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THE DEVELOPMENT OF HVITA AT HESTVATN

1 GEOLOGY

1.1 Areal Geology

1.1.1 Introduction

The bedrock in Southern Iceland is now, according to a prevailing
custom introduced by G. Kjartansson, divided into three formations,
Old Grey Basalt formation from Late Tertiary and/or Early
Pleistocene ; Palagonite Formation Pleistocene and Young Grey
Basalt Interglacial..

Old Grey Basalt or Hreppar formation as it is named in this
district is the bedrock of eastern Arnessysla and western Rangir-
vallasysla. In the Hestfjall area the bedrock of the lowlands and
Vordufell is Hreppar formation, which is equally built up of basalt
and palagonite rock,is rather impervious. The majority of the
precipitation runs off the Hreppar formation as surface water; e. g.
Vérdufell contains a lake and numerous brooks.

The Palagonite Formation in this sense is more restricted than
customary as it formerly covered all Pleistocene formations in
Iceland. The Geological Map of Iceland, recently published by the
Museum of Natural History, Reykjavik, uses the term Palagonite
Formation in the more restricted sense and it will be followed
here.

The Palagonite formation is highly heterogeneous although it is
mainly various kinds of palagonite rock. It is usually highly
pervious and the precipitation infiltrates it and appears again at
lower elevation as springs. The Palagonite formation and the
Postglacial lavas are the sources of the spring fed rivers.

In the vicinity of Hestfjall Palagonite formation is in Ingolfsfjall
and the mountains north of Laugardalur.

The Young Grey Basalt, which is mostly shield volcanoes, is formed
by lava eruptions in the Pleistocene Interglacial periods. It is
rather pervious although-not to the same extent as the more
pervious part of the Palagonite formation. Lyngdalsheidi is a Grey
Basalt shield volcano in the vicinity of Hestfjall.

Hestfjall should be classified as Young Grey Basalt. There is no
surface run-off which among others indicates its low age.

The bedrock proper was fully developed at the end of the Pleistocene
Ice Age. At that time or later thick subsoil was formed in the
vicinity of Hestfjall, i.e. marine terraces, outwash plains and deigul -
mor at a higher sea level. Furthermore the Thjérsa lava, which
8000 years ago ran in a 40 m thick basalt flow beyond the eastern
and southern slopes of Hestfjall, changed extensively the landscape
in Southern Iceland. The most pronounced of these changes was
that the common course of Thjérsa and Hvita, east of Hestfjall,

was uplifted by ca. 40 m, which caused the rivers to seperate and



flow on each side of the lava in shallow and sensitive courses.
Liakes were dammed up to the west of the lava edge between Hest-
fjall and Vordufell and to the north of the latter, but they have
been silted up by sediment deposits of Hvita long time ago.

Lake Hestvatn was uplifted probably by ca. 10 m.

Fig. 1.01 is a geological areal map of Hestfjall and vicinity, partly
made from established sources and partly from own observations.

1.1.2 The Kigjaberg Formation

The oldest formation at Hestfjall reaches the surface in the vicinity
of Kidjaberg but is otherwise covered by later formations of Hest-
fjall. In this report I will call it the Kidjaberg formation, although
it is an integral part of the Hreppar formation.

This formation is mostly palagonite rock of many varieties with a
few grey basalt sills. Tuff and breccia seem to be in similar
proportions with some diffuse bedding. Both tuff and breccia are
of volcanic origin. The fresh colour of the palagonite rock is
bluish green but the angular pieces of the breccia is of grey basalt.
The sills consists of rather coarse grained grey basalt. The Kidja-
berg formation is an impervious rock with few vesicles generally
all calcide filled.

Fig. 1.02 shows the relation of the Hreppar formation to other
formations in Hestfjall. Sand and siltstone is inbedded between
Hreppar- and Tuff formations. This sand and siltstone cannot be
later than the last interglacial stage thus the Kidjaberg formation
is probably mid pleistocene or earlier.

1.1.3 The Tuff Formation

The Tuff formation is mostly covered by the grey basalt of Hest-
fjall as illustrated on fig. 1.01 but it is uncovered at Snoppa and
seems to be lacking altogether under the most western part of the
grey basalt. The tuff formation has probably originated in volcanic
activities in the vicinity of the present peak of Hestfjall. The
formation is bedded tuff in Snoppa and elsewhere in the vicinity of
the peak. Further down breccia dominates and at the spillway site
at Arhraun the breccia is covered by 30-40 m thick pillow lava.
The tuff in Snoppa is folded intensely as if it had been compressed
from north east.

The tuff formation is soft and very incompetent rock from
engineering point of view, it is never highly consolidated and some-
times hardly so. It will be discussed further in connection with
the spillway. The tuff formation is highly erodable by rivers,
glaciers and the sea. This property of the tuff is probably the
main cause of the steep eastern slope of Hestfjall although fissures
and faults are secondary causes.

The key to the age and formation of the tuff lies probably in the
underlying siltstone, which appears in the right bank of Hvitd some
distance east of the farm Hestur. West of the fault, which divides
Vatnsheidi and Hestfjall proper, the siltstone is covered by sand-



stone and even thin layer of conglomerate and grey basalt. East
of the fault the siltstone is no longer covered by sandstone but by
breccia which belongs to the tuff formation.

Siltstone appeared also in drillhole 25 at Arhraun at a depth of
81.5 m which I consider belongs to the same siltstone layer. The
siltstone is grey in colour when weathered but otherwise it is
bluish. In drillhole 25 it is of bluish colour with a faint green
shade. As yet it has not been examined whether the siltstone is
formed in sea or fresh water. :

On map 1.01 it can be observed that the course of the Thjérsa
lava becomes narrower as ridges of Hreppar formation south and
south west of Hestfjall lie perpendicular to the direction of the
lava flow. It is possible that these ridges have dammed up a lake,
where Hestfjall and Skeid are now situated, when the volcanic
activities started which formed the Tuff. '

Both sea and lake are therefore possible as phases of the siltstone.

The breccia of the tuff formation has been formed when the silt-
stone was a water sogged sediment. Lava has flowed over the
sediment and caused the water to boil and the steam pressure has
split the lava and thus formed breccia. ( The geologist J.Jonsson
has described in a note in the "Nattdrufrzdingurinn'’, 1953, "how
the craters of Landbrotshélar, which were formed when lava flowed
over water sogged sand, are being turned into palagonite. ")

The lava flowed over breccia in water and therefore turned into
pillow lava; finally bedded tuff was formed in the crater when it
rose out of the water. At the time of the tuff formation the
eruptions were mixed with composite cones of pyroclast and lava.

If the eruptions started in a lake the lava flows to the south could
possibly have dammed its outlet and therefore caused an uplift of
the lake. It could be a possible explanation why breccia and pillow
lava reach considerable higher level in the eastern part of Hest-
fjall than in the western.

The folds in Snoppa could be caused by a glacial flow before the
grey basalt covered the tuff,which would therefore belong to a
glacial stage or at least part of such a stage older than the grey
basalt. However, I hardly consider that the age difference can be
so great, In my opinion it is more likely that the eruptions which
built Hestfjall were rather continuous and that it was all formed
during the last interglacial stage. The folds in Snoppa would then
be formed during the last glacial stage after faulting and subsidence
had occured at both sides and the grey basalt cover had vanished
through erosion. A glacier flow from north-east has compressed
the low consolidated tuff in Snoppa.

Fig. 1.03 illustrates a profile of Hestfjall. Now one half of the
original mountain is lacking, it has subsided, faulted and eroded.
But in the southern part the silouette of the original mixed volcano
can be seen under the grey basalt cover.



1.1.4 The Grey Basalt Formation

As previously mentioned I am not of the opinion that there are
any considerable differences in age between the grey basalt and
the tuff formation, but continuous eruptions have only changed
character by time; turning from mixed into effusive eruptions.
The grey basalt east of the farm Hestur covers the sand- and
siltstone previously mentioned. The grey basalt bears clear
evidence that it has flowed into water, it is jointed into irregular
columns and the contacts to sandstone are coated with brown glass.

In the western part of the sandstone rounded cobbles can be seen
in its upmost part. I think that these bottom grey basalt layers
must be the same as those further east turned into breccia and
pillow lava. The water was shallower with sand and even gravel
in the bottom which indicates acshore in the vicinity. I have not
found any inbedded layers or discordance in the grey basalt.

The grey basalt is in thin layers, rather fine grained but with
remarkable spots on polished surface where the rock seems to
have weathered more rapidly than elsewhere.

The vent from which the grey basalt emerged has been in the
vicinity of the peak of Hestfjall. In the western slopes of Hest-
fjall below Hestseyru are numerous dykes and slaggy screes but
on the eastern side dykes are less prominent. I therefore believe
that the main crater has been slightly to the west of Hestseyru
which according to their shape could be remains of a parasitic
crater.

The grey basalt eruptions have completely altered the composite
volcano and formed a shield volcano. The distribution of grey
basalt from Hestfjall is illustrated on fig. 1.01. It extends to the
west of Hestvatn and beyond the faults north of the mountain.

The grey basalt at Grjota between Eyvik and Ormsstadir seems
to have orlgmated in Hestfjall but further northwest at Brjans-
stadir it is rather coarse grained as in the Kidjaberg formation.

The destruction of the shield volcano has started by formation of
caldera around the main crater. But later a more extensive
subsidence has occurred. I consider that the grey basalt formation
as well as the tuff formation belongs to the last interglacial stage.

1.1.5 Tectonic

When eruptions in Hestfjall ceased the northern part of the shield
volcano subsided between straight faults. On map 1.04 the
fissures and faults are illustrated which are easily seen on maps
or through ground survey. The most common tectonic line has
the direction N 40°E. This line limits Snoppa at both sides, the
western edge of Hestfjall and Vatnsheidi and the eastern side of
Kidjaberg. The fault, which limits the depression at Hverakot to
the west and a fissure which forms the course of Grjota about
one kilometer further west, has the direction N 33° E. Fault at
the northern shore of Hestvatn has the direction N 27° E. All these
tectonic lines can be considerated as random to the chief tectonic
line in Southern Iceland, which is W 30° -35% E. The fault which
forms the western shore of Hestvatn has the direction N 5° E.



The fault which limits the depression at Hverakot to the east has
approximately the same direction. The eastern slope of Hestfjall
is partly formed by fault with the direction N 23°W. The southern
course of Grjoéta runs through a fissure with this direction. The
southern shore of Hestvatn is formed by a curved fault. The
depression which is now occupied by Hestvatn is limited by some
of these above mentioned faults. To the south and east of the lake
there is only one fault but to the west and north are many fissures
and block faults.

In the north-eastern slope of Hestfjall there are probably some
parallel faults, but as previously mentioned the glacial and marine
erosion in the easily eroded tuff formation is probably the chief
cause of the steep eastern slope of the mountain.

Probably at this time Vatnsheidi has also been effected by tectonic
movements. The average dip of the grey basalt in Hestfjall proper
is 2°-3° but in Vatnsheidi they are approximately horizontal.

The northern part of Vainsheidi has therefore subsided .a little.
The fault can easily be observed at the northernmost point to the
boundaries between Vatnsheidi and Hestfjall proper, its direction

is N 12°-15° E.

It is most likely that tectonic movements have already started at
the end of eruptions in Hestfjall but they have increased much in
the last glacial stage.

1.1.6 The Kambar Formation

In connection with tectonic movements eruptions have again taken
place in the Hestfjall area. It has happened at two places i.e.
Kidjaberg and in the subsided area ( caldera ) at Vatnsnes. Then
the Kambar formation was built up which distinctly lies above the
grey basalt and thus indicates their age relationship.

It is quite common that eruptions take place in outskirts of shield
volcanoes and very common that they occur in calderas. The
explanation why eruptions took place at Kidjaberg but not elsewhere
in the vicinity of Hestfjall is that the main tectonic line through
the imagined central crater lies in the. vicinity of Kidjaberg.

In the opposite direction from the central crater is a line of ridges
and hills which are nearly hidden by lake deposits.

These eruptions have taken place in the last glacial stage as these
hillocks belong to a type which G. Kjartansson has called ridges.
These ridges have a direction more northernly than the main
tectonic line, but they are short and parallel, only few hundred
meters each in length. These eruptions have began early in the
last glacial stage in the caldera, in Vérduds and Laugaras in the
Kidjaberg area. In later eruptions Kambar were formed.

In the Kidjaberg formation the rock has altered considerably at
places by these eruptions. Hydro thermal gases and hot water as
post volcanism has dissolved and weakened the rock specially in
the continuation of the eruption fissures and other fissures and
bedding contacts.
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The rock in the Kambar formation is much more competent than
the tuff formation from engineering point of view. The rock is
similar to the Kidjaberg formation except that fillings in holes and
joints are clearly less developed.

1.1.7 The Ice Age

Subsoils from the ice age glaciers are not prominent at Hestfjall.
It is chiefly striations on the grey basalt on top of the mountain
which indicate the ice age. I have also seen striations on the
palagonite at Hlaupandi brook. Their direction is chiefly north-
easternly but there exists also much more easternly direction
and another approximately direct north. Moraine is hardly seen
in this area.

At Hestfjall the rock is usually bare where it is not covered by
loessy soil. Doubtless some of the subsoil in the slopes and at
the foot of the mountain is originally moraine but it is now highly
altered and shows few signs of its origin.

1.1.7.1 Shorelines. Marks of higher sea level and subsoils

made at it are prominent around Hestfjall. Investigations on these
ancient shorelines are of some practical use as the gravel terraces
often contain useable concrete aggregate. The gravel terraces at
Vatnsheidi, Gislastadir and in the western slopes of Hestfjall, in
the vicinity of Vatnsnes, were therefore investigated in detail,
surveyed and profiles made by bulldozers.

The highest marks which distinctly are made at a higher sea level
are 94 m at Vatnsbotn and 93 m at Stekkjarhamar. At this
elevation are clearly worn stones and boulders without any distinct
division line between the worn and not worn stones. I therefore
do not suppose that the sea level has been stationery here but
been at this elevation or higher at the deglaciation of Hestfjall
when the uplift of land was very rapid.

It is quite another case with the gravel terraces further down
where the sea level has been stationery for a long time, probably
centuries. These gravel terraces form two continuous shorelines
which I call the higher and the lower shorelines.

At the higher shoreline gravel terraces are formed with distinct
notch and edge. Material down to at least 2 m depth is only
coarse gravel and cobbles which indicate that the shoreline has
been without fluctuations while these terraces were formed.

The sea level moved in a short time from the higher shoreline to
the lower where the terraces have distinct notches only where
one can expect considerable wave forces at their formation as at
Stekkjarhamar and Gislastadir, but at Vatnsnes and Vatnsbotn
which lay partly in shelter the terraces have not distinct notches.
Furthermore, the material in these terraces is mostly sand and
gravel which indicates more fluctuations in sea level than at the
higher shoreline. A more sheltered position as sea level became
lower can also explain better gradation of the material at the
lower shoreline. Yet there was formed a 50 m wide wave cut



platform in palagonite rock at Stekkjarhamar.

A bar was formed between Vatnsheidi and Kambar, which is mostly
sand, its thickness varies according to the underlying bedrock but
is usually about or more than 10 m. '

From the notch of the lower terrace the sea level has slowly
moved down at the beginning; it is indicated by storm beaches
one below the other at exposed positions but at sheltered positions by
sloping tops of the terraces.

The storm beaches are most prominent in a wind eroded strip
between Stekkjarhamar and Hestur, where there are distinctly 6
‘beaches.

The elevation of the beaches is as follows. The numbers indicate
the notch and edge of every beach.

Higher shoreline 77.5 - 75.4 m above sea level
1. lower " 63.2 -62,0 " " e
2. 3] 1" 60.7 - 59:5 1" Al " 1"
3 1] " 57.5 - 56. 8 " 1" 1] 1"
4. 2] 2] 53 9 - 52.8 i1 1t " 1]
5. it 1 51:2 - 48.3»” 1A} 11 11

Below the lowest storm beaches no terraces are visible.

The notch of each terrace cannot be higher than high tide level
when it was formed. The mean sea level above present should
therefore be ca. 2 m lower than the elevation of the notch as tidal
range is 3-4 m at the southern coast of Iceland. Accordingly, the
sea level has been as follows in meters above present at various
places at Hestfjall:

Vatnsbotn
higher shoreline 75 - 76 m
lower " 61 - 64 m
Stekkjarhamar
lower shoreline 6lm

Between Stekkjarhamar
and Hestur

higher shoreline 76 m

lower " 61l m
Efri Hei8ar

higher shoreline 75 - T7T m

lower " , vague 61 m
Gislastadir

higher shoreline 86 - 88 m

lower " 66 - 68 m
Vatnsnes

higher shoreline 87 - 90 m

lower " 66 - 68 m

It is clear that since these shorelines were formed uplift of land
has been more in the north-eastern part of Hestfjall than in the
south-western part. The warping of the higher shoreline amounts
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to 8 ( minutes ) ( 0.14° ) in the direction N 70° E, but the lower
47(0.07°).

Marks of the sea level above the higher shoreline are not visible
at Vatnsnes and Gislastadir as the topography is such that they
must be covered by talus.

I think that two explanations are possible for a stationery sea
level; i.e. an equilibrium has existed between the eustatic rise of
sea level and the isostatic rise of land, or a considerable glacier
load has been constant or increasing for centuries and land almost
reached isostatic equilibrium. I consider it most likely that the
former has caused the lower shoreline and the latter the higher
one, i.e. that land has almost reached isostatic equilibrium at
Budi-stage, the last major advance of the ice age glacier in Ice-
land, but during the Allerdd-stage an equilibrium has existed
between the eustatic rise of sea level and isostatic rise of land.

It has taken the sea level mostly 2000 years to move from the
lower shoreline to the present one or probably further down.

It was at that time that the Thjorsa lava ran to the sea at Eyrar-
bakki and Stokkseyri;:then the sea level was not higher than at
present.

1.1.7.2 Sea Deposits. At the end of the ice age the glacial
rivers carried forth enormous quantities of sand and silt which
were deposited in the lowlands while they were submerged by the
gea. "This deposit is named deigulmér and resembles varved clay,
although apparently more coarse grained. Between Vatnsheidi and
Kambar deposition of clay and silt has not taken place because of
currents in that strait except in depressions in the bedrock. West
of Kambar all depressions are filled with deigulmoér which forms
considerable beds there. But the deigulmoér is thickest in the

~ deep course east and south of Hestfjall, its thickness being 36 m
in drillhole 25 at Arhraun.

The deigulmor is usually grey, bedded and thin clay layers
alternate with silt. It is consolidated to some degree and does
not need casing in drillholes.

The deigulmér at Arhraun is covered by sand which is formed

in Hvita and Thjérsa when they had a common course at Skeid
when it emerged from the sea. Then the rivers have been heavily
sediment laden, as the high plateau had recently deglaciated and
the vegetation cover sparse and weak. They have probably formed
a braided river at Skeid and continuous aggregation of sand has
taken place. The thickness of sand in drillhole 25 is 5 metres.

1.1.8 The Post-glacial Period. The Thjorsa Lava.

8,000 years ago the last great event took place towards the present
shape of the south-western lowlands, Then the Thjoérsa lava ran,
the biggest lava flow ever localized in Iceland. The sources of the
lava flow are in an eruption fissure in the vicinity of Vatnadldur.
Tungnad crosses it at Hofsvad. Thence the lava stream has flown
through the thalweg of Tungnad and Thjérsd down Skeid, western
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F16i and to the sea at Stokkseyri and Eyrarbakki. As ‘a consequence
the main river valleys of the lowlands were filled by lava and the
rivers were for a time without any channels. The channels of

Hvitd and Thjérsa are still in most places in the lowlands very
shallow.

The consequences of the lava flow were very revolutionary at
Skeid, where the lava is 40 m thick and the courses of the rivers
were uplifted accordingly. Thjorsa and Hvitd were seperated.
Thjorséd made its course by the eastern edge of the lava towards
a depression in the Hreppar formation where its channel is now at
Urridafoss. Hvita on the other hand flowed into a lake which was
dammed up north of Voérdufell and thence partly across the lava
at Skeid but partly across the ridges at I8a and into another lake
west of the lava edge between Vordufell and Hestfjall. Briara
flowed into that lake, which was much bigger and deeper than the
lake north of Vérdufell, Hestvatn was connected to it by narrow
straits on each side of Vatnsnes and its level was probably up-
lifted by ca. 10 m due to the lava flow.

The lake north of Voérdufell was soon silted up by the sediment
transport of Hvita. By similar sediment transport as at present
it would only have needed a few decades or mostly one or two
centuries to silt it up. But during that period the interior was
gradually being covered by vegetation but hardly to such an extent
as to cause a different sediment transport from the present.

For a considerable time after the silting up of the northern lake
Hvita flowed on both sides of Vordufell and carried sand to the
lava east and south of the mountain. But gradually the channel
at Ida got the upper hand and from now on Hvitd deposited all its
sediment load in the -southern lake. It was-also silted up except
Hestvatn. It took much longer time to silt up the southern lake
than the northern one due to following reasons. It was bigger
and deeper and the sediment transport gradually decreased as the
vegetation cover of the interior increased. Probably the southern
lake has been completely silted up one or two thousand years
after the lava flow. Then the lake deposits were covered by bogs
except where the river flowed through rather narrow course.

The sediment transport is small as climatic optimum is now
reached.

The peat which was formed on top of the lake deposit compressed
it gradually as it thickened which indicates that it consists of
silts or organic material, It is more likely that it is silt. At
the right bank of Hvita the compression of the lake deposits
amounts to the same as the thickness of the peat which is 5.2 m
where thickest.

The compression has not been to the same extent on the left bank
at Utverk and the river bank is probably higher than the original
level of the lake deposit.

Since the Thjérsad lava flowed Hvitd has run close to Hestfjall,
where it has gradually cut a channel in the tuff formation and
lowered the water level north of Hestfjall. This lowering probably
amounts to 3 m at Arhraun, 51-48 m above sea level.
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2,500 years ago a climatic change took place which caused the
climate to cool considerably. Glaciers expanded and sediment
transportation increased. But the sediment transportation did not
become serious until after the settlement of the country which few
centuries later caused soil erosion and deflation on an enormous
scale due to heavy pasturing. '

Then the sediment transportation of Hvita increased greatly. It
caused aggregation at Skeid, from Arhraun to I8a, and widening of
the river channel by eroding or burying the peat in sand. The
aggregation is now at least balanced by degradation and there are
even indications that it has been decreasing in the last few decades.

1.2 Site Geology

1.2.1. The Kidjaberg area

1.2,1.1 The bedrock of the Kidjaberg area is mapped on fig. 1. 05.
It is divided Into three formations, ( in chronological order ):

a) Kidjaberg formation, b) Grey basalt formation and c) Kambar
formation.

The Kidjaberg formation is mostly palagonite rock yet containing
some layers or sills of grey basalt. The grey basalt is rather
coarse grained. The palagonite is both breccia and tuff, its colour
is usually bluish green, it is very tight with few vesicles all filled
with calcide. Most of the drillholes of the Kidjaberg area are
drilled in this rock. Close corelogging shows that the rock has
diffuse bedding. The bedding is between varieties of breccia,
between breccia and tuff and even between varieties of tuff.

Figs. 1.08-1.12 are profiles through drillholes in this area.

The contacts between tuff and breccia and varieties of breccia are
often diffuse and it seems that the same bed can distinctly be

tuff in one place and breccia with dominating matrix in another
place; or bed is in one place breccia with rather small angular
pieces but in another place with rather large angular pieces, etc.

The oldest rock seems to be in Heidar, tuff is dominating but
there is also some breccia. The layers seem to strike NE with a
dip 2-3° NW. Overlying this is a discordant younger rock in the
-southern slope. It is equally breccia and tuff and 2 sills of grey
basalt have been found here. These layers dip similar to the
present surface slope.

Much later after the formation of this rock extensive alterations
took place due to hydro thermal actiom, it is most intensive when
bordering fissures and bedding contacts. In some places the rock
has been completely turned into clay. Figs. 1.08 - 1.09 illustrate
distinctly this connection between fissures and hydro thermal
alterations, it can furthermore be seen that a fault has occurred at
this fissure. The dislocation seems to be approximately 15-20 m.
Midkambur seems to be formed by an eruption in the continuity

of this fissure. At profiles 1.08 - 1.09 the eastern wall of this
fault is eroded down to the same level as the western wall, but at
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the mouth of Hlaupandi the eastern wall is still 10-15 m higher.

A fissure is also in the vicinity of drillholes 9, 10, 11 and 12 to
the west. The fissure, or weakened zone in the rock of its
continuity, extends perhaps down to the mouth of Hlaupandi. Some
dislocation has occurred at the central part of the fissure, but its
limits are uncertain or if the related dislocation is everywhere on
the same side. Alterations bordering this fissure are not as great
as in the continuity of MiSkambar but are more extensive. A
probable explanation is that to the south of Kambar chemically
active hydro thermal solutions have caused the alterations as
results of the eruptions which formed Kambar. The alteration has
been rapid but intensive. But at the fissure through Heidar the
alteration has been caused by hot water, the hydro thermal action
has been of long duration but not intensive. In one place the hot
water has reached the surface of the bedrock, deposited geyserite
( siliceous sinter ) and consolidated the overlying sand. This has
happened in the vicinity of drillhole 11.

This hydro thermal action has now mostly ceased, one thermal
spring is said to be east of Laugaras but last summer when I
visited it, it was dry. But 10-14,000 years ago the hydro thermal
action has been in its prime at Heidar, as the consolidated sand
and the geyserite in drillhole 11 proves, which must be formed
after the deglaciation of Hestfjall.

The Kidjaberg formation is a competent rock, impervious and
rather hard, where it has not been effected by hydro thermal action,
but where so the rock is considerably weakened in fissures and
bedding contacts. There the fillings in the joints and fissures are
partly clay formed by hydro thermal action. At a water pressure
which the fillings withstand, the rock is rather impervious but when
they wash out it becomes highly pervious. It varies highly how
much water pressure the fillings can withstand but it can be
assumed that in the vicinity of the main fissures it is 1-2 kg/cm2
but farther away it is 2-3 kg/cm?2 or even more, re. fig. 1.23.

Unconfined pressure tests made of rock samples from the Kidja-
berg area gave the following results: :

Com-
Diameter Lengthof pression

HNof)e Formatlon Depth of sample sample strength Remarks
' m cm cm kg/cm 2
28 Kambar 7.0 26.4 11.2 900 -
" " 31.5 23.8 8.2 620 -
29 Kiﬁ‘_l'aberg 14.0 22.8 10.2 307 Doubtful failure.
" 20.4 - - - Hydrothermal

altered sample
which did not
succeed in
forming suitable
cylinder for
testing
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Grey basalt from Hestfjall is on both sides of Heidar as shown

on fig. 1.05, it has previously been continuous but fissures and
minor faults weakened the basalt cover to such an extent that
during the last ice age it broke up by glacial erosion. The under-
lying Kidjaberg formation was also effected by this erosion. The
grey basalt is rather fine grained, bluish grey, in thin beds,
numerous vesicles with small fillings and highly jointed.

Kambar formation is in Kambar, Laugaras and Voérduas.. On the
surface Kambar are rather irregular, ridges consisting of palagonite
rock of various varieties = although mainly breccia.Laugaras is
on the other hand more regular, the original loose surface rock is
eroded and the surface consists now of bedded breccia and tuff
which dip ca. 30° WNW.

The two drillholes which have been drilled in the Laugaras rock
show that breccia alternates with tuff and basalt. The rock in
Laugards is hard and competent but fillings in vesicles and joints
are small. The rock is easily distinguished from the Kidjaberg
formation by the colour which is blue or bluish grey while the
Kidjaberg formation is bluish green.

The rock in Kambar is probably incompetent in the upper part

but it can be supposed that it is more competent further down.

The rock in Laugards is competent but rather pervious in the upper
part.

Two drillholes are at the contacts of the Laugaras and Kidjaberg
formations, hole 23 at the Laugaras side of the contacts and hole
20 in the Kidjaberg formation. There is some red clay and sand
and the rock is fractured. The clay and the sand seem to have a
limited extension, are consolidated and tight and have a fair core
recovery in drilling. The permeability is not higher than in the
upper part of Laugaras.

1.2.1.2 Soil and subsoil. Subsoil is mapped on fig. 1.05, where
it is 2 m thick or more. The majority of the subsoil is formed
at the end of ice age and consists mainly of shore deposits and -
deigulmér. Furthermore, Hlaupandi has formed a delta in a lake
which was dammed up by Thjorsalava east of Kidjaberg and which
is now long ago silted up, but the river has now cut down a
channel at the southern end of Kidjaberg which has caused the
surface of the old delta to lie 3 m above normal level of the river.

Shore deposits are of two kinds, gravel terraces in the slopes of
Hestfjall arid a bar between Vatnsheidi and Kambar. The gravel
terraces are in two elevations as previously mentioned. The upper
ones are thin and seem to consist only of open’work gravel.

The lower ones are much thicker and the grain size of the material
decreases as it gets further down. The lower terrace at Vatnsbotn
is the most promising source of concrete aggregate at Hestfjall.

The subsoil is thickest in the bar. Fig. 1.06 shows the bedrock
elevation in the Kidjaberg area. It indicates that the subsoil in
the bar is 10-15 m thick, which is mostly sand but in the southern
part it is covered by a mantle of gravel, 1-2 m thick.
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Near the bedrock the sand is often silty and there are even deigul-
moér in depressions. In drillhole 23 I have observed moraine
beneath the gravel mantle. This moraine has probably been
transported by icebergs which have stranded there.

Drillhole 20 west of Liaugaras cut through some gravelly layer,
which I think is originally ground moraine which has been deposited
in a depression in the bedrock on the contacts of the Laugaras
and Kigjaberg formation. In the southern slope there is a thin
layer of sand which is generally 1-2 m thick.

Hlaupandi runs through a depression in the bedrock which has
been filled by deigulmér. Its thickness is usually unknown as the
brook has not cut its channel down to the bottom of it except
opposite the southern end of Litli Kambar. The depth of the
Hlaupandi channel in the deigulmoOr is often 5-8 m. The deigulmér
is usually covered by sand of 1-2 m thickness.

The soil in the Kidjaberg area is of two kinds, loessy soil and

peat. The loess is usually ca. 2 m thick and dominates in all

higher elevations, e.g. in Heidar. The peat is usually thicker

than the loess, it is thickest in drillholes 19 and 20 where it is
over 5 metres, but usually the thickness is 2-3 m. There is a
bog in the southern slope between Laugaras and Kambar.

Samples were taken of the soil and subsoil and sent for investigation
at the Geoteknisk Institut in Copenhagen. The samples were poor
as they were all disturbed and those from more than 6-7 m depth
are setiled from wash water, which brought the sand to the surface.
This method had to be used this time as no sampling apparatus is
available here yet.

The results of the investigations of the Geoteknisk Institut is shown
on fig. 1.151 - 1.156. Following is a table over these samples,
drillholes and classification:

Sample Drillhole Depth Classification
no. m
1 12 b 0.5~0.7 loess
2 f 1.7 - 1.9 "
3 " 2.8-2.9 sand mixed with ferro humus
4 1 3. 5 - 3. 9 1" it 1] il n
5 " 4,5 -5.2 sand mixed with faint ferra
humeous colour
6 12 ¢ 0.5-~-0.6 loess
7 " 2.0 -2.5 "
8 " 3.3 -3.5 sand and gravel mixed with .
ferro humus
9 " 3.8 -4.0 sand mixed with ferro humus
10 " 5.0 - 5.2 sand mixed with faint ferro
humeous colour
11 " 6.0 - 6.4 sand and gravel
12 " 8.0-9.0 " :
13 " 9.0 - 9.7 "
14 " 10.0 -11.7 "
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Sample Drillhole Depth Classification
no. m
15 Vatnsbotn 3.2 -5.2 organic lake deposit
16 Bzjarvik 0.5 -2.1 " " "
17 “H 3‘ 0 - 4. O " 1] (3]
18 31 5. 0 - 5. 5 " 1t tt
19 Suez 1.5 - 2.0 peat
20 " 3.5 -4.1 "
21 " 5.2 - 6.0 sand
32 10 2.2 diatomeous earth
33 " 3.0 sand
70 29 1.9 gravel mixed with loess
71 " 2.1 sand and gravel coloured by
ferro humus
72 " 2.2 gravel and sand
73 ‘ " 3.2 moraine
74 " 3.4 "
75 " 3.7 moraine, silty
76 " 4.2 "
77 " 5.2 moraine, sandy
78 " 7.0 - 7.5 sand
79 " 7.5 - 8.0 "
80 " 8.0 - 8.5 "
81 " 8.5-9.0 "
82 " 9.0 sand, coarse

1.2.1.3 Structures. Two main alternatives have been discussed
for the water conductors of this power plant. Firstly, head race
canal across Heidar and power house either at the northern or
southern end of Efri Laugaras; secondly, power house near Vatins-
hamar and tail race canal through Kambar. No special investigations
have been carried out along that route.

Fig. 1.131 shows a long profile of head race canal and power
house according to alternative 1 A. The structures cut through the
following: layers : '

1) Soil, at higher elevations loess, but in the southern slopes peat.
The loess is usually less than 2 m thick but the peat 2-5 m.
The peat is thickest at the site of the proposed power house.
Fig. 1.153, sample 7, shows a gradation curve for loess.

2) Layer of gravel and sand is in the vicinity of the southern
edge of Heifar. It is 1-2 m thick. At the top the gravel is
coloured by ferro humus and often mixed with loess which has
been washed down to it. Fig. 1.155, samples 70, 71 and 72,
shows gradation curves for this layer.

3) In drillhole 29 a 2 m thick moraine is beneath the gravel.
It has a limited extension. Fig. 1.155 and 1."156, samples 73,
75 and 77, show gradation curves of the moraine. The layers
now mentioned should not cause any difficulties in the con-
struction.
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Sand is far the thickest subsoil at the canal route, 5 - 10 m
thick in Heidar and still thicker down at Vatnsbotn. The
deeper parts of the sand is mixed with some silt. Where the
sand contacts the soil it is usually partly cemented by ferro
humus. The thickness of the cemented layer varies, it is thin
where the sand is fine but thicker where the sand is coarse.
It seems to be over one metre where it is thickest. Beneath
the cemented layer the sand is completely unconsolidated and
nearly always beneath ground water table, re. fig. 1. 07.

This sand has a tendency to flow out in excavations cut through
it. Near Vatnsbotn the canal is completely excavated in this
sand and in the lake it has to be dug near the shore but
further out it is covered by mud, which consists of organic,
loessy and clay material. This mud is cohesive to some
extent and therefore should not cause any difficulties. Gradation
curves for the sand are illustrated in figs. 1.153, 1.154 and
1.156. Sample 8, mixed with loess, samples 10 and 11 with
correct proportions and samples 12, 14, 78 and 80 from wash
water and are probably lacking in silt, but the colour of the
wash water indicates that silt existed in the lower parts of the
sand.

Some permeability tests were carried out in the sand and
gravel, which indicate that the sand has usually permeability
coefficient of degree k =10-4- k= 10-3

The bedrock in the canal route consists mainly of tuff and
breccia of the Kidjaberg formation. The canal also cuts
through consolidated sand and the southern part of the Kambar
formation in Laugards. A fissure crosses the canal bottom
in the vicinity of Vatnsbotn. This fissure must be highly
pervious as it causes a local depression in ground water table
near Vatnsbotn, re. fig. 1.07. ot water which has issued
from this fissure has consolidated some of the sand locally.
It has furthermore altered the rock at bedding contacts far
away from the fissure. This altered rock is in part of the
canal bottom and even in its side-walls, as shown an fig.1.131.
The alteration can be so intensive that the rock will erode if
it is unlined. This possibility diminishes as it gets further
away from the fissure. Otherwise the palagonite rock

of the Kidjaberg formation is competent rock which can stand
unlined in a steep slope. Leak is small except near the
fissure and in some places near bedding contacts.

In the southern part the canal cuts the Laugaras rock. The
contacts are probably rather dirty but as the canal cuts them
perpendicularly they are only in a small part of it. Problems
which could crop up there are similar to those at fissures and
alternated bedding contacts. The rock in Laugaras is hard but
where it is cut by the canal it is probably rather pervious.
No altered rock is in Laugaras. Power house according to
alternatives 1 A and 1 B will be situated in Laugaras rock,
which is doubtless a competent foundation rock. It should be
noted, however, that the surface beds in Laugaras dip ca.

30° towards proposed structures.

Therefore there can be some danger of slipping, especially as
regards alternative 1 A. I hardly consider this a real problem
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as frequently no signs of joints parallel to bedding contacts are
visible. Furthermore, it is not proved that the beds dip as
much further down. This should be considerated in further
investigations.

Tail-race canal cuts oblique the contacts of the Laugaras rock and
Kidjaberg formation according to alternative 1 A, where there is
some gravel on top of the rock at the contacts. According to
alternative 1 B the tail-race canal cuts the contacts at a very small
angle. Therefore, one wall is Kidjaberg formation, and the other

is Laugaras rock, during the greater part of the route. The .
southern parts of the contacts are fairly competent rock according
to our present knowledge. In the northern part, however, the
contacts have not been investigated and more drillings are necessary
if the power house is to be situated here. Fig. 1.132 shows a

long profile of tail race canal and power house according to
alternative 1 B.

Long profile through water conductors according to alternative II,
is shown on fig. 1.14, accordingly the power house is situated at
or near fissures and the direction of the tail race tunnel is at a
small angle to fissures and Kambar. One can therefore expect
incompetent rock during considerable parts of this route.

Hvitd has a 31/2 m head between the proposed tail water and down-
stream Kidjaberg. For the greater part of this route the river
course is sand but a rock barrier at the southern end of Kidjaberg
controls the river elevation above, where the Thjorsa lava has
dammed up a lake which is now silted up by sand and gravel.

It may be feasible to cut down the rock barrier after which the
sand will erode automatically. In this connection it is necessary
to investigate the extents of the sand which is most easily done
with seismic survey.

1.2.2 The Arhraun area

1.2.2.1 Layers. Fig. 1.16 shows the surface layers at spillway
site at Arhraun which are: a) bed-rock of pillow lava and
palagonite rock; b) moraine and c¢) Thjoérsa lava.

The right bank and one half of the river bed consists of pillow
lava and palagonite tuff, which erodes more easily than lava.

The river has therefore cut the deepest channel there. Both are
very incompetent rocks with little or no core recovery in drilling
and very pervious. The contacts between the pillow lava and the
tuff seems to be most competent where the pillow lava seems to
have consolidated the surface of the tuff. The consolidation in
drillholes 26 and 27 is very thin but thicker in an islet in the
river. The pillow lava has probably extended further east or
perhaps to the edge of the slope of Hestfjall which was buried in
lava when the Thjorsa lava flowed.

Moraine is above the palagonite rock in the northern part of the
river bed at Arhraun. The moraine is hard as rock but probably
reaches only the river bed as there is a deep channel close to
the bank.
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The Thjorsa lava, which is 8,000 years old, is 40 m thick at Ar-
hraun. It is porfyric basalt highly jointed and visicular in the
upper part but the lower part is considerably more tight. In both
drillholes, which were drilled through it, the lava is highly
vesicular down to ca. 20 m depth, but at 15 m depth the core
becomes less jointed. The permeability decreased also considerably
at this depth. The lava seems to be tighter farther from the river.

Unconfined pressure tests made with rock samples from the Ar-
hraun area, gave the following results:

Com-
Diameter Lengthof pression
Ii?le Rock Depth of sample sample strength Remarks
0. m 2 2
cm cm kg/cm
25  Thjorsad  37.4 23.17 10.4 1430  Circumference
lava not complete
27 Pillow 6.0 23.1 9.8 1030 Homogeneous
lava basalt from

pillow lava

Fig. 1.17 is a profile of damsite showing the layers beneath the
lava, which are very schematized at the lava border. Between the
lava and the tuff there is probably talus; drillhole 24 was drilled
through talus which extended from 40 m depth down to 58 m.

At 54-58 m depth the silt content was so high, that the drillhole
did not cave in. Probably the contacts between deigulmér, talus
and sand are diffused and mixed. Otherwise sand is beneath the
lava, originally river sand. Its thickness in drillhole 25 is 5 m.
The sand and the talus were permeability tested by the same
method as rock which gave the result that the permeability decreased
downwards. But figures on the permeability of these layers,
according to these tests, must be taken with great care, as the
drillholes in the sand always caved in and the area or the length
of the tested section was never known.

Beneath the sand is deigulmor but underlying the latter is siltstone,
bluish grey in colour, which I consider is the same as appears
beneath the tuff formation at the foot of Hestfjall in its southern
part. But here it is ca. 70 m lower. This difference in elevation
is at least partly caused by the faults which limit Hestfjall to the
east as shown on fig. 1.04. Probably there are some parallel
faults, one of them is visible in a steep slope 20-30 m high with
fault direction few hundred m from the eastern edge of the mountain.
Other possible locations are at the present edge of the mountain
and beneath the contacts between the Thjorsa lava and Hestfjall in
the river. '

1.2.2.2 The Arhraun dam. TFig. 1.17 shows a profile of the
damsite. As yet the contacts between the lava and the slope have
not been investigated and this profile shows therefore only one of
many possibilities, which however I consider most likely. Another
possibility is that no talus is at the uppermost part of the contacts,
then they are steeper than shown on the fig. The palagonite rock
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has been steeper than angle of repose. Then one can expect small
caves in the contacts only partly filled with lava. It is also
possible that a fault is beneath the contacts which however does
not exclude other possibilities but it might be that the fault is

still active and a movement could take place with dangerous results
for the dam. But there are no indications that a fault has been
active here since the Thjorsa lava flowed and therefore hardly
reason to fear a movement although a fault could be localized.

The contacts are however the main problem at the damsite.
They are highly pervious and if the talus reaches the river bed or
close to it there will be a danger of piping.

At the selected damsite the groove in the river bed is unusually
small and therefore the talus should be thin or absent. The
palagonite rock is also relatively strong as at this location there
is a ridge across the river which has withstood erosion better
than the palagonite rock, upstream and downstream. But it is also
possible that the groove in the river at Arhraun is not eroded in
palagonite rock but in talus. In both cases the conclusion is that
the selected damsite is the best available at Arhraun.

1.2.3 The District Skeid

Thjorsa lava is beneath the greater part of Skeid, where Thjorsa
and Hvita have deposited sand and silt and thus levelled the surface
and turned it into a fertile agricultural district. It is everywhere
low and level and ground-water stands usually quite high as the
surface is only few meters above the water level of Thjorsa and
Hvita; it is mainly the latter which drains the ground water,

G. Kjartansson states in a report from 1949 that the lava edge is
at Bauluds and continues to the southern end of Vérdufell as
shown on fig. 1.01. Certainly there is an edge in the lava at
Baulubés and no signs of lava north of it. There are only banks
consisting of thick layers of soil in the upper part, but peat in the
lower part.

Single hillocks rise from the level plain, where all habitations are
localized. I have only observed sand in the hillocks. But they are
well covered by thick soil and vegetation which mostly hides the
subsoil. Their origins are doubtful and there are two possible
explanations :

a) Dunes formed of aeolian sand on the extensive silt and sand
plain which was there when the lake north of Hestfjall was
gilted up.

b) The lava extended further west than is visible on the surface.
Then the hillocks could be formed around lava vents or
pseudocraters as aeolian sand covered the craters.

The ground water in Skeid drains off to Hvitd through Bauluds and
the lava at Arhraun and further south. A spillway elevation of
49.5 m above sea level would cause some increase in the water
level at Bauludés and the drainage path through the lava to Hvita
would become considerably longer and as consequence the ground
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water would rise. Fig. 1.17 shows the ground—wéter table as it
was in the autumn 1960 at the spillway site and fig. 2-12 in the
hydrological section illustrates ground water survey from Skeid.

These figs. show that the ground-water table slopes towards

Hvitad at Arhraun by nearly 0.0025, but futther away from the river
the slope is much less and extends both towards the river and the
south and approximately equal in both directions.

The elevation of the ground-water table is usually above 50 m
north of the spillway site. A dam would cause a part of the water
which now drains off to the river north of the spillway site to
drain off to the south. But it is a 4-5 km wide area which can
drain the ground-water towards south, therefore a rise in ground-
water elevation would not be considerable with a spillway elevation
of 49.5 m above sea level or even little higher.

A rockfill wall is proposed at Utverkatungur to direct the stream
flow from the left bank towards the mouth of the diversion canal.
At its site the left bank is 2 m high and consists of peat and
loessy soil.

The first 20-30 m of the river bed is peat, then it deepens abruptly
with the deepest channel immediately at this spot. Everywhere
else the river bed is sand.

Some silt must be beneath the peat as it reaches considerably
below the ancient lake surface, which has hardly been lower than
49-50 m above sea level when it was silted up by Hvita. Beneath
the peat there must be subsoil which has been compressed. There
is hardly a danger that the rockfill wall will subsidize as the silt
has already consolidated to some extent and its height is only a
little above the highest sandbanks. On the other hand if it is
constructed previous to damming the stream flow might possibly
be able to bury the wall in sand but hardly after damming when
the stream velocity decreases.

1.2.4 The Vatnsnes Area and the Diversion Canal

Fig. 1.18 is a geological map of the Vatnsnes area showing that
the bedrock forms a ridge perpendicular to the canal route east

of Bejarvik. This ridge belongs to the Kambar formation and
consists of bluish breccia and tuff. The bedrock is covered by
deigulmér which in its turn is covered by gravel. The thickness of
the deigulmor increases towards the lake which is caused by the
ridge which sheltered the deigulmor from marine erosion when the
shoreline was at this elevation, the gravel is shore formation from
the same period.

The ridge has .a steep slope towards east as only 300 m from the
edge the bedrock is at 40-60 m depth accordmg to a seismic
survey by G. Palmason. The bedrock is here covered by lake
deposits and probably some deigulmér. The peat which has covered
these deposits has compressed them in the same manner as
described for the left bank. But here the compression has been
more intense which indicates that the silt is thicker here. In the
river bed peat is buried beneath the sandbanks. The river has
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probably eroded and buried this peat in later centuries.

In drillhole Suez the lake deposit under the peat was sand ( re.
fig. 1.154, sample 21 ). This sand rose in the drillhole when the
drilling passed through the peat, which is 5.2 m thick. It can
therefore be assumed from these two facts, i.e. the compression
and the quicksand condition, that the lake deposits are very loose
and highly inclined to liquefaction.

It is intended to cut the canal through the peat and partly into the
lake deposits. It is likely that the sand will flow into the canal
until the peat banks have subsided enough to stop the flow. Doubt-
less it will cause considerable stress in the peat layer but if the
spoil is placed on the banks it can cause failure in the peat.

If the canal is not cut through the peat layer a danger of failure
is not likely.

Another reason why the canal should not be cut so deep, but made
wider, is the bedload transportation of Hvita. But its effect on the
canal will be discussed in another section (3).

1.2.5 Hamrar and Slauka

No structures are intended at Hamrar and Slauka but G. Palmason
has made a seismic survey of bedrock depth, illustrated on fig.1.20,
which is passing to include in this report.

In this area the bedrock consists of palagonite rock of the Kambar
formation. It is a broken line of hillocks with thick subsoil on
both sides.

The outlet of Hestvatn prior to Thjérsa lava has probably been
where Slauka is now situated. There the surface topography of
the bedrock is broken as indicated on fig. 1.20. It is caused by
a buried chasm cut in the palagonite hillocks by the outlet of
Hestvatn. Old Slauka has had a considerable slope and therefore
a great erosive power.

It seems that the Thjérsi lava has caused a rise in the elevation
of Hestvatn by ca. 10 m, which is indicated by the following:

a) Profiles at random perpendicular to the contour lines where
deep water is close to the shore show that at a depth of 5-
10 m the slope is less than at the shore or deeper, which
indicate that the ancient shore terrace is near the 10 m contour.

b) East of Galtarholmi is a curved ridge which could be an ancient
recurved spit similar to present Kriutangi. Its top is in a
10 m depth.

c¢) Finally, the seismic survey of G. Palmason indicates that the
depth of the old Slauka chasm is at least 7-10 m.

From the above mentioned it seems that the rise in the elevation
of Hestvatn caused by the Thjorsa lava has been somehow less
than 10 m but yet nearly so.



21

1.3 Construction Materials

1.3,1 Investigation

At the following places samples were taken in search for con-
struction materials.

Locations: Samples, no.:
Gravel terrace at Vatnsbotn 1, 2, 8, 9 and 10
" " "' Stekkjarhamar 3, 4 and 5
" " Efri Heidi 11 and 16
N " at Vatnsnes 6
" mine " Brjansstadir 7
naorth of Hestvatn
" terraces "' Gislasta8ir 12, 13, 14 and 15

All the gravel terraces are ancient shorelines but the gravel mine
at Brjansstadir is probably a part of an ancient outwash plain

( sandur ). The gravel terraces at Vatnsbotn and the Efri Heidi

are at a slope consisting of grey basalt from Hestfjall. The gravel
terrace at Stekkjarhamar is just below the contacts of palagonite
rock and grey basalt. The gravel terrace at Vatnsnes is &t a slope,
which lower parts conbkist of palagonite rock with many basalt sills
and dykes, but the upper parts consist of grey basalt. The gravel
terraces at Gislastadir are situated in a steep slope, which upper
part is grey basalt but the lower one is pillow lava.

1.3.2. The Result of the Investigations

The result of the investigations for concrete aggregate is that the
most suitable deposit is at Vatnsbotn containing well graded
material in considerable quantities and in a good situation near
the main structures. Fig. 1.21 shows this deposit and a profiles
which were made in the terrace by bulldozers. As indicated by
figs. 1.221 - 1.223 the gravel content increases upwards, The
deposit is more extensive than shown on fig. 1.21 but that which
is outside this limit is probably of little value, - north of it as
the deposit has become thin, but west and south of it because of
too much sand content, and east of it as the material consists of
poorly graded: gravel and cobbles which has been infiltrated by
loessy soil and humus acids.

The deposit is ca. 50,000 m2 in size, whereof 18,000 m2 are
without soil cover.

On fig. 1.21 the deposit is divided into 3 belts according to
particles size. The area with equal or higher sand content than
sample 8 is 15,000 m2 and it is probably possible to work a 5m
thick layer or 75,000 m3. Area represented by sample 9 is’
17,000 m2 and T estimate it is at least 4 m thick or 70,000 m3.

Area with equal or higher gravel content than sample 10 is
18,000 m2 and workable ca. 1-2 m thick layer or 25,000 m3.
Total workable deposit is therefore 170,000 m3.
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It is only gravel which could be lacking, but it could be obtained

at Stekkjarhamar. Figs. 1.224 and 1.225 are gradation curves for
the deposit at Stekkjarhamar. The sand consists partly of palagonite
but the gravel could be used with sand arnd gravel from Vatnsbotn.
The deposit is 13,000 m2 and without soil cover. The average
thickness is ca. 1 m, totalling 13,000 m3, whereof ca. 7,000 m3 is
gravel. '

Enormous quantities of gravel and cobbles are in Efri Heidi.

But in the higher parts it is poorly graded and dirty because of
loess and humus infiltration, in the lower parts it is well graded
but the rock material is weak. Yet K. Eysteinsson of the University
Research Institute considers that it could be used as a concrete
aggregate but the deposit is scattered along the lower parts of
Efri Heidi, and is in a thin layer often beneath soil cover, so it
is not easily workable. Fig. 1.226 shows gradation curve for this
material. The material in the higher parts is on the other hand
usable as gravel lining in canals; fig. 1.227 is a gradation curve
of this gravel.

At Gislastadir the result of the investigations was negative, chiefly
because of weak rock material, and boulders and stones in the
gravel terraces, the deposits are rather thin with a thick cover

of dirty material.

The best concrete aggregate for the spillway would be at Vatns-
botn, but other possible places in the vicinity are at Vatnsnes

( fig. 1.228 ) with a considerable quantity and at Murneyri by
Thjorsa ( fig. 1.229 ), with great quantities.
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Sizynlar vid mynd 1.01
Erplcnations to Fig. 1.01

Skyringar
Legsend

Hreppamyndun; mcoberyz og grdzryti.
Hrepparformation; palagonite rock and gray bacalt.

Tuffmyndun Hestfjalls; tuff, bursarerg og bdlstraberg.
1];FLL Tufffermation in Hestfjall; pillow lava, palagonite-
tuff and breccia.

‘Gragrytismyndun Hestfjalls.
Gray basalt formation in Hestfjall.

Kambamyndun; mobergz og blagrytisinnskot.
Kambarformation; palagonite rock and basalt sills.

C ClcC Hraun, Pjorsdrhraun sudur og austur af Hestfjalli.
e %% Lava, bjorsdlava, south and east of Hestfjall.
DS RNR ,"Vatnaset;

KRR | ~ Lake deposits
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Skyringar vid mynd 1.05
- Explanations to Fig. 1.05.

Skyringar
Legend

Kortid synir berggrunn og Jjardgrunn bykkari en 2 m.
The map showes bedrock and subsoil where it is more than
2 m thick.

K16 jabergsmyndun, adallega mdberg.
Kib jabergformation, mostly palagonite rock.

Hestfjallsgrdgryti.
Gray basalt from Hestfjall.

Kambamyndun; mdberg og basaltinnskot.
Kambarformation; palagonite rock and basalt sills.

0 0,008 Malarhjallar, fornar strandlfnur.
1% 070%¢ Gravel deposits, ancient shorelines.
o020 M8l og sandur, strandmyndun.

DTN Gravel and sand; shore deposits.

Sandur; aballega strandmyndanir og fornar oseyrar
A Hlaupandilasks. |
AP Sand; mainly shore deposits and delta from Hlaupandi

‘ brook

LL}ﬂ14  Deigulmdr.
: - . 811t and clay.

T Sprungur og misgengi.
TrT Fissures and faults.

Mi61lina byggingarmannvirkja samkvsmt tveimur tilhogunum
Central—line in hydrolic structures for two alternatives.
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Skyringar vis myndir 1.08-1.09-1.10-

123’6l HT/ PJ

1.11-1.12-1.13 og 1.14 TNR. 276
Explanations to Fig 1.08-1.09-1. 10- B- 274

Skyring

Legend

N
N

I
]

i
I

Gragryti
Gray basalt

Mdberg, bursaberg
Palagonite, breccia

Mdberg, tuff
Palagonite, tuff

Bdlstraberg
Pillowllava

Berg umbreytt af jardhita
Rock hydrothermal weathered

Kambamyndun { Laugards, tuff, bursaberg og basalt
Kambarformation in Laugaras, Palagonite, tuff and breccia

alternating with basalt

Sandsteinn

- 3andstone

Sandur

~~7| Black Sand

'Deigﬁlmér-

Silt and clay

M5l
Gravel

Morena
Moraine

Fok eda mdr
Loess or Peat

Misgengi

Faulg

01jcs mork
Diffuse contacts
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ATVINNUDEILD HASKOLANS
o . ) JRANNSOKN NR.
dandy 107221 Kernakurva steypuelnisc fra

Vatnsootnl
-

Mig.: 1.221 Gradation curve for concrete aggregate
at Vatnsbotn
Hamusgrada O
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Vatnsbota no, 8
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Bergefni: No. 8-10: 011 efnin eru ur fersku og sterklegu bldgryti
en { no. 8 og 9 er bo vottur af mobergi og myndbreyttu
basalti, bS ekki svo mikid ad skadlegt geti talist.

Rock material:

No. 8-10: All samples are fresh and solid basalt, but
in no. 8 and 9 contain some palagonite and altered
basalt, although not that much as to do any harm.

Kornalina steypuefnisins barf a8 mestu leyti a8 liggja innan svaSanna »8ott" og ,notheft’. BEf mulningur er
notadur { stad malar, 4 kornalinan — sérstaklega 4 sandsvadinu — aB liggja tiltSlulega heerra.

Ef kornalina steypuefnising liggur ab mestu fyrir utan pau takmérk, sem hér eru sett, ma p6 stundum f£4 ssemi-
lega steypu Gr efninu, en gera verdur b4 sérstakar steyputilraunir.



ATVINNUDEILD HASKOLANS

Mynd 1.222 Kornakurva steypuefnis
fra Vatnsbotni

RANNSOKN NR,

Fig.:1.222 Gradation curve for concrete aggregate
at Vatnsbotn
Htmusgrada O

1
Slam 7 Vatnebotn no. ¢
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Bergefni: Sja mynd 1.221

Rock material: See Fig. 1.221

Kornalina steypuefnisins barf ad mestu leyti a¥ liggja innan svedanna ,gott* og ,notheft’. Ef mulningur er
notadur i sta malar, & kornalinan — sérstaklega 4 sandsvedinu — a¥ liggja tiltSlulega heerra.

Ef kornalina steypuefnisins liggur ad mestu fyrir utan pau takmoérk, sem hér eru sett, ma b6 stundum f4 ssemi-
lega steypu Gr efninu, en gera verSur b4 sérstakar steyputilraunir.
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Mynd 1.223 Kornakurva steypuefnis
fra Vatnsbotni

RANNSOKN NR.

Fig. 1.223 Gradation curve for concrete aggregate
at Vatnsbotn

Hﬁmusgré&a O
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Bergefni: SJj& mynd 1.221

Rock material: See Fig. 1.221

Kornalina steypuefnisins parf a8 mestu leyti ab liggja innan svedanna ,gott“ og ,notheeft”. Ef mulningur er
notadur i stad malar, & kornalinan — sérstaklega 4 sandsveeSinu — ab liggja tiltlulega heerra.

Ef kornalina steypuefnising liggur a8 mestu fyrir utan pau takmérk, sem hér eru sett, mé p6 stundum f4 semi-
lega steypu Gr efninu, en gera verdur b4 sérstakar steyputilraunir.
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Mynd 1.224 Kornakurva steypuefnis
fra Stekkjarhamri

Fig. 1.224 Gradation curve for concrete aggregate

o 488 O at Stekkjarhamar
Gmusgrada

1
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Bergefni: No.® 4-5: Sandurinn er allmikié blandadur mdébergi og bvi
varhugavert ad® nota hann { steypu sokum veérunarhwttu,

en m6lin virdist smmilega sterk pott hin sé ekki ur
jafnfersku bergi og no. 8-10.

Rock material:

No. 4-5: The sand contains cinsiderable palagonite and.
it 1s therefore questionable to use 1t in concrete
aggregate because of risks for weathering, but the gravel
seems solid, although not as fresh rock material as
samples 8- 10

. Kornalina steypuefnisins parf a8 mestu leyti a8 liggja innan sveeBanna ,gott” og ,notheeft“. Ef mulningur er
notadur { stad malar, & kornalinan — sérstaklega 4 sandsvaedSinu — a8 liggja tiltSlulega heerra.

Ef kornalina steypuefnisins liggur a mestu fyrir utan pau takmdérk, sem hér eru sett, mé b6 stundum f4 semi-
lega steypu Gr efninu, en gera verSur b4 sérstakar steyputilraunir,
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Mynd 1.225 Kornakirva steypuefnis frd
StekkJjarhamri

Fig. 1.225”Gfadation‘curVe for concrete aggregate
i at Stekkjarhamar »
imusgrada -1
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‘Bergefni: SJ& mynd 1.224

Rock material: See fig. 1.224

Kornalina steypuefnisins parf ad mestu leyti ad liggja innan svebanna ,gott” og ,nothaft”. Ef mulningur er
notadur i stad malar, 4 kornalinan — sérstaklega 4 gandsvedinu — ab liggja tiltslulega heerra. P

. -Bf kornalina steypuefnisins liggur a8 mestu fyrir utan pau takmérk, sem hér eru sett, mé p6 stundum f4 seemi-
lega steypu Gr efninu, en gera verdur b4 sérstakar steyputilraunir.
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Mynd: 1.226 Kornakirva steypuefnis
fra Efri Heisi

Fig. 1.226 Gradation curve for concrete
aggregate in Efri Heldi
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b 4

Bergefni: NU16, gréfkorndtt, smdbloorott, 1{tid eitt holufyllt
og velkbyggt gragrytl, bo getur verid ad steypa ur bvi
standist smmilega vedrun.

Rock material:

Well rounded, coarse-grained with small partly filled
vesicular, rather weak gray basalt, yet it is possible
that concrete made of 1t, could resist weathering fairly
well.

Kornalina steypuefnisins barf a8 mestu leyti a8 liggja innan sveedanna ,gott" og Snotheeft”. Bf mulningur er
notadur i stad malar, & kornalinan — sérstaklega 4 sandsvedinu — a8 liggja tiltdlulega herra.

Ef kornalina steypuefnisins liggur a8 mestu fyrir utan pau takmirk, sem hér eru sett, mi b6 stundum f4 sesmi-
lega steypu Gr efninu, en gera verSur b4 sérstakar steyputilraunir.
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Mynd 1.227 Kornakurva malar fra

Efri Heldi
Fig. 1.227 Grzdation curve for gravel in

ol Heeldi
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Bergefni: Meldin m&l, ekki nothmf { steypu sdkum skadlegra
Jarbvegssyrna

Rock material:

Gravel mixed with silt, not useable in concrete
aggregate because of organic acids.

Kornalina steypuefnisins parf a8 mestu leyti a8 liggja innan sveedanna ,gott" og ,notheft. Ef mulningur er
notaBur { stad malar, 4 kornalinan — sérstaklega 4 sandsvaedinu — abB liggja tiltSlulega heerra.

Ef kornalina steypuefnisins liggur a8 mestu fyrir utan pau takmork, sem hér eru sett, ma p6 stundum f4 sseemi-
lega steypu Gr efninu, en gera verdur ba sérstakar steyputilraunir,
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Mynd: 1.228 Kornakurva steypuefnis vid Rannsékn nr.
_vatnsnes

1. adatiocn_curve for concrete amrc—qu/"Z’f4
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Allsterklegt b616tt basalt, en d4l{tid blandad
nbhergi,

Rock material:

Rather strong vesicular basalt, but a little mixed
with palagonite.
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Mynd 1.229 Korrnakirva steypueinis fra Murneyri

Hiimusgrada Fig. 1.229 Gradation curve for concrete
Slam ¢ % aggregate at Murneyri

RGmbp.: 1.75

Rannsédkn 4 kornasterdum.
Steypuefni (sandur og mél).
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O Moskvastaerd, mm
Bergefni:

Nokkud sterkleg basaltmél, blondud ljésgryti.

Rock material:

Rather strong basaltgravel, mixed with rhyolite

Kornalina steypuefnisins parf a8 mestu leyti ad liggja innan sveeSanna »8ott og ,notheft”. Ef mulningur er
notadur i stad malar, 4 kornalinan — sérstaklega 4 sandsveSinu — ad liggja tiltdlulega hearra.

Ef kornalina steypuefnisins liggur ad mestu fyrir utan pau takmdork, sem hér eru sett, m4 p6 stundum f4 semi-
lega steypu Gr efninu, en gera verdur b4 sérstakar steyputilraunir,
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