._..‘_105_ e e

CHAPIER V

Reydarf jor Acid Volcanic Succession

Stratigraphy - Thiird Phase

N K



-100u-"'

(a) CLi{IRAL ARIA

(i) Introduction

As in the two previous phascs, the third was
opencd by explosive eruptions which resulted in the
Thiyd Phase Agglomerates and the equivalent bedded
tuff horizon T5° In the Breiddalur arca and on the
north side of leydexrT jordur the explosive eruptions
were followed by the extrusion ol about ten individual
rhyolite lavas, though only thrce ol these are ever
present in any one seclion.

(ii) Applomerates

- In view of the close similarity of this deposit
to the agglomerates of l'hase Pwo, no detailed description
is necessary. Phe agylomerales, which are estimated
to be about 200 ft thick, are secn only in the two
major branches oy the Breiddalsa where they overlie the
phase two rhyoliles and are in turn.covéred by the phase
three rhyolites.

Again a gradual clange f1om acid to woie basic
activity can be noticed and there is some evidence that
during the later mole basic phase some thin basic lavas

were produced.

To the easl of Sodulhnjulcur there is a small area
of bedded acid tulfs, including a thin welded Iorizon,
which overlie the eastern part oyl the Raudafell rhyolite
These way be the bedded equivalents of part ol the
Third Phase agglomerates. Alternatively they may

have accompanied the extrusion of rhyolites ol FPhase

Three
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(iii) Rhyolite Lavas south of Revdarfjordur

At least six separate rhyolite lavas were erupted
in the area south of Leydart jordur during the Third
Phase. Five of these occur in the same area ag the
agglomerates, while the sixth acid lava R

f‘is inter-
bedded within the flank succession.

An” additional
flow, which outcrops only on the north side of
Faskrudst jordur, may also be part of the Third Phase,
Of the Thiid Phase lavas, Ria’ R?,b, and Ii5c must be
regarded asg approximately contewporaneous as they all
lie directly on the bhase threc agplomerates and they
are described fiist - then RBd and R}e’ which are e
demonstrably later. Finally the case of I{5f will be
described and its special features discussed.

(RBa) This, the most northcrly flow, occurs on the

spur directly east or Sodvlhnjukur, where it forus
& prominent cliff about 100 yds longe In the field
the flow would appear al a Cirst glance L‘d be continuous
With one ol a group of Ildiyolite lavas f urther down-dip
to the south-west, but detailed petrographic examination
has shown that this is not the case.

The rhyolite is porphyritic; the sodic Plagioclase
Phenocrysts do not apparently show any preferred

aracte_ristic pink,

The flow develops two very distinctive groups of
tructures., In one there is the normal development of -
88y flow structure with the usual lurge scale "swirlsg"
» folds in the upper part of the flow; in the other

e platy flow structure is completely absent, as also
L8y sign of streakincss, whilc the rock breaks with a
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conchoidal hackly texture. It appcars that this
massive rock has not suitered deformation or atten-
uvation during the formation of the najor part ol the
flow.

The contacts between the hacily variety and the
normal platy one are sharp and unchilled and in most
cases parallel to the platy flow structure. The
hackly variety appears to form sheets intruded along
the platy flow stiucture and where this is horizontal,
as at the base of the flow, these take on the appearance
of normal irregular sills. (See plhotograph - fig. 26)

It is believed that the intrusion of the massive k
variety took place during the formation of the flow
as auto-intrusions - hence the absence of chilling,.
Similar auto-intrusive features have been described
from basic lavas.

(REb)The scarp of RBb is the lower of two conspicuous
rhyolite cliffs on the south face of Sodulhnjukur.
The flow is approximately 80 £t thick and in places
almost the whole thickness is exposed, scree obscuring
only the basal few feet. At the top of the flow the
rhyolite is a near-black flinty rock, slightly
porphyritic and very well banded. Small basalt xenoliths
are quite common, although the main part of the flow
is homogeneous, pale purple in colour, and in places
quite massive. | '

Platy flow structure is variably developed, being
conspicuous at the base of the flow but becoming lessA
noticeable upwards. In generel, the flow structure
follows a well defined pattern from which it is possible
to deduce that the lave flowed initially towards 120°




An auto-intrusive sheet in
one of the Third Phase

rhyolite lavas on the
Southern Face of Sodulhnjukur.

Fig. 26.
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conchoidal hackly texture. It appcars that this
massive rock has not suitered deformation or atten-
uvation during the formation of the major part ol the
flow.

The contacts between the hacily variety and the
normal platy one are sharp and unchilled and in most
cases parallel to the platy flow structure. The
hackly variety appears to torm sheets intruded along
the platy flow structure and where this is horizontal,
as at the base of the flow, these take on the appearance
of normal irregular sills. (See photograph - fig. 26)

It is believed that the intrusion of the massive :
veriety took place during the formation of the flow
as auto-intrusions - hence the absence of chilling,
Similar auto-intrusive features have been described
from basic lavas.

(RBb)The scarp of R*b is the lower of two conspicuous
rhyolite cllffs on the south face of Sodulhnjukur
The flow is app10x1mately 80 £t thick and in places
almost the whole thickness is exposed, scree obscuring
only the basal few feet. At the top of the flow the
rhyolite is a near-black flinty rock, slightly
porphyritic and very well banded. Small basalt xenoliths
are quite common, although the main part of the flow
is homogeneous, pale purple in colour, and in places
quite massive. |

Platy flow structure is variably developed, being
conspicuous at the base of the flow but becoming less,
noticeable upwards. In generel, the flow structure
follows a well defined pattern from which it is possible
to deduce that the lave flowed initially towards 120°
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or 1500. Prescure riqges in the top of the flow are
easily recognisable and are at right angles to the
deduced direction of movement. At the base of the
flow the platy flow structure is usually flat-lying and,
if strongly developed, the feldspars have a preferred
orientation, lcading to the development of a lineation
on the platy flow structure ("£" lincation).

It is thought that this "f£" linear structure is
preferentially developed in the basal scction of the
flow where the frictional drag is greatest. Observatio
on R. b support this hypothesis as the linear structure
was only visible whenthe basal ten or fifteen feet of
the flow were not obscured by scree. As this basal
portion became hidden indications ol the "f'" structure
became less and less obvious. Insufficient readings
were obtained for statistical analysis.

kquivalent to R}a and RBb is a large and

remarkably widespread rhyolite lava which occurs
on the south side of Breiddalur. The most easterly
exposures are north-east of Ljosarfjall, where the flow
is 200 ft thick and forms a prominent scarp; . it can
also be found on the Baegsli ridge where it is at least
100 ft thick. Marther to the east, however, above
the Sela, the flow is probably much thinner and only
30 £t of rhyolite is actually exposed as the top and
base of the lava are hidden by scree. Here the rock
is grey; non-porphyritic and vesicular, and platy flow
structure is weakly developed. Further to the west
the flow is moxe nassive and non-vesicular varieties
occur. A marginal pitchstone does not appear tobe

(RBd)

developed.
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(R )Directly below the large mass of white rhyolite on
the north side of Breiddalur R}b is directly over-

lain}by a somewhat similar flow, RBd’ which is here about
80 £t thick, but of limited lateral extent, being absent
directly south of Sodulhn jukur. This flow is bright
pink and richly porphyritic, with plagioclasé phenocrysts
which have been stained by iron and are now pink. Platy

flow structure is weakly developed and no preferred
orientation of feldspar phenocrysts was noted. The base
of the flow is not exposed, but the contact with the
overlying flow R58 can be made out at 1,200 ft.

2d

(R )Directly south ofSodulhnjukur R58 is separated from-
the underlying flow, RBb’ by 30 £t. of scree which,
it is thought, obscures a tuff bed of that thickness. u
But, as stated above, further to the west the two flows
- are separated by Rjd which Cthus Loims a discontinuous
Wwedge between then. The relationship between these three
flows is slhiown belows:-

e

West ' Liast

This rhyolite flow is of particulsr importance as it.
been taken as the flow showing the "ideal pattern of -
lding of the platy flow structure. This is described
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in detail in the s pendix dealing with this topicesnd

The flow is pale grey to purple and the surfaces

of the platy structure are often stained bright pink.
The base of the flow is not exposed, but rocks very.
near to the actual contact are not true pPitchstones, but
a hard, flinty, felsitic variety of rhyolite. The
upper parts of the flow show a limited tendency to be
brecciated.

The large scale of the folding in the Platy flow
structure leads to the limbs being very nearly planar
surfaces; thus when the rl.iyolite fractures alony these
flow surfaces slate-like fraguents are broduced. Some .
of these are two or more feet i diameter.

(R5 )The flow referred Lo as RBI is a thick, non-

porphgritic rhyolite lava which in places develops
a true pitchstone. It occurs on both side of the
Reydarfjordur/FaskrudsfJordur watershed on the north
and south faces of Ornolfur.

The flow is at its thickest on the south side of
the main watershed Suggesting that it was erupted from
a source in this ares. It forms a prominent scarp
stretching from just east of the Gilsa, north-eastwards
to the south side of Keilingarfjall, and is at least
150 ft. thick, the top 10 Tt. being composed of strongly
flow-banded pitchstone.
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On the north side the flow is dark grey when fresh

and very vesicular in places, with the vesicles

contorted anu stietched by viscous flow. It directly
overlies R5c at the western end of the exposure and is
here about 40 ft thick. Iraced eastwards and southwards
it thickens, especially beyond tlie terwinution of the
‘ widerlying Llow 1{50’ and cun be followed towards
Kerlingarf jall where it is cut out by a lurge fault.

The anomalous feature of this Llow is its nosition
away from Llhe other rhyolile laves of the 1hird Phase.
It océu:us in the middle o the lhird phasce flank
succession and is Tlanlkoed by rhyolite sndesite lavas.
It is the only widcspread rhyoliiLc lava on the south
Bide of the Vattaincs peninsula.

(iv) Khyolite Lluvas noith ol Loy ul jordul

Four Third rhase iiiyolites cccur north of

leydarf jordur compaied with six south of the fjord.

o of these flows (1‘{5‘5 and 1{51_1) occur above Sellatur
fhere they form an almo.t unbrolken lince ol cliffs
tretching from avbove Hopunastadir Lo south of
lgustadai‘,jall. Norwmally only oue ox other is

resent but above Sigmun.uarhus the two Ilows overlap

0 form a prominent double c¢lill between 1,000 and

00 L, The other two of these four rhyolite lavas

\yIhe lower Llow, RBB, is about 10U Lt thicik

% below liclgustadafiall, although the base of the flow
never exposed. The rhyolite is a dark colour and
ers a nile brown. Throughout its thiclmess the flow
Vugepy and uhevén in texture and .laty Llow structure

uly poorly developed. Howevexr, ils two wost
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characteristic features arc the large porcentage of
feldspar phenocrysts (these constitute over 15% of the
bulk of the flow making it ome oi the most richly
pérphyritic rhyolites in the keydarf jordur area) and the
abundance of xenoliths. These are all of the same com-
position - a richly porphyritic basalt - and vary in size
up to six inches in diameter.  lhey are very irregular
in shape and cluracteristically huve creuulate murgins.
Some xenoliths appear in the field to show marginal
chilling. They axre rancomly distributed throughout the
rhyolite of the flow anu iUs pitchstone top, and on
average coustitute 5% oi the bulk of the flow,

(R5h) o Lhe west a second slipiitly poiphyritic, greyish
purpe rhyolite Llow, Rﬁh’ rests on R}g' This
upper flow is 100 Lt thicit above Sigmundarhus, and rapidly

increases in thickness aown dip to aboul 300 ft thick
above Sellatur. A flow breccia of pitchstone marks
the base of the flow while the upper parts are black
vuggy and massive. Platy flow structure is irregularly
developed.

(b) THIND FLANK SUCCESSION

i troduction

The Third resembles the two earlier phases in that
the eruption of a group of thin tholeiite and massive
rh&oliﬁt andesite lavas tuok place simultaneously with
eruptions of rhyolite in the Central Area. However,
the third phase flank succession is markedly thicker than
its second phase counterpart. i

Unfortunately the tuff ’I‘5 which marks the base of
the Third Acid Phase is very impcirsisteut, perhapgyfn part
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to conteuporaneous erosion, as in the case of T
However, the top of the Third rhase is very clearly
defined, especially on the Vattarnes i’eninsula, by the
base of a thick group of flood basalt lavas.

In three localities, the tuff ‘l‘5 is intimatlely
associateu with a very characteristic, large phenocryst,
porphyritic basalt. This association greatly aids the
correlation of the tuftf horizons south of Faslrudsfaordur.

(ii) Kuambanes Peninsula

On the south shor® ol Stoavarfjordur the bedded
tuft TB and the associated large phenocryst basalt occur
almost direcctly below lvalnes. lHHere the succession
which is almost certainly not comwplicated by faulting is;—

exposure gap
, nggﬁzrltlc bésalt ______ % A
Phase Three Baatc "ENEE ) | phenocryst'
porphyritic basalt types.
acid tuff T

| Vesicular porphyritic basalt

Phase One
|

Three tholeiite lavas

noted earlier, the tuff T2 and rocks of the Second
Succession are absent on the Kambanes peninsula
Phase Three rests directly on lavas of Phase One.
The exposures near Hvalnes make it difficult to
inate the thickness of any of the unils, but the acid

f must be at least 30ft thick and contains fraguments of
b5 .
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rhyolite and basalt which are mostly smaller than 3"
but occasionally exceed 3 ins. Of the two over-lying
porphyritic lavas, the upper is the slightly less
porphyritic, and they are separated by a basic tuff
containing large crystals of bytownite feldspar similar
to those in the lavas.

The overlying flows of the Third Flank succession
are very poorly exposed on the shor& north-west of
Hvalnes and are thought to consist almost entirely of
tholeiite lavas, which are typical 1y thin. They
contain large amygdales bearing abundant quartz, calcite
.and'chalcedony. A Tew more massive flows may perhaps
-represent incursions of flood basalts into the area.
At least one porphyritic basalt slso occurs; it is séen
on the shore about 1/3 mile west of Alaugara. About ;
300 yds west of the Tofta more porphyritic basalt lavas
appear, while higher up in the succession olivine
bearing lavas are prevalent, the latter indicating that
flood basalt volcanicity had become established in the
Stodvarfjordur area. ‘

On the south side ofStodvarf jordur this type of |
volcanicity persisted until the deposition of the ollv1ne
basalts of the Holmar Group over the whole of the
Reydarfjordur/Faskrudsfjordur/StodvarfJordur area and
gave rise to about 4,000 ft. of porphyritic basalts,
olivine basalts and tholeiiles as well as?suxprlslngly
large number of flows which show characters intermediate
between typical tholeiite and olivine basalt.

(iii) Hafnarnes Peninsula

The lower part of the succession on the north side

of Stodvarf jordur closely reseubles the succession already
described from the south side. The Acid tuff T3 is
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overlain by a large phenocryst porphyritic basalt and
basic tuff, which is in turn overlain by a succession
of thin tholeiite lavas. These are ex osed on the

shore for about half a mile east ol the Vallara.

In the cliffs above the Selaekur the upper part
of the overlying 700 ft of lavas is very well exposed.
Most are' tholeiites, but some of the upper flows become
quite massive; the topmost nine flows here have a
total thickness of 400 ft suggesting that they may in
fact be flood basalts. Above the topmost tholeiite
flow, and forming a very marked bench on the hillside
at this point, is a thin porphyritic basalt with an
agssociated basic tuff above 1it. This is the basal ,
member of the porphyritic group recognised on the south
side of the fjord, which here forms a less conspicuous
part of the flood basalts above the Third IMlanl. succession.

No exposures of the tuff T3 have been found in the
area north ot Kirkjubol, but both T2_ and T.B occur on
the flat topped ridge mnear Thriklakkar. The conspicuous
bench forming the summit of Leirufell has been proauced
by the erosion of ‘I‘,. The tufl itself which is only
poorly exposed, 1s not associated with a large-phenocryst
porphyrltlc basalt and is overlain by a serics of tholeiite
and porphyritic basalt lavas which are magnificently
xposed on the Leirufell/StedJi ridge. Here 22 flows
fotalling 620 £t form a lower tholeiite group below a
orphyritic horizon. Most of these flows are tholeiite
it three are porphyritic basalts and comparison with
¢ relevant parts of the succession down-dip to the |
rth-west suggests that only the lower 12 thin tholeiite
jas totalling 300 £t should be referred to phase 3.
reémainder, including three porphyritic flows, are
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probably flood basalts unrelated to flank activity.
In actual fact the picture may be very much more
complicated than tuisin that the two types may inter-
digitate.

In the neighbourhood of the Sandfell the succession
is complicated by the intrusion of the Laccolith and
only on the Sandfell-Vindfell ridge are the rocks of the
Third Flank succession adequately exposed. Here about
900 ft of steeply dipping lavas can be seen overlying
T5' but only some of these lavas belong to Phase 3, as
olivine basalts form the upper part of the succession,
the latter being part ol the flooud basall group overlying
the Third Phase.

Phird Phase lavas are only noorly ex osed in the
Eyrara, but they probably total about 200 ft and consist
entirely of thin tholeiites.

(iv) Valtarnes leninsula

: On the shore south-west ol Kjappeyri lhe Third
Flark succession is entirely ol tholeiite lavas which
probably total 200 £t thick. 5/4 mile up~dip, along
the line of the Kottur composite dyke, the succession
includes one rhyolitic andesite lava 60 ft thick. In
the Gilsa this same lava is 90 £t thick and probably
110 £t of tholeiites overlying the rhyolitic andesite
lava and' approximately 100 ft of lavas underlying
this massive flow should be included in the Third Flank

succession, making this group 200 £t thici. Up-dip this .
rhyolitic andesite is apparently laterally equivalent to
the rhyolite flow R5f, east of which there are further
rhyolitic andesite flows. These lavas — there uust be
at leasl four flows - form the prouminent cliffs around G



Lflat-=topnced swueil ol Herlingarfjaoll. mrosion has
removed all trace or wthe succession above the T, rurther
east, exceot Lo1 three tuolelite lavisg on Grakoflur
itself which cap tue acid tuff.

On the north side ol Kerlingarfjall rhyolitic
andesite luvas aae again present especially"above the
two rhyolites RBC and R5f where there arc at least three
sub-acid flous. Klsewhere on Kerlingart jall the
rhyolitic andesite lavas are interbcedded with wore basic
tholeiite flows, while north-west ol the Baegsli ridge
there was appureutly no intervening flenk activity
before the devosition oi the flood busalts which everywhere
south of Reydart jordur overlie the central and flank lavas
of Fhase Thiee.

(v) North Side of keydard jordur

The stratigraphy oi the up cr purt o. the
keydarf jordur icid Volcimic Succession is complicated by
the lack or persistent mappable horizons, = This is
particularly so north of~Reydarfjordur and ‘here only theﬁ
Seldalur tufts (Walker 1959) form clearly defined
stratigraphic maikers. A moic detailed description of
these layers is given later, but it is important at this
ﬁage‘to understand theix stratigraphic position.

The two thickest ol the Scldalur tuffs were probably
rupted at the close of the Third Phase. The evidence
or this is that on Helgustadafell one of the tuffs overlies
he Third Phase riyolites, while further north, within the
lank succession, the tuffs overlie Thiid Phase intermediate
avas and occur at the base of a thick sequence of thin
holeiitc flows erupted diring the Lifth eand sixth phases.

~119- S | 1 T e et e
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Tholeiites which were probably erupted during the
Third Phase underlie the rhyolite h3 in the area above
Helgustadir and Sellatui, while furthcr east third phase
thin tholeiite lavas form the summits of Grakollur and
Vindhals, where they overlic 1,. lowever, it is only in
the Nordf jordur area that Thira Phase lavas form a con-—
spicuous part oL the flank succession.

A considerable thiclmess of Third FPhase lavas must
underlie the Glamsauga rhyolite, but it is impossible to
give even an approximate estimate of the thicikness due to
the absence of horizons limiting the first and second
phases. However it is certain that this succession
contains no rhyolitic andesite luvas and only a few
busaltic andesite flows.

Further west in Odusdalul, the inteimeaiale lavas
form a more important part ol the succession. At 1000 £t
there is a well bedded basic tuff layer some 15 ft. thick.
It contains bytownite phenocrysts and rounded rock frag- 3
ments averaging %" in diameter, set in a tuffaceous
groundmass. The tuff is followed by a group of six
hird Phase intermediate lavas wiich total approximately
200 ft. This is part of the andesite group mapped by
Walker (1959) One of these flows may be terms a
"rhyolitic andesite'", being distinguished from the more
basic members of the group by the marked platy flow
structure and the finer grain size. |

These lavas may be traced into Seldalur where,
between 600 and 730 ft, there are a series of about eight
lavas including six basaltic andesite flows and a single
intercalated acid (?) tuff. Directly overlying this
group is the lowest of the two thick Seldalur acid tuffs.




~-121-

On Bagall, the only other locality where the Third
Flank Succession has been studied, no intermediate lavas
occur below the Seldalur tuffs; instead there are at
least two olivine basalts in a thin group of tholeiite
lavas which also includes an unusually coarse, bright pink
acid tuff. This contains pumice fragments up to three
inches in diameter and is assumed to have been the product
of an explosive eruption in the area to the north or west.

(vi) Discussion

Due to the rather poorly defined limits of the
third phase it is possible to make only fairly general
statements concerning its extent.

As the basal tuff ’l‘.,) is found only south of
Reydarf jordur, it is reasonable to suppose by analogy
- with Tl and '1)2 that it was directed southwards from an
explosive vent in the Breiddalur area, close to or within

the present outcrop of Agﬁ

It has been shown that the flank succession associated
with the two earlier phases foimed an elongate lens of
rock, the succession thinning rapidly east and west from
horth south axis. Thinning northwards and southwards
along the length of the lens is less rapid, but none the
less clear. This distribution pattern probably applied
lso to the third phase. Three flows of rhyolitic
mdesite a1e seen on Kerlingarf jall (close to the axis)
nd only a single flow down-dip in Gilgardalur. A
inilar down-dip thinning is also apparent on the south
ide of Faskrudsf jordur, where the succession on the
indfell-Vindfell ridge, close to the north/south axis,
 probably thicker than in the bLyrara to the west.
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Present day erosion allows examination only of the
down-dip side of the lens, but on general grounds
(Walker 1961) it is likely to thin up-dip as well.
Thinning north and south along the axis of the lens
is less marked but clearly demonstrable in Nordf jordur
and Stodvarfjordur where the third flank succession
never exceeds 20u ft. cowpared with a maximum of about
500 £t on the Vattarnes peninsula.

Thus it can be seen that altliough it is impractical
to draw an isopacliyte map for the third phase flank
succession, limited observations and wore general
-considerations sugygest that it would resemble that drawn
for the'second phase (fig.25)
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