CHAPI'ER VI

, The Stratigraphy of the Upper Part
of the Reydarf jordur Acid Volcanic Succession
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(i) Introduction

Tn order to facilitate the description of the
upper part of the Acid Succession, the following
stratigraphic table has been included to clarify the
time relations of the various acid episodes. (£ig.27)

Flood basalts were erupted over a wide area south
of the Hefnarnes Peninsula and around Budir from the
close of the Third Phase until the eruption of the
Holmar Qlivine Basalt Group. However, on the Hafnarnes
Peninsula a local Fourth Phase interrupted this flood
basalt volcanicity, while north ol Reydarfjordur two
further phases, the Fifth and Sixth, constitute the
upper part of the Acid Succesgs ion. It was during the
Fourth and Sixth Phases that the Lour distinctive
composite lavas were erupted in the Faskrudsf jordur area.

(ii) Ornolfur Olivine Basalt Group

Although this group occurs within the limits of the
Acid Succession as defined in Chapter 1I, it is unlike
the rest of the acida group, being largely composed of
olivine basalts. As will be secn there is every
indication that this group and the over-lying Kumlafell
tholeiite group axre wedge—shaped'masses of normal flood
basalts, unrepresented north of Reydarf jordur.

The Olivine‘basdlt group is widespread and can be
traced from below Sodulhnukur, sround Breiddalur and
over the Faskrudsfjordur/Reydarfjordur wabtershed, 1into
Gilsardalur and down to the shore of Faslkrudstf jordurs;
thence south across the Hafnarnes peninsula as far as
the Breiddalsvik/Stodvarf jordur watershed. It is very
variable in thiclmess and in general thickens fron north

to south.
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Below Sodulhnjukur the group is about 200 ft thick
and the basal two flows are richly porphyritic basalts,
while at the head of Breiddalur this is increased to
5QQ ft. On the south side exposurcs are very poor
until the Baegsli ridge, north ol Ornolsfjull, is reached,
where the olivine b.salts are well exposed. However, it
is difficult to estimale tleir thicimess as the succession
is complicated by faul s which cross the ridge obliquely.

The group is prominently exposed on Lhe main dividing
ridge and is probavly aboult 400 £t thick on Ornolfur.

Here the group includes some mas.ive olivine basalt flows

which becomwe an lwportont constituent ol Lhe group further
south-westwards.

On the north side ol Gilsardului the down-dip
ithickening is very rapia; the tilciness is estimated at
800 £t. due south ol Ljosal jall, a proximately 1) miles
down dip from Ornolfur, and on tlie south side of
(jappeyraruuli at least 1,000 £f1 of olivine basalts can
be assigned to the group. ' | '

The group is almost exactly 1,000 £ thick on the

outh side or Faskrudsf jordur, though difficulties arise
‘ﬁéeparating the Ornolfur Olivine basaltis from the

verlying tholelile group due to the appearance of tholeiite
Vas in the former group. Further south this difficulty
gomes even uore acube and ab Stodvart jordur the strati-
phic equivalent of the Ornolfur Olivine basalts is a

ek group contaiuning a considerable proportion of

leiite luvas. The reason for the change in the

position of the group as it is traced from north to

th are as yet unknown.

'In Gilsordalur and soubh of Kjappeyrarmuli it is
fuient'to g, 1it the group into two parts - a lower
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unit containing Lainly mascive olivine basalt flows
(some over 1lCU £t thici) and an upcr purt, usually
between 100 and 1-C £t thick conbaining thin olivine
basalt flows averaging perhaps 20 L't in thickness.

The plane seywrating these two types of olivine
basalt luvas is of considerablefimportence as iU was
during the iucerval ol Glue between theuse two that the
first ot the three composite lavas was cxbtruded, while
at the same tiwe the initial explosive eruption of the
fourth phase took place in the airca south of
Faskrugsufl jordur.

- Composite lavas.

In order Lo umake the description of the composite.

bodies wore comprechendable and Lo facilitate cowparison.

one with another, the three dykes and related lavas are
described together (Chapter VIL) rather than in strati-
graphic order.

The eaxrliest compo.)lte dyke, vhich 1;3 quaxrtz-bearing,
yas intruded along an appr oxiw. tely north-south line .
running through the western end of Gilsardalur and gave
rigse to the Lower Gilsardalur Composite Lava which can

be found below and to the north of Kjappeyrarmuli.  The
extrusion ol this first composite lava appears to have

had 1ittle or no effect on the flkod basall eruptions in
the area which apparently continued apvroximately as
efore, gradually drowning the upstanding acid and basic
roducts of the composite fiscure. However, on the

outh side of Faskrudsfjordur there was a sudden and
robably very rapid accumulation of thin tholeiite lavas :
hile the rhyolite activity of this, the Fourth Phase,
represented by the intrusion of the Sandfell Laccolith.
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(iii) Fourth Phase = Inlioduction and Description of
basal Rhyolitic Andesite Lavas

Mis Fourth phase, which apoears to differ in
several ways from the thiee earlier phases, will now be
describved, dealing with events in a stratigraphic order,
before comnenting on the points which distinguish this
phase from its three predecessors. ;

Apparently the earliest lava which can be assigned
to this phase of activity consists of a single pink
rhyolitic andesite Llow with good platy flow structure.
"he lava, which is in places over 100 ft. thick, is the
topmost Tlow aftccted by the doming associated with the
Saendfell Laccolith and foirms a massive knob on the ridge
joining Saundfell to Vindfell. he flow is also found
west of the ridge, but is more prominent on the east '
side where the cliff marking lhe line of the flow is
narkedly displaced by the lurge fault which, to the
northi, downfaults the eastern part of the Sandfell by
about 400 ft. What is pilobably the same flow can also
be found on the north side of Stodvarf jordur.

Hawkes and Hawkes (1Y53%) mention an acid tuff which
rests on this rhyolitic andesite flow and outcrops on the
Ssndfell Vindfell ridge. In view of the position %fngﬁg}lj%
tuff between the domed lavas and the overlying basalts,
it must be approximately conteiporaneous with the :
intrusion of the Laccolith (see fig. 28) and may even
represent the break through of the acid magma to the
surface. '
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(iv) Pourth Phase - Sandfell Laccolith

As a detailed description of this very interesting
and beautifully exposed intrusion already exists (Hawkes
& Hawkes, 1933) the author has concentrated on the r
following subsidiary aspectsi- :

(a) Determining the date of the intrusion relative
to the stratigraphy of the Reydarf jordur Acid Centre
; and '
(b) Establishing the stratigraphic position of the
base of the intrusion.

: " Partly as a result of examination of the eastern flank
~ of Lower Sandfell, the author has also been forced to

modify slightly the published interpretation of the
original shape of the laccolith, its being probably larger
than Hawkes envisaged.,

Date of intrusion

The presence of the sandfell tuff (see page 128) |
enables the date of the intrusion tobe fixed. Unf ortunately
the tuff is not widespread in its distribution and can
only be found immediately east and south of the laccolith.:
TIn this region, i.e. on the upper glopes of Saudabolstindur
and Hakarlshaus it occurs at the top of a group of
olivine basalt lavas (the lower part of the Ornolfur
Olivine Basalt Group) and is directly overlain by one,
or in places two, rhyolitic andesite lavas which here are
the lowest extrusives associated with Phase Four.
However, &s has been stated, near the Sandfell itself

rhyolitic andesites underlie the Sandfell tuff.



o 5

It therefore seems fairly ccertain that the intrusion
took place during the rhyolitic andesite eruptions which

_ J : Fourth Phasce
otherwise formed the earliecstjactivity in the Reydarf jordur
Acid centre. As Tar as cen be established at nresent,

this intrusion was approximately conteuporaneous with the
intrusion of the quartz bearing composite dyke on the
north side of Fasikiudsf jordur.

Ihe Base ol tlie Laccolith and ils stratipraphic position.

Hawkes and Hawkes (1933, p.s9l and 292) showed that
the tufr which outcrops near kyri on the south side of
Paskrudsf jordur and on the ridge on Leirufell were one
and the same (referred to in this thesis as the Tyff T24)
and thet this bed forms the probable intrusive horizon
of the laccolith. The author fully agrees with this
proposition; the evidence of the presence ol fused
remains or bhis tuff bed along Uhe northern margin of the
intrusion (loc.cit.p.B‘d‘; fig.?b) and on the underside of
the basalt capping on Upper Sanafell (locscit.p.389, Tigs7b)
is regerded asaluost conclusive. Hovever some confusion :
has orisen over the correlation ol other tuffs in the
Sandfell axca plimarily due to ULhe faulled nature of the

The presence of a fault i1 the Viiuigerdisa was
scognised by llawkes (Loc.cit.p.593) although 1L seeus to
ve beewn unuerestimatcd in importance and 1is not shown
0 the map ol the intrusion. The asswnption is made
Warious places in the discussion that this fault
wnthrows on Lhe eastein side, but the present author
llows ‘ilson aud Wright (1959 ) in believing that this
it downthiows to the west, tic displacement of

I tely 250 Tt being elearly shown by the shift
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of the Sandfell tuff in the clilfs on the noxth side of
the main ridge between Saudabolst indur and Hakarlshaus.
'hus the mass of rhyolite which forxms the small hill of
Rauduhnauser can no longer be interpreted as a down-
faulted continuation of the Sandtfell Laccolith, but is
probably an entirely separate, but perhaps syngenetic,
rhyolite sill.

'he penetration of the tufl Led south of lauduhnause:
by rhyolite sills was cited by llawkes as an exwuuple ol th
tendency for intruding magua to spreac oul along the
thicker inter-basaltic hLorizons, but it can be shown that
this invaded tuff is the sauwe as the tufl on Leirufell
and it seemws likely that these small rhyolite sills south
of Rauduhnauser ave in fuct the upfaulted continuation of
the Sandfell Laccolith. The fusion of the tuff by
the intrusive rhyolite is very similur Lo that described
frow the laccolith itselfl, whilc the rihyolitesol sills
and laccoliths are inuist.nguisihable. magstwards Uhe
sills thlnﬁnd die out, w.iile tu the west exposures in
the area aujucent to the lLine oL the Vikurgerdisa fault
become poor wue to Uhe excessive amount ol drift. |

Note on the Form of the Laccollith immediately
following the intrusive lhase.

On the north, wesl ana south faces ol the sandfell
traces of the original cover ol lavas still exist, or
their former prescnce can be lurerred with a reasonable
amount of certainty. ‘Po the east, i.e. on the castern
slopes oi Lower Sandfell, there is ‘alurge area. of
dolerite which Hawkes ianterpreted as a remnant oi the
basaltic cover (loc.cit.p.287), though he clearly had
some doubts about this as he noles ''there is no clear
alternation of basalts and tufis such as is shown in alf
the other boiuering masses of country 1ocks" Llowevery



“l)ﬁ—

the obscrved veiniug ol the dolerite by acid rocl
anparently iauicated that the dolerite was older and thus

part of the cover rocks.

If oue neglects the veining, all the available
information vnoints to this wass beiny a large doleribe
intrusion. Uver a large part ol the body there is a
strong, alwost vertical, platy jointing and, us noted by
Hawkes, dolerite/rhplite contacls are similarly steeply
inclined. The lower part of the body shows well
developed columnar jointing very rarely developed in
Icelandic Tertiary lavas, but comuwon in dolerite
intrusions; what Hawkes described as a '"single basalt
surrounded by Forphyry' (loc.cit.p.387,fig.5b) is
almost certainly a dyke-like ofi-shoot of the intrusion
and shows very marked columnar jointing at right angles '
%o the coutacts. Perhaps the wost convincing evidence,
however, is that the margins of the dolerite show
fistinct marginal chilling against the acid rock, marked
a slight rediction iu (rain size adjacent to the :

contact .

Finally, oune uust consider the veinlng ol the

Blerite by the rhyolite. This in fact is more wide-
pread than lawkes notes, and is especially comuon along

e southern margin of the intrusion. llowever, the

id veins,which vary in size from several feet across

wn to a few inches, do not huve rectilinear margins

‘one might expect if the rhyolite invaded solid dolerite.
stead,the margins are sinuous, while the rhyolite
ldacent to the basalt contacts is a glassy variety not
mnd elsewhere in the intrusion.

»



The present author sugrests that the veins were
developed while the dolerite was still liquid and that
they were caused by the mobilisation of the rhyolite along
- the contact of what was a fairly large dolerite intrusion.
The mobilised rhyolite then intruded the dolerite.
Similar examples showing the melting of wall rocks
adjacent to basic intrusions have been reported by
several authors including Jalker and Poldervaant (1942)
who repoirt rheomorphic veins of melted material intruding
the dolerite.

The conclusion that this body is in fact a later
dolerite intrusion considerably aflects the interpretation
~of the general structure of the Sandfell Laccolith. The
possibility is suggested, inview of the complete &bsence:
of domed rocks on the eastein side of the Sandfell, that
the laccolith was o1iginally larger than visualised by
Hawkes and may in fact have extenued well to the east aof
the Vikurgerdisa fault, all the aomed rocks now having
been removed by erosion. "

(v) Fourth Phase -~ Thin Tholeiite Lavas

The rest of the activity ascociated with the Fourth
lhase produced a thick and steeply dipping sequence of
thin tholeiite lavas which form all the upper parts of
Vindfell, lidfell, Hakarlshaus and Saudabolstindgr, as
well as a wedge of lavas in the flood basall sequence on
Kumlafell. These thin lavas are similar in every respect
to the thin tholeiite lavas associated with the first
three acid phases, being rubbley flows with a marked
absence of red beds between the flows. All the lavas
examined are fine grained and non-porphyritic, or only
sparsely so, and the majority‘are believed to be
tholeiites. However, there are indications from the
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flow characteristics that some of the flows are more
acid than normal tholeiites and are more correctly
styled "basaltic andesiles'".

The lack of conspicuous detrital horizons make it
difficult to decide whether one is dealing with
individual flows or flow units, but whatever the case
one is al onne struck by their thinness and the consquent
absence of marked "trap'" topography. As an example
one need only quote mecasurements from the eastern flank
of Saudabolstinduir where approximately ten flows (or
flow units) total 120 ft.

It is obvious thalt now only a small erosional remnant
‘of what was once a very much more extensive group of
lavas can be seen and only below Kumlafell, where the
group is sandwiched in a floou basalt succession, is
its whole thicimess preserved. ltiowever, even after
bresent day erosion, the thickness of the group remains
impressive, with 700 ft. of lavas on Vindfell. The
dip is unusually high here, being about 22° to the south-
est and this is thought to be partly a depositional ;
dip. Westwards the thiclmess of the group and the
dip both decrease until no trace ol the thin lavas can
be found west of the Lyrardalur on the soubth side o
faskrudst jordur.

The higph dips and the thinness of the lavas both
uggest that originally the group formed a flat lying
olcanic cone, probably'cem;red near the Sandfell

gccolith, of which only a small seguent now remains.

- As was stated earlier, away from the Sandfell area
lood basalt eruptions continued without any break and
¢ flat-1lying lavas of the Ornolfur Clivine Basaltl
yision and the Kumlafell tholeiites are now banked
!agéinst the steenly dipping thin tholeiite lavas,
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producing a. pronounced discontinuity; this is particularl
clear below Kumlafell, where the dip of the thin lavas is
particularly steep. Here the discontinuity is marked by
a thick red-bed, indicating a considerable time interval
before the upstanding volcanic pile was drowned by the
later floou basalts. :

_ The tact that the relationship between the flood
basalts and the Fourth Fhase is one of banking up and
not interfingering suggests that on a flood basalt time
scale the extrusion of the Phase was extremely rapid -
an hypothesis supported by the absence of detrital
horizons between the thin tlioleiile lavas.

(vi) Fourth Phase - Liscussion

The Fourth Phase differed in several ways from
the three earlier Phases, in pasrt.culari-

(a) There was no initial lorge scalec pyroclastic
eruption corresponding with that which produced
Pllst Phase Agy lomerates. )

(b) Acid magma was intruded as a laccollth instead
of being extruded as luvas.

(¢) Rhyolite and rhyolitic andesite activity during
the Fourth Phase took place in the same area,
unlike the first threc phases when they often
took place in separate areas.

However, the overall similarity of this group to
the threc earlier phases, in purtliculsr the presence af
the three major magma types (rhyolite, rhyolitic ande&we
and tholeiite) in approx1mabely tlhie same proportions,
meke the description of this rather anomalous group of
rocks,as a separate phu se,acceptable

-
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(vii) Xumlat'ell Tholeiite Group

In Faskiudsf jordur and sStodvart jordur the Ornolfur
Olivine Dbasalts are overlain in places by a thick group
of mussive tlioleiite lavas, belicved tobe L£lood basalts,
which like the undexrlying olivine basalts ale‘lal-gely
absent in Reydaaf jordur wud appear Lo have no equivalents
in the area described by Jalker (lv.2) on the north side
of that fjord.

In Gilsadalur, directly underlying the massive
Gilsadalur rhyolitic andesile lavua, are two tholeiite
lavas whicli are the most noxrtherly members of the group.
Lxposures round Kjappeyramuli are poor but Jalker (pers.
goma. ) has reccorded 00U Ci. of Ui oleiite luvas north-west
0f the town oi Budir, all o wulch nusl be assigned to
tiils g,‘i"ouy. Un the south of Fau!uuwusl jordur the author
s found siwilur tlricknesses and north ol Thverlell

lolinay Group.

On Kuulatell there a:e aboubt 1,00U L£t. of wostly

dircetly beneath tlie llolmul olivinc basalts which
the swweit knoll of the mountain.

In S'L;oqverfjordur generally il is difficult to

e of Reydaxt jordur,
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(viii) Fifth Phase = Introduction.

The two closing phases associated with the
Reydaxf jordur Acid Volcanic Succession reach their
maximum intensity north of heydarf jordur; in fact no
Fifth Phase lavas have been recognized south of the
£ joxrde.

The division of the top part of the acid
succession into two phases is made onthe grounus that
the rhyolile lavas overlying Phase Three fall naturally
into two distinct groups, i,e. the rhyolites of the
| olmanes ana bskif jordw area (Lhase Pive) and the
slidhtly'laxcr Sellatratindur rayoliles (Phase Six)

'‘Phe precise ape relatious between Phase Four, which
i restricted to the Hafnarnes reninsula, and Phase Five,
are unkuown, bul they are nrobably approximately contem~m
poraneous, both overlying Phase ‘Thicc.

(ix) Filth Lhuse - Agglomerates and rhyolite lavas

e Fitth roseubles the f£irst three Phases in that
a pgroup ol rhyolite lavas rests on a mass of agglomerate,
produced by an early explosive eruption. The majority
of the Fifth Phase rhyolites, referred to as RSa’ RSbetp.,:“
ore exposed in the cliffs on the llolmanes Peninsula, at
the eastern end of which there is a small exposure of .
the underlying ag@lomerate in a small cliffed bay. The '
base of the agglomerate"is concealed below gea-leve, and
a maximum thickncss of %0 ft. 1s exposed in the lens-
shaped exposure, SOme 180 £t. long.

Texturally the agglomerate closely resembles Agy
and contains fragments up to 2 ft. in: diameterT. It is
overlain by a bedded acid tuff, some 6 ft. thick, which
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appears to be welded in places. The welding is probably
an original feature but may possibly be due to fusion by
heat from the overlying rhyolite lava. After allowing
for the eflects ol the regional tilt, the tuff had a
residual dip in places exceceding 200, probably an original
dip due to devosition on lhe slopes of an agglouwerate cone.

(RSa) This lava resis directly on the tuff-veneered

agelomerate cone. 1L is purple and has a very well
developed play flow structure which at the base is
pai_'allel to the underlying tuff laycr.

_ At the ecastern end of kskif jordur are further
extensive exposures of rlLyolite, .robably a continuation
of the same flow. Howeveyr,the flow characters are
somewhat difterent as the rhyoliie, which is sparsely
porphyritic, is here pink and has less pronounced f'low
structure.

leb) Ihe flow Lorming the northein central part of the
Holmanes peninsula is a greyish purple, vesicular,
gekly porphyritic rhyolite with a black pitchstone at

e top and base. It does not develop well marked platy
low structure. The relation of this flow to RBa is

uth side R5a overlies R‘;b’ the two lavas being separated
f the tuff overlying the agglomerate dome.

B) . Probably the youngest of the three rhyolites

. outcrops on the north-western shore of the Holmanes
ninsula, opposite Eskiffordur. ‘'he flow is slightly
phyritic, platy and weathers to a pale pink or grey

ur, Fragments derived from the oufcrop along the

e tend to be slate-like, due to the strongly developed
by flow structure. The top of the flow is marked by

11 te weathering pitchstone.
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Although it is thought that the Holmanes peninsula
was the centre of acid eruptious during the fifth phase,
the extrusion of rhyolite magma also appears to have taken
place in areas further north-north-east, where three
further lavas cau be recognised on Sellatratindur,

5d’ elal ¥ Two of these three flows are cut by the
Sellatur rhyolite plug (The vent feeder for at least
one of the Sixth Phase lavas) and are exposed in the
cliffs to the west of that mass.

(R‘d) Stratigrephically the lowest of these three
lavas on Sellatratindur is the thyolite (RSd),

base of which is not exposed; <Ulhe rock is porphyrltic
and grey when firesh. The top of the flow, at 1,260 ft.,
is marked by a layer of green piltchstone which weatheréx
white.

What is thought to be the same flow occurs in
Sellatradalur between 830 and 920 ft. and again 80Q yds
further west in the stream west of Hognastadir between -
520 and 560 ft. ‘where the rhyolite is rather darker in
colour and more flinty in texture.

(Re ) Some 160 ft. above R5d’ adjacent to the

Sellatur plug, is a further rhyolile which is here

tentatively grouped with the other Third Phase rhyolite,

though it may in fact be one of the earliest flows of

the Sixth Phase. : a
The outstanding feature of the flow is that it

is cut by two small cylindrical dolerite masses, one of

which is about 10Q ft. in diameter, which cut across the:

original platy flow structure without disturbing it in

Se

eny way. The masses have a well developed columnar
jointing.
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R5f)' 'The most easterly flow exbruded during the
ifth Phase outcrops east of Sellatratindur, where it is
he lowest of the massive flows exposed on the ridge
ising westwards from the col between Nontindur and
akahnaus . The flow, here some 80 f£t. thick, shows

ell developed platy flow structure, which is horizontal
t the flow base; while the rock is grey with markedly
ath-shaped feldspar phenocrysts.  The top of the lava
s marked by a white-weathering pitchstone.

This flow can be traced northwards, where it
ppears to be banked up apgainst the Glamsauga rhyolite,
ihile to the southi-west the flow forms a discontinuous
line of cliff's below the eastern iuces of llelgustadatell

and Lakehnaus; it does not extend as far as the soubhern:
Spur of lielgustadafell.

It should be noled that tlhie rhyolites on the
ipluanes Peninsula are not continuous with those on
’dlatratlndul as there are no Fifth Phase ldV&S above
igmndalhus .

vFlith Phase Flank Succession = Inblouuctlon and belgalur
tuffs.

The I"ifth Plank succession is unusual in

ltaining no rhyolitic andesite lavas; ounly tholeiites,
altic andesiLes and rhyolites occur. Also unusual is
lack of! beuued tufl equivalent or the basal apgglomerate.
Wﬂl-defxned acid tufi horigons (Lhe Selaalur tuffs) do
ir at the base of the phase, bul evidence is presented
‘fto show that these are probably not products of the
iﬁfjordur centre,
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“(Rsf)' The wmost easterly flow exbruded during the
Fifth Phase outcrops east of Sellatratindur, where it is
the lowest of the massive flows exposed on the ridge
rising westwards from the col between Nontindur and
Lakahnaus. The flow, here some 80 f£t. thick, shows
well developed platy flow structure, which is horizontal
at the flow base; while the rock is grey with markedly
hﬁh~shaped feldspar phenocrysts.  The top of the lava
Is marked by a white-weathering pitchstone.

This flow can be traced northwards, where it
ppear's to be banked up against the Glamsauga rhyolite,
While to the south-west the flow forms a discontinuous
line of cliff's below the eastern ifuces of llelgustadatfell
ind Lakehnaus; it does nol extend as far as the soubhern:
pur of lelgustadafell.

It should be noled that tlhe rhyolites on the
idmanes Feninsula are not continuous with those on
ﬂlatratlndur as there are no Fifth Phase ldV&S above
lgmundalhus «

) Bifth Phase Flanlk Succession - InLTOuuctlon and Seldalur i
3 tuffs.
. The I'ifth Plank succession is unusual in

Faining no rhyolitic andesite lavas; only tholeiites,
altic andeSLLes and rhyolites occur. Also unusual is
lack of/ bedued tufl equivalent ol Lhe basal agglomerate.
:ell-deflned acid tufi horigons (The Seldaalur tuffs) do
I at the base of the phase, bul evidence is presented

I to show that these are probably not products of the

arf jordur centre.
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The more iuwportant and lower ol the two thicker
beldalux tuffs directly overlies the Thiid Phase group
of intermediate lavas where they outcrop in Seldalur.
Data on the thicimess ol this tuil layer is given in
fig. 29 and as can be seen the maximum thiclness of
100 ft. is attained in the Fannerdalsa and the tuff thins
to 20 ft. in the bela.

Thickness variations in tufl layers may be inter-
preted in at least two ways = original depositional
variation, or variation produced by erosion and subsequent
re-deposition. In the present case both factors were
probably operative. where the tulf overlies groups of
intermediate lavas, il is possible that these produced
winor topographic features anu that subsequent erosion
was concentrated in thesc areau. This might account for
the tulf apparently being entircly uabsent in the Sela.
lovever, it would nol account for the soulhward thinning
of the tuff from the Fannerdalsa where the tuff resis on
basalts, and this thinning is probably an original
feature. |

Studies of the size of the constituent fragments
shows that they are conspicuously large on the north side .
of Hplafjall end in the Fannerdalsa, but much smaller in '
the gela. Significant quantitative measurements are
difficult to make as the btuff is not uniform in grain
size throughout its thickmess. '

Thus it can be seen that’thickness and grain-size
variations both suggest that the tuff was the product
of an eruption which took place in a volcanic centre
down-dip to the north-west and is not in fact a product of
the Reydarf jordur Acid Volcanic Centre as thought by
Walker (1959) |
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the uppef of the two Seldclur tuff layers is also
thought to have been the product of the same hypothetical
volcanic centre, although the evidence for this is less
clear. “he tuff a_ pears to thin from about 60 ft. on
llolaf jall to 40 ft. or less south of the Sela and is
apparently absent in the Hengifossa; it is also thin
in the Fannerdalsa.

The fact that these two horizons are so close
together makes it likely that they are the products of
the saune centré, and that the eruption took place in the
region west of lolafjall, and that all the major thickness
veriations are a depositional feature.

Two other tuffs which are stratigraphically very
close to the Seldalur tuffs are also thought to have been
products of the same down-dip volcanic centre. One of:
these is seen within the group of Third Phase intermediate
lwvas in Seldalur and also on the north-east Llank of
llolafjall. At the latter locality it is about 70 ft.
below the lower of the two main Seldélur_tuffs. The
other tuff occuis on Bagall where it is about 350 ft.
above the top of the Grakollur porphyritic group.

(xi) Pifth Phase - Basic and Intermediate lavas

Fifth phase tholeiite and basaltic andesite lavas
are widely distributed north of Reydarfjordur even where
acid lavas are also present, the area contrasting in this
respect with that south of Reydarf jordur where, during
the first thiee phases, rhyolitic and more basic exuptiona
occured in fairly distinct areas. However, this trend
is still visible in the Fifth Phase where on the Holmanes .

peninsula only a few tholeiites accompany the rhyolites
while in Seldalur, at least 2/ miles from the nearest
conteuporaneous acid extrusion, the tholeiitic succession
has increased in thickness to 350 ft.
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On the Holmanes peninsula approximately 150 f£t. of
lavas overlie the fifth phase rhyolites but come beneath
the Holmar Group. Some of these flows may have been
erupted during the sixth phase, but it is obvious that
pasaltic eruptions were relatively infrequently during

either phase.

About 3% mile east of kskif jordur, approximately 200
£t. of lavas both underlie and overlie the fifth phase
rhyolites. Some of the upper flows may be the products
of the sixth phase. It is perhaps surprising that this
succession, and others on the north side of Reydarf jordur,
contain no trace of a bedded tuif equivalent of Agy and

one must assume that it was removed by penecontemporaneous

grosion.

In the stream west of llognastadir the second phase
rhyolites are overlain by a single flow ol tholeiite
which is in turn covered by the lower of two thin acid
tuffs. Mhis tuft, 1% ft. thick, 1s green and fine-
grained and small rock fraguents are uncollion. A
second tuff occurs about 50 fT. higher; it is only 5 ft.
hick but is otherwise very similax. The two are
eparated by two thin tholeiite lavas.

These tuffs ale both probably Too thin and too
in-grained to be the bedded equivalents of Ag5 and it
s more likely that they are the Seldalur tuffs; their
hickness and grain size would then be in agreement with
be hypothesis that these tufis originated from a source to
est or north-west, and not from a vent within the

“ydari‘jordur volcanic centre.
Five thin tholeiites occur between the upper tuff
yer and the Fifth Phase rhyolite lave Koq, the base
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of which occurs at 520 ft. This rhyolite is in turn
overlain by approximately 400 ft of thin tholeiites, of
which perhaps half belong to the Fifth Phase.

A similar succession is exposed in Sellatradalur
except that only one of the tuff layers is present and
this rests on the third phase rhyolites which are absent
~at the previous lggality.

South of Sellatratindur the basic rocks of the
Fifth Plhase are usually obscured by rhyolite scree.
However, west of the Sellatur plug, Lfive tholeiite flows
occur between the two L£ifth phase rhyoliles, while above
Sigmundarhus there is apparently a 700 ft. succession of
thin basic flow overlying the Third Phase rhyolites.
Again presumably some of the upoer flows were erupted
during the sixth phase. :

The top of the Third Fhasc rhyolites above Seilatur
and Sigmundarhus is marked by a conspicuous bench. This
is probably produced both by Lhe resistant nature of the
massive rhyolite flows and by the presence of the
relatively soft overlying tutfl bed., This 7 i perhaps
one of the two Seldalur tuffs, is usually concealed by
drift, but an exposure is seen below Helgustadatell.
The tul'f is also exposed at liontindur and at the above
mentioned localities it is fine-grainced.

In the nordfjordur area, Lhe Lifth phase and the
lower purt of the Sixth Fhase consist ol a thick
succession of predominently basic flows which rest on
the Seldalur tuifs. he clharacteristics ol the group
undergo a progressive change from south to north, there
being a steady northward reduction in the 't;hicknessofh
the group as a whole and a graaual increase in the
average thiclmess of the individual lavas. In
Oddsdalur and on the flanks ol Hautn The guccesgl on
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consists of unusually thin flows; thirty-one lavas, of
which a few are intcimediate in composition, total

850 ft. In the Tandasladaa the succession is aporoximately
700 £t. thick, but cemsists of only sixteen lavas. On
Bagall the thickness of rocks is still further reduced to
450 £t. |

The shortness of the interval between the eruption
of the lavas in the Oddadalur area is reflected in the
absence of red-beds between the individuel lavas, while
on Bagall, where the interval was longer, detrital
horizons and thick red-beds are quite common.

It should be noled that only the lower part of the
basalt succession described above is referred tothe :
Fifth Phase. The upper lavas wcre probably erupted during
the Sixth Phase.

(xii) Sixth Phase - Introduction

The final phase ol eruptions from the Reydarf jordur
centre was in many ways unusual. It included the :
extrusion of thiee spectacular composite lavas, & thin
group of richly porphyritic basalts (the Lakshnaus
Porphyritic group), the most extensive rhyolite flow in
the Reydarf jordur area, a group of unusual anorthoclase
bearing rhyolites, and two exceptionally massive rhyolitic
andesite flows.,

The distribution of the acid lavas is also unusual.
fhe eruptive centre apparently lay north of Reydarfjordur
for it is here that the greatest thickness of rhyolites
occurs. However, the composite eruptions, which also
resulted in the extrusion of a considerable volume of
acid magma, occur further south.

‘In contrast to the preceding Phases, the Sixth Phase
rhyolites do not rest on a basal agglomerate, nor has any
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widespread tuff horizon been found at the base of the
sixth phase in adjoining areas. .

(xiii) Sixth Phase Lavas south of Reydarf jordur

Only five individual Sixth Phase lavas have been
recognised south of Reydarf jordur. Two are massive
rhyolitic andesite flows and the other three, which are
later, are composite lavas. These five distinctive
flows are sandwiched between the tholeiites of the
Kumlafell Tholeiite Group, which here underlies the Holmar
Olivine Basalts.

Together, the two rhyolitic andesite lavas, which
were extruded approximately simulteneously, form an
important stratigraphic horizon which can be found on '
both sides of Fasimrudsf jordur, in Gilsardalur, in
Breiddalur and below Sodulhnjukur. Although no more
than one individual lava is seen in any vertical section,

there are clear indications from. the isopachyte map ‘
(fig. 3%0) that there are in fact two flows -~ one to the
north and a larger thicker unit to the south. As can
be seen, the maximum thickness of this southern portion
is nearly 300 ft. while variations in the flow thickness -
are extremely rapid in places - perhaps a reflection of
the original viscosity of the magma or undetected
irregularities in the surface.

The most interesting feature of these rhyolitic
andesite lavas ic that they are the only flows of this
type in the Reydarfjordur areynot directly associated
with thin tholeiite and basaltic andesite flows. Thmk
sequences of these thin lavas underlie thick Sixth Plose
intermediate lavas in the Nordf jordur area, but do not -
appear south of Reydart jordur.
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The eruption of these two massive flows was succeeded
by the extrusion of three composite lavas - the Upper
Gilsardalur, Ornolsfjall and Kottur composite flows. The
first two were extruded from two parallel dykes - one
cutting Kjappeyrarmuli and extending as far as the south
side of Paskrudsf jordur and the other continuing from
Gilsardalur, south across Faskrudsf jordur to Kottur. Both
these dykes anu the associated lavas, as well as the
Ornolsf jall composite flow, are described in Chapter VIIX,
together with the earlier Lower Gilsardalur Composite
flow.

After the extrusion of more tholeiite flows of the
Kumlafell Group, especially south ol Faskrudsf jordur,
the eruption of the Holmar Olivine bBasalts brought ol
an end the extrusion of acid rocks south of Reydarfjordur.

(xiv) Sixth hase - North of Reydarf jordur

The most conspicuous conslituent of the Sixth Phase
north of Reydarfjordur is a group of thick rhyolite
lavas which occur near the top of the succession. These
lavas sandwich a thin butAmportant group of porphyritic '
basalts. (The Lakehnaus Porphyritic group) The
rhyolites partly overlie and are partly laterally
equivalent to a thick succession of predominently basic
flows. TPo clarify these relationships a diagrammatic
representation of the stratigraphy is given overleaf.
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kast of Kskif jordur the thick Fifth Phase rhyolite
is overlain by about 200 f£t. of pi-edominently tholeiite
flows, and above these a single local rhyolite. This
rhyolite lava is absent about % mile to the east where

Basaltio Andesites.

the Sixth Phase consists only of tholeiites end basaltic . .

andesite lavas underlying a 50 ft. porphyritic flow of

- the Lalkkshnaus Porphyritic group. The flows above the
porphyritic lava (including a particularly massive
. tholeiite mapped by G.P.L.Walker (1959) as a rhyolite)
are probably true flood basalts erupted after the close

the basal olivine basalts of the Holmar Group, but the ,
"exposues are insufficient to allow this horizon to be
nepped in the area.

of the Reydarf jordur Acid Volcanic phase. They include



The Lakahnaus Porphyritic group can be traced round
Sellatradalur as far as the Sellatur plug which cuts it.
Here the porphyritic lavas are underlain by a group of
tholeiites which rest on the Fifth Phase rhyolites. One
of these tholeiites is assoclated with a large red cinder
deposit and was probably fed from a fissure adjacent to
the Sellatur plug. 'he succession here also contains a
local acid tuff.,

The Sellétur olug is an hour-glass shaped rhyolite
vent. At its upper limit it appears Lo be in direct
continuity with the lo.er of thc two Sixth Phase rhyolites
which occur on the soutli-wvestern spur ol Sellatratindur.
The venlt has a marked 2 fL. pitchstone sclvage and weak
vertical flow structure. At 1irst it was thought that
the shape of the intrusion was prouuccd by the close
proximity of two separate circular vents feading the two
overlying lavas. Although this is still possible, it 1is
thought unlikely as the intrusion shows no well-defined
internal chilled contacts suggesting’only one intrusive
phase., ' )

The intrusion is unusuel in containing an-orthoclase .
phenocrysts(which also occur in the majority of the sixth .
Phase rhyolite lwas,) and in that it contains a con51derdﬂe
amount of basaltic material in the marginal rhyolite;
there is an indication from the shaperf the xenoliths tmn
some, at least, of this material was included as basalt ma

The two overlying rhyolites are cut by a fault west
of Sellabratindur, but can then be traced on to the
western flank or Helgustadafell, where they are Jjoined by
a third flow. These thiee tabular flows, each about 100 %
thick form the massive cliffs on the ‘southern face of
Helgustadafell.
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On Lakanaus, the total thiclmesc ol the Sixth Phase
is reduced (Fiy. 51, Section No.5) but locally here is
incluued thriee porphyritic basalts or the Lakanaus
Porphyritic group. The lower oL the two <ixth ‘hase
riiyolites exposed here is remarikable in Uhat it can be
traced from Luicahnaus to the north side of lHolafjall -

a distance of %5 miles. uver much of the outerop the

| lava excecus LlOU It. thick and it is nearly twice this
thickness neal Sellatratindur and was probably erupted
from a vent in the vicinity.

This £low, with one other riiyolite and some massive
basaltic andesite flows ioxm a aistinet uojer part of the
'8ixth Phose wnuerlying the olmar group in the Nordf jordur
Wred, One conspicuous iuterucuiate Llow occurs on the
gpur' noith-west of the Lounwrastawaw, bul all the inter- |
mediate luvas are absent on Bagurl. iere the oixth Phase
is uniformly coumposed of basaltic lavas, oiten with
dnteivening wetiital horizons. In most respects, the
Pixth Phase hcere resemblcs a succession ol flood bogalts,. -

(xv) Sixth Phase - Discussion

Phases One, Uwo, Three and Five are each marited by

L distinct group of rhyolites oVerlying a mass of
gelomerate. The onset of a ncw phase is also indicated
y & change in the position of the acid effusive centre.

e shift in the‘acid centre was most marked prior to the
86t oL the Sixth Fhase; ‘during the FPifth Phasc 1t was

ar the llolmanes Peninsula while 1t moved to near
llatratindur at the onset of the Sixth Ihase. However,:
ge scale pyroclastic eruption initiating the Sixth Phase
not yet been detected and there is no widespread acid
£ horizon at this stratigraphic position in the

pounding area. For this reason it is thought that the
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carly explosive eruptions are not an essential part of
a phase, each of which is characterised by the eruption
of acid magma from a new centre.

Some of the Sixth Phase rhyolite lavas are unusual
in containing anorthoclase phenocrysts instead of plagio-
clase and this presence of anorthoclase in these lavas,
the last rhyolite flows erupted from the Reydarf jordur
centre, mmy be of petrogenetic'significance'(See appendix)

What is also unusual is the extent of one of the
individual rhyolites. This lava, the Seldalur-Oddadalur
rhyolite, can be traced for three miles along the gtrike
and exceeds 100 ft in thickness along nearly all the
exposed outcrop to reach a maximum thiclkness of about
250 £t. in the south, presumably near the feeding vent.

The Lakahnaus Porphyritic ¢roup is one of the most °
interesting lava groups within the Reydarf jordur Acid
Volcenic Succession, because the distribution of the
porphyritic-lavas appears to be directly related to the
position of the acid eruptive centre foi the Sixth Phase.
(see f£ig. 35) Previouély it has been thought that
porphyritic basalt lavas are true flood basalts and that
when they are associated with acid lavas they represent
the invasion of flood basaltsinto an area of central
eruptions. It now appears that this hypothesis may have
to be modified, especially as it is shown later (Chapter
IX, (iv)) that two other porthritic groups are
synchronous with groups of acid lavas.

One of the chanacteristic'features of the first
three phases is that the acid effusive centres are
removed from the dyke swarm from which the majority of
the contemporaneous basic and intermediate lavas were
erupted. This distribution pattern was probably also
followed during the Fifth Phase; the Fifth Phase rhyolit
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reach their maximum development on the Holmanes peninsula,
whereas the greatest thickness of basic and intermediate
lavas occurs to the east, in Seldalur, Oddsdalur and on
the south side of Sellatratindur.

During the succeeding Sixth Phase, the acid effusive
centre moved eastwards to lie on the approximately north-
south axis from which the ma jority of the basic and
intermediate lavas were erupted. Thus on Sellatratindur
up to three thick rhyolites overlie a thick succession
of basic and intermediate flows, erupted from fissures
during the fifth and early pairt of the Sixth Phase.

In order to show the thickness variation of the
Fifth and Sixth Phases, the isopachyte map (fig.34)
has been drawn. Basic and inteimediale lavas predominate
and the map mainly reflects tiie distribution of these
lavas. As cen be seen the distribution patlern resembles
that for the First and Second Flank succession, figs.

15 and 25. In both of these the lavas form lenses elongated
north south, thinning rapidly to the east and west and

less rapidly to the noxth and south. These lenses du);
westwards due to regional tilting. :

PR R R R R RN
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