INTROTUCTION,

The Brito-Icelendic or Thuleen basealtic province embreces
N WeBritain, Icelend, the Faroes, Jan Nayen &end lerge parts of
Greenlend. Of the regions Iceland forme the largest emrviving
remnent, and is msede up almoet entirely of volcanie rocks,
which range in esge from lower-most Tertiasrv to the present dey.

Icelend is structurally & broed syncline with the older
Tertiery volcanic rocks in the esst end north-vest dinrpines'34a
small engle towards end below the broacd Cuasternary volcenic belt
running across the centre of the island.

The first geological map of the whole of Iceland wese
published by Thoroddeson &t the close of the last century. Since
then, isoleted ereas heve been mapped in greater detail., In the
Tertiery outerop of eastern Iceleand, in perticuler, verious areas
heve been mapped by Hewkes ahd his co-workers, and by Velker.

No deteiled work has, however, been underteken in the area with
which this report is concerned. This area comprises the valley
ot the heed of Berufjordur, and the mountain ridres to the north
and south of 1t. About eighteen squere miles of this ~round has
now been geologically mapped, extending from Fossarfell, on the
south, to Ofseruddsnafir on the north (fir.l.).

Although the alm of the work wes to produce a comprehensiv
geologicel maep of the region, attention has also been directed
to other topice, notably the distribution of zeolites as
emyzdale-fillings in the laves, Terufjordur being one of the
clessic zeolite localities.

GENFRAL CHARACTFRISTICS OF THE LAVAS.

Leve types.- Levas compose the bulk of the Tertiary volcenie
succeseion Flhey show & vide renge of composition, embracing
olivine-beselts, tholelites, endesites end decites. The laves
were erupted sub—acrially and are commonly separeted by the red
beds, & few inches or a few feet thick. Of these rock-types,
beselts are predominent, &% the two types (olivine-bssalts and
tholeiites) ocecur in approximately equel smounts. These two tvpes
are c¢istinguished in the field by & number of characteristics,

as followss



OQlivine-bacelt Tholeiite

Relatively cosrse--reired Very fine-grained

Often shows speronidal Spheroidal weathering
weathering, with a dark uncormon, with a srey
brown or black soft or pele brown heard
weathered crust mter weathered crust

No reguler jointing.
Anguler jointing,

NMumerous emygdcles with occesionelly vith a
zeolites, especielly maeei ve crude enlumnar
enalcite jointing

Arygdeles frequently
bearing quartz,
Poorly developed flow chalcedony, celadonite,
structure. with or without zeolites
Anelcite not recorded.

Flow=structure oiten
prominent,

Mineralogically, tholeiite differs from olivine-besalt in being
free from olivine., In chemicel composition the tholeiites heve e
lower MgO content, end differ from the olivine-beselts in being
sllica-saturaeted.

In addition to these two types of basalt, three flows
heve been seen bearing up to 10% of large feldspar phenocrysts.

The endesites, transitional in composition between the
tholeiites and the dacites, are charscterised by & reddish CEL LS
appeerance, & hard and I'linty neture, a very fine grain, snd an
ancular jointing. Amygdeles &re common end sre characteristicelly
filled with quartz and chalcedony although zeolites {especially
henlandite, stilbite end mordenite) do occur.

oare

The dacite lavas either red-pink or pale grey in eolour.
The red &nd pink dscites tend to heve strong flow-bending along
which theyr split into thin sheets. The paler rocks,
particularly those seen north ofSvartagil, are often crowded
with lithophysee, cre roughly bended, end zive rise to screes
of large rectangular ela's. Pitchstones, sreen or black in
colour &end often sphermlitic, ere usually found at the top and
somctimes &t the base of the flows, quagacizes occasionally
contain feldspar phenocrysts up to 3mme 0f comp-sition
epproxirately An3%5.

Thickness of flowg.- Of the basalt leves, the few flowe of
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porph ritie basalt, sveraging 50 to 70ft. esre the thickest.
Next come the tholeiites, 44 flows of which evercge 42ft, i~
thickness, &lthough individuel flows of 100ft. are common.
By comparison €3 mecasured flows of olivine-besalt sverere onhf
16ft. in thickness. The endesite flowe tend to be between
40 end T70ft. thicke. The &cid lavas, which mist have been
extremely viscous when erupted heve 8 thickness which veries
fiom 20 to 30 £t. for some flows to 270ft. f r the flow on
Fossarfell to well over 500ft. for the upper decite flow on
Berufjerdsrtindur. The thickness must depend on the smount
of meteriel aveileble &t the time of extrusion, end also on
the gredient of the surfe e down which the levs flows.,

Leteral extent of flowse.— It ie difficult to trece individuel
leve flows for eppreciable distences. Flows seen on the steep
northern fece of Fosserfell tend to wedpe out after a mile or
803 others asre more persistent, &end & porphyritic bessalt

end the underlying %0ft. tholeiite cen be tresced £ r four
miles. Thin groupe of levae are more persistent then single
flows, slthough even they very in thicknese.

The flowe of endeeite characteristicelly thickeh, thin
end die out sbruptly; end the dacites, owing to the great
visecosity of the mesme, ere restricted in leterel extent. It
is provable that many besalt flows would be more extensive
were they not termineted in meny irnstences where they are
benked up egainst 'hille' »f decite or andesite.

Flcw Structures.- Flow-bending in the decites is partienlerl
vell developed and the rocks are in consequernce fiseile and
split readily into sheets & out helf an inch thick.
Sometimes the flogw bends ere highly contorted, with over-
folding ard locel thrusting, &nd occasionelly petchee of
pitchetone are dregred in rrom ebove. Such folding is beet
developed in the uppermost paxrte of flows (e.g. in the
Selgil flow). The pitchstone, often sphernlitic, &t the to
of a flow is usuelly banded, end rreen nitchetone nsnally
underlies black. Of perticuler intereet ere the ridges of
green sperulitic nitchetone et the heed of Illegil, which
may bLe due to leterel pressure at the sarface of & gtill-
viscous flow. At octher times the decite lavas have & blac
upper surfece.

The intrusive dacites resemble the extrusive flows
in heving good flov Panding that is now vertical or
eteeply inclined.

A less etrong flow-bendine ie seen in the endesitesy



leves, ecpecially when one flow hes over-ridden the termination
of the previous one. Amygdalee in the rock are often elongated
end flattened, and pipe amygdales mey be curved over in the
direction of movement. Flow-bapding is less conspicuous in
tholeiites, e¢énd unlike the dacites and endesites, the rock

hes 1ittle tendency to esplit inte flekes. The flow structure

is due to a perellelism of the tiny feldepar crystales in

the rock. In the olivine-baselts, flow results in the
development of leyers of small vesicles.

dointing.- A crude, massive prismetie Jointing 1= seen in
gome of the tholeiite and andecsite laevas but is more
noticeeble viewed from & distence then seen cl se up. No
good example of columnar jointing hes, however, been
obeerved in eny of the basic or intermediate laves, An
excellent example of columnar dacite cen be seen on the
north-eapt flenk of Keudefell in Breiddalur, where
horizontelly flow-bendéde-ed banded pink-red rhyolite
exhibite vertical colurns 10 to 15ft. high.

Yesicles, emygdeles end lave tunnels.- The olivine-baselts
are highly amygdaloidsl,amygdales being distributed throughout
the flow although somewhat concentrated towards the top.
Smell pipe-amygd:les sre s metimes found., Amygdeles are mach
less abundent in the tholeiites and, 1f present, tend to
reeur near the top of the flow, which may be senrisceous.
Amygdales are often flettened by flow, and quartz, chelcedony
and celadonite are the most common infillings. Targe pipe-
amygdales are eometimes seen, up to 2ins. in diameter and e
aseoclaeted with them ere vesiclee ups to 18ine, long lined
with euhedral quertz cryetals, as in the Selgil.

Open lave tunnels with concentric flow-banding around
them are commonly encourntered &t the base of tholeiite leves.
The tunnels ere usually empty, and 12 to 18ins. in diameter.,
One example was noted in Arnehuegil of such & tunnel about
oft. across end infilled with agrlomerate. Two of the Jave
tunnels which are elso common in andesite lavas were found to
be lined with well-formed wheat-sheef stilbite crvetals and
&ggregates,

Pesalt pegmetite.- One good exemple wes found, with & number

of veins up to 4ins. thick cutting the lavas of the porphyritie
baselt levas (en olivine-beselt with feldspar phenoervsts) on
the lower slopee of Fosserfell just to the east of the Amm
Arnehusgll., These pegmatites are cosrser in grein then the
basalt in which they occur.

Wegthering of the rocks.- The weathering and method of break-
down of the rocks is useful in distinguishing between the



rock-types from a distance or on serigl photogrephs. The daecit¢
laves form pale-cnloured and scree-covered rounded hills,
such as Reudafell, in contrast to the decite intrusions
which s$end up ae jegsed pesks. Acid dykes are reedily
visible from e distence, chowing up as white stripes across
the ground. The existence of acid rocks in & gully can
usuelly be detected on ameriel photographs by the/pale colour
of the outwash £emm vhere the gully debouches 0740 the
velley floorxr.
?
STRATIGRAPHY,

Geologically the sree ie divieible into two distinct unitss
l. A decite-andesite complex consisting of a great
thickness of dacite, andesite and tholeiite laves, often
with rather steep dip, essociated with thick escid tuffe.
ie complex forms the north-western half of the mepped
round

2. Abutting against and overlying (1): a considersble
thickness (over %500 ft.g of flood bassalts,
comprising mostly tholeiite end olivine-beselt lavas.
These lavas are & generally conformable sequence
gently dipping towards the south-west.

log daclte-endesite group.- The lowest rocks exposed in the
eree mapped, The Lower Green Tuffs are seen in seversl emell
inlices, of which the lergest is in the Illegil. Here about
50ft. of in thicknees of green tuffe is ceen, bearing
fragments up to #in. of green dacite and, in the lower pert,
ﬁcsasionel blocke of endesite. The tuff is inclined S£.v. at
30" &nd forms a mou~d against which the overlying endesites
ere benked up. The tuff ie reddish-brown in colour Just

below these endesites. Numerous irreguler andesite stringers
up to 1ft. cut the tuff, Smell inliere of a similer tuff ere
seen 1600 yds. up the Selgil; in the strcem S.F. of Raudafell;
eénd 10 the north of Svartagil. A great thickness of eimiler
tuff 1s seen in Breiddelur, perticulerly well exposed in the
Innri-ILjosa, with overlying &andesite banked up erainst 1t.

It is probable that this thick tuff is to be correlated with
that in the Illagil, the two being contimious below
Ofaerudealsnefir.,

The andesite and tholeiite laves succeeding the Iower
Green Tuffes are well exposed in Svartegil and in all the
streame to the west as far as, &nd including, Selgil, In
Svertegll some 700f3. of andesites and tholeciites tre
expoeed, the individual flows tending to decreesse in
thicknees upwards from ebout 25 ft. to sbout 10ftThe flow-
bending in these rocke is often highly irregular. There are
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occeeional interbedded snd tuffe up to 2ft. thick.

A nmimber of decite flowe are interbedded with the
endesites. The pele, speckled, flow-banded decite exposed
et the ceamp appeare to be continuous vith the lowest decite
flow on Foss&rfe]l, where 1t hes a pitchstone top dipping
south &t 20 . This decite outcrop continues northwerds from
the camp into the Selgll, where two flows eerniin-es
nowikwewde ere seen, both pele in colour, the upper being
They are separated by 4ft. of steeply-dipping
tic pitchstone. Overturned folde in the flow-
bending indicate & movement from the N.F. The lowest decite
on Reudafell, end part of the dacite outlier W. of the
Trolleskride may be the stretigraphic equivalent of theese
dacites.

Above the y¢llow dacite in the Selgil comes 20ft. of
blue-green tuff (red &t the top), overlsin br sndesite.
Other exposureg of whet sre considered 3o be the same tuff
are seen near the confluence of Selgil and the Berufjerdeara;
juet north of the cemp: beneeth the sgglomerete of the
vent dacite higher up Selgil; on descite above the W. benk
of the lower Trolleskrida; &nd (30ft. thick, with endesite
blocks up to 2ft.) on andesite just west of the intrusion
of Smatindur.

©n-Fossarfell o flow-100£ft., thick of porphyritic
Lesell reste—or—the Jowest decite—west of the camp; the—Gacilte

tes.

These andesite and tholeiite flows csnstitute a
conformable succession inclined at about 25 towards the
S.W. The flows are considered to have the flanks of enm
e volacano, the ascid complex forming the core of which is
exposed to the north or north-east. The northern slopes of
the velley at the head of Berufjordur represent
epproximately the exhumed surface of this volceno, the lavas
end the slopee of the surfaee-of of the present valley
being pereiei: parallel.

The andesites ere overlain by several decite lavas.
The col. Berufjardaskerd has dacites on either side. A
strongly flow-banded flow of bluish-red decite is seen on
the east, and[it is probably related to the decite plug
which forms striking pinneacles (due to the near-vertical
flow-banding) on the S.W. ridge of Flogutindur.
Faogutindur itself is cepped by a second dacite flow, the twc
flows being seperated by & thin acid tuff bed. On the west
gide of the col. a lower dacite flow is overlein, on the N.E
"nose" of Berufjardartindur, by a succession consisting of
acid tuff



adddintf, palegonite tuff bearing blocks of acid rock,

and palagonite tuff alternating with basalt and succeeded
by several basalt flow.. This group of rocks is overlain
by acid tuff, and the succession wedges out westwards along
the south face of Berufjerdartindur. The uppermost dacite
flow on this mountain attains a thickness of 600ft. end
forms impressive precipices.

Traced towards the south-west, several separate
dacite lavas are seen on the dip slopes south of
Ofaerudalsnafir. Correlstion of the outcrops of dacite
is often very difficult on account of the usual lack of
distinctive characters and the concealment of the contacts
end occasionally of the whole outcrop by scree produced
by the ready frost-splitting of decite elong the flow-
banding. Petrologicel studies might help, end the presence
or absence of feldspar phenocrysts is & useful field
criterion.. Reletions on the outlier are rather compliceted
on Raudafell, and it seems likely that the Jlower parts of the
the dacite on the hill ere intrusive, with steeply-dipping
flow-banding. One of the dacite flows is seen, in the
upper Selgil, joined to the vent-feeder.

The only persistent horizon in this succession of
acid rocks is a tuff, referred to as the Upper Blocky Tuff,
it can be treced from the E. end of Berufjerdartindur
(where it underlies topmoet rhyolite) to the head of
Trollaskrida. The menner in which this acid tuff cuts
ecrose £0 meny different underlying flows suggests that
it merks the opening of & new phase of acid volcaniclty
efter a8 period of gquiescence and erosion. This is
perticularly marked et the eastern end of
Beruf jardartindur, where a number of flows and
palegonite tuff beds wedge out westwards.

The uppermost decite avas on Berufjerdartindur has
strongly-developed flow-banding, the orientetion of which
presents features of conesiderable interest; the dip of the
flowebanding is seen to increase up-dip, &s shown on the
accompanying disgram, until it is prectically vertical.

At the E. end of the mounteéin, There ere two waye in which t
this may be e xplained. The observed distribution could
have been produced by movement of the lave in an easterly
direction. However, this would involve movement of the

lave flow uphill, rising in the process through a vertical
height of some 300 ft. ?after making due allowence for the
xeter regional tilting). The elternetive explanation )is

thet the lava haes come from the eest (i.e., from th
vicinity of Flogutindur, end perheps from the known



Smetindur vent); the local steep dip of the flow-banding in the
Beruf jardertindur decite would then be the result of the viecous
leve flow rurming down the side of ahill.

The dscite flows, 2 #Hd 3 end 5 on Fossarfell are
considered to lie stratigraphiéally lower then the Upper Blocky
Tuff. The lovest of these flows, A.2, is best exposed in TFan
Gully", where up to 70ft. of strongly flow-banded and
spherulitic dacite is exposed. This flow has occasional basalt
or endesite xenoliths up to 3ft. across, and the flow has a
brecciated top with small lithophysae, cepped by 6ft. of
green pitchstone and a thin ecid tuff. Traced westwards, this
leve flow terminates abruptly east of "Deep Gully".

The second dacite flow on Fossarfell, A.3, is seen 350f%t.
up "Deep Gully", where it is banked up egesinst tholeiite, blocks
of which are enclosed in the dacite. The dacite is white or
pink, free from phenocrysts, and strongly flow-banded. The
third dacite, R.5, is seen in "Fan Gully" . The topmost decite
is 290ft, thick in "Fan Gully" . The rock is pele in colour,
contains feldspar phenocrysts, end is coarsely flow=-banded. The
upper pert of the flow is blocky, end it is cepped by green
pitchstone followed by red tuff.

The flood-besaltl group.= The great accumlation of endesite and
Geclite lavaes end tuffs of the lower group is overlain
unconformebly by & succession of becalt lavas which overstep
the meld rocks from the west. It seems thaet et one stage in
Tertiary times, the dacite~andesite group stood up as & central
voleceno, leter gradually to be submerged by later flood
basalts. The uppermost besalts overlie the top of the acid groul
as seen &n Fossarfell and on the summit of Berufjardartindur.
These flows form only & small pert of the extensive syetem of
basalt flows which cover a large part of the cnestal erea of
eastern Iceland. The accompanying stratigrephic column and
geological mep &nd sections illustrate the neture of the

baselt succession, end elthough only & 1imited thicknese of
rocks was studied, it cen be Seen that there ies no sign of
rhythm in the leves erupted.

The individuel lava flows are commonly separated by rec
beds, which exceptionally ettain & thickness of 20 =30ft. They
muet represent a considerable time interval(cf. Hawkes, Geol.
Mag. 1916, 3%85-95). In thin section the meterial composing
the red beds is seen to be composed of lava fragments
avereging lmm. in diameter, and the beds are proabsbly
tuffaceous or wind-borne deposits. A bed of somewhet different
type is seen at the entrance to & small gorge in the Grjota.

A brown bed containing anguler besalt fragments up to one
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overlain by green tuff. The beds sppear to be locel, and are
probably flujiatile aend deposited in & rock-basin.
Fluvifile

Plant remeins ere often encountered in the red beds
between flows. Especially noteworthy was & sapling embedded
in tholeiite lava at 1030ft. in the Nongil. The stem, although
largely replaced by cuartz, chalcedony, heulendite and calcite,
8till reteins some of the woody structure. The root has been
replacgd by, fibrous mesolite. As shown on the accompanving
SKetChW¢ e eepling has been bent over by the enclosing leva.

PY¥KES-&-OFHER-INZRUSIONS .

Pre—tepitiory-dNde-swprn-in-the—hemiiiarnr-area—ic-teeatds
yery-intenser-Fhe-drkes-entiing-she-dacite-andesiie—gronp
Ieng-s0-trena-+R-3We-—cercrpl-aircetionBy-Rewl 2¥-1ib-cand-
165-y-Phepo-cnkob-averpco-202y-1n -dhiokneas-one~2noInde-both
bbrtamprg-tnbepmecipte

The flood baeslta dap towerds the W.S.W. or E.¥W. &t an
engle varying from 3~ to 7 It seems reasonably certain that
they were originally neer-horizontel, and heve subsequently
been tilted. ===

DYK¥S & OTHER_INTEUSIONS.

The tertdary dyke swarm in the Berufjordur area is
locally very intense. The dykes cutting the dacite-endesite
groyp tent to trend in two general directions, nemely 115  and
165" . These dykes &average 10ft. in thickness and include both
basic end intermediate members. Come acid and composite dvkes

D&t O8KBFre A FARPISLTERES WURCE,OF TEFSRNLPD: j Sinergrained

encountered in end eround Svartagil.

The sbove-mentioned ere dykes are confined to tge d%oite-
endesite group. A tgird set of dykes, trending from 207-85",
end mostly ebout 40 is distributed both in this group and in
the surrounding flood-basalts. These dykes range in
composition from basic to acid. The acid dykes form a well-
defined group confined to a narrow belt near the head of
Berufjordur end are probably of relatively sge. They averege
10=20ft. in thickness although thicker members elso occurj one a‘
the head of Tullaskrida is mede up of 100ft. of white dacite,
the two rock-types perhaps representing successive intrusions.

Most of this set of dykes are basic. Most conspicuous are
the dykes of porphyritic basalt, in which the plagioclase
phenocryste (e.g. in a dyke near the head of Trolleskrida) may

ﬁ:gg%itgnggr%i%%%xigedr}gyabggq;nsagglgot common, but bends of



veslicles were observed in a 3ft. basalt dyke weet of the
Arnahusgil.

Other intrusions include the acid vente in the Selgil.
In these, the dacite composing the intrusion is margined by
about 1ft. of pitchstone. One of these plug-like vents,
exposed in the Selgil et 850ft. sltitude, ie seen feeding e
dacite lave flow. Two vent-like intrusions oOf andesite are seen
in the Krossloekur, and the more southerly of the two is seen
to feed an andesite flow.

The flood basalt lavas are believed to have been produce:
by fissure eruptions and the dykes represent the charmmels for
these eruptions. This is supported by the observations that
the dykes and laves are petrographically similer end that
the intensity of the dyke swerm diminishes upwards; also bv
the leck of alternative channels such es prlug-like conduits
to allow the passage of magma to the surfece.

The significance of the acid dykes is not clear although
they are often composite, with basie margins. They appear to be
earlier than the bulk of the basic dykes in the area, and are
frequently cut by them. None of them pesses upwerds from the
dacite-andesite group into the flooa beselts. The mey be the
feeders for decite lava flows, although this seems unlikely
in view of the fact that the oObserved feeders are vents, nearly
circuler in cross-section. It is perhaps more likely that they
are surface manifestation of some large acid intrusion which
ie nowhere exposed st the surface.

The following study was made of the dykes in a well-
exposed strip of ground, commencing et the base of a prominent
flow at 1,500ft. in the Nongil and extending at the base of
this flow for a distance of one mile to the west.

Rock-type width, ft. Spec.No

l. Vesicular beasalt
2. Olivine-basslt

3. Porphyritiec basalt
4. Porphyritie besalt
5. Porphyritic beselt
6. Fine-grained basalt
7+ FMlne-grained besslt
8. Olivine-bassalt

9. Pine-grained beasalt
10. Porphyritic bassalt
11, Baealt
12. Dolerite

13, Baselt

14. Dolerite
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