelandic National Research Council f o r permission to 
undertake the work. 

I n England, t o Professors Dunham and Wager f o r t h e i r help 
and encouragement throughout the work; to Dr. E.A. Vincent f o r 
i n s t r u c t i o n i n the methods of chemical analyses, to Mr. R. 
P h i l l i p s f o r kindly undertaking the p a r t i a l analysis of an 
Icelandic rock, and to Dr. P.H. Stewart and the laboratory 
s t a f f of the Durham Colleges Department of Geology f o r help 
i n the f i n a l stages of the work and during the preparation of 
the manuscript. 

The work was made possible through the kind help of the 
Durham University Ex:gbrati6n Society and by various grants of 
money from Uhe Royal Society, The Shell Petrole\am Company, 
The Durham Colleges Research Fund and the Durham Colleges 
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Exploration Society, to which bodies gratitude i s expressed 
f o r t h e i r assistance. 
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INTRODUCTION. 

The Geology of Iceland. 

Iceland i s formed e n t i r e l y of volcanic rocks of which 
the oldest are the Tertiary plateau basalts of the East 
and West coasts. I n the centre of the island basalt 
lavas, t u f f s and breccias, termed c o l l e c t i v e l y the Palagonit6 
Formation, overlie the Tertiary basalts and f i l l a graben 
sunk i n the basalt plateau, which i s between 100 and 200 km. 
i n v/idth, and trends north and south. The Palagonite 
Formation rocks are themselves overlaiid. i n the centre of 
the island by Post-Glacial basaltic extrusives and pyro-
e l a s t i c s . 

There i s some controversy over the age of the two 
older groups of rocks and of the graben f a u l t i n g which 
intervened. Hawkes (19S8) gives the following provisional 
datefe. 

1. F i r s t Volcanic Period. 
Outpouring of the Thuiean plateau basalts. Eocene 
(Oligocene?) 

2. Tectonic disturbance - u p l i f t along a Barthdrdal 

f a u l t , Miocene (Oligocene?). 
3. Deposition of marine sediments at Tjornes w i t h i n the 

central graben. Pliocene. 
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4. Second volcanic period - Accumulation of 
Palagonite Formation and l a t e r of Post-Glacial 
extrusives. 
Pliocene - present Day. 

5. Glaciation. Quaternary - Present Day. 

The Region Studied. 

Vestur ~ Skaftarfellssysla i s that part of Iceland 
between the two ice caps Myrdalsjokull and Vatnajokull. 
I t i s bordered to the south by the north Atlanti c and to 
the north by the inland desert. I t l i e s w i t h i n the 
Central Graben and thus the oldest rocks exposed are those 
of the Palagonite Formation. Vestur Skaftarfellssysla 
i s roughly bisected by the r i v e r Skafta which flows 
southward from the northern desert to the A t l a n t i c . 'L': 

I t ^.I'a.in the western p a r t , that l y i n g between the 
Skafta and Myrdalsjokull, w ith which the following account 
i s mainly concerned. 
The Geography of the Region. 

The region i s d i v i s i b l e into three physiographic 
provinces :-

The Coastal Lov/lands. - have been formed by the coalescing 
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of r i v e r deltas. These lowlands are a f l a t sandy waste, 
some 20 km wide, extending along the entire coastline of 
Vestur 'Skaftafellssyslai^ On to t h i s p l a i n the Lakl and 
Eldgja flows have spread, u n t i l now almost half the sandy 
p l a i n or 'Sandur' has a lava cover 10 - 20 metres thick. 
This lava has formed a f i r m foundation f o r s o i l formation 
and has rendered the region, i n places, habitable. 
Periodically the catastrophic melt-water floods from the 
ice-covered volcano Katla sweep across the south western 
part of Sandur, depositing fresh layers of sand and gravel 
and pushing the coastline seawards. 

The Highlands. - l i e t o the north west of the coastal 
lowlands, and are btiunded to the south east by a l i n e of 
old s e a - c l i f f s which forai an abrupt d i v i s i o n between the two 
regions. These c l i f f s are not present north of Myrdalssandur 
where the broad, lava-flooded Holmsa valley reaches the Sandur, 
but are conspiciously present to the north east, where with 
few breaks they culminate i n the magnificent v e r t i c a l c l i f f s 
of Lomagnupur, more than 600 metres high. Behind the old 
sea c l i f f s l i e s an undulating plateau region 400 - 600 metres 
i n height,, which forms the drainage basins of the H v e r f i s f l j o t , 
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Skafta and H&amsa r i v e r s . These r i v e r s f^ow, f o r the most 
p a r t , i n broad, shallow valleys flooded by recent lava which 
has made i t s way through them to the Sandur, The t r i b u t a r y 
streams, however, have everywhere cut deeply int o the soft 
t u f f s , forming pictui'esq.ue gorges and canyons. The higher 
parts of the plateau are sparsely vegetated with an intermittent 
cover of mosses and lichens, growing on a loose pavement of 
basalt and t u f f fragments. The lower and wetter parts, 
however, support a vegetation of grass and, i n sheltered 
places, a b e a u t i f u l and varied alpSsne f l o r a . To the north 
west t h i s vegetation becomes less and less continuous, 
f i n a l l y e x i s t i n g infrequently only i n the more favoured 
l o c a l i t i e s ; the 'Oases' of the central desert. Roughly 
60 km. from the coast, to the north west, the topography 
loses i t s Tindulating p l a t e a u - l i k e character and becomes 
much more rugged, as a north east - south west trending range 
of higher mountains i s reached. These h i l l s seem to have 
been formed by block f a u l t i n g of the t u f f s ; the f a \ i l t s 
l y i n g i n a north east - south west dir e c t i o n . The soft t u f f s 
weather rapidly producing rocky crags and peaks on the upper 
parts of the mo\intains, which contrast with the smooth, debris-
laden lower parts, i n t o which the r i v e r s have cut deep valleys. 
These mountains form the natural boundary between the vegetated 
and semi-vegetated plateau of Vestur Skaftarfellssysla and the 
cold desert to the north. 

- 8 -



The two great fissure volcanoes Bldgja and Laki l i e 
along the south eastern border of these mountains. Laki 
l i e s w i t h i n the northern part of tlie Skafta drainage plateau 
and stretches, from Vatnajokall i n the north east, a distance 
of 20 km. to the south west. Unlike Laki, however, Eldgja 
l i e s w i t h i n the southernmost mountains, cutting through them 
from Gjatindur, one of the highest peaks, a distance of 
almost 30 km, to disappear under the ice of Myrdalsjokull i n 
the south west. 

The Ice Caps... w i t h t h e i r barren outwash plains, form the 
natural south western and north eastern boundaries of Vestur 
Skaftarfellssysla. Thoiigh the summer snSw l i n e i s 1000 
metres above sea l e v e l and the maxiraam height of the ice cap 
only a l i t t l e over 1400 metres, the annual p r e c i p i t a t i o n i s 
large enough t o maintain a stable ice cover down to 700 metres, 
and glacier tongues t o between 100 and 200 metres. The 
Myrdalsjokull ice cap i s a low, broad dome of ice covering a 
high mo\mtainous mass of t \ i f f s capped i n the south east by 
li p a : r i t e . The ice cap has only two major outlet glaciers, 
now almost stagnant. These are Solheimajokull t o the south 
west and Kotlujokull' (or Hofthabrekkujokull) t o the south east. 
I f i s from these two glaciers that the floods po\ir out which 
accompany the eruption of Katla. Though Katla has erupted 
fourteen times since the year 900, there has always been some 
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uncertainty about i t s exact position because of i t s ice 
cover. However, observations on the ash column from Katla 
were taken by the people of Vik i n 1918, and recently re
discovered by the Icelandic glaciologist Jon E^rthorsson, 
which makes i t possible t o place the volcano with reasonable 
acc\iracy. (This p o s i t i o n i s marked on Maps 1 and 11). 
I t i s s i g n i f i c a n t that Katla l i e s on the l i n e of the 
southern section of Eldgja. 
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PART 1. 

THE VOLCANO BLDGJA. 
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HISTORICAL. 

The colonisation of Iceland was begun i n the tenth 
century by members of the Norwegian aristocracy with t h e i r 
f a m i l i e s who, f o r p o l i t i c a l reasons, were forced to fle e 
t h e i r native land. The catonists preserved t h e i r c u l t u r a l 
t r a d i t i o n s i n Iceland, part of which was the recording and 
and preservation of the clan history as narrative poems or 
sagas, and hereby much of Iceland's early history has been 
preserved. While the sagas are f o r the most part a record 
of clan feuds, where natural events disturbed the l i v e s of 
the colonists, these have been recorded. Thus i n the 
Landnamasaga (The Saga of the S e t t l e r s ) , dating from the 
tenth century, the author says i n verse 373 - "Hrafn hafna r l y k l l l 
was a great v i k i n g ; he went to Iceland and claimed the land 
between Holmsa and Byjara. He called his farm Dynskogar. 

He foresaw the ccming of an eruption and moved to Lagey. 
And i n verse 375 - "Molda - Gnupr ,.. claimed land between 
Ku t h a f l j o t and Byjara and the whole of Alptaver, At that 
time there was a b i g lake and good swan-hunting, Molda - Gnupr 
sold land t o many people from his claim and the d i s t r i c t was 
t h i c k l y populated u n t i l an e a r t h - f i r e came. Then they f l e d 
westward to Hofthabrekka and camped there i n a place called 
Tjaldavollur". 

These early settlements have been long since abandoned 
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and there i s some xmcertainty alDout t h e i r exact position; i t 
i s c e r t a i n however that "both were on Myraalssandur. Recently 
an attempt has heen made hy Sveinsson (1948) t o trace the 
hist o r y of the f i r s t s e t t l e r s . He states that these events 
probably took place between the years 900 and 930; he suggests 
that Bydara may be an older name f o r the ( r i v e r ) Blautalcvial; 
he points out that part of the Sandur i s called Dynskogar even 
today and believes that t h i s i s where Hrafn had his farm. 
Bydara and Dynskogar are marked on Map 1 and from t h e i r 
p o s i t i o n i t appears that i t was the southern part of the Holmsa 
va l l e y and the northern part of Myrdalssandur that Hrafn owned. 
Hrafn apparently took f l i g h t before an impending eruption and 
moved westward. The place of refuge, Lagey, i s not known but 
i s thought to be on the western part of Myrdalssandur. 

Molda-Gnupr probably owned a l l of W^rdalssandur south of 
Hrafn's land "between Kuthafljot and Byjara and the whole of 
Alptaver," I t i s s i g n i f i c a n t that his land became t h i c k l y 
populated, f o r i t shows that southern Myrdalssandur was good 
grassland, t h i s i n turn implies that at that time there had 
been no flood from the sub-glacial volcano Katla f o r a 
considerable period of time. Apparently Molda-Gnupr had 
less foresight or greater hardihood than Hrafn, f o r i t was 
not u n t i l lava, " e a r t h - f i r e " , approached, that lie f l e d , l i k e 
Hrafn, to the westward and established himself at TJaldavolur 
i n the h i l l s on the western border of Myrdalssandur. 
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There are only three volcanoes which, i f they erupted, 
could have caused the f l i g h t of the s e t t l e r s , these are, Laki, 
Katla and Bldgja. T'An eruption of Laki i s most \inlikely t o 
have caused the f l i g h t , f o r the l a t e s t of i t s pre - 1783 flows 
pre-dates the Methalland flows of Bldgoa. Katla i s u n l i k e l y 
t o have caused the f l i g h t "because, while "both Krafn and Molda-
Gnupr l i v e d close t o the eastern border of Myrdalssandur, "botji 
chose t o cross i t and f l y to the west, and the floods vrtiich 
inundate Myrdalssandur when Katla i s i n eruption would have 
prevented t h i s . Probahly, then, an eruption of Bldgja was 
responsible. 

Some of the above arguments are those of Tharoddsen (1925) 
who, however, applies them i n much more d e t a i l i n the b e l i e f 
that there has been only one major eruption of Eldgja and 
that t h i s took place early i n the tenth century. The author's 
mapping i n Skaftartunga has shown, that there have been at 
least four major extrusions of lava from Eldgja int o the 
Holrasa v a l l e y , and that at least four lava flows have reached 
Myrdalssandur, south of Sandfell, a f t e r flowing over the ice
cap from Katla. There i s good reason f o r supposing that the 
successive extrusions from both volcanoes were separated by 
considerable periods of time. Thoroddsen (1925) states that 
both Myrdal^sandur and Methallandur had been sett l e d by the 
12th century, and, as there i s no record of eruptions i n 
Skaftartunga, other than those of Kaitla, i n the l a t e r sagas, 
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and no record of lava from any volcano, i t i s very probable 
that the four Katla lavas were erupted long before the tenth 
centuiy and that i t was the l a s t flow from Bldgja which caused 
the f l i g h t of Hrafn and Molda-Gnupr. 

The evidence suggests that both Bldgja and Katla have 
been erupting f o r several thousands of years, and that the 
la s t eruption of Eldgja occurred not l a t e r than the tenth 
century. 
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EARLIER WORK. 

I t was Thoroddsen who discovered the volcano i n 1893. 
Impressed by the sight of the Gjatindur crater, he described 
the fi s s u r e as c u t t i n g through the mauntains as though they 
were made of cake, and gave the volcano i t s name Eldgja or 
F i r e - R i f t . Thoroddsen sp§nt some time working on the volcano 
that year and published a description (Thoroddsen 1906) i n 
which the main features of the-^ fissure are described; i t s 
length, trend and crater forms. He p a r t i c u l a r l y comments on 
the frequent differences i n height between the opposite sides 
of the crater walls and on the unusual southward dip of the 
palagonite t u f f s of Svartahnuksfjoll, which dip i n t o the 
fi s s u r e . He states his views on the o r i g i n of the fissure 
as follxjws. " I t seems almost as though the c l e f t was formed 
i n several steps, f i r s t i t was small and the lava flowed out 
quickly to either side along i t s length, then on the occasion 
of a new earth-quake the c l e f t was widened considerably, and 
then, from the sunken magma l e v e l , streams of lava flowed out 
through breaches i n the walls." Thoroddsen correlates the 
lavas of Myrdalssandur, Methalland and Landbrot with Bldgja, 
estimating a t o t a l area of 693 sq..km. and a volume of 9.3 
cub. km. f o r them, and f i n a l l y states that his h i s t o r i c a l 
researches lead him to believe that the date of the eruption 
was about 930 - 950 shortly after the f i r s t Norwegian s e t t l e r s 
landed i n Iceland. 
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I n the year following the publication of Thoroddsen's 
paper. Sapper v i s i t e d the volcanoes Laki and Bldgja. Sapper 
t r a v e l l e d on foot along almost the whole length of Bldgja and 
his paper (Sapper 1908) contains a description of the features 
of each crater i n t u r n . His descriptions are based on an 
interi)re;tMion of the fissure as a l i n e of explosion craters. 
I t i s possible that Sapper was influenced i n his views on 
these crater forms by the explosive eruption of the fissure 
Tarawera ( t o which he l a t e r refers) i n New Zealand, which liad 
occurred i n 1886, and whose craters resemble those of Eldgja. 
Thus i n discussing the S v a r t a f e l l craters he says - " I t i s 
clear that these formations can only have been formed by 
explosions; that these explosions can only have taken place 
at the end of the volcano's history i s proved by the crushing 
of the lava scoria layers; but where the vents are from 
which the lava and bombs came, I was \mable t o determine; as 
the recent layers of ash obscures t h e i r exact position." 
I n discussing the great crater on the northern shoulder of 
A x l i r he says - "Lava flows and masses of slag extend over the 
breccia on either side, i n parts about 20 m. thick. I t i s 
clear that these cover a strongly eroded basement. As these 
lavas are t o be seen even high on the h i l l summit they must 
have been extruded b ^ r e the beginning of the eruption of 
Bldgja, from vents which are no longer recognisable or not yet 
recognised." F i n a l l y when discussing the Qjatind\ir crater 
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" ... broad bands of smooth lava have flowed down from above 
over ... (the crater) ... slopes to the bottom. Thus 
proving that these have been outpourings of lava after the 
explosions. I n one case I could see from afar that to one 
side of the f i s s u r e , on the plateau, lavas had been poured 
out, and, from t h e i r shape, that they had flowed down into 
the f i s s u r e . I n a l l other places the source of the flows 
was unrecognisable." Sapper refutes Thoroddsen's suggestion 
that the f l o o r of the great Gjatindur crater i s of basalt 
t h i n l y covered by alluvium saying "Thoroddsen says that the 
f l o o r consists of lava but i s largely covered by boulders 
and sand, but I did not succeed i n f i n d i n g any lava there 
apart from the hornltos. Besides, the structure of the 
d i t c h corresponds to that of the other explosion craters and 
ditches, i . e . t u f f and lava l y i n g on breccia and breached by 
explosion." Sapper i d e n t i f i e d the f a u l t continuing the l i n e 
of Eldgja to the northeast, saying "There seems to be a 
remarkable f a u l t stretching to the north east as a 
continuation of Eldgja, at least I could distinguish the 
dis l o c a t i o n which f a u l t s of small throw usually cause." 

Commenting on the views of Thoroddsen already quoted. 
Sapper says ... " I agree with Thoroddsen i n his supposition 
that the formation of these structures took place i n several 
stages, and i n p a r t , the extrusion of the f i r s t lavas may 
have taken, place as Thoroddsen imagines - from a c l e f t which 
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was small at f i r s t and situated where now the ditches and 
crater rows occur. I n other parts, however, t h i s i s 
impossible as at V " ( A x l i r ) " or P"(Morauthavatnshnukar)" or 
K"( S v a r t a f e l l ) " where the lavas resting on the breccia 
basement slope upwards as wel l as downwards from the edge 
of the fis s u r e . I n t h i s case the lava must have been 
extruded from vents above and apart from the fissure." 
Sapper ,does not state his conclusions i n d e t a i l but they 
appear t o be that the lavas along the fissure which dip 
away from the crater are pene-contemporaneous with the 
craters while those *hich have an apparent inward dip are 
l a t e r extrusions from other fissures. 

Puither work on Bldgja by Thoroddsen was published 
posthumously, (Thoroddsen 1925). Though he refers to 
Sapper's paper he does not i n s i s t on his own inte r p r e t a t i o n , 
but deals at length with the question of the age of the 
Bldgja lavas. 
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GENERAL FEATURES OF THE ELDGJAi; ERUPTIVE 
PRODUCTS AND CRATERS. 

The Ejecta. 

The ejecta are those eruption products which were thrown 
out w i t h more or less violence by the escape of magmatic 
gases from the craters. Following Stearns and Macdonald 
(1946) they are placed i n three groups. 

1. Essential Ejecta. These are the ejecta which were 
expelled i n a f l u i d state and are derived from the erupting 
magma. They are of two kinds - ash, and pahoehoe slag. 

The ashes occur as loose, s h i f t i n g deposits of black, 
highly vesicular basalt glass. The compenents grade i n 
size from fragments 2 cm. i n diameter to the fi n e s t dust. 
They occiir extensively over much of SkaftartTinga, p r i n c i p a l l y 
as secondary deposits i n the Holmsa and Skafta valleys and 
also i n enormous quantity on the coastal p l a i n , which i s 
formed p r i m a r i l y of basaltic ash transported from the 
i n t e r i o r . 

The ashes of Eldgja and those of the neighbouring 
b a s a l t i c volcanoes can not be distinguished i n the f i e l d 
and i t has been impossible to determine the d i s t r i b u t i o n 
and volume of them. ' 

The present wide d i s t r i b u t i o n of the ashes, t h e i r 
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glassy nature and t h e i r high v e s i c u l a r i t y , show that they 
have been thrown from the craters to great heights and have 
been very rapidly cooled. I t i s suggested here that such 
ashes are formed as clots of highly gas-charged magma from 
the lower levels of the conduit and are thrown v i o l e n t l y 
upwards by the gases escaping from the craters. As the 
gases w i t h i n the cl o t s expand, the basaltic l i q u i d i s 
v i o l e n t l y i n f l a t e d and f i n a l l y fragmented, producing highly 
vesicular sideromelane ashes. 

The ashes which, together with pahoehoe slag, form the 
fragmental deposits between the crater walls are unusual i n 
two respects. They are usually red i n colour and are formed 
dominantly of opaque t a c h y l i t e and not sideromelane. These 
p e c u l i a r i t i e s are thought to be the result of the re-heating 
of sideromelane glasses by the simultaneous accumulation 
near the craters of hot pahoehoe slag. This re-heating 
having allowed the i r o n ores to separate w i t h i n the glass i n 
sub-microscopic p a r t i c l e s rendering i t opaque, and the 
oxidation of the outer parts of the he ated glass converting 
the i r o n ores to haematite. 

Pahoehoe slag i s found most cammonly i n the craters i n 
I 
I 

several related types of deposit. I t s chief characteristic 
i n the f i e l d i s a smooth, ro\mded, outer surface and a highly 
vesicular, c e l l u l a r i n t e r i o r . I t i s formed of t a c h y l i t i c 
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basalt w i t h few immature crystals. The most common deposits 
are those i n the crater walls between the older lava flows. 
These are poorly bedded acciaraulations of ashes, of the type 
described above, and of pahoehoe slag. The slag assumes 
a great v a r i e t y of shapes; from rounded pancake-like masses 
to elongated e n t r a i l - l i k e and ribbon forms. The slag 
masses are discrete and not interconnected and are a l m s t 
always f l a t t e n e d v e r t i c a l l y and elongated horizontally. 
They are usually less than twenty centimetres i n length, 
though larger masses up to 0.5 metres i n length do occur 
ra r e l y . While the upper surface of individual masses ise 
smooth and rounded, the lower surface commonly f i t s closely 
oyer the iinderlying ash and slag and not uncommonly i s 
welded to them. The outer surface of the slag fragments 
of the crater walls i s normally red i n colour, occasionally 
t h i s colour penetrates the entire slag mass, and rarely 
layers of e n t i r e l y black slag occur. 

Deposits of t h i s tjrpe occur i n Hawaii- and have been 
recognised there as the products of "fire-fountaining" i n 
the active vents.. The i n t e r p r e t a t i o n placed upon these 
deposits here i s that the magmatic gasses escaping from the 
craters throw out c l o t s of l i q u i d magma fran the uppermost 
Igiyei? of iihe conduit where the basaltic l i q u i d i s only 
moderately r i c h i n v o l a t i l e s . The expansion of the 
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v o l a t i l e s i s not s u f f i c i e n t to cause the c l o t to disintegrate 
and a c e l l u l a r inner surface structure i s assumed. During 
the f l i g h t through the a i r the smooth, rounded outer surface 
i s preserved and the hot p l a s t i c masses f a l l on the outer 
surface slopes of the craters to form deposits of the type 
described. Where acciamulation i s rapid the deposits 
maintain a high temperature and oxidation and reddening 
proceeds throughout the entire accumulation. Less rapid 
accumulation produces a s\irface reddening only, and slow 
accumulation a r e l a t i v e l y rapid cooling and an absence of 
reddening. 

A t h i c k accumulation of slag and ash with some i n t e r -
bedded lava i n Crater Q, i s shown i n Plate 17. 

Where, as i n the senile stage of the a c t i v i t y of Eldg^^a 
f i r e fountaihing occurs on a small scale and from small vents, 
walls or cones of pahoehoe slag are b u i l t up around these 
vents. The materials of which these walls and cones are 
b u i l t i s very similar t o that interbedded with the older 
lavas i n the walls of the craters, but i t i s not usually 
reddened and has l i t t l e or no ash content. Typical minor 
accumulations of adEands^l^ are shown i n Plates 1, 4 and 5, 
and 21 and 22. 

Where the influence of escaping gases from minor vents 
i s small, d r i b l e t s of gas-charged lava ooze from the 
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.vents and b u i l d up d r i b l e t cones or spiracles over the 
vents. One such i s shown i n Plate 2. The material of 
which the spiracles are formed i s very similar to that 
forming the minor cones already described, but i n t h i s case 
miniature flows of lava mingle w i t h the isolated clots. 
This type of acciaraulation marks the t r a n s i t i o n between 
pahoehoe slag and pahoehoe lava; between the Eject a and 
the Flov/s. 

2. Accessory Ejecta. These are those ejecta which were 
erupted i n a s o l i d state and were torn from older rocks 
relatedeio the erupting magma from the walls of the conduit. 
They are r e l a t i v e l y rare among the Eldgja ejecta. Occasional 
reddened and ang\ilar fragments of basalt occur with the 
essential ejecta i n the crater walls, but these form a very 
small proportion of such deposits (not more than 3 or 4 per 
cent). Only one deposit, which forms the upper layers of 
Crater 0, contains important quantities of accessory ejecta. 
The deposit consists p r i n c i p a l l y of black glassy ash and 
t a c h y l i t i c basalt fragments, a few centimetres i n diameter, 
w i t h occasional angiilar blocks of fi n e grained basalt 20 or 
30 centimetres i n diameter. Somewhat larger blocks of 
Palagonite Formation t u f f also occur. This deposit i s 
believed to be a breccia deposited by explosive a c t i v i t y 
i n Crater 0. .That t h i s i s the only deposit .of i t s kind 
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seen at Eldgja, and that Crater 0 i s one of the smallest of 
the Bldgja craters, suggests that explosive a c t i v i t y has 
not been an important factor i n the formation of the Bldgja 
craterei-

3. Accidental Ejecta, These are those ejecta, erupted i n 
the s o l i d state, which are unrelated t o the erupting magma 
and formed part of the basement through which the eruptions 
occurred. These ejecta too are very rare at l l d g j a . Apart 
from the deposit at Crater 0 described above, only one other 
occurrence of accidental ejecta i s known, and t h i s i s at 
Crater Here, overlying the older volcanoes of the crater 

walls, a few composite bombs, with cores of Palagonite 
Formation t u f f w i t h i n a t h i n skin, of basalt, occur. I t 
seems l i k e l y that these bombs resulted from the crumbling 
of the walls of t h i s high crater as the lava l e v e l within i t 
f e l l , due to overflow at lower levels on either side. These 
bombs are associated with pahoehoe slag and t h e i r eruption 
probably accompanied f i r e fountaining before t h i s cEater 
became inactive. 

The Lavas. 
The lavas are those f l u i d products of the eruptions 

which have flowed q u i e t l y away from the craters i n spite 
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of the l i b e r a t i o n of enormous quantities of volcanic gas 
wi t h i n the c raters themselves. This r e l a t i v e l y t r a n q u i l 
extrusion shows t h a t , within-the craters at least, the 
l i q u i d lava had very low viscosity. The great distances 
(up t o 50 kilometres) over which seme of the lava has flowed 
showu that t h i s low visco s i t y was retained f o r a considerable 
time afterwards. 

The low vis c o s i t y of the lavas implies that the-confining 
pressure tending to maintain the gasses of the lava i n 
solution can not greatly have exceeded atmospheric pressure, 
and as the s o l u b i l i t y of these gases ( p r i n c i p a l l y water vapoTir) 

i n s i l i c a t e l i q u i d s i s very low at atmospheric pressure i t 
follows that the lavas l e f t the craters with a very low gas 
content, which must have steadily f a l l e n to even lower values 
as long as the low visco s i t y was maintained. These theoretical 
considerations f i n d some confirmation i n the structures shown 
by the lavas. 

For descriptive purposes the Eldgja lavas are best 
divided in t o two groups; the crater lavas and the major flows 
and valley lavas. 

The Crater Lavas. These are a l l r e l a t i v e l y t h i n 
flows; usually less than f i v e metres i n thickness. 
They occur i n two groups; i n the crater walls and on the 
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crater f l o o r s . The lavas of each group d i f f e r i n 
structure. 

The lavas of the crater v/alls are i n t h e i r upper parts 
very similar i n structure to pahoehoe slag. A t h i n and 
f a i r l y l e v e l surface layer occurs, which i s commonly smooth 
i n the thinner flows but may be much contorted i n the thicker 
ones. Beneath t h i s t h i n skin i s a highly vesicular layer 
exactly similar to the inner parts of pahoehoe slag; t h i s 
layer varies from a thickness of a few centimetres i n the 
thinnest flows to a few tens of centimetres i n the thickest. 
These upper layers are commonly reddened. The vesicular 
layer passes downwards quite abruptly i n t o the main body of 
the flow which i s a dense, f i n e grained, greyish-black basalt 
w i t h rare spherical vesicles, usually i n the upper part. 
The thickest flows appear to show the greatest uniformity i n 
structure i n t h i s part of the flow. The thinner flows on the 
other hand occasionally show streaks and l e n t i c l e s of darker 
basalt i n l i g h t e r , and the reverse. A few t h i n flows are 
porous w i t h innumerable very small cavities of irregular 
shape d i s t r i b u t e d throughout them. Some of these may show 
streaks of dense basalt i n porous basalt and the reverse and 
some t h i n flows show common vesicles i n the inner part of the fLore 
I t i s worth noting that the pore spaces and vesicles of th6se 
Eldgja basalts, and of those to be described, never contain 
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mineral i n f i l l i n g s , i n fact amygdales are e n t i r e l y absent 
from the modem lavas of Skaftartimga. 

The lower surface of these flows i s similar to the upper. 
The f i n e grained basalt core gives place downv/ards, and again 
q\alte abruptly, to a highly vesicular layer similar to the 
inner part of pahoehoe slag. This layer i s thinner than the 
corresponding upper layer and rarely exceeds a few centimetres 
i n thickness. & t h i n skin corresponding to that of the 
upper surface i s rar e l y present, however, and the vesicular 
lower layer commonly passes downwards in t o a jumble of broken 
highly vesicular basalt fragments and ash, through a thickness 
of a few centimetres. Like the upper layers the lower iresicular 
layer i s normally reddened. 

Joi n t i n g i s canmon i n the thi c k flows but less so i n the 
thinner ones. The j o i n t i n g tends to be v e r t i c a l , or nomal 
to the flow surfaces, but i s irre g u l a r and never approaches 
i n character the columnar structures which are foiind i n other 
Eldgja flows. 

The lavas of, the crater f l o o r s are markedly dissimilar 
i n structure from those of the walls, and t h e i r upper and 
lower surfaces never resemble pahoehoe slag and are very 
r a r e l y reddened. Their upper surfaces are almost perfectly 
horizontal - often f o r several hundred metres. The surface 
teiit\ire i s much coarser than the very smooth pahoehoe surface 
and i s often p i t t e d by the bursting of vesicles. Occasionally 
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the s u r f a c e has "been wrirLkled to f o m t y p i c a l 'ropy' s t r u c t u r e s , 

S e c t i o n s through these l a v a s are r a r e , "but those examined 

suggest that these l a v a s are r e l a t i v e l y t h i n ; only a few 

tens of centimetres i n t h i c k n e s s , and are commonly v e s i c u l a r 

throughout. The v e s i c l e s themselves are large and often 

s t r e a k e d h o r i z o n t a l l y . Where t h i s occurs the greater a x i s 

of the v e s i c l e i s r a r e l y more than three times the smaller. 

There i s no marked d i f f e r e n t i a t i o n of s t r u c t u r e at 

d i f f e r e n t l e v e l s i n unmts of these l a v a s and they pass 

uniformly from a sharp upper surface w i t h no concentration 

of v e s i c l e s and no reddening to a sharp lower surface without 

con c e n t r a t i o n of v e s i c l e s and without reddening. These l a v a s 

may f o l l o w one another without inte r v e n i n g fragmental deposits 

of any kind; the upper l a v a f i t t i n g c l o s e l y and uniformly 

over the lower, though o c c a s i o n a l l y t h i n deposits of h l a c k 

ash occur "between them. 

The j o i n t i n g i n these l a v a s i s i r r e g u l a r and v e r t i c a l . 

The w r i t e r "believes that the d i f f e r e n c e i n s t r u c t u r e shown "by 

these l a v a s i s due e s s e n t i a l l y to d i f f e r i n g gas content. I t 

seems l i k e l y t h a t the l a v a s of the c r a t e r w a l l s were highly 

f l u i d at the time of t h e i r e x t r u s i o n and such v o l a t i l e s as 

they contained q u i c k l y separated to form a "basaltic f r o t h 

on the outer, p r i n c i p a l l y the upper, s u r f a c e s . A dense, 

r e l a t i v e l y dry, s i l i c a t e l i q u i d remained i n the centre of the 

flows i n s u l a t e d "by the f r o t h y upper and lower s u r f a c e s . I f 
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t h i s simple hypothesis i s near the t r u t h the approximate 

q u a n t i t y of v o l a t i l e s i n the l a v a at the time of t h e i r 

e x t r u s i o n can "be estimated from the r e l a t i v e t h i c k n e s s e s of the 

v e s i c u l a r l a y e r s and the dense c e n t r a l l a y e r s . I f the volume 

of the v e s i c l e s i s about one ten t h of the t o t a l vol\ime of the 

flow, the volume of the v o l a t i l e s contained i n the l a v a must 

have "been ab;out t e n per cent of the v&lume of the l a v a , that 

i f they c o n s i s t e d p r i n c i p a l l y of water vapour, 0.003^ hy weight. 

T h i s low value i s not s u r p r i s i n g i n view of the low s o l u b i l i t y 

of water vapour i n s i l i c a t e l i q u i d s at low pre s s u r e s . I t 

i m p l i e s t h a t , i f the eru-p-bing magma contained 4% by weight of 

water, 99.9% of t h i s escaped from the c r a t e r s , and that f o r 

each c u b i c metre o f lavsa extruded about one hundred cubic metres 

of. water vapour were l i b e r a t e d from the c r a t e r s . 

The laivas of the c r a t e r f l o o r s appear to have been much 

l e s s r i c h i n v o l a t i l e s than those of the c r a t e r w a l l s , and i t 

seems l i k e l y t h a t they were derived from the upper l e v e l s of 

the magma conduit whence n e a r l y a l l the v o l a t i l e s had been l o s t . 

I t i s f a i r l y c l e a r that while the v o l a t i l e s were l o s t t h i s 

l a v a was maintained at a high temperature f o r i t has been f l u i d 

enough to cover the c r a t e r f l o o r as a suc c e s s i o n of t h i n and 

ex t e n s i v e sheets. 

Though these l a v a s are c h a r a c t e r i s t i c of the c r a t e r s and 

occur most f r e q u e n t l y i n them, they are not confined e x c l u s i v e l y 

t o them. On M a e l i f e l l s a n d u r f o r example they are fo\md 
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o v e r l y i n g the major flows, where they have flowed through 

"breaks i n the w a l l s of c r a t e r s A, B and C. 

The Major Flows. These are the voliiminous extrusions of 

l a v a which have flowed southwards through the Holmsa and 

S k a f t a v a l l e y s and u l t i m a t e l y spread widely over the c o a s t a l 

p l a i n s . Unfortunately these l a v a s are g r e a t l y ohscured "by 

secondary accumulations of modern v o l c a n i c ashes. Good 

s e c t i o n s through them are found only i n the Holmsa v a l l e y , 

and the upper s u r f a c e s ^re exposed only o c c a s i o n a l l y where, 

f o r some reason, ashes have not accuimilated. 

Unlike those of the c r a t e r s , the v a l l e y l a v a s end 

somewhat abruptly i n steep l a v a ' f r o n t s ' . These l a v a f r o n t s 

are conspicuous even when the , l a v a s are ash covered and much 

r e l i a n c e l a s "been pla c e d on them i n deciding the l i m i t s of 

individual flows. 

Because of the r e l a t i v e l y poor exposures i t has not "been 

possi"ble to examine the s t r u c t u r e of a s i n g l e flow over the 

whole of i t s length. Hov/ever, i n the occasional exposures 

which are a v a i l a b l e , i t i s possi"ble to see a systematic change 

i n the s t r u c t u r e of the flov/s as t h e i r distance frcm the 

c r a t e r s i n c r e a s e s . 

Near the c r a t e r s and i n the Holmsa and S k a f t g ^ a l l e y s 

the major flows appear to have an average t h i c k n e s s of about 

20 metres. I n s t r u c t u r e they appear to resemble c l o s e l y the 
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l a v a s of the c r a t e r w a l l s . Immediately south of the c r a t e r s , 

on M a e l i f e l l s a n d u r , Alftavotnskrokur, and i n the Nythri Ofaera 

v ^ e y , only the upper par t of the highest l a v a can be seen. 

I t c o n s i s t s of h i g h l y v e s i c u l a r reddened b a s a l t very s i m i l a r 

t o the upper l a y e r s of the c r a t e r w a l l l a v a s , but up to f i v e 

metres i n t h i c k n e s s . T h i s l a y e r passes abruptly i n t o massive 

b a s a l t w i t h few v e s i c l e s and i r r e g u l a r v e r t i c a l j o i n t i n g below. 

Above the upper v e s i c u l a r l a y e r the l a v a c a r r i e s a l a y e r of 

d e b r i s a few metres t h i c k , which c o n s i s t s p r i n c i p a l l y of b l a c k 

v e s i c u l a r ash and b l a c k and red pahoehoe s l a g . I n addition, 

s c a t t e r e d e x t e n s i v e l y over the flows, are blocks of coherent 

r e d pahoehoe s l a g which o c c a s i o n a l l y include l a y e r s of l a v a 

about a metre i n t h i c k n e s s . The l a r g e s t blocks are ten or 

more metres i n diameter and up to seven metres i n t h i c k n e s s . 

They occur only on the s i i r f a c e of the major flows at d i s t a n c e s 

up to f i v e k i l o m e t r e s from the c r a t e r s . Some of these blocks 

are seen i n P l a t e 29. The m a t e r i a l of which they are formed 

resembles e x a c t l y the s l a g and l a v a of the c r a t e r w a l l s and 

t h e r e can be no doubt that o r i g i n a l l y they formSd part of 

these deposits, ^ Thus an explanation f o r t h e i r present wide 

d i s t r i b u t i o n I s r e q u i r e d . I t i s most u n l i k e l y that blocks 

as l a r g e as these and with, r e l a t i v e l y , such s l i g h t cohesion 

could be d i s t r i b u t e d by explosion and have survived the 

e x p l o s i o n and impact. I t should be noted too that they occur 
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only on the s u r f a c e of the ma^or flows. I t i s much more 

' l i k e l y t h a t they have been transported from the c r a t e r s on 

the s u r f a c e of the major flows. The major flows together 

have a volume of over ten cubic kilometres and i t would not 

be s u r p r i s i n g i f some d i s i n t e g r a t i o n of the c r a t e r w a l l s had 

taken p l a c e as t h i s great quantity of l a v a flowed from the 

c r a t e r s . The b l o c k s c l e a r l y mark the major flows as lateJ? 

extinisions than the l a v a s of the c r a t e r w a l l s . 

I t seems l i f a e l y t h a t much of the loose s l a g on the l a v a 

STirface may a l s o be derived from the c r a t e r w a l l s but i t i s 

a l s o p o s s i b l e t h a t i t has been deposited d i r e c t l y on the l a v a 

s u r f a c e , i f f i r e f o untaining accompanied the e x t r u s i o n . 

P a r t of the ash too, may be a primary deposit but much of i t 

appears to be a secondary accumulation. Three small s p i r a c l e s 

of pahoehoe s l a g were seen on the M a e l i f e l l s a a n d u r l a v a s , and 

are thought to have been formed by gasses escaping from the 

s u r f a c e of the upper flowj?. 

Good s e c t i o n s through the major flows are seen i n the 

Holmsa gorges, a few kilometres south of M l i ^ i f e l l s a a n d u r . 

The s t r u c t u r e s are s i m i l a r to those shown on M^ifel3is&.andur, 

but here the flows have been c o n s t r i c t e d as they passed through 

the narrow v a l l e y and the upper s u r f a c e s are thrown i n t o large 

f o l d s f i v e metres or more from ciest to trough. The j o i n t i n g 

of the flows i s w e l l seen and i s of the ehtablature and collonafe 
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type de s c r i b e d by Torakeieff (1940) i n the case of the Antrim 

l a v a s . The lower v e s i c u l a r surface i s u s u a l l y only a few 

centimetres i n t h i c k n e s s . 

On Myrdalssandur and Methallandssandur the l a v a i s often 

much eroded and the su r f a c e seen only o c c a s i o n a l l y beneath the 

seconda2?y ash cover. I n general the upper v e s i c u l a r l a y e r 

appears to be t h i n n e r , r e l a t i v e l y , than i n the l a v a s nearer to 

the f i s s u r e . Lavas occur w i t h only moderately v e s i c u l a r upper 

l a y e r s and without reddening. Broad, l e v e l pavements of ropy 

l a v a s i m i l a r to those of the c r a t e r f l o o r s occur and a l s o 

areas i n which t h i s type of surface has been broken to form a 

blocky s u r f a c e . These c o a s t a l p l a i n flows are thin n e r than 

those i n the Holrasa v a l l e y and show only i r r e g u l a r v e r t i c a l 

j o i n t i n g . Both on Myrdalssandur and Methallandssandur the 

l a v a g i v e s way i n p l a c e s to massive accumulations of b a s ^ i c 

s c o r i a . These c o n s i s t of contorted fragments of porous or 

s l i g h t l y v e s i c u l a r b a s a l t w i t h rough c l i n k e r y and reddened 

s i i r f a c e s , together w i t h reddened and angular fragments of 

dense b a s a l t , and o c c a s i o n a l l y angular non-vesicular fragments 

of sideromelane. On Methallandssandur the accumulation i s 

penetfiated by steep p i t - l i k e c r a t e r s often f i f t e e n metres deep, 

wh i l e on Myrdalssandur the upper surface shows a r a s h of cones, 

about f i v e metres i n height, w i t h small c e n t r a l c r a t e r s . I t 

i s thought that these \inusual s t r u c t u r e s are the r e s u l t of the 
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escape of steam, generated from water trapped beneath the 

flow., though the p a r t l y l i q u i d l a v a . 

The s l a g , which makes, up these deposits i s poor i n , or 

l a c k s , v e s i c l e s and i s quite u n l i k e the pahoehoe s l a g of the 

c r a t e r s . The near absence of v e s i c l e s i n the s l a g confirms 

t h a t the ^as content of the l a v a was very low at t h i s distance 

from the c r a t e r s . 

I n one of the Myrdalssandur cones s e v e r a l small, rounded, 

masses of g l a s s were observed cemented to the surface of normal 

ba s a ; i t i c s c o r i a . The l a r g e s t was t e n centimetres i n length 

and had a smooth outer s k i n i n which a few b a s a l t i c s c o r i a 

fragments were embedded. The i n t e r i o r was h i g h l y v e s i c u l a r . 

The g l a s s had a r e f r a c t i v e index c l o s e to 1.5 and i s thought 

t o be a r emeltedxenolith of M y r d a l s j o k u l l l i g a r i t e squeezed 

out from the i n t e r i o r of the l a v a at the time of formation of 

the cones. 

G e n e r a l l y speaking, the major flows tend to change 

s y s t e m a t i c a l l y i n stinicture from a type s i m i l a r to that of the 

c r a t e r w a l l s near the c r a t e r s to a type s i m i l a r to that of the 

c r a t e r f l o o r s on the c o a s t a l p l a i n . I t seems l i k e l y that as 

the l a v a s were extruded the d i s s o l v e d gasses separated qui c k l y 

t o form a s e m i - s o l i d upper v e s i c u l a r l a y e r which served to 

i n s u l a t e f r e s h m a t e r i a l beneath which was flowing towards the 

f r o n t of the flow. As the flows grew longer, m a t e r i a l , s t i l l 

hot but l e s s and l e s s r i c h i n gas, would reach the f r o n t u n t i l , 
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as on Myrdalssahdur, the l a v a s assume s t r u c t u r e s which show 

them to have be.en very poor i n gas. 

The maijor flows provide l i t t l e evidence of t h e i r e f f e c t 

on the underlying m a t e r i a l s at the time of t h e i r extrusion. • 

Where s e c t i o n s through them occur, the upper l a v a s u s u a l l y 

r e s t ixpon the' reddened v e s i c u l a r upper surface of an e a r l i e r 

E l d g j a flow and have produced no change i n t h i s m a t e r i a l . 

I n the Middle Holmsa gorge and on the north e a s t e r n part of 

Myrdalssandur at Hrifuness flows are seen o v e r l y i n g banded 

s o i l s . The upper surface of these s o i l s has been a l t e r e d 

from a dark brown to a l i g h t r eddish brown, to a depth of 

about 20 centimetres. T h i s e f f e c t i s thought to be due 

p r i m a r i l y to the ox i d a t i o n of the organic c o n s t i t u e n t s of 

the s o i l . 

T h e-Craters. 

The f i s s u r e through which the E l d g j a v o l c a n i c s were 

erupted c u t s through rocks belonging to the Palagonite 

Formation, I n Skaftart-unga these rocks form three groups, 

and i t i s the rocks of the Lower and Middle Groups, c o n s i s t i n g 

of c o a r s e l y bedded t u f f and conglomerate, which form the 

lower p a r t of the w a l l s of the c r a t e r s . 

The E l d g j a c r a t e r s vary i n depth from 30 metres to 

n e a r l y 200 metres, i n width from 70 metres to 500 metres and 

i n l e n g t h from 100 metres to 5 kilometres. The w a l l s are 

c h a r a c t e r i s t i c a l l y steep sided and shoT/ l a v a and reddened 
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i n t e r b a s a l t i c l a y e r s of the type alreagty described. The ash 

and s l a g l a y e r s show no evidence of weathering or erosion 

between eruptions. The v o l c a n i c s of the c r a t e r w a l l s vary 

i n t h i c k n e s s from two metres to seventy metres and, except on 

M a e l i f e l l ssandur where the base of the s e r i e s i s not exposed, 

can be seen to r e s t upon Palagonite Formation rocks. 

The e r u p t i v e s appear to have had l i t t l e e f f e c t upon the 

\mderlying rocks. I n the s e c t i o n s examined, even when the 

lowest member was a l a v a , the underlying palagonite t \ i f f was 

u n a l t e r e d . I t may be that the c r a t e r w a l l l a v a s , which are 

only a few metres t h i c k , cooled too r a p i d l y to cause 

a l t e r a t i o n . An a d d i t i o n a l f a c t o r which may have contributed 

to t h i s e f f e c t i s the v e s i c u l a r and rubbly base of the flows 

which would tend to i n h i b i t the t r a n s f e r of heat downwards. 

The P a l a g n i t e Formation rocks which form the w a l l s 

beneath the e a r l y v o l c a n i c s a l s o l a c k any sign of a l t e r a t i o n , 

but i t i s c l e a r from the t h i c k mantle of scree on the lower 

p a r t s that there has been much erosi o n s i n c e v o l c a n i c 

a c t i v i t y ceased. 

One i n c l u s i o n of Palagonite t u f f i n a l a v a , i n the w a l l 

of c r a t e r Q, was seen. The t u f f had not been fused and 

appeared i n the f i e l d to have s u f f e r e d only an a l t e r a t i o n i n 

colour from l i g h t brown to dark red. The petrography of 

t h i s rock w i l l be des c r i b e d l a t e r . 
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I n the s m a l l e r c r a t e r s the scree slopes from e i t h e r 

w a l l meet on the f l o o r , and nothing i s seen of the l a v a s 

which may be present i n the bottom of these c r a t e r s . I n 

the l a r g e r c r a t e r s , however, p a r t i c u l a r l y those of the 

E a s t e r n and Western f i s s u r e s , the c e n t r a l p a r t s of the c r a t e r 

f l o o r s show a n e a r l y l e v e l expanse of l a v a , sometimes with 

s l a g cones and s p i r a c l e s on i t s Surface. These rocks have 

alre a d y been described. 

The. O r i g i n of c r a t e r s i n B a s a l t i o Volcanoes, 

I t has been seen that Thoroddsen and Sapper held 

divergent views on the o r i g i n of the E l d g j a c r a t e r s . During 

the course.of the f i e l d study s p e c i a l a t t e n t i o n was paid to 

t h i s question and i t has been concluded that explosive 

a c t i v i t y was a s u b s i d i a r y feature, of the a c t i v i t y of E l d g j a 

and t h a t the c r a t e r s o r i g i n a t e d i n some other way. The views 

of other g e o l o g i s t s on the o r i g i n of c r a t e r s i n b a s a l t i c 

volcanoes are presented below. 

Dana (1891, P,149) says, of the Hawaiian Volcanoes, -

"The preceding remarks about the permanence of c r a t e r s apply 

t o other kinds of volcanoes as w e l l as the b a s a l t i c ; but i n 

the form of the c r a t e r the b a s a l t volcand has p e c u l i a r i t i e s , 

owing to the m o b i l i t y of the l a v a s and the paucity of cinder 

d i s c h a r g e s . The ordinary c r a t e r of the b a s a l t i c volcano i s 

p i t - l i k e , w i t h the w a l l s often n e a r l y v e r t i c a l , and the f l o o r 
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may be a great, n e a r l y l e v e l , plane of s o l i d l a v a s . The 

l i q u i d m a t e r i a l of the extremity of the conduit works outward 

from the h o t t e r c e n t r e , through the f u s i n g heat and the 

b o i l i n g and other c a u l d r o n - l i k e movements; and hence, where 

the m o b i l i t y favours freedom of a c t i o n i n these r e s p e c t s , i t 

tends to give the b a s i n or c r a t e r a n e a r l y c i r c u l a r form with 

steep s i d e s . B e s i d e s , when the discharge takes p l a c e , 

there i s u s u a l l y a f a l l of the w a l l s , which i s s t i l l another 

reason f o r v e r t i c a l s i d e s and the p i t - l i k e form. Such p i t 

c r a t e r s are normally c i r c u l a r ; but where there i s a la r g e 

f i s s u r e beneath the c r a t e r they may be much elongated." 

Jaggar (1947.,i P. 347) d i s c u s s i n g Judd's theory of 

volcanoes (1881, P.170) says " C i r c u l a r form, t e r r a c e d slopes 

and p r e c i p i c e s a l l occur i n the Hawaian volcanoes and g e n e r a l l y 

without steam-blast explosion. These f e a t u r e s a f f o r d no 

evidence whatever of explosive a c t i o n . The great known 

exp l o s i o n c r a t e r s such as Tarawera, Krakatoa, Pelee and 

Bandaissnare c h i e f l y remarkable f o r the absence of 

c i r c u l a r i t y and r e g u l a r i t y and f o r d e f i n i t e accompapying' 

engulfment." 

Whenever a c t i v e l a v a occupies the c r a t e r of a b a s a l t i c 

volcano the w a l l s are probably being c o n t i n u a l l y undermined 

and broken down i n the manner described by Dana above, 

o c c a s i o n a l l y however, events l e a d to vary r a p i d enlargement 

of the ̂  c r a t e r . 
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The great c o l l a p s e of May 1922 at K i l a u e a i s described by 

Jaggar as follov/s(Jagger 1947. P. 155) - "The c r i s i s i n 

Halemaumau began May 13th, 1922, and i n a week the lake l e v e l 

had dropped 300 f t ... the craggs and l a v a l a k e s were enveloped 

i n d e b r i s slope, though s t i l l i d e n t i f i e d , more than 600 f t . down 

on May 26th. I n the eafcly afternoons of May 26th, 27th and 28th 

s p e l l s of general caving of the p i t w a l l sent up brov/n and 

salmon coloured c a u l i f l o w e r clouds hundreds of f e e t high and 

made a thunderous r o a r . A l l surveying s t a t i o n s , signs and 

p o r t i o n s of the t r a i l arand Halemaumau caved i n . The tunnel 

south west and the two r i f t w a l l s f e l l i n , making a smoking 

canyon that extended as a bay i n the Halemaumau rim 500 f t . i n 

t h a t d i r e c t i o n . On the other s i d e s the rim caved i n f o r a 

width of about 100 f t . The new p i t was, therefore, a pointed 

oval i n plan, w i t h the point d i r e c t e d toward the Kau Desert and 

was roughly c i r c u l a r , w i t h a m8J3.inniiidiameter of 1400 f t 

The bottom of the p i t , a mass of convergent t a l u s , l a t e r proved 

to be 961 f t , below the rim J u l y 6 t t h , 1922. " T h i s great 

c o l l a p s e and Enlargement of the c r a t e r was produced simply by 

the withdrawal of the l a v a column to a depth 900 f e e t below 

the c r a t e r rim. Two y e a r s l a t e r the l a v a column again with

drew, t h i s time to a depth 1300 f e e t below the rim. Ground 

water admitted to the vent caused explosions, throwing la r g e 

rocks up to 3,000 f t . and c a u l i f l o w e r clouds up to ^ 0 0 f t . 

The p i t was enlarged by 750 f t . on a l l s i d e s , 202 m i l l i o n cubic 

metres were l o s t from the c r a t e r w a l l s and 793 thousand cubic 
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metres of rock thrown out.. 

I n Hawaii, then, three processes have been recognised 

which operate to form the c r a t e r s of b a s a l t i c volcanoes. 

1. The presence of a c t i v e l a v a i n the c r a t e r undermines 

the w a l l s causing piecemeal c o l l a p s e . 

> 2. The withdrav/al of the l a v a column causes c o l l a p s i n g , 

probably p r o p o r t i o n a l i n magnitude to the depth of 

withdrawal. 

3. Very deep withdrawal of the l a v a column may admit 

ground water and r e s u l t i n p h r e a t i c eruption and 

extensive c o l l a p s i n g of the w a l l s . 

I t i s b e l i e v e d that the f i r s t two processes were 

r e s p o n s i b l e f o r the formation of the B l d g j a c r a t e r s . The 

second process has produced i n E l d g j a , a f i s s u r e volcano, a 

r e s u l t somewhat d i f f e r e n t from that i n Halemaiomau. Because 

of. the absence of explosion b r e c c i a s the t h i r d process i s 

b e l i e v e d to have been absent i n E l d g j a . 

c r a t e r E v o l u t i o n i n E l d g j a . 

A -uniform p a t t e r n of events i n the formation of the 

c r a t e r s can be seen along the whole length of t l E Eldg^ia 

f i s s u r e . T h i s p a t t e r n i s described below and w i l l serve as 

an i n t r o d u c t i o n to the d e s c r i p t i o n of the c r a t e r s which follows. 

The f i r s t phase i n the e v o l u t i o n of the E l d g j a c r a t e r s 

was the gradual p i l i n g up of l a v a and s l a g along the f i s s u r e 

to form a low ridge w i t h a slope of about 6°. These m a t e r i a l s 
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form the edge of the present c r a t e r s . I t i s p o s s i b l e to 

r e c o n s t r u c t the e a r l y form of the volcano by reference to the 

l e s s a c t i v e p a r t s of the f i s s u r e which have suffer e d l i t t l e 

m o d i f i c a t i o n . 

While the v o l c a n i c ridge along t h ^ i s s u r e was being 

b u i l t up, the c r a t e r s were beginning to grow i n s i z e . The 

vigorous a c t i v i t y of the l a v a i n the vent, shown by the s l a g 

d e p o s i t s , must have undermined the c r a t e r w a l l and caused slow 

c o l l a p s e of the w a l l s . I t i s u n l i k e l y that any major 

e x t r u s i o n of l a v a took p l a c e a t t h i s stage, f o r few of these 

. flows exceed one or two metres i n t h i c k n e s s . 

i n many p a r t s of the f i s s u r e the development of c r a t e r s 

d i d not progress beyond t h i s phase, but i n those p a r t s from 

which the great flows were extruded t h i s simple form has been 

modified by the c o l l a p s e i n t o the f i s s u r e of huge blocks of 

the country rock. The c o l l a p s e i s thought to be the r e s u l t 

of a temporary withdrawal ofithSsLavacol-umn, perhaps following 

the e x t r u s i o n of one of the great flows. Further a c t i v i t y 

followed the c o l l a p s e ; new c r a t e r s were formed i n the collapiSed 

m a t e r i a l , and f u r t h e r l a r g e flows were extruded. I f , as the 

w r i t e r b e l i e v e s , a l l the major ex t r u s i o n s of l a v a occurred at 

t h i s - t i m e , then t h i s , the mature, phase of the volcano has been 

of much gr e a t e r duration than e i t h e r the preceding or following 

phases. 
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Following the mature phase, the a c t i v i t y of the volcano 

g r a d u a l l y waned, t h i n flows were extruded onto the f l o o r s of 

the c r a t e r s and s l a g cones were formed. 

The h i s t o r y of the volcano can be divided i n t o three 

phases -

1* The J u v e n i l e phase, when minor flows were extruded, 

to the accompaniment of vigorous f i r e fountaining. 

• A iow ridge of l a v a and s l a g was formed along the 

f i s s u r e i n which c r a t e r s soon developed. These 

slowly i n c r e a s e d i n s i z e as a c t i v i t y continued. 

S. The mature phase, when extreme f l u c t u a t i o n s i n the 

height of the l a v a column caused extensive l a v a 

flows and the c o l l a p s e i n t o the f i s s u r e of huge 

masses of the country rock. 

3. The s e n i l e phase, when minor flows were extruded 

and s l a g cones b u i l t on the c r a t e r f l o o r s . 
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Plate I 

Part of Grater A seen from the northern l i p . The c r a t e r her6 i s 

four hundred metres vade. The s l a g cones, the nearest of v/hLdh i s 

f i f t e e n metres high, represent the waning stages of the a c t i v i t y of the 

crater, and stand on a f l a t f l o o r of l a v a . Beyond the southern l i p of 

the c r a t e r l i e s the Alftavotnskrokur p l a i n and, three kilametres amy, 

the Kerlingarhunkar Mountains, 



DETMLBD DESCRIPTION OF THE ELDGJA CRATERS. 

The Eldgja volcano i s fomed of three separate, §.U1D-
p a r a l l e l l i n e s of craters. The western fissure extends 
from Myrdalsjokall t o Svartahniaksfaoll and i t s lavas flowed 
through the Holmsa'valley onto Myrdalssandur. The Central 
Fissure runs from Svartahniiksf j o l l to Strangakvisl, and i s 
connected t o the Western Fissure hy a fault-gralDen across 
Svartahnuksfjoll. The Eastern Fissure l i e s ahout ha l f a 
kilometre to the south east of the Central Fissure, and runs 
from A x l i r to Gjatindur. The lavas of the Central and 
Eastern Fissures flowed through the Skafta valley onto 
Methalland and Landhrot. 
The Western Fissure. 

The Western Fissure i s a l i t t l e over eight kilometres 
i n length from the easternmost crater (Rauthibotn) t o 
Myrdalsjokull. The fissure c e r t a i n l y extends f o r a further 
two kilometres "beneath the ice of Myrdalsjokull, f o r a shallow 
trough can "be seen on the surface of the ice cap. Prohahly 
the ice iDecomes too t h i c k to r e f l e c t variations i n the 
underlying topography heyond t h i s point. 

crater A. - Between t h i s crater ahd the ice the fissure i s 
very i n d i s t i n c t ; a t h i c k cover of Katla ash and g l a c i a l 
debris makes a detailed examination impossihle. L i t t l e trace 
remains of the north-western w a l l , and only where the fissure 
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Plate 2 

Shows a curious d r i b l e t cone i n Crater A, formed of concentric 
l a y e r s of smooth-coated v e s i c u l a r pahoehoe. 



enters the ice does the south eastern wall take on any 
d i s t i n c t form; here deposits of slag can "be seen "benak'th 
the moraine. 

Crater A l i e s ahout two kilometres from the ice-edge 
and i s ahout one and a h a l f kilometres long. The width of 
the f l o o r varies from two to three hundred metres. The 
ci'ater i s open at "both ends along the l i n e of the fissure. 
The walls have an average height of t h i r t y or f o r t y metres 
and slope steeply i n t o the f i s s u r e , and gently, at ahout 7̂ ^ 
away from the f i s s u r e . 

The materials of the v/alls, the early volcanics, are 
everywhere ohscured "by a t h i c k ash cover. The crater l i p 
i s "below the sxmmiit of the ridge and the zone "between the l i p 
and the summit i s normally cut "by several c\irving cracks 
along the l i n e of the fissure. 

The f l o o r of the crater i s covered "by a continuous 
layer of young lava w i t h the form of very shallov/, interlocking 
domes. Two l i n e s of spiracles and slag cones occur i n the 
central part of the f i s s u r e ; roughly p a r a l l e l w i t h the 
fissure and about one hundred metres apart. The central 
part of the crater i s shown i n Plate 1. The cones vary i n 
height from ten to tv/enty metres and are foimed of pahoehoe 
slag, and occasionally of t h i n vesicular lava flows. The 
largest spiracle i s shown i n Plate 2. 
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P l a t e 3 

A mass of bulbous e n t r a i l - l i k e pahoehoe i n Crater A, Though 
the outer coat i s smooth and unbroken the core i s highly v e s i c u l a r . 

\ 



Between craters A and B the walls are irreg u l a r and 
low, twenty metres or so high, and cut "by n\amerous arcuate 
cracks roughly p a r a l l e l to the fissure. The walls slope 
down i n t o the fissure steeply i n some places and gradually 
i n others. The south eastern w a l l has "been "breached and 
through t h i s gap the younger lavas have poured onto the 
p l a i n t o the east. I n the v i c i n i t y of the gap the younger 
lavas are covered "by "blocks of lava and slag from the crater 
walls. Because of the ash cover, no sequence can "be seen 
i n the crater w a l l . Much of the f l o o r of the fissure i s 
o"bscured "by ash, "but here and there the lava i s exposed, and 
occasionally "broken slabs of lava project. No well formed 
slag cones e x i s t , "but i r r e g u l a r heaps of slag show that small 
spatter cones may have been formed and since destroyed. 
Plate 3 shows some t y p i c a l pahoehoe slag from one of these 
p i l e s . 

Crater B. - This crater i s seven hundred metres long and 
has a maximxmi width of four hundred and f i f t y metres. The 
crater walls are nearly straight f o r h a l f a kilometre but 
converge rapidly at each end. The walls are about t h i r t y 
metres high, and slope steeply i n t o the crater and gently 
away from i t at about 8°. No sequence of the older volcanics 
i s v i s i b l e . 

Crater C. - This crater joins the north extern end of 
crater B, and i s much smaller than either of the preceding 
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Plate 4 

The double s l a g cone north east of Grater C b u i l t during the 
s e n i l e stage of the volcano. The two hollow cones are formed 
e n t i r e l y of pahoehoe s l a g . The outer r i n g i s sixlymetres wide 
a nd the inner r i n g ten metres wide and seven high. These rings 
have been b u i l t by spatter or f i r e - f o u n t a i n i n g from an a c t i v e l a v a 
vent i n s i d e . The mountain S v a r t a f e l l i s seen i n the background 
with Crater D breaking the sk y l i n e to the r i g h t . The l e f t hand 
snow patch l i e s within the shallow c r a t e r leading to Crater D, 
The snow patch to the r i g h t marks the l i n e of the f a u l t described 
i n the t e x t . 



craters. I t i s roughly c i r c u l a r i n shape and has a radius 
of about two hiindred metres. The walls are highest when 
they are p a r a l l e l t o the fissure and decrease i n height and 
disappear as the l i n e of the fissure i s approached and crossed. 
The northwestern w a l l i s roughly ten metres high, and a steep 
ash-covered slope dips i n t o and a gentle slope dips away from 
the fi s s u r e . The south eastern wall i s twenty metres high 
and drops i n a steep craggy slope to the crater f l o o r . Here 
the only sequence of the early volcanics on Maelifellsandur 
i s exposed. 

The sequence of the older volcanics i n Crater C i s : -
5. Lava, vesicular 0, §m. 

Slag and ash. 1. 3m. 
4. Lava, vesicular 0. 6m. 

Slag and ash. 5. Cm. 
3. Lava 1.0 m. 

Slag and ash. 2. 6m. 
2. Lava 1. 3m. 

Slag and ash 1. Cm. 
1. Lava 2. Cm. 

Base not seen. 
Betv;een Crater C, and the Sva r t a f e l l craters the covering 

of ash i s i n t e r m i t t e n t . Here, isolated i n a p l a i n of young 
lava, stand crags and pinnacles of the early volcanics. 
Overljting the young lava are accumulations of slag and lava 
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Plate 5 

The large s l a g cone close to the base of S v a r t a f e l l . I t i s 
roughly f i f t y metres i n diameter and f i f t e e n metres high. The cone 
was formed during the l a s t waning stage of the a c t i v i t y of E l d g j a . 
The southern shoulder of S v a r t a f e l l i s seen i n the background, the 
snow patch marks the p o s i t i o n of the f a u l t to the south of the 
f i s s u r e . 



such as those shown i n Plates 4 9nd 5. 
Crater D. - The S v a r t a f e l l craters, of which D i s the 

largest and most important, are twelve hundred metres i n 
length. On the south-western side of Sv a r t a f e l l i s a l i n e 
of small craters six hundred metres i n length, from 
Brennivinskvisl t o the crater D. They begin at the foot of 
the mountain w i t h four horse-shoe shaped slag cones, each 
f i v e metres high, and continue up the slope as a shallow 
trench varying i n width from ten to seventy metres, and about 
seven metres i n depth. Pahoehoe slag and one or two lava 
flows form the older volcanics of the walls. 

The sequence of older volcanics near the top of Svartafell 
i s : -

Slag and ash 1. Om. 
2. Lava 1. 3m. 

Slag and ash 1. 7m. 
1. Lava 0. 6m. 

res t i n g on Palagonite Formation t\xffs. 
The south eastern edge of the fissure has been dov/n-

f a u l t e d three or four metres, the f a u l t running obliquely up 
the h i l l from the lower part of the fissure. There are no 
young lavas i n t h i s part of the fissure. 

crater D i t s e l f begins just below, and to the southwest of, 
the summit of S v a r t a f e l l . The f l o o r , o f convergent talus 
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Plate 6 

The b a s i n between S v a r t a f e l l and RauthibotnJ taken from 
Rauthibotn along the l i n e of the f i s s t i r e with the S v a r t a f e l l c r a t e r 
behind. I n the lower l e f t comer can be seen some of the older 
volcsinics of Rauthibotn. The b a s i n to the r i g h t of the f i s s u r e 
i s the r e s u l t of a major collapse of the coxintry rock int o the 
f i s s u r e . The r i v e r Holmsa winds through much eroded h o r i z o n t a l 
younger l a v a s . 



Elopes steeply, and the walls diverge,to the north east. 
The crater i s roughly two hundred metres wide and about 50 
metres deep. To the north east i t opens into the basin 
through which the Holmsa flows. 

The older volcanics of the crater walls consist of two 
flows w i t h interbedded slag and ash. 

The sequence of older volcanics i n Crater D i s : -
2. Lava 1. Om. 

Slag and a ^ . Ora. 
1. ' Lava 1. 6m. 

Slag andashl. Om. 
resting on Palagonite t u f f s . 

The older volcanics extend as f a r as the STimmit of 
S v a r t a f e l l , which l i e s one hundred metres to the north west, 
and now dip inwards towards the fissure. Apparently step-
f a u l t i n g has taken place on t h i s side of the f i s s i i r e , 
increasing i n degree as the fissure i s approached. The 
south eastern side of the crater l i p i s at least twanty f i v e 
metres below the l e v e l of the north western side. This 
difference i n height may be accounted f o r by assuming some 
slumping of the south eastern l i p , and the collapse of an 
e a r l i e r and higher l i p , i n t o the crater. 

Yoiinger volcanics are not exposed i n t h i s crater but 
around the crater several blocks of Palagonite t u f f , up to 
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Plate 7. 

A low "broad slag cone about ten metres i n diameter at the foot 

of the Crater D between S v a r t a f e l l and Rauthibotn. This v/as the l a s t 

product of the waning a c t i v i t y i n t h i s part of the f i s s u r e . 



30 cm. i n diameter, were found encased i h a shell of basalt. 
These shells are probably the only representatives of the 
younger lavas. 

Between Craters D and B there i s a basin through which 
the r i v e r Holmsa flows from the lake Holmsarlon to M a e l i f e l l -
sandur. 

The older basalts i n t h i s basin are expose(^nly at the 
lake outlet (See Plate 9 ). The exposures at the lake edge 
show the basalts dipping away from the fi s s u r e , but, as the 
outlet channel i s followed towards the fissure, the lavas 
become broken and cracked and as the Holmsa plunges into the 
basin, the dip of the basalts i s reversed. The younger 
volcanics of the basin have been greatly eroded by the Holmsa, 
which winds i t s way amongst them, but remnants of a series of 
horizontal flows are seen which must o r i g i n a l l y have covered 
the whole basin f l o o r . Plate 6, shows the basin and Crater D 
i n the background. On the f l o o r of the basin i s a small 
crater, t h i r t y metres i n diameter and f i f t e e n deep, i n the 
centre of which i s a low slag cone. (See Plate 7). 

Crater E. - This Crater i s almost perfectly c i r c u l a r . 
I t is, 300 metres i n diameter and 140 metres deep. The south 
western wall i s broken and the crater opens into the basin 
through which the HoMsa flows (See Plate 8). 

The older volcanics of the walls are formed of slag 
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Plate 8 

The Hauthihotn c r a t e r , three htmdred metres wide and one 
hundred smd f i f t y metres deep. The older v o l c a n i c s can be seen 
to form the upper l i p of the c r a t e r . Above the lake the f r a c t u r e , 
caused by the S v a r t a h n u k s f j o l l f a u l t graben c u t t i n g the older 
volcsmics, can be seen. On the s k y l i n e i s the s l i g h t depression 
caused by the graben on S v a r t a h n u k s f j o l l . 



and ash w i t h one major and a few minor lava flows. 
The sequence on the north eastern wall i s as follows:-

« 

. Slag and ash w i t h f i v e 20 m. 
regularly spaced vesicular flows 
Slag and ash 18 m. 
Lava 5 m. 
Slag and ash 19 m. 
resting on Palagonite Formation t u f f s . 

The edges of the crater show numerous curving cracks, 
especially on the south eastern side, and i t can be seen 
that i n some places the edges of the walls have slumped 'down 
a few metres i n t o the crater. 

On the north eastern w a l l of the crater the two f a u l t s 
of the Svartahniiksf j o l l fault-graben can be seen to cut the 
older volcanics of the crater wall. The displacement i s 
probably not more than tv/o or three metres. No younger 
volcanics are exposed i n Crater E. 
The A c t i v i t y and Evolution of the Western Fissure.. 

The Maelifellsandur Craters. - The fissure i s simple i n 
form where i t crosses the Maelifellsandur p l a i n , f o r here the 
topography has exerted no influence on the development of the 
craters. 

I n i t s juvenile phase the Bldgja fissure on Maelifellsandur 
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Plate 9 

Holmsarlon. The v a l l e y i n which the lake l i e s can be seen 
to narrow as the outlet i s reached. The l i p of the lake i s 
formed of older v o l c a n i c s and the Holmsa cascades over broken, 
inward-dipping older lavas into the bas i n between S v a r t a f e l l and 
Rauthibotn. 



must have resembled the Threngalaborglr and L a k i f i s s u r e s 

as they are today. ProtaTDly a row of small c o a l e s c i n g 

vents formed a sharp ridge along the l i n e on the f i s s u r e , 

which stood on a l e v e l p l a i n of e a r l y l a v a . With continued 

a c t i v i t y , i n the form of a l t e r n a t e extrusions of l a v a and 

vigorous f i r e - f o u n t a i n i n g , a gently sloping ridge was h u i l t 

up c o n s i s t i n g of a l t e r n a t i n g l a v a s , s l a g and ash. T h i s 

. ridge was prolDahly ahout one hundred metres ahove the Sandur 

at i t s summit and sloped outwards at alDout eight degrees. 

With continued a c t i v i t y caj^e a widening of the c r a t e r s to 

produce e v e n t u a l l y , not a s e r i e s of c l o s e l y spaced c r a t e r ^ , 

hut a s i n g l e long c r a t e r . 

During the mature phase, p e r i o d i c r e c e s s i o n of the l a v a 

column may have produced a r a p i d and Tineven widening of the 

c r a t e r s "by the wholesale c o l l a p s e of the v / a l l s . Subsequent 

e x t r u s i o n s of great volumes of l a v a no douht hroke down the 

a lready weakened w a l l s i n p l a c e s . I n paiaces these two 

p r o c e s s e s have completely destroyed the c r a t e r w a l l ; f o r 

example hetv/een c r a t e r s C and D. 

As a c t i v i t y waned the l a v a s of the c r a t e r f l o o r s were 

extruded and f i n a l l y s l a g cones and s p r a c l e s were formed on 

the s u r f a c e of these l a v a s . 

T h i s sequence of events i s shown i n Diagram 1. 

The S v a r t a f e l l and Rauthihotn C r a t e r s . - I n reconstiructing 
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the e a r l y stages of the f i s s u r e the present s i t u a t i o n of the 

older l a v a s i s of great importance. These occur i n three 

groups, - on S v a r t a f e l l , on Rauthihotn, and at the ou t l e t of 

Holmsarlon. None of these l a v a s could have flowed to ifesli'" 

p resent p o s i t i o n s from the present c r a t e r s . The Rauthihotn 

and S v a r t a f e l l l a v a s are high i n the c r a t e r w a l l s , and "both 

of these c r a t e r s are completely open, down to t h e i r f l o o r s , 

to the "basin between them; the "basin i n t u r n i s open to the 

south. I t i s ohvious that great changes have taken place 

s i n c e t h e i r e x t r u s i o n . 

During i t s j u v e n i l e phase the f i s s u r e must have "been very 

c o n s t r i c t e d . Had t h i s not "been so, l a v a could hardly have 

been extinided on M a e l i f e l l s a n d u r , and, simultaneously, some 

two hundred metres higher, on the sirnmit of S v a r t a f e l l . . Had 

c r a t e r s been present they could only have acted as channels 

to d i v e r t the l a v a dovm the f l a n k s of the mountain. T h i s 

,,. evidence suggests t h a t the two l a v a flows of the S v a r t a f e l l 

ssuramit are the e a r l i e s t e x t r u s i o n s , and occurred at a time 

when the conduit had not widened at t h i s , or any adjacent, 

point and when c r a t e r s had not had time to form. 

The older flows of Rauthibotn c e r t a i n l y could not have 

reached t h e i r present p o s i t i o n s w i t h the present break i n 

the c r a t e r w a l l s to the south west. The considerable 

t h i c k n e s s of the v o l c a n i c s , s i x t y two metres, and the presence 
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of f i v e t h i n l a v a s i n the uppermost v o l c a n i c s , shows that 

the vent was a c t i v e and extruding l a v a f o r some considerable 

time. I t would "be Tonreasonahle to assume that Rauthihotn 

had remained i s o l a t e d from the c r a t e r s to the south west 

during the period of accTiraulation of the v o l c a n i c m a t e r i a l s 

of i t s w a l l s . Some obstacle then, must have prevented the 

l a v a w i t h i n the c r a t e r from escaping at lower l e v e l s to the 

south west. I t i s suggested that t h i s obstacle was a broad 

ridge of country rock between Rauthibotn and S v a r t a f e l l , 

which was cut through by the f i s s u r e and down the northern 

slopes of which, e a r l y l a v a s flowed to a p o s i t i o n at the 

present o u t l e t of Holmsarlon. Probably t h i s rdldge was 

destroyed as the f i s s u r e widened at a l a t e r stage i n the 

a c t i v i t y of the volcano. T h i s sequence of events i s 

summarised i n Diag. 2. 

I f the b a s i n i s v o l c a n i c i n o r i g i n , i t becomes necessary 

t o f i n d some a l t e r n a t i v e o u t l e t f o r the waters of the 

Holmsarlon v a l l e y . T h i s i s e a s i l y accomplished, as the 

head waters of the Holmsa and Sy t h r i - O f a e r a are separated 

only by a broad shallow d i v i d e , indeed, the present shape of 

the Holmsarlon v a l l e y , which becomes p r o g r e s s i v e l y narrower 

and w i t h steeper w a l l s as the o u t l e t i s reached, suggests 

that i t was formed by a r i v e r d r a i n i n g to the north and not 

to the south as at present. The present drainage d i r e c t i o n 

- 54 -



> 
p 

D I A G 3-



i s probably the combined r e s u l t of three f a c t o r s ; a probable 

t i l t i n g of the surface to the south; the c o l l a p s e of the high 

ground between S v a r t a f e l l and Rauthibotn which provided a low 

e x i t to the south; and the s i l t i n g up of the northern end 

of the v a l l e y by g l a c i a l d e t r i t u s from T o r f a j o k u l l . Unless 

the Holmsarlon v a l l e y d i d o r i g i n a l l y d r a i n i n t o the upper 

p a r t of the S y t h r i - O f a e r a i t i s very d i f f i c u l t to e x p l a i n the 

o r i g i n of the low d i v i d e between the two r i v e r systems. 

F a r t h e r i n t e r e s t i n g changes seem to have taken place i n the 

course of the small stream (stream a) (See Diag.3) which 

flows to the east of, and p a r a l l e l to Holmsarlon. The stream 

flows i n a southerly d i r e c t i o n and, a f t e r c r o s s i n g the E l d g j a 

f a u l t graben, t u r n s abruptly west to reach a small v a l l e y 

c l o s e to the Holmsa. Here, i n s t e a d of flowing i n t o the 

Holmsa, i t i s d e f l e c t e d by a mass of E l d g j a l a v a which blocks 

t h i s e x i t , and i t flows to the south down on a l l u v i u m - f i l l e d 

and r a p i d l y narrowing v a l l e y , f i n a l l y to reach the Holmsa 

through a deep gorge cut i n the Palagonite t u f f s . The shape 

of the alluvium f i l l e d v a l l e y suggests that o r i g i n a l l y i t 

drained to the north and contained a stream (b) which j o i n e d 

stream ( a ) and flowed i n t o the Holmsa below S v a r t a f e l l . 

Diagram 3 shows the drainage p a t t e r n before and a f t e r 

the formation of the subsidence b a s i n . 

The a c t i v i t y of t h i s p a r t of the f i s s u r e may b r i e f l y be 
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summarised as f o l l o w s : -

1. E a r l y j u v e n i l e phase, with preliminary eruptions from 

the f i s s u r e ; the e a r l y drainage system as i n Diag. 2; the 

e x t r u s i o n of the S v a r t a f e l l , HoMsarlon and lower Rauthibotn 

flows. 

2. L a t e j u v e n i l e stage, w i t h the widening of the vent and 

the beginning of c r a t e r formation; a c t i v i t y continuing i n 

the S v a r t a f e l l c r a t e r s but no f u r t h e r extrusions there; 

f u r t h e r e x t r u s i o n s from Rauthibotn and p o s s i b l y others i n t o 

Holmsarlon v a l l e y . 

3. E a r l y mature stage, w i t h major extrusions southv/ard 

down Holmsa v a l l e y ; the damming of the small e a s t e r n stream 

by these l a v a s ; the formation of lar g e c r a t e r s . 

4. Lat e mature stage, w i t h c o l l a p s e of the ridge between 

S v a r t a f e l l and Rauthibotn to form the present b a s i n , continued 

e x t r u s i o n s of major flows. 

5. S e n i l e stage, w i t h the formation of small s l a g cones 

i n the subsidence b a s i n together with the e x t r u s i o n of l a t e r 

flows i n the b a s i n ; p o s s i b l e t i l t i n g towards the f i s s u r e of 

a l a r g e block of the country rock causing the s p i l l i n g over 

of the Holmsarlon waters through the subsidence b a s i n , aided 

by a feilting up of the northern end of the v a l l e y . 

The S v a r t a h n u k s f j o l l Fault-Graben. 

a shallow f a u l t graben l i e s between C r a t e r E, the 
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P l a t e 10a 

The Svartahntiksfj o i l fault-graben seen from Rauthibton. The 
grahen i s here two hundred and f i f t y metres wide and ahout ten 
metres deep. The conspicuous scarp on the horizon i s caused by 
the southern f a u l t . 



easternmost c r a t e r cDf the Western F i s s u r e , and C r a t e r P, the 

westernmost c r a t e r of the C e n t r a l f i s s u r e . The graben i s 

formed of three s u b - p a r a l l e l f a u l t s lyjmg i n the d i r e c t i o n of 

the f i s s u r e , the d i s t a n c e between them varying from four 

hundred to two hundred and f i f t y metres. The downward 

displacement of the inner block appears to be about ten or 

f i f t e e n metres along the whole length of ths graben. 

The graben i s widest at i t s highest point c l o s e to 

C r a t e r P and slowly narrows u n t i l the lowest p a r t i s reached 

near C r a t e r E. T h i s d i f f e r e n c e i n width suggests that the 

down-faulted b l o c k i s wedge shaped, the apex po i n t i n g downwards. 

At each end the f a u l t s cut the older v o l c a n i c s of C r a t e r s E 

and P, while the younger v o l c a n i c s near C r a t e r E are undisturbed. 

Thus the graben was formed a f t e r the e x t r u s i o n of the e a r l y 

l a v a s and before the e x t r u s i o n of the youngest l a v a s , or, 

in, other words, at some time during the mature stage of the 

volcano. P l a t e 10 shows the graben as i t i s seen from C r a t e r 

E. I t i s here about two hundred and f i f t y metres wide and 

about t e n metres deep. 

The C e n t r a l P i s s u r e . 

The C e n t r a l f i s s u r e i s a l i t t l e more than nine kilometres 

i n length. I t s t a r t s on S v a r t a h n u k s f j o l l at a height of 

seven hundred and f i f t y metres above sea l e v e l and runs north 

eastwards i n t o the v a l l e y of the S y t h r i - O f a e r a to a height of 
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about f i v e hundred metres. Prom here the f i s s u r e cuts 

^ t h r o ugh the southern f l a n k of Morauthavatushnukar, r i s i n g 

again to a height of seven hundred metres, and ends on the 

northern shoulder of A x l i r at a height of f i v e hundred and 

f i f t y metres. ' The C e n t r a l f i s s u r e i s formed of eleven main 

c r a t e r s , but C r a t e r P and the four c r a t e r s north east of 

Morauthavatushnukarr have exti*uded r e l a t i v e l y l i t t l e l a v a , 

and may have been i n a c t i v e , or only i n t e r m i t t e n t l y a c t i v e , 

during a-large p a r t of the Volcano's h i s t o r y . 

C r a t e r P. - T h i s , the westernmost and highest c r a t e r of 

the C e n t r a l F i s s u r e , has been one of the l e a s t a c t i v e . The 

c r a t e r i s cut i n t o two p a r t s by the Tungufljot. . ^he western 

p a r t has been g r e a t l y modified by a small stream which flows 

through i t , though inward-dipping l a y e r s of s l a g and ash may 

be seen. T h i s p a r t of the c r a t e r i s roughly one hundred 

metres i n both length and width. On the ea s t e r n side of the 

T u n g u f l j o t , the c r a t e r i s a broad oval three hundred metres 

long, two h^lndred wide, and about t h i r t y metres deep. The 

w a l l s " c o n s i s t mainly of Palagonite t u f f but at the l i p of 

the c r a t e r about f i v e metres of older v o l c a n i c s are exposed. 

S e c t i o n of older v o l c a n i c s of C r a t e r P. 

S l a g and ash 2.0 metres 

Lava 1.3 metres 

S l a g and ash 1.2 metres 

R e s t i n g on Palagonite t u f f s . 
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Plate 11 

Crater P, from the east on S v a r t a h i m k s f j o l l . The c r a t e r 
i a two hiondred metres wide and t h r i t y deep. The f i v e metres of 
volcEinics and the s i n g l e l a v a flow can be seen on the c r a t e r edge, 
On e i t h e r side of the c r a t e r close to the edge of the photograph, 
the f a u l t s c u t t i n g the older volcaixics can be seen. 



F a u l t s which are probably continuations of the 

S v a r t a h n u k s f j o l l fault-graben cut through the older v o l c a n i c s 

n o r t h and south of the c r a t e r ; both have a throw of about 

f i v e metres. 

,No yo\mg v o l c a n i c s are exposed i n C r a t e r P. The c r a t e r 

and f a u l t s are shovm i n P l a t e 11. 

c r a t e r G. - T h i s , the g r e a t e s t of the c r a t e r s of the 

C e n t r a l F i s s u r e , l i e s four hundred metres to the east of 

C r a t e r P. The c r a t e r has a length of seven hundred metres 

and a maximum width of about tv/o hundred metres. The 

southern edge of the c r a t e r i s formed by the h o r i z o n t a l 

p l a t e a u of Svartahn\iksf j o l l , capped by e a r l y v o l c a n i c s , v/ith 

a p r e c i p i t o u s drop of one hundred and f i f t y metres to the 

c r a t e r f l o o r below. The northern edge of the c r a t e r l i e s 

some hundred metres lower, only f i f t y metres above the c r a t e r 

bottom. Behind the northern l i p of the c r a t e r , older l a v a s , 

now^/dislocated and broken by n-umerous s u b - p a r a l l e l c r a c k s , 

r i s e slowly up the slopes of S v a r t a h n u k s f j o l l to reach a 

height corresponding to th a t of the older v o l c a n i c s high on 

the southern l i p of the c r a t e r . 

The f o l l o w i n g sequence of older v o l c a n i c s i s exposed on 

the southern l i p of C r a t e r G. 

Sl a g and Ash 2. 0 m. 

4. Lava 2. 1 m. 

Sl a g and ash 2. 1 m. 
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Plate 12 

Crater G i s seen in the foregromd. The photograph i s taken from 

the southern l i p of the crater vMcli i s roughly two hundred metres 

higher than the northern l i p . Older volcanics, slumping into the 

fissure can he seen on the facing crater vra.ll. Grater H can "be seen 

follovdng Crater G-. I n the distance close to tlie r i ^ t liand edge of 

the photograph Crater K i s seen. 



3. Lava 2. 0. m. 

S l a g and ash 2. 2. m. 

2. Lava 1. 2. m. 

. " Slag and ash 3. 2. m. 

1. Lava 4. 0. m. 

Slag and ash 6, 0. m. 

r e s t i n g on Palagonite formation t u f f s . 

These flows vary considerably i n t h i c k n e s s from place 

to p l a c e along the exposure, and there are two f u r t h e r t h i n 

"flows, exposed above the c l i f f s e c t i o n , which may belong to 

the upper pa r t of t h i s sequence. T h e i r exact r e l a t i o n s h i p , 

however, i s obscured by the f a u l t i n g along tTce rim of the 

c r a t e r . 

The slumping of the northern edge of the c r a t e r i s l a t e r 

than the old v o l c a n i c s , and takes the form of " s t e p - f a u l t i n g , " 

the movements of i n d i v i d u a l f a u l t s being of the order of a 

few metres, but the t o t a l downward movement amo\inting to 

more than one hundred metres. T h i s type of movement has l e d 

t o the formation of the i r r e g u l a r l y t e r r a c e d slopes of the 

e a r l y l a v a s , a c h a r a c t e r i s t i c of the l a r g e r E l d g j a c r a t e r s , 

and -this i s the f e a t u r e which l e d Sapper to b e l i e v e that 

these ( e a r l y ) l a v a s post-date the c r a t e r s and had flowed 

dowBSiards i n t o the f i s s u r e . There are no young v o l c a n i c s 

exposed i n t h i s c r a t e r . C r a t e r G, i s shown i n P l a t e 12. 

C r a t e r H. - T h i s c r a t e r , l y i n g immediately to the north 
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east of C r a t e r Q, i s seven hundred metres i n length and tv/o 

hundred i n width. The maximum depth of the c r a t e r from the 

l i p to the f l o o r immediately below i s roughly one hundred 

metres. The c r a t e r i t s e l f slopes do?mwards to the north 

e a s t , the f l o o r f a l l i n g from s i x hundred and seventy metres 

to f i v e hundred and s i x t y metres. 

The sequence of v o l c a n i c s exposed on the northern w a l l 

of C r a t e r H i s as f o l l o w s : -

r-Slag and ash 3. 0 m. 

•4. Lava 1, 5 m. 

Sl a g and ash • 2, 0 m. 

3, Lava 1, 5 m. 

Sl a g and ash 2. 5 m. 

2. Lava 1, 0 m. 

Sl a g and. ash 3. 5 m. 

1. Lava 4. 0 m. 

S l a g and ash 1. 0 m. 

Palagonite formation. 

On the northern side of the f i s s u r e a smooth l a v a covered 

slope extends to the foot of S v a r t a h n u k s f j o l l and, except 

near the c r a t e r rim, t h i s side of the f i s s u r e has been 

v i r t u a l l y undisturbed by the l a t e r slumping movements. On 

the southern side of the f i s s u r e , however, the l a v a s slope 

smoothly away from the f i s s u r e f o r a short d i s t a n c e , but then 
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Plate 13 

Crater H, seen from the southern edge of Crater G. I n the 
foreground i s the f a u l t e d surface of the older l a v a s south of the 
f i s s u r e . On the northern side of the f i s s u r e , pronounced sagging 
causes the older l a v a s to dip inwards towards the f i s s u r e . Crater I 
cam he seen on the p l a i n below on the r i g h t of the photograph. 



are broken by a series of s u b - p a r a l l e l f a u l t s , roughly i n 

l i n e w i t h the f i s s u r e , which break the lava and slag i n t o a 

confused mass of t a b u l a r ridges. These r i s e steeply and 

s t e p - l i k e away from the f i s s u r e . The amount of the sliimping 

caused by these f a u l t s i s d i f f i c u l t .to estimate but i s not 

l e s s than t h i r t y metres. No,young volcanics are exposed i n 

t h i s c r a t e r . The c r a t e r i s shown i n Plate 13. 

Between Craters H and I the f i s s u r e i s a shallow 

depression, three hundred metres long, and one hundred metres 

wide. No complete s e c t i o n of the older volcanics i s exposed. 

To the n o r t h the ground slopes upwards exposing broken 

fragments of the older volcanics u n t i l , at a height of s i x t y 

metres above the f i s s u r e f l o o r , a rounded southward-facing 

scarp o f older v o l c a n i c s i s reached, from here the surface 

slopes g e n t l y downwards towards S v a r t a h n u k s f j o l l . On the 

southern side the low f i s s u r e w a l l s are f u r t h e r depressed t o 

form a broad V which has provided an e x i t f o r the l a t e r lavas. 

The jnaunger. lavas, however, are obscured here by a t h i c k cover 

of a l l u v i a l sand. 

Crater I . - This c r a t e r i s f o u r hundred and f i f t y metres 

l o n g , w i t h a u n i f o r m w i d t h and depth of seventy metres and 

twenty f i v e metres r e s p e c t i v e l y . 

The, sequence of the older volcanics i n Crater I i s as 

f o l l o w s : -
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4. Lava 1. 5 m.' 
Slag and ash 2. 0 m. 

3. Lava . 0.' 5 ra. 
Slag and ash 1. 0 m. 

2. Lava 1. 0 m. 
Slag and ash 1.5m. 

1. Lava 3. 0 m. 

r e s t i n g on Palagonite f o m a t i o n t u f f s . 
To the n o r t h a broken surface of older lava r i s e s slowly 

t o a low r i d g e three hundred metres from the f i s s u r e and then 
slopes smoothly downwards. To the south the gro\ind slopes 
i r r e g u l a r l y down t o the l a v a - f i l l e d b asin of A l f t a v a t n s k r o k u r , 

At the n o r t h eastern end of the c r a t e r a small slag cone, 
about one hundred metres i n diameter and twenty metres high, 
has been b u i l t which must post-date the slumping suggested 
by the changes of slope and surface described above. No 
other yo\ing v o l c a n i c s are exposed. 

Crater J. - This c r a t e r begins one hundred metres t o the 

n o r t h east o f c r a t e r I . I t i s nine hundred metres i n l e n g t h 

and bends s l i g h t l y t o the east and then l a t e r resumes i t s 

o l d n o r t h e a s t e r l y t r e n d p a r a l l e l t o the other c r a t e r s . The 

c r a t e r has a i m i f o r m w i d t h o f roughly one hundred metres and 

i s about t h i r t y metres deep. 

The f o l l o w i n g succession of older volcanics i s exposed 

i n the c r a t e r w a l l s : -

- 63 -



, 5. L^va , 0. 6 m. 

Slag and ash 1. 2 m. 

4. Lava 1. 0 m. 

Slag and ash 1. 5 m. 

3. Lava 1. 3 m. 

Slag and ash 1. 6m. 

2. Lava 1. 3 m. 

Slag and ash 2. 0 m. 

1. Lava 4. 0 ra. 

Underlain hy Palagonite Pomation t u f f s . 
As i n the case of Crater I , i r r e g u l a r broken lava 

surfaces slope upwards, away .from the f i s s u r e on e i t h e r side. 
On the n o r t h e r n side of the f i s s u r e , though traces of arouate 
f r a c t u r e s do e x i s t , and though slumping i n t o the f i s s u r e has 
undoubtedly taken place, no simple explanation of the surface 
f e a t u r e s i s p o s s i b l e . On the southern side, however, two 
well-marked arcuate f a u l t scarps may he seen running roughly 
p a r a l l e l w i t h the f i s s u r e . The downthrov/ has been of the 
order o f f i f t e e n metres. 

I n t h i s f i s s u r e two groups of slag cones represent the 
yp-unger vol c a n i c s . Bach group i s represented by a cone 
approximately twenty metres i n diameter and t e n h i g h , w i t h 
smaller associated slag mounds. A l l are formed of h i g h l y 
v e s i c u l a r pahoehoe slag. 

Crater K. - This c r a t e r f o l l o w s immediately a f t e r Crater J 
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but i s displaced s l i g h t l y t o the n o r t h west. I t i s f o u r 
hundred^and f i f t y metres long w i t h a w i d t h of one hundred 
and f i f t y metres at i t s widest p o i n t . The c r a t e r r i m slopes 
dovmwards t o the south west f a l l i n g from s i x hundred metres 
above sea l e v e l , where t h e c r a t e r has a depth of s i x t y metres, 
t o a l i t t l e over f i v e hundred metres, where the c r a t e r has a 
depth o f t h i r t y metres. 

The complete succession of older lavas represented at the 
south v/estem end o f Crater K i s as f o l l o w s :-

6. Lava 0. 6. m. 

Slag and ash 1. 6 m. 
5. Lava 2. 0 m. 

Slag and ash 1. 6 m. 
4. Lava 1. 3 m. 

Slag and ash 0. 3 m. 

3. Lava 1. 3 m. 
Slag and ash . 1. 0 m. 

2. Lava 1. 0 m. 
Slag and ash 0. 6 ra. 

1. Lava 1. 6 m. 

Resting on Palagonite t u f f s . 

The n o r t h e r n l i p o f the c r a t e i j l i e s about ten metres 

higher than the southern. There are no signs of major 

slumping i n t h i s c r a t e r . No younger volcanics are exposed. 

Crater L. - This c r a t e r , f o u r hundred metres long, one 
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hundred wide and f o r t y deep, i s d i v i d e d from Crater K only 
by a more shallow f l o o r and a s l i g h t c o n s t r i c t i o n of the walls 
between the two c r a t e r s . 

The older lavas of t h i s c r a t e r appear t o be continuations 
o f the flows of c r a t e r K, but w i t h the upper three flows 
missing at the south western end. The northern side of the 
c r a t e r has slumped downwards about f i f t e e n metres. There 
are no young volcan i c s exposed i n t h i s c r a t e r . 

I n l i n e w i t h t h i s c r a t e r i s a f u r t h e r small c r a t e r one 
h-undred metres^ lon g , t h i r t y wide and t e n deep. The w a l l s 
are formed.of older v o l c a n i c s . Two small slag cones f o l l o w , 
and the f i s s u r e i s then represented by a small f a u l t dov/n-
throv/ing about two metres t o the n o r t h west. This f a u l t 
can be traced f o r five.hundred metres n o r t h eastward, from 
the, h o m i t o s . Running p a r a l l e l w i t h t h i s f a u l t i s a f u r t h e r 
f a u l t one hundred and f i f t y metres t o the n o r t h west, t h i s 
f a u l t downthrows t o the south west by about te n metres, and 
i t too i s roughly f i v e hiondred metres long, beginning opposite 
the h o r n i t o s , running n o r t h eastwards over the shoulder of 
Morauthavatnshn\ikar u n t i l i t gives place t o several small 
s l a g cones, f i n a l l y leading t o Crater M. 

Crater M. - This c r a t e r straddles the depression between 

the two h i l l s which together form Morauthavatnsknukar, The 

c r a t e r i s eight hundred' metres long and has a maximum wi d t h 
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of two hundred metres. The cj?ater i s deepest at e i t h e r end 
becoming p r o g r e s s i v e l y more shallow as the centre i s reached. 
The fl2)or i s a f l a t l a y e r of a l l u v i a l sand and i t i s clear t h a t 
t h i s c r a t e r i s , at some seasons, the s i t e of a small lake. 

The f o l l o w i n g s e c t i o n of older lavas i s exposed at the 

n o r t h eastern end of the c r a t e r m ^ 

Slag and ash 1. 0 m. 
7. 0. 3 m. 

Slag and ash 0. 6 m. 

6. Lava 1. 0 m. 
Slag and ash 0. ^ m. 

5. Lava 0. .1 m. 
Slag and ash 0. 3 m. 

4. Lava 0. 1 m. 

Slag and ash 0. 3 m. 

3. Lava 1. 0 m. 
Slag and ash 0. 2 m. 

2. Lava 0. 6 m. 
Slag and ash 0. 2 m. 

1. Lava 0. 6 m. 

Slag and ash 0. 6 m. 

Base not seen. 
The older lavas slope upwards f o r 

from the f i s s u r e t o the n o r t h west, showing t h a t seme minor 
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Plate 14 

Craters M and N from A i l i r , ahove Crater 0. Two smaller 
c r a t e r s l i e i n the foregroimd. South of the rounded h i l l 
Morauthavatnshnukar i s Crater N. The norther w a l l with i t s 
s i x metres of volcemios can he seen to l i e about f i f t e e n metres 
above the down-faulted southern w a l l . A displacement i n the 
old v o loanics of two metres can be seen at the western end of the 
c r a t e r . Crater M cem be seen i n d i s t i n c t l y behind, and i n l i n e 
with, Crater N. Almost ten kilometres away on the f a r horizon 
the shallow S v a r t a h n u k s f j o l l fault-graben can be seen to break 
the l i n e of the h i l l . 



slumping has taken place. The south eastern l i p of the 

c r a t e r , however, i s some twenty metres lower than the n o r t h 

western; the surface of the south eastem f l a n k of the 

f i s s u r e does not suggest l o c a l slumping as a possible 

explanation. I t seems probable, t h e r e f o r e , t h a t some s l i g h t 

f a u l t i n g , which post-dates the older v o l c a n i c s , has taken 

place along the l i n e of the f i s s u r e . There are no young 

vo l c a n i c s exposed i n t h i s ccater. 

Five hundred metres n o r t h east of Crater M i s a series 

of f i v e slag cones, the south westernmost i s p e r f e c t l y 

preserved and shows s i x lava flov/s w i t h i n t e r c a l a t e d slag and 

ash l a y e r s , the other f o u r , however, appear t o have been 

a f f e c t e d by the f a u l t i n g along the l i n e of the f i s s u r e 

described from Crater M, and t h e i r o r i g i n a l cone-shape has 

been l o s t . The slag cones are fol l o w e d by Crater N. 

Crater N. - This c r a t e r , f i v e hundred metres long, one 

shundred wide and t h i r t y f i v e deep, i s the l a s t of the large 

c r a t e r s o f the Central Fissure. 

The older volcanics exposed i n the c r a t e r w a l l s conprise 

f o u r f l o w s , each roughly two metres i n thickness, w i t h equal 

thicknesses o f ash and slag betv/een. At the n o r t h eastern 

end of the c r a t e r , however, at l e a s t t e n flows are present, 

though many of them are less than one t h i r d of a metre t h i c k , 

w i t h a roughly equal thickness of ash and slag betv/een. 
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Plate 15 

One of the l i n e of small c r a t e r s at the north eaetern end of 
the Central F i s s u r e . B u i l t of s l a g and a few t h i n lavas these 
c r a t e r s belong to the l a t e mature stage of the volcano and have 
been comparatively i n a c t i v e . 



The f a u l t already described from Crater M can be seen t o 
cut the older v o l c a n i c s at the south western end of the c r a t e r ; 
the displacement at the -surface i s not more than two metres but 
the warping o f the surface maScs a movement probably of the 
order o f t e n metres. There are no signs of large scale 
slumping i n t h i s c r a t e r . No young volcanics are exposed. 
This c r a t e r and Crater M are shown i n Plate 14*-

Between Craters N and 0 are three small cone shaped 
c r a t e r s , a l l are b u i l t o f slag and ash lava l a y e r s , s u b - c i r c u l a r 
i n shape and roughly one hundred metres i n diameter. They 
have s u f f e r e d l i t t l e m o d i f i c a t i o n by sl\imping or f a u l t i n g and 
t h i s suggests t h a t they have been comparatively i n a c t i v e . 
One o f these i s shown i n Plate 15. 

Crater 0. - Though one of the smallest of the Eldgja 
c r a t e r s i t i s one of the most s i g n i f i c a n t , i n t h a t l y i n g on 
the normal red slag and lava l a y e r s i s an explosion breccia 
of b l a c k ash w i t h angular fragments of basalt and Palagonite 
t u f f . The b a s a l t fragments are less than twenty centimetres 
i n diameter but the Palagonite t u f f fragments reach one metre 
i n l e n g t h . 

The c r a t e r i s a rough D i n shape, three hundred and f i f t y 

metres long and two hundred wide. The n o r t h western edge i s 

s t r a i g h t and slopes down f i f t e e n metres t o the f l o o r . The 

south eastern side, however, has been cut i n t o the steep, 
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northward f a c i n g shoulder of A x l i r and the height of t h i s 
w a l l increases from each end of the c r a t e r t o reach a maximum 
of seventy metres at the centre of the c r a t e r . No volcanics 
have been deposited on t h i s side of the crater.. 

The f o l l o w i n g succession i s exposed on the n o r t h western 
side o f Crater 0: -

Black explosion b r e c c i a 3. 0 m.-
Red Slag and Ash 3. 0 m. 

2. Lava 0. 4 m. 
SSd slag and ash 1. 0 m. 

1.. Lava 0. 3 m. 
Base not seen. 

There are no younger lavas exposed i n t h i s c r a t e r . 
Between Craters 0 and P i s a small, shallow c r a t e r 

f i f t y metres i n diameter and ten metres deep, no volcanics 
are exposed i n the w a l l s . 

Crater P. - The l a s t o f the c r a t e r s of the Central Fissure, 
t h i s c r a t e r i s two hundred and f i f t y metres long, seventy 
®itde and f i f t e e n metres deep. 

The f o l l o w i n g succession of older volcanics i s exposed:-
Slag and ash 2. 0 m. 

3. Lava 0. 6 m. 

Slag and ash 1. 0 m. 

2. Lava 1. 3 m. 
Slag and ash 1. 0 m. 
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1. Lava 1. 0 m. 
Slag and ash 1.0 m. 
Base not seen. 

No younger volca n i c s are exposed i n t h i s c r a t e r . 
Two small slag cones f o l l o w close a f t e r Crater P, 

n e i t h e r has extruded lava. 
The A c t i v i t y and E v o l u t i o n of the Central Fissure. 

The Central Fissure shows considerable d i f f e r e n c e s from 
the Western Fissure, i n p a r t these d i f f e r e n c e s may be accounted 
f o r by the very d i f f e r e n t topography which the two f i s s u r e s 
t r a v e r s e , but the major d i f f e r e n c e i s one of size. 

The M a e l i f e l l s a n d u r c r a t e r s of the Western Fissure reach 
f i v e hundred metres i n w i d t h , and yet no c r a t e r of the Central 
Fissure has a w i d t h greater than tv;o hundred metres; the 
Western Fissure c r a t e r s tend to be large and confluent, those 
of the Central Fissure small and d i s c r e t e . A f t e r the 
e x t r u s i o n of the e a r l y lavas large-scale slumping i s q u i t e 
absent, excepting Craters G and H, along the whole of the 
C e n t r a l Fissure. The succeeding major extrusions must have 
been small i n comparison w i t h those of the Western Fissure 
and have talcen place from only tv/o p o i n t s along the whole 
Fissure. Though the older volcanics are w e l l represented, 
exposures of the younger volcanics are l i m i t e d t o two small 
slag cones i n Crater J, though doubtless i n other c r a t e r s 
yo-ung lavas are covered by debris from the c r a t e r w a l l s . 
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The impression produced by the Central Fissure i s of a 

vigorous j u v e n i l e stage, f o l l o w e d by a mature stage of 

considerably less a c t i v i t y than t h a t of the Western and 

Eastern Fissures. 

Crater F. - Though t h i s c r a t e r -is now d i v i d e d i n t o two 

sections by the T u n g u f l j o t , which has cut a deep c l e f t 

through i t , the i d e n t i c a l . h e i g h t s of the a l l u v i a l f l o o r s of 

the two p a r t s imply t h a t i t was once a single c r a t e r s t r a d d l i n g 

the T i i n g u f l j o t gorge. With i t s f l o o r at a height of over 

seven h-undred metres, t h i s i s the highest of the Jildgja craters» 

I t i s ^ s i g n i f i c a n t , t h e r e f o r e , t h a t less than f i v e metres of 

vo l c a n i c s and only one f l o w , are t o be found i n the c r a t e r w a l l s . 

These volcan i c s are cut on e i t h e r side by f a u l t s p a r a l l e l 

w i t h the f i s s u r e , which may be continuations of the 

S v a r t a h n u k s f j o l l f a u l t - g r a b e n , and are c l e a r l y older volcanics. 

The a c t i v i t y o f t h i s c r a t e r seems t o have been analogous 

t o - t h a t ^of the S v a r t a f e l l Crater; during the j u v e n i l e stages 

o f the volcano, when the f i s s u r e was everywhere narrow, t h i s 

c r a t e r was esta b l i s h e d and the small amount of volcanics 

aupted. The c r a t e r remained a c t i v e s u f f i c i e n t l y long t o be 

enlarged t o i t s present s i z e , but without the ext r u s i o n of 

much lava. During the mature stage of the volcano, when 

a c t i v i t y tended.to be concentrated i n the lower c r a t e r s . 

Crater F must have shovm l i t t l e or no a c t i v i t y . 
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Craters G and H.." - These two c r a t e r s together form the 
l a r g e s t c r a t e r group of the Central Fissure. I t i s not easy 
t o see why these c r a t e r s , ending high on the eastern shoulder 
of Svartahnioksf j o l l , should have become the l a r g e s t of the 
C e n t r a l Fissure, but i t w i l l be seen t h a t t h i s , t o some 
ex t e n t , i s explained by the topgraphy of the region. The 
southern edge of Crater G i s one hundred metres higher than 
the n o r t h e r n , yet bot h sides show a roughly equal thickness 
of o l d e r v o l c a n i c s . I t seems very i i n l i k e l y , i f the present 
topography had e x i s t e d before the volcano, t h a t any flows at 
a l l could have been extruded on t o the southern side of the 
f i s s u r e , and qxiite impossible t h a t the tv/o older southward 
f l o w i n g lavas could have been extruded from Crater Q. The 
pre-volcanic topography i n the neighbourhood of the f i s s u r e , 
must have been a f a i r l y f l a t surface sloping northeastwards 
almost p a r a l l e l t o the f i s s u r e . The succeeding m o d i f i c a t i o n ^ , 
are a l l v o l c a n i c i n o r i g i n . 

'At Craters G and H'at l e a s t twenty metres of volcanics 
have been erupted, w h i l e at Crater F, a mere f o u r hundred 
metres d i s t a n t and at a s i m i l a r h e i g h t , only f i v e metres are 
present. I t must be assumed, then, t h a t the o r i g i n a l f i s s u r e 
was wider at G, or f o r some other reason o f f e r e d less 
r e s i s t a n c e t o the upward passage of lava, than at Crater F. 
The considerable thickness of volcanics at Craters G and H 
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i m p l i e s t h a t at the end of the j u v e n i l e stage large c r a t e r s 
had been developed. There i s no f i e l d evidence which 
d i r e c t l y supports the existence of large c r a t e r s at t^).is 
stage, but the presence of twenty metres of volcanics round 
the c r a t e r r i m , more than h a l f of i t slag ( s p a t t e r from f i r e -
f o u n t a i n i n g ) , p o i n t s t o vigorous a c t i v i t y i n the c r a t e r s w i t h 
only i n t e r m i t t e n t lava e x t r u s i o n . With continued a c t i v i t y , 
the accompanying widening of the conduit and j o i n i n g of the 
c r a t e r s must have created a st a t e of a f f a i r s such t h a t the 
lav a l e v e l i n Crater G could at no time be much higher than 
t h a t i n Crater H. The lower l i p of Crater H, even at t h i s 
stage, cannot have been much higher than s i x hundred metres 
above sea l e v e l , so t h a t at no time can ̂ the lava l e v e l i n 
the two c r a t e r s have g r e a t l y exceeded t h i s height. The r i m 
of Crater G, however, i s more than seven hundred and f i f t y 
metres above sea l e v e l at i t s highest p o i n t , so t h a t i t 
f o l l o w s t h a t Crater G at t h i s , the e a r l y mature, stage of the 
volcano can never have been less than one hundred metres deep 
and may, at times, have been considerably more. I n t h i s way 
the topography, combined w i t h the high l e v e l of a c t i v i t y i n 
the c r a t e r s , produced an ovep-deepened c r a t e r at G and t o a 
les s e r extent at H. Lava outflow frcm these c r a t e r s during 
the remainder of the volcano's h i s t o r y can only have taken 
place sotthward onto the Al f t a v o t n s k r o k u r p l a i n . 
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As a r e s u l t of the excessive widening of the c r a t e r s and 

conduit a series of dovm-slipping movements fo l l o w e d which 

g r e a t l y a l t e r e d the c r a t e r shape. The greatest v e r t i c a l 

movement took place n o r t h of Crater Q, Here, where the' 

c r a t e r l i p must o r i g i n a l l y have "been one hundred and f i f t y 

metres a"bove the c r a t e r f l o o r , i t i s now. at i t s lowest p o i n t 

only ^ i f t y metres high. The surface, which slopes smoothly 

down t o t h i s p o i n t from hehing and on e i t h e r side, suggests 

t h a t the movement here was a sii^ple sagging of the country 

rock w i t h no considerable movement along any f a u l t surface. 

Thev?joints or cracks i n the lava surface are arranged 

c o n c e n t r i c a l l y w i t h respect t o the lowest p o i n t on t h i s side 

of the c r a t e r . 

The nor t h e r n side of Crater H seems to have suffered l i t t l e 

f a u l t i n g , hut at i t s n o r t h eastern end a f a u l t "begins which 

continues along the l i n e of the f i s s u r e , p a r a l l e l t o Craters 

I and J. At Crater H the movement appears t o he of the order 

of t e n metres hut here, too, sagging i n t o the f i s s u r e seems 

t o have taken place and caused the w a l l s t o disappear "between 

Graters H and I . 

South o f c r a t e r s 0- and H-the s l i p p i n g has taken place 

along consecutive and well-marked f a u l t planes, the outermost 

begins i n Crater G- and. has determined the s t r a i g h t northward 

f a c i n g scarp o f t h i s side of the c r a t e r . Leaving the c r a t e r , 
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the f a u l t r m s n o r t h eastwards, d i v e r g i n g s l i g h t l y from the 
l i n e of the f i s s u r e , \ i n t i l i t i s l o s t heneath the younger lavas 
of the A l f t a v o t n s k r o k u r p l a i n . Two other f a u l t l i n e s can he 
t r a c e d "between t h i s f a u l t and Crater H. These f a u l t s have 
caused the down-slipping of the southern edge of Crater H by 
t h i r t y or f o r t y metres. Between Craters H and I on the 
southern side o f the f i s s u r e sagging has occurred and through 
t h i s gap the yoiinger lavas have reached Alftavotnakrokur. 
These lavas, though p o o r l y exposed, seem t o have "been small 
i n amount and are h e a v i l y laden w i t h dehris from the c r a t e r 
w a l l s . The yo-unger lavas, which may form the f l o o r of 
Craters Q and H, are everywhere covered hy scree fans from the 
c r a t e r w a l l s . The c r a t e r a l m o d i f i c a t i o n s are shown i n 

Diagram 4. 
Craters I and J. - These two c r a t e r s l i e i n a shallow 

"basin i n a low rid g e of older lavas. The remains of the 
r i d g e are "best shown n o r t h of the f i s s u r e , where a smooth 
slope o f older lavas slopes g e n t l y upwards towards the f i s s u r e 
u n t i l the shallow "basin which surrounds the c r a t e r s i s reached. 
During the mature stage of the volcano t h i s p a r t of the 
f i s s u r e must have "been only moderately active so t h a t large 
c r a t e r s , l i k e A and B of the western f i s s u r e , were not formed. 

During the mature stage, the e a r l y ridge was modified "by 
a s i n k i n g of the crest u n t i l the present form was established. 
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The present c r a t e r s must have."been established a f t e r the 
s i n k i n g . Their small size implies t h a t there was no great 
a c t i v i t y f o l l o v / i n g the s i n k i n g , though at the n o r t h eastern 
end of Crater I a larg e slag cone has been b u i l t by f i r e -
f o u n t a i n i n g . There i s no evidence t o suggest t h a t any large 
q u a n t i t y of lava was extmded from t h i s p a rt of the f i s s u r e . 
The s e n i l e phase i s represented by two small slag cones i n 
Crater J . 

The remainder of the Central Fissure ha s su f f e r e d very 
l i t t l e m o d i f i c a t i o n . The m o d i f i c a t i o n which has taken place 
has been the enlargement of the c r a t e r s by piece-meal slumping, 
and some m i n o r - f a u l t i n g along the l i n e of the f i s s u r e , 
c r a t e r s K and L have been modified only by some s l i g h t sagging 
o f the nor t h e r n c r a t e r w a l l s . North East of Crater L the 
f i s s u r e resumes i t s t r e n d a f t e r being displaced by one hundred 
metres t o the n o r t h west. The two l a r g e r c r a t e r s M and N, 
of t h i s smaller appendix t o the main Central Fissure, have 
been modified only by f a u l t i n g along the l i n e of the f i s s u r e . 
The movement has been r e l a t i v e l y small, probably of the order 
of. twenty metres, and belongs t o a time between the extrusion 
o f the e a r l y lavas and the formation of the present c r a t e r s . 
A l i n e of small cone-shaped c r a t e r s f o l l o w s Crater N. I t i s 
u n l i k e l y t h a t the lava l y i n g t o the n o r t h of these c r a t e r s was 
extruded from the c r a t e r s as they are today-. The lavas 
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pro"bably belong t o the j u v e n i l e or e a r l y stage of the volcano 
and the present c r a t e r s post-date them. The absence o f any 
la r g e c r a t e r s suggests t h a t t h i s p a r t of the f i s s u r e has been 
comparatively i n a c t i v e . 

I t i s s i g n i f i c a n t t h a t the only explosion breccia foiind 
i n E l d g j a should occur i n one of the smallest c r a t e r s (Crater 0). 
I t seems conclusive proof t h a t explosive a c t i v i t y has played 
a n e g l i g i b l e p a r t i n c r a t e r formation i n Eldgja. 

The a c t i v i t y of the Central Fissure may be summarised 
b r i e f l y as f o l l o w s : -

1. E a r l y J u v e n i l e stage; e r u p t i o n along the whole l e n g t h 
of the f i s s u r e ; considerable f i r e - f o u n t a i n i n g and i n t e r m i t t e n t 
e x t r u s i o n of lava. 

2. Late Juvenile stage; a c t i v i t y waning i n Crater F and 
the three n o r t h eastern c r a t e r s , vigorous a c t i v i t y i n Craters 
Or and H, w i t h the beginning of c r a t e r formation. 

3. E a r l y Mature stage; l i t t l e a c t i v i t y i n Crater P and 
the three n o r t h eastern c r a t e r s ; large c r a t e r s formed at G 
and H, p o s s i b l y f a i r l y l arge lava es^trusions onto the 
A l f t a v o t n s k r o k u r p l a i n . 

4. Late Mature stage; probably no a c t i v i t y i n Crater F 

and the three n o r t h eastern c r a t e r s ; c o l l a p s i n g and sagging 

at c r a t e r s Q and H; and perhaps also at I and J; down-

f a u l t i n g of south side of f i s s u r e at c r a t e r s M and N; s l i g h t 

slTomping i n other c r a t e r s ; f u r t h e r f a i r l y large extrusions 
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onto the A l f t a v o t n s k r o k u r p l a i n s . 

• 5. Senile stage; s l i g h t a c t i v i t y i n the c r a t e r s ; formation 
of the slag cones of Crater J. 
The Eastern Fissure. 

The c r a t e r s of the Eastern Fissure are more impressive 
than the others and i t was t h i s p a r t of Bldgja t h a t Thoroddsen 
had i n mind when he wrote - " I had ridden over the southern 
outflow o f the Skaelingar range, when suddenly I discovered 
t h i s great c l e f t which has, as Sapper says, 'with sovereign 
acorn', t o r n s t r a i g h t through mountans and ridges and stretches 
southward as f a r as the eye can see. This great c l e f t o f f e r s 
a most picturesque appearance, w i t h i t s perpendicular t u f f 
and lava w a l l s , t o r n rocks and chasms, and the c l e a r v m t e r f a l l s 
which, here and t h e r e , inish down the perpendicular w a l l s . 
I f one stands at the bottom of the c l e f t one can imagine the 
mighty power-v/hich breaks through so many metres of rock as 
though they were cake." (Thoroddsen 1925, P.67). 

Though the Eastern Fissure i s eight kilometres long i t 
contains only f o u r main c r a t e r s , i n c l u d i n g the greatest Eldgja 
c r a t e r , the northernmost, which i s f i v e kilometres i n length. 
I n a l l . p r o b a b i l i t y the c r a t e r development v/hich has taken 

place i n the Eastern E l d g j a Fissure i s \iniq.ue among f i s s u r e 

volcanoes. 
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Crater Q.- - Crater Q and the Eastern Fissure begin s i x 
hundred metres t o the south east of the Central Fissure, on 
the n o r t h e r n shoulder of the mountain A x l i r . The c r a t e r i s 
a l i t t l e more than a k i l o m e t r e and a h a l f i n l e n g t h and has a 
f a i r l y constant v/idth o f about two hundred iQetr.eSi.--.. . The 
p r e c i p i t o u s southern w a l l of Crater Q reaches a height of 
almost one hundred and seventy metres above the c r a t e r f l o o r , 
and i s nowhere less than eighty metres high. At i t s greatest 
height the southern w a l l i s formed of roughly one hundred 
metres of Palagonite t u f f s o v e r l a i n by seventy metres of 
v o l c a n i c s . These volcanics are inaccessible, but the 
f o l l o w i n g t a b l e gives approximately the sequence. 

Older "Volcanics of the southern w a l l of Crater Q. 
Slag and Ash 3 m. 

5. Lava 2 m. 
Slag and Ash 3 m. 

4. Lava 2 m. 
Slag and Ash 2 m. 

3. Lava 4 m. 
Slag and Ash 10 m. 

2. Lava 5 m. 

Slag and Ash 20 m. 
1. Lava 14 m. 

Resting on Palagonite formation t u f f s . 
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P l a t e 16 

Crater Q, from the north. The southern w a l l has a maximum 
height of one hundred and seventy metres. The broken and 
i r r e g u l a r northern w a l l i s l e s s than f i f t y metres high f o r most 
of i t s length. The s t e p - f a u l t i n g of the older v o l c a n i c s on the 
southern w a l l i s very c l e a r l y seen i n t h i s photograph at the 
eastern and western ends of the c r a t e r . I n the l e f t foreground^ 
on the northern bsmk of the Str a n g a k v i s l r i v e r ^ t h e broken, older, 
lava, surface i s seen. 



The southern w a l l of the c r a t e r has suffered considerable 
slumping and f a u l t i n g i n t o the f i s s u r e . Movement along 
numerous p a r a l l e l cracks i n l i n e w i t h the c r a t e r has r e s u l t e d 
i n stepped .or te r r a c e d slopes and inward dipping lavas close 

> t o the c r a t e r l i p . The greatest movement seems t o have taken 
place i n tv/o small sections, at the extreme south western end 
of the c r a t e r , and near the n o r t h eastern end. The f a u l t i n g 
i s p a r t i c u l a r l y w e l l shxuwn i n Plate 16. 

The northern w a l l contrasts w i t h the southern i n being, 
f o r most of i t s l e n g t h , less than f i f t y metres above the 
c r a t e r f l o o r . At i t s n o r t h eastern end the northern w a l l 
i s f i f t y metres h i g h , but as i t i s followed south westward 
the general height f a l l s towards the centre of the c r a t e r t o 
t h i r t y metres and i n one place t o only t e n metres. Prom the 
centre of the c r a t e r , the northern w a l l gradually gains i n 
height u n t i l , at the south western end of the c r a t e r , i t j o i n s 
the southern w a l l at a height of eighty metres above the 
c r a t e r f l o o r . The older volcanics of the northern w a l l 
are considerably t h i n n e r than those o f the southern and i t 
appears t h a t except at the n o r t h eastern end, the upper 
members are missing. The sequence at the n o r t h eastern end 

i s as f o l l o w s : -
Slag and Ash 1, 0 m. 

5. Lava 0. 5 m. 

Slag and Ash 1. 5 m. 

- 81 -



P l a t e 17 

Crater Q, from the north. The seventy metre t h i c k , o l d e r 
v o l c a n i c s can be c l e a r l y seen on the southern c r a t e r w a l l , and, 
at the l e f t side of the photograph, the s t e p - f a u l t i n g and r e s u l t i n g 
t e r r a c i n g . Pronounced sagging of the older voloanics can be seen 
i n two pla c e s to the r i g h t . The very i r r e g u l a r and fr a c t u r e d 
slope of the northern w a l l i s w e l l shown. 



4. Lava 0. 5m. 

Slag and ash 2. 0 m. 
3. Lava 2. 0 m. 

Slag and ash 2. 0 m. 

2. Lava 0. 3 m. 

Slag and ash 3. 0 m, 

1. Lava 0. 6 m. 

Slag and ash 2. 0 m. 

Resting on Palagonite Formation t u f f s . 

The surface of the older lavas i s cracked and broken 

on the n o r t h side of the f i s s u r e , dips steeply northward and 

disappears beneath the al l u v i u m of Strangakvial, (See Plate 17). 

North o f S t r a n g a k v i s l , however, the v a l l e y side, which r i s e s 

northward away from S t r a n g a k v i s l and Crater Q, i s covered by 

E l d g j a lavas. These lavas r i s e at l e a s t f i f t y metres abxsve 

S t r a n g a k v i s l and the c r a t e r f l o o r and, l i k e the lavas of the 

no r t h e r n w a l l of Crater Q, are broken and f r a c t u r e d . 

The f l o o r of Crater Q i s formed of younger lavas broken 

here and there by small vents w i t h surroTinding mounds of slag. 

The most p e r f e c t l y preserved of these i s at the south western 

end of the c r a t e r and i s a v e r t i c a l - w a l l e d p i t about ten metres 

deep and f o r t y i n diameter. The vent-walls are covered by a 

t h i c k c o a t i n g of l a v a w i t h h o r i z o n t a l j o i n t i n g which has 

broken away i n places, r e v e a l i n g a sequence of f i v e t h i n flows 

w i t h no i n t e r c a l a t e d slag. These form the f l o o r of Crater Q 



P l a t e 18 

The southwestem vent of Crater Q, from the vent f l o o r . 
I n the foreground l i e large blocks of older volcsinics from the 
northern w a l l of Crater Q can be seen i n the upper r i g h t side 
of the photograph. One of the blocks r e s t s on a small dome 
of pahoehoe, the l a s t eruptive product. Behind, the younger 
lavas of the f l o o r can be seen surmounted by a tabular remnaint 
of the once continuous e n c i r c l i n g w a l l of s l a g . 



at t h i s p o i n t . To the south and west t h i s vent has been 
covered by screes from the high c r a t e r w a l l s , but on the 
.other two sides the surrounding high r i m of slag has been 
preserved. The i?im i s about t e n metres high w i t h an almost 
v e r t i c a l inner w a l l and a t h i r t y degree outer slope. I n the 
centre of the p i t , i s a small slag cone two metres high. 
This vent i s shown i n Plate 18. ' Two h-undred and f i f t y metres 
n o r t h east on the c r a t e r f l o o r i s the second vent of Crater Q. 
I t i s about seven metres wide and ten long. L i t t l e can be 
seen of t h i s vent, apart from the i r r e g u l a r slag w a l l s . 
H a l f way along Crater Q the l a r g e s t of the vents occurs. I t 
i s i m p e r f e c t l y preserved, but the remains of a c i r c u l a r slag 
w a l l one hundred and f i f t y metres i n diameter can be seen. 
The inne r p a r t of the vent i s overgrown v/ith mosses and grass 
but there are, here and t h e r e , lov/ slag mounds and a small 
slag cone i n the centre. North eastwards from t h i s vent the 
c r a t e r narrows and the screes from opposite w a l l s have jo i n e d 
t o obscure any younger volcanics present. (Crater Q' i s 
shown i n Plates 19 and 20). Between Craters Q and R the 
n o r t h e r n w a l l has sagged and disappears beneath the younger 
lavas and i t i s through t h i s gap t h a t Strangakvisl flows. 
The southern w a l l of Crater Q i s continued n o r t h eastwards as a 
s e m i - c i r c u l a r f a u l t scarp which forma a quarter c i r c l e round 
Crater R, f a l l i n g i n height a ^ t does not 
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P l a t e 19 

The i n t e r i o r of Crater Q, from the northeast. The continuity 
between the older volcamics on both s i d e s of the c r a t e r can be 
seen from t h i s photograph, and the pronoxmced dip to the north. 
I n the foreground i s a remnant of a young s l a g cone. I n the 
distance,on the f l o o r of the crater^the s l a g w a l l s of the w e l l -
preserved south western vent can be seen. 



Between Crater Q and Crater R i s a f l a t f l o o r of 
yoTinger lavas. Several i r r e g u l a r slag mounds suggest t h a t 
small l a t e - s t a g e vents e x i s t e d here, but t h e i r form has been 
destroyed by S t r a n g a k v i s l , which cuts deeply i n t o the 
younger lavas, showing l.iS metres of massive lava o v e r l y i n g 
a s e r i e s of t e n flows which average 0.25 metres i n thickness. 
The younger lavas continue eastward, betvieen the arcuate 
scarp described above and Crater R. 

Crater R. - This c r a t e r begins three hundred metres from, 
• 

and i n l i n e w i t h , Crater Q. The c r a t e r i s j u s t over two 
hundred metres long and a l i t t l e less than two hundred metres 
wide. The northern w a l l i s f i f t y metres high of which the • 
upper se.ven metres are formed of older volcanics. These 
older v o l c a n i c s slope upwards away from the f i s s u r e and can 
be t r a c e d n e a r l y two hundred metres from the c r a t e r edge. 
The southern w a l l o f Crater R i s f o r t y metres high w i t h the 
f o l l o w i n g , probably incomplete, succession of older volcanics: 

Slag and Ash 1. 0 m. 
3. Lava 0. 6 m. 

Slag and Ash 1. 5 m. 
2. Lava 4. 0 m. 

Slag and ash 3. 3 m, 
1. Lava 1. 0 m. 

Base not seen. 
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Plate 20 

The i n t e r i o r of Crater Q, from the south western end of the 
southern w a l l . I n the foreground^on the f l o o r of the crater, 
l i e s the south western vent, behind, on the c r a t e r f l o o r , l e s s 
d i s t i n c t s l a g mounds mark the s i t e of vents now obscured by d e b r i s . 
StrangiJcvisl i s seen to the north of the crater', the slopes to 
the north of Strangakvisl have a cover of older l a v a s . I n the 
distance Craters fi and S are seen. 



The 'broken upper surface of the older volcanics slopes 
south eastward and disappears beneath the younger lavas which 
have flowed eastward "between t h i s crater and Craters Q and S 
on either side. 

The f l o o r of Crater R i s paved w i t h young pahoehoe Ibava. 
Between Craters R and S slumping of the southern wall of the 
fissure has taken place and through t h i s gap yotinger lavas have 
made t h e i r way eastward. 

Crater S. - This crater follows immediately after Crater R. 
I t i s four hundred and f i f t y metres long and one hundred and 
f i f t y metres wide. The northern v/all i s sixty metres high 
and shows f i f t e e n metres of older volcanics. The older lavas, 
which are broken by cracks p a r a l l e l to the fissure?, slope 
upwards away from the crater f o r a distance of two hundred 
metres. 

The southern w a l l of the crater i s f i f t y metres high and 
shows the following succession of older lavas. 

5. Lava 0. 7 m. 
Slag and Ash 2. 3 m. 

4. Lava 0. 8 m. 
Slag and Ash 1. 5 m. 

3. Lava 0. 7'm. 
Slag and Ash 1. 8 m. 

2. Lava 1. 2 m. 

Slag and Ash 2. 7 m. . 
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P l a t e 21 

Part of the basin between Craters S and V, from the north 
e a s t . I n the foregrotind an i s o l a t e d tabular block of older 
l a v a i s seen. Behind, on the extreme l e f t of the photograph^is 
the main c e n t r a l mass of older l a v a s , and, p a r t i a l l y superimposed 
on t h i s , t h e large s l a g cone T, two hundred metres i n diameter. 
Through a break i n the w a l l s , the vent within the cone csin be 
seen. Behind the s l a g cone i s Crater S and on the southern 
slope the marked hvimp produced by the V f a u l t s described i n the 
t e x t . 



1. Lava 2. 4 m. 

Resting on Palagonite f o m a t i o n t u f f s . 

The southern slope of C r a t e r S i s broken by two 

i n t e r s e c t i n g f a u l t s which form a broad V, the apex of which 

p o i n t s up the slope, and both of which downthrow towards the 

f i s s u r e . The inner undisturbed part of the V has an unbroken, 

though somewhat eroded, s u r f a c e , but the downthrown blocks 

are i r r e g u l a r and broken. South of the f a u l t s these older 

l a v a s disappear beneath the younger l a v a s i n the v a l l e y of 

"the E l y t h r i Ofaera which flows between C r a t e r S and the lower 

slopes of the SkaelingaSJ h i l l s . 

C r a t e r S has a f l a t f l o o r of younger l a v a s . Between 

C r a t e r S and C r a t e r V the f i s s u r e i s of considerable i n t e r e s t . 

Here, any e a r l y c r a t e r s which may have e x i s t e d have been 

destroyed, and only a broad and shallow b a s i n remains. The 

b a s i n i s roughly c i r c u l a r and approximately four hundred metres 

i n diameter, bordered to the south, east and west by broken 

and t i l t e d masses of older l a v a s . I s o l a t e d remnants of 

o l d e r - l a v a s occur w i t h t h e i r basement of palagonite t u f f , 

notably i n the north western part of the b a s i n , where l a t e r 

a c t i v i t y has formed a new c r a t e r , C r a t e r U, w i t h i n the older 

l a v a s . The i s o l a t e d masses of older l a v a s are surro\anded by 

the younger l a v a which forms the f l o o r of the b a s i n , and on 

which stands the l a r g e vent T. See P l a t e s 21 and 22. T h i s 
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P l a t e 22 

The vent T, from the e a s t . Within the broken s l a g w a l l s 
the inner vent i s seen. To the r i g h t of the cone l i e the 
i s o l a t e d older lavas of the ba s i n . To the l e f t of the vent the 
northern w a l l of Crater S i s seen. A small s e c t i o n of the older 
l a v a s can be seen to have slumped downwards^.by about ten metres, 
at the eastern end of the w a l l . 



vent i s very similar i n form to those of Crater Q. An inner, 
pear-shaped vent, roughly f i f t y metres long and pointing east, 
has been cut through a series of t h i s younger lava flows, of 
which two metres are exposed. The f l o o r i s covered with 
debris from the walls but two small slag mounds can be seen. 

^ Surrounding the younger lavas and the vent i s a slag 
-wall now completely broken through at two points, but reaching 
twBnty metres i n height between. The slag wall i s roughly 
c i r c u l a r and one hundred and twenty metres i n diameter, with 
the vent at i t s centre. A small slag cone l i e s t h i r t y 
metres t o the north west of the vent T; i t i s f o r t y metres 
i n diameter w i t h low walls roughly four metres high. The 
Nythri Ofaera flows southward from Crater V through the open 
northern side of the basin (See plate 23) and makes an e x i t 
through the older lavas of the south eastern side to j o i n 
Strangakvisl, south of Crater S. iPlate 24 shows the Craters 
Q, R, S and U and vent T, from the south eastern wall of 
crater V. 

Crater V. - This crater i s almost exactly f i v e kilometres 
long and runs from Crater S to the southern flank of Gjatindur. 
Close to i t s open south western end the crater widens to six 
hundred metres, but a kilometre t o the north east, narrows 
again t o three hundred metres and remains at t h i s width f o r 
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P l a t e 23 

The Nythri Ofaera, flowing from Crater V towards the camera. 
The f l a t f l o o r of alluvium i s broken only by small s l a g cones 
and r i n g s . One i s seen i n the immediate foreground. 



roughly half a kilometre. North eastward from t h i s 
c o n s t r i c t i o n the crater increases i n width once more and 
remains at a roughly constant width of f i v e hundred metres 
f o r the remaining three and a half kilometres of i t s length. 
There i s no great v a r i a t i o n i n the height df the crater walls. 
One. of the lowest sections, where the Nythri Ofaera plunges 
over the northern w a l l , (see Plate 25) i s roughly one hundred 
and ^ i x t y metres above the crater f l o o r . The highest section 
of the walls, where the crater narrows, muBt be at least two 
hundred and f i f t y metres above the crater f l o o r . The older 
vo.lcanics, which everywhere form the l i p of the crater, vary 
i n thickness from twenty to seventy metres. Only two lava 
flows are seen, forming roughly t h i r t y percent of the volcanics, 
the remainder being slag and ash. Accurate sections are 
d i f f i c u l t to obtain because of the large distance between 
opposite walls and the i n a c c e s s i b i l i t y of the volcanics 
themselves. 

Slumping and sagging on a small scale has taken place 
along the crater l i p , and t h i s i s w e l l seen i n Plates 25 and 
26. 

The remarkably f l a t f l o o r of the crater (well seen i n 
Plate 26)suggests that beneath the present cover of alluvi\am 
there i s a f l o o r of younger lava similar to that of Craters 
Q, R and S. The alluvium i s broken here and there by small 
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P l a t e 24 

Craters Q, S, S and U and the vent T, from the southern end 
of Crater V. I n the foreground i s seen the i r r e g u l a r , r i d g e d 
slope produced by slumping of the older v o l o a n i c s . The I l ^ t h r i 
Ofaera i s seen flowing through the b a s i n between Craters S and 7. 
On the extreme r i g h t i s seen the Crater U cut through col l a p s e d 
older voloanics, and to the l e f t ^ j u s t above the river,more older 
voloanios. The vent T l i e s behind; behind the vent i s seen the 
northern w a l l of Crater S. The contrast between the inner f a u l t e d 
and the outer unfaulted southern slope of Crater S i s w e l l shown. 
I n the distance i s seen Crater f l i e s e m i - c i r c u l a r scarp 
mentioned i n the text,with i t s steep and very broken s l o p e , i s seen 
to the l e f t of the c r a t e r . 



groups of slag cones and rings less than three metres high 
and which represent the waning stages of the a c t i v i t y of 
the crater.' 
The A c t i v i t y and Evolution of the Eastern Fissure. 

The craters of the Eastern Fissure contrast with those 
of both the Western and Central Fissures. Though the 
eastern craters have been superimposed on a topography 
similar to that of the Central Fissure, they are much larger 
i n size, comparing-in t h i s way with the craters of the 
Western Fissure, but d i f f e r i n g from them i n ccraplexity. 

Crater - There are three features of t h i s crater which 
need to be explained. (1) the high southern v/all, with i t s 
t h i c k cover of early volcanics, (2) the much lower northern 
w a l l , w i th i t s shattered and incomplete cover of early 
volcanics, and (3) the older volcanics on the northern slopes 
of the Strangakvisl valley. I t i s ($aite impossible, with 
the present shape of the crater and i t s surroundings, f o r 
lava flows from the crater to have reached the northern slopes 
of the Strangakvisl valley. I f these lavas were extruded 
from Crater Q i t fO11O\SB that at the time of the extrusion 
the Strangakvisl valley did not exist. I t follows too, 
that \inless the northern wall corresponded i n height with 
the southern, i t i s impossiT3S f o r the seventy metres of early 
volcanics, including lavas,'to have been poured out above the 
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P l a t e 25 

Crater V from the south. Three and a h a l f kilometres of 
the c r a t e r are shown u n t i l i t terminates on GJatindur, The 
opposite w a l l s are roughly two hundred metres above the c r a t e r 
f l o o r . Wiiere the Nythri Afaera plunges over the w a l l i n a double 
f a l l , a large mass of older v o l c a n i c s has subsided and now forms 
the l i p of the lower f a l l . 



hundred metre high wall. The southern crater waHnow f a l l s 
as low as eighty metres i n places but t h i s i s the result of 
sagging and f a u l t i n g of the crater l i p after the extrusions 
of the early volcanics. The present d i s t r i b u t i o n of the 
early lavas requires that at the time of t h e i r extinision the 
v/alls should have been equal i n height and, fur t h e r , that they 
should have been nowhere much less than one hundred and f i f t y 
metres above the present crater f l o o r . The early volcanics 
of the northern w a l l , though probably incomplete, are 
i n d i v i d u a l l y ccmparable i n thickness with the lower members 
of the southern w a l l volcanics. I t follows, then, that the 
slope leading down to the north from the northern wall of 
the fiBsure, cannot have been of great steepness. I t was 
down t h i s compar^ively gentle slope that the lavas flowed, 
which are now on the northern side of Strangakvisl. 

During the early stages of the volcano i t isipoob^ble 
that a series of cone-shaped slag craters were developed. 
The great thicknesses of slag interbedded with, and exceeding 
i n thickness, the older lavas, hov/ever, show that vigorous 
and prolonged a c t i v i t y i n the , form of fire-fo\mtaining was 
taking place, ^ As t h i s a c t i v i t y continued, large craters must 
have been formed by piecemeal collapse of the walls, and t h i s 
process continued u n t i l a single crater v/as formed equal t o , 
or exceeding i n size, the present Crater Q. Excessive 
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P l a t e 26 

Crater V,from Gjatindur. I n the l e f t foreground the older 
v o l c a n i c s can be seen to wedge out away from the f i s s u r e . I n 
the l e f t middle distance the older v o l c a n i c s are f a u l t e d and 
sagging at the c r a t e r l i p . The c r a t e r f l o o r i s quite f l a t and 
probably underlain by yoiinger lavas', two small s l a g mounds are 
seen on the c r a t e r f l o o r . Almost i n l i n e with the f i s s u r e i s a 
low c o n i c a l h i l l s e t against the i c e of MiyrdalsjokullJ t h i s i s 
the mountain S v a r t a f e l l a t the eastern end of the Western F i s s u r e , 



enlargement of the crater and conduit, may alone have caused 
the whole-sale collapse of the northern crater v/all, though 
a temporary withdrawal of the lava column may have contributed. 
At t h i s stage the crater had taken on the essentials of i t s 
present day appearance, with early lavas l y i n g to the north 
of, and above, the early lavas of the collapsed northern w a l l , 
and separated from them by a f a u l t zone which i s now the 
lower Strangakvisl valley. I t seems l i k e l y that the f a u l t i n g 
and slumping of the southern wall also belongs to t h i s time. 

A f t e r the collapse, further actfvity must have cleared 
away debris from the present crater, and extruded the series 
of younger lavas v/hich now form the f l o o r . During the last 
stages of a c t i v i t y the vents and slag cones of the crater 
f l o o r were formed. 

. This probable evolution of Crater Q i s shown i n Diagram 5. 
Craters, R, S and U. - The Eastern Fissure as a whole 

presents the anomalous features of a thick.series of volcanics, 
including lava flows, high on the walls of deep craters, and 
a l l w i t h outlets at f l o o r l e v e l . 

The great thickness of the volcanics of the present 
crater ¥/alls shows that at the time of the extrusion of the 
upper members the feeding conduit must have been widened and 
small craters, at least, formed. At t h i s stage i t i s unlikely 
that the uppermost of the older lavas could have been extruded , 
f o r example from Crater Q, i f a gap one h\mdred and f i f t y 
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metres lower had existed between Grater Q and Crater R, f o r 
i t has been shown that at S v a r t a f e l l , under these circiamstances, 
only two early flows wer4 extruded from the summit crater. 
The gaps, then, between Craters Q and R and R and S and the 
basin bet?/een Craters S and U, are clearly not features of 
the o r i g i n a l topography and must be volcanic i n o r i g i n . They 
c l e a r l y belong to the general subsidence of the mature stage 
of the volcano. 

Before and during the early phase a shallow trough 
probably existed between the Skaelingar h i l l s and A x l i r , and 
through t h i s trough the Nythri-Ofaera and Strangakvisl flowed. 
The general l e v e l here cannot have been much less or much 
greater than the present height of the northern walls of 
Craters R and S, f o r early lavas were extruded onto the 
northern h i l l s i d e from both craters, but reached no great 
distance from the fi s s u r e . The general pattern of events 
then closely followed that of Crater Q. With continued 
a c t i v i t y the conduit and craters were enlarged u n t i l Craters 
R and S must have coalesced, and these craters, i n tur n , may 
have been joined to Craters Q and V. Further a c t i v i t y may 
have led to over-widening and the crater walls became unstable. 
A f a l l in.the lava l e v e l i n the crater may have precipitated 
the collapse. The southern wall of the fissure subsided, 
along an arcuate f a u l t zone, which forms the scarp already 
described round Cr'ater R and along the f a u l t s which cut the 
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southern slope of Crater S. Probably some movement took 
place along a f a u l t zone between Craters R and S, causing 
Crater R to move downwards relai?ive to Crater S. Probably 
also the northern walls of Craters R and S suffered some 
s l i g h t sagging causing the older lavas to dip gently inwards 
towards the two craters. I t i s d i f f i c u l t to estimate the 
t o t a l downthrow, but the movement of the southern wall of 
Crater S was not less than f i f t y metres, and probably a few 
more metres i n the case of Crater R. The sagging St the 
northern walls of the two craters was a l i t t l e more than 
ten metres i n the case of Crater S but may have been as much 
as t h i r t y i n the case of Crater R. 

Between Craters V and S l i t t l e now remains of the older 
volcanics and nothing of the early craters. I t i s \mlikely 
that the height §t the oldecrater l i p was lower than at 
Crater S. The material o r i g i n a l l y forming the crater walls 
has presumably f a l l e n below the l e v e l of the younger lavas 
which now f l o o r the basin. I t i s probable that t h i s 
subsidence took place at the same time, and f o r similar 
reasons, as the collapse of the other craters of.the Eastern 
Fissure. 

Following the general collapse of Craters R and S, 
and the fissure to the north east of S, further a c t i v i t y 
re-established the craters and the young lavas which form 
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t h e i r flows were extruded. Later a c t i v i t y i n the "basin 
iDetween Craters S and V resulted i n the estahlishment of a 
new crater, U, c u t t i n g through a collapsed, inward-dipping 
mass of older lava on the northern side of the hasin. 
During the waning stages, a c t i v i t y tended to he concentrated 
hetween the new Crater U and Crater 3, and resulted i n the 
formation of the vent and slag cone T. 

Crater V. - The early fissure prohahly formed i n a 
shallo?/ valley draining to the southwest; slowly the early 
volcanic deposits of slag and lava "built up a low ridge. 
Lava extrusions took place only through the natural outlet 
of the valley to the south west, except f o r one small flow 
which almost reached the Skafta valley from a shallow saddle 
on the Skaelingar ridge. Suhsequent a c t i v i t y i n the crater 
resulted only i n i t s enlargement to i t s present dimensions. 
This seems to have "been accomplished "by piecemeal collapse 
of the. walls. The crater almost everywhere shows signs 
of marginal slumping. The results of one of the largest 
of these movements can "be seen at the Nythri Ofaera water f a l l , 
where a large t i l t e d mass of older lavas, f i f t y metres high, 
dips inwards at t h i r t y degrees and disappears "beneath the 
crater f l 5 o r . 

The youngest lava from the crater s o l i d i f i e d to form the 
present f l o o r and the dying a c t i v i t y produced the few 
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scattered slag mounds and cones of the crater f l o o r . The 

formation of t h i s very large crater i s puzzling. No other 
Eldgja crater approaches i t i n size, and yet the largest of 
the other ElBgja craters have a l l been subject to subsidence 
on a major scale. I t would seem that the length of t h i s 
large crater i s the result of the loc a l uniformity of the 
topography, which allowed the outflow of lava only at the 
extreme south western end of the crater. The present depth 
-of the crater must be due to the collapse of the southern wall 
of the fissure at Craters R and S, which allowed the lava 
from a l l the interconnected craters of the Eastern Fissure 
to overflow from t h i s low breach i n the southern w a l l , and 
provided a low maximum height above which the lava i n the 
craters could not r i s e . But Crater Q i n i t s early mature 
stage could only overflow from i t s extreme north eastern end, 
and i t too had a low maximum lava height fixed by the collapse 
.of the south w a l l , and yet, though the height of the soutiiem 
wa l l of Crater Q approaches the height of the walls of 
Crater V, i t i s less than half as wide, and has suffered a 
major collapse of the northern w a l l . The explanation of 
these anomalies may be that Crater Q i s now narrow because 
of the collapse of i t s northern w a l l , and that o r i g i n a l l y i t , 
and the other large craters of Eldgja (G, H, Q, R and S), may 
have approached, i f not exceeded, ^rater V i n width, and have 
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"been reduced i n size v;hen t h e i r collapsing walls moved 
downwards and inwards. Crater V, then, owes i t s size to an 
a c t i v i t y which was vigorous enough to enlarge the crater to 
i t s present dimensions, hut not vigorous enough to produce 
an over-widened conduit and crater. 

The a c t i v i t y of the Eastern Fissure may "be summarised 
as follows:-

1. Early Juvenile stage; the estahlishment of the fissure 
and extmisioh of the early older lavas; rows of slag cones 
formed along the l i n e of the fissure "by f i r e fountaining hut 
no true craters. 

2. Late Juvenile stage; continued extrusion of older 
lavas and deposition of slag and ash "by f i r e fountaining; 
craters "beginning to form. 

3. Early mature stage; continued a c t i v i t y producing 
very large craters, and over deepened craters; "beginning of 
major extrusions. 

4. Late mature stage; collapsing on a major scale i n 
craters Q, R and S; continued extrusion of major flows now 
through breaches i n the walls. 

5. Senile stage; majority of lava i n the craters s o l i d i f i e d ; 
a c t i v i t y concentrated i n one or two minor vents i n crater Q 
and the large vent T; waning stages producing the small slag 
mounds and cones, 
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DETAILED DESCRIPTION OF THE ELDGJA LAVA FIELDS. 

The Bldgja lavas f a l l i n t o two d i s t i n c t groups. Those 
from the Central and Eastern Fissures which flowed down the 
Skafta valley onto Methalland and Landbrot, here called the 
Eastern Lavas, and those which flowed from the western Fissure 
and from the Ice Cap down the Holmsa and associated valleys 
to Myrdalssandur, here called the Western Lavas. 

The Eastern Lavas. 
The Eastern Lavas are exposed i n four l o c a l i t i e s ; i n 

the valley of the Sythri Ofaera, where they originate from 
the Central Fissure; i n the valley of the Nythri Ofaera, 
whei'e they originate from the Eastern Fissure; i n the north 
western part of Methallandssandur, here called Methallandshraun; 
and i n Landbrot, here called Landbrotshraun. 

The Central Fissure flows. - As a rule the early lavas 
from Eldgja have been covered, by the l a t e r , larger flows. 
Along the higher parts of the Central Fissure, however, and 
to a lesser extent the Eastern Fissure, the early flows have 
been preserved by the diversion of the l a t e r lavas to the 
lowest parts of the larger craters. Thus at the south 
western end of the Eastern Fissure, three of the early flows 
are w e l l e^cposed. The easternmost of these, originating i n 
Crater F, has .flowed south eastward down the eastern branch of 
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the Tungufljot. The flow i s roughly six kilometres long, 
and i s joined a f t e r three kilometres hy the second of the 
older flows, v;hich seems to have arisen from hoth Crater P 
and Crater G. The two flows have an average width of ahout 
ten metres, though they reach t h i r t y metres i n width i n places. 
Their average thiclaiess i s ahout three metres. 

The t h i r d flow i s only two kilometres i n length and has 
flowed southward along the top of the plateau which borders 
the southern end of the Alftayatnskrokur pl a i n . This flow 
has a roughly constant width of two hundred and f i f t y metres 
and i s ahout two metres th i c k . 

At the northewestern end of the Central Fissure older 
lava flows can he seen to have flowed southward from Craters 
M and N and .northward from Craters N, 0 and P. The flow from 
Crater M has floY/ed through the gorge of Thorsteinsgil f o r two 
kilometres,until i t disappears beneath the younger lavas to 
the south. Only at the southern end i s the flow more than 
ten metres wide, i t s thickness i s vmcertain but may be four 
or f i v e metres. From Crater N a similar, but much wider, 
flow runs p a r a l l e l to the one just described. This flow i s 
two kilometres long, f o r t y metres i n width and between one and 
two metres thick. I t too disappears beneath the younger 
lavas i n the Sythri Ofaera valley. Only a rough estimate 
fian be.given f o r the thickness of the lavas north of Crater N, 

[ 
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but i t i s i i n l i k e l y that they are more than three or four 
metres i n thickness. I n the central part of the Central 
Fissure, north of Alftavatnskrokur p l a i n , no early flows are 
v i s i b l e . North of the fiss u r e , i t i s a matter of uncertainty 
(because of over^fAng ash) where the older volcanics cease, 
but from the topography, they seem to stretch uniformly about 
f i f t y metres north of the fissure. South of the fissure 
the older lavas have been overv/helmed by the younger lavas 
from Craters, H, I , J and K. These lavas have flooded out 
over the shallow basin. They are nov/ unfortimately, much 
obscured by alluvium from the Sythri Ofaera and i t s 
t r i b u t a r i e s . I t i s u n l i k e l y that an average thickness of 
t h i r t y metres w i l l be an overestimate f o r these lavas. From 
Alftavatnskrokur the younger lavas converge into the steep 
added narrow Valley of the Sythri Ofaera below the plain. 
Thoroddsen (1925 P.70) has stated that here "the v i s i b l e lava 
i s a younger smaller stream which has flov;-ed over a broader 
stream". While t h i s i s probable, no f i e l d evidence could 
be found which supported the statement. Close to Alftavotn 
the lava flow towers i n places twenty or t h i r t y metres above 
the adjacent valley sides. This phenomenon may have been 
caused by the' squeezing together of the solid and semi-solid 
upper layers of the flow as i t flowed from the broad p l a i n 
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i n t o the narrow valley and gorge. The younger lavas follow 
the narrow valley of the Sythri Ofaera f o r f i v e kilometres 
from Alftavotn u n t i l they disappear under the Laki lava of 
the Skafta valley. Over t h i s distance the flow exhibits 
what can only be described as a macro-ropy structure. 
Whenever the flow narrows, the surface has been thrown i n t o 
great folds ten metres or so i n height. The folds stretch 
across the flow from side to side, but have been bov/ed 
downstream by the cen t r a l , faster moving l i q u i d . 

At no point i n the lower valley of the Sythri Ofaera, has 
the r i v e r cut through the upper flow to expose an underlying 
lava, though an underlying flow or series of flows i s probably 
present. The thickness of the lava i n the lov/er valley i s 
u n l i k e l y to be less than f i f t y metres. 

The Eastern Fissure flows. - The older lavas of the 
Eastern Fissure have formed only two well-defined flows. 
The minor flow, already described, has flowed southward from 
a shallow saddle high on the Skaelingar range. I t i s less 
than two kilometres i n length, about t h i r t y metres i n width 
and perhaps four metres i n thickness. The other major flow^, 
or flows, have flowed down the valley of the Nythri Ofaera. 
These flows^are now covered by younger lavas, but they seem 
to have been more than a kilometre i n width, and t h e i r depth 
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P l a t e 27 

Yovinger lavas and Craters R and S, from the north Skafta feeder. 
I n the foregroxaid are seen the yoimger lavas with a smooth p l a t y 
surface. I n the centre of the photograph, with the northern h i l l s 
behind i s seen Crater S and to the l e f t ^ w i t h a broken lava surface, 
Crater R. 



may be,,perhaps, twenty or t h i r t y metres. I n other parts 
of the Eastern Fissure, the older lavas do not form well 
defined flows but extend as a more or less regular zone of 
lava and slag on either side of the fissure. Doubtless t h i s 
zone consists of many ind i v i d u a l flows but the present cover 
of ash and slag prevents any examination. 

The younger lavas of the Eastern Fissure are found only 
i n the southern part of the valley of the Nythri Ofaera. 
After they passed through the narrow breach i n the southern 
wal l of the fissure they spread out to a width of a l i t t l e 
less than.a kilometre. The Nythri. Ofaera reveals the 
following section as i t plunges over the northern boundary 
of these flows:-

5. Lava 0. 5 m. 
Black Ash 0. 3m. 

4. Lava 0. 3 m. 
Black, ash 0. 2 m. 

3. Lava 0. 6 m. 
Black ash 0. 4 m. 

2. Lava 0. 7 m. 
Black ash 0. 5m. 

1. Lava 7.0m. 
Resting on a series of banded s o i l and ash layers. 

J 
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Plate 28 

The north Skafta feeder from the same place as Plate 27 but 
fa c i n g down the flow. The upper smooth surface can be seen to ' 
become much more broken as the distance from the f i s s u r e i s 
increased. 



This section i s found at the extreme northern margin 
of the Nythri Ofaera lavas. There may, therefore, be older 
flows underlying the t h i c k lower flow. The t o t a l thickness, 
and probably number, of the flows must be expected to increase 
as the centre of the valley i s reached. I t seems reasonable 
then to propose an average thickness of twenty metres f o r 
these lavas. 

A group of large blocks of bedded slag up to f i v e metres 
Tin height l i e at the eastern side of the lavas. The blocks 
l i e outside the lawas marked on Map 111 as 'younger' but the 
ash and s o i l i n the v i c i n i t y obscure the relationship of the 
blocks w i t h the exposed lavas. I t i s certain, however, 
that these blocks come from the crater .v;alls and have been 
carried t o t h e i r present position on one of the lava flows 
during or af t e r the' collapse of the fissure walls. The 
blocks are shown i n Plnte 29. 

The sxirface of the youngest lava, which i s smooth near the 
f i s s u r e , becomes progressively more and more broken as the 

^ disitance from the fissure i s increased. This i s doubtless 
due to the breaking up of the s o l i d i f i e d upper layer of the 
lava, as i t flowed along. The flow i s shown i n Plates 27 
and 28. . 

The t o t a l area occupied by a l l the lavas of the Central 
and Eastern Fissures up to the point where they disappear under 
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P l a t e 29 

T i l t e d blocks of s t r a t i f i e d s l a g, on the surface of the north 
Skafta feeder, from the c r a t e r w a l l s . The mountain Gjatindur i s 
seen behind the Skaelingar h i l l s . 



the Laki lava of the Skafta vsL ley, i s 30.6 square kilometres. 
Roughly h a l f of t h i s area i s comprised of younger lavas with 
an average thickness of about t h i r t y metres. I t i s more 
d i f f i c u l t to estimate the average thickness of the older 
lavas rovmd the craters but an average thickness of ten metres 
i s a conservative estimate. 

The t o t a l voltmie of these volcanics then i s roughly 612 
m i l l i o n cubic metres. 

I f the lavas 6f Methallandshraun and Landbrotshraun 
have been extruded from th.6 Central and Eastern Fissures i t 
follows that a considerable volume of lava now buried by the 
Laki lava, must l i e bet?;een the two l o c a l i t i e s . The area 
of t h i s lava i s estimated at 198.7 square kilometres and, 
with an average thickness of twenty metres, i t w i l l have a 
t o t a l volume of 3,974 m i l l i o n cubic metres. 

Landbrotshraun. - Landbrotshraun i s the Eldgja flow 
mth the greatest exposed area; 112. 5. square Mlometres. 
The flow probably has an average thickness of twenty metres, 
though t h i s increases considerably at the north eastem 
border where the lava proper i s replaced by a confused mass 
of slag cones. These slag cones comprise about a t h i r d of 

the area of the exposed lava. They form a broad band roimd 
the northern, and part of the eastern boundaries. The cones 
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Plate 30 

The densely packed^ coalescing s l a g cones of Landbrotshraun. 
The flow i n i t s eastern part i s completely replaced by these 
mounds of s l a g formed a f t e r the lava had overrun an area of water
logged alluvium. The huts on the r i g h t provide a sca l e and i t 
w i l l be seen that some of the vents have attained a considerable s i z e 
but,except i n rare c a s e s ^ t h e i r cones have coalesced and a pe r f e c t 
form i s not developed. 



have been formed by the lava overrunning an area of 
waterlogged sand. The heat of the lava must have vapourised 
the water beneath v;hich escaped upwards, more 03? less 
v i o l e n t l y , through the s t i l l l i q u i d lava, blowing out the 
l i q u i d lava as i t did so. The rapid cooling effected by 
the steam and the a i r , would cause the lava to vesiculate 
and so form the vesicular slag of the present cones. The 
great size of the majority of the cones suggests that the 
dehydration of the underlying sand v/as a lengthy process and 
the lava has been completely replaced by the existing slag 
mounds. I n addition to vesicular slag, the material of 
the cones includes angular fragments of basalt, and also 
basalt fragments with a t h i c k glassy selvidge; these have 
undoubtedly been formed by the abrupt c h i l l i n g of the l i q u i d 
lava by water or steam. 

There i s nothing to suggest that these slag cones have 
been formed by a process of 'a real eruptini as proposed by 
Rittman (1938 p. 18) f o r the similar craters of Myvatn i n 
Northern Iceland, The Landbrot cones are not distributed 
along fissures, form an i r r e g u l a r crescent shaped area 
bordering the normal lava and, perhaps most important, 
contain fragments of quickly c h i l l e d glassy basalt. There 
can be l i t t l e doubt that these craters have an o r i g i n similar 
to that outlined above and also suggested by Thorarinson 

- 104 -



(1951, p.67) i n his r e i n t e r p r e t a t i o n of the Myyatn craters. 
The Landbrotshraun craters are shown i n Plate 30. 

The volume of the Landbrot flow from the data given 
above i s 2,250 m i l l i o n cubic metres. 

MethallandshraTjn. - This lava i s now extensively 
d r i f t e d over by wind-blown sand and comparatively l i t t l e 
can be seen. Along the eastern margin, a series of gorges 
has ,been cut through the flow and here some fine sections 
are exposed. The sections do not show the base of the flow, 
so that i t i s impossible to say whether or not other lava 
underlies i t . The lavas have an area of 41.9 square 
kilometres and, i f a thickness of twenty metres i s estimated, 
a volume of 838 m i l l i o n cubic metres. 

i t i s of interest to note that between Methallandshraun 
and the 1783 Laki lava a few mounds of vesicular slag project 
through the general cover of alluviiam which occurs south of 
the lavas. This slag i s crowded with white felspar 
phenocrysts which are so characteristic of the 1783 Laki lava, 
but as they l i e more than a kilometre to the south of that 
lava, are cle a r l y unconnected with i t . This evidence suggests 
that an older Laki lava may underlie both the 1783 lava and 

the Eldgja lava. 
The t o t a l volume of the Eastern Lavas as a whole i s 

7,674 m i l l i o n cubic metres, or a l i t t l e more than seven and a 
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h a l f cubic k i l o m e t r e s . The area covered "by them i s 383.7 
square k i l o m e t r e s . 
The Western.Lavas. 

For d e s c r i p t i v e purposes the Western Lavas w i l l be 
d i v i d e d i n t o three groups; the V a l l e y Lavas of the Holmsa 
and associated v a l l e y s , l y i n g n o r t h of a l i n e "between 
S a n d f e l l and Atlaey; the M y r d a l s j o k u l l Lavas, on the 
Bythorsson nunatak and i n the v a l l e y south of S a n d f e l l ; and 
the IV^rdalssandur Lavas, l y i n g on Myrdalssandur south of 
the l i n e "between S a n d f e l l and Atlaey. 

^he V a l l e y Lavas. - The lavas which have "been extruded 
from the Western Fissure v/ere prevented from f l o w i n g f o r any 
distance t o the n o r t h west by a low ridge which crosses 
M a e l i f e l l s a n d u r f o u r kilometres t o the n o r t h west of the 
fiissure. The r e l a t i v e l y small vol\mie of lava which d i d flow 
n o r t h westward i s now covered by a t h i c k deposit of f l u v i o -
g l a c i a l sand, deposited as a r e s u l t of the b a r r i e r which the 
r i d g e of the f i s s u r e forms as i t crosses Maelifellsandur. 

The vast b u l k o f the extruded lava flowed southv/ards i n two 
main streams on each side of the Kerlingarhnukar mountain mass. 
Before reaching these two v a l l e y s the lavas ccmpletely flooded 
the southern p a r t of the M a e l i f e l l s a n d u r t o a depth of at 
l e a s t f i f t y metres. These lavas too are, \Hifortunately, 
t h i c k l y covered by outwash sands and gravels from M y r d a l s j o k u l l , 
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Plate 31 

A small s l a g cone on the surface of younger l a v a , on 
Maelifellssuidur^ three kilometres south of the f i s s u r e . Presumahly 
formed by gas escaping from the s t i l l l i q u i d i n t e r i o r of the flow 
through a crack i n the s o l i d i f i e d s u r f a c e . The hammer i s h a l f 
a metre long. 



but i t . i s possible t o map approximately the boundary 

between the older lavas of the f i s s u r e w a l l s , and the younger 

lavas which have poured through the l a t e r breaches i n these 

w a l l s . I n a l l other places the older flows have been 

completely covered by the ytiunger lavas. One of the most 

conspicuous f e a t u r e s of the lavas of Ma e l i f e l l s a n d u r i s 

the numerous blocks of older volcanics which are scattered 

over the surface o f the younger lavas aroiind the breaches i n 

the southern f i s s u r e w a l l . These blocks are mainly composed 
1 

of bedded slag and ash, but not uncommSriferhave interbedded 
l a y e r s of some of the e a r l y lavas too. Like the s i m i l a r 
blocks o f the S y t h r i Ofaera vaELey., these blocks must be debris 
from the c o l l a p s i n g of the c r a t e r w a l l s and have been c a r r i e d 
t o t h e i r present p o s i t i o n on the surface of the l a t e r flows. 

Close t o the lake B r y t a l a e k i r there are several, small, 
slag cones on the surface of the yomgest lava. These cones 
may have an o r i g i n s i m i l a r t o those of Landbrot b u t , as they 
are small i n size and niamber, they may equally wei;)/be merely 
the r e s u l t of the escajje of gas from the lava i t s e l f . One 
such cone i s shown i n Plate 31. 

' Of the two main valleyssused by the southward f l o w i n g 

l a v a , Holmsa d'alur i s the more i n t e r e s t i n g , f o r here a sequence 

of fiv'e E l d g j a flows i s revealed. The r i v e r Holmsa, i n 
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DIAG.6. 



f l o w i n g down the v a l l e y , has cut three gorges. The Upper, 
northeast of Kerlingarhnukar, the Middle, east of Einhyrningar, 
and the Lov/er, east of Atlaey. 

The Upper Holmsa gorge reveals the upper f o u r of these 
f l o w s . I t seems prolDalDle t h a t the r i v e r had cut a gorge 
here iDefore the existence of El d g j a , f o r the lavas, instead 
of s p i l l i n g over the edge of the low p l a t f o r m which divides 
M a e l i f e l l s a n d u r from the Holmsa v a l l e y proper i n a uniform 
sheet, have converged and poured through a narrow gap, less 
than f o u r hundred metres wide, over the s i t e of the present 
gorge. As t h i s channel became hlocked w i t h s o l i d i f i e d lava, 
the upper two flows have also flowed through a yet narrower 
gorge, -less than one hundred metres wide, eight himdred metres 
t o the west. A sketch map and section o f .the lavas of the 
Upper gorge i s given i n Diagram 6. 

The thicknesses of the exposed lavas i n the Upper gorge 
are given "below,:-

5. Lava 3 m. 
4. Lava 25 m. ' 
3. Lava 15 m. 
2. Lava 10 m. 

Base not seen. 
The Gorge and i t s lavas are seen i n Plate 32. 
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P l a t e 32 

El d g j a lavas i n the upper Holmsa Gorge. The f a l l i s roughly 
twenty metres high. On the r i g h t of the f a l l the youngest l a v a , 
flow number f i v e , c a n be seen about three metres thick and with 
collumnar j o i n t i n g . Below,on the r i g h t and a l s o on the l e f t , i s 
flow number four,about t h i r t y metres thick on the l e f t . The 
l i p of the f a l l i s formed of flow number three,which i s about 
f i f t e e n metres thick; below t h i s l i e s flow number two. 



The w a l l s of the gorge are, f o r the most p a r t , 

inaccessilDle and l i t t l e of the h i s t o r y of the gorge can he 

learned from the exposures along mts length. The present 

gorge, hoY/ever, i s l a t e r than the youngest,-lava, through 

which i t cuts, hut as the youngest lava i s foiind at a lower 

l e v e l on, the east of the gorge than on the west, a comparatively 

shallow gorge may have "been i n existence at the time of i t s 

e x t r u s i o n . 

The youngest lava (No.5) i s ahsent i n the lower p a r t 

of the gorge and, though present i n the smaller western gorge, 

a small l a v a - f r o n t at the f o o t of t h i s gorge seems to i n d i c a t e 

the l i m i t of i t s southward progress. 

Follov/ing the lavas southward, exposure i s ppor u n t i l 

the Middle Holmsa gorge i s reached. Here too the Holmsa 

v a l l e y narrows, from more than a kilometre t o f o u r hundred 

metres i n wid'th, and the flows have converged "before passing 

through t o the "broad v a l l e y "below. Four flows are revealed 

i n the gorge out "by the Holmsa. Though they vary i n 

thickness from place t o place along the exposure, t h e i r 

average thicknesses are given "below:-

. 4. Lava 20 m. 

3. Lava 10 m. 

2. Lava 15 ra. 

Banded s o i l s 1 m. 

1. Lava l o m. 

Base not seen. 
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DIAG. 7. 



The floY/s are num'bered t o correspond w i t h t h e i r 

equivalents i n the Upper Gorge. 

The three lower flov/s are f a i r l y uniform i n thickness 

along the whole of the gorge hut the upper flow (No. 4.) 

i s not everywhere present. I t appears t h a t the present 

gorge was already i n existence at the time of the extrusion 

of Plow 4 and t h a t t h i s f l o w d i d not completely cover Plow 3 

"but cascaded over the w a l l s i n t o the gorge where they were 

lowest. A sketch map and a section of the lavas of the 

Middle gorge are given i n Diagram 7. 

As the lavas are f o l l o w e d southward from the Middle 

Gorge two ridges of lava and slag, up t o f i f t e e n metres i n 

height and roughly f o u r hundred metres apart, run down the 

l e n g t h of the flov/. These ridges may represent dehris 

deposited on e i t h e r side o f Plow 4, the l i q u i d lava between 

them having subsided and flowed t o the south. Ahout seven 

k i l o m e t r e s south of the gorge, and almost opposite the K o f i , 

or h u t , of the A l f t a v e r farmers, Plov/ 4 ends i n a w e l l defined 

l a v a - f r o n t . I t s average thickness here i s roughly f i v e metres, 

The upper p a r t of Plow 3 i s exposed "beneath i t and i t i s t h i s 

lava t h a t forms the w a t e r f a l l j u s t south of the K o f i . Three 

hundred metres south of the K o f i Plow 2 i s exposed heneath 

Plow 3, which i s here ^ o u t f o u r metres t h i c k . Two kilometres 
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south o f the K o f i Flow 3 ends, i t i s here only two metres 
t h i c k . This f l o w has been cut tlirough by the r i v e r and a 

- small o u t l i e r of Flow 3 occurs on the western bank of the 
r i v e r . Flow 2 may continue as f a r south as Atlaey but a 
great thickness of a l l u v i a l sand deposited here by the Holmsa 
and. J o k u l l k v i s l r i v e r s completely obscures, the southern p a r t . 
Flow 1 i s exposed only i n the Middle Holmsa gorge. I t i s 
q.uite possible t h a t other Bldgja flows u n d e r l i e Flov/ 1. 

I t w i l l be seen, then t h a t f i v e flows are expose<^n 
the Holmsa v a l l e y and, of these,.the upper three end before 
the southern o u t l e t of the v a l l e y i s reached, only the lower 
two*remain as possible feeders f o r the great lava areas t o 
the south on Myrdalssandur. 

The other valey used by the lava l i e s t o the west of 
Kerlingarhnukar, betv/een the ice cap and the Kerlingarhnukar, 
Binhyrningar, A x l i r chain of mountains. 

On^kilometre south east of O l d u f e l l a c l i f f s ection 
adjacent t o the i c e cap reveals the f o l l o w i n g succession of 
E l d g j a lavas. 

Upper lava 4 m. 
Middle lava 5 m. 
Lower lava 15 m. 
Base not seen. 
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The upper lava does not extend as f a r as the southern 
l i m i t of the exposure, and t h i s may be the n a t u r a l l i m i t of 
the f l o w , but the t h i c k cover of g l a c i a l d e b r i s , which 
everywhere surrounds the ice-cap, makes a. d e f i n i t e statement 
impossible. This western v a l l e y i s higher than the Holmsa 
v a l l e y and, i n conseq.uence, at three p o i n t s , lava has flov/ed 
down adjacent east-west v a l l e y s i n t o Holmsadalur. 

The northernmost of these flows has been very small, 
l i t t l e more than t e n metres wide f o r most of i t s l e n g t h and 
one or two metres i n depth, but the two southern flows have 
been q u i t e l a r g e . The northernmost of the two large flov/s 
i s t h i c k l y covered by sand and while i t i s not possible t o 
c o r r e l a t e i t w i t h the Holmsadalur f l o w s , i t appears t o be 
older than Flow 4. The lava of the southernmost of the 
east-west v a l l e y s i s also covered by sand but appearances 
suggest t h a t a small flow o v e r l i e s a l a r g e r i n the upper 
p a r t o f the v a l l e y , but t h a t only the lower flow reached 
and j o i n e d the Holmsadalur flows. This f l o w , i n Holmsadalur, 
appears t o be o v e r l a i n by Flow 4 and i s t e n t a t i v e l y c o r r e l a t e d 
w i t h Flow 3. 

The m a j o r i t y of the lava of the western v a l l e y , however, 

must have s p i l l e d over a small scarp t o the south i n t o the 

broad v a l l e y east of Olafshaus. 
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I t i s not possible t o c o r r e l a t e the Holmsa and Western 
"Valley flows w i t h any c e r t a i n t y , hut the most reasonable 
i n t e r p r e t a t i o n i s t h a t of the three flows south of O l d u f e l l , 
the upper does i n f a c t end at the exposure and thus i n both 
l e n g t h and thickness' corresponds t o Plow 5 of Holmsadalur. • 
Of the two flows of the southern east-west v a l l e y the upper 
must correspnd w i t h the middle O l d u f e l l lava; i t must also 
correspond w i t h Plow 4 of Holmsadalur, as the flow below i t 
has been c o r r e l a t e d w i t h Plow 3 of Holrasadalur. 

I n the vaDLey east of Qlfeihaus the t h i c k cover of moraine 
and ash allows only occasional glimpses of the lava beneath. 
There are, however, two lavas exposed, the upper about two 
metres i n thickness and the lower at l e a s t three metres. 
The upper l a v a does not CLuite cover the lower i n the south 
eastern p a r t of the v a l l e y . These flows may correspond 
t o the middle and lower O l d u f e l l flows. 

West of Atlaey a pronounced lava f r o n t occurs, roughly 

f i f t e e n metres i n height. The loroar f r o n t faces t o the 

n o r t h and east and t h i s suggests t h a t i t had been moving i n 

a n o r t h e a s t e r l y d i r e c t i o n before i t was f i n a l l y halted. 

I f t h i s were so i t s source may have been on M y r d a l s j o k u l l , 

or i t may have been a l a t e r a l extension of a southward-moving 

f l o w from the v a l l e y east of Olafshaus. C o r r e l a t i o n of 

t h i s flow w i t h the ones n o r t h and south of i t i s prevented 
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by the a l l u v i a l deposits of the J o k u l l k v i s l and L e i r a r i v e r s 
which l i e r e s p e c t i v e l y n o r t h and south of the flow. I t has 
been t e n t a t i v e l y c o r r e l a t e d w i t h the upper flow of the v a l l e y 
east o f Olafshaus, 

The V a l l e y lavas comprise approximately one t h i r d of 
the t o t a l area of the Western Lavas and must have an average 
thickness of at l e a s t t h i r t y metres. 

The K a t l a Lavas.- The lavas occur i n two r e s t r i c t e d 
l o c a l i t i e s , . The smaller exposure occurs 1,000 metres high 
on the "ice cap, on the Bythorsson nunatak. The lava occurs 
at the southern end of the nunatak about twenty metres above 
the present i c e l e v e l , and i s two metres i n thiclmess. I t 
has reached i t s present p o s i t i o n by f l o w i n g over the surface 
of the i c e cap which at the time of the ex t r u s i o n must l:Hve 
been twenty metres above the present l e v e l . The lava r e s t s 
on a metre t h i c k l a y e r of ash, v/ith l i p a r i t e below. 

The other occurrence of Ka t l a lava i s south of Sandfell 
between t h i s mountain and Kotlug:okull. The lavas here dip 
t o the east at roughly one hundred metres per kil o m e t r e . 
These lavas are extensively covered by moraine and outwash 
gravels. There are f o u r lavas exposed, though these may be 

merely the upper members of a much t h i c k e r succession. The 

occurrence of these lavas suggests t h a t some of the flows of 

Myrdalssandur may have been extruded from Katla. Unfortunately 
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the lavas are covered by a l l u v i a l sand t o the east and no 
connection w i t h the Myrdalssandur lavas has been established 
i n the f i e l d . The K a t l a lavas are discussed i n more d e t a i l 
i n a l a t e r chapter. 

The Myrdalssandur lavas. - The lavas of Myrdalssandur 
may be d i v i d e d i n t o f i v e groups; the lavas of Hrifuness and 
the south Holmsa v a l l e y ; the lava south east of R j u p n a f e l l ; 
the Skalmabaejarhraun lava; the lavas of Hruthalsar; and 
the l a v a of A l f t a v e r , Bolhraiin and Selhraun. 

There are two lavas exposed at Hrifuness, the lower i s 
at l e a s t f i f t e e n metres i n thickness and the upper about 
f o u r metres. Their r e l a t i o n s h i p w i t h the southern lavas 
i s obscured by the a l l u v i a l deposits of the L e i r a which 
occas i o n a l l y used t o f l o w to the south of these lavas. 

The lava l y i n g t o the south east of R j u p n a f e l l ends i n 
a w e l l defined f r o n t t e n metres high and i s probably the 
youngest lava of the Sandur. 

Skalmabaejarhraiin, l y i n g t o the east, p r o j e c t s i n t o the 
estuary o f the K u t h a f l j o t and i s t e n metres i n thickness. 
The absence of any higher ground t o the n o r t h or south t o 
prevent spread i n those d i r e c t i o n s suggests t h a t t h i s lava 
i s not the same flo w as the lavas which occur t o the n o r t h 
and south. I t seems more l i k e l y t h a t t h i s lava i s a l a t e r 
f l o w which crossed the eastern boundary of the older lavas a i d 

- 115 -



P l a t e 33 

The s l a g cones of A l f t a v e r , the cones here ate much l e s s densely 
packed than i n Landbrot, and each has adopted a more or l e s s 
p e r f e c t cone-shape with a c e n t r a l summit c r a t e r . As i n Landbrot^ 
these cones have been formed by l a v a overrunning waterlogged 
alluvium but the alluviiun i n t h i s case i s l e s s e i t e i i s i v e , and probably 
much thinner.than i n Landbrot. 



then spread out t o the east. -This hypothesis i s supported 
by a step i n the surface of the lava t o the east, along a 
roughly north-south l i n e , which may represent an o l d lava 
f r o n t b u r i e d by the more recent Skalmabaejarhraun. This 
bui'ied lava f r o n t might then connect the lower lava of 
Hrifuness w i t h the lava of A l f t a v e r . 

South of Skalmabaejarhraun, the lavas of A l f t a v e r , 
. Bolhraun and Selhraiin are very poorly exposed; they seem 
t o be about t e n metres i n thiclmess and appear t o preserve 
t h i s thickness t o t h e i r exposures on the southern coast. 
The r e l a t i o n s h i p , o f these lavas w i t h those l y i n g t o the 
n o r t h i s obscured by the alluvium of the r i v e r Skalm which 
flows between the two l o c a l i t i e s . A small group of slag 
cones occurs at A l f t a v e r and a smaller group near Hruthalsar, 
three k i l o m e t r e s t o the n o r t h . These cones must have an 
o r i g i n s i m i l a r t o those of Land'hot. Some of the cones are 
shown i n Plate 33. 

Two flows are exposed at Hruthalsar and form a scarp 
f a c i n g eastward. The thickness of the upper flow i s f o u r 
metres and t h a t of the lower three metres. A t h i r d f low 
iSf unknown thickness appears t o u n d e r l i e them. These flows 
may o v e r l i e the l a v a of Skalmabaejarhraun. 

A t e n t a t i v e c o r r e l a t i o n of the Myrdalssandur flows i s 
given i n Diagram 8. . 
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The Western Plows of E l d g j a have a mininiuin t o t a l area 

of 450.22 square k i l o m e t r e s , a conservative estimate of t h e i r 

average thiclcness i s f i f t e e n metres, making t h e i r t o t a l 

volimie 6,453 m i l l i o n cuhic metres, or a l i t t l e l e s s than s i x 

and a h a l f cubic Mlometres. 

The t o t a l , area occupied "by "both the E a s t e r n and Western 

E l d g j a l a v a s i s 813,9 square kilometres and the t o t a l voliame 

of erupted l a v a , approximately fourteen cuhic kilometres. 
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THE PETROLOGY OF THE KLDGJA ROCKS. 

Microscopic examination shows a l l the E l d g j a v o l c a n i c s 

to "be very s i m i l a r i n petrography. Very l i t t l e v a r i a t i o n 

i n the composition of constituent minerals occurs and that 

which does occur i s not systematic i n character. The old 

and the yoxing c r a t e r l a v a s , the v a l l e y l a v a s and the sandur 

l a v a s are a l l very s i m i l a r hoth i n chemistry and mineralogy. 

Wide v a r i a t i o n s i n t e x t u r e occur, however, and these r e f l e c t 

the v a r y i n g conditions of cooling to which the "basaltic l i q u i d 

has "been s u b j e c t . The most qu i c k l y cooled m a t e r i a l s are 

h y p o c r y s t a l l i n e - m i c r o p o r p h y r i t i c i n t e x t u r e , and the more 

slowly cooled h o l o c r y s t a l l i n e - m i c r o p o r j i g y r i t i c , v i i i l e w i t h i n 

the h o l o c r y s t a l l i n e rocks the groundmass texture v a r i e s from 

equi^granular to i n t e r g r a n u l a r , depending upon the s i z e of 

the groundmass f e l s p a r l a t h s . 

The P y r o c l a s t i c s . 

Petrographic work on the p y r o c l a s t i c s has "been confined 

to the examination \mder the microscope of powders prepared 

from the ashes, and of a small number of t h i n s e c t i o n s of 

pahoehoe s l a g . No p r e c i s e m i n e r a l o g i c a l detemanations 

have been made. 

The Ashes. E x t e n s i v e deposits of loose v o l c a n i c ash 

occur near E l d g j a but i t i s u n c e r t a i n whether they are 

products of t h i s volcano or of K a t l a . However the l a v a s ofthetesc 
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volcanoes are so s i m i l a r i n chemistry and petrography'' that 

i t seems l i k e l y t h a t these ashes are at l e a s t very s i m i l a r 

to those of E l d g j a . The component fragments c o n s i s t of 

hi g h l y v e s i c u l a r sideromelane, the r e f r a c t i v e index of 

¥/hich v a r i e s "between 1.619 and 1.625. V e s i c u l a r t a c h y l i t e 

g l a s s fragments occur hut are subordinate i n quantity to the 

transparent g l a s s . . The sideromelane i s not a l t e r e d t o 

pa l a g o n i t e . Microphenocrysts of h a s i c l a h r a d o r i t e 0.3 ram 

long and og r a t h e r smaller grains of augite and o l i v i n e occur 

somewhat s p a r s e l y w i t h i n the g l a s s . . 

The ash v/hich i s interhedded "between the old l a v a s of 

the c r a t e r w a l l s i s very s i m i l a r to that described above, but 

i n these rocks the g l a s s i s opaque t a c h y l i t e . Both the 

red and the b l a c k ashes are s i m i l a r i n appearance i n 

tr a n s m i t t e d l i g h t , but i n r e f l e c t e d l i g h t the red ashes are 

a r u s t y brovm i n colour and^the b l a c k ashes are black. 

Pahoehoe s l a g . The s l a g s resemble the t a c h y l i t i c ashes 

of the c r a t e r w a l l s i n petrography, but here glomeroporphyritic 

groupings of the microphenocrysts are seen and the t a c h y l i t i c 

\ base i s crowded w i t h small l a t h s of medium l a b r a d o r i t e about 

0.01 ram. i n length end with very small grains of o l i v i n e gnd 

pyroxene. 

The Lavas. 

More than one hundred t h i n s e c t i o n s of E l d g j a l a v a s have 
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been examined. Determinations, by r e f r a c t i v e index methods, 

of the composition of scrae of the constituent minerals have 

been c a r r i e d out i n twelve of these rocks. A l l the E l d g j a 

l a v a s are very s i m i l a r i n petrography. Apart from the 

presence of very r a r e o l i v i n e s , which may reach 1 cm. i n 

len g t h and are magnesium-rich c h r y s o l i t e s , phenocrysts are 

absent. The groundmass i s formed of o l i v i n e , ranging i n 

composition from medium c h r y s o l i t e to medium h y a l o s i d e r i t e , 

d i o p s i d i c augite, p l a g i o c l a s e , ranging i n composition from 

l i m e r i c h to limepoor l a b r a d o r i t e , anc^Aron ores. ,'Some 

i n t e r s t i t i a l t a c h y l i t e and f e l s p a t h i c m a t e r i a l may be present. 

There i s considerable range i n the s i z e of the constituent 

m i n e r a l s , both w i t h i n the i n d i v i d u a l rocks and i n the l a v a s 

g e n e r a l l y , and accordingly t e x t u r e s vary from i n t e r g r a n u l a r 

to equigranular. None of the rocks e x h i b i t s o p h i t i c texture. 

Where the range i n s i z e of minerals of the groundmass i s 

g r e a t e s t the texture beomes micro p o r p h y r i t i c and f o r 

convenience the l a r g e r c r y s t a l s are r e f e r r e d to as 

microphenocrysts, though there i s , i n some rocks, a continuous 

grading i n s i z e from the l a r g e s t to the smallest c r y s t a l s ; 

a l l of which appear to. have c r y s t a l l i z e d continuously. 

The l a r g e r pyroxenes and f e l s p a r s congregate to form 

glomeroporphyritic groupings of one or both minerals. The 

l a r g e r o l i v i n e s always occur s i n g l y . The textures present 
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PLATE 34. 
Photomicrograph of E l d g j a lava. Specimen No. 202, 
V a l l e y Lava, Plow 2, l.iiddle iioLnsa Gorge. 
( M a g n i f i c a t i o n X350). 



no evidence of an order of c r y s t a l l i z a t i o n j a l l minerals 

appear to have c r y s t a l l i z e d suraultaneously and continuously. 

There are no a l t e r a t i o n products present i n the E l d g j a rocks, 

and the only accessory mineral present i s a p a t i t e which 

occurs as slender needles i n the i n t e r s t i t i a l f e l s p a t h i c 

m a t e r i a l . 

O l i v i n e . T h i s mineral occurs very r a r e l y as large 

stumpy prisms up to 1 cm. i n length both i n the old l a v a s 

of .the c r a t e r w a l l s , and i n the yo\mger v a l l e y l a v a s . 

Only f i v e such phenocrysts iHve been seen i n the f i e l d and 

they are not represented i n hand specimen or i n t h i n s e c t i o n . 

R e f r a c t i v e index determinations on m a t e r i a l c o l l e c t e d from 

the c r y s t a l s shows the composition to vary between Fa-j_2 and 

I n the groundmass o l i v i n e v a r i e s i n s i z e from long 

n e e d l e - l i k e c r y s t a l s 1 ram. i n length to g r a i n s 0.01 mm. or 

l e s s i n diandber. The l a r g e r c r y s t a l s are always slender 

prisms w i t h sub p a r a l l e l s i d e s often indented by adjacent 

f e l s p a r s and pyroxenes. The prisms terminate commonly i n 

spiked or forked s k e l e t a l forms. Ro-unded i n c l u s i o n s of 

pyroxene, f e l s p a r and t a c h y l i t e occur. Where the needles 

are cut a c r o s s , a diamond shaped c r o s s s e c t i o n i s revealed 

which often contains a c e n t r a l rounded i n c l u s i o n . 

The composition of the microphenocrysts ranges from 
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PLATE 35. 

Photomicrograph of E l d g j a lava. Specimen No. 357. 

oirmgest l a v a , Crater Q. ( L i a g n i f i c a t i o n X500). V 



Pagg to Pa^2' O l i v i n e determinations are shown i n Table I . 

Pyroxene. T h i s mineral v a r i e s i n s i z e from subhedral 

c r y s t a l s 0.5 mm. i n diameter to very small g r a i n s . The 

microphenocrysts occur as r a t h e r rounded polygonal c r y s t a l s , 

c o l o u r l e s s or very s l i g h t l y brownish i n colour. 

Glomeroporphyritic groupings with or without f e l s p a r are 

f a i r l y common. (See p l a t e 35). ' The cleavages are often 

s l i g h t l y curved and Yevj few c r y s t a l s do no$ show \mdulatory 

e x t i n c t i o n . The o p t i c a x i a l angle 2 V/Z appears to vary 

between 47 and 51, though determinations are made d i f f i c u l t 

by the poor e x t i n c t i o n shovm by most c r y s t a l s . The values 

i n d i c a t e a w o l l a s t o n i t e content c l o s e to 40%. Ny v a r i e s 

from 1,692 to 1.701 i n d i c a t i n g a f e r r o s i l i t e content between 

20fo and 25%. 

No p i d g e o n i t i c or orthorhombic pyroxene occurs. 

Pyroxene determinations are shown i n Table I I . 

P l a g i o c l a s e . T h i s mineral occurs as subhedral l a t h s 

v a r y i n g i n length from 1 mm. or more to l e s s than .01 ram. 

The l a r g e r l a t h s (the microphenocrysts) u s u a l l y present a 

very ragged appearance i n t h i n s e c t i o n caused by i r r e g u l a r 

i n c l u s i o n s of f i n e grained m a t e r i a l of the groundmass, and 

the p r o j e c t i o n of groundmass m a t e r i a l into the outer p a r t s 

of the l a t h s . (See p l a t e s 34 and 35). A l l the f e l s p a r s 

except the very s m a l l e s t show some zoning though i t may be 
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PLATE 56. 

Photomicrograph of K a t l a lava. Specimen No. 21. 

Modern la v a from Nunatalc on L l y r d a l s j o k u l l . 

( i v i a g n i f i c a t i o n Xo50). 



present only near the borders. The composition of the 

microphenocrysts v a r i e s from Anyg to An53 and that of the 

s m a l l e r groundmass f e l s p a r s from Angs t o Aa^Q. I n a l l 

l a v a s the f e l s p a r s may shov/ a tendency to form f l u i d a l 

s t r u c t u r e . F e l s p a r determinations are shown i n Table I I I . 

I r o n ores. These occur as subhedral grains r a r e l y 

more than 0.5 ram. i n diameterv I n c l u s i o n s i n the micro

phenocrysts occur but are r a r e and most of the ores occur as 

s m a l l g r a i n s amongst the more f i n e grained m a t e r i a l s of the 

groundmass. I n the more coacse and slowly cooled rocks the 

ores tend to become i n t e r s t i t i a l i n h abit. 

Textures. I n the t h i n flows of the c r a t e r w a l l s , 

which have been r e l a t i v e l y r a p i d l y cooled, the microscopic 

t e x t u r e s shown by the slaggy upper and lower surfaces are 

very s i m i l a r to those of the pahoehoe s l a g already described. 

Microphenocrysts of b a s i c l a b r a d o r i t e and of pyroxene and 

o l i v i n e occur, up to 0.5 mm, i n diameter, i n a gro\indmass 

of opaque g l a s s which contains l a t h s of medium l a b r a d o r i t e , 

and very small g r a i n s of pyroxene and o l i v i n e . 

I n the inner p a r t s of these flows the gro\indmass l o s e s 

i t s h y p o c r y s t a l l i n e c h a r a c t e r and becomes h'dlo c r y s t a l l i n e . 

The microphenocrysts are s i m i l a r i n s i z e and i n anibunt, but 

the g roundmass Cryst.alssare rather l a r g e r than i n the g l a s s y 

ro c k s . The groundmass i s composed of stumpy l a t h s of f e l s p a r , 
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and of gr a i n s of o l i v i n e , pyroxene and i r o n ore, with each 

m i n e r a l v a r y i n g i n s i z e from about 0.02 ram. to 0.005 mm. or 

l e s s , though a few f e l s p a r l a t h s intermediate i n s i z e between 

the microphenocrysts and the bulk of the groundmass f e l s p a r 

do occur. The f e l s p a r l a t h s are not s u f f i c i e n t l y l a r g e to 

break up the other gro\mdmass minerals i n t o wedge-shaped 

masses and the tex t u r e i s equigranular. (See P l a t e 36), 

P l u i d a l s t r u c t u r e i s common i n these rocks. 

I n the t h i c k e r v a l l e y l a v a s v/hich have cooled more 

slowly, the microphenocrysts reach 1 mm. i n s i z e . The 

groundmass minerals are much l a r g e r the bulk of them ranging 

from 0.5 ram. to .05 mm, i n length, though l a r g e r and smaller 

f e l s p a r s are f a i r l y common. I n these rocks the d i s t i n c t i o n 

between the microphenocrysts and the groundmass minerals 

tends t o become a r t i f i c i a l and i t i s often impossible to 

decide w i t h i n which group i n d i v i d u a l minerals should be 

plac e d . The l a r g e r gioundmass f e l s p a r s are now larg e enough 

t o break up the in t e r v e n i n g g r a i n s of o l i v i n e , pyroxene 

and i r o n ore and the t e x t u r e becomes i n t e r g r a n u l a r . I n 

these rocks small i n t e r s t i t i a l patches of f e l s p a t h i c m a t e r i a l 

make t h e i r appearance, often crowded with slender needles 

of a p a t i t e . 

On Myrdalssandur, at the surface of flows of the type 

j u s t described, i^he smaller grains of the groimdmass are 
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d i s p l a c e d by opaque i n t e r s t i t i a l g l a s s and the texture once 

more becomes h y p o c r y s t a l l i n e , but t h i s texture i s much coarser 

than t h a t i n the g l a s s y pahoehoe s l a g and i n the s i m i l a r 

rubbly s u r f a c e s of the c r a t e r w a l l l a v a s . C r y s t a l s quite 

as l a r g e as those i n the inner p a r t s of these flows are found 

w i t h i n the g l a s s . 

X e n o l i t h s i n the E l d g j a Olavas. A S e n o l i t h of palagonite 

t u f f v;as found w i t h i n one of the older l a v a s i n the w a l l of 

C r a t e r Q. The z e n o l i t h i s a sub-angular block about 20 cm. 

i n diameter. The l i g h t brown colour c h a r a c t e r i s t i c of the 

palagonite t u f f s has been l o s t and replaced by a dark b r i c k 

red. The rock shov/s no s i g n of remeSing i n hand specimen. 

I n <.th±n s e c t i o n the rock i s seen to c o n s i s t of v e s i c u l a r 

fragments of opaque g l a s s , apparently welded together. 

There i s no palagonite and no z e o l i t e or c a l c i t e . Within 

the t a c h y l i t i c g l a s s u n a l t e r e d subhedral phenocrysts of 

l a b r a d o r i t e , pyroxene and o l i v i n e occur. None of the 

palagonite t u f f s which have been examined has c o n s i s t e d 

e n t i r e l y of opaque g l a s s and none has been without some 

palagonite. I t i s probable therefore that the o r i g i n a l 

sideromelane and palagonite have been converted by the heat 

of the l a v a to t a c h y l i t e , but that t h i s heat v;as not s u f f i c i e n t 

t o melt the t u f f appreciably or to destroy the o r i g i n a l 

v e s i c u l a r c h a r a c t e r . The phenocrysts w i t h i n the t u f f are 

q u i t e unaffected, 
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The occurrence of rounded highly v e s i c u l a r masses of 

a c i d i c g l a s s i n the s l a g cones of Myrdalssandur has already 

been described. I t was at f i r s t thought that the g l a s s 

might be an a c i d i c residlkim squeezed from the inner p a r t s 

of the flow during the formation of the cones. However, 

Mr. R. P h i l l i p s k i n d l y made a p a r t i a l a n a l y s i s of the g l a s s , 

and i t i s c l e a r from i t s chemical composition that i t i s a 

remelted x e n o l i t h of M y r d a l s j o k u l l r h y o l i t e . The g l a s s 

has a r e f r a c t i v e index of 1.510 and i s crowded with m i c r o l i t i c 

needles of f e l s p a r . The p a r t i a l a n a l y s i s i s ccmpared with 

corresponding c o n s t i t u e n t s from an a n a l y s i s of r h y o l i t e from 

M y r d a l s j b k u l l , quoted i n f u l l i n Table XXVl. 

X e n o l i t h . Myrdalsjokull.i!h"Stolite. 

Si02 70.5 70.22 

NagO 5.0 5,42 

Kg 0 3.0 3.43 

N 1.510 N 1.505 - 1.513 

Di s c u s s i o n . 

S i x of the E l d g j a l a v a s have been ch^icaDLy analysed 

by the w r i t e r . These s i x rocks include; one of the older 

of the v/all of C r a t e r Q (No.362); three of the v a l l e y l a v a s 

from Holmsadalur (NOS. 202, 201 and 440); one of the 

Myrdalssandur flows (No.273) and one of the younger l a v a s 
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from the f l o o r of C r a t e r Q (No, 357). The analyses are 

l i s t e d i n Table IV, and the normative c o n s t i t u e n t s i n Table V. 

The analyses show the E l d g j a l a v a s , whatever t h e i r age and 

s i t u a t i o n , to be very s i m i l a r i n chemistry. 

I t i s evident from the s t r u c t u r e s shown by the E l d g j a 

b a s a l t s , t hat the l a v a contained a small arao\int of c r y s t a l l i n e 

m a t e r i a l at the time of i t s extrusion. T h i s m a t e r i a l 

c o n s i s t e d of an extremely small quantity of large o l i v i n e 

c r y s t a l s , of composition Pa^g; aJ^d a much l a r g e r quantity, 

perhaps one or two percent by volxime, of small c r y s t a l s of 

o l i v i n e , of composition Pags, of p l a g i o c l a s e , of composition 

An7o» and of pyroxene, of composition Wo4QBn42PS]_8' 

The c i r c u m s t a n c e ^ f the occurrence of the large o l i v i n e s , 

as very r a r e and very l a r g e c r y s t a l s , and the absence of any 

o l i v i n e of composition intermediate between that of the large 

c r y s t a l s and that of the mmcrophenocrysts, strongly suggests 

that the l a r g e o l i v i n e s were not i n equilibriiam with the 

b a s a l t i c l i q u i d at the time of i t s extrusion. T h e i r presence 

can be explained i n two ways - as xenocrysts derived from a 

deep-seated body perhaps of p e r i d d t i t i c composition, or as 

e a r l y products of the E l d g j a magma, perhaps c r y s t a l l i z e d at 

depth under conditions of pressure, and perhaps of temperature, 

much greate r than those at the s u r f a c e . 

The microphenocrysts appear to have been i n e q u i l i b r i u m 
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w i t h the erupted l i q u i d ; none shows t r a c e s of c o r r o s i o n and 

an uninterrupted trend i n composition i s seen from that of 

the microphenocrysts to that of the f i n e grained m a t e r i a l 

of the groundmass. 

The t e x t u r e s shown by the l a v a s r e f l e c t the speed w i t h 

which co o l i n g occurred. I n the t h i n c r a t e r w a l l l a v a s the 

s u r f a c e s of the l a v a q u i c k l y s o l i d i f i e d to t a c h y l i t i c g l a s s 

without allov;lng the microphenocrysts to grow or allowing 

more than a few small c r y s t a l s of f e l s p a r and ferromagnesian 

m i n e r a l s ' t o form. I n the inner p a r t s of these flows cooling 

was r a p i d enough to prevent the- growth of the microphenocrysts, 

but not s u f f i c i e n t l y r a p i d to prevent the development of 

c r y s t a l l i z a t i o n n u c l e i ! i n great number, from which a f i n e 

grained h o l o c r y s t a l l i n e equigranular groundmass formed. 

I n the more slowly cooled v a l l e y l a v a s the formation of 

c r y s t a l l i z a t i o n n u c l e i i and the growth, both of the micropheno

c r y s t s and the new c r y s t a l s , proceeded slowly and continued 

s t e a d i l y u n t i l the l i q u i d was e n t i r e l y s o l i d i f i e d , A texture 

r e s u l t e d i n which a continuous range i n s i z e i s fo\ind from 

the l a r g e s t to the s m a l l e s t c r y s t a l s . When, i n these l a v a s , 

p a r t l y s o l i d i f i e d m a t e r i a l v/as c h i l l e d at the surface of the 

flow,, the remaining l i q u i d was c h i l l e d to form t a c h y l i t i c 

g l a s s , but t h i s g l a s s contains more and l a r g e r c r y s t a l s than 

s i m i l a r g l a s s e s from the surfaces of the c r a t e r w a l l l a v a s . 
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I t v / i l l "be observed from Table I I I , t h a t even the outer 

soda-rich p o r t i o n o f the microphenocrysts i s always less r i c h 

i n soda than the smaller gro\indmass f e l s p a r . This e f f e c t 

i s thought t o "be the r e s u l t of the increasing v i s c o s i t y of 

the l i q u i d as c o o l i n g and c r y s t a l l i z a t i o n proceeded, which 

prevented the m i g r a t i o n of sodic m a t e r i a l v / i t h i n the l i q u i d 

and favoured i t s a q u i s i t i o n "by the more common smaller f e l s p a r s . 
The n o m a t i v e minerals, c a l c u l a t e d from the data i n 

Table V, are a l l appreciably more s a l i c than those v/hich 
have "been determined i n the lavas. 

The averageenomative plagioclase i s An./^; the 

composition o f t h a t determined ranges from An5Q t o Anyg. 

The average normative pyroxene i s Wo44En2QPs28; th a t 

determined v a r i e s roughly between Wo^QBn42PS]_8 and Wo^q 

BnggPsg^. The average normative o l i v i n e i s Fa5o 'tiB.t 

determined v a r i e s from Fa25 t o Pa42» 
These data make i t c l e a r t h a t the composition of the 

f i n e grained m a t e r i a l of the groundmass which i s too small 
t o be determined, and v/hich even i n the coarse grained rocks 
must accoun;^ f o r n e a r l y h a l f of the t o t a l volume, i s very 
s a l i c i n character. The data above^ suggest t h a t i n t h i s 
f i n e grained m a t e r i a l the plagioclase i s a sodic andesine, 
the pyroxene a f e r r o - a u g i t e and the o l i v i n e a raagnesian 
f e r r o - h o r t o n o l i t e . 
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I t i s i n t e r e s t i n g t o caapare the minerals of the Eldgja 
l a v a w i t h those which f i r s t c r y s t a l l i z e d from the second 
l i q u i d of the Skaergaard I n t r u s i o n , Uhe composition of which 
has been estimated "by Wager and Deer (1939). The Skaergaard 
l i q u i d i s l i s t e d w i t h the average of the Eldgja analyses i n 
Table X l l l ; there i s a d o s e s i m i l a r i t y . The minerals of 
Wager and Deer's rock No. 4077 were among the f i r s t t o 
c r y s t a l l i z e from the second l i q u i d ; t h e i r composition i s as 
follows.- Plagioclase A n 5 Q ; Augite W o 4 7 E n 3 4 P s i 9 ; Hypersthene 
P S 4 5 ; O l i v i n e Pagy. The modal values given hy Wager and Deer 
show t h a t hypersthene formed ahout one f i f t h of the t o t a l h u lk 
o f pyroxene i n the rock. When the augite and hypersthene are 
r e c a l c u l a t e d on t h i s h a s i s , t o a u g i t e , the composition "becomes 
WoggBnggPsgg. This value and the value given f o r plagioclase 
and o l i v i n e f a l l near t o or w i t h i n the range of values, 

•^50-73' ^04oEn42»36Fsi8-24» ^^26-42» (determined i n the 
E l d g j a rocks. 
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THE RELATIONSHIP OF KATLA TO ELDQJA. 

' The s i t e of the c r a t e r through which Katla erupts i s 
not known p r e c i s e l y , hut i t i s known t h a t i t l i e s close t o a 
l i n e extending south-westward i n c o n t i n u a t i o n of the Western 
Fissure of Eldgja. The volcanic products of Katla are more 
completely described i n Chapter 17 of the second p a r t of t h i s 
work. A modem lava which has "been erupted from Katla was 
fo-und on M y r d a l s j o k u l l i n the course of the present work. 
I n petrography the lava c l o s e l y resembles the t h i n n e r , more 
q u i c k l y cooled, lavas of Eldgja. Microphenocrysts of 
l a b r a d o r i t e , zoned, w i t h an inner core An<^2. found somewhat 
r a r e l y . The groundmass consists of an equigranular mass of 
stumpy l a b r a d o r i t e , pyroxene, o l i v i n e and i r o n ore. The 
rock has been analysed, and i n Table V I t h i s analysis i s 
caupared w i t h an analysis of the ash erupted from K a t l a i n 
1918 (from Lacroix 1925), and w i t h the average of the Eldgja 
analyses. Normative c o n s t i t u e n t s f o r the three rocks are 
also quoted. I t w i l l be seen t h a t the values of the average 
E l d g j a and K a t l a lavas are eitremely close f o r both chemical 
and normative c o n s t i t u e n t s . The 1918 Katla ash d i f f e r s 
s i g n i f i c a n t l y from the other two only i n the values f o r 
a l k a l i e s and alumina, which lead t o the appearance of quartz 
i n the norm; f o r the other c o n s t i t u e n t s there i s close 
agreement. 
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Apparently the two volcanoes not only probably l i e upon 
the same f i s s u r e , but einipt lavas which are nearly i d e n t i c a l 
i n chemistry. 

I t i s suggested t h a t K a t l a and Eldgja comprise a s i n g l e 
volcano system. 
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MA&MA TYPES IN ICELAND. 

T h i r t y chemical analyses of modern Ic e l a n d i c lavas and 
ashes have been assembled. I t i s foiind t h a t the analyses 
can be separated i n t o f o u r types, the members of which show a 
close chemical a f f i n i t y t o other members of the same type and 
d i f f e r more or less markedly from members of other types. 
W i t h i n each type, one volcano i s p a r t i c u l a r l y v/ell represented 
by analyses and the types have been named a f t e r these volcanoes. 
At each volcano lavas of one t3rpe only are fo\md. 
The Eldg.ia Magma Type. 

The E l d g j a magma i s represented by the lavas of Eldgja and 
Ka t l a only. These have already been described i n d e t a i l . 
B r i e f l y t h e i r petrographic c h a r a c t e r i s t i c s ^ a r e , i n t e r g r a n u l a r 
groiindmass, showing o l i v i n e Pa26-42' P^^Sioclase, An^^ and 
pyroxene, Wo^QEn^2_36^^18-24 ^^^^ much i n t e r s t i t i a l 
microc3?ystalline m a t e r i a l . Analyses are l i s t e d i n Table V I . 
The Grimsvotn Magma Type. 

The volcano Grimsvotn l i e s i n the centre of the V a t n a j o k u l l 
i c e cap, \mlike Katla,' however, i t appears t o maintain a 
permanent c r a t e r through the i c e . Pour analyses of Grimsvotn 
rocks are a v a i l a b l e and are l i s t e d i n Table V l l together w i t h 
the average of the f o u r analyses. I n Table V l l l t h i s average 
i s compared w i t h analyses of lavas erupted i n the v i c i n i t y of 
K v e r k f j o l l , on the nor t h e r n border of VatnaDokull, and from the 
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volcano lEldgigur on the south western border of V a t n a j o k u l l . 
There i s close s i m i l a r i t y between the rocks of the three 
l o c a l i t i e s . Petrographic data f o r these rocks i s r a t h e r 
poor. Noe Nygaard (1951) records microphenocrysts of o l i v i n e , 
p l a g i o c l a s e and clinopyroxene i n the Grimsvotn m a t e r i a l s 
erupted i n 1934. The o p t i c data given suggest the f o l l o w i n g 
approximate compositions; Pa55„48, AnyQ_32, ^O^(^^QFS2Q* 

T y r r e l (1949) records the presence of microphenocrysts 
of p l a g i o c l a s e An5o» augite and o l i v i n e i n a rock of i n t e r -
granular t e x t u r e from K v e r k f j o l l . 

Noe Nygaard (1952) records microphenocrysts of pl a g i o c l a s e , 

^75-65* augmte and o l i v i n e i n the Eldgigur rock, 
Thdf 3 data a v a i l a b l e suggest t h a t the Grimsvotn-type rocks 

are s i m i l a r i n petrography t o those of the Eldgja type. The . 
Grimsvotn and B l d g j a averages are compared t n Table X l l ; there 
i s close s i m i l a r i t y between the two averagesi^i except t h a t the 
Bl d g j a rocks are about two percent lower i n s i l i c a and about 
one percent higher i n a l k a l i e s and t i t a n i a than the Grimsvotn 
rocks. Only the persistance of these s l i g h t d i f f e r e n c e s 
throughout the groups j u s t i f i e s t h e i r separation i n t o two types. 
The S k j a l d b r e i t h Magma type. 

S k j a l d b r e i t h i s the well-known s h i e l d volcano, south of 
the L a n g j o k u l l i ce cap, i n south western Iceland. The lavas 

I 

have beejn the subject of a study by Trygvasson (1943). 
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Seven analyses are a v a i l a b l e and are l i s t e d i n Table IX 

together v/ith t h e i r average. This average i s compared i n 

Table X w i t h analyses of lavas from the volcanoes K e t i l d y n g j a , 
a s h i e l d volcano, and Threngslaborgir, a f i s s u r e volcano, i n 
the Myvabn d i s t r i c t i n Northern I c e l a n d , and w i t h analyses of 
two lavas from t h e volcano Askja i n c e n t r a l Iceland, The 
analyses are c l o s e l y s i m i l a r . They d i f f e r markedly from those 
o f the E l d g j a and Grirasvotn type i n showing low values f o r 
t o t a l iriDn and a l k a l i e s , which are r e s p e c t i v e l y close t o t e n 
and l e s s 

c o n t r a s t 
than three percent i n the S k j a l d b r e i t h rocks i n 

t o f o u r t e e n and more than three percent i n the other 

two grou;Ds, I n a d d i t i o n , the S k j a l d b r e i t h type rocks show a 
h i g h con sent of magnesia and lime; the values of seven and 
twelve percent r e s p e c t i v e l y contrast w i t h f i v e and ten percent 
i n the E l d g j a and Grimsvotn rocks. 

The 'Laki rock has been placed w i t h the S k j a l d b r e i t h - t y p e 
rocks because of the h i g h ODntent of magnesia and lime and 
the r a t h e r low a l k a l i e s . I t d i f f e r s from the other lavas of 
t h i s type, however, i n showing low values f o r alumina and high 
values f o r t o t a l i r o n . 

The o p t i c a l data given by Trygvasson shov/ t h a t the 

S k j a l d b r e i t h rocks c o n t a i n o l i v i n e , Pa^^^ig, p l a g i o c l a s e , 

An72_35, and a u g i t e , ̂ 0QQBn^2^^22^^ ^ m i c r o c r y s t a l l i n e groundmass. 
Thorarinsson (1951) describes the Threngslaborgir lava as 
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c o n t a i n i n g l a r g e phenocrysts of plagioclase Angg^gQ and also 
o l i v i n e and pyroxene. 

The K e t i l d y n g j a lava i s not described by Thorarinsson. 
Van Bemmelen and Rutten (1955) give no petrographic data f o r 
the two Askja rocks f o r which they quote analyses. 

The L a k i lava contains common bytownite phenocrysts, 
together w i t h o l i v i n e and pyroxene. 

These data suggest t h a t S k j a l d b r e i t h - t y p e rocks are 
more femic than the rocks of the other groups; the plagioclase 
i s a l i t t l e more c a l c i c and the o l i v i n e appreciably more 
magnesian than those i n the Eldgja and Grimsvotn rocks. 
This d i f f e r e n c e i n petrography i s consistent w i t h the 
d i f f e r e n c e s i n chemistry between the S k j a l d b r e i t h type and 
the other types which have already been described. 
The Hekla Magma Type. 

Hekla i s perhaps the best known of the Icelandic volcanoes. 
This volcano and K a t l a have produced a long series of eruptions 
throughout h i s t o r i c time. The volcano l i e s i n southern 
I c e l a n d roughly midway between S k j a l d b r e i t h and Katla. 
Analyses areawailable frcan Washington (1922) and from 

Thorarinsson.(1950). They are ,quoted in.Table X I , together 
w i t h the average of the tv;o more basic rocks, and w i t h an 
a n a l y s i s of a rock s i m i l a r i n chemistry, from t t e volcano 
Hagongur on the south western border of V a t n a j o l o i l l , v/hich i s 
described by Noe Nygaard (1950). 
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These rocks d i f f e r i n chemistry from those already 

described i n showing more than 50% s i l i c a , less than 10% lime 

and l e s s than 5% magnesia. 
Petrographic data f o r these rocks are poor. The 

[plagioclases of the Hekla lavas have been the subject of a 
s p e c i a l study by Sorensen ,(1950). He found the common 
zoned phenocrysts':of plagioclase t o vary i n composition from 
An^Q t o Ang^. The groundmass minerals include p l a g i o c l a s e , 
pyroxene, and, o c c a s i o n a l l y , o l i v i n e . 

The Hagongur rocks are described by Noe Nygaard as 
c o n t a i n i n g phenocrysts of p l a g i o c l a s e , which range i n 
composition from An85«32» of o l i v i n e of composition Pa2o» and 
of a u g i t e , , i n a groundmass of s i m i l a r m a t e r i a l s . Both 
Sorensen and Noe Nygaard record inverse zoning and r e a c t i o n 
rims i n the p l a g i o c l a s e phenocrysts. Noe Nygaard repo r t s 
t h a t p l a g i o c l a s e phenocrysts w i t h cores of bytownite and 
andesine, co-exist i n the rocks from Hagongur. 

The d a c i t i c . ash l i s t e d i n Table X I i s that erupted 
d u r i n g the e a r l y stages of the e r u p t i o n of Hekla i n 1947. 
I t was f o l l o w e d by the e x t r u s i o n of the 194? an d e s i t i c lava 
also l i s t e d i n the t a b l e . 

The data suggest t h a t the Hekla rocks are more s a l i c 

than the other types;. contain plagioclase appreciably more 

sodic than the rocks of the other types; and may not contain 

o l i v i n e . 
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Relationships betv/een the Magma Types. 
The modern I c e l a n d i c lavas have been p l o t t e d on two 

v a r i a t i o n diagrams. I n Diagram 10 the t o t a l a l k a l i e s , 
t o t a l i r o n and magnesia have been p l o t t e d on a ternary A.P.M. 
diagram. I n Diagram, 11 the main chemical c o n s t i t u e n t s liave 
been p l o t t e d against the r a t i o t o t a l iron/ferroraagnesians. 

The type averages, which are assembled i n Table X l l , 
are alsp p l o t t e d on the t e r n a r y diagram. They show a tr e n d , 
beginning, from the S k j a l d b r e i t h average, v/ith enrichment i n 
i r o n and very l i t t l e enrichment i n a l k a l i e s . This t r e n d 
p e r s i s t s u n t i l the B l g j a and Grimsvotn averages are reached 
when i t becomes one of enrichment i n i r o n and a l k a l i e s equally, 
u n t i l the Hekla average and the Hekla d a c i t i c ash are reached. 

^The Hekla, Grimsvotn and Eldgja rocks are grouped f i i r l y 
c l o s e l y near the type averages and the trend l i n e , but the 
Hagongur and S k j a l d b r e i t h - t y p e rocks are scattered f a i r l y 
w i d ely and t h e i r d i s t r i b u t i o n does not support the suggested 
t r e n d l i n e . 

These features are shown more c l e a r l y i n Diagram 11. 
Here the S k j a l d b r e i t h - t y p e rocks, w i t h the exception of the 
L a k i rock, have values f o r the iron/ferromagnesians between 
53 and 65, and show a wide s c a t t e r f o r a l l c o n stituents except 
lime and a l k a l i e s . The Lak i rock has a value of 67 and i s 
reasonably close t o the other S k j a l d b r e i t h type rocks except 
i n the content of i r o n and alumina f o r v/hich there i s wide 
divergence. 
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Perhaps the most. remarkable features of the diagram are 
the w e l l - d e f i n e d trends shovm by the Grimsvotn-type and 
Eldgja-type rocks, and the very close agreement i n value, 
and the general agreement i n t r e n d , shown by a l l the 
c o n s t i t u e n t s except s i l i c a , f o r which a d i f f e r e n c e both i n 
value and i n t r e n d occurs. 

The Hekla andesites show values f o r iron/ferromagnesians 
of 80 and the d a c i t i c ash a value of 83. The Hagongur rock 
i s anomalous i n showing a value f o r iron/ferromagnesians of 
67 together w i t h a s i l i c a content of 54%. 

The diagram lacks convincing evidence of a general t r e n d 
through the e n t i r e s e r i e s . Some suggestion of a uniform 
t r e n d can be seen f o r a l k a l i e s , which progressively increase, 
and f o r lime and magnesia, which show an opposite t r e n d , but 
f o r t o t a l i r o n , alumina and s i l i c a the values are widely 
sca t t e r e d . 

These fe a t u r e s support a conclusion, suggested by more 
general evidence, t h a t the lavas are not derived frcra a 
si n g l e d i f f e r e n t i a t i n g magma chamber. The f a c t t h a t the lavas 
have been extruded n e a r l y simultaneously from volcanoes v/hich 
are w i d e l y spaced, and the f a c t t h a t lavas of one type only 
are known from any one volcano f i r s t suggest t h i s conclusion. 

The E l d g j a type rocks. The well-marked t r e n d shown by 
the rocks of the Grimsvotn and Eldgja types has already been 
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commented on. I n the case of the Eldgja-type rocks the 

values and the t r e n d of the major c o n s t i t u e n t s are s i m i l a r 

t o those of the layered series of the Skaergaard i n t r u s i o n . 

The two trends are compared i n Table XIV. 

I t i s probably more apt however t o compare the extrusive 

rocks w i t h the l i q u i d s of the Skaergaard i n t r u s i o n . 

Accordingly the major c o n s t i t u e n t s of the Skaergaard l i q u i d s 

have been p l o t t e d against t h e i r iron/ferromagnesian r a t i o s i n 

Diagram 12. On the same diagram the trends shown by the 

El d g j a and Grirasvotn type rocks are shown, together w i t h the 

composition of the S k j a l d b r e i t h type average. There i s close 

correspondence i n both the composition and the trends of the 

Skaergaard l i q u i d s and the E l d g j a b a s a l t s . I t can hardly be 

supposed t h a t t h i s correspondence i s accide n t a l . I t i s most 

reasonable t o suppose t h a t the f a c t o r s which determined the 

composition of the Skaergaard l i q u i d s have also determined 

t h a t o f the B l d g j a lavas. The Skaergaard second l i q u i d v/as 

de r i v e d by f r a c t i o n a l c r y s t a l l i z a t i o n from an i n i t i a l f i r s t 

l i q u i d . I n Table X l l l t h i s l i q u i d i s compared w i t h the 

S k j a l d b r e i t h average; there i s f a i r l y close agreement, except 

i n the value f o r alumina. I n the same t a b l e the Eldgja 

type average and the second Skaergaard l i q u i d are l i s t e d ; 

here there i s remarkably good agreement f o r a l l oGaistituents. 

On the b a s i s t h e r e f o r e of the s i m i l a r i t y between the trends 
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of the'.Bldgja iDasalts and the Skaergaard l i q u i d s ; the cl o s e 

s i m i l a r i t y "between the E l d g j a average and the Skaergaard 

second l i q u i d , and the general s i m i l a r i t y "betv/een.the 

S k j a l d b r e i t h average and the Skaergaard f i r s t l i q u i d , i t i s 

suggested that i n I c e l a n d "basalts of the E l d g j a type may 

have been d e r i w d by c r y s t a l f r a c t i o n a t i o n or a s i m i l a r process 

from b a s a l t i c m a t e r i a l s i m i l a r i n composition to the 

S k j a l d b r e i t h type rocks, 

. I n Diagram 12 the trend l i n e s of the E l d g j a rocks have 

been-joined to the appropriate c o n s t i t u e n t s of the S k j a l d b r e i t h 

type r o c k s . I t w i l l be seen that these extended trend l i n e s 

are c l o s e to. those of the Skaergaard liq.uids. 

I t i s , of course, most u n l i k e l y that the S k j a l d b r e i t h 

rocks themselves are r e l a t e d i n any d i r e c t way to those of 

B l d g j a , but they e s t a b l i s h that modern magma i s present i n 

I c e l a n d which i s s i m i l a r i n chemistry to the f i r s t Skaergaard 

l i q u i d . 

I t i s of i n c i d e n t a l i n t e r e s t to note that i f the B l d g j a 

b a s a l t s are arranged i n sequence, on the b a s i s of the. i r o n / 

ferromagnesian valUe, the sequence i s a l s o roughly one of age. 

The b a s a l t s are so l i s t e d below. 

E l d g j a B a s a l t s , 

Age. (FeO + FegOg) x lOO/MgO + PeO'+PegOf 

1. 357 (youngest c r a t e r l a v a ) 1. 357 ( 7 1 ) . 

2. 440 ( v a l l e y l a v a ) 2. 201 (74) 
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3. 201 ( v a l l e y l a v a ) 3. 440 ( 7 5 ) . 

4, 202 ( v a l l e y - l a v a ) 4. 202 (Y6) 

§. 362 ( o l d e s t c r a t e r l a v a ) 5. 362 (76) 

6. 273 (agennknown "but 6. 273 ( 77) 
known to iDe older 
than the v a l l e y l a v a s ) 

These data support the assumption that the s l i g h t 

v a r i a t i o n i n composition d i s c u s s e d i s not random i n nature. 

I t should he noted that, the f i r s t l i q u i d extinided i s the one 

most r i c h i n i r o n , and i t i s followed hy l i q u i d s p r o g r e s s i v e l y , 

i s s l i g h t l y , l e s s r i c h i n i r o n . 

The Grimsvotn type rocks. I f the E l d g j a "basalts are 

de r i v e d by f r a c t i o n a l c r y s t a l l i z a t i o n of S k j a l d b r e i t h type 

magma the question a r i s e s ; What i s the o r i g i n of the 

Grimsvotn type rocks, which are s i m i l a r i n a l l r e s p e c t s 

except s i l i c a content? There appear to he two p o s s i b i l i t i e s . 

They may he der i v e d hy a process o f ' f r a c t i o n a l c r y s t a l l i z a t i o n 

of the Skaergaard type, s i m i l a r to that giving r i s e to the 

B l d g j a tjrpe r o c k s , hut leading to an in c r e a s e i n the content 

of s i l i c a i n the r e s i d u a l l i q u i d s . Or they may he the 

r e s u l t of the contamination of magma of the E l d g j a type by 

a c i d i c m a t e r i a l . The f i r s t process might a r i s e when the 

i n i t i a l magma i s sotnev/hat r i c h e r i n s i l i c a than the Skaergaard 

f i r s t l i q u i d . I t i s one which Wager and Deer, by impSiication, 

c o n s i d e r to be p o s s i b l e . They say (Wager and Deer 1939, P.298) 

... "The trends shown by the .Skaergaard rocks which are most 
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l i k e l y to be true f o r the m a j o r i t y of b a s a l t s \mdergoing 

s i m i l a r f r a c t i o n a t i o n seem to us- to be the inc r e a s e i n 

FeO, Fe20g, Na20, KgO, Ti02» P2O5 and the decrease i n MgO 
The I c e l a n d i c data are too poor to permit a f i r m 

c o n c l u s i o n . The trends shown by the Qrimsvotn type rocks i n 

Diagrams 11 and 12 suggest a prog r e s s i v e i n c r e a s e i n s i l i c a 

w i t h i n c r e a s i n g iron/ferromagnesian value and t h i s systematic 

e f f e c t i s more l i k e l y to be the r e s u l t of c r y s t a l l i z a t i o n 

d i f f e r e n t i a t i o n than of contamination, but the trends sho?m 

depend upon the s i n g l e a n a l y s i s w ith an i r o n / f erromagnesian 

value of 70. T h i s i s a rock from the K v e r k f j o l l and i t 

cannot be assumed that i t i s derived from e x a c t l y the same 

magma source as the Grimsvotn rocks. The trend may therefore 

be a c c i d e n t a l and the e f f e c t a random one.. 

The discovery of l a t e Quaternary r h y o l i t e s on V a t n a j o k u l l 

by Noe Nygaard (1952) suggests a p o s s i b l e deep-seated source 

of a c i d i c m a t e r i a l which might have contaminated a Grimsvotn 

magma i n i t i a l l y l e s s r i c h i n s i l i c a . 

I n Table XV te n percent of the r h y o l i t i c m a t e r i a l has 

been added to the E l d g j a average and the sum reduced to equal 

the o r i g i n a l t o t a l of the E l d g j a a n a l y s i s . I t w i l l be seen 

t h a t there i s c l o s e s i m i l a r i t y i n composition between the 

mixed rock and the Grimsvotn average. 

From the evidence a v a i l a b l e , then, i t appears that rocks 
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of the Grimsvotn type may r e s u l t e i t h e r from d i f f e r e n t i a t i o n 

by c r y s t a l f r a c t i o n a t i o n of a magma of the S k j a l d b r e i t h type, 

or may r e s u l t from the contamination of magma of the B l d g j a type 

by a c i d i c m a t e r i a l . 

The S k j a l d b r e i t h type rocks. The question may be asked; 

i f the E l d g j a and Grirasvotn type rocks show a well-marked 

t r e n d i n composition and are dsrived by c r y s t a l l i z a t i o n 

d i f f e r e n t i a t i o n from magma of the S k j a l d b r e i t h type why do not 

the r o c k s of the l a t t e r , type show a s i m i l a r trend? I t i s 

impossible to give a co n c l u s i v e answer, but a s c a t t e r s i m i l a r 

to t h a t of the v a r i a t i o n diagram v/ould be produced i f 

c r y s t a l l i z a t i o n w i t h random f r a c t i o n a t i o n were proceeding 

r a p i d l y w i t h i n the magma at the time of the extr u s i o n of the 

l a v a s . I n other words, i f there were random accumulation 

of the s o l i d and l i q u i d phases i n the magma. The suggestion 

r e c e i v e s some support i f a comparison i s made wi t h the 

Skaergaard i n t r u s i o n . I n P l a t e 27 Wager and Deer (1939) 

g i v e curves showing the composition of suc c e s s i v e l i q u i d s 

and of the s o l i d phases separating fi'om them. I n the table 

below the percentage, d i f f e r e n c e s between the composition 

of l i q u i d s and s o l i d s as the f i r s t h a l f of the Skaergaard 

l i q u i d c r y s t a l l i z e d are compared with the s c a t t e r of the 

S k j a l d b r e i t h c o n s t i t u e n t s shown on the iron/ferromagnesian 

diagram. (Diagram 1 1 ) . 
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S c a t t e r of S k j a l d b r e i t h D i f f e r e n c e between l i q u i d and 
c o n s t i t u e n t s . s o l i d s . Skaergaard. 

Si02 6% , 3% 

AI2O3 lOffo 6% 

FeO FegOg 'Tfo % 

MgO 6?S 4% 

CaO 3^ • 2% . 

Na20 ' 2% . Ifo 

K2O 1% 1% 

The values are of the same order of s i z e f o r each 

c o n s t i t u e n t . I t i s suggested that i f the l i q u i d s and the 

s o l i d s separating from them were mixed i n varying degree 

and extruded, the r e s u l t i n g l a v a s would show s c a t t e r i n g of 

the same s o r t as that of Diagram 11. 

The Hekla type rocks. The unusual combination of a 

low i r o n / f e r r omaghe s i an value and a high s i l i c a content i n 

the case of the rock from the Hagongur, on the south v/est 

border of V a t n a j o k u l l , suggest that i t may be hybrid i n o r i g i n . 

T h i s suggestion i s supported by Noe Nygaard's observation 

t h a t phenocrysts cored both w i t h bytownite and andesine 

c o - e x i s t i n the rocks. A rock very s i m i l a r i n composition 

can be produced by t a k i n g one part of V a t n a j o k u l l r h y e l i t e 

and three p a r t s of B l d g j a type b a s a l t . The Hagongur rock 

and the mixed rock are shovm i n Table XVI. There i s very 

c l o s e agreement f o r a l l ODnstituents except t i t a n i a , alumina 

and f e r r i c i r o n . 
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The rocks from the volcano Hekla i t s e l f are c o n s i s t e n t 

i n the va l u e s shown f o r s i l i c a and the iron/ferromagnesian 

value and the petrographic evidence does not suggest a hybrid 

o r i g i n f o r them. The a v a i l a b l e data with which to d i s c u s s 

t h e i r o r i g i n are fev/. I t i s c l e a r , however, that the 

d a c i t i c ash and a n d e s i t i c l a v a quoted i n columns 1 and 2 of 

Table X I are r e l a t e d g e n e t i c a l l y , f o r they v/ere erupted 

w i t h i n a few days of one another from the same volcano; a 

small quantity of the d a c i t i c ash preceding the a n d e s i t i c 

l a v a . 

The v a r i a t i o n shown by the c o n s t i t u e n t s of i n c r e a s i n g 

s i l i c a , alumina and a l k a l i e s and decreasing t o t a l i r o n , 

magnesia and lime, from the andesite to the d a c i t e , i s of 

tfie type g e n e r a l l y recognised to be the' r e s u l t of c r y s t a l l i z a t i o r 

d i f f e r e n t i a t i o n . I n the case of the Hekla rocks however 

both rocks are known to have been l i q u i d o r i g i n a l l y , and i t 

i s not easy to see how the more a c i d could have been derived 

from the more b a s i c without the c r y s t a l l i z a t i o n of the l a t t e r . 

The explanation may be that the more a c i d rock i s derived by 

c r y s t a l l i s a t i o n d i f f e r e n t i a t i o n of a part only of the 

a n d e s i t i c magma, perhaps that part l e f t w i t h i n the volcano 

conduit a f t e r an e a r l i e r emaption. 

I f the trends shown by the c o n s t i t u e n t s of the Hekla 

rocks i n both Diagram 10 and Diagram 11 are continued i n the 
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d i r e c t i o n of i n c r e a s i n g b a s i c i t y , v a l ues are reached which 

are very s i m i l a r to those' of the B l d g j a and Grmmsvotn rocks, 

and t h i s suggests that the Hekla rocks may be derived from 

rocks of the l a t t e r type. Evidence from I c e l a n d bearing on 

the question i s l a c k i n g , but the evidence of s i m i l a r rocks 

elsewhere suggests c r y s t a l l i z a t i o n d i f f e r e n t i a t i o n as the 

most probable m'echanism i n the formation of the Hekla rocks. 

Vincent (1950) has described the occurrence of a r e s i d u a l 

g l a s s , approximating to d a c i t e i n composition, i n an o l i v i n e 

t h o l e i i t e from E a s t Greenland. The Kap Daussy rock i s very 

s i m i l a r i n composition to Grimsvotn tjrpe b a s a l t . Analyses 

of the rocks are compared i n Table X V l l . The only s i g n i f i c a n t 

d i f f e r e n c e i n composition l i e s i n the higher content of al\jmina 

and s i l i c a i n the I c e l a n d i c rock type. The Kap Daussy rock 

and i t s r e s i d u a l g l a s s , the Grimsvotn tjrpe average, the Hekla 

type average and the Hekla d a c i t e have a l l been p l o t t e d i n 

Diagram 13. The diagram shows s e v e r a l i n t e r e s t i n g f e a t u r e s . 

The I c e l a n d and Greenland b a s a l t s have.the same i r o n / f e r r o 

magnesian value and so too have the r e s i d u a l g l a s s and the 

d a c i t e ; the l i n e s which j o i n the c o n s t i t u e n t s of the Grimsvotn 

type, the Hekla andesite and the Hekla d a c i t e are s t r a i g h t 

l i n e s f o r a l l c o n s t i t u e n t s except s i l i c a , al\imlna and t o t a l 

i r o n , and f o r these divergence i s s l i g h t only. The changes 

shown by the c o n s t i t u e n t s of both the Greenland and the I c e l a n d 
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rocks are of s i m i l a r kind and degree, except f o r soda which 

i n one rock shows a s l i g h t i n c r e a s e and i n the other a s l i g h t 

decrease i n quantity. 

There can be no doubt t h a t the r e s i d u a l g l a s s of the 

G-reenland b a s a l t was de r i v e d by a process e s s e n t i a l l y 

equivalent to c r y s t a l f r a c t i o n a t i o n from a l i q u i d of the bulk 

composition of the Kap Daussy b a s a l t . 

I t appears to*be reasonable then to suppose that the 

Hekla d a c i t e d e r i v e s u l t i m a t e l y from magma s i m i l a r i n 

composition to the Qrimsvotn type b a s a l t by a s i m i l a r process 

and t h a t the Hekla d a c i t e represents an intermediate stage. 

S\immary and D i s c u s s i o n . The m6dei?n I c e l a n d i c l a v a s 

have been divided i n t o four types; the Slgaldbreith, E l d g j a , 

Grimsvdtn and Hekla types. T h e i r chemical con s t i t u e n t s 

have been p l o t t e d on v a r i a t i o n diagrams and on the b a s i s of 

the f e a t u r e s shov/n by the diagrams and on other evidence i t 

i s concluded that the modern lavas, are not a homogeneous group; 

i n p a r t i c u l a r , i t i s concluded that they are not the products 

of a s i n g l e d i f f e r e n t i a t i n g magma chamber. 

Among the rocks of the S l d g j a type, those which have 

been erupted from E l d g j a show a strong resemblance, both i n 

tlie quantity and' i n the v a r i a t i o n of t h e i r chemical 

c o n s t i t u e n t s , to the Skaergaard l i q u i d s . T h i s v a r i a t i o n i s 

shown to be r e l a t e d to the age of the l a v a s . I t i s suggested 

• - - -148 -



t h a t the E l d g j a b a s a l t s are derived by c r y s t a l f r a c t i o n a t i o n , 

or by a s i m i l a r process, from b a s a l t i c m a t e r i a l s i m i l a r i n 

composition to the l a v a s of the S k j a l d b r e i t h type, which are 

themselves s i m i l a r i n chemistry to the f i r s t Skaergaard l i q u i d . 

The Grimsvotn type l a v a s are c l o s e l y s i m i l a r to the 

B l d g j a type except i n t h e i r higher content of s i l i c a . I t i s 

considered that they may be derived from magma of the 

S k j a l d b r e i t h type which was r a t h e r r i c h i n s i l i c a or may be 

the r e s u l t of contamination of E l d g j a type magma by rh y o l i t S c 

m a t e r i a l . 

The rocks from the volcano Hekla appear, from the 

v a r i a t i o n diagrams, to show a f f i n i t y to the Griiusvotn type 

r o c k s , and a f t e r comparisons w i t h the Kap Daussy b a s a l t and 

i t s r e s i d u a l g l a s s i t i s suggested that the Hekla rocks are 

deri v e d from Magma s i m i l a r to the Grimsvotn type. 

The Hagongur rocks are thought to be hybrid i n o r i g i n 

and to r e s u l t from the mixing of E l d g j a type magma and 

g r a n i t i c m a t e r i a l . 

The mutual r e l a t i o n s h i p now proposed between the 

S k j a l d b r e i t h , E l d g j a , Grimsvotn and Hekla type rocks may seem 

to c o n t r a d i c t an e a r l i e r c onclusion that the s e r i e s i s not 

homogeneous and th a t i t i s not the product of d i f f e r e n t i a t i o n 

i n a s i n g l e magma chamber. There i s a l s o the apparent anomaly 

that while d i f f e r e n t i a t i o n of the Skaergaard kind i s suggested 
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to e x p l a i n the d e r i v a t i o n of Eldg]j.a type rocks from m a t e r i a l 

of the S k j a l d b r e i t h type, d i f f e r e n t i a t i o n of a d i f f e r e n t kind, 

t h a t observed i n the Kap Daussy rock, i s s\j®gested to e x p l a i n 

the d e r i v a t i o n of the Hekla rocks from m a t e r i a l of the 

Grimsvotn tjrpe. 

I n Table X V l l l the Skaergaard second and t h i r d l i q u i d s 

are compared w i t h the Kap Daussy b a s a l t and"its r e s i d u a l g l a s s . 

I t w i l l be seen that there i s a c l o s e resemblance between the 

b a s a l t and the second l i q u i d . There i s , however, l i t t l e 

resemblance between the r e s i d u a l g l a s s and the t h i r d l i q u i d . 

I n the g l a s s , i r o n , magnesia, lime and a l k a l i e s have 

f a l l e n , while s i l i c a , h a s r i s e n and alumina has remained 

n e a r l y constant i n amount. 

I n the t h i r d l i q u i d , magnesia, lime, aliamina and s i l i c a 

have f a l l e n while i r o n and a l k a l i e s have r i s e n i n amount. 

There can be l i t t l e doubt that the Skaergaard t h i r d 

l i q u i d has been d e r i v e d from the second, and that the Kap 

Daussy r e s i d u a l g l a s s has been derived from the b a s a l t , by 

c r y s t a l l i z a t i o n d i f f e r e n t i a t i o n . The c l o s e s i m i l a r i t y 

between the b a s a l t and the second l i q u i d appears to r u l e out 

an explanation of the very d i f f e r e n t r e s u l t s of the process 

i n t e r n s of a d i f f e r e n c e i n chemistry between the two o r i g i n a l 

l i q u i d s . I t i s c l e a r , however, that the Skaergaard l i q u i d 

has been cooled extremely slowly, while the Kap Daussy b a s a l t 

dyke has been cooled much more r a p i d l y ; i t i s p o s s i b l e that 
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these very d i f f e r e n t conditions of cooling have influenced 

the course of the d i f f e r e n t i a t i o n process. 

I t i s suggested that when b a s a l t i c magma i s r a p i d l y 

cooled the c r y s t a l l i z a t i o n p o i n ts of the more r e f r a c t o r y 

components of s o l i d s o l u t i o n s e r i e s are passed without these 

phases being p r e c i p i t a t e d , that i s , "overcooling" takes 

p l a c e , and t h a t , when, at lower temperatures, the c r y s t a l l i z a 

t i o n power i s strongly developed and r a p i d c r y s t a l l i z a t i o n 

begins,,the composition of the s o l i d phases i s determined not 

by the composition of the l i q u i d but by i t s temperature. 

I n t h i s way the composition of the e a r l y s o l i d phases w i l l be 

appreciably more r i c h i n i r o n and i n a l k a l i e s than when slow 

c o o l i n g occurs. I t fol l o w s from t h i s t h a t , although the i r o n / 

magnesium r a t i o w i l l i n c r e a s e i n the l a t e l i q u i d s , and s o l i d s , 

whatever the manner of cooling, when r a p i d cooling occurs 

the quantity of i r o n and a l k a l i e s p r e c i p i t a t e d with the e a r l y 

s & l i d phases may be s u f f i c i e n t to~ cause a reduction of these 

components i n the l a t e l i q u i d s , while under slow cooling the 

very s m a l l amoxmts p r e c i p i t a t e d with the e a r l y s o l i d phases 

w i l l cause an I n c r e a s e of these components i n the l a t ^ i q u l d s . 

I t i s b e l i e v e d that these e f f e c t s w i l l e x p l a i n the 

d i f f e r e n t courses taken by the l a t e l i q u i d s of the Kap Daussy 

and Skaergaard rocks, except f o r s i l i c a , which i n one rock 

i n c r e a s e s markedly and i n the other decreases s l i g h t l y . I t 
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should be noted i n t h i s context, however, that the Kap Daussy 

b a s a l t contains two percent of quartz i n the norm while the 

Skaergaard second l i q u i d i s s l i g h t l y undersaturated. 

An excess of two percent of quartz i n the b a s a l t w i l l 

become an excess of ten percent i n the r e s i d u a l g l a s s , while 

the presence of three percent of o l i v i n e among the e a r l y 

c r y s t a l l i z a t i o n products of the b a s a l t w i l l f u r t h e r i n c r e a s e 

the excess s i l i c a i n the r e s i d u a l g l a s s . By these means 

three quarters of the t o t a l i n c r e a s e i n s i l i c a i n the Kap Dauasy 

rocks can be acco\mted f o r . 

Returning now to the I c e l a n d i c rocks, i t i s suggested 

.that c r y s t a l l i z a t i o n d i f f e r e n t i a t i o n of the Skaergaard type 

under conditions of slow cooling at moderate depths i n the 

crgist has l e d to the formation of magma' of the B l d g j a type 

from magma of the S k j a l d b r e i t h type, and that xuider conditions 
of r a p i d c o o l i n g at shallow depths c r y s t a l l i z a t i o n 

d i f f e r e n t i a t i o n of the Kap Daussy type has l e d to the formation 

of magma of the Hekla type from magma of t i e Grimsvotn type. 

I t i s of i n t e r e s t at t h i s stage to note that i f 80% of a 

magma of the Grimsvbtn type c r y s t a l l i z e d with a bulk 

compesition 50% An^^, 25% Wo5oBn3oPs2o> 20% Pa5o, 5% magnetite, 

the r e s i d u a l l i q u i d would be very c l o s e i n composition to the 

Hekla andesite. I f 80% of a magma of tte Bldg j a type 

c r y s t a l l i z e d i n a s i m i l a r form the r e s i d u a l l i q u i d would be 

- 152 -



> 

D I A G 1 4 



c l o s e l y ^ i l a r except that the s i l i c a content would be lower 

than i n the o r i g i n a l l i q u i d . I n other words the d i f f e r e n t i a t e 

would be t r a c h y t i c . However modem rocks of t h i s kind have 

not been d e s c r i b e d from I c e l a n d . 

The proposed r e l a t i o n s h i p s are shov/n schematically i n 

Diagram 14. I t i s imagined that at considerable depth 

w i t h i n the c r u s t a primary source of magma e x i s t s . Prom 

t h i s source l i q u i d s are derived which may vary somewhat i n 

composition but approximate to the S k j a l d b r e i t h type. T h i s 

magma may be extruded d i r e c t l y at the surface; with r a p i d 

c r y s t a l l i z a t i o n during the process. I t may a l s o be extruded 

i n t o itiie upper l a y e r s of the c r u s t where at moderate depth i t 

may d i f f e r e n t i a t e to form magmas of the E l d g j a , and p o s s i b l y 

Grimsvotn, tjrpes. 

Migration of magma of the Grimsvotn type to yet shallower 

depths i n the crnist l eads to the formation by d i f f e r e n t i a t i o n 

of magma of the Hekla type ( a n d e s i t i c ) , and i s o l a t e d pockets 

of t h i s magma may then d i f f e r e n t i a t e f u r t h e r to produce 

d a c i t i c l i q u i d s (the Hekla d a c i t i c a s h ) . 

Comparisons w i t h Other V o l c a n i c Provinces. 

The Hawaiian V o l c a n i c s . MacDonald (1949) d i s t i n g u i s h e s 

two types of volcano i n Hawaii. The f i r s t t y p e . c h a r a c t e r i z e d 

by the chemical uniformity of i t s l a v a s , i s comprised of the 

volcanoes K l l a u e a and Mauna Loa. The second type 
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c h a r a c t e r i z e d by l a v a s ranging i n can p o s i t i o n from p i c r i t e 

b a s a l t to o l i g o c l a s e andesite or raugearite, i s comprised 

of the volcanoes Mauna Kea and Kohala. 

Macdonald cons i d e r s t h a t , i n the volcanoes of the second 

type, the v a r i a t i o n i n composition of the l a v a s i s the r e s u l t 

of c r y s t a l l i z a t i o n d i f f e r e n t i a t i o n , and th a t t h i s has taken 

pla c e i n two ways; by the s e t t l i n g of o l i v i n e c r y s t a l s from 

and o l i v i n e b a s a l t magma in*the p r i n c i p a l magma chamber, when 

p i c r i t e b a s a l t s r i c h i n olivine are formed i n the lower l a y e r s , 

and b a s a l t s poor i n o l i v i n e i n the upper l a y e r s , and by the 

c r y s t a l l i z a t i o n d i f f e r e n t i a t i o n of o l i v i n e b a s a l t i n small 

pockets, i s o l a t e d from the main magma source, when andesine 

and o l i g o c l a s e andesites are formed. 

Macdonald's general scheme of the migration of magma, i t s 

i s o l a t i o n and d i f f e r e n t i a t i o n , i s s i m i l a r to that proposed 

by the w r i t e r to e x p l a i n the fe a t u r e s of the modern I c e l a n d i c 

l a v a s . There i s a s i m i l a r i t y between the modern I c e l a n d i c 

l a v a s and the Hawaiian l a v a s g e n e r a l l y , but t h i s s i m i l a r i t y 

i s b e s t shown in^the case of the l a v a s of Kohala volcano. 

The Kohala l a v a s are divided by Macdonald into two 

s e r i e s ; a lower P o l o l u s e r i e s and an upper Hawi s e r i e s . 

The P o l o l u s e r i e s c o n s i s t s dominantly of " p r i m i t i v e " 

b a s a l t s and v a r i a n t s of them. Among these, r e p r e s e n t a t i v e s 

s i m i l a r to the S k j a l d b r e i t h , B l d g j a and Grimsvotn types can 
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iDe foiind. Selected "basalts from the Pololu series are 
compared w i t h t h e i r Icelandic equivalents i n Tahle XIX. 
The analysis i n TalDle XIX, Coliunn 1 i s very similar to the 
SkjaldlDreith type, "but i t i s not t y p i c a l of the more hasic 
Pololu lavas which generally show higher values f o r alkalies 
and lower values f o r s i l i c a . The analysis i n TalDle XIX, 
ColTmn 3 i s t y p i c a l of the less basic of the Pololu series 
and i s similar to the Eldgja type. The analysis i n Table XIX, 
Colimin 5 i s a t r a n s i t i o n a l type intermediate between t y p i c a l 
lavas of the Pololu and Hawi series. I t shows s i m i l a r i t y 
to the G-rimsvotn type., but the alkalies are rather higher i n 
the Hawaiian rock. 

The Hawi series i s composed dominantly of andesine 
oligoclase andesites - d i f f e r e n t i a t i o n products of the 
" p r i m i t i v e " lavas. I n Tahle XX selected representatives 
are compared ¥;ith the Hekla rocks. I t v ; i l l be seen that 
there i s a general s i m i l a r i t y , iDut that i n the Hawaiian rocks 
s i l i c a i s a l i t t l e lower and alkalies are much higher than 
in.the Icelandic types. 

The trend i n composition shown by the Hav/aiian rocks 
as they are traversed from p r i m i t i v e hasalts to oligoclase 
andesite i s very much the same as that shovm by the Icelandic 
rocks from the Skjaldbreith, through the G-rimsvotn, to the 
Hekla rocks; with the difference, however, that i n the Hawaiian 
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rocks the s i l i c a content rises r e l a t i v e l y slov/ly while that 
of al:alies rises steeply and i n the Icelandic rocks s i l i c a 
rises steeply and alkalies r e l a t i v e l y slowly. I t i s s\iggested 
that the d i f f e r e n t i a t i o n process has been similar i n hoth 
cases and that the difference i n the end products i s due to 
the higher content of alkalies and lower content of s i l i c a i n 
the Hawaiian primary magma. 

I t i s of interest to note that the Icelandic lava type 
which most closely resemhles a ty p i c a l Hawaiian rock i n 
content of s i l i c a and alkalies i s the Eldgja type and i t has 
already "been suggested that i f t h i s magma had undergone 
c r y s t a l l i z a t i o n d i f f e r e n t i a t i o n a trachytic product would 
have resulted. 

The Hehridean Volcanoes. The authors of the Mull Memoir 
(Bailey etc. 1924) have subdivided the Hehridean volcanics 
i n t a tv/o p r i n c i p a l magma series; a normal series and an 
alkaline series. 

The normal series contains four magma types - fehe Plateau 
type, the Non-Porphyritic Central type, the Suh Acid type and 
the Acid type. 

The alkaline series was not subdivided into magma types 
by the authors. I t contains mugearites, syenites and trachytes. 
There are no modern equivalents of these rocks i n Iceland. 

When the Icelandic m.agma types are compared with the 
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Hebridean i t i s found that they can be f i t t e d i n t o the 
Hebridean c l a s s i f i c a t i o n remarkably we l l . 

The Skjaldbreith magma type corresponds to the Plateau 
magma type of the Hebrides. I n Columns 1 and 2 of Table XXI 
a selected analysis of a lava of Plateau magma type i s 
compared with the Skjaldbreith average. There i s good 
agfereement generally, though lime i s higher and alkalies are 
lower i n the Icelandic rock. 

The G-rimsvotn magma type corresponds to the Non-Porphyritic 
Central m̂ agma type of the Hebrides. Analyses are compared 
i n Columns 3 and 4 of Table XXI. Here, too, the correspondence 
i s very close. The Hebridean rock showing only s l i g h t l y more 
potash and less t o t a l i r o n and t i t a n i a . 

The Bldgja magma type also corresponds to the Non-
Porphyritic Central magma tyi^e of the Hebrides. Analyses 
are compared i n Col\amns 5 and 6 of Table XXI. Here 
correspondence i s very close f o r a l l constituents. 

The Hekla magma type corresponds to the Sub-Acid magma 
type of the Hebrides. There are no extrusive equivalents 
of the Icelandic andesites i n the Hebrides but equivalents 
are found among the minor intrusives. - I n Columns 1 and 2 
of; Table XXll the Hekla andesite i s compared with the variety 
of andesite termed Craignurite by the Mull authors and i n 
columns 3 and 4 of the same table the Hekla d a c i t i c ash i s 
compared with the v a r i e t y of andesite termed L e i d l i t e by the 
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same authors. . I n each case there i s close correspondence 
chemically between the rocks compared. 

The authors of the Mull memoir considered that both the 
Normal and the Alkaline magma series were probably the result 
of d i f f e r e n t i a t i o n of magma of the Plateau type. The Acid 
l i n e of descent being. Plateau type basalt - Non Porphyritic 
.Central type basalt - Sub Acid type andesites - Acid type 
r h y o l i t e s . The A l k a l i l i n e of descent also began from 
Plateau type basalt continuing through Mugearite to trachyte. 

This view was l a t e r modified by Kennedy (1933) who 
concluded that there were tv/o world-wide primary parent magmas, 
the Plateau type and the T h o l e i l t i c type (Non Porphyritic 
Central type) giving r i s e respectively to alkaline and acid 
d i f f e r e n t i a t e s . There has been much subsequent discussion 
of the question of the o r i g i n of Plateau type and T h o l e i i t i c 
type magmas; i t has variously been supposed, that the 
T h o l e i i t i c has been derived from the Plateau by d i f f e r e n t i a t i o n ; 
and also by contamination with s i a l i c matter, and that the 
Plateau i s derived from the T h o l e i i t i c by d i f f e r e n t i a t i o n ; 
however Kennedy's o r i g i n a l concept has persisted, that 
Plateau magma i s the parent of the a l k a l i l i n e of descent and 
T h o l e i i t i c magma the parent of the acid l i n e of descent. 

I f the Icelandic rocks discussed i n e a r l i e r chapters 
have any bearing on t h i s question at a l l they suggest that the 
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authors of•the Mull Memoir were correct i n t h e i r conclusion 
that magma of the Non Porphyritic Central type i s derived 
from magma of the Plateau type by c r y s t a l l i z a t i o n d i f f e r e n t i a -
t i o n i I t should be noted, however, that the ba salts of the 
Eldgja type strongly resemble T h o l e i i t i c basalts, and there 
can be l i t t l e doubt that they would be so c l a s s i f i e d by the 
authors of the Memoir. Yet there i s evidence "that 
c r y s t a l l i z a t i o n d i f f e r e n t i a t i o n of magma of t h i s composition 
would give r i s e to an Alkaline d i f f e r e n t i a t e . This leads to 
the conclusion that T h a i e i i t i c magma, being derived from 
Plateau, magma, i s i t s e l f the parent of both alkaline and acid 
l i n e s of descent. 

•This i s a conclusion which most petrologists-would f i n d 
unacceptable. Yet the w r i t e r believes that early members of 
the alkaline l i n e of descent may be present amohg the lavas 
classed by the Mull authors as t h o l e i i t i c . I t i s doubted, 
however, whether direct comparison of analyses, from province 
t o province i s a useful guide to petrogenesis. I t s usefulness 
appears to depend upon two assumptions; f i r s t , t ^at the 
primary magma or magmas from which the di f f e r e n t i a t e s are 
derived show world wide uniformity of composition, t h i s i s a 

premise of Kennedy (1933) and i t appears to be open to doubt, 
and second, that the d i f f e r e n t i a t i o n process follows always 
the- same course, and t h i s assumption i s at variance with modern 
evidence. 
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I t i s suggested that members of a d i f f e r e n t i a t i o n series 
might be distinguished on the basis of t h e i r iron/ferromagnesian 
value, which.present knowledge suggests w i l l r i s e i n a l i q u i d 
undeljgoing c r y s t a l l i z a t i o n d i f f e r e n t i a t i o n whatever the 
composition of the primary magma and whatever trends tlB 
chemical constituents may follow, and that the two lines of 
descent might be distinguished by the presence or absence 
of quartz i n the norm. Investigationsof volcanic provinces 
on t h i s basis might lead to a useful d e f i n i t i o n of Plateau 
and T h o l e i i t i c types or might suggest suitable alternatives. 



362 
202 
201 
440 
357 
273 
208 
209 

210 
154 
367 
362 
202 
201 
440 
357 
273 
208 
209 
210 
154 

367 

g A B L E I . 

EIDOJA OLIVINES. 
Microphenocryst s. 
Z 1.735 Pagg 
Y 1.720 Pagg 
Z 1.745 PagY 
Z 1.727 Pa^g 
No determination. 
No determination. 
Z 1.745 Pagy 

Z 1.758 Pa 42 
Y 1.705 Pa 26 

Phenocrysts. 
Y 1.678 Pa 12 

Y 1.681 Pa 15 

Y 1.680 Pa 13 
Y 1.679 Pa 12 
Analysed, 

No determination, 
No determination. 
Old Lava, lowest flow Crater Q, 
Valley lava. Plow 2 Holmsdalur, 

" " Plttw 3 " 
, " ". Plow 4 " 

Young lava, vent, f l o o r of Crater Q. 
Sandur lava, Selhraun, I^rdalssandur. 
Valley lava. Oldufell ? eq.-aivalent to flow 1 Holmsdalur. 
Valley lava. Oldufell ? " " " 2 " 
Valley lava. Oldufell ? " " " 3 " 
Young lava, south of Crater C. 
Old lava, upper.flow Crater Q. 
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T A'B L .E I I . I 
ELDGJA PYROXENES. 

Microphenocrysts. 

362 
202 
201 
440 
257 
273 ̂  
208 
209 
210 
153 
362 Old Lava, lowest flow. Crater Q. Analysed. 
202 Valley lava. Flow 2, Holmsdalur, 
201 " " Flow 3, » 
440 " " Plow 4, " 
357 Yo\ing lava, vent, f l o o r of Crater Q. 
273 SandTir lava, Selhraun, Myrdalssandur. 
208 Valley lava. O l d u f e l l , ? eq.uivalent to Flow 1 Holmsdalur. 
209 Valley lava. O l d u f e l l , ? equivalent to Flow 2 Holmsdalur. 
210 Valley lava. O l d u f e l l , ? eq.uivalent to Flow 3 Holmsdalur. 
153 Valley -lava. Flow 1, Holmsdalur. 

2V Ny 
48 ^ 1.698 WOggBngyPSg^ 

48 1.701 WOggEnggFSgg 

51 1.700 W04iEn38FS24 
47 1.692 Wo4oBn42FSi8 
51 1.695 W042En39Fs3_9 

48 1.700 WOggSnsgFSgg 

47 1.701 WoseBnggPsgg 

49 1.695 W04oEn4oPS2o 
48 1.692 Wo4oBn42Psi8 
48 1.695 Wo4oEn4oFS2o 
Old Lava, lowest flow, Crat( 
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362. Nz 
202. Nz 
201. Nz 
440. Nz 
357 Nz 
273 Nz 
208 
209. 
210. 

T A'B L E: - J. I I 
ELDGJA PLAGIOCLASE. 

Groundmass. 
1.565 kciQQ-, Nx' 1.555 Angg Nz» 
1.566 Aneo; Nx' 1.554 AnsQ :•• 
1.565 Anss; Nx' 1.555 Ansg 
1.564 Angv; Nx' 1.554 ArigQ Nz' 
1.567 Anggl Nx' 1.554 AngQ Nz' 
1.569 Angg; Nx' 1.557 Angg Nz' 

No determination. Nz' 

No determination. 
No determination.. Nz' 

Mlcrophenocryst s. 
1.572 Any^; Nx' 1.561 Aig 

No determination. 
No determination. 

1.566 AHQQ N.D. 

1.570 Angy N.D. 
1.573 Anyg Nx' 1.565 kiQr^ 

1.572 Anyg N.D. 
No determination. 

1.568 Angg; Nx'1.559 Angg 

.362. Old lava, lowest flow Crater ,Q. Analysed. 
202. Valley lava. Plow 2 Holmsdalur. " 
201. " " Plow 3 " " 
440. " " Plow 4 " " 
357. Young lava, vent, f l o o r of Crater Q. " 
273. Sandur lava, Selhraun, Myrdalssandur. " 
208. Valley lava.OflJc&ifell. ? eq.uivalent to Plow 1 Holmsdalur. 
209. Valley lava. Oldufell.? " " " 2 " 
210. Valley lava. Oldufell.? " " " 3 " 
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T A B L E TT 
Hew Obemical Analvses of the Eldgia lavas. 
362 202 201 440 357 m A.E. 

Si02 46.92 47.25 47.11 47.48 47.37 47.12 47.20 

TiOg 4.33 4.29 4.27 4.06 3.76 4.56 4.21 

AI2O3 13.87 14.46 14.04 U . 0 7 14.57 13.90 14.15 

Fe203 4.38 • 2.31 2.73 3.65 2.26 1.89 2.87 

FeO 11.08 12.89 12.47 11.56 12.55 13.31 12.31 

MnO 0.15 0.16 0.16 0,10 0.13 0.21 0.16 

MgO 4.97 5.00 5.47 5.08 5.93 4.72 5.20 

OaO 9.97 10.06 10.06 9.88 9.64 9.94 9.93 

NagO 3.18 3.02 2.84 3.51 3.19 3.08 3.14 

KgO 0.72 0.81 0.77 0.84 0.87 0.75 0.79 

H2O+ 0.07 0.09 0.11 0.09 0.04 0.08 0.08 

H2O- 0.11 0.16 0.16 0.12 0.05 0.10 0.12 

0.10 0.14 0.11 0.11 0.12 0.13 0.12 

TOTALS 99.85 100.65 100.32 100.61 100.48 99.79 100.28 

362 Oldest Lava, Crater Q. 
202 Flow 2 , Middle Holmsa Gorge. 
201 Flow 3 , " " " 

440 Flow 4 , " " " 

357 Youngest Lava, Crater Q, 
273 Selhraun, Myrdalesandur. 
A.E, Average of Eldgja lavas, 
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T A B L E 7 — 

C. .1. P. W. Norms of Eldgia rocks. 

Rock i62 202 201 440 357 212 A.E. 
or 4.5 5.0 • 4.5 5.0 5.0. 4.5 4.7 

ab 27.7 25.7 24.1 28.8 26.7 26.2 26.5 

an 21.4 23.4 25.4 20.0 23.1 21.7 22.5 

ne 0.5 0.1 

wo 11.4 10.8 11.1 11.7 10.0 11.3 11.0 

en 9.3 6.2 8.7 5.8 5.2 6.8 7.0 

fs 8.5 7.1 8.6 5.7 5.4 8.7 7.4 

fo 2.1 5.0 3.5 4.8 6.7 3.0 4.2 

fa 1.4 5.7 4.1 4.7 7.5 5.1 4.8 

mt 6.3 3.3 3.9 5.3 3.3 2.8 4.3 

i l 8.2 8.1 8.1 7.8 7.1 8.7 8.0 

ap 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

362 Oldest lava, Crater Q 
202 Flow 2, Middle Holmea Gorge 
201 " 3, " •" " 

440 " 4, " " " 

357 Youngest lava, Crater Q 
273 Selhraun, Myrdalssandur 
A.E. Average of Eldgja Norms, 
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T A B L E V I . 
Chemical Analyses and Norms, Eldgja Type, 

Rock AE 21 A AB 21 A 
SiOg' 47.20 47.70 47.68 3.0 
Ti02 4.21 4.19 5.01 or 4.7 6.1 5.0 

AI2O3 14.15 13.67 12.54 ab .26.5 26.7 20.4 
Fe203 2.87 2.09 3.44 an 22.5 19.2 20.9 
PeO 12.31 12.97 12.34 n6 0.1 0.9 
mo 0.16 . 0.10 v/e 11.0 11.8 10.4 
MgO 5.20 5.14 5.25 en 7.0 5.3 13.2 
CaO 9.93 9.72 9.58 7.4 6.5 11.4 
Na20 3.14 3.36 2.43 fe 4.2 5.3 
KgO 0.79 1.05 0,88 fa 4.8 . 6.9 
H2O+ 0.08 - 0.12 0.44 mt . 4.3 3.0 5.1 
HgO- 0.12 0.13 0.15 i l . 8.0 . 7.9 9.6 

0.12 . 0.20 0.23 ap . 0.3 0.3 0.7 

100 .28 100.44 99.97 
AE... Average of Eldgja Analyses 
21 .. Katla-lava, Myrdalsjokull (New analysis) 
A ... Katla Ash, 1918. (Lacroix 1923) 
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T A B L E Y I I 
Grimsvotn Lavas and Ashes 

1, 2. 3. 
Si02 49.61 49.80 49.73. 50.46 49.90 

Ti02 2.94 2.83 2.51 2.68 2.74 

AI2O3 11.49 13.87 14.80 13.86 13.51 

Fe2P3 4.66 1.84 3,10 1.56 2.79 

FeO 11.33 12.38 11.53 12.28 11.88 

MnO 0.26 0.16 0.15 0.23 . 0.19 

MgO 5.55 4.92 4.92 5.14 5.13 

CaO 9.66 9.75 9.55 9.96 9.73 

lla20 2.45 3.17 2.86 2.86 2.83 

K2O 0.33 0.55 0.52 0.50 0.47 

H20+- 1.00 0.44 . 0.40 0.11 0.48 

H2O- 0.18 0.07 0.08 0.29 0.15 

P2O5 0.32 0.22 0.23 t r 0.19 

Rest 0.13 0.02 - 0.17 0.08 

99.91 100.02 100.38 100.10 100.10 

1. 1903 Ash, Grimsvotn (Mauritzen and Noe Nygaard, 1950) 

2. 1922 Ash, " (Earth, 1937) 

3. 1934 Ash, " (Earth, 1937) 

4. 1934 Lava " (Noe Nygaard, 1951) 

5. Average of Grimsvotn rocks. 
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T A B L E V I I I 
Chemical Analyses. Grimsvotn type. 

1. 2. 3. 
SiOg 48.81 49.60 49.'90 

TiOg . 1.92 2.46 2.74 

AI2O3 15.58 13.49 13.51 

Fe203 12.95 3.43 2.79 

FeO 0.62 11.38 11.88 

MnO 0.24 0.17 0.19 

MgO 5.79 5.07 5.13 

OaO 10.92 9.90 9.73 

Na20 • 2.39 3.01 2.83 

KgO - 0.28 0.52 . 0.47 

H2O + . 0.38 0.49 . 0.48 

HgO- 0.14 0.38 0.15 

P2O5 0.17 0.18 0.19 

Rest 0.08 

Total 100.19 100.08 100.10 

1. Recent lava from Eldgigur, S.W, Vatnajokull 
(Noe Nygaard 1952) 

2. Recent lava-from K v e r k f j o l l , N.E, Vatnajokull 
(Tyrrel 1949). 

3. Average of Grimsvotn rocks. 
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T A B L E IJOC. 
SKJALDBREITH LAVj^. 

1 2 3 4 5 6 7 8 
SiOg 48.15 47.96 46.84 46.95 48.04 46.28 47.67 47.41 
TiOg • 2.00 1.40 2.01 1.32 3.00 2.00 2.17 1.99 
AlgOg 16.24 14.05 13.65 14.56 12.26 14.64 ' 15.81 14.46 

PegOg 2.12 3.02 3.68 1.41 2.07 2.39 1.70 2.34 

PeO 8.74 8.52 9.39 10.57 10.78 10.79 10.41 9.89 
MnO 0.20 0.20 0. 20 0.25 0.31 0.33 0.16 0.23 
MgO 5.84 7.75 8.73 10.47 9.18 9.46 8,08 8.70 
CaO' 13.36 13.38 12.46 12.19 12.04 11.89 12,23 12.55 
HagO 2.20 1.90 1.60 1.75 1.82 1.19 1.98 1.78 

0.33 0.29 0.35 0.25 0.38 0.37 0.27 0.32 
HgO- 0.08 0.42 0.40 0.04 0.08 0.12 0.10 0.18 
H3O+ 0.38 1.04 0.38 0.00 0.22 0.18 0.21 0.35 
Rest 0.10 0.15 0.30 0.24 0.15 0.36 0.10 0.20 
Total100.04 100.08 99.99 100.00 100.33 100.00 100.89 100.19 
1. Skjaldbreith. Loose block i n the central crater. 
2. Skjaldbreith. Lava flow about 1 km. west of central crater. 
3. Skjaldbreith. 9km. WSW. of the central crater. 
4. Almannagja. 

5. Basalt lava east of Hrafnabjorg. 
6. Basalt lava south of Reytharbarmur. 
7. ' Almannagja. 
8. Average of Skjaldbreith lavas. 
Analyses Nos. 1,2,3,4,5 and 6 quoted from Trygvasson (1943) 
Analyses No. 7 quoted from washington(l922) . 
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T A B L E X. 
Chemical Analyses. Skjaldbreith type. 
1 2 3 4 5 6 

SlOg 49.30 48.80 49.64 49.41 47.41 49.56 
.TiOg 1.10 0.97 1.29 1.24 1.99 4.16 

AI2O3 14.98 16.79 14.76 17.21 14.46 10.36 

^^2^3 0.90 0.40 1.50 0.98 2.34 7.04 
PeO 9.27 8.83 9.59 8.89 9.89 8.19 
MnO 0.19 0.17 0.16 0.13 0.23 
MgO 6.96 6.83 7.55 6.88 8.70 6.04 
CaO 12.63 12.54 12.08 12.67 12.55 11.66 
NagO 2.15 2.09 2.09 , 2.06 1.78 1.86 
KgO 0.91 1.01 0.29 0.02 0.32 0.65 
HgO,- 0.79 0.86 0.24 0.06 0.18 0.29 
HgO- 0.00 0.00 0.06 0,06 0.35 0.25 
Rest 0.28 0.32 0.36 0.17 0.20 0.06 
To,tal 99.46 99.61 99.715 100.30 100.19 100.10 

1. Lava, Threngslaborgir, C.^500 B.C. (Thorarinsson 1951) 
2. Lava, Ketildyngja, C. 2,000 B.C. (Thorarinsson 1951) 
3. Early syntectonic Askja lava (Van Bemraelen and Rutten 1955). 
4. Pre-tectonic Askja lava (Van Berameleri and Rutten 1955). 
5. Average of 7 Skjaldbreith lavas. 
6i- Lava', Laki, 1783. (Lacroix, 1923). 
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^ A B L E X I 
Ohemical Analyses. Hekla type. 

1. 2. 1. 1' 

Si02 6l.'88 55.41 53.39 54.35 54.47 

TiOg 1.03 1.60 2, 28 1.94 1.46 

AI2O3 16.11 15.84 13.37 14.56 16.12 

2.11 2.43 2.07 2.25 0.53 

FeO 6.47 9.10 10.62 9.86 8.97 

MnO 0.26 0.23 0. 20 0.21 0.18 

MgO 1.76 2.82 3.30 3.06 4.71 

CaO 4.93 6.93 6.90 6.91 8.76 

NagO 4.21 3.80 3.84 3.82 3.05 

KgO 1.16 0.80 1.19 0.99 1.03 

H2O + 0.34 0.33 1.37 0.83 0.54 

HgO- 0,06 0.03 0.08 0,05 0.30 

P2O5 0.44 0.40 1.24 0.82 t r 
Rest 

Total 100.76 99.76 99.85 99.65 100.12 

li' Dacitic Ash, Hekla 1947' (Thorarinsson 1950) 

2. Andesitic lava, Hekla I947. (Thorarinsson 1950) 

3. Andesitic lava, Nae:^holt, Hekla. (Washington 1922) 

4. Average of Hekla lavas. 
5. Andesitic? lava, Hagongur. (Noe Hygaard 1950). 
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T A B L E r r r 

Comparison of Magma types 
1. 2. 1- 4:. 1-

47.41 49.90 47.20 54.35 61.88 

Ti02 1.99 2.74 4.21 1.94 1.03 

14.46 13.51 14.15 14.56 16.11 

Fe203 2.34 2.79 2.87 2. 25 2.11 

FeO 9.89 11.88 12.31 9.86 6.47 

MnO 0.23 0,19 0.16 0.21 0.26 

MgO 8.70 5.13 5.20 3.06 1.76 

OaO 12.55 9.73 9.95 6.91 4.93 

Na20 1.78 2.83 3,14 3.82 4.21 

KgO 0.32 0.47 0.79 0.99 1.16 

HgO + 0.18 0.48 0.08 0.83 0.34 

HgO- 0.35 0.15 0.12 0.05 0.06 

P2O5 - 0.19 0.12 0.82 0.44 

Rest 0.20 0.08 — - -

Total 100.19 100.10 100.28 99.65 100.76 

1. Skjaldbreith average. 
2. Grimsvotn average. 
3. Eldgja average. 
4. Hekla average. 
5. Hekla d a c i t i c ash. 
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T A B L E X I I I 

L. 2. i . 4. 
Si02 47.92 47.41 46.7 47.20 

TiOg 1.35 1.99 2.2 4.21 

AI2O3 18.86 14.46 15.3 14.15 

Fe203 . 1.18 2.34 2.9 2.87 

FeO 8.66 9.89 12.9 12.31 

MnO 0.10 0.23 0.2 0.16 

MgO 7.82 8.70 5.9 5.20 

OaO 10.46 12.55 9.9 9.95 

Na20 2.44 1.78 2.8 3.14 

K2O 0.18 0.32 0.3 0.79 

HgO + 0.18 0.08 

H2O - 0.35 0.12 

Rest 0.20 •0.12 

1. F i r s t l i q u i d Skaergaard Intrusion. 
2. Skjaldbreith type average. 
3. Second l i q u i d Skaergaard Intrusion. 
4. Eldgja type average. 

100.19 100.28 
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T A B L E r r r 

Skaergaard Intrusion Eldg.ja tyvs basalts. 
Layered Series 

(Fe0+Fe203) X 100 

MgO+FeO+Fe203 - 70 -- 75 70 • - 75 

Si02 47 -- 46.5 47 -- 47 
AI2O3 16 - 15 14.5 -- 13.5 
FeO+Fe203 17 -- 19 14.5 -- 15.5 
MgO 7 - 5 6 - 4 
OaO ' 9.5 -- ,8.5 10 - 10 
Ila20 2.7 -- 3. 3 - 3 

- -



T A B L E r r 

1. 2v 1' 

Si02 47.20 75.'06 49.7 49.9 

.Ti02 4.21 0.12 .3.8 2.74 

AI2O3 14.15 13.84 14.1 13.51 

Fe203 2.87 0.31 2.7 2.79 

FeO 12.31. 1.91 11.8 11.88 

MnO 0.16 — 0.2 0.19 

MgO 5.20 0.28 4.7 5.13 

OaO 9.95 1.62 10.0. 9.73 

Na20 3.14 3.16 3.2 , 2.83 

K2O 0.79 3.22 1.0 0.47 

1. Eldgja type average. 
2. VatnajQkull r h y o l i t e , P a l s f j o l l (Noe Nygaard 1952) 

3. 10 parts of 1 plus 1 part of 2 reduced equal t o t a l of 1. 

4. Grriraevotn average. 
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T A B L E X V I . 

1 2 3 4 
Si02 54.47 54.2 54.35 58.81 
TiOg 1.46 3.2 1.94 1.26 
AI2O3 16.12 14.1 14.56 12.02 

' 0.53 2.2 2.25 ^ 5.77 
PeO 8.97 8.7 9.86 9.38 
MnO 0.18 0.1 0.21 0.21 
MgO 4.71 4.0 3.06 0.72 
CaO 8.76 8.1 6.91 5.03 
Na20 3.05 3.1 3.82 3.91 
KgO 1.03 1.4 0.99 2.39 
HgO + 0.54 - 0.83 ,0.21 
HgO - 0.30 . - 0.05 0.19 

t r - 0.82 0.71 

100.12 99.65 100.61 

1. Modern lava Hagongur. (Noe Nygaard ' ̂  5 o ̂ , 
2. Mixture; 3 parts Eldgja average plus one part P a l s f j o l l 

r h y o l i t e . 
3. Hekla avergge. 
4. HedenlDergite granophyre, Skaergaard Intrusion 

(Wager and Deer 1939). 
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T A B L E X V I I . 
Hekla rocks - comparisons. 

1 2 3 4 5 
SiOg 49.90 ' 47.42 54.35 61.88 64.03 

Ti02 2.74 3.98 1.94 1.03 0.79 

AI2O3 13.51 11.75 14.56 16.11 11.27 
2.79 3.39 2.25 2.11 2.98 

FeO 11.88 12.79 9.86 6.47 2.81 
MnO 0.19 0.10 0.21 0.26 0.05 
MgO 5.13 5.35 3.06 1.76 1.18 
CaO 9.73 10.83 6.91 4.93 5.57 
NagO 2.83 2.36 3.82 4.21 1.82 
KgO 0.47 0.55 0.99 1.16 1.56 

0.48 0.95 0.83 0.34 6.23 

HgO- 0.15 0.30 . 0.05 0.06 0.73 

0.19 0.24 0.82 0.44 0.98 

100.10 100.31 99.65 100.76 100.00 
1. Grimsvotn average. 
2. O l l v i n e - t h o l e i i t e , Kap Daussy, Greenaiaad. Vincent(1950), 
3., Hekla andesite average. 
4. Hekla, d a c i t i c ash. 
5. Residual glass, Kap Daussy t h o l e i i t e . 
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T A B L E X V I I I 

1. 2. i . 4. 
Si02 47.42 64.03 46.7 45.7 

Ti02 3.98 0.79 2.2 2.4 

AI2O3 11.75 11.27 15.3 12.7 

Fe203 3.39 2.'98 2.9 3.6 

FeO 12.79 2.81 12.9 18.2 

MnO 0.10 0.05 0.2 0.2 

MgO 5.35 1.18 5.9 3.5 

CaO 10.83 5.57 9.9 8.3 

lla20 2.36 1.82 2.81 3.2 

0.55 1.56 . 0.3 0.4 

.1. Kap Daussy "basalt. 
2. Kap Daussy residual glass (20̂ ^ of 1, by volume). 
3. Skaergaard second l i q u i d . 
4. Skaergaard t h i r d l i q u i d (27^ of 3, by volume). 
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T A B L E n.X. 

Comparisons — Hawaii - Iceland. 
1 2 3 4 5 6 

Si02 49.70 47.41 47.98 47.20 49.01 .49.90 

TiO^ 1.92 1.99 3.53 4.21 .3.93 2.74 

AI2O3 14.65 • 14.46 15.32 14.15 16.29 13.51 

5̂ 2̂03 1.88 2.34 2.49 2.87 7.61 2.79 

FeO 8.03 9.89 8.86 12.31 4.89 11.88 

MnO 0.15 0.23 0.12 0.16 0.27 0.19 

MgO 7.80 8.70 6116 5.20 3.62 5.13 

CaO 12.10 12.55 10.28 9.95 9.79 9.73 
NagO 2.09 1.78 3.56 3.14 3.82 2.83 

K2O 0.52 0.32 1.08 0.79 0.80 0.47 

0.22 0.18 0.62 0.08 - 0.48 
HgO- 0.09 0.35 0.25 0.12 - 0.15 

P2O5. - 0.566 - 0.22 0.12 0.49 0.19 

Rest - 0.20 0.08 - 0.20 0.08 

99.71 100.19 100.55 100.28 100.84 100.10 
1. Olivine basalt, Pololu series, Kohala. (Macdonald 1949), 
2. Skjaldbreith type average. 
3. Olivine basalt, Pololu series, Kohala. (Macdonald 1949) 
4. Eldgja type average. 
5. Olivine basalt, Pololu series, Kohala. (Macdonald 1949). 
6. Grirasvotn type average. 
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T A B L E X T 
Comparisons - Hawaii - Iceland. 

1. 2. 1. 
Si02 52.27 54.35 58.06 61.88 

TIO2 2.13 1.94 1.88 1.03 

AI2O3 17.05 14.56 18.21 16.11 

1*6203 3.51 2.25 4.87 2.11 

FeO 7.20 9.86 2.01 6.47 

MnO 0.16 0.21 0.36 0.26 

MgO 3.13 3.06 1.59 1.76 

OaO 5.82 6.91 , 3.29 4.93 

Ha20 5.40 3.82 6.12 4.21 

K2O 2.22 0.99 2.75 1.16 

H2O + 0.44 0.83 - 0.34 

H2O - 0.08 0.05 • - 0.06 

P2O5 0.62 0.82 0.65 0.44 

Rest 0.18 - 0.05 -

100.21 99.65 99.99 100.76 

1. Oligoclase andesite, Hawi series, Kohala (Macdonald 1949) 

2. Hekla andesite average. 
3. Oligoclase andesite, Hawi series, Hohala (Macdonald 1949) 

4. Hekla dac i t i c ash. 
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T A B L B X2L.I 

SlOg 46.61 47.41 49.76 49.90 47.35 47.20 

TiOg 1.81 1.99 0.94 ' 2.74 1.75 4.21 

15.32 14.46 14.42 13.51 13.90 14.15 

3.49, 2.34 3.95 2.79 5.87 2.87 

FeO 7.71 9.89 7.77 11.88 8.96 12.31 

MnO 0.13 0.23 0.20 0.19 0.23 0.16 

MgO 8.66 8.70 5.30 5.13 5.97 5.20 

CaO 10.08 12.55 10.22 9.73 10.65 9.95 

NagO 2.43 1.78 2.49 2.83 2.73 3.14 

0.67 "0.32 1.83 0.47 0.54 0.79 

H30 + . 2.07 ' 0.18 1.03 0.48 1.16 0.08 

HgO- 1.10 ' o.ss 2.04 0.15 1.04 0.12 

t r - 0.21 0.19 0.24 0.12 

Rest 0.20 0.10 ' 0.08 0.55 
100.08 100.19 100.30 100.10 100.94 100.28 

1. Lava, Plateau Magma Type, Drynock, Skye. (Bailey etc. 1924). 
2. SkjaldlDreith type average. 
3. Lava, Non Porphyritic Central type, Rudha na h-Uaniba,Mull 

(Bailey etc. 1924) 
4. Grimsvotn type average. 
5. Dyke, T h o l e i i t e , Salen type, KintaLlen, Mull.(Bailey etc.1924) 
6. Eldgja type average. 
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T A B L E x:-ixii I 
1 2 3 4 

SlOs 55.82 54.35 61.69 61.88 
TiOg 1.62 1.94 1.00 1.03 

11.47 14.56 14.43 16.11 

3.68 2.25 1.23 2.11 
FeO 7.66 9.86 5.86 6.47 
MnO 0.40 0.21 0.30 0.26 
MgO - 4.08 3.06 2.81 1.76 
CaO 7.88 6.91 4.97 4.93 
ITâ O 2.58 3.82 3.20 4.21 

K3O 2.00 0.99 1.72 1.16 

1.88 0.83 2.32 0.34 

H2O - 0.66 0.05 0.25 • 0.06 

^2^5 0.23 0.82 0;24 ' 0.44 

Rest 0.24 - 0.06 -
- 100.18 99.65 100.08 100.76 

1. Basic Craignurite, Cone-sheet, Sub Acid Magma Type, Mull. 
(Bailey etc. 1924). 

2. Hekla andesite average. 
3. Glassy.Leidlite, s i l l . Sub Acid Magma Type, Mull. 

(Bailey etc. 1924). 
4. Hekla d a c i t i c ash. 

- 182 -



PART I I . 

THE GEOLOGY OF 
SKAFTARTIfflGA' 



SUMMARY OF PREVIOUS WORK ON ICELANDIC GEOLOGY. 

An extensive l i t e r a t u r e on the geology of Iceland ha s 
been b u i l t up since work began i n the early part of the 
present century. The following summary i s not intended to 
be .comprehensive. Those v/orks have been selected which deal 
wi t h the broader questions of Icelandic geology or with the 
o r i g i n and age of rocks similar to those encountered i n 
Skaftartunga. 

Von Walterhausen (1847) noted the s i m i l a r i t y between the 
palagonite t u f f s of Iceland and S i c i l y and, because the l a t t e r 
were marine deposits, suggested that the Icelandic t u f f s 
were the result of submarine volcanic a c t i v i t y . 

Thoroddsen (1906) published his descriptive monograph of 
Icelandic Geology, the result of extensive f i e l d work between 
the years 1882 and 1898. 

He divided the Icelandic rocks i n t o four main groups. 
The Basalt Plateau. - of which the east and v;est coasts of 

Iceland are p r i n c i p a l l y formed. Thoroddsen regarded these 
basalts as Miocene i n age. 

The Palagonite Formation. - whose t u f f and breccias form 
a broad b e l t i n the central part of the island and f i l l a 
graben sunk between the Basalt Plateaux of the East and West 
coasts. Thoroddsen recognised two divisions w i t h i n these rocks; 
which he called the older and the younger t u f f s . He regarded 
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the "bulk of the Palagonite ^^ormation as Pliocene i n age, 
w i t h , possibly, the upper part belonging to the Pleistocene. 

The Dolerlte Formation. - those grey basalts were 
regarded as l y i n g i n part w i t h i n and i n part above the 
Palagonite Formation. Thoroddsen describes them as "preglacial 
and g l a c i a l " i n age. 

The Post-Glacial Basalt Lavas. - which overlie the rocks 
of the other three groups. 

He corrects e a r l i e r opinions that the Palagonite Formation 
was older than the Basalt Plateau and concludes that i t i s 
younger and occupies a wide graben sunk i n the plateau. He 
appears to have thought i n the f i r s t place, that the Basalt 
Plateau was of Miocene age, and that the Palagonite Formation 
was of Pliocene Age, but Pjeturss' discoveries of t i l l i t e 
w i t h i n the Palagonite Formation led him to extend the age of 
the upper part of the formation upwards into the Pleistocene. 

Thoroddsen disputes Von Walterhausen's views on the 
o r i g i n of the t u f f s , pointing out that marine f o s s i l s occur 
only i n the g l a c i a l and Post-glacial terraces near the present 
coastline; that marine sediments are not found elsewhere i n 
the formation and that many t u f f s show evidence of aeolian 
deposition. Thoroddsen believed the Palagonite Formation 
rocks to have acc\imulated on land. He described^he -unusual 
structure shovm by the basalts and t u f f s w i t h i n the formation 
but offered no special explanation of t h e i r o r i g i n . 

- 184 -



Pjeturss (1900) announced the discovery of t i l l i t e s 
a 

w i t h i n the Palagonite Formation, and, in^subsequent publica
tion., 'r. ' (1939), reported the occurrence of t i l l i t e s and 
arc t i c mollusca w i t h i n the upper part of the,Basalt Plateau. 
He. concluded that the upper part of the Basalt Plateau and 
the whole of the Palagonite Formation were Pleistocene i n age. 

Peacock (1925, 1926 ( a ) , 1926 ( b ) , 1926 (c) ) i n a series 
of papers discussing the geology of Iceland appears to have 
been the f i r s t c l e a r l y to state one of the fundamental problems 
presented by the Palagonite Formation: the great preponderance 
of pyroclastics over extrusives among the products of basaltic 
volcanism. Peacock proposed that the solution lay i n the 
eruption of basaltic magma beneath the Pleistocene ice-sheet. 
His conclusions depended upon his b e l i e f that globular basalts 
and side-romelane breccias were the result of the c h i l l i n g of 
feasaltic magma by water, which, i n the case of the Palagonite 
Formation, could only be marine or g l a c i a l i n o r i g i n ; that 
there was no evidence of marine submergence s u f f i c i e n t l y 
great to account f o r the thickness of the Palagonite Formation 
and that Pjeturss' discoveries had established a Pleistocene 
age f o r the formation. 

Hawkes (1938)reviewed the question of the age of the 
Basalt Plateau and the Palagonite Formation. After examindion 
of Pjeturss' moraines Hawkes concluded that they were 
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, f l u v i a t i l e i n o r i g i n , and t h a t P j e t u r s s ' view t h a t tie upper 
p a r t of the Basalt Plateau i s Pleistocene i n age i s i n e r r o r . 

He suggested t h a t evidence- of volcanic a c t i v i t y i n 
I c e l a n d on Oligocene and Miocene times i s l a c k i n g and t h a t 
the I c e l a n d i c T e r t i a r y b a s a l t s are most reasonably regarded 
as s i m i l a r i n age t o those of Greenland the Faeroes and t l E 
Hebrides; t h a t i s t o say Eocene or p o s s i b l y Oligocene i n 
age. 

Reviewing the evidence f o r the age of the Central Graben 
and the rocks o v e r l y i n g the T e r t i a r y b a s a l t s , Hawkes suggested 
t h a t the graben f a u l t i n g took place i n pre-Pliocene times; 
t h a t w i t h i n the graben i n the Pliocene the sediments at 
Tjorness were deposited and t h a t , also i n the Pliocene, 
v o l c a n i c a c t i v i t y began i n the coarse of which the Palagonite 
P o m a t i on rocks were formed. 

Noe Nygaard (1940) i n v e s t i g a t e d the s t r u c t u r e of Palagonite 
Formation t u f f s at K i r k j u b a e j a r k l a u s t e r i n V e s t u r - S k a f t a r f e l l -
ssysla. He concluded t h a t c e r t a i n sideromelane breccias 
which contained g l o b u l a r masses of b a s a l t and were associated 
w i t h t i l l i t e s were the products of s u b - g l a c i a l volcanic 
eruptions during the Pleistocene. He proposed the name 
"basalt globe b r e c c i a " f o r them. 

Hawkes (1941) described the age and s t r u c t u r e of the 

rocks i n c e n t r a l n o r t h e r n Iceland and concluded t h a t the nedian 

zone occupied by the Palagonite Formation rocks was a graben-type 

s t r u c t u r e of pre.^piiocene age. 
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Einarsson (1946) describes i n d e t a i l the str u c t u r e o f 
many Palagonite F o m a t i o n rocks. He disputes the g l a c i a l 
o r i g i n o f " t i l l i t e s " w i t h i n the formation and concludes t h a t 
the s t r i a t i o n s are surface features only ahd have heen caused 
by the movement of ice over p r e - e x i s t e n t conglomerates. He 
suggests t h a t sideromelana m.ay he a component of "sand flows" 
produced by the e r u p t i o n of "low temperature" magma. 

Anderson and T y r r e l (1949) describe fcbcks from the Basalt 
Plateau, t l i e Palagonite Formation and P o s t - g l a c i a l lavas from 
BOi!it.h east and c e n t r a l Iceland. Anderson found no t i l l i t e s 
among the Palagonite Formation rocks examined and concludes 
t h a t , w h i l e p a r t of the formation may be sub - g l a c i a l i n o r i g i n 
much o f i t has been formed by ex t r u s i o n of basalt magma i n t o 
water which i s n o n - g l a c i a l i n o r i g i n . 

Noe Nygaard (1952) describes r h y o l i t e s from V a t n a j o k u l l 
which he regards as i n t e r g l a c i a l i n o r i g i n and l a t e Quaternary 
i n age. 

^ Hospers (1954) describes the b a s a l t i c rocks of c e n t r a l 

n o r t h e r n I c e l a n d and t h e i r magnetic p r o p e r t i e s . He concludes 

t h a t the T e r t i a r y b a s a l t s i n the area are o v e r l a i n unconformably 

by a series of b a s a l t s of Quaternary age. (These correspond 

t o Pjeturss'. "Grey Phase" and t o Thoroddsen's " D o l e r i t e 

F o m a t i o n " ) . He concludes t h a t f a u l t i n g along the western-

f a u l t s ' of the c e n t r a l graben took place i n p a r t i n pre-Pliocene 

times and i n p a r t i n post-piiocene times. 
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Van Bemmelen and Rutten (1955) describe the geology of 
c e n t r a l n o r t h e r n Icelanc^in considerable d e t a i l . They support 
Hosper's conclusions concerning the age of the- "Grey Phase" 
b a s a l t s and conclude t h a t these are o v e r l a i n by Palagonite 
Formation t u f f s which have been formed by su b - g l a c i a l volcanic 
eruptions during the l a s t g l a c i a l p e r i o d . This conclusion 
i s p r o v i s i o n a l l y extended t o include a l l the Palagonite 
Formation rocks is^ithin the c e n t r a l graben n o r t h of Vatna^olmll 
and the f o l l o v / i n g succession suggested f o r northern Iceland. 

1. Modern eruptives (Recent). 
2. Palagonite Formation. (Pleistocene; l a s t g l a c i a l p e r i o d ) . 
3. Grey Phase or D o l e r i t e Formation. (Pliocene or post-Pliocene) 

4. Plateau Basalts. ( T e r t i a r y ) . 
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THE SKAFTARTUNGA ROCKS. 

The g e o l o g i c a l column i n Skaftartunga i s made up o f f i v e 
groups of rocks. They are l i s t e d below. (See Diagraip 15). 

1. The Palagonite Formation. This formation forms the 
great b u l k of the rocks of SkaftartTinga and i s the oldest of 
the f o m a t i o n s found here. The older T e r t i a r y Basalts v/hich 
u n d e r l i e these rocks elsewhere i n I c e l a n d are not found i n 
Skaftartunga. 

2. The ' D o l e r i t e Formation' b a s a l t s . These occur i n 
two small l o c a l i t i e s ; at Hvammshraim f e l l i n Eastern 
Skaftartunga and at Myrnahofthi on Myrdalssandur. 

3. The M y r d a l s j o k u l l Rhyelite lavas and t u f f s . The 
lavas occur only on M y r d a l s j o k u l l ?/here they o v e r l i e 
Palagonite Formation rocks. R h y o l i t i c t u f f s occur i n a 
r e s t r i c t e d l o c a l i t y on the moimtain Sker where they too 
o v e r l i e the Palagonite Formation rocks. 

4. The Sa n d f e l l TrachyT^asalt lavas. These form a 
r e l a t i v e l y t h i n sequence of lava flows capping the mountain 
S a n d f e l l on the south eastern margin of M y r d a l s j o k u l l . They 
do not occur elsewhere i n Skaftartunga. 

5. The Modern B a s a l t i c Volcanics. These are the most 

recent of the Skaftartunga rocks. Primary formations are the 

c r a t e r deposits, the lavas and the undisturbed ashes. 

Secondary f o m a t i o n s include ashes transported by wind and water 

and ash deposits of g l a c i a l o r i g i n . 
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THE PALAflONITE FORI^ATION. 

The Palagonite Formation was named by Thoroddsen a f t e r 
the m a t e r i a l , at t h a t time thought t o be a mineral species, 
which occurs commonly i n the t u f f s of the formation. The 
name i s a convenient one, f o r the t u f f s , which form a 
considerable p a r t of the formation, owe t h e i r l i g h t brov/n 
colour t o the presence of t h i s m a t e r i a l and t h i s feature 
provides a cilberion f o r d i s t i n g u i s h i n g them from modern 
m a t e r i a l s which otherwise exactly resemble the Palagonite 
Formation rocks. 

The age of the Palagonite Formation i s not known w i t h 
p r e c i s i o n . At Tdormes i n northern Iceland Pliocene sedimmts coar 
which equal i n age or are older than the lower Palagonite 
Formation rocks. The formation i t s e l f i s u n f o s s i l i f e r o u s 
b u t , f o l l o w i n g the e a r l y discoveries of PoeturBS, t i l l i t e s 
have f r e q u e n t l y been described from w i t h i n the formation, and 
i t i s now g e n e r a l l y agreed t h a t the b u l k of the formation 
accuraai^ted i n the Pleistocene. 

I t i s d i f f i c u l t t o define an upper l i m i t t o the age of 
the Palagonite Formation. C l i m a t i c conditions s i m i l a r t o 
those i n which much of the formation has acciamulated p r e v a i l 
i n I c e l a n d today, the volcanic a c t i v i t y which i s the source 
of the m a t e r i a l of the formation s t i l l p e r s i s t s and modern 
rocks w i t h sti*uctures s i m i l a r t o these of the Palagonite 
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F b m a t i o n rocks occur. I n the course of the present work 
i t was found convenient t o d i s t i n g u i s h between fragmental 
rocks which v/ere loose unconsolidated and lacked palagonite 
and those which contained palagonite and were consolidated 
or semi-consolidated. The l a t t e r are older than the 
M y r d a l s j o k u l l R h y o l i t e s . For the purpose of the present work 
the e x t r u s i o n of these a c i d rocks w i l l be adopted t o mark 
the upper l i m i t of the f o m a t i o n . 

The rocks of the Palagonite Fomation e x h i b i t a v a r i e t y 
o f unusual s t r u c t u r e s as w e l l as more common ones. They 
are described belov/. 

1. Massive T u f f s and Breccias. These are accumulations 
of fragmental b a s a l t i c rocks ?/ith no i n t e r n a l s t r u c t u r e . I n 
Skaftartunga the component m a t e r i a l s are predominantly v e s i c u l a r 
fragments of b a s a l t glass, which r a r e l y exceed one or two 
centimetres i n diameter. Angular b a s a l t fragments occur i n 
v a r i a b l e amount and up t o twenty centimetres i n diameter. 

2. Basalt Globe-Breccias. These rocks contain detached 
g i a b u l a r masses of b a s a l t , u s u a l l y d i s t r i b u t e d f a i r l y u niformly 
i n a m a t r i x of v e s i c u l a r and non-vesicular b a s a l t glass 
perhaps w i t h a small p r o p o r t i o n of aphanitic b a s a l t . The 
fragments of the m a t r i x r a r e l y exceed 5 centimetres i n 
diameter. The b a s a l t globes vary considerably i n size. The 
smaller ones are a few centimetres i n diameter and n o m a l l y 

- 191 -



are n e a r l y s p h e r i c a l , but the l a r g e r ones may be several 
metres i n diameter and o f t e n assiime rounded f l a t t e n e d shapes. 
These show random o r i e n t a t i o n w i t h i n the t u f f . The globes 
have a c h a r a c t e r i s t i c s t r u c t u r e . The outer p a r t consists 
of a s k i n of sideromelane v a r y i n g i n thickness from one or 
two m i l l i m e t r e s t o a centimetre. Commonly embedded i n t h i s 
outer s k i n are fragments of the surrounding breccia. The 
inner p a r t of the globes i s formed of dense basalt which 
oc c a s i o n a l l y shows a few v e s i c l e s but i t i s r a r e l y h i g h l y 
v e s i c u l a r . The outer s k i n of the globes i s traversed by a 
network of f i n e cracks or j o i n t s which passes i n the inner 
p a r t s i n t o a set of pronounced j o i n t s r h d i h t i n g from the 
centre o f the globe. T&e j o i n t i n g makes the globes very 
f r a g i l e and i t i s p r a e t i c a l l y impossible t o e x t r a c t one 
\mbroken even from p o o r l y consolidated breccias. 

3. I n t r u s i v e Basalt Flows. These are h o r i z o n t a l sheets 
of b a s a l t which d i f f e r i n s t r u c t u r e i n several important 
respects from normal b a s a l t i c flows. These- flows almost 
i n v a r i a b l y r e s t an e a r l i e r b a s a l t i c ashes and breccias. The 
lower surface of the fl o w i s normally f a i r l y r e g u l a r , though 
somewhat u n d u l a t i n g , and i t suggests t h a t the lava has flowed 
over a n e a r l y l e v e l and consolidated or semi-consolidated 
surface. The bottom surface of the fl o w i s c h i l l e d and may 
be composed of sideromelane or t a c h y l i t e . This surface f i t s 
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c l o s e l y over the u n d e r l y i n g ash or b r e c c i a , but fragments of 
the u n d e r l y i n g rocks are r a r e l y embedded i n i t . There i s no 
concentration of v e s i c l e s at the lower surface of the flow 
but o c c a s i o n a l l y v e r t i c a l pipe v e s i c l e s penetrate the lower 
surface and extend upv/ards i n t o the flov/ f o r a few tens of 
centimetres. An i r r e g u l a r and closSly spaced j o i n t i n g system 
at the lower surface gives place upwards over a few centimetres 
t o coluimiar, j o i n t i n g p a r a l l e l t o the lower surface of the flov/. 
This zone of regular j o i n t i n g f o m s a small p r o p o r t i o n o^^he 
t o t a l thickness of the flov/. I t gives place upv/ards i n t o 
i r r e g u l a r blocky j o i n t i n g . The upper surface of the flow 
i s a smooth ro\mded surface but i s always of the most extreme 
i r r e g u l a r i t y . Apophyses of the most i r r e g u l a r k i n d extend 
upwards from the siirface of the flow and invade the breccias 
by which the flows are i n v a r i a b l y o v e r l a i n . The upper surface 
of the flov/ c o nsists of a s k i n of sideroraelane up t o one 
gentimetre i n thickness. A reddening of t h i s surface i s 
never observed and there i s no concentration of v e s i c l e s at 
the surface. Fragments of the overj^ring b reccia are commonly 
embedded i n the upper surface. 

The flows examined have been poor i n v e s i c l e s ; these 

were d i s t r i b u t e d at random throughout the flow and were nearly 

s p h e r i c a l i n shape. 

The o v e r l y i n g breccias are fomed of angular fragments of 
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non-vesicular sideromelane and t a c h y l i t e . Basalt globes 
are commonly present i n the breccias. I n places the non
v e s i c u l a r sideromelane fragments i n the breccia above the flow 
can be seen t o give place upwards t o h i g h l y v e s i c u l a r 
sideromelane fragments. 

The sequence - b a s a l t f l o w - b a s a l t globe breccia -
b a s a l t i c ash appears t o form a ' u i i i t ' which i s repeated at 
l e a s t s i x times on the moiintain Sker. 

Petrographic examination shows t h a t the flows, the globes 
and the breccias are formed of i d e n t i c a l b a s a l t i c m a t e r i a l s . 

The s t r u c t u r e s described above suggest t h a t i n each 
u n i t the f o l l o w i n g sequence of events took place. 

1. A l a y e r of v e s i c u l a r b a s a l t i c ash was deposited. 

2. The ash l a y e r was displaced from below by a breccia o f 
non v e s i c u l a r b a s a l t glass. 

3. The b r e c c i a l a y e r was displaced from below by a basalt 
f l o w . 

These are iinusual features f o r b a s a l t i c rocks. The 
r e p e t i t i o n of ' u n i t s ' of the type described i n two l o c a l i t i e s 
i n Skaftart-unga made i t c l e a r t h a t these s t r u c t u r e s are not 
casual i n o r i g i n . The b r e c c i a of non-vesicular sideromelane 
impl-ies d r a s t i c c h i l l i n g of b a s a l t magma by water which might 
be marine, l a c u s t r i n e or g l a c i a l i n o r i g i n . I n an e f f o r t t o 
determine whether the water was g l a c i a l i n o r i g i n the ' u n i t s ' 

- 194"-



PIATE 57. 

Aeolian palagonite Formation t u f f s . A sequence, two 
hundred metres i n thickness on Hafursey. 



were searched f o r g l a c i a l l y s t r i a t e d boulders, but none was 
found. Subsequently however a modem basa l t globe breccia 
was discovered i n circumstances which l e f t no doubt as t o i t s 

. o r i g i n w i t h i n the M y r d a l s j o k u l l ice cap. As a r e s u l t of 
t h i s and other evidence i t has been concluded t h a t the 
s t r u c t u r e s are s u b g l a c i a l i n o r i g i n . 

4. I n t r u s i v e Basalt Masses. These possess the 
c h a r a c t e r i s t i c s of the i n t r u s i v e flows but are not s h e e t - l i k e . 
The forms assumed may be of the most extreme i r r e g u l a r i t y and 
always suggest the invasion of incompetent m a t e r i a l from below 
by b a s a l t magma. The m a t e r i a l invaded i s always a massive 
t u f f or a b a s a l t globe b r e c c i a , and most commonly the l a t t e r . 

. 5. P i l l o w Lavas. • These have been observed i n only two 
l o c a l i t i e s and i n n e i t h e r case was i t possible t o make a 
d e t a i l e d examination. They appear t o have the c h a r a c t e r i s t i c s 
of normal p i l l o w lavas. 

6. Aeclean T u f f s . These are poo r l y sorted accumulations 

of v e s i c u l a r and non v e s i c u l a r sideromelane, t a c h y l i t e and 

b a s a l t . Component fragments are u s u a l l y less than 3 

centimetres i n size but occasional l a r g e r fragments of basalt 

occur. The deposits show coarse h o r i z o n t a l and cross 

l a m i n a t i o n . This may not be v i s i b l e close at hand but it 

c l e a r l y seen i n the weathered t u f f s of c l i f f s and moxintain 

sides. Cross-laminated u n i t s may reach 30 metres i n thickness. 

(See P l a t e 37). 
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7, L a c r u s t r i n e and F l u v i a t i l e T u f f s . These are w e l l 
sorted accumulations of sideromelane and t a c h y l i t e . I n the 
deposits thought t o be l a c u s t r i n e i n o r i g i n the average g r a i n 
size i s about one m i l l i m e t r e , though grans up tocne centimetre 
i n size occur. Accumulations of t m i f o m f i n e grained t u f f 
up t o two metres i n thickness occur. The^ may show an 
•unusual type o f j o i n t i n g : - the e n t i r e mass of t u f f i s broken 
up i n t o roughly equidimensional polygonal blocks between t e n 
centimetres and 50 centimetres i n size. These lave a 
u n i f o m outer surface. When broken xapen, hov/ever, they shov/ 
a small scale columnar j o i n t i n g r a d i a t i n g outwards from the 
centre of each block. The large scale blocky j o i n t i n g i s 
thought t o be the r e s u l t of the drying of the sediments 
r e l a t i v e l y soon a f t e r t h e i r d eposition. The smaller scale 
columnar j o i n t i n g w i t h i n each block i s thought t o be caused 

by the c o n t r a c t i o n of g e l palagonite as a r e s u l t of f u r t h e r 
d r y i n g . 

Other l a c u s t r i n e t u f f s show very f i n e laminar bedding 
and yet others graded bedding. 

The f l u v i a t i l e t u f f s shov/ small scale cross bedding i n 
f i n e grained w e l l sorted m a t e r i a l s . 

Both f l u v i a t i l e and l a c u s t r i n e sediments occur i n 
a s s o c i a t i o n i n t e r c a l a t e d w i t h i n the aeolian t u f f s . 

8. T i l l i t e s . These show rounded s t r i a t e d boulders of 
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PLATB 58. 

A s t r i a t e d boulder from Palagonite Formation t i l l i t e . 
n o r t h e r n w a l l of Crater ^ B l d g j a . 



b a s a l t i n an unsorted m a t r i x of sideromelane, t a c h y l i t e and 
b a s a l t fragments. Almost a l l the l a rger basalt boulders i n 
-these deposits show s t r i a t i o n i n some degree, but boulders 
v/ith deep p a r a l l e l s t r i a t i o n s c l e a r l y showing the g l a c i a l 
o r i g i n of these conglomerates were very rare. One such 
boulder has-been photographed and i s seen i n Plate 3 5 , i n 
order t o determine whether the l a c k of c l e a r l y s t r i a t e d 
boulders i n these deposits v/as unusualL, a c a r e f u l search of 
the recent moraine of M y r d a l s j o k u l l was made. I t was found 
t h a t here too deeply s t r i a t e d boulders were very rare though 
the m a t e r i a l s and s t r u c t u r e s found correspond exactly w i t h 
those "found i n the-Palagonite F o m a t i o n rocks. (See Plate 38).-

9. Extrusive Basalt Flows and Basalt Dykes. I n a d d i t i o n 
t o the s h e e t - l i k e ' i n t r u s i v e ' b a s a l t s described above, other 
more n o m a l b a s a l t flows occur w i t h i n the Palagonite Pomation. 
These have the c h a r a c t e r i s t i c s of 'extrusive' flows; reddened 
upper and lower surfaces; concentration.of v e s i c l e s i n the 
upper p a r t of the flow; and upper and lower surfaces of nearly 
equal r e g u l a r i t y . Glassy surfaces are quite absent and 
basalt-globe breccias do not occur i n association v/ith these 
flows. Other v e r t i c a l s h e e t - l i k e masses of basalt occur i n 
the Palagonite Formation. These dykes are d i s t i n g u i s h e d from 
the ! i n t r u s i v e ' b a s a l t masses' by t h e i r greater r e g u l a r i t y and 
dyke-likee shape. Both e x t r u s i v e flows and dykes occur only 
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i n a s s o c i a t i o n w i t h aeolean t u f f s . 
Geological work i n the I c e l a n d i c Palagonite formation 

i s complicated. Toy the l a c k of f o s s i l i f e r o u s loeds and of any 
continuous marker horizon which might he used f o r s t r a t i g r a p h i c 
purposes. Such s t r a t i g r a p h i c work as can he attempted has 
t o .he hased on l i t h o l o g i c a l |Character and t h i s changes w i t h 
such r a p i d i t y , h o t h h o r i z o n t a l l y ' a n d v e r t i c a l l y , t h a t 
d etermination of s t r u c t u r e and succession v/ithin even a small 

\ area i s always d i f f i c u l t and uncer t a i n . Specimen p r o f i l e s 
v/ere c o l l e c t e d from several of the highest mpiintains i n 
Skaftart-unga i n the hope t h a t petrographic examination v/ould 
enahle the formation t o he zoned, hut t h i s hope was not 
f u l f i l l e d . 

These c o n d i t i o n s make i t d i f f i c u l t t o determine the 
presence o f , and the e f f e c t o f , f a u l t i n g w i t h i n the Palagonite 
Formation unless the f a u l t i n g i s modern and l:ias l e d t o the 
fo r m a t i o n of f a u l t scarps. No evidence of modern f a u l t i n g 
has heen ohserved i n Skaftartunga except near B l d g j a , and no 
conclusive evidence of older f a u l t i n g has heen ohtained, 
though i t seems prohahle t h a t such f a u l t s occur. 

Thoroddsen (1906) recognized two d i v i s i o n s w i t h i n h i s 
Palagonite Formation which he c a l l e d the Older and Younger 
T u f f s . Hafursey, a mountain i n the south east of Skaftartunga, 
i s c i t e d as a type l o c a l i t y f o r the tv/o d i v i s i o n s . 
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His d e s c r i p t i o n of the Hafursey succession i s as f o l l o w s : 

"The lowest p a r t of the mountaiti up t o a height of 340ni.. 

c o n s i s t s of l i g h t "brov/n t u f f f i l l e d w i t h s c o r i a , honibs and 

la r g e and small fragments of lava. I t i s d i v i d e d i n t o 

extremely i r r e g u l a r s t r a t a which assume the most v a r i e d shapes 

and o r i e n t a t i o n s , and i s i n t e r s e c t e d iDy a "branching v/eh of 

"basalt veins w i t h outgrowths and apophyses. Above and l y i n g 

d i s c o r d a n t l y on the lower t u f f s , occurs a t h i c k sequence of 

t u f f composed of conformahle, h o r i z o n t a l or undul a t i n g , "breccia 

and t u f f l a y e r s " . Thoroddsen's'tuff f i l l e d w i t h s c o r i a , 

"bom"bs and large and small fragments of lava" are descri'bed 

here as massive t u f f s or "basalt glo'be "breccias, and h i s 

"branching we'b o f "basalt w i t h outgrowths and apophyses" are 

here termed i n t r u s i v e "basalt flov;s and i n t r u s i v e "basalt masses. 

A s i m i l a r succession ta s "been seen elsewhere i n 

Skaftartunga and although no mapping w i t h i n the formation has 

"been attempted i t has "been assumed t h a t the successions are 

equiv a l e n t ; i n p a r t i c u l a r , t h a t the t h i c k developments of 

ae o l i a n t u f f which occur extensively i n the area are of 

s i m i l a r age. This assumption permits;i($he d i v i s i o n of the 

Palagonite Formation i n t o three groups; a Lower and a Middle 

Group corresponding t o Thoroddsen's Older and Younger Tu f f s 

and a t h i r d , o v e r l y i n g . Upper Group. (See Diagrams 15 and 16). 

The Lower and Upper Groups consist predominantly of 
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i n t r u s i v e h a s a l t masses and fl o w s , h a s a l t glohe hreccias, 
massive t u f f s , f l u v i a t i l e t u f f s and t i l l i t e . The Middle 
Group consists of coarsely hedded aeolean t u f f s w i t h i n t e r 
c a l a t e d l a c u s t r i n e and f l u v i a t i l e t u f f s and extrusive h a s a l t 
flows. I t i s not u s u a l l y easy t o d i s t i n g u i s h hetween rocks 
of the three groups, hecause of• the great s i m i l a r i t y hetween 
t h e i r component m a t e r i a l s . I n p r a c t i c e the three groups have 
u s u a l l y heen d i s t i n g u i s h e d hy the presence or ahsence of 
h a s a l t glohe hreccias and t i l l i t e s , which occur only i n the 
Upper and Lower Groups. 

Two ascents of Hafursey were made, hut i n n e i t h e r case 
was i t p o s s i h l e t o determine a precise houndary hetv/een the 
Lo?/er and Middle Groups, though, over a few tens of metres, a 
t r a n s i t i o n from rocks t y p i c a l of the Lower Group t o those 
t y p i c a l iSf the Middle Group was ohse^ved. S i m i l a r conditions 
were ohserved i n Skaftart^mga ge n e r a l l y , where a thicg: series 
of coarsely s t r a t i f i e d t u f f s of the Middle Group o v e r l i e the 
t u f f s , hreccias and i n t r u s i v e h a s a l t s of the Lower Group. 

The c r e a t i o n of an Upper Group was made necessary hy the 
discovery at Sker and S a n d f e l l of a sequence of i n t r u s i v e 
h a s a l t flows and h a s a l t glohe hreccias o v e r l y i n g the t u f f s 
o f the Middle Group. 
The Lower Group., 

At the south eastern p o i n t of Hafursey the lov/er p a r t of 
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the succession co n s i s t s of "basalt glo"be "breccias and massive 
t u f f s . These give place at a"bout two hundred metre contour 
t o t u f f s of the Middle Group. The rocks of the Lower Group 
p e r s i s t northwards at the "base of the mountain "but r a p i d 
changes i n colour, i n degree of hardening and i n the content 
and size of "basalt globes occur. VRiere exposure i s i n t e r m i t t e n t 
i t i s impossi"ble t o determine whether these v a r i a t i o n s occur 
w i t h i n a s i n g l e u n i t of the formation or whether several 
d i f f e r e n t u n i t s are transposed. S i m i l a r d i f f i c u l t i e s are 
encountered i n the Palagonite Formation generally. On the 
n o r t h e r n p a r t of the mountain where continuous exposures 
p e r s i s t e d over a distance of nearly a kilometre considera"ble 
v a r i a t i o n s i n hardness, i n colour, which v a r i e d from l i g h t 
"broYm t o a "brownish "black, and i n content of "basalt glo"bes 
was o"bserved v / i t h i n an apparently continuous "basalt glo"be 
"breccia. The lower p a r t s of the mountain are formed 
oc c a s i o n a l l y of steep c l i f f s and i n these i r r e g u l a r i n t r u s i v e 
"basalt masses can "be seen. I n one such exposure on the 
western side of Hafursey a n e a r l y h o r i z o n t a l i n t r u s i v e "basalt 
f l o w was exposed at a height a"bout 50 metres above the sandur. 
The flov/ p e r s i s t e d f o r about two kilometres and the f a i r l y 
r e g u l a r lower surface and h i g h l y i r r e g u l a r upper surface 
could c l e a r l y be seen. The fl o w a t t a i n e d a maximum thickness 
towards the centre of about 50 metres. I t was o v e r l a i n by a 
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h a s a l t glohe h r e c c i a . At the n o r t h western end of Hafursey 

the j u n c t i o n hetween the Lower and Middle Groups was found t o 

he at ahout the three h-undred metre contour. T i l l i t e s were 

not found on Hafursey. 

The mo-untains west of Hafursey and south of M y r d a l s j o k u l l 

proved very d i f f i c u l t t o traverse and only a p a r t i a l ascent of 

one. r i d g e was accomplished*- The lower p a r t of the mountains 

co n s i s t s of massive t u f f s , h a s a l t glohe hreccia and i n t r u s i v e 

h a s a l t . On the rid g e ascended these gave place at ahout the 

three himdred metre contour t o t u f f s of the Middle Group. 

No rocks of the Lower Group are exposed at Sandfell. 

At Olafshaus a sequence of f l u v i a t i l e t u f f and h r e c c i a , 

h a s a l t glohe hreccias and i n t r u s i v e h a s a l t flows ahout 250 

metres i n thickness i s exposed. Over3:^Jng them at the 600 

metre contour are aeolean t u f f s ahout 100 metres i n thickness. 

These may he the lowest memhers of the Middle Group. 
On the.low plateau 3 kilometres east of Olafshaus, t u f f s 

of the Middle Group are exposed i n the west ahove the three 
hundred metre contour. Below t h i s and t o the east t i l l i t e s 
and massive hreccias of the Lower Group occur. 

I n Holmsadalur, south of Einhyringar, h a s a l t glohe 
h r e c c i a s , i n t r u s i v e h a s a l t masses, massive hreccias and t i l l i t e s , 
o f the lower group are exposed. They are o v e r l a i n on the 
hroad southward t r e n d i n g ridge.east of Holmsadalur hy rocks 
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o f the Middle Group. The j u n c t i o n v a r i e s i n height from 
400 .metres i n the n o r t h t o 200 metres i n the south. 

I n the Middle Holmsa gorge one kilometre east of 
Ein h y r i n g a r t i l l i t e o v e r l i e s a confused mass of i n t r u s i v e 
b a s a l t w i t h which are associated b a s a l t globe breccias. 

South of Atlaey the rocks of the lower group are not 
exposed, except at Hrifuness where a small outcrop of p i l l o w 
l a v a occurs. 

I n n o r t h e r n Skaftartunga the rocks of the Lower Group are 
s i m i l a r t o those i n the south. I n t r u s i v e b a s a l t masses, 
b a s a l t globe b r e c c i a s , p i l l o w lavas, massive breccias and t u f f s 
and t i l l i t e s occur. The j u n c t i o n between the Lower and Middle 
Groups on Gja t i n d u r i s near the VOO metre contour. Four 
k i l o m e t r e s t o the south west i t i s near, the s i x hundred metre 
contour and appears t o f a l l t o about 500 metres at Svartakniiks-
f j o l l a f u r t h e r t e n k i l o m e t r e s t o the south west. I n t h i s 
r e g i o n there are t h i c k developments of t i l l i t e which i s seen 
i n the w a l l s of Craters Q , R, S and V of Eldgja. I n c r a t e r "V 
they reach 100 metres i n thiclaiess and are o v e r l a i n by t u f f s 
of the Middle Group. 

I n the v a l l e y of the S y t h r i Ofaera, two kilometres south 

o f the nor t h e r n mountain A x l i r , p i l l o w lavas were seen among 

rocks o f the Lower Group. The occurrence of p i l l o w lavas 

here and at Hrifuness. are the" only ones observed i n 

Skaftartunga. 
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The Middle Group. 
Of the m a t e r i a l s which form the Middle Group of the 

Palagonite Formation, those which g r e a t l y predominate are 
coarsely hedded aeolean t u f f s and hreccias. Several of the 
highest moiintains i n Skaftartunga were ascended and found t o 
consist s o l e l y o f these m a t e r i a l s . On Einhyringur, which i s 
684 metres hi g h , three hundred metres of aeolean t u f f s of the 
Middle Group are exposed and a s i m i l a r thickness occurs on 
O l d u f e l l , which i s 810 metres high. I n northern Skaftartunga 
the j u n c t i o n hetween the Lower and Middle Groups r i s e s n o r t h 
eastwards from Einhyr i n g u r , where i t occurs near the 300 metre 
contour, t o S v a r t a h n u k s f j o l l , where i t occurs near the 500 

metre contour and f i n a l l y t o Gjatindur where i t occurs near 
the 700 metre contour. 

On the hroad southward-tending ridge east of Holmsadalur 
the Lower Group i s o v e r l a i n hy rocks of the Middle Group at a 
height o f ahout 300 metres. Here, t o o , the l a t t e r consist 
mainly of aeolean t u f f s hut i n t e r c a l a t e d hetween these are 
f l u v i a t i l e conglomerates and hreccias. 

Bast of HoMsadalur exposure i s less good. The rocks 

exposed are predominantly coarsely hedded t u f f s and except at 

one l o c a l i t y , f o u r k i l o m e t r e s east of Holmsadalur near the 200 

metre contour, h a s a l t glohe hreccias were not seen. I t i s 

prohahle t h e r e f o r e t h a t , frcm Holmsadalur, the j u n c t i o n hetween 

the Lov/er and Middle Groups f a l l s eastv/ards, and i n Eastern 

- 2o4 -



Skaftartunga i s below the- 200 metre contour. At R e t t a r f e l l 
a h o r i z o n t a l b a s a l t sheet occurs which i s thought t o be. a much 
eroded remnant of an ex t r u s i v e flow w i t h i n the t u f f s of the 
Middle Group. Other minor exposures of basa l t occur i n 
Eastern Skaftartunga but were not s u f f i c i e n t l y good f o r t h e i r 
f o m t o be determined. 

At Hvammshraunfell D o l e r i t e Formation basalt o v e r l i e s 
t u f f s o f the Middle Group j u s t below the 300 metre contovir. 
These b a s a l t s are much coarser i n t e x t u r e and l i g h t e r i n 
colour t h a n the Palagonite Formation b a s a l t s . 

West of Holmsadalur the southern mountain A x l i r consists 
of coarsely bedded Aeolean t u f f s w i t h i n t e r c a l a t e d sheets of 
lava . These l a c k glassy surfaces and there are no 
associated b a s a l t .globe breccias. They are thought t o be 
normal e x t m s i v e flows w i t h i n the Middle Group of t u f f s . 

At Hafursey and i n the mountains of Eastern Myrdal, about 
20 k i l o m e t r e s t o the south west of Holmsadalur, the lov/er 
j u n c t i o n of the Middle Group l i e s near the three hiindred metre 
contour. Here, at va r y i n g heights, i n t e r c a l a t i o n s of 
. f l u v l a t i l e and l a c u s t r i n e sediments occur w i t h i n the aeolean 
t u f f s which form the b u l k of the Middle Group. Basalt dykes 
were seen c u t t i n g these t u f f s but v/ere not examined c l o s e l y . 

At S a n d f e l l , t e n kilometres n o r t h of Hafursey, the 
development of the Middle Group i s unusual. Here no member 
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of the Lower Group i s exposed. The oldest rock exposed 
i s a t u f f , apparently without i n t e r n a l s t r u c t u r e , of which 
ahout two metres i s exposed. Overlying t h i s t u f f i s a 
seq.uence of h o r i z o n t a l e x t r u s i v e flows, t h i r t y metres i n 
t h i c k n e s s , and c o n t a i n i n g twelve memhers. These ha s a l t s 

^ show re g u l a r and reddened upper and lower surfaces and no 
surface glass. No hasSt glohe hreccias occur i n association. 
Resting on the eroded upper memher of these flows i s a series 
of w e l l hedded t u f f s one himdred metres i n thickness which dip 
eastwards at 30 degrees. These are o v e r l a i n unconformahly hy 
the S a n d f e l l Trachyhasalts. 

Two kilom.etres t o the south of S a n d f e l l the extrusive 
h a s a l t s descrihed ahove are o v e r l a i n unconformahly hy 
i n t r u s i v e h a s a l t flows and h a s a l t glohe hreccias of the Upper 
Group. 

The Upper Group.. 
These rocks were f i r s t seen on the mountain Sker two 

k i l o m e t r e s south of the Hulduf j o l l on the southern margin of 
M y r d a l s j o k u l l . They consist of a nearly h o r i z o n t a l series of 
i n t r u s i v e hasalt f l o w ' u n i t s ' . The succession w i t h i n a \ i n i t 
h e i n g , from helow, i n t r u s i v e h a s a l t f l o w , h a s a l t glohe h r e c c i a , 
ash and h r e c c i a ; i n t e r c a l a t i o n s of f l u v i a t i l e t u f f occur 
het?/een u n i t s . On the southern p a r t of Sker the lowest 
i n t r u s i v e flow of the series was- foujid o v e r l y i n g the s t r i a t e d 
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surface o f an older t u f f showing coarse bedding, at a height 
o f about 300 metres. Because of the p r e c i p i t o u s nature of 
t h i s p a r t of the mountain a thickness of only a few tens of 
metres of t h i s t u f f could be examined. I t was t e n t a t i v e l y 
i d e n t i f i e d as a member of the Middle Group. 

The i n t r u s i v e f l o w \mits on Sker niomber about twelve and 
have an apparent thickness of about f o u r hundred metres. On 
the lower p a r t of Sker a r h y o l i t i c t u f f r e s t s unconformably on 
an. eroded lower member of the ser i e s . The series continues 
northwards i n t o the H u l d u f j o l l where i t i s o v e r l a i n 
unconformably by the M y r d a l s j o k u l l r h y o l i t e floTSfs. 

Other representatives of the Upper group i n Skaftartunga 
occur only at S a n d f e l l . Here a series of i n t r u s i v e flow 
u n i t s o v e r l i e the eroded and g l a c i a l l y s t r i a t e d surface of 
the e x t r u s i v e flows of the Middle Group. The i n t r u s i v e flow 
u n i t s appear t o be about s i x i n number having a t o t a l 
thickness of two hundred metres. They are themselves o v e r l a i n 
unconformably by the M y r d a l s j o k u l l r l i y o l i t e s , i n the west and 
modern K a t l a lavas i n the east. 
Petrography. 

The c o n s t i t u e n t m a t e r i a l s of the Palagonite Formation are 

a l l b a s a l t i c . They occur i n three forms; as sideromelane, 

a transparent b a s a l t i c glass; as t a c h y l i t e , an opaque 

b a s a l t i c glass, and as aph a n i t i c b a s a l t . A l l these ma t e r i a l s 

normally show microphenocrysts or pyroxene, of plagioclase and 
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of icon ores and, more r a r e l y , of o l i v i n e . 
I n the hand specimen sideromelane i s black i n co l o u r 

•J 

and has a v i t r e o u s l u s t r e . I n t h i n s e c t i o n i t v a r i e s i n 
colour from l i g h t t o dark brovm. The r e f r a c t i v e index of 
t h i s m a t e r i a l has been measured i n tv/enty f i v e Palagonite 
Poraiation rocks; v a r i a t i o n s w i t h i n i n d i v i d u a l rocks up t o 
0.01 have been observed where t h i s v a r i a t i o n occurs the 
maximum value has been quoted. The maxiraxim values obtained 
vary from 1.578 t o 1.636. The sideromelane i s always i s o t r o p i c . 

I n Palagonite Formation rocks sideromelane i s alv/ays 
a l t e r e d t o seme degree t o palagonite. The m a t e r i a l i n the 
Skaftartunga rocks i s s i m i l a r i n character t o t h a t described 
by Peacock (1926),• Peacock and F u l l e r (1928) and, more r e c e n t l y , 
by Macdonald (1949). 

Peacock recognised two palagonite m a t e r i a l s , a s t r u c t u r e l e s s 
i s o t r o p i c m a t e r i a l which he named gel palagonite, and a 
f i b r o u s b i r e f r i n g e n t m a t e r i a l occurring i n aggregates w i t h 
random or sub p a r a l l e l o r i e n t a t i o n , which he c a l l e d f i b r o 
p a l a g o n i t e . 

Peacock regarded the I c e l a n d i c palagonite as the r e s u l t 
of the a l t e r a t i o n sideromelane t u f f s by a l k a l i n e hot spring 
s o l u t i o n s . Macdonald, discussing the Hawaiian t u f f s , 
ccoaluded t h a t palagonite r e s u l t e d from ordinary weathering of 
sideromelane t u f f s . There i s general agreement however t h a t 
g e l p a lagonite r e s u l t s from the h y d r a t i o n of sideromelane, 
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accompanied hy a p a r t i a l removal of lime and magnesia and 
ne a r l y complete o x i d a t i o n or i r o n . Peacock suggested t h a t 
f i h r o p a l a g o n i t e r e s u l t s from the c r y s t a l l i z a t i o n of a 
c h l o r i t i c mineral w i t h i n the g e l . 

I n the Skaftartunga rocks g el palagonite u s u a l l y occurs 
as a replacement product of sideromelane and i n t h i s form £-s 
seen hor d e r i n g v e s i c l e s and the hroken surfaces of sideromelane 
g r a i n s . There i s seme evidence t h a t g e l palagonite may 
have m o h i l i t y ; i n specimen 49 a v e i n of g e l palagonite 
t r a v e r s e s a crack i n p e r f e c t l y f r e s h sideromelane. The g e l 
pala g o n i t e i s u s u a l l y i s o t r o p i c hut may show grey f i r s t order 
i n t e r f e r e n c e colours. The co^.our v a r i e s from l i g h t t o dark 
green and from yellow t o dark hrownish red. I t was n o t i c e d 
d u r i n g the mounting of t h i n sections t h a t when palagonite 
m a t e r i a l i s heated i n the ahsence of a i r a change/n colour 
from yellow t o green may occur i n the g e l and f i h r o palagonite. 

The r e f r a c t i v e index of g e l palagonite i s v a r i a h l e and i s 
always lower than t h a t of the a l t e r e d sideromelane. The 
lov/est value determined was 1.512 i n specimen No. 217. 

The f i h r o u s m a t e r i a l which forms f i h r o palagonite appears 
t o develop w i t h i n the g e l m a t e r i a l e i t h e r as minute randomly 
o r i e n t a t e d p l a t e s g i v i n g aggregate f i r s t order p S l e r i z a t i o n 
colours or as p a r a l l e l f i h r o u s aggregates u s u a l l y o r i e n t e d 
normal t o the surface of the a l t e r e d fragment. The f i h r o u s 
m a t e r i a l v a r i e s i n colour from yellow t o dark hrov/nish red, 
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and gives f i r s t order i n t e r f e r e n c e colours where these are 
not masked hy a strong hody colour. E x t i n c t i o n i s s t r a i g h t . 
The r e f r a c t i v e index of the f i h r o palagonite i n specimen No.14 
i s close t o 1.53. 

I n the rocks i n which the a l t e r a t i o n of sideromelane t o 
p a l a g o n i t e i s most extensive z e o l i t e s and c a l c i t e occur i n 
v e s i c l e s and i n c a v i t i e s . Among these a n a l c i t e and n a t r o l i t e 
have heen i d e n t i f i e d * 

The opaque t a c h y l i t e glass appears t o he more stahle 
than the transparent v a r i e t y and never a l t e r s t o palagonite. 

Microphenocrysts of l a h r a d o r i t e , a ugite, c h r y s o l i t e and 
i r o n ores occur i n hoth sideromelane and palagonite. The 
l a h r a d o r i t e f r e q u e n t l y assumes s k e l e t a l and spongy forms 
suggestive of supercooling of the c r y s t a l l i z i n g l i q u i d . 

I n the c o l l e c t i o n of samples of Palagonite Formation rocks 
and i n t h e i r suhsequent'examination a t t e n t i o n was d i r e c t e d 
p r i n c i p a l l y at the rocks of the Middle Group. These form the 
great h u l k of the rocks exposed i n Skaftartunga and t h e i r 
r e l a t i v e u n i f o r m i t y made representative sampling more easy. 
I n a d d i t i o n i t seemed ihikely t h a t i f c o r r e l a t i o n w i t h i n the 
formation hased on petrographic character could he made, 
there would he a h e t t e r chance of success among the aeolean 
t u f f s of the Middle Group than among the complex assemhlages 
of the Lov/er Group. 
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The Lower Group - Two rocks of the Lower Group have 

"been examined p e t r o g r a p h i c a l l y b o t h are t u f f s from Hafursey. 

Specimen No,11 i s from the n o r t h western p o i n t of 

Hafursey, 160 metres above sea l e v e l . The rock lacks i n t e r n a l 

s t r u c t u r e but contains a few detached p i l l o w l i k e masses of 

v e s i c u l a r b a s a l t . I t might be t emed e i t h e r massive t u f f 

or a b a s a l t globe b r e c c i a . I n hand specimen. No. 11 i s 

yellow brown i n colour, compact and contains i r r g g u l a r 

v e s i c u l a r fragments of sideromelane and angular fragments of 

a p h a n i t i c b a s a l t up t o f o u r centimetres i n size. 

I n t h i n s e c t i o n No,11 i s seen t o consist of an aggregate 

of fragments of v e s i c u l a r t a c h y l i t e and aphanitic b a s a l t . 

Almost 80 percent of the o r i g i n a l sideromelane i s now a l t e r e d 

t o p a l a g o n i t e j of ?/hich both g e l and f i b r o v a r i e t i e s occur. 

W i t h i n b o t h palagonite and' sideromelane u n a l t e r e d micropheno

c r y s t s of pyroxene, plagioclase and i r o n ore occur both 

separately and i n glomeroporphyritic aggregates. Rate 

i s o l a t e d o l i v i n e s also occur. The microphenocrysts are 

normally euhedral. 

Specimen No, 13 was c o l l e c t e d from a massive t u f f 

o v e r l y i n g No, 11 at a height of 270 metres. I n hand specimen 

i t i s dark brovm i n colour and the com.ponent fragments do 

not exceed one centimetre i n size. I n t h i n s e ction i t i s 

s i m i l a r t o No. 14 but has no o l i v i n e and i s only s l i g h t l y 
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a l t e r e d t o pa l a g o n i t e , which i s almost e n t i r e l y of the g e l 
v a r i e t y . 

,The f o l l o w i n g determinations were made;-
No. 11 Sideromelane: N 1.609. 
No. 13 SideroTielane: N 1.609. 

No. 13 Pyroxene; 2V, 52, 56; Ny 1.694; camp. Wo^En^gFs^g 

No. 13 Plagioclase (zoned) Nx-?: 1.561, Nz"*! 1.570; 
comp. An53_gi7^ 

The Middle Group.- Specimen p r o f i l e s were c o l l e c t e d 
through the rocks of the Middle Group from the mountains 
Hafursey, S a n d f e l l , Binhyringar and O l d u f e l l . 

The Hafursey rocks are a l l r a t h e r s i m i l a r i n petrography. 
A l l c o n s i s t mainly of v e ^ u l a r sideromelane fragments w i t h 
som.e t a c h y l i t e . The Aeolean t u f f s 14,15 and 53 are poor l y 
s o r t e d v/ith fragments normally less than 3 cm. i n size and 
occasi o n a l l y angular hlocks of has a l t up t o 10 centimetres or 
more i n size. The l a c u s t r i n e t u f f s contain w e l l sorted 
m a t e r i a l s less than 5 ram. i n size. 

The r e f r a c t i v e index of the sideromelane has heen 
measured i n each rock. Some v a r i a t i o n i s ohserved, hut a l l 
values f a l l we 11^ w i t h i n the range of index f o r h a s a l t glasses 
given hy George (1924). I n a l l rocks more than 80 percent 
of the o r i g i n a l sideromelane i s nov/ a l t e r e d t o palagonite of 
hoth v a r i e t i e s . The r e f r a c t i v e inde:5t of the f i h r o u s v a r i e t y 
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i n No. 14 was found t o be near 1,53 and t h i s low vaUue 
suggests t h a t i f the m a t e r i a l i s a c h l o r i t e i t i s probably 
a n t i g o r i t e . 

Unaltered microphenocrysts of augite, l a b r a d o r i t e , 
i r o n ore and more r a r e l y of o l i v i n e occur and are about 0.02 
m i l l i m e t r e s i n s i z e . They form less than f i v e percent by 
volume of the o r i g i n a l glass. Z e o l i t e s and c a l c i t e occur i n 
c a v i t i e s i n the rocks. I n No. 14 a n a l c i t e has been i d e n t i f i e d , 

3Jh® f o l l o w i n g determinations were made:-

No, 53. 580 metres Hafursey, l(t)!if.f : 5 - ° 

Sideromelane, N. 1.610. 

Pyroxene, 2V, 53, 52; Ny 1.695; comp.Wo^gEn^gFs^g 

^51-55. Plagioclase, Nx*̂ -- 1.555, N'2*̂ l 1.564; comp. An^ 
No. 17. 450 metres Hafursey ( t u f f ) . 

Siderom-elane, N 1.579. 
No. 16. 440 metres Hafursey ( t u f f ) . 

Sideromelane, N 1.580. 
No. 15, 420 metres Hafursey ( t u f f ) . 

Sideromelane, N- 1.616. 

No. 14. 400 metres Hafursey ( t u f f ) . 

Sideromelane, N 1.608. 

Fibro-palagonite N near 1.53. 

Z e o l i t e , i s o t r o p i c , N 1.490, a n a l c i t e . 

The Sa n d f e l l aeolean t u f f s are s i m i l a r i n petrography t o 
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those of Hafursey iDut here less than 00 percent of the 
c r i g i n a l slderomelane has been a l t e r e d t o palagonite and the 
fibvo v a r i e t y i s not so commonly or so extensively developed. 
O l i v i n e i s absent from the upper t u f f s Nos. 75 and 31 and i s 
ra r e i n the lowest t u f f No. 72. Near the base of the 
Huncession sub a e r i a l b a s a l t flows occur and these contain 
phenocrysts of I f y t o w n i t e , and r a r e l y oj^'blivine, up t o one 
m i l l i m e t r e i n size i n an i n t e r g r a n u l a r ground mass of 
l a b r a d o r i t e , a u g i t e , olivene and i r o n ore. Theoolivine may 
show s l i g h t a l t e r a t i o n t o a dark red product marginally. 
Radiating f i b r e s of m a t e r i a l very s i m i l a r t o f i b r e palagonite 
i s found i n v e s i c l e s i n t h i s rock adjacent t o unaltered ground 
©ass minerals. The- f o l l o w i n g determinations were made:-

No. 31. 400 metres S a n d f e l l . ( t u f f ) . 
Sideromelane, N 1.560. 

Z e o l i t e , p o s i t i v e elongation, s t r a i g h t e x t i n c t i o n 
and low berefringence - probably n a t r o l i t e . 

No., 75. 300 metres S a n d f e l l . ( t u f f ) . 
Sideromelane, N. 1.578. 

Pyroxene 2V 50,52, Ny 1.695; comp. ^>^°42^^38^^20. 
Plagioclase (zoned) Nx' 1.556, Nz' 1.576; 

comp. •^1153^58 
No.^27. 300 metres San d f e l l ( s u b - a e r i a l lavas, upper ?low) 

Pyroxene (groundraass) 2V 46, 52, Ny 1.693; 
comp. Wo^(.En^^Ps^g 

Plagioclase (phenocryst )Nz'' 1.573; comp. "Any^^ 
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Plagioclase(groundmass) Nx' 1.557, Nz' 1.568; 
comp. An55„64 

No. 72. 250 metres S a n d f e l l . ( t u f f ) . 

Sideromelane, N 1.630. 
Pyroxene, 2V, 51. .ITY 1.696. comp. V^o^QSnQgFs22_ 
Plagioclase, Nx' ,1.557, Nz' 1.572; comp. ArLgg__yQ 

The E i i i h y r i n g e r rocks are a l l p o o r l y sorted aeolean 
t u f f and t h e i r c o n s t i t u e n t m a t e r i a l s are s i m i l a r t o those of 
Hafursey, "but the Einhyringur rocks are less w e l l compacted 
and r a t h e r porous i n character. Balagonite i s not strongly 
developed and only atout 30 percent of the o r i g i n a l sideromelane 
has "beeii a l t e r e d . Phenocrysts of a.ugite, ILahradorite, 
Q h r y s o l i t e and i r s a ores occur as l a r g e r c r y s t a l s and i n 
greater q u a n t i t y than i n the Hafursey t u f f s . Phenocrysts 
commonly reach 0.2 mm. i n size and together form a'bout 10 
percent hy volume of the o r i g i n a l sideromelane. Z e o l i t e s 
are r a r e i n the pore spaces. 

The f o l l o w i n g determinations have "been made. 

No. 219. 650 metres Einhyringur ( t u f f ) . 

Sideromelane N 1.610. 

Pyroxene 2V 51, 54, Ny 1.696; comp Wo42Bn53Ps20. 

O l i v i n e Nz 1.708| comp Pa^Q. 

Plagioclase Nx' 1.554 Nz' 1.561 comp. An^Q^^^ 

No. 218. 600 metres Einh^^Tingar ( t u f f ) . 

Sideromelane N 1.612. 
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No. 217.550 metres Binhyringar ( t u f f ) . 

Sideromelane N 1.612. 
No. 216. 500 metres Einhyrningar ( t u f f ) . 

Sideromelane N 1.612. 
. No. 2i5. 450 metres Binh^rningar ( t u f f ) . 

Sideroraelane N 1.616. 
No. 214. 400 metres Binhyrningar. 

Sideroraelane N 1.613. 
No. 213- 350 metres Einhyrningar ( t u f f ) . 

Sideromelane N 1.615. 
Pyroxene 2V 56, 54, 55, Ny 1.698 comp.Wo^gEng^PSg^ 
O l i v i n e Ny 1.704 corap. Fa23 

The O l d u f e l l t u f f s are a l l Aeolean and very s i m i l a r 
t o those of Hafursey. More than 80 percent of the o r i g i n a l 
sideromelane i s now a l t e r e d t o palagonite of both v a r i e t i e s . 
Micropbysts of Plagioclase, augite and i r o n ore occur but form 
less than two percent of the o r i g i n a l sideromelane, and r a r e l y 
exceed .02 mm.- i n size. Z e o l i t e s and c a l c i t e are common i n 
•pore spaces. 

The f o l l o w i n g determinations have been made. 
No.229. 800 metres O l d u f e l l ( t u f f ) 

Sideromelane N 1.617. 

No.230 760Ometres O l d u f e l l ( t u f f ) 

Sideromelane N. 1.619 
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No. 231. 720 metres O l d u f e l l ( t u f f ) . 

Sideromelane N. 1.620. 
No. 232. 680'metres O l d u f e l l ( t u f f ) . 

Sideromelane' N. 1.621. 
No. 233. 640 metres O l d u f e l l ( t u f f ) . 

Sideromelane N. 1.620. 
No. 235. 560 metres O l d u f e l l ( t u f f ) . 

Sideromelane N. 1.618. 
The Upper Group. - One t y p i c a l rock from each of the Sker 

and S a n d f e l l l o c a l i t i e s has teen selected f o r pfetrographic 
examination. 

The Sker rock No. 55 i s the uppermost i n t r u s i v e flov/ of 
the s e r i e s . The rock contains euhedral phenoc3?ysts of 
p l a g i o c l a s e and pyroxene, a'bout 2mm. i n length. The groundmass 
co n s i s t s of a mesh of plagioclase l a t h s , a'bout one m i l l i m e t r e 
i n l e n g t h , w i t h i n t e r g r a n u l a r su'bhedral pyroxenes, o l i v i n e s 
and i r o n ores, grading i n size from one m i l l i m e t r e downwards. 
A small amount of i n t e r s t i t i a l f e l s p a t h i c m a t e r i a l may occur, 
which includes needles of a p a t i t e . 

The c h i l l e d margin of specimen 49, a "basalt glo'be from 
the Sker sequence, was examined. The outer edge of the rock 
showed a mesh of p l a g i o c l a s e needles a'bout one m i l l i m e t r e i n 
l e n g t h , together w i t h su'bhedral grains of pyroxene, o l i v i n e 
and i r o n ore i n a c l e a r yellow sideromelane of r e f r a c t i v e 
index 1.636. As the rock i s traversed away from the outer 
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margin opaque areas begin t o develop p a t c h i l y around these 
C2?ystals and even t u a l l y grow, coalesce and render the e n t i r e 
glass opaque. Though the sideromelane i s unaltered a vein of 

' gel• palagonite traverses t h i s m a t e r i a l and i s stained red as 
i t approaches and meets a small o l i v i n e which shows s l i g h t 

- signs of a l t e r a t i o n . The c o l o r a t i o n suggests a m i g r a t i o n of 
f e r r i c ions from the c r y s t a l t o the g e l . 

The S a n d f e l l rocks are very s i m i l a r i n petrography t o 
th a t described from Sker. Unlike those' of the Lower Group 
the b a s a l t globe breccias of the Upper Group are always poorly 
consolidated and within'them palagonite i s poorly developed. 

The f o l l o w i n g determinations were made. 
No. 49. 300 metres Sker ( b a s a l t globe). 

- Sideromelahe N. 1.636. 
No. 55. 500 metres Sker ( i n t r u s i v e f l o w ) . 

Pyroxene 2V 43,42,43; Ny 1.701; comp.Wo25En2YpS28 

Plagioclase (phenocryst) Nx' 1.560; Ns' 1.569 
comp. An.gQ_gg 

Plagioclase (groundmass) Nx' 1.553; Nz^ 1.566 
comp. An^g^go 

No. 259.255 metres S a n d f e l l ( b a s a l t globe). 
Sideroraelane N 1.633 

No. 257.250 metres S a n d f e l l ( i n t r u s i v e f l o v ; ) . 

Pyroxene 2V 51,52; Ny 1.685; comp.Wo^gBn^gPs^g^ 

Plagioclase Nx' 1.557; Nz' 1.566; comp. Aa^^^QQ 
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petrography and C o r r e l a t i o n i n the Palagonite Formation. 
The petrographic characters which have "been i n v e s t i g a t e d 

tend n e i t h e r t o support nor t o d i s q u a l i f y the c o r r e l a t i o n 
proposed. With one exception ( t h a t i n specimen 55 of the 
Upper Group) the pyroxenes determined are u n i f o r m l y d i o p s i d i c 
gugites and a l l the plagioclases are la'bradorites. Some 
v a r i a t i o n i n the r e f r a c t i v e index of the sideroraelane occurs 
and t h i s i s shown i n Diagram 16, hut i t i s not s u f f i c i e n t l y 
w e l l marked t o 'be u s e f u l f o r purposes of c o r r e l a t i o n . For 
p e t r o l o g i c a l purposes the Palagonite, Formation rocks of 
Skaftartunga appear t o "be a homogeneous group. 
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, , THE DOIERITE FORMATION. 

I n Eastern Skaftart-unga the upper western slopes of the 
mountain Hvammshraunfell are covered "by peaty s o i l , i n which 
"brealcs expose a loose pavement of p l a t y , grey and coarse 
grained 'basalt. This rock i s p e t r o g r a p h i c a l l y very s i m i l a r 
t o the "basalts which o v e r l i e Palagonite Formation rocks ten 
ki l o m e t r e s t o the. north-east at Geirlandshraun on the eastern 
side o f the Skafta v a l l e y , and which are shown on Thoroddsen's 
map of 1906 as D o l e r i t e Fomation "basalts. On t h i s "basis 
i t i s suggested t h a t the Hvammshraun rock may "be an o u t l i e r 
of the main mass of the D o l o r i t e Formation rocks at Geirlands
hraun, separated from them "by the Skafta v a l l e y . 

At Myrnahofthi 2 km. east of the farm Myrar at 
Tliykkvahaejarklauser on Myrdalssandur an i s o l a t e d outcrop of 
grey coarse grained "basalt occurs i n the 'banks of the 
K u t h a f l j o t . The exposed 'basalt i s a'bout 3 metres i n height 
and extends l a t e r a l l y f o r a'bout 20 metres. The upper 
surface i s much eroded. A few nearly s p e r i c a l v e s i c l e s 
occur throughout the "basalt which i s broken 'by a few v e r t i c a l 
j o i n t s . No other outcrop i s seen u n t i l the Eldgja lavas 
are reached f o u r kilometres westward. This "basalt, t o o , 
s t r o n g l y resem"bles the Geirlandshraun D o l e r i t e Formation rocks 
i n petrogi5)hy and i t i s suggested t e n t a t i v e l y t h a t i t may "be a 
d i s t a n t o u t l i e r of the formation. A si n g l e short v i s i t was 
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made t o the Geirlandshraun b a s a l t s where specimens were 

c o l l e c t e d . 
Petrography. 

The Hvammshraunfell, Myrnahofthi and GeirlandshraTin 
rocks d i f f e r conspicuously from a l l other basalts encountered 
i n Skaftartunga by t h e i r l i g h t grey colour and coarse g r a i n 
and by the o p h i t i c t e x t u r e they e x h i b i t i n t h i n section. Two 
of them, the Hvammshraunfell and Myrnahofthi rocks, d i f f e r 
f u r t h e r i n possessing two pyroxenes. 

I n a l l these rocks the groundrnass f e l s p a r i s sub-hedral 
somewhat zoned and may show i n c l u s i o n s of i r o n ore and pyroxene. 
Pyroxene occurs only i n the groiindmass. The two pyroxenes 
present i n two of the rocks can not mutually be d i s t i n g u i s h e d 
i n t h i n s e c t i o n . Jn a l l three rocks the pyroxene i s 
Colourless and occurs o p h i t i c a l l y . I r o n ore occurs as 
subhedral p l a t e s and cubes and i n t e r s t i t i a l l y . I n t e r s t i t i a l 
t a c h y l i t e i s present i n the Hvammshraunfell rock. There i s 
some v a r i a t i o n i n the amount of o l i v i n e present i n the 
Myrnahofthi and Geirlandshraun rocks, i t occurs only i n the 
groundniass where i t i s r a t h e r rare. I n the Hvammshraimfell 
rock o l i v i n e i s common i n the groundraass and occurs as 
phenocrysts up t o 2 mm. i n size. I n a l l three rocks p o r p h y r i t i c 
f e l s p a r s occur. 

The f o l l o w i n g determinations were made. 
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No. 285. Hvammshraunfell. 
O l i v i n e phenocrysts. NY 1.711, comp. Fags 

Pyroxene 2V 47,47,48, Ny 1.695; ccmp.WoggEn^QPsgi 
Pyroxene 2"V 18, 17, 18. Ny not determined. 

Pidgeonite. 
Plagioclase. (Grouncamass). Nx' 1.556, Nz' 1.572; 

comp. AnyQ_5g^ 
No. 272. f i l y r n a h o f t h i . 

O l i v i n e groundmass Nz 1.720, comp. Fags 
Pyroxene, 2V 53,52,51. Ny no determination; 

D i o p i s i t i c augite. 
Pyroxene, 2V 20,26,25,23; Ny 1.701; comp. 

WoyEn5oFa43 
Plagioclase, (phencryst)Nz' 1.573; comp. An^^ 
Plagioclase, (groundmass)Nx' 1.556; comp. An^^ 

No. 279. Geirlandshraun. 
Pyroxene 2"V 45,45,47,47; Ny, no determination. 

Diopsidic augite. 
Plagioclase (phenocryst) Nx' 1.560, Nz 1.571, 

comp. An6o-69. 
Plagioclase (groundmass)Nx' 1.552 Nz 1.565; 

comp. An^y^gy 
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THE MYRDALSJOKULL RHYOLITBS. 

The IilyrdalsSiokull r h y o l i t e s , or l i p a r i t e s , occur i n two 
groups of nunatalcs, p r o j e c t i n g "bhrough the ice of M y r d a l s j o k u l l , 
n o r t h and south o f the K o t l u j o k u l l g l a c i e r . The southern 
group extend over an area of nearly 6 siguare kilometres and 
the n o r t h e r n group over more than 12 square kilometres. 

The base of the southern group i s seen on the H u l d u f j o l l . 
Here the r h y o l i t e s o v e r l i e unconformably the t u f f s and breccias 
of the Upper Group of the Palagonite Formation. I n places 
the reddened and scoreaceous lower surface of the r h y o l i t e s 
r e s t s d i r e c t l y on the Palagonite Formation rocks, and i n 
others a few metres of b r e c c i a of angular r h y o l i t e fragments 
5 t o 10 centimetres i n diameter intervenes. 

The r h y o l i t e e x h i b i t s a k i n d of close spaced p l a t y 
j o i n t i n g which was probably o r i g i n a l l y h o r i z o n t a l and perhaps 
was caused by laminar f l o w i n the viscous lava. The flow 
may co n s i s t e n t i r e l y of d u l l grey s l a t y rock or black glass, 
and o f t e n of streaks of the one i n the other p a r a l l e l t o the 
p l a t y j o i n t i n g . D e v i t r i f y i n g sphemilites occur i n the glass 
and are arranged i n zones p a r a l l e l t o the j o i n t i n g . Vesicles 
occur i n zones p a r e l l e l t o t h ^ j o i n t i n g b u t , u n l i k e the 
sph e m i l i t e s , are u s u a l l y streaked, i n some cases t o such a 
degree t h a t the rock assumes a shaly appearance. Whilst 
h o r i z o n t a l j o i n t i n g does occur, most commonly i t has been 
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a c u t e l y f o l d e d so as t o resem"blte the i s o c l i n a l f o l d i n g of 
metamorphic rocks. I n the southern area each exposure shows 
one f l o w u n i t only and i t i s supposed t h a t a si n g l e f l o w i s 
present, perhaps "between 100 and 200 metres i n thickness 
l o c a l l y . 

The upper surfaces of the r h y o l i t e s are everywhere 
h e a v i l y eroded and s t r i a t e d . On the westernmost nunatak of 
the southern group a recent K a t l a lava o v e r l i e s the s t r i a t e d 
upper surface of the r h y o l i t e s . 

The rocks of the nor t h e r n group of nunataks are very 
s i m i l a r t o those of the southern group. On the southennmost 
nunatak a continuous exposure of r h y o l i t e 100 metres i n height 
i s seen. The f l o w here i s much contorted, and f o l d s i n i t 
are seen enveloping c a v i t i e s f i l l e d w i t h reddened ruh"b3;yy 
m a t e r i a l , perhaps o r i g i n a l l y p a r t of the upper surface of the 
flow. I n the lower rocks of t h i s exposure phenocrysts of 
f e l s p a r and pyroxene a fev/ m i l l i m e t r e s i n le n g t h were seen; 
these were a"bsent i n the upper rocks. However no clear 
evidence t h a t more than one flow was present was foiind here. 

At the eastern end of the northern group of nunataks, 
f i v e k i l o m e t r e s south west of S a n d f e l l , a c l i f f s e c tion 
exposes a 50 metre s e c t i o n through the r h y o l i t e . Here an 
i r r e g u l a r h o r i z o n t a l l a y e r of reddened ru'b"bly m a t e r i a l 
"between one and f i v e metres i n thickness d i v i d e s the r h y o l i t e 
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i n t o tv/o equal and roughly h o r i z o n t a l l a y e r s . Unfortunately 
t h i s exposure could not be examined c l o s e l y ; i t provides 
the only evidence t h a t a sequence of r e l a t i v e l y t h i n flows 
may be present. 

On the ridge Sker about s i x kilometres south west of the 
H u l d u f j o l l a small exposure of r h y o l i t i c t u f f about two metres 
i n thickness occurs o v e r l y i n g unconformably meraber rocks from 
the Upper Group of the Palagonite Formation. The exposure 
occurs i n a small hollow on the e ^ e r n f l a n k of the ridge 
near the 300 metre contour. The t u f f i s formed f o r the most 
p a r t o f d u l l black f i r m l y consolidated ash, but v / i t h i n i t a 
small breadcrust -type bomb t e n centimetres i n l e n g t h was 
found,which v;as composed of r h y o l i t i c glass w i t h a few f e l s p a r 
phenocrysts. Also w i t h i n the body of d u l l ash h o r i z o n t a l 
s t r e aks, a few centimetres i n thickness and a few metres i n 
l e n g t h , o f apparently s o l i d r h y o l i t i c glass occur. The 
o r i g i n of these streaks i s not clear but i t seems possible 
t h a t they represent l o c a l welding together of the ash fragments 
t o form i n t e r c a l a t i o n s of welded t u f f v / i t h i n the main t u f f body. 
Petrography. 

Under the microscope the l l y r d a l s j o k u l l r h y o l i t e s show a 
glassy or c r y p t o c r y s t a l l i n e base i n which phenocrysts of 
p l a g i o c l a s e occur always, though i n v a r y i n g amount, and 
phenocrysts or pyroxene occur sometimes. 
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Petrographic evidence suggests t h a t a l l the rocks were 
o r i g i n a l l y glassy and t h a t the c r y p t o c r y s t a l l i n e 'base of some 
rocks i s a d e v i t r i f i c a t i o n product. 

I n the glassy rocks the colourless glassy "base of the rock 
has a r e f r a c t i v e index close t o 1.51 and i s crowded v/ith 
m i c r o l i t i c needles of p l a g i o c l a s e , f o r which e x t i n c t i o n angles 
suggest the composition, as mediimi o l i g o c l a s e , and a green 
f a i n t l y p leochroic pyroxene. Phenocrysts of o l i g o c l a s e , 
zoned and em"bayed, and pyroxene may occur. Quartz i s e n t i r e l y 
a"bsent as a primary c r y s t a l l i n e m a t e r i a l i n a l l the r h y o l i t e s . 

I n some rocks the m i c r o l i t e s show f l u i d a l s t r u c t u r e and 
the glassy "base i s crossed "by streaks of d e v i t i f y i n g 
c r y p t o c r y s t a l l i n e m a t e r i a l p a r a l l e l t o t h i s s t r u c t u r e . Other 
c i r c u l a r patches of d e v i t r i f i e d m a t e r i a l straddle the streaks 
and suggest d e v i t r i f i c a t i o n has extended r a d i a l l y from p o i n t s 
w i t h i n the streaks. The s t r u c t u r e s give the rocks a "banded 
and s p h e r u l i t i c appearance i n hand specimen. 

I n other rocks the groundmass consists e n t i r e l y of 
c r y p t o c r y s t a l l i n e m a t e r i a l . The green pleochroic pyroxene 
has "been i d e n t i f i e d as a d i o p s i d e - r i c h f e r r o s a l i t e ; the 
pyroxene m i c r o l i t e s which occur i n a l l the r h y o l i t e s show 
s i m i l a r pleochroism, are thought t o "be of s i m i l a r composition. 

I n specimens from the northern group of nunataks i r r e g u l a r 
pores \¥ithin the rock contain small cubes of a n a l c i t e , a i d 
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groups of r a d i a t i n g f i b r e s of an u n i d e n t i f i e d c h l o r i t i c 

m a t e r i a l resembling f i b r o palagonite. Others from the same 

l o c a l i t y c ontain t r i d y m i t e i n the pore spaces. 
The f o l l o w i n g determinations were made.^ 

No. 49. H u l d u f j a i l . 
Glass N 1.513. 
Plagioclase phenocrysts Nx' 1.535 Nz' 1.549 

comp. ^i5'-50. 
Pyroxene raicrolites, pleochroism, Z green, Y or X 

yellow green e x t i n c t i o n z/c47. 
No. 20. Nunatak 2 km. n o r t h of H-ulduf j o l l . 

Glass N. 1.510. 
Pyroxene phenocryst 2V 60,61; Ny 1.711; comp. 

Wo5oEn2oPs3o 
pleochroism Z green, Y yellov/ green, X green. 

e x t i n c t i o n Z/c 45. 

No. 457.Small nunatak, summit of K o t l u k o l l a r . 

Glass N. 1.506. 

No. 462.Easternmost nunatak of K o t l u k o l l a r . Upper u n i t . 

Glass N. 1.505. 

No. 467.Locality as 462, Lower -unit. 

Glass N 1.^06. 

No. 6. Breadcrust bomb. Sker. 

Glass N 1.510. 

No. 69. "WSlded" t u f f . Sker. 

Glass N 1.513. 

No. 70. R h y o l i t e t u f f . Sker. 

Glass N 1.513. 
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THE SANDFEEL TRAGHYBASALTS. 

The S a n d f e l l trachybasalts are found only on the mountain 
S a n d f e l l i n v;estern Skaftartunga. 

On the western slopes of the mountain the series i s about 
50 metres i n thickness and o v e r l i e s unconformably t u f f s of the 
Middle Group of the Palagonite Forraation at a height 450 metres 
above sea l e v e l . The Palagonite Formation t u f f s t h i n r a p i d l y 
east¥/ard while the trachybasalts show a corresponding t h i c k e n i n g . 

At the eastern end the lower slopes of the mo\intain are 
every\¥here m.antled i n a t h i c k apron of scree formed p r i n c i p a l l y 

o f blocks from the upper members of the trachybasalt series. 
I t seems probable however t h a t here the whole height (250 
metres) of the mountain i s occupied by trachybasalt lavas and 
p y r o c l a s t i c s . 

The series i s ne a r l y h o r i z o n t a l w i t h i n d i v i d u a l flows 
v a r y i n g i n thickness from 10 t o 20 metres. A v a r i a b l e 
q u a n t i t y , about one or two metres i n the upper p a r t of .the 
succession, of reddened, scoreaceous m a t e r i a l occurs betv/een 
the f l o w s . Only the upper seventy metres of the series was 
examined c l o s e l y but observation from the f o o t of the eastern 
end of the mountain suggests t h a t the r e l a t i v e thickness of 
the p y r o c l a s t i c s increases i n the lowest p a r t of the s e r i e s , 
and may exceed t h a t of the lavas. 

The surface f e a t u r e s of the flows are w e l l preserved and 

good examples of ropy s t r f a c e s are seen i n sections through the 
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lavas. I n t h i n flows and at the surface of t h i c k flows the 
t r a c h y b a s a l t s are d u l l black i n colour, but i n the inner p a r t s 
of the t h i c k e r flows the colour i s blue grey mottled v;ith l i g h t 
grey. V e s i c l e s , which occur at the upper and lower surfaces 
of the f l o w s are always empty. 

On the southern slopes of the moiintain near the four 
h-undred metre contour three v e r t i c a l spines of t r a c h y b a s a l t i c 
m a t e r i a l p r o j e c t from the upper p a r t of the scree apron. 
They are f o med of the b l a c k v a r i e t y of trachybasalt arranged 
as a s e r i e s of c o n c e n t r i c , v e r t i c a l , c y l i n d r i c a l s h e l l s , each 
of which shows h o r i z o n t a l columnar j o i n t i n g . The l a r g e s t of 
the spines has a base about twenty metres i n diameter, from 
which the sides r e g u l a r l y converge upwards t o an apex about 
20 metres above the base. 

The contacts betv/een the spines and the lavas were 
obscured by scree. Microscopic examination shov/s t h a t the 
spines and the lavas are very s i m i l a r i n petrography. I t 
seems c e r t a i n t h e r e f o r e t h a t the spines represent the channels 
through which at l e a s t some of the trachybasalts were extruded. 

The upper surface of the lavas on the summit plateau of 
S a n d f e l l i s obscured by t h i c k l a y e r s of modern volcanic ash, 
presumably o r i g i n a t i n g i n the many modern eruptions of K a t l a , 
but the plateau i s a n e a r l y l e v e l surface and remarkably f r e e 
from evidence of prolonged erosion. , The general shape of the 
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mountain - a f l a t p l ateau a b r u p t l y truncated by steep c l i f f s 
at t l i e edges - lacks the rounded and smoothed character which 
would p o i n t t o a prolonged p e r i o d of g l a c i a l erosion. 
Petrography. 

The S a n d f e l l t r a c h y b a s a l t s contain phenocrysts of o l i v i n e , 
p l a g i o c l a s e , pyroxene and i r o n ore i n a groundmass of 
p l a g i o c l a s e , pyroxene, i r o n ore and glass. The o l i v i n e 
phenocrysts are f o r s t e r i t e r i c h h o r t o n o l i t e s . They are very 
rare and have been seen only i n one specimen (No. 78), and 
never i n t h i n s e c t i o n . I n t h i s rock they occur as a small 
clurap of c r y s t a l s , each about 1 mm. i n diameter. The 
p l a g i o c l a s e phenocrysts are l i m e - r i c h andesines up t o 2 mm. 
i n l e n g t h , s l i g h t l y zoned and s t r o n g l y embayed; o f t e n showing 
a spongy s t r u c t u r e which encloses groundmass m a t e r i a l . 

The pyroxene phenocrysts are i r o n - r i c h augites, up t o 
0.5 ram. i n size; s l i g h t l y rounded and tending t o yellov/ green 
i n c olour. 

The smaller pyroxene and plagioclase phenocrysts occur 
oc c a s i o n a l l y i n glomeroporphyritic gl?oups. 

The p o r p h y r i t i c i r o n ore i s s k e l e t a l . 
The groundmass con s i s t s of a mesh of oligoclase l a t h s 

and sub-hedral grains of pyroxene and i r o n ore i n a matrix of 
glassy or c r y p t o c r y s t a l l i n e m a t e r i a l . There i s some v a r i a t i o n 
i n the size of the o l i g o c l a s e l a t h s . Where these are long the 
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t e x t u r e i s i n t e r granular; v/here the l a t h s are stumpy the 
t e x t u r e tends t o "become equigranular. The matriK where 
glassy, i s c o l o u r l e s s , and where c r y p t o c r y s t a l l i n e , i s reddish 
"brovm i n colour. This v a r i a t i o n i n the colour of the "base 
i s "believed t o cause the m o t t l i n g seen i n hand specimen. 

I n the v a r i e t i e s which are "black i n hand specimen the 
petrography i s s i m i l a r "but here the m a t r i x of the grouncamass 
i s formed of opaque "black t a c h y l i t e . 

I n one of the lavas (No. 79) a x e n o l i t h 4 centimetres i n 
diameter was found c o n s i s t i n g of a porous or v e s i c u l a r a c i d i c 
glass (N 1.501) crowded w i t h stumpy prisms of sodic o l i g o c l a s e . 
No potash f e l s p a r and no dark mineral i s present. 

A x e n o l i t h , reputedly of "basement m a t e r i a l , i n a lava 
from the Massive C e n t r a l of France (Departmental No. 2093) 
i s very s i m i l a r i n appearance. I t was found t h a t the French 
x e h o l i t h consisted of a porous a c i d i c glass (N. 1.498 - 1.505) 
crowded w i t h stumpy prisms of medium oligoclase and containing 
m i c r o l i t i c needles of pyroxene. No potash f e l s p a r could "be 
found i n t h i s i?ock. The s i m i l a r i t y "between the two x e n o l i t h s 
i s suggestive, "but the Existence of a g r a n i t e crust "beneath 
I c e l a n d has never "been esta'blished. I t seems c e r t a i n however 
t h a t the S a n d f e l l x e n o l i t h i s derived e i t h e r from "basement 
m a t e r i a l or from' the r h y o l i t e s of M y r d a l s j o k u l l . 

The f o l l o w i n g determinations have heen made. 
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No. 78. Trachybasalt, 410 metres. South face of Sandfell. 

O l i v i n e phenocryst Nx 1.725, Ny 1.760, Nz 1,769; 
comp. Fa52 

Pyroxene phenocryst 25f 3;57'̂ 55>50. Ny 1.703; 
comp.W037En34Ps29 

Plagioclase phenocryst Nx' 1.550 Nz' 1.558; 
comp. An44P43_ 

Plagioclase groundmass-Nx' 1.535 Nz' 1.551;* 
comp. An.2_5-.32 

No, 77. Trachybasalt,spine, 400 metre contour, S. race of 
Sandfell. 

Plagioclase phenocryst Nx' 1,549 Nz' 1,559; 
comp, An45_4Y 

Plagioclase groundmass Nx' 1,536 Nz' 1.550; 
comp. An-L5_29. 

No, 79, X e n o l i t h i n trachybasalt 440 metres S. race'of 
S a n d f e l l , 

Glass N 1.501. ' 
Plagioclase phenocryst Nz' 1,541; comp. Anjo 

No.2093,Xenolith l a v a . Massif Centrale, France. 
Glass N 1.498 - 1,505. 
Plagioclase phenocryst Nx' 1,540; comp. An22, 
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MODERN BASALTIC EXTRUSI"yES AND PYROCLASTICS. 

The modern volcanic rocks of Skaftartungs have three 
sources; the volcanoes E l d g j a , L a k i and Katla. 

The volcano E l d g j a and i t s e r u p t i v e m a t e r i a l s have 
already "been descri"bed i n d e t a i l . 

The volcano L a k i has "been touched, upon i n e a r l i e r 
chapters i n connection w i t h the outcrop of the Eastern flow 
o f the 1783 emiption; and the chemistry of the lava of 1783. 
The volcano i t s e l f and the greater p a r t of i t s lavas l i e 
outside the area studied and are not discussed. 

The volcano K a t l a l i e s "below the ice of M y r d a l s j o k u l l 
at a height a"bout 1200 metres ahove sea l e v e l and a"bout 5 
ki l o m e t r e s west of the southern group of r h y o l i t e nunataks. 
The p r e c i s e l o c a t i o n of the volcano i s not known, "but i n the 
course of the present work the general area i n which the 
volcano was knov/n t o l i e was v i s i t e d . No volcanic m a t e r i a l s 
were fo-und and the surface features of the ice cap gave no 
i n d i c a t i o n of a possi"ble s i t e f o r the eruptive vent. 

This has "been the experience of other i n v e s t i g a t o r s and 
i t i s gene r a l l y "believed t h a t , whatever the nature of the 
products "beneath the i c e , the surface products of Ka t l a 
are "basaltic ash and sco r i a only. 

During the present work modern "basaltic rocks were 
discovered on and near M y r d a l s j o k u l l i n f o n r l o c a l i t i e s . 
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I n each case c i r c u m s t a n t i a l evidence st r o n g l y suggests t h a t 
they, are e r u p t i o n products of Katla. Two of the occurrences 
show t h a t surface e x t r u s i o n of lava has taken place from Katla; 
the two others are accumulations of p y r o c l a s t i c s and lava 
which are b e l i e v e d t o be representative o f the s u b - g l a c i a l 
products of K a t l a eruptions. 

A modern b a s a l t i c lava was discovered o v e r l y i n g 
M y r d a l s j o k u l l r h y o l i t e on the Eythorsson niinatak, three 
k i l o m e t r e s n o r t h west of the H u l d u f j o l l . The lava i s covered 
by several metres of b a s a l t i c ash and i s exposed only on the 
n o r t h e r n side of the nunatak at the extreme eastern end, 
where i t forms the upper l i p of a v e r t i c a l c l i f f of r h y o l i t e 
more than a hundred metres i n height. The flow i s about two 
metres i n thickness and i s formed of dense basalt w i t h reddened, 
rubbly upper and lower surfaces of the type normally found on 
e x t r u s i v e b a s a l t flows. The upper surface i s quite f r e e of 
s t r i a t i o n . 

The outer p a r t s of the f l o w have been shattered by f r o s t 
a c t i o n and are i n a h i g h l y \instable c o n d i t i o n . For t h i s 
reason i t was not possible t o examine the flow i n d e t a i l or t o 
examine the few metres of b a s a l t i c ash which u n d e r l i e i t . 

A specimen v/as c o l l e c t e d from the f r o s t shattered part 
o f the f l o w and i t was discovered t h a t a few s l i g h t l y v e s i c u l a r 
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drops of "basalt glass were adhering t b the surface. I t i s 
presumed t h a t these had been blown i n t o crevices i n the lava, 
i n a l i q u i d c o n d i t i o n , during the e r u p t i o n of Katla i n 1918. 

This lava f l o w has a l l the c h a r a c t e r i s t i c s of a normal 
e x t r u s i v e lava f l o w and there can be no doubt t h a t i t has 
o r i g i n a t e d i n t h i s way. But i t i s a l i t t l e d i f f i c u l t at 
f i r s t , s i g h t t o see how a lava flow came t o be emplaced on a 
small outcrop of r h y o l i t e 1000 metres high on the ice cap. 
Even though the volcano K a t l a l i e s only s i x kilometres t o the 
west the i n t e r v e n i n g surface materials are e n t i r e l y ice and 
snow. 

A f t e r the e r u p t i o n of Hekla i n 1947 i t was noticed t h a t 
d u r i n g the e r u p t i o n a t h i n f l o w of lava had covered a pocket 
of snow i n a g u l l e y . The lava had s o l i d i f i e d but the snov/ 
beneath, which had been covered by a s u p e r f i c i a l layer of ash, 
had remained unraelted. This observation at once o f f e r s a 
possi b l e explanation of the emplacement of modern lava on the 
M y r d a l l s j o k u l l nunatak. 

I t i s a matter of observation t h a t the whole surface of 
the i c e cap i s blackened by ash during the eruptions of Katla. 
I t seems e n t i r e l y possible t h a t the volcano could have 
e s t a b l i s h e d a temporary c r a t e r through the ice from which lava 
was extruded; t h a t the extruded lava could have flowed over 
the surface of th4 ice cap, while the ice and snow beneath 
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p r o t e c t e d by a l a ^ e r of ash which at t h i s short distance from 
the volcano may have been of considerable thickness, remained 
unmelted. 

I t must have been p u r e l y by chance t h a t a small p a r t of 
the surface covered by the f l o w was s o l i d rock. This chance 
has however preserved a small p o r t i o n of the flow while the 
remainder has probably been destroyed by the movement of the 
u n d e r l y i n g ice and b u r i e d by l a t e r accumulation of ice and snow. 

The loY/er surface of t h i s flow i s now about 20 metres above 
the i c e surface. There i s no r e l i a b l e means of estimating 
at what date the surface of the ice was twenty metres higher 
on t h i s p a r t of the i c e cap but i t seems'probable t h a t i t can 
not have been less than several hundred years ago. This lava, 
then, was extruded from a modern e r u p t i o n of K a t l a but not one 
of the most recent ones. 

Tv/o k i l o m e t r e s south of S a n d f e l l on the northern margin 
of the K o t l u j o k u l l g l a c i e r modern b a s a l t i c lavas are found 
o v e r l y i n g i n t r u s i v e flows and breccias of the Upper Group of 
the Palagonite Formation. There appear t o be f o u r flows 
present, two metres i n average thickness and w i t h deposits of 
a l l u v i a l b a s a l t i c ash and moraine w i t h rhy-olite boulders of 
considerable thickness i n t e r v e n i n g between them. Near the 
g l a c i e r they are i n p a r t covered by t h i c k layers of recent 
moraine. The whole series i s now much dissected by the melt 
water streams and r i v e r s which issue from t h i s p a r t of the ice 
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cap. The lavas are dense i n the c e n t r a l p a rts and have 

h i g h l y v e s i c u l a r upper and lower layers. The upper surface 

occ a s i o n a l l y shows good pahoehoe s t r u c t u r e which i s without 

s t r i a t i o n . 
The lavas d i p eastward, away from f i l y r d a l s j o k u l l , at 

about 100 metres per k i l o m e t r e . There i s no evidence of 

f a u l t i n g i n the series and i t must be supposed t h a t the d i p i s 
o r i g i n a l . These lavas, then have flowed eastward from 
M y r d a l s j o k u l l . I t i s t e n t a t i v e l y suggested t h a t they may 
represent extrusions of lava from K a t l a s i m i l a r t o t h a t 
already described, and may have flowed from Katla over the 
surface of the ice cap t o t h e i r present p o s i t i o n s . The 
p o s s i b i l i t y e x i s t s , then, t h a t the lavas of Myrdalssandur may 
o r i g i n a t e i n p a r t from K a t l a . I t has been seen i n an e a r l i e r 
chapter t h a t the lavas of K a t l a and Eldgja are very s i m i l a r 
i n chemistry and petrography. I n view of t h i s s i m i l a r i t y and 
the general poor exposure on the sandur i t seems u n l i k e l y 
t h a t the question of the o r i g i n of the lavas can be resolved. 
Because the exposed K a t l a lavas at S a n d f e l l are r a t h e r t h i n 
and t h e r e f o r e u n l i k e l y t o be the feeders of the t h i c k and 
extensive flows of the sandur, i t has been assumed p r o v i s i o n a l l y 
t h a t the sandur flows o r i g i n a t e d from Eldgja. 

The f l o o r of the broad v a l l e y immediately east of Olafshause 
i s covered by E l d g j a lava. At i t s northern end t h i s v a l l e y 
i s blocked by an \innamed g l a c i e r tongue of M y r d a l s j o k u l l . 
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South of the g l a c i e r tongue f o r a distance of about 2 
ki l o m e t r e s the surface of the Eldgja lava has been s t r i a t e d 
by a recent advance of the g l a c i e r . I n r e t r e a t i n g t o i t s 
present p o s i t i o n the g l a c i e r has l e f t behind, o v e r l y i n g the 
s t r i a t e d E l d g j a lavas, a deposit of moraine and basalt globe 
b r e c c i a , about one square kilometre i n area and about 5 metres 
i n thickness. 

I n s t r u c t u r e the deposit consists of a lower l a y e r of 
moraine less than one metre i n thickness which contains 
g l a c i a l l y s t r i a t e d boulders and which o v e r l i e s the s t r i a t e d 
E l d g j a b a s a l t . Above the moraine l i e s a breccia about 4 
metres i n thickness which i s formed of angular fragments of 
bla c k v e s i c u l a r and non v e s i c u l a r sideromelane, t a c h y l i t e , and 
ap h a n i t i c b a s a l t a l l less than 3 centimetres i n diameter. 
W i t h i n the br e c c i a occur detached glo b u l a r masses of basa l t 
between t e n and twenty centimetres i n diameter. The globes 
possess an outer s k i n of sideromelane about 5 m i l l i m e t r e s i n 
thickness i n which b r e c c i a fragments are embedded. The 
globes, some of which are broken, but the m a j o r i t y of which 
are e n t i r e , are penetrated by a close network of j o i n t s and 
w i l l d i s i n t e g r a t e i f an attempt i s made t o detach them from 
the m a t r i x . The b r e c c i a m a t r i x i s poor l y consolidated and 
i s being r a p i d l y eroded by melt-wa t e r streams from the g l a c i e r . 
Microscopic examination shows t h a t the breccia fragments are 
f f e ^ a n d l a c k palagonite. 
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PLATE 39. 

IJodern v o l c a n i c s ; shov/inr' s t r u c t u r e s developed uncler 
s u b - g l a c i a l c o r i d i t i o n s . An outer bassilt globe brecciaO) 
i s invaded by an inner b a s a l t breccia/2) Both breccias are 
tr a v e r s e d by an i r r e g u l a r b a s a l t dylce having a b r e c c l a t e d 
s u r f a c e ^ i ) The rocks have been deposited r e c e i i t l j r "by the 
K o t l u i o l c u l l g l a c i e r . The rocks are thought to o r i g i n a t e 
f r o u K a t l a . 



The upper surface of the brec c i a i s o v e r l a i n by a few 

centimetres of loose raorainic m a t e r i a l containing s t r i a t e d 

boulders of b a s a l t . 

A s i m i l a r modern b a s a l t globe b r e c c i a but w i t h g^ore 
complicated s t r u c t u r e occurs w i t h i n a few metres of the 
southernmost t i p of the K o t l m - j o k u l l g l a c i e r , about three 
k i l o m e t r e s n o r t h west of Hafursey, and one kilometre east of 
the mountain Sker. The K o t l u j o k u l l b r e c c i a has an aveej^t 
about one thousand square metres and has a maximum thickness 
of about t e n metres. The exposures r e v e a l several masses of 
moraine, b r e c c i a and b a s a l t w i t h complex i n t e r r e l a t i o n s h i p s 
which were not f u l l y i n v e s t i g a t e d . The rocks are transected 
by tv/o deep g u l l i e s , the most western of which displays 
important d e t a i l s of the i n t e r n a l s t r u c t u r e of the b r e c c i a , 
w h i l e i n the eastern g u l l y the top and bottom r e l a t i o n s h i p s 
of the same mass of br e c c i a are exposed. 

A photograph of the western g u l l y i s seen i n Plate 39. 
I t sho¥/s an outer mass of b a s a l t globe br e c c i a which has been 
i n t r u d e d by a b r e c c i a without globes. An i r r e g u l a r dyke-like 
mass of b a s a l t i n t r u d e s both the inner b r e c c i a and p a r t of the 
outer b a s a l t globe brecc i a . Close examination of the 
surfaces of the ba s a l t dyke shoY/s i t t o be formed of shattered 
but coherent fragments of sideromelane exactly resembling 
those of the inner b r e c c i a . I t i s cl e a r t h a t t h i s breccia 
, i s the r e s u l t of a u t o b r e c c i a t i o n of the dyke-like mass as i t 
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i n t r u d e d the globe b r e c c i a from below. 
The ba s a l t globe b r e c c i a has a semi-consolidated matrix 

of angular fragments of non v e s i c u l a r sideromelane, t a c h y l i t e 
and a p h a n i t i c b a s a l t u s u a l l y less than 5 centimetres i n size. 
W i t h i n t h i s b r e c c i a detached globes of bas a l t occur which are 
between twenty and t h i r t y centimetres i n size. The globes 
have the usual c o a t i n g of sideromelane i n which fragments of 
the b r e c c i a are embedded. 

The inner b r e c c i a i s formed of non v e s i c u l a r fragments 

of sideromelane and t a c h y l i t e less than two centimetres i n 

diameter. 
The dyke i s formed of aphanitic b a s a l t w i t h an outer 

shattered coating of sideromelane. A few rcoinded v e s i c l e s 
occur and also i r r e g u l a r i n t e r n a l c a v i t i e s boxinded by aphanitic 
b a s a l t . The dyke i s cut by i r r e g u l a r j o i n t s u s u a l l y more or 
les s normal t o the surfaces at the outer parts of the dyke 
but I r r e g u l a r and blocky i n the inner p a r t s . 

• i n t h i s g u l l y n e i t h e r the upper nor the lower contacts 
of the breccias are exposed. 

I n the eastern g u l l y the lowest rock exposed i s a loose 

moraine c o n t a i n i n g s t r i a t e d boulders of basalt and palagonite 

t u f f . This i s o v e r l a i n by a s o f t laminated s i l t which i s 

orange or yellow i n colour and apparently contains fragments 

of vegetable m a t e r i a l . A few yards f u r t h e r east s i m i l a r 
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m a t e r i a l s are found o v e r l y i n g the s t r i a t e d surface of 
Palagonite Formation rocks and i t seems l i k e l y t h a t these 
rocks \ i n d e r l i e the m a t e r i a l s j u s t described. I n places 
the s i l t s are nearly h o r i z o n t a l but i n others they are 
con t o r t e d , and i r r e g u l a r fragments have been detached and 
caught up i n the o v e r l y i n g m a t e r i a l , which i s a loose black 
glassy ash con t a i n i n g occasional s t r i a t e d boulders. The 
b a s a l t globe breccias described from the western g u l l y o v e r l i e 
t h i s bouldery ash. Also o v e r l y i n g i t i s another morainic 
m a t e r i a l c o n t a i n i n g s t r i a t e d b a s a l t boulders and r h y o l i t e 
fragments. The contact betv/een the r h y o l i t e bearing moraine 
and the b a s a l t globe b r e c c i a i s complex, and i n t i m a t e . The 
breccias are cut by l i n e a r j o i n t s along which some s l i g h t 
d i f f e r e n t i a l movement of the two sides has taken place. The 
b r e c c i a and r h y o l i t e bearing moraine are both o v e r l a i n by a 
l a y e r of black glassy ash w i t h occasional s t r i a t e d boulders 
resembling t h a t which u n d e r l i e s them. Caught up i n t h i s 
upper bouldery ash are " f l o a t i n g " angular blocks of the breccia. 
Microscopic examination shows the sideromelane breccias t o be 
f r e e from palagonite. 

The two modern b a s a l t globe breccias have been described 
i n d e t a i l because i n bot h cases there i s some evidence of the 
age of the deposits. The one o v e r l i e s modern lava and the 
other occurs together w i t h fragments of r h y o l i t e . Both 
occupy areas which have been covered by ice w i t h i n the l a s t 
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few hundred years and modern g l a c i a l moraine occurs at the 
upper and lower surfaces of both breccias. 

I n each case i t i s possible to st a t e w i t h some confidence 
t h a t no bodies of l a c r u s t r i n e or marine water have been 
present i n modern times. 

I t appears t o be unquestionable t h a t the water which 
caused the d r a s t i c c h i l l i n g of bas a l t magma t o form siderome
lane was, i n both cases, g l a c i a l i n o r i g i n . 

I n n e i t h e r case does the evidence suggest t h a t the 
breccias were formed i n s i t u . Neither l o c a l i t y shows 
evidence of modern er u p t i v e volcanic a c t i v i t y i n s i t u and 
the associated moraines show no sign of a l t e r a t i o n by heat 
from the breccias. The ibarge f r a c t u r e d angular blocks of 
b r e c c i a of the K o t l u j o k u l l occurrence and the uniform 
h o r i z o n t a l s h e e t - l i k e form of the Olafshause rocks can hardly 
be the r e s u l t of volcan i c e r u p t i o n i n s i t u . I t i s probable 
t h e r e f o r e t h a t the rocks o r i g i n a t e d at some eruptive centre 
i n the inner p a r t s of M y r d a l s j o k u l l and were transported t o 
t h e i r present p o s i t i o n at the f r i n g e s of the ice cap by the 
outv/ard m i g r a t i o n of the i c e . 

I f t h i s m i g r a t i o n has taken place then the time of 
e r u p t i o n o f the m a t e r i a l s and the time of t h e i r f i n a l 
d e p o s i t i o n may have been widely separated. Microscopic 
examination shows the absence of palagonite and of .zeolites 
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and c a l c i t e i n the b r e c c i a s , and suggests a modern age f o r 

them. I t i s suggested th e r e f o r e t h a t they represent the 

m a t e r i a l s erupted s u b - g l a c i a l l y by K a t l a , t h a t fragments of 

a loose mass of such deposits at the s i t e of the volcano have 

become detached by the pressure of moving ice and have been 

t r a n s p o r t e d , f r o z e n w i t h i n the i c e , t o t h e i r present s i t u a t i o n . 

Petrography* 
No d e t a i l e d p e t r o g r a p h i c a l work has been undertaken on 

the K a t l a rocks. One of them, themnatak lava, which seemed 
most c l e a r l y t o be a product of the volcano, has been analysed. 
The a n a l y s i s has been quoted i n Table V I , and commented upon 
i n e a r l i e r chapters. I t i s i n d i s t i n g u i s h a b l e i n chemistry 
from the E l d g j a lavas. I n petrography also t h i s rock i s 
very s i m i l a r t o some of the more q u i c k l y cooled Eldgja rocks. 
Microphenocrysts of basic l a b r a d o r i t e and of pyroxene about 
0.01 mm i n size occur i n an aphanitic groundmass of 
i n t e r g r a n u l a r t e x t u r e formed of medi\im l a b r a d o r i t e , o l i v i n e , 
pyroxene and i r o n ore. The Sandfell b a s a l t s are s i m i l a r i n 
t e x t u r e and i n mineralology. 

I n the case of the K a t l a globe breccias, the r e f r a c t i v e 
index of the sideromelane has been determined and i s compared 
below w i t h those of normal sub-aerial glassy ashes which are 
b e l i e v e d t o o r i g i n a t e from Katla. , These breccia fragments 
c o n t a i n small phenocrysts of l a b r a d o r i t e , o l i v i n e , pyroxene 
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and i r o n ore i n a base of sideromelane or t a c h y l i t e . 
K a t l a ash (?) S a n d f e l l , o v e r l y i n g trachybasalts. 

Sideromelane N 1.612. 
K a t l a ash (?) Overlying Katla lava on Eythorsson nunatak. 

Sideroraelane N 1.509. 

K a t l a ash, adhering t o K a t l a lava on Eythorsson n\inatak. 

Sideromelane N 1.625. 
No. 190. Globe b r e c c i a , o v e r l y i n g Eldgg.a lava near 

Olafshause. 
.Sideromelane N. 1.635. 

No, 22. Dyke i n t r u d i n g inner b r e c c i a , southern margin 
of K o t l u j o k u l l . 

Sideromelane N 1.626. 

No. 23. Breccia without globes surrounding No. 22. 

Sideromelane N 1.621. 
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THE ORIGIN AND THE AGE OF THE SÎ AFTARTUNGA ROCKS. 

Mucli controversy has ari s e n over questions of the age 
and the o r i g i n of I c e l a n d i c rocks. They have centred 
p r i n c i p a l l y around the mode of formation of the sideromelane 
i n t u f f s and hreccias and on the nature of rocks v a r i o u s l y 
described as f l u v i a t i l e conglomerates and t i l l i t e s . The 
two prohlems occur simultaneously i n the case of Palagonite 
Formation rocks. 

The Palagonite Fomation. I t i s a widely held "belief 
among geo l o g i s t s t h a t sideromelane i s produced only ¥/hen 
b a s a l t i c m.agma i s d r a s t i c a l l y c h i l l e d hy v/ater. I t appears 
however t h a t t h i s b e l i e f i s not qi i t e t r u e . The follov/ing 
passages from Stearns and Macdonald (1946) are in f o r m a t i v e , 
(p.199.) "Thin beds of ash are i n t e r c a l a t e d w i t h the lavas 
of a l l the volcanoes A l l of the ash beds were 
o r i g i n a l l y composed p r i n c i p a l l y of the glassy e j e c t a formed 
by lava foxintains, but i n most places both the ahs and l a p i l l i 
are now e n t i r e l y a l t e r e d t o y e l l o w i s h brown or orange 
p a l a g p n i t e . " 

(p. 200)'. "The l i t t o r a l cones formed by steam explosion 
where lava flov/s entered the sea, are s u p e r f i c i a l l y q u i t e 
s i m i l a r i n composition t o many of the cinder cones. They 
consist l a r g e l y of v i t r i c ash, of sand and s i l t grades, 
enclosing i r r e g u l a r l a p i l l i and bombs up t o 2 f e e t across. 

t 
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Many 1)01111)3 show vi'b'bon and spindle s|iapes. The matrix 
d i f f e r s , howeveriii from t h a t t y p i c a l of cinder cones b u i l t hy 
lava f o u n t a i n s at vents. The l a t t e r i s h i g h l y i n f l a t e d , 
many of the l a p i l l i are p m i c e and the small ash fragments 
show t y p i c a l arcuate shard o u t l i n e s r e s u l t i n g from fragmenta
t i o n of pumiceous m a t e r i a l . I n c o n t r a s t , the small fragments 
of the l i t t o r a l cones are dense or only moderately v e s i c u l a r . 
The shards are angular and the arcuate forms are absent or 
(somparatively r a r e . The d i f f e r e n c e r e s u l t s from the f a c t 
t h a t the gases accompanying lava fountains at vents are of 
i n t e r n a l o r i g i n , the lava undergoing a c t i v e i n f l a t i o n during 
the explosion, whBreas the steam which atomized the l i q u i d 
lava i n the l i t t o r a l explosions i s of ext e r n a l o r i g i n . " 

I n an e a r l i e r chapter Stearms and Macdonald describe 
s t r a t i g r a p h i c sections through the Hawaiian volcanoes. I n 
these the p r o p o r t i o n of ash t o lava v a r i e s from about 1 p a r t 
i n t e n t o about 1 p a r t i n one hundred. 

I n Hawaii, then vesicular-sideromelane t u f f s and breccias 
are normal sub-aerial products of volcanism, v t i i l e non-
vesicular-sideromelane t u f f s and breccias are the r e s u l t of 
d r a s t i c c h i l l i n g , by water, of magma poor i n gas. 

I n I c e l a n d then, the presence of sideromelane i t s e l f 
does not i n d i c a t e c h i l l i n g by water. I t i s the form assumed 
by the sideromelane which provides the c r i t e r i o n . The 
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Hawaiian evidence suggests t h a t vifhere breccias of angular 
sideromelane fragments without v e s i c l e s occur and where 
sideromelane forms a non-vesicular selvidge to b a s a l t , water 
has been present t o e f f e c t the c h i l l i n g , but v/here breccias 
of v e s i c u l a r sideromelane occur, e i t h e r ¥/ater or a i r may 
have been the c h i l l i n g medium. 

The Skaftartunga rocks have been described i n e a r l i e r 
chapters. They have been d i v i d e d i n t o three groups. I n 
tv/o of these groups (the Upper and the Lower) breccias of 
non-vesicular sideromelane are common. I n three l o c a l i t i e s , 
w i t h i n the rocks of the Lower Group, t i l l i t e s contaaming 
s t r i a t e d boulders, such as t h a t shoTO i n Plate 38, have been 
found. I t i s suggested t h a t i n both these groups water has 
been the c h i l l i n g agent i n the formation of the sideromelane 
and t h a t t h i s water has been g l a c i a l i n o r i g i n . 

I n b o t h groups the forms assumed by the b a s a l t and 
sideromelane masses are very s i m i l a r t o those shown by the 
rocks which are thought t o be s u b - g l a c i a l products of K a t l a , 
and which c e r t a i n l y were deposited and probably were formed, 
i n modern times and under g l a c i a l c onditions. 

The rocks of the Middle Group d i f f e r s i g n i f i c a n t l y from 
those of the other tv/o. Here the rocks are p r i n c i p a l l y t u f f s 
formed o f v e s i c u l a r sideromelane, f o r which e i t h e r water or a i r 
may have been the c h i l l i n g agent. These t u f f s show aeolian 
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bedding and possess i n t e r c a l a t i o n s of l a c u s t r i n e and f l u v i a t i l e 
t u f f s . I n Skaftartunga the aeolian t u f f s may reach 300 
metres i n thickness. H o r i z o n t a l and regular layers of 
b a s a l t occur w i t h i n them, which have the c h a r a c t e r i s t i c s of 
normal sub-aerial lava flows. 

For these rocks the s t r u c t u r e s shown str o n g l y suggest 
d e p o s i t i o n s u b - a e r i a l l y , or, i n other words, under i n t e r g l a c i a l 
c o n d i t i o n s . 

The p2JX5blera presented by the preponderance of p y r o c l a s t i c s 
over e x t r u s i v e s i n the Palagonite Formation g e n e r a l l y , IRS not 
yet been d e a l t w i t h . 

I n the case of the rocks of the Upper and Lov/er Groups 
the preponderance can be explained by the s h a t t e r i n g of the 
s o l i d products, as magma comes i n t o contact w i t h v/ater. 
This i s an e f f e c t described by Stearns and Macdonald (1946. 
P. 19) " f o r lava e r u p t i n g under water or water-saturated rocks". 

I n the case of the rocks of the Middle Group, v/hich are 
b e l i e v e d t o have accumulated s u b - a e r i a l l y , t h i s explanation 
c l e a r l y does not apply unless the c o n s t i t u e n t m a t e r i a l s are 
derived i n large p a r t from the Lower Group and have been 
t r a n s p o r t e d and redeposited by wind a c t i o n . This i s the 
e x p l a n a t i o n o f f e r e d . 

The D o l e r i t e Formation. These rocks are p o o r l y exposed 

i n Skaftartunga and indeed the c o r r e l a t i o n of the Skaftartunga 
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" D o l e r i t e Formation" rocks w i t h those of Geirlandshraun i s 
precarious. However, Thoroddsen (1906) discusses the 
g e o l o g i c a l r e l a t i o n s h i p s of the D o l e r i t e Formation rocks i n 
the r e g i o n east of Skaftartunga. He says (P. 311) " I have 
found a e d l i a n t u f f s i n other places under the d o l e r i t e lavas, 
namely i n S k a f t a r f e l l s s y s l a , and, as already mentioned, 
enormous masses of t u f f and b r e c c i a r e s t on the d o l e r i t e s 
sotiftiward from H l o t h u f e l l and also at. O r a e f a j o k u l l and at 
Laganes". 

I t appears, then, t h a t at l e a s t i n S k a f t a r f e l l s s y s l a the 
D o l e r i t e Formation la^as o v e r l i e aeolian t u f f s and are i n t u r n 
o v e r l a i n by other t u f f s and breccias of the Palagonite Formation, 

I t i s t e n t a t i v e l y suggested t h a t these D o l e r i t e ] a v a s 
may have been erupted when the aeolian t u f f s of the Middle 
Gfoup of the Palagonite Formation were being deposited, and 
thus represent an i n t e r g l a c i a l e x t r u s i o n of lava. 

The Myrdalsnokull Rhyolites. The c l i f f s of the H u l d u f e l l 
expose the Myrdalsjolcull r h y o l i t e s l y i n g imconformably on rocks 
of the Upper Group of the Palagonite Formation. They are 
t h e r e f o r e younger than these rocks: but the question arises 
Were the r h y o l i t e s extruded \inder g l a c i a l conditions? F i e l d 
evidence bearing on t h i s question i s meagre. Breccias are 
uncommon among the r h y o l i t i c rocks and have been found only 
i n one l o c a l i t y o f small extent between the r h y o l i t i c flows 
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and the Palagonite Formation rocks. I t seems u n l i k e l y 
however t h a t the r h y o l i t i c t'uffs could have been deposited on 
Sker at a distance more than f i v e kilometres from the main 
mass of r h y o l i t e , under conditions of general g l a c i a t i o n . 
P a r t i c u l a r l y so, as the t u f f e x h i b i t s i n p a r t the character
i s t i c s of a welded t u f f . I t i s probable then t h a t the 
extrusions were su b - a e r i a l . Since the time of t h e i r 
e x t r u s i o n the M y r d a l s j o k u l l r h y o l i t e s have been heavily 
eroded by g l a c i a l a c t i o n and what was probably a single massive 
f l o w or series o f flows has now been deeply dissected and 
broken up i n t o the present scattered nunataks. 

R h y o l i t e flows s i m i l a r i n chemistry (see Table XXVI) 
and i n s t m c t u r e are described by Noe Nygaard (1952) from 
V a t n a j o k u l l and by Van Beraraelen and Eutten (1955 p.75) from 
n o r t h e r n Iceland. The former has concluded t h a t the 
Vatnaookull r h y o l i t e s are l a t e Quaternary i n age and i n t e r g l a c i a l 
i n o r i g i n and the l a t t e r trhat the Hrafntinnuhryggur and 
r e l a t e d r h y o l i t e s are probably s u b - g l a c i a l i n o r i g i n and, by 
i m p l i c a t i o n , l a t e Quaternary i n age. 

The S a n d f e l l Trachvbasalts. I n the f i e l d the S a n d f e l l 
t r a c h y b a s a l t s o v e r l i e rocks of the Middle Group of the 
Palagonite Formation, but other clear evidence of t h e i r age 
i s l a c k i n g . 

I n p a r t the features shown by the lavas are c o n t r a d i c t o r y . 
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The absence of m i n e r a l c i n f i l l i n g s i n the v e s i c l e s ; the w e l l 
preserved ropy surfaces w i t h i n the succession, and the close 
conformity between the slope of the plateau surface and the 
dip of the lavas, a l l argue a r e l a t i v e l y y o u t h f u l age f o r 
the s e r i es. 

On the other hand the r e s t r i c t i o n of the lavas t o 
S a n d f e l l and the abrupt t r u n c a t i o n of the flows at the edges 
of the mountain appear t o i n d i c a t e a p e r i o d of prolonged 
erosion since th6 lavas were extruded. 

The x e n o l i t h of a c i d i c glass v / i t h i n one of these lavas, 
which has a r e f r a c t i v e index close t o t h a t of the M y r d a l s j o k u l l 
r h y o l i t e s , may be derived from-them and i n d i c a t e a post-
r h y o l i t e age f o r the trachybasalts; and t h i s seems more 
probable than t h a t the fragment should be derived from a 
h y p o t h e t i c a l deep-seated g r a n i t e rock. 

The simple t a b u l a r form of the mountain suggests t h a t 
i t has not su f f e r e d erosion from g l a c i a l a c t i o n f o r a p e r i o d 
as prolonged as t h a t of the M y r d a l s j o k u l l r h y o l i t e s . 

For these reasons i t i s suggested t h a t the trachybasalts 
are younger than the r l i y o l i t e s . 

The problem of the r e s t r i c t e d d i s t r i b u t i o n of the 
t r a c h y b a s a l t s remains unanswered, but i t appears possible t h a t 
i f t h e i r e x t r u s i o n took place during the early or l a t e stages 
of an i n t e r g l a c i a l p e r i o d the extsnsion of flows l a t e r a l l y 
might have been prevented by the presence of i c e . 
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Modern B a s a l t i c Bxtrusives and P y r o c l a s t i c s . L i t t l e 
can u s e f u l l y be added t o the e a r l i e r discussion of the Katla 
and E l d g j a rocks. I t i s perhaps s i g n i f i c a n t t h a t more than 
20 s u b - g l a c i a l eruptions of Ka t l a are known t o have occurred 
since the year 900. I t would be s u r p r i s i n g i f some of the 
m a t e r i a l s formed s u b - g l a c i a l l y had not found t h e i r way t o 
the margin of the ice cap. 

I n the present context, i t i s perhaps also s i g n i f i c a n t 
t h a t at the margins of the i c e cap the Bldgja lavas pass, 
w i t h o u t i n t e r r u p t i o n or change i n s t r u c t u r e , beneath the 
i c e ; and at the n o r t h eastern margin of the ice cap pa r t 
of an E l d g j a c r a t e r now almost e n t i r e l y b u r i e d beneath ice 
can be seen. Two p a r a l l e l ridges of i c e , which apparently 
r e f l e c t the form of the c r a t e r beneath, can be traced inwards 
from the margin of the i c e cap f o r a distance of two kilometres. 
These fea t u r e s suggest a r e l a t i v e l y recent and perhaps 
considerable advance of the ice cap. 

Summary. The mode of f o m a t i o n o f the Skaftartunga 
rocks has been discussed and i t has been suggested, on the 
basis of t h e i r composition, s t r u c t u r e and d i s t r i b u t i o n t h a t 
they have accumulated during a series of g l a c i a l and i n t e r 
g l a c i a l periods. During the f i r s t two g l a c i a l periods and 
the i n t e r v e n i n g i n t e r g l a c i a l b a s a l t i c rocks were erupted and 
deposited; during a subsequent I n t e r g l a c i a l , r h y o l i t i c and 
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p o s s i b l y t r a c h y b a s a l t i c lavas were erupted; f i n a l l y during 
the present s e m i - g l a c i a l p e r i o d b a s a l t i c rocks have been 
erupted b o t h s u b - g l a c i a l l y and s u b - a e r i a l l y . The t o t a l 
cumulative thickness of the eruptives i s more than 1400 metres. 
Evidence of the age of the rocks i s l a c k i n g eKcept f o r the 
presence of t i l l i t e s i n some of them. I t i s p r o v i s i o n a l l y 
assumed t h a t a l l the Skaftartunga rocks are of Quaternary age. 
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T A B L E X X I I I 

Refractive Index Determinations on 
palagonite Formation Sideroinelanes 

Upper Group 
Sker. Sandfell. 

300m. 1.636 1.633 

Middle Group. 

Hafursey, Sandfell. Oldufell. Einhriningar. 

580 m. 1.610 300 m. 1.578 800 m. 1.617 650 m. 1.610 

450 m. 1.579 250 m. 1.630 760 m. 1.619 600 m. 1.612 

440 m. 1.580 720 m. 1.620 550 m. 1.611 

420 m. 1.616 680 m. 1.621 500 m. 1.612 

400. m. 1.608 640 m. 1.620 450 ra. 1.616 

560 m. 1.618 400 ra. 

350 ra. 

1.613 

1.615 

Lower Group. 
Hafusey. 
270 m. 1.609 

160 ra. 1.609 
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T A B L E X X I . 7 
Olivine and Pyroxene determinations. Tuffs and flows of 

the Palagonite Formation. 

Upper Group. 

Sker. Sandfell. 

Flow 500 m. Sker. l o ^ n j ^ S g g Flow 250 m, ^042^^46^^12 

Middle Group. 
•Hafursey. Sandfell. Einhyrningar. 

Tuff Tuff Tuff 
580 m. Wo^-jEn-^SFsi^ 3OO m. Wo^gEn^S^^EO ai. Wo^gEn^S^^SC 

Flow Tuff 
300 m. Wo^QEn^j^Fs^^ 650 m, Fag^ 

Tuff Tuff 
250 m. Wo^QEn^^Fsgi 350 m. Wo^^En^Fsg] 

Tuff 
350 m. Fag^ 

' Lower Group. 

Hafursey. 

Tuff 
270 m. Wo^^En-jQ^SiS 
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T A B L E rXT 
Dolerite Formation Basalts. 

Olivine 

Geirlandshraun Hvammshraunfell Myrnahofthi 

Fa25 Fa25 

Plagioclase 
(phenocrystB) An, 60-69 An 74 

Plagioclase 
(groundmass) An 47-57 An 53-70 An 54 

Pyroxene Augite Wo-^^En^QFSgi Augite 

Pidgeonite WoyEn^QFs^-^ 
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T A B L E X X V I 
Chemical Analyses of Icelandic Rhyolites. 

1. 2. 1. .̂ I. 
SiOg 70.22 75.06 74.88 74.92 74.99 73.63 75.01 
Ti02 0.41 0.12 0.14 0.17 0.02 0.24 0.33 
AI2O3 13.78 13.84 12.96 13.49 11.77 12.75 12.27 

Fe203 1.76 0.31 0.77 0.74 2.16 1.33 0.80 

FeO 3.08 1.91 1.05 1.66 2.00 1.80 2.78 

MnO 0.13 — t r t r 0.07 0.06 0.06 

MgO 0.16 0.28 0.14 0.25 n i l n i l 0.08 

OaO 1.39 1.62 1.03 1.16 1.38 1.12 1.87 

NagO 5.42 3.16 4.62 4.03 5.17 4.96 3.36 

K2O 3.43 3.22 3.54 3.14 2.59 3.15 2.80 

P2O5 0.11 t r n i l n i l 0.26 0.02 

HgO 0.04 0.17 0.55 0.22 n i l 0.49 0.25 

H2O - 0.02 0.06 0.34 0.11 n i l • 0.22 0.13 

99.82 100.13 99.96 100.15 100.01 99.98 

1. Huldufjoll, Myrdalsjokull Rhyolite, (new analysis) 
2. P a l s f j o l l , Vatnajokull Rhyolite, (Noe Nygaard 1952 

II I I I I ( II II 11 

4. East Geirvortur " " ;( " " " 
5. l e s t Geirvortur " " ( n n 11 

6. Mith-Bergvatnsa " " ( " " " 

7. Hraftntinnuhryggur. North Iceland (Wright 1915 ). 
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V A T N A J b K U L L 

THE ELDGJA AND LAKI FISSURES 

AND THEIR FLOWS 
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