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OLATUINARSTORA

PREFACE

This report on the geology of the Birfell area is based on field
work carried out by Thorleifur Einarsson during the summer 1960
and subsurface exploration in the year 1961 under supervision of
the undersigned. During the mounths June-August the latter was
assisted by geology student Elsa G. Vilmundardottir who did field
logs of drillholes and also some detailed geological mappings,
which are partly included in the geological map herewith.

Reykjavik, 6th April 1962.

Haukur S. Tomasson
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BURFELL
GENERAL GEOLOGY

1.-1. Introduc,ti‘on

The oldest rocks in Iceland, outcropping mainly in Eastern- and
Western-Iceland, are of early Tertiary age; the Tertiary-Plateau-
Basalts or TPB,

Discordant on the TPB lies a formation of grey basalts, Die Graue
Stufe ( GS ) with intercalated tillites, probably of late Tertiary age.

In the Central Icelandic Graben, which cuts through the Middle of
Iceland from north to south, there is a formation of basalts with
much intercalated sediments - the Hreppar-formation - of
Pleistocene age and the Palagonite-Tuff -Fermation, which is
mainly built up beneath glaciefs (i.e. subglacial ) during the
Glacials. |

InLate Glacial Times and in the Holocene there have been formed
thick layers of moraines, fluvioglacial, fluviatile and deltaic deposits,
loessy ( eolic ) soils and volcanic ashes and last but not least lavas
and pyroclastics.

1.-2. Hrepparformation

The oldest series of the Burfell area belong to the Pleistocene

Hrepparformation. It forms the hills and mountains west of the
Thjorsa-river. In Birfell the Hrepparformation ( HF ) devides

into 4 series :

1) The Birfell Basalt -Series ( BS) - (oldest )

2) The Birfell Sedimentary- Series ( SS )

3) The Burfell Middle - Doleritic -~ Series ( MD ) and
4) The Burfell Pillow -Lava - Series ( PS) ( youngest )



1.-2.1 The Burfell Basalt - Series ( BS )

In the lowest slope of southwestern Burfell ( Burfellsskogur ) a
series of thin basalt lava layers outcrops with some few and
generally thin sedimentary or/and pyroclastic interbeds. In other
parts of the mountain these series ( BS ) are not visible because
the dip of the layers to NE.

This Burfell -Basalt - Series have at leést ‘a thickness of 150 m.
The basalts are dark, dense and nonporphyritic. Most of the
layers show columnar joints and irregular scoriaeous bottom
breccia. A typical section of these series is on profile 1 and in
drillholes BH 7, BH 8 and BH 9, which were drilled at the proposéd

power house and tailrace tunnel.

1.-2.2 The Birfell Sedimentary-Serie‘s ( SS) can be divided into

3 subdivisions or members.

a. The lowef sediment, SS,
b. The intercalated lava layers, SS;, and

c. The higher sediments, SS,

The whole thickness of the Burfell Sedimentary-Series is in
southern Biirfell ca. 100 m, but in the middle and northern Bir-
fell more than 200 m. A discordance must be somewhere between
BS and MD ( i.e. the Middle Doleritic Basalts ), perhaps inside the
SS.

§§§ consists of more or less bedded and often cross bedded
conglomerates, sandstones, siltstones and varved-claystones.

The facies of this sedimentary beds are changing from place to
place in Burfell. The lowest part of SS; in SW of Barfell con-
sists of ca. 20 m thick boulder conglomerate and above lies a

20 m thick bed of finer conglomerates, sandstones and tuffsand-
stones ( i.e. rebedded tuff ). In drillhole BH 5 the corresponding -
beds consist of conglomerates and varved-claystones. The SS
gradually thickens to the NE. In drillhole BH 5 there are 3 thin

basalt lava layers and a 20 m thick bed of pillowy basalt.



The SS;, is made of basalt lava layers varying highly in thickness
and number. In the south of Burfell ( profile 1) there are three
lava layers, south of Midgil ( profile 2 ) there are ca. 10 layers,
but in Skéilarfell ( profile 5 ) and in drillholes BH 14 at least 2.
In the eastern part of Burfell the basalt layers seem to be at
least 2. Beneath the lower layers of this there is a sheet of
pillowy lava, which could be a part of the lower lava layer.

At the beginning of sedimentation of SS, there was probably a
higher elevation to the south and the sediments are therefore
coarser there than farther north.

In the middle parts of Burfell and especially in the middle eastern
parts, there has obviously been a lake. The situation farther north
is unknown.

A depression in the middle and northern Burfell has more or less
been filled by lava flows forming the intercalated basalt layers

( SSb). This basalt varies from dense basalt with glassy ground-
mass to fine grained porphyritic basalt.

The higher sediments ( §S.) were formed when higher elevation
was to the north of the Buarfell area and seems to be an alluvial
fan, that was evidently built up on the lavaplain of SSp-lavas and
therefore this fanglomerates are much thicker and coarser at
Samstadaklif ( BH-14; 60 m thick ) than in southern Burfell

( profile 1; 5 m thick ).

In the highest beds of SS. are numerous rhyolitic pebbles which
decrease in number to the south.

Often irregular basaltic intrusions veins or/and small dikes are
present in the sediments.

1.-2.3 The Middle Doloeritic Basalts ( MD ) are two lava-layers

which can be followed around the whole of Birfell and Skalarfell
and perhaps in the mountains to the north. These layers vary
highly in thickness and are much thicker in the east ( 70 m ) than
in the west ( 20 m ).
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The rock is medium grained gray ( doleritic ) basalt. These lava
layers are generally columnar jointed but in the north they tend to
be irregular cube jointed and brecciated. No interbed is seen
between the layers but at the contacts they are often scorious and
locally pillowy.

These MD layers are probably a part of a somewhat thicker basalt
series on the top of the mountains north of Burfell ( Simstadamauli,
Skeljafell, Stangarfjall, Sandafell ). The dip is variable from place
to place according to following reasons: a) The layers are lava-
flows with a primary slope of such layers. flowing in a pre existing
landscape, b) to the different thickness of the lavas, c¢) but main-
ly it comes from a tectonic n_ldvement. The dip seems to be
2,3°+ 0,2 N 60°E, perhaps decreasing to north and east.

1.-2.4 The Burfell Pillow Lava Series ( PS) form the top of

Burfell and Skalarfell. These series are mostly pillow-lava and
volcanic breccia. The volcanic breccia dominates especially in
the northern part. A tillite~bed is usually intercalated between
the pillow-lava and the underlying MD lava, which is smoothed but
striaes were not observed. The PS is formed subglacial or/and
englacial as the lava extruded beneath a glacier. In PS are
many small basaltic intrusions and veins. The greatest thickness
of the pillow lava is about 300 m. |

The lavas of the oldest series ( BS and SSp) could be flown from
a long distance, but for the very thick Pillow Lava Series, the
case will be different. It is probably extruded in Burfell itself,
from a fissure that is cutting the mountain from south-west to
north-east. The only dike cutting the MD is in that fissure in
Fremstagil and lies probably beneath the crest of the mountain to
the NE.

1.-2.5 Intrusions. In the Hreppar~formation rhyolitic intrusions
are found. The greatest rhyolitic intrusions in vicinity of Burfell
are those of Foss;_irdalur valley ( Fossalda, Stangarfjall and Raudu-
skridur ) and Skeljafell. In Samstadaklif eagt of the main fault
there is outcroping a small rhyolitic ( obsidian ) bed. It was'



not traced in drillhole BH-14 a short distance west of the fault.

1.-2.6 Tectonic.. The main tectonic direction in Burfell area,

as generally in southern Iceland is the very prominent NNE - SSW
direction. Most of the fractures are apparently only fissures but
other are normal faults ( graben tectonic ). Such tensions fractures
have often been used as feeder dikes.

Still more prominent in Burfell and Skalarfell is the N 60°E
tectonic direction. There are at least 5 such faults in Buarfell.
The most prominent one is the Thjofagil-Midgil fault, which is a
strike-slip-fault ( tear fault ).' In some of this strike-slip-faults,
there was also a vertical movement ( a dip-slip-strike-fault ).
On many of the fault-surfaces clear slickensides are to be seen.

In many places in the sedimenis and especially in the finer one,
cleavages are seen in the same directions as the faults.

In Southern-Iceland earthquakes are frequent and in the last centuries
there had occured some rather strong earthquakes. The last ones

in 1896 and 1912. The epicentrum of the first was probably 15 km
west of Burfell and of the second ca. 15 km south of it. The
magnitude of this earthquakes was approximately 7.

1.-3. Palagonite - Tuff Formation

The mountains east of Ranga-river ( The Hekla-massiv )were mainly
built up beneath the glaciers of the last Glacial and consists of .
volcanic-breccia and pillow lava. Inside our area where is only
one mountain, Saudafell, with its western extension Saudafellsalda,
of this formation. It consist mainly of very loose porous pillow
lavas and volcanic breccias.

Saudafellsalda is covered with a dense and tight tillite. The
Ranga river has in late postglacial times eroded the tillite-cover
in some places at the river-side. '
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1.-4 Evidents of last Glacial

The whole Burfell-area was overrun by the glaciers in the last
Glacial, as is apparent from numerous rochs moutonhées, striaes
and erratic boulders. The striation indicates amovement to the
west-southwest. Also the consolidated morainic cover of Sauda-
fellsalda is of this age. No workable morainic or clay deposiis
have been found in the Burfell-area or in the vicinity.

1.-4.1 Late Glacial alluvial deposits. Along Fossa, below Hjélp,

and Thjorsa south of Burfell are extensive sand plains, probably
of Late Glacial age. The surface elevation of this sand flats
reaches 130 m at Trjavidarlakur. This is mostly fine and medium
sand with a few thin gravel-horizons.. The sand is generally
unconsolidated but the surface layer, 2 or 3 m, are semented by
bog iron. A hole was drilled in this sand deposits at Trjavidar-
leekur BH 16. The thickness of the deposits was more than 20 m
but the bottom layers of the sand was not reached.

This alluvial deposits are probably built up as a delta or/and
aggradation by braided streams in Late Glacial Times as the sea-
level was standing as high as 110-120 m higher than today in the
vicinity of Burfell.

The crust was depressed by the load of the great glacial ice sheets,
but according to the lag of the isostatic movements, there was
formed higher strandlines in Southern-Iceland in the Late Glacial,
i.e. 13000-10000 years B.P. ( Before Present ). The isostatic
recovery was very rapid and the present sealevel was reached
already for 9-8000 years B.P.

1.-5. The Holocene Lava flows

The Holocene lave flows in Burfell-area can be divided into two
groups.

a) The Thjorsa-lavas

b) The Hekla-lavas



1.-5.1 The Thjérsia-lavas. In the drillholes on the profile line
between Burfell over Tréllkonuhlaup to Saudafellsalda ( east of
Ranga river ) we have evidently 7 lava sheets, i.e. perhaps 7
different lava flows, but one of these lavasheets could be an overflow.

The distinction of the different lava sheets can be made through:
1) the different size and number of feldsparphenocrysts, 2) the
colour of the lavarock, 3) the interbeds which lie between the
lava sheets, 4) high permeability and much grout-take of the con-
tacts of the different lava flows.

The phenocrysts are varying in number in a way shown in fig. 1.-6.
The lava VI has occasionally great clusters of phenocrysts.
The phenocryst have still not been studied.

As is indicated on fig. 1.-6 the groundmass of the different
_Thjorsa-lavas becomes darker with the age, i.e. the groundmass
~ of the uppermost lava sheet is macroscopically grey but in the
deeper ones it becomes darker; in the deepesf lava flow it is
bluish-grey. | |

The interbeds consists generally of loose sands, gravéls and loessy
soils. Between all of the lava flows there are interbeds except
between V and VI there are none. Between the lava flows I and II
there are thick layers of rhyolithic Hekla-pumice. The contacts

are also clearly indicated in the drillholes from the high permeability
and much grout-take, as can be seen from the drillhole profile BH-2,
BH-1, BH-4 and BH-6. The lava contacts are also apparent in the
core recovery. |

The Thjorsa-lavas have been poured out from fissures ( crater-
rows ), which strike NNE-SSW and cross Tungnai-river at Hofs-
vad west of Vatnadldur, ca. 50 km from Troéllkonuhlaup.

The Thjorsa-lavas have flown down the riverbed of the Tungnaa
and Thjorsa-rivers. All of them have flown in Holocene time
(i.e. post-glacial ). It seems probably that all of them, except
the second oldest, have ended short south of Burfell as indicated
by some lavaedges south and southwest of the mountain.
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All the lava flows seems to be found in the drillhole BH-4.
Only the second oldest Thjérsa-lava ( V1) - has flown further.

It has flown in the riverbed of Thjorsa- and Hvita-river to the
coast between the present mouth of this rivers.  This lavaflow is

over 130 km long and covers an area of 770 km2.

The age of the second oldest Thjorsa-lava ( VI ) is according to
Cq4-datings of a peat layer beneath the lava at Thjorsa-bridge .
ca. 8000 B.P.

The youngest Thjorsa-lava (1) has flown like the older ones in the
riverbed of Tungnad and Thjorsa. But as the older Thjorsa-lavas
east of Buarfell had filled the valley to the height of the Rauda-gap
a part of the youngest lava flow succeeded in flowing through the
gap to the Thjorsardalur-valley and spread to the present Thjbérsat
river and perhaps came in contact with the lava, that had flown
around Burfell in the riverbed of Thjérsa. The lava-stream, which
has flown through the Raudd-gap met water-soaked land. in the
valley floor and there was therefore formed the pseudocraters .
Raudhdlar.

The Thjérsa-river north of Trdéllkonuhlaup flows now in the bed
of the lava river of the youngest Thjorsa-lava (1I).

The youngest Thjorsa-lava overlies the Hekla-thephra layer Hy

(= 4000 B.P.) and underlies the Hekla-thephra layer Hg ( = 2700
B.P.) and is therefore younger than 4000 and older than 2700 years
old. '

Previous to the oldest Thjérsadava-flow,the valley floor east of
Burfell was at similar elevation as the floor of the Thjorsardalur-
valley west of it. So it can be said with reason that all the head
in Thjérsa at Burfell is created by the Thjorsa-lavas during the
period 9000-3000 years B.P.

The total thickness of the Thjdérsa-lavas at Burfell is 95-100 m.



1.-5.2 Hekla volcanism. The famous volcano-ridge Hekla (1491m)

lies 11 km SE of Tréllkonuhlaup. The present volcanism of Hekla
seems to start 6600 B.P. as indicated by tephrachronological

studies. Hekla has been a great producent of pyroclastics, volcanic
ashes and lavas. Only one of the Hekla lavas - So6lvahraun - has
reached into the Burfell area (in the scope of this report ). This
lava has flown from the east, north of Saudafell, and overlies the
youngest Thjorsa-lava (I). The westernmost part of the lava-

flow has flown down to the sources of Ranga-river in Rangarbotnar

eystri, along the Saudafellsalda.

The volcanism of Hekla shows a typical periodicity. Each cycle
started with a violent rhyolitic initial-eruption, followed by less
powerful andesite- and basalt - eruptions. There seems to be 4 such
cycles. The first cycle started 6600 years B.P. ( the tephra
layer Hg), the second ca. 4000 B.P. ( Hy), the third 2700 B.P.

( H3) and the last ( Hy) 860 years ago, i.e. 1104 A.D. which
wasted the habitation in the district of Thjérsardalur. All this
tephra layers have been carried. to. the north.

Since 1104 A.D. there have been ca. 15 eruptions in the Hekla,
the last one 1947-"48.

In the Burfell area, especially on the Thjorsa lavas and in the
lower slopes of the mountains, there are thick layers of primary
and rebedded tephra. The talus of Burfell and the mountains in
the vicinity consists mainly of rebedded pumice which locally can
be 30 m thick.

Typical sections. through this tephra soil are shown on fig.1.-7.1
to 1.-7,3. The thickest layer is Hg that mainly forms the pumice-
flats ( vikrar ) on the lavas around Tréllkonuhlaup (Haf ). 'The
thickness of this pumice-layer is at the lower damsite about 7 m
and it corresponds approximately to the axis of the tephra sector.
In northern Iceland, 200-300 km away from Hekla this layer is

still 10 cm thick. As previously mentioned Hy, the second thickest
‘tephra layer underlies the youngest Thjorsarlava and had a similar
sector as Hg.
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The pumice of H; often forms the surface layer today.
The ash-sector was similar to the two previously mentioned,

1.-6. Soils

Because of the neighbourhood to Hekla the loessy soils in the
Burfell area is unusually rich in colcanic ashes and pumice and
this fact unfavours the use of these soils as impervious material
in fill dams both because the pumice increases the permeability
and decreases the unit weight.

An extensive wind erosion ( deflation ) has taken place in the
vicinity of Burfell in the last centuries and has completely removed
the loessy soils in extensive areas around Burfell. But at the
same time the remains of the loessy soils south of Burfell have
thickened very rapidly, especially at Galtalekur og Skarfanes ( 12
km from Trollkonuhlaup ). At these localities the thepra layers
are not so numerous as at Birfell and usually much thinner.

Also due to the faster thickening of the loessy soils there during

the last two centuries, the ash content has become much lower.

1.-7. Geomorphology and summary

The major relief forms in the Burfell area are mainly formed in
two ways: 1) built up by voncanic activity 2) a) erosion fluviatile

and glacial, b) marine abrasion. = ..

The Hrepparformation was built up as a continental facies in the
early and middle Pleistocene. The fairly horizontal layers of
sedimentary beds and basalt lava flows are formed in a landscape.
In this formation there also exists smaller intrusions of basalts

( dikes and sills } and rhyolites. This formation has been strongly
eroded by rivers and glaciers in the late Pleistocene. The present
landscape have been eroded along the main tectonic lines (N 30°E)
of Southern-Iceland. In the Burfell area we have two old valleys,
i.e. the valleys of the Thjérsa- and Fossa-rivers. Between them
lies the Burfell and the mountains north of it as erosion remains.

Also some marine erosion have taken place in Late Glacial Times
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in Buarfell and especially south of it.

Also along the N 60°*E tectonic direction there have been some
erosion in the Burfell area ( i.e. Samstadaklif and Rauda-gap ).

In the last Glacial there have been built up subglacial ridges of
palagonite tuff breccias and pillow-lava in the area east of Thjorsa.
This ridges have hardly suffered any river erosion because they
are too pervious as to admit any surface run-off.

The Thjorsa-lavas have changed the drainage pattern of Southern-
Iceland, i.e. it has almost filled the valley of the Thjorsa river

east and north-east of Birfell and created the head in Thjérsa at Bar-
fell. Probably in the times previous to the first Thjorsa-lava-flow (VII)
the river has flown in the river-bed of Ranga river, but has then
been diverted to the west by this lava flow. The second oldest

( VI ) lava has then flown in this "new' river course all the way

to the coast. Since that time no radical changes have taken place

in the river systems.
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Fig. NUMBER OF PHENOCRYSTS, B— 277
FNR. 5647

Number of phenocrysts and colour of groundmass in the
different Thjorsa - lavas.

This diagram shows only the general trend and is not accurate.
4 Colour of groundmass being darker N A
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