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(a) CENTRAL __ AREA

(1) Introduction

The periodicity of volcanism in the Reydarf jordur
Acid Centre somewhat simplifies the stratigraphy, as
the six phases recognised are broadly similar. The
first may be taken as the type example. The arrangement
ig shown diamgrammatically overleaf (fig.6. )

In the central area two types of eruptions occurred,
the earler being a violent explosive eruptionwhich
produced the First Phase agglomcrales, and the bedded
tuff Tl' Later, less explosive eruptions gave rise to
a series of interbedaed rhyolite lavas and tuffs which
form s conspicuous group on the soulh side of Reydarf-
jordur. Here about nine individual lavas have been
recognised although they are not all present in any one

section. They are tabular in shape although very
restricted in lateral extent, and vary greatly in thick-
nesg from less than 10 ft. to 200 ft.; 75 ft. might be .
taken as an average thickness. Traced eastwards the
acid rocks interfinger with basic lavas ol the flank
guccession and eventually die out altogether.

The flows on the south side o Reydarfjordur may be
conveniently divided into two groups (a) Flows to the
west and (b) Flows to the easl, ol Rq@ufell. (A lxrge
rhyolite plug dating from the second phase) Lavas
.in the two groups cannot be correlated; moreover, lavas
in group (b) are interbedded with basic lavas of the
flank successlon.

On the north side of Reydarf jordur only two Ihyollbe
lavas can be assigned to lhe First Acid Phase and these
are interbedded in the flank succession. This guggests
that during the first phase the centre of acid activity was
well over towards the southern side ¢t lteydarf jordur.
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(ii) Pirst Phase Apglomerates

As noted above, the earliest products- of the
Reydarf jordur acid centre are a group of predominently
acid agglomerates which are restricted to the south
side of Reydarf jordur, where they oulcrop around the
farms of kyri and Berunes. The base of the agglomerate
is never exposed as the pyroclastic rocks form the core
of the Thernunes uplift, but it seems likely that the
agglomerates were deposited on top of normal flood basalts
which occur stratigraphically aboul %00 ft above the top
of the Vindlials porphyritic group.
The strecam section in the Ytria reveals agglomerates
| élmost continucusly exposed from sea level to 520 ft.
| but it is very difficult to get any idea of the true

. structure of the deposit owing lo the almost complete
absence of beddiny. In simil:r sections in the liyrara
and Berunesa bedding is ysadin conspicuously absent. lMost
of the inteivening ground betwe.n these slreams is very
poorly exposed, probably due tu the. tfriable nature of
the aglomerate, while iu the wiea around kyri farm

the structure is complicated by minor intrusions.

The acid agplomerate is pole green or brown and
although unbedded the brown variety a parently always
occurs al the top of the agglomerate succession and may
. be a stratigraphic varient, veihaps produced by a more
basic phase in the eruption.

: The rock fragments which make up a large proportion
of the agplomerate are engular or poorly rounded and
variable in size. Typically they range Lo 2 ins. 1n
‘diameter with a preponderance of ITraguents between ‘
b inch and 1 inch, but rare boulders, usually of rhyolite
d up to several feet across, also occur. The
raguents are of rock tyves found elsewlere in Che
eydarf jordur aiea and 1t seems likely that they were
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produced by blasting out the vent,

In the Ytria a section at 400 ft. reveals a thin
bed of boulders of tholeiite, many of which are 6 inches
or more in diameter. This locality is the only one in
which well defined bedding is seen, here inclined gently
north,

The boulder bed is displaced by several small
normal faults each with a throw of a few feet. More
such faults mayvoccur in the agglomerate but they are
difficult to detect owing to the absence of marker
horizons; slicikensided fractures are comuon. Probably
both the faults and the slickensided joints were produced
by compaction of the unconsolidated agglomerate.

The absence of bedding ana the size of the included
rock fragments both point to the agplomerate having
accumulated in or near the vent. As the agglomerates
are always overlain conformably by younger lavas and
are never seen cutting through older rocks, the latter
alternative seems more likely. The deposit probably
originally formed an agglomerale cone around the vent.

(iii) First Phase Rhyolite Lava. south of Reydarfjordur
and west of Raudafell

(Rla)Overlying the first phase agglomerates in the
Ytria is a rhyolite lava. The flow can only be traced
to the east where it is seen bélow the fissure eruption
on the spur north of Nontlndur, although it is apparently
absent in the Storadalsa. '

The rhyolite is pink or pale grey in colour and
non-porphyritic and develops at its base a very
characteristic flow breccia. The fragments which make
up this breccia can often be fitted tdgether again, the
rhyolite having been only slightly disturbed and
fractured, probably by some late pulse of magma. Platy
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flow structure is conspicuously developed and appears
to be parallel to the base of the flow throughout its
exposed thickness. Coluunar jointing is also well
developed and a cliff of columnar rhyolite is exposed
in the upper part of the Ytria at about 600 £,

(Rlb) Storadalsa Rhyolite. Above the first plmse
agglomerates in the i3toradalsa, butl separated from
them by about ©0 ft. of bedded tuffs, is a thick
porphyritic rhyolite flow. The lava, one of the most
continuous first phase rhyolites, can be traced for
1% miles along the strike and appears to be uniform
in bomposition with only slight changes in colour and
texture. In the Storadalsa the flow is seen to have a
basal selvage of black pitchstone, 7 ft. thick, which
grades into normal rhyolite. ’henocrysts are present
throughout the flow and constitute perhaps 10 per cent
of the bulk of the rock, showlng some tendency to cluster
in aggresgates. The ohenocrysts are of godic plagioclase
and have a characteristic habit, being approximstely ,
square in Ccross section and markedly elongated parallel'

e %Za@*>'whe groundmasge is fine prained, pink or grey

in places and markedly vesicular, especially near the top
of the flow. 'he rock does not show well developed
platy flow structure and no tendency for the phenocrysts
to develop a preferred orientution was noticed. However,
poorly developed flow "joints" were observed and these
are vertical at the top of the flow where a green
pitchstone is irregularly developed. bue to the

absence of true platy flow gtructure, the flow has a VvVery
messive appearance and tends to form very massive scree
with conspicuously large blocks.
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Although the flow is 200 ft.thick in the Storadalsa,
west of here exposures are poor and the flow, which
overlies R1a cannot be followed further than the fissure
eruption mentioned previously which definitely cuts it.
East of the Storadalsa the pitchstone top of the flow
can be traced across the lower slopes of Flataf jall to
the next gully where the flow is 320 ft. thick. However,
beyond this the large vent intrusion of Raudafell cuts
out the flow and it is not found on the eastern side of
this mass.

(Rlc) A thin rhyolite overlies Ry, in the Storadalsa
_ gorge. Only 3 ft in thickness is exposed, both
the top and bottom being hidden byécreé and it is
accordingly impossible to be certain that the rhyolite .
is extrusive.  However in view of the relative scarci ty
of minor acid intrusives in the immediate vicinity, and
the predominently extrusive rhyolite environment, this
body is grouped with the other rhyolite lavas.

The small section of the flow exposed is of interest .
as it shows autobrecciation of the rhyolite. The main
part of this exposure is pale yellow-brown in colour
and contains occasional plagioclase phenocrysts and small
rock fragments; this rock is intruded into a darker
rhyolite and the fragments of this darker rock, although
now separate, have only been moved apart and can easily
be re-asuembled (Fig.7.) '

(Rld)'Flatafjall Rhyolite.

The flat topped hill of Flatafjall is composed
of two rhyolite flows, the lower slopes being made up
of the flow Rlb described above, while the summit of the..
nill is formed by a separate flow, Ryj. It is fine
grained, slightly porphyritic (notably less 80 than Rlb)
and shows strongly developed platy flow structure, as



Fragmental texture developed in

a First Phage Ilthyolite lava Rlc

Pig. 7




~40—

as a result of which most of the scree derived from this
flow is composed of slate-like fragments which contrast
strongly with the more blocky scree from the underlying
flow., Ry, is probably gbout 300 ft. thick directly
below the summit of Flatafjall but is of limited lateral
extent, so that the mass might be classed as a low dome.
It does not continue into the conspicuous gully that
sepasrates Raudafell and Flatafjell and is only 20 ft.
thick in the Storadalsa where it overlies a thin acid
tuff bed. This tuff may continue further east and

if so would account for the inconspicuous bench which
‘occurs between the Storadalsa rhyolite and the over-
lying Flataf jell rhyolite.

A small rhyolite plug occurs on the north east
face of Flatafjall end the rhyolite of plug and Tlow are
continuous. The plug is marked by a layef of black )
pitchstone round the margin, while the vertical platy
flow structure in the neighbourhiood ol the vent has a
marked vertical linear feature on its surface.

This flow is unusual in that it is one of the few
first phase rhyolites to develop phenocrysts of ’
anorthoclase, instead of the ubiquitous plagloclase.
This suggests that this particular lava may in fact
belong to the sixth phase, when other anorthoclase-
bearing rhyolites were extruded.

(Rle) A large scree—covere@ mound of rpyolite occurs
east of the Ytria. As exposures ale vey poor

and the contacts with the surrounding agglomerates are
always hidden by scree, the true field relations of this
mess and two similar scree covered ridges, one north of
the Storadalsa and the other east of the Berunesa, are
unknown. Petrographic evidence sugrests that these three
nasses are in fact part of the same body and that this is

either a rhyolite flow in the agglomerates, oI an. intrusion

&
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(iv) First Phase rhyolite lavas south of Reydarf jordur
and east of Raudafell

This group of lavas is exposed between Raudafell and
Hrafnakambar in five conspicuous strean gulties. Foxr
ease of reference these lLiave been numbered from one to
five, working from west Lo east. (see fig. 8.)

(le) Ihe lowest rhyolite flow in this eastern group
occurs between 620 and o40 ft, ingully 4 where it is

seen to overlie {ive Cthin tholeiite flows. The exposures

are poor but pitchstone was observed at Lboth the upp-er

and lower contacts, Ihe flow is not present in gullies

3 and 5.

(ng) In gully 3 tle lowest acid lava occurs between

680 and 00 ft. The flow is prouped with the
rhyolites although the rock is dark and flinty and non-
porphyritic and may, in Lact, be a rhyolitic andesite.
The platy flow structwre in the lower vart of the flow
1s parallel to the flow base but uswards it becoues !
irregular, The flow also occurs in‘gully 4 where it is
separated fromthe flow described above (flow le) by a
20 ft, tholeiite flow.

(th) Pink Rhyolite.

The most conspicuous flow in the eastern group of
acid lavas 1s a very conspicuous pink rhyolite which can
be found inall the five gullics except the western part
of gully 1 where it is cut out by the kaudafell vent.

It thins from west to east, being over 200 ft thick in
gully 1 and only 100 £t thick in gully 5. In two of

the sections it definitely overlies a thin acid tuff but
this is not present continuously beneath the lava.

Although pink on weathered surfaces, the fresh rock
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is grey, fine grained and slightly porphyritic. Platy
flow structure is well developed and a study of this
structure suggests flow down the dip, i.e. down the
side of the supposed cone formed by the First Phase
Agglomerates.

(Blj> A less conspicuous, but none the less persistent
flow of porphyritic rhyolite rests on the pink rhyolite,
th, which unlike the underlying flow can probably be
traced east of the Hrafnakambar intrusion. Its thickness
éppears to vary from about 120 ft in gully 2 to 40 £t. in
gully 4 and almost double that thickness in gully 5.

A basal pitchstone is occasionally developed but there

is no basal acid tuff, although a conspicuous bench marks
the top of th. Vesicles are abundant in the upper'_
part of the flow where they are characteristically arranged
in layers or bands parallel to the platy flow structure.
The change from a vesicular to a non-vesicular rock can

be very rapid and alternations between the two types
frequently occur. ‘

A rhyolite flow outcropping east of Hrafnekambar is

thought to be a further part of Rla” though some doubt

gbout this exists. The rocks are certainly petrograph-
ically similar, although the vesicular variety is less
common east of the intrusion. This eastern extension
continues south of the farm of Thernunes as far as the
Sela where it outcrops very near sea-level in a series

of small streams which drain down to the beach here. In
the Sela itself the base of the Rhyolite occurs at 180 £t
above sea level, presumasbly on the upthrown side of an )
unexposed fault, the line of which must run just to the
west of the Sela. Here the rhyolite 1is conspicuously
derk in colour and resembles many of the rhyglitic
andesites, but the phenocrysts of sodic plagioclase,
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ferro-augite, and fayalite are typical of aa Icelandic
rhyolite. The rhyolite cam be traced further east ap
far as the lower slopes of Hafranesfell where it is
sandwiched between Porphyritic basalt lavas of the
Grakollur group.

v) Pirst Phase olite Lavas north of Revd or

(le) One only of the first phase rhyolite lavas

occurs onthe north side & Reydarfjordur compared
with eight on the south side. This single lava outcrops
in the Helgustadaa between 400 and 680 ft. and is thus
one of the thickest rhyolite lavas in the area. It is
however very limited im lateral extent and does not
outerop on the short further west. The rhyolite, which
is s8lightly porphyritic, is pale grey or brown end f
develops well merked platy flow structure. There is mo
basal pitchstone, but the rhyolite becomes glassy near
the flow top.

The flow overlies tholeiite lavas of the First Flank
Succession, and those directly above the rhyolite are
porphyritic basalts of the Grakollur group.

(b) FIRST FLANK SUCCESSION
(1) Imtroduction :

A group of basic and intermediate lavas were erupted
at the same time as the FPirst Phese agglomerates and
rhyolites. These lavas can be traced over & wide area
north and south of Reydarfjordur, and this widespread
distridbution contrasts strongly with the very restricted
extent of the rhyolites and agglomerates of the Centrel

Area. Due to the regional westerly dip the only flenk
lavas are seen up-dip or along the strike of the central
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area (which is near sea level) and it is uncertain if a
similar group is developed on the western down-dip side.

Correlation between the Central Area end the Flank
Successions is effected by the use of bedded tuff
horizons. The base of the First Phase Flank Succession
is defined by the bedded tuff Tl which is equivalent to
the First Phase Agglomerates of the Central Area, while
the tuff T2, marking the onset of the second major acid
phase, forms a convenient top. Unf ortunately both
tuffs are poorly exposed and somewhat impersistent
which leads to difficulties in correlation. The
diegrammatic stratigraphic sections overleaf show how,
in the lower part of the acid succession, the tuff
horizons have been used to effect correl.tion in areas

where there are very rapid lateral variations in the
stratigraphy.

(ii) Kambanes Peninsula

The peninsula south of Stodvarf jordur has a marked
constriction near its eastern end, perhaps caused by
erosion along the line of the tuir Tl. Unfortunately
glaclal drift obscures the relevunt exposures on the
north side of the Kambanes Peninsula, but on the south
gide there are two thin tuff horizons, sepsrated by a
single tholeiite flow., Probaebly only one of these is
'Tl(the lower?); the other, not found on the Hafnarnes
Peninsula, was probably the produce of an explosive

wem

eruption outside the Reydartjordur Acid Volcanic Centre.

The lower tuff bed is about 8 ft thick, green in
¢olour and noticeably fine-grained, varticularly in the
*i;: portion where fragments larger Lhan / inch in
’I“am are rare. The upper is much thicker, being at
)ast 30 ft. thick, though otherwise very similar in
mposition.
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Immediately overlying the tuffs on the north side
of Breiddalsvik is a succession of tholeiite flows, the
lower members of which are rich in quartz, calcite and
chalcedony, these minerals often occurring in
conspicuously large amygdales up Lo 18" in diameter.
The higher purts of the succession are exposed on the
south side of iStodvarf jordur, aboub half a mile east
of Hvalnes where a series of tholeliles, some of which
are fairly m:issive and over 40 ft. thick, directly
underlie the '‘ull 1‘2. Lrobably, on the Kambanes
peninsula, the¢ thiciness of the 1 Lank succession
equivalent to the First scid ph:se in Lhe central area,
is about 450 rt. and of particular interest is the
occurrence on the north ::ide of Llhe peninsaula, almost
mid-way in the succession, ol a ningle porohyritic basalt"
flow, the only equivalent in thi.: area of the Grakollur
Porphyritic Group, a group of lavas of considerable
stratigraphic value on the Vattaines peninsula.

(iii) Hafnarnes Peninsula

Exposures of the flank succession on the north side
of Stodvarfjordur are very poor, Lhe groun occupying
much of the drift covered ground in the neighbourhood of
rKirkubol and the pourly exposed uprcr slones of
Uhriklakkar. However, surprisingly, the basal tuff
%xorizon, T, is quite well exposed, It is seen on the

shore east of the town where il is now pinlish in colour
T

[o%)

slighly coarser and thicker Lian south ol Stodvar-
ordur. Up dip it can be traced as a mariked bench on
the hillside. Further outcrops are secn al 300 [t and
280 £t. north east of Kirkjubol, wund near the Merlkipil

t 000 ft. Over the whole of thig area the dip is
bout 6° due west. On the main 1idge below Thriclakkar

the top of which is composed of the acid tuff ') the

.
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flank succession'must be about 40U ft thick. Due to
poor exposure the detailed composition of the group is
unknown, though it is almost certainly entirely composed
of basalt lavas which are probably largely tholeiite.

The ground on the south side of Faskrudsfjordur is
slightly better exposed and a complete sequence through
the first flank succession, here some 50 ft thick,
occurs on the north face of Leirufell. A small fault
cuts the face and the succession noted below is
recorded from the eastern side. '

e e e e o S e S s e o e S S e o o S S G = e = S ES S

1140 £, ———tmmmmm e e —

Weakly Iorph. Tholeiite (Grakollur Porph.
———————————————————————— Group?)

1010 ft. -——{——~-—------------——--~-—a ------
| el
|

Traced down dip, Jjust east of the Vikurgerdisa,
a group of acid cills, offshoots from the Sandfell
Laccolith, complicates the succession, while exposures
north of the laccolith itself are very poor. However,
it is in this ground that the first member of a very
important part of the flank succession 1s found. This
is a rhyolitic andesite lava (or doubtfully two lavas) -
lenticular in form and up to 100 ft thick, which outcrops
on the coast to the west of the Sela and inland as far
east as directly south of Vikurgerdi, although twice in
this distance the line of the outcrop is broken by
north-south faults. The rhyolitic andesite occurs
in the upper part of the flank succession, although it
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is difficult to fix its exact stralipgraphic position as
even coastal exposurcs on the south side of Fa'skrudsfjordul"
are disappointingly poor. The basal tuff ‘J.‘l is poorly
exposed on the shore about % wile west of Vikurgerdi,
west of which it may be repeated by a large fault,
although the relevant coastal section is obscured by
drift. Kast of the Sela is a series of thin tholeiite
lavas (characteristically developing large amygdales)
showing fiarly intense alteration with much quartz,
chalcedony and calcite. Above the rhyolitic andesite
on the west side of the i3ela comes a further group of
~tholelites. Orift hides the topmost part of the
guccession on bthe coast, although exposures ol the
~ tuff ‘1‘2 near Eyri make it possible to estimate fairly

accurately the position ot the tuff on the shore. The
width of the outcrop of the flank success ion is here
almost twice what it is on the north side of Stodvarf jordur,
almost certainly due tothe proup being that much thicker
gt the former locality. As will be seen this pattern
of increasing thickness of the flank succession from
gouth to north 1is continued on the north side of

(iv) Vattarnes Peninsula

. The first flank succession reaches its greatest
clmess, probably approaching 1,500 ft, on the Vattarnes
w nsula. Tt can be sub-divided into several smallex

-ts and to clarify the description of this area a
lifled stratigraphic table is given below: -
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Acid Tuff T,

Thir. Tholelites and
Basaltic Andesites

Rhyolitic Andesites

Thin Tholeiites and
Basaltic Andesites

Gr Pemtitadzrc 2t o Geakollun Porphyritic
Group

Thin Tholeiites and
Rasaltic Andesites

Acid Tuff Tl

On the north side of Faskrudsf jordur the basal
tuff,'Tl, is exposed on the shore about 200 yds west
of the mouth of the Hal jara. Here it is about 40 ft.
thick and dips to the west-south-west at 315, A
conspicuously coarse layer divides the tuff bed into two .
approximately equal portions which are otherwise fdrly
homogenous. The tuff is coarse with large punice
fragments up to 4 inches in diameter, which are
conspicuously flattened. Rock fragments 2 to 3 inches
in dismeter are comuon and basalt predominates over
rhyolite. The tuff is also exposed in the Heljara but
otherwise exposures oOn the south siderof Reydarf jordur
are poor. X

By far the best exposures occur on the main
dividing ridge of the Vattarnes peninsula. About half
a mile east of Soleyjartindur a small hill is capped by
lavas of the Grakollur Porphyritic Group. The acid
tuff, Tl, occurs 280 ft. below the base of these
porphyritic lavas. Here it is finer in grain and much
thinner, perhaps 20 f£tT. thick. As on the Hafnarnes



peninsula it is a conspicuous pink colour.

On the south side of the peninsula erosion along this
horizon has produced a conspicuous bench and this can be
followed down-dip almost to sea level if allowance is made
for the displacement by the Grakollur fault. The tuff
ig not exposed on the south shore of Reydarf jordur but its
most likely position is 1/3rd of a mile east of the farm

- of Hafranes, where there is a large shingle beach and bay,
a conspicuous gap in the otherwise almost continuous line
of low basalt cliffs.

‘The éequence between T, und the base of the
Grakollur Porphyritic group contsins only thin tholeiite
lavas. In the Hel jara the sequence totals 570 ft. while
east of Soleyjartindur this is 1educed to 280 ft.
providing an extreme case of the up-dip thinning of lava
groups noticed by Walker on the north side of Keydarf jordur
(Walker 1959)

Grakollur Porphyritic Group.

This group of porphyritic lavas is generally

poorly exposed on the Vattarnes peninsula, often being
hidden by debris from the overlying lavas or by glacial
irift, and outcrops only in stream gullies.

In the Villingaa occurs the most westerly outcrop

£ the group yet found on the north side of Faskiudsf jordur,
ad it is here restricted to one porphyritic basalt flow
pteropping between 400 £t and 420 ft. Further west,

here the group is cut by the hel jara fault, two flows
ogether totalling 40 ft. are present. Just to the

st of the Grakollur fault, the group is 130 ft. thick

d consists of:-
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Porphyritic Tholeiite----top at 980 ft.

- Porphyritic Basalt

Porphyritic Tholeiite

Tholeiite

Porphyritic Basalt —————- Base at 850 ft.

On the south side of Soleyjartindur the group is
Just under a hundred feet thick and consists of:-

Porphyritic Tholeiite

Porphyritic basalt 20 ft.

Tholeiite

N AN AN NN AN NA AN AN

Porphyritic Basalt



Three richly porphyritic flows, with no intervening
tholeiites and together totalling aboul 20 . LTorn' The
top of a small hillock to the east of the east Soley-
jartindur fault, this beling the most easterly outcrop
of the group.

On the north side of the Vattarnes peninsula,

i,e. on the south side of Reydarf jordur, tlie group
undergoes somewhat similar changes down bLhe dip, although
here the position is complicated by the occurrence on the
lower slopes of Hafranesfell of one oi the I'irst Phase
‘Rhyolites, whichi interfingels with the porphyritic group
s0 that in the Sela one porphyritic lava occurs directly
below the rhyolite and one overlies 1b, with the top

at 300 ft. Further easl the porphyritic lavas along
with the attendant rhyolite are updomed by the Thernunes
- uplift, poorly exposed lavag ol the porohyritic group
occurring on the slopes north c¢.st of Hrafnakambar,
while the most easterly exposures of the proup consist of
a single flow of porphyritic basalt abont 20 ft. above
' the vesicular rhyolite in the pround between lrafnskembar
and Reudafell.

Usually the group is absent south of Faskrudsf jordur :
and only in two localities has a single porphyritic flow
peen recorded at the appropriaie horizon. :

Probably the most significant Lact to emerge from
: study of this thin stratigraphic unit on the Vattaines
.7?- insula is that the porphyritic basalt lavas as such are
re common up dip and decrease in number as the group 1s
ced westwards towards the eruptive centre for acid
ks, interfingering in this direct ion with tholeiite and

yolite lavas.

J ¥
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The Upper part of the First Flank buccession.

The upper part of the First Flank Succession above
the Grakollur porphyritic group on the Vattarnes peninsula
is predominently composed of two contrasting lava types,
massive rhyolitic andesite and thin tholeiite lavas,
although intermediate types are also present. Generally
they are well exposed, particularly on the north side of
the peninsula; where the cliffed upper parts of Hafranesfell
Muli, Grakollur and SoleyJjartindur provide ideal exposures.

From south to north the first instructive section
is in the small stream sbove Brimnes. YFoor exposures and
the faulted nature of the ground make it impossible to
examine the whole of the lst phase here, but it seems
certain that only one rhyolitic andesite lava occurs
within the succession, the remaining flows being thin
tholeiite or basaltic andesite.

In the Villingaa, 600 ft of lavas are exposed and
these probably constitute all the upper pnart of phase one.,
Rhyolitic ande51te lavas are here much more abundant,

six lavas maklng up more than half of the exposed succession

Still further east in the higher leaches of the
Hel jara, the group is still about 600 ft thick, but now
contains only one rhyolitic andesite, while on the higher
slopes of Bleyjartindur there aue only 400 £t of lavas and
rhyolitic andesite flows are comple ely absent - a firther
example of rapid up-dip thinning.

Similar variations within the upper portion of the
first flank succession have been mapped on the north side.
of the peninsula, though the rhyolitic andesite lavas are
more conspicuous. Thus on Hafranesfell, 700 ft of laves,
including five massive rhyolitic andesite flows averaging
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over 100 ft thick are seel. Further wesl, LlLic thickness
of the group is reduced and the numbexr of rhyolitic
andesite flows diminished, showing that here there is
also rapid down-dip thinning.

(v) North side of Reydarf jordur

As was stated in the introduction, the distinction
between "flank rocks" and lavas from the "central area"
is only noorly defined north ot Reydart jordur. The
rhyolite lavas tend to have intercalated tholeiites
instead of agglomerate masses as on the south side of the
fjord. Stratigraphic studies sre further complicated by
the fact that Tl, T2and T5, well established south of
the fjord, sre probably absent north ol the Reydarf jordur-
Nordf jordur watershed. Howevels the persistence of the
Grakol lur porplhyritic groiy enables the ureas on either
side of Reydarf jordur to be coirelated.

As will be seen, the flan! usuccession as a whole
thins drastically northwards so Lhat a very much lower
stratigraphic horizon, the Vindhals porphyritic group,
becomes a useful marker on account of its continuous
nature and characteristic appearance.

Few exposures of the tuff 'I‘l are found north of
Reydarf jordur and it is absent north and west of Nontindur.
It does not outcrop on the north shore of Reydarf jordur
as the relevant coastal section is obscured by raised
beach gravels, but Jjust west of Utstekkur fragments
of coarse bedded acid tuff are abundant and are almost
certainly derived from nearby buried outcrops of the
tuff, Fragments of silicified wood have also been found:

8 Only three other exposures of T.l were found. At

1,080 ft. in the Kerlingara there is ap.roximately

50 ft. ot bedded tuff, the lower portion bein;; dark in
colour with a paler upper component. rurther to the
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east on Slettuskard the same tuff is 30 ft thick, the
paler upper component being 10 ft thick and markedly
reddened by Tertiary weathering. The most northerly
outerop of Ty occurs about % mile north-west of
Vindhals. Adjacent to the faultplane at 1,770 ft.
there is about 30 ft. of tuff, again with only a thin
acid portion. '

It appears that the thick darker lower portion
of the tuff Ti,_found only north of Reydarfjordur,
represents a separate eruption. This must have
coincided with the production ol the First Phase
Agglomefates, although it is not sugpested that the two
portions of the tuff layer were produced from the same
vent.

,Tl has been proviaied sbsent on Vindhalstindur,
in Seldalur and Oddsdalur, and on Bagall. Conclusions
derived from a study of T, are lealt with in the following
section (vi).

The first flank succession between T; end the
Grakollur porphyritic group north of Reydarfjordur, is
entirely of tholeiite lavas. ~In the keydarf jordur area
these lavas are thin,and thick detrital Lorizons are
either rare or completely absent. The [lows exposed in
Hrafnadalur are of this type.

Up dip the lavas become more massive, as on the
north side of Vindhals,'while even further east on
Vindhalstindur the majority of the flows betweecn tle
Vindhals and Grakollur porphyritic groups can be classed |
as normal flood basalts. The same msgy be said of the
lavas within the same stratigraphic interval on Bagall,
north of Nordf jordur and in Seldalur. As far as can
be ascertained the change from thin tholeiite lavas to
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flood basalts is progressive and there is no evidence

- that the flood basalts are banked up against a separate
wedge of thin tholeiite flows.

Thickness variations within the group are rapid
and gspectacular. The following table gives the
relevant information for localities where the thickness

- has been measured or can be accurately estimated.

Thickness of lavas betweend-—

Tulf Tl Vin@hals
Porphyritic
" B Group
Locality -.gnd & Semdlh
. Grakollur Grakollur
~Porphyritic Porphyritic
Group Group.
. Hrafnadalur 1,000 £t
~ S.face Vindhals 550
- N.face Vindhals ' 550
Vindhalst indur I, absent. E 500 200 ft.
't extrapolation.( 230 ' 300

‘Reydarf jordur (Walker 1959 p.378)  lHowever, the group
flﬁre widespread than is stated. On Vindhals and the
‘ﬁénlside of Grakollur the pcorphyritic horizon is
‘y%sented by a single flow. lhen traced northwestwards
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this lava does not die out but the outcrop is shifted by
two large faults. TMurther outcrons of this porphyritic
group can be found above the Vindhals porphyritic group
on Skuggahlidabjaig, in Oddsdalur and Seldalur as well
as on Bagall. At all of these localities the horizon
is represented by two or threec porphyritic lavas which
may have intervening tholeiite flows.

In the neighbourhood of Grakollur and Vindhals,
the Grakollur porphyritic group is directly overlain
by a conspicuous pgroup of Basaltic Andesile lavas - the
Andesite group of Walker (1959). These inteirmediate
laVus‘reach their meximum development on Vindhals where
there are seven basaltic andesiles and one rhyolitic
andesite - the only lava of this type in the first phrse
north of Reydarf jordur. |
Poor exposures of rhyolite on the ridge'south west

of Grakollur are probably small remnants of an outlying
rhyolite from the central area.

As the intermediate lavas aie traced north-westwards
towards Oddsdalur, they terminate and arc replaced by
more basic flows - Intermediate first phase lavas being
entirely absent in Oddsdalur and north of the Nordf jordara..
Walker's (1959) map shows the andesitc group as a
continuous horizon extending into Oddsdalur. Thisg is due
to confusion with a stratigraphically higher group of
Intermediate lavas which are well developed in Oddsdalur
and Seldalur. X

Only on Grakollur and Vindhals is the top of the First
phase clearly defined by the presence of T,, here some
400 ft. asbove the top of the Grakollur porphyritic 2T OUDe
Further north it can be inferred that the thickness of
lavas overlying the Grakollur porphyritic group and

erupted before the deposition of T, is much less,
probably not exceeding 100 ft.
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(vi) Discussion

The first phase is in many ways typical of the six
phases which constitute the Reydarf jordur Acid Volcanic
Succession. For this reason this phase has been treated
in considerable detail; while conclusions based on a
study of this group have an important bearing on the
elucidation of the acid centre as a whole.

It has been noted that volcanic episodes are often

opened by explosive activity producing tuff oxr agglomerate.

It is therefore not surprising that the earlieg‘i: B.ﬁase
acid eruptions in the Reydarf jordur area were explos:.ve.
It is‘thought that these initial eruptions gave rise to
the first phase agglomerates and the tuff layer Tl.

However, direct petrographic evidence for the correlation

of these deposits is lacking, although ’l‘l is the only
~ extensive tuff layer occurring in the right stratigraphic
position, i.e. between the Vindhals and Grakollur
pozphyrltlc groups.

£ Tl is the first tuff horizon in Eastern Iceland

- which has been mapped all along the length of its

" outcrop and the probable source of which is known. The
distributional pettern is therefore of considerable
interest. As can be seen from the isopachyte map
(ﬁ.s.lO) the tuff was probably regularly distributed and
9riginally formed & continuous sheet. The original
extent that can be directly inferred from observation
i8 50 sq. miles, but it seems likely that the tuff

more than twice this area - a large portion of
he bedbccurring between basalts now below sea level.
Ihe thickness varies from 5 to 40 ft. and the total
olume is estimated to be approximately % cubic mile.

he elliptical nature of the isopachytes is thought to
3 le to dispersal by strong north-westerly winds.

=
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ISOPACHYTE ~ MAP OF THE TUFF LAYER (T,)
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It was a study of the first phase which led to the
separation of the central and flank areas as two contrasting
regions of volcanicity, as shown in fig.ll. This eruptive
pattern did not apnear to indicate a strato-volcauo of
the type envisaged by Walker (1963) as active later in
the Tertiary in the Breiddalur area. Therefore a detailed
study was made of the upper part of the first flank
succession in the hope that this would lead to an under-
standing of the nature of the volcanicity (figs.l2 and 13)

It was found that rhyolitic andesite lavas do not
occur. at any one horizon but are preferentially developed
almost throughout the upper part of phase one along a
north/south line passing through llafranes. In fact the
rhyolitic andesite lavas may be likened to an acid-
intermediate '"facies'" occurring within a more basic
geries of rocks.

It is possible to draw an isopach map for the
thickness ot this acid facies and this is shown in
“S. lq'

As can be seen, at its thickest, along the north/
outh axis, over 500 ft. of rhyolitic andesn:e lavas

¢ present, while there is a rapid diminution in the
ickness to the east and west. 'Thele is a less rapid
ecrease in the thickness ol the facies to the north and
ith, along the axis ol tlie lenc.

Little significance was attacled to this distribution
'..:;, until it was discovered that isopachyte maps

n for the whole of the &&met stratipgraphic interval
(fig.15) of for any part ol it, e.g. Ty - Gr.D.

16) and Gr.P. - (i.l.(_) 17.) foliow a similar pattern.
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In each case it can be shown that the successiun bebween
two "tiie bedding" planes formed un elongated lens of
lavias, 1now tilted to the west by reglonul movements,
“which rcsults in only the easterly half of the lens
being e:oosed above gea level. AU first it was thought
that this distribution pattern might be produced by the
thin lavis being "moulded" on to a pre—existing Tidge
of rhyolitic andesite lavas, these lattcr flows controlling
the shape of the group as a wholc. However, the strati-
gyraphic unit Tl - Grakollur porphyritic group (Gr.P.)
siiows the same distribution pablern ond there are no
rholitic andesite lavas within U is part ol the
succession.

In oi1der to produce an elonated lens of lavas it
is necessary to nostulatle that uore lavas were erupted :'
from positions aloug o1 close to tlhie nortl/south central
axis than from localities away lrom the central line,
i.e. it is inferied that iLhere vus "prefercential deposition
along the axis of the lens.

Both the uwpicr and Lower surfaces of the lens are
tine/bedding horlzons and were probably horizontal at
the time of deposition. It &e Lherefore follows that
during the outpouring of the lavas that now form the
ens there was a complimentary amount of subsidence.

he subsidence was concentrated along the north/south

------



