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For four weeks this summer (1953) I made a geological
survey for the State Blectricity Authority om the upper
watershed of Thjérsd, nearly only in‘uninhabite& country.
The area is large and there are many places where dams,
tunnels and other constructions for electric developments
might possibly be undertaken. Sigurdur Thoroddsen, engineer,
has polnted such places out to me and marked them on & map
with suitable explanations for my guidance. In concert with
him, I chose to try to get a general view of the geological
formations of the whole area, where developments could be
considered, rather than to examine 1ndiviéual damgites %o
some completion, except those that seem to be of special
interest for the area’'s geology.

The report, that follows, is not only the result of
my explorgtions this summer, I was before fairly well

acquainted with a large part of the area.

A. General View

On enclosed map, it is differentiated between the
six rock gystems, which are of greatest importance at the
upper part of Thjdrsad, and its tributaries. Those systems
listed by age, are:

i. The Hreppar System (Hreppamyndunin)

II. The Palagonite System (Bringrytismyndunin)

III, The Thjdérss Lavés (Pjérsérhraun)

Iv. Sediments of Lava Dammed Lakes
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¥. Postglacial Pyroclastic material
VI. Lavas younger than Thjdrsi-lavas.

. The Hreppar System
North-west of the dotted line, which is drawn on

the map up slong Ytri-Ranga, Just east of Faldakvigl and
over the northern part of Thorisvatn, and which I ghall
eall "rockboundary", nearly all the countryrock 1) ig made
up by the Hreppsr system. Excluded, are only a few tuff
hills, just west of Kaldakvisl (e.g. Saundafell and Thver-
alda), which seem to be only remains of the Pelagonite
system and lie on top of the Hreppar system.

About the physical characterisiics of the Hreppar
system I have written before in & report sbout geologicsl
surveys at Gullfoss (sepit. 1951), and I refer to that,
because this system as a whole is the same at Thjidrsd as

at Hvitd, only details differ from one place to another,

here as there. It should, though, be mentioned that nowhere

at Thjérsa have I discovered such a megnificent brececis
formation as the one which I named "Brdarhlsd breccia (re-
port of 1951), but rather do the rocklayers at Thjdved
compare to the "Gullfogs-layers".

As I have explained in earlier reports, the rock
layers of the Hreppar system are, in general, tight and
#01id, compared to what exists here in this country.

1) Icel. berggrunnur, s bterm meaning 81l kinds of rock
which was formed and indurated before the end of the
last glaciation.
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Furthermore, there is now available valuable experience
regarding this :ooktormatian,fromftha development at the
Sog river, because asll the rock that was excavated there
belongs to the Hreppar system, and everywhere in this
systen simii&r rocks may be expecied. (See, though, later
about the damsite on Thjérséd at the mouth of Svarid).

II._ The Palagonite systen

‘gouth and east of the “rockboundary" along Rangé and
Phorisvetn, the Palagonite system}starts; and a large change
is found both in landscaspe and in kinds of rock.

The main kinds of rock in this system are two:
Ealggonite:rock, which is much more common snd forms nearly
glone whole mountaing and mountain renges, and pillow-lava,
which is in some places in thick layerarin the palagonite
rock.

Thepe are very quesiionable rocks from a technical
standpoint, because they ave botngZaky and seem not firm,
(empecially the tuff), but no experience is aveilable aboui
hydro-developments in palagonite areas.

By Tar the greatest part of the palegonite rock is
originally tuff, i.e. pyrociastic material {volcaunle gravel,
ash and pumice) which has solidified under pressure and
cementation into a rather loose, brownish rock.l) The roek
is, in many places, bedded, and the layers do often dip in
the same direction and almost to the same degree as the

gurface of the earth. In many places the palagonite rock

1) Icel: bringrfti.
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ghows slide planes which are formed by the upper layer
being pushed forward over the under layer (by glacial
pressure while the rock was not hardened). Both the
boundary between layers and the slide faults are now, in
genersl, 60 well cemented that the rock does not much
pather clesve slong them than in other directions. On the
other hand, the layers weather differently.

All palagonite rock is finely porous and absorbs
water, which fells on it. In much rein, puddles can form
for swhile on palagonite rocks. But most of them disappear
in a few hours, even if one puts a cover over them to pre-
vent evaporation.

On flat ground snd in the long and narrow passees
between mountsing in the palagonite arves a solid rock is
not oftern seen - except where there is young lava. MNost of
the depressions into the country rock ave covered by locse,
volesnic (pyroeclastie) gravel, which will be discussed later,
and which is not less porous than the palagonite rock and
the pillow-lavas in the mountains. In the pelagonite srea
thsre 1s, therefore, hardly any watertight type>of rock,
and it is also a typical dry area. (Ko:g later, V).

The two geological systems, the Hreppar system and
the palagonite-formation, which now have been discussed,
form the countryrock, "the firm solid rock", the bottom of
which is nowhere %o be seen in this part of the country.

It was fully formed some time before the end of the last glaci-
ation. The younger, i.e. recent, geologlicel formations, which
laoter were laid down on teﬁ'ef the country rock, remsin to be
discussed. But there is one layer, in between which must not

be forgotten, although I do mnot find it possible to show 1%
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on the map at this time. This is the moraine from the

end of the last glacistion. I have described this moraine

in a previous report (1949 p. 4-7 and it will not be re-
peated here). The moraines (“"the gravel plains®) play a

mach greater role on the purface of the Hreppar system than
on the palagonite system. But one must have in mind, thatb

a iayer of morasine mgy be expected in the depresaions and

on the plainsg of the palagonite area next over the palagonite-
rock, although the younger layers of lava and pumice conceal
it in very moist piaces.

III. Thidrsé-lavas.

Lavas, erupted in postglacial times, cover the
greatest part of the plains between mountains east of the
rock-boundary line, but they have also spread over large
areas west of this line, especially down in the inhabited
areas. By far, the most of these lavas are the so-galled
Thjbérsé-lavas, which are easily recognizable by large white
dots of felspar, and only these lavas are of importance
with regard to conditions for hydro-developments.

The Thjérsé-lavas have been erupted from a volcanic
zone a few kilometers wide, which lies froam Frostastadavatn
(vatn = lake) ina straight direction, north-east along the
ridge and the western slope of Vatnadldur to Ljésufjéll and
possibly still further into the wilderness.

One of the older Thjdrsi-lavas, - likely the very
oldest one - has flowed all the way to the sea. At Laugar-
delar and other places in the ¥16i district, it has been
drilled through and its thickness has been found to be sbout
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20 meters. Shortly above the farm Galbtaslekur in Land
district two of the younger Thjérsd-lavas end in steep
edges on top of the old and the largest ome, and atb
fungnaé, east of Sigalda there can be seen four layers
of lava, one on top of the other - and'i# is, though,
likely that they are more numerousg, but the lowest ones
conpletely covered.

The Thjérsa-lavas look old and they lie in under
most, or all,post-glacial lavas, which they meet, among
those the Hekla-lavas. ©Still, their ape cen hardly be
more than 5-7 thousand years, because the ses had fully
receeded from the low-lend before ome of the oldest of
those lavas flowed over the distriets Skeid and F1éi,

Thege lavas have occupied and filled the o0ld beds
of the large rivers - Tungned below Svartikrékur and Thjérsi
below the mouth of Tungnad ~ and the rivers now, either
flow on top of the lavas or follow one of their edges. The
present beds of the rivers are, therefbre, due to their
youth, in genersl, shallow and in some place hardly at all
eut down.

The lavas are, of course, porous and through their
cracks must flow much water, which.otherwiae would Fflow in
the rivers. In stretches where the rivers have cut the
leagt down, the ground water level slopes obviously away
from the rivers, gso that water digappears from them énd becomes
ground-water. Some of this reappears down in the river bed,
but some is lost to the river completely and flows either
underground 211 the way to the ses or reappears in springs

outside of the watershed, especially in sources of Ytri Rangéd




and in distriet of Land.

The last mentioned concluslionsg are mosbtly based on
measareménts of temperature, which I have made of springs
in various places around the country and not the least in
the srea which ia being discussed. By thome measurements,
I pretend to have diseoverad that from undernesth areas,
where streame and rivers seep into the earth and dissppesr,
abnornally warm springs issue. In other words: ground
water which has seeped from rivers is warmer that the other,
‘whieh is Fformed divectly from rsin and snow. TFor instance,
the springs on the western river-bank in Rangdrbotnsr are
1 -2%C warmer that those on the eastern bank. This in-
dieatés. that the water in the first mentioned springs has,
previously flowed on the surface in the river bed of Thjdrsé,
Tangnad or Helliskvfsl. Alsc, the springs in Landssveit are
warser that those found in other areas in the same elevation,
and some of this water flows into Rangé.- I think it is
likely thet nearly half of the water of Ranga is a leakage
from the first mentioned rivers, especially Thjéraé.

It is obvious that seepage and, thus, loss of water
from the rivers is inereased, if théirAsurfaee ig raised
by dams. It would, also, be increased much more than in
proportion to the increase in pressure, caused by the reising
of the water, because the regervoirs would Tlow over areas of
1ava,'which are much more permeable than the river bed itself,
which has been tightened, to a wertain extent, by the glacial
silt from the river. The progress of Helliskvisl, after it
was forced out of its river bed by an eruption in Lambafit

in 1913, is instructive as to how glacial water tightens its
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river bed (See: Ur svgu Helliskvislar, Néttirufredingurinn,
1953). | |

IV. Sediments of Lave-Dammed Lskes

The edges of the Thjbrsa-lavas, in>some places, cross
0ld river beds. In all thosge places, the rivers have for
gome time formed lakes above the lava dams. But they have,
soon, filled them by their sediment, and in some cases thene
lakes have to a certain extent been drasined out by the rivers
cutting through the lava dams. The sediments which now Fill
the lake basin gre mostly silt and sand, both of them un-
hardened and very weak foundations for dams.

The uppermost lake basin is the river bed of Tungnasd,
stretching from the south-western end of Vatnadldur and, at

least, far inland on the cast sideof Snjébldufjallgardur (8njédldu

= mountain range), but it reachesn possibly much further. Here,

at the S.W. end of Vatnabldur, Tungnasd flows west crossing the
eruptive zone from which the Thjdérsé-lavas issued. At least
two, but likely more lava flows, have hé?g Tlowed in the
river bed and, to a certain extent, they.have been erupted
from its bottcm-and they have dammed up the river. There is
hardly any doubt that the total thickness of those lavas
amounts to tens of meters, and it ié guite possible that
they are more than 100 meters thick. Now this lake is
filled and replaced by a plein of mud and quicksand. Only
in previous sharp inlets from the lake still unfilled lakes
remain (see map).

The next bésin of a previous lake is where Blautakvial

flows into Tungnad just north of Vesturbjallar. The river
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has now eomplebely drained it out by cutiing through the
tuff threshold at the northern end of Sigalda (see damsite
10). It seems, though, to have completed filling 1% up
before, but by draining it out, the river has eroded down
agein and carried away much of the lake sediment, so that it
igs now only left in sand and clay terraces along the roots
of the hills north of the basin.

The third lake of this kind was above where the
Thjbéreéd and Tungnad meet and stretched from there more than
10 km. up along the valley of Thjérséd between Bidarhéls and
Fit jaskégar. The Thjbrsé-lavas, which here are not fewer
than three, have barred the mouth of this valley, but below
they followed the old river bed of Thjbérséd all the way to
the ocean, and raiged the river equal to their thickness
(50-100 meters east of Sendafell ?7). This lake is very
1ittle drained out, because Thjdérsd has cut itself down very
little at the upper-most part of the lava dam, but the lake
is completely filled by sediment.

Small lakes of this type have been formed at the mouth
of the Thjérsér-dalur, but the lowest lake bed and one of the
larger ones is beiween the districts Skeild and Holt. It lies
at the eastern edge of the lava, which here consists only
of one flow, and it stretches from Krékur up to above Kalddr-
holt. The lake basin is completely filled, but dresined only
very slightly. It is now nearly all sand flats which are
completely flooded in large floods.

Finally, Hvité and its tributeries have formed very
extensive lakes at the northern edge of the lava on the low-

land. About that, I refer to my earlier report (Sept.-Oct.,
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1949, pgs. 19-23, sketeh IV).

The ares of thia'formation coincides nearly with the
palagonite area, as'it'covérs, there, large plains aund
velleys between the mountaing. Such a landscape is called
yikrar®., The pumice reaches the greatest thickness in
Vatnadldur, more than 300 meters, but it becomes thinner
end more discontinuous in the north-west, so that on that
gide, itg limits become unclear. When it approaches ThoriSu
vatn, the layer of pumice becomes so secattered, that it can
hardly be shown on a map with puch a small scale as the map
enclosed with this report. It is though, possible that in
this erea there are in bowls plles of pumice which may be
pome tens of meters thick. |

The pyroclastic material has obviously been erupted
from Vatnatldur and from its nearest neighbourhood. The
Vatnadldur is a ridge shaped voleans, which lies in the
direction north-east to south-west, as other mountain ranges
in the palagonite area. But Vatnatldur is the youngest of
those mountains, postglacial, and differs from the others
in that thelr material is not hardened. The most voluminous
material of thlis mountains ridge is blaek pumice, but besides
that, there are in some places frothy scoria elots, which
have, in a few places, formed small streams of lava. Wixed
in the pumice, are scabtered rock fragments of various sizes,
originated from the countryrock, which the eruptions have
broken through. Iogt of these fragments are of hard asnd
compact basalt, similar o the basalts of the Hreppar systenm,
but surprisingly few are of tuff. Some of these fragments

are of a rock type which, by the unaided eye, can not be
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distinguighed from a Thjdrsé-lava, and this indicates,

that before the eruptions in Vatna¥ldur branches of those
lavas stretched east to those areas, where the ridge shaped
volcane later was pliled up.

The pumice from Vatnatldur has filled up valleys and
drowned mountains. It covers, among other things, most of
the eraters from which the Thjérsé~laves were erupted. Only
a Tew of them stick out of the pumice north and west of the
mountain ridge on the southern bank of Tungnaa. From Vatna-
tldur to Thorisvatn the pumice covers nearly all Flat ground,
but on hills and on steep slopes it has often been removed
by wind erosion. In gll this area, one may expect the pumice
to amount to tensg of meters in passes and in valleys between
fhertuff ridges. In some places one sees, though, lava peaks
cropping out of pumice; and 1t is always Thjérsé-lava (£.4.
Karl and Kerling). Undoubtedly, there is Thjdrsé~lava in
more places than where it is seen. It is not likely that
there is pumice again under the lava, but rather that the
lava overlies immediately the country rock or the glacial
sediment, which then again lies on the country rock.

The loose volcanie gravel, which now has been discussed,
is, of course, one of the mosgt pervious of all kinds of rock.
When, in addition, the country rock which lies under it is
also pervious it is no wonder thsat the area east of the
rockboundary (see map) is, typieal dry ares. The underlined
term is defined in my article Islenzkar vatnsfallategundir
("Icelandic Types of Rivers", Wattirufr. 1945, pg. 113) and
will not be discusgsed furthér, here.

In this dry area, the slope of the ground water level

is very small and, in general, this level is very far down,
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especially in hills and mountains, because, there, it is
only very slightly bent upwards. Springs and streamsg are
very unusﬁal in the palagonite}areas and only occur in the
deepest depressions, Still many of its deep valleys go down
below the surface of the ground ﬁater. But, in thoge, there
are ponds and lakes, by far, most of which have no outlet on
the surface and the height of their water 19&&1 varies de-
pending on the season and weather. At the edges of the dry
ares ~ that is at the rockboundsry - there are in many
places, springs with much water and théy form typical "linda'-
rivers 1), as Thérisés, the rivers in Théristungur, and
Ytri-Rengé. Rivers of the same type are also formed in the
deepest valleys within the palagonite formation, in thoge
that are not closed by & rock threshold. Such is Vatnakvisl,
which flows from the VeidivBtn ares to Tungnad, and Blauta-
kvisl, which flows into Tungnad west of Théristindur.

V. Lavas Younger bthan the Thidrsé-lavas.

On the map there are shown some lavas, which are
ydunger than the Thjérsé-lavas. Those are mosily some north—
most stretches of the Hekla-lavas, bubt also a long and narrow
lave field along a young looking volcanic Fissure in the
area of Veldiviitn. Others, are toc small 4o be possible to
show on the map, e.g. in the eastern slope of Vatnatldur and
at Veldivotn. None of those small lavas reach to the aveas

where developments are mogt likely contemplated.

1y » type of rivers, defined loc. cit.
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B, Different Localities

Possible damgites end reservolrs are numbered as on the map.

1. Deumgite at Thidrsd at the mouth of Svartd

Thjdrsé flbws; here, wide between up to 10 meters
high gravel baunks. Judged by the current the botlom seems
to be feirly even, and il becomes steeper downsbtream. In
the same direction, tThe river gorge becomes somewhat deeper
and its banks become steeper, so that not far downstream
from Svartid the gravel slope is replaced by a slteep rock
wall. Above the junction of the two rivers, fimrm vock can
not be seen in the river bed, but at the junetion, the rock
appears lowest in the banks above the water level and the
river seems to flow on flat rock. 8Still further downsbreanm
the roekwalls start. All are these varinus.types of sedi-
ments, mostly a clay with scattered pebbles (undoubtedly
moraine) and & sandstone. Both, snd, though, especially
the sandstone, are rather loose, but have different degreen
of looseness in different places. Some of the sand is too
loose t0 be termed sand-stone. In various places in the
cliffs on both gides of the river, the sand is not the
least cemented and it is no denser than usual in gravel
pite in postglacial river gravel. These parts of the rock
are obviously both pervious and weak against water preassure,

ag indicated by the faet, that certain sections of thetc¢liff

which conglst of the loose gand have, to a great extent, been

excavated and are thus mostly to be found in caverns and
inlets. But, as these zones of weakness in the rock seem

0 be of limited gizes and to be igolated Ffrom each othew




- Rk -

by sounder vock, they may be harmless. But they are
questionable and_their spreading needs a much closer in-
vestigation, as by drilling. _

Because of the roek in this guily—of Thjdrsad being
poorly hardened, I thought this, at firet sight, o be a
late moraine overlying the oountry_roék,' This is not so.
Further down the river, this formstion disappears under
a basalt layer, and there, one also finds basaltic in-
jections into the formatiom. This is, therefore, a part of
the dountry rock itself, probsbly belonging to the youngest
{the uppermost) rock layers in the Hreppar system. .But &
in no other place, have I found such sgoft rocks in that
systen.

On both sides of Thjérsd, at the mouth of Sandé,
there are uadulating morsin landscape with scattered large
erratic boulders. AL the proposed damspite the country
rock 1ls nowhere seen except in the river bed, so one may
expect that the hills are all moraine, and that it is even
thicker than their hight. About such formstions, I refer
$0 what I have written before about the proposed damsite

at the head of Hvita at Hvitarvatn. (Report from 1949).

2. A Tunnel under Nordlingaalda

Nordlingaalds ls nearly completely covered by moraine,
and one gees there, nowhere, a rock cropping out close to
where the tunnel would be. Bubt a few kilometers further
north on this hill, a few basalt peaks sticks out of The
gravel. The structure of this basslt indicates that it
was originally injected as dikes or velns into tuff and was

later leid bare by denudation. WMore things indicate That
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the hill is composed of some type of tuff, and it is
probably firm and watertight as in s gully of Kisa west
of the hill.

3. Damsite on Kiss snd in Miklulskjarbotnar
West of Nordlingaalda, flows the river Kisa in a

tuff gully, and the rock is, in many places uncovered, both
on itg sides and on its bottom. All this rock looks to me

as being solid looking and tight, and, alsc, old looking
(belonging to the Hreppar system) and with considerable
basaltie injections in the form of dikes or vains. Probably
the country rock is of this type between Kiga and Miklu~
lzkjarbotnar, but in this part, it is very much covered by
morsine, and in Miklulekjarbotnar, I saw nowhere an oubcrop
of the country rock. But approaching Fellakvigl, the basaltic
country rock takes over and 1t lies in meny places, uncovered

along the east side of that river.

4. Damgite on Dalsd North-East of Orefshnikur

The hills on both sides of the river are basaltic.
But down in the river bed; the river flows over banks of
coarse rock material with great boulder in it, and one sees
there no solid rock on a large section. Probably there is
a thick and relatively firm moraine under the looge gravel

on the river bed.

5, Tunnel from the Dam over Dalsé under Jrazfahnikur snd

Helgavatn down to Fogsardrig

Srefehnikur and an unnsmed peak 2¥2 km. south-west
from it, are composed of indurasted sediments elsewhere, the

country~rock is, for this distance, a firm and so0lld basalt
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rock, which lies in thick, nearly horizontal layers with
1it4le or no intercalstions of other rocks. The sediments
in the peaks seem to me, clearly, to lie on %op Offﬁﬁﬁ?e
basaltic layers, and not to reach nearly far enough/to touch

g tunnel which would be in a 600 meters elevation. Yet®, I

can not fully discard the other possibility that the sedi-
ments lie under the basalt and project up through it, only
in the peaks. But even so, one should be able to escape

the sediments by placing the tunnel ¥2 - 1 km. west of the

peaks. Ho doubt, one can, by further inyestigation, find
the contact between the basalt and the sediments uncovered
and, thus, definitely decide which one of the formations

is on the top. Helgavaitn ig shallow and, supposedly, dries
up sometime in late summer. It is, though, possible that
underneath — and even in more low spots on this way - there
are deep basins into the country-rock filled with moraine.
The existence of this lake, and others of the same kind,

proves the impervliosity of the country rock.

6. _Various Dempites on Fossd and Stéra-Laxd

Regarding the damsite on Fossd west of the southern
part of Lambafell and north of Fossheldi and over 8t8ra-Laxd
above or below Geldingatangi, it is of greatest importance,
that there is underneath everywhere, a dense and solid
basaltic country roek (the Hrepper system), and I have no
reason to deseribe every place individually, as I have ex-
plored them rather casually. It is possible that.it is,
in some places, rather deep down to the rock surface and
especially does it seem go to me at the upper damgite on

Stéra~Laxd, where the river geems to have deposited con-
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slderable sand banks. It seems that the btunnel from Stdra-
Laxd south-east to Fosstlduver would all lie in the basalt,

which has been spoken of before.

7. Damgite on Fossd below Fosslduver and

Tunnel through Fossalds.

All the way from Fosstlduver down to Héifoss, the
river Fossd flows over no deposita but on solid basalt rock.
This is still the same basalt formation which is discussed
in 5. and 6.

Fogsalda has three types of rock formations, all of
which belong, though, %o the Hreppar system. One lies on
top of the other and the contacts seem to be horigontal.
Lowest, there are different types of tuff, which look old
and solid. It cen only be seen on these sides of the mountain
which face the valleys Fossdrdalur and Thjdrsardslur. The
tuff reaches somewhat more than half way up the cliff, over
which Héifoss falls. In the slope of Fossérdalur, there are
large injections of rhyolite into the tuff. On top of the
tuff lies the same basalt formation which forms the whole
country rock along Fossd and all the way west over Stéra-
Laxéd. The rhyolite injections do not seem to reach up into
this thick slab of basalt. Finally, the top of fossalda,
that is above 580-600 meters elevation, is again, tuff.

A tunnel from Fosstlduver through Fossglds in 400-500 meter
elevation and to the mouth of Fossardalur would, therefore,

probably be in basalt all the way.
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8. Damgite on Tungnad south of Vatnabtldur

In this area, more specific Just above Héfsvad

(Gudmundur Jénasson's sutomobile crossing), Tungnad hits

a reek bottom for the first time after winding through
quicksand plzing in a filled up.lake bed Tfor more than 40
kilometers (see IV). This flat roek is the lave dam itself,
which formed the lagoon. |

As mentioned before, the dam is composed of Thjbrsé- |
lavas, and it 1s to be expected that they are a few in [
number, one on top of the other. They have been erupted |
in this neighbourhood and are here, therefore, somewhat
more slaggy and porqus than where they have flowed a long

distance. The lavas agre, though, hardly—gny more pervious

here than in other places, becanse they must have been Tairly
well tightened by having demed up glacial water for thousands
of years. This holds, though, only for the lava on the
bottom of the river bed and other places under ground water
level. But, if one were to dam the river here and raise |
its surface by 35 meters, the dam would have to reach a few
kilometers up on the southern bank of the wriver, where the
glacial waler has never been able to tighten the lava. In
that part, the lava is so covered by pumice that rockhills
and peaks are ohly gseen now and then. North of the river

the palagonite rocks project from underneath the pumice

cap of Vatnatldur and the dem would butt against them. But
the contact between the tuff and the lava would, here, be g
dangerous spot in the foundation. On the contzct one may
expect loose sand or screé whiech would be pervious and
poorly withstand the water pressure. This suspicion is

backed up by the fact that where the river follows this con-
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tact ~ a8 happens, for instence, just below the crogeing -~
it hag cut itself a narrow channel.

If, at this place, there was o be a 35 meter high
dem, there would be seepage not only through the foundation
of the dam. Undoubtedly, much water would seep from the
Veldivstn depression (which then would be a part of the
pegervoir) west through Vatnabtldur. As pointed out befors,
that mountain range ls composed of postglaeiai pyroclagtic
gravel, mostly pumice and some slaggy lava, which both are
very porous. Surely, it is possible that drowned palagonite
ridges may be hidden under the pumice - like the palsgonite
rocks which projeet from the hills at H6fsvad ~ bubt nothing
indicates that a continuous palagonite core lies under them
along their whole length. 4nd even if so, that type of
rock ig also poorly water proof. '

Another section which would leak would be at the

- gouthern end of the dam, through pumice, lava, cratermounds |
and tuff Hills noxrth of Frostasitadavatn.

I believe that the leakage west from the reservoir |
along the 25 km. long distance from the sources of Vabtna-

kvisl to south of Frostastadavain would smount to all the in-

flow before the water level had rigen 35 mebers - or by other

words, that it is wvot possible to make there such a large
regervoir.

This opinion of mine ig baged on two ilnstructive
"experiments” which nature herself has made in construction
of dams in palagonite and lava areas, That ig at Hagovatn
and in Lembafit. I have deseribed both before (Report to
the State Electricity Authority, 1949, and "Ur S8gu Hellis-
kviglar® (From the History of Helliskvisl) in Nattdrufr.
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1953), and here only the conclusions shall be recapitulated.
1. VWhen g glacier dams up, completely, the outlet
of Hagavain, the water level rises only by 15 meters and the
seepage through the rock is, then, equal %o the_flow which
i1s now in the outlet (Farid River very appr. 10 m3/sec.).
The section of the bank of the lake where it is possible
that ground water level slopes away from the lake, when its
level is at its highest, is though only 6 km. long.
2. Helliskv{ils (flow appr, ¥2 - 1 msfsec.) ended for 15
years in the same lava depression. Then finelly it had
tightened the lava enough for it to start flowing out of the
- depression when in flood. The lake has, though, never become

deeper then a msn's hight nor greater than VZI@Z in sres.

9.  Tunuel under Skyggnir in Vatnatldur north-west to
Blantakvial

On this section, thick loose pyroclastic gravei covers

a country rock of palagonite tuff. TFurthest west, the tuff
(with pillow-lava woven into it) projects out of the gravel
on small steep hills. But both, between the tuff hills and
on the eastern part of the ares, one may expect that the
volcanic gravel is very deep down to the country rock and
that the rock surface lies below the level of Tungnad. But,
al that depth and further down, one may slso expect layers

of Thjdrasd-lava under the pyroclastiec material.

10, Damsite on Tunsnsé east of Sigalda

Here, the river has cut itself a narrow gorge,
approximately 20 meters deep, through a tuff ridge. The
tuff 1s on both sides and on the bottom. Something would

seep from the reservoir through the lava south of Sigalds.
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St111 one may expect that all thig lake basin hag tightened
somewhat, because, here, there was a lake with glacial

water before the tuff ridge was cut through (see IV).

11. Dameite above Hrauneyjafoss and a Tunnel from there

to_the West.

Here, Tungnad follows the northern edge of the
Thjérad~lavas, and north of it, there is the palagonite
gystem which I have not investigated at sll at this place.

12, Damgite on Kaldskvisl east of Svartérdrdg

Kaldakvisl flows here for a long distence in a narrow
canyon, approximately 15-20 meter deep, and it is, in moss
places, very narrow, deep and rapid. The canyon is all cut
into tuff. The rock varies somewhat but it is mogtly brown
tuff, and through it lie dikes and irregular veins of basaltl.
This tuff seems to be more solid than usual tuff of the
palagonite system and it is quite possible that it should
be classified with the Hreppar system. (like the tuff in
the gorge of Kisa, 3.) On top of the tuff west of the
river lies moraine, which in mogt places has looge gravel
on the surface, but it is consolidated into a fairly firm
conglomerste in a depth of a few meters, judging by whatl

one can see in ravines.

13. Demgite on Knldskvisl at the Mouth of Thérisds.

The shallow valley which Kaldakvisl flows along
north of Ostldur is all cut out of the Hreppesr system which
congists here mogtly of bﬁsalt. But down in the valley, at
the river, there are, though, sedimentary rocks, or more

specific conglomerate (and brececis). Thet rock is fairly
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hard and solid, forms f.i. rapids both in the Kaldakvisl

and the Thérisés 2 km. above the junciion of the rivers.

It crops, also, out of the gently sloping gravel plains
further out on the tongue between the rivers, and it
indicates that the gravel of the plains is not deep. dJust
below the river junction, a basaltic bottom starts in Kalde-
kvisl and, there, = narrow basaltic gorge begins, which gets
deeper downstream.

The sedimentary rock, which is mentloned above, seems
gurely to be originally moraine, but it is not clear To me
whether it is an intercalation between fhe basalt layers
(and then of similar age ag these), or, a much younger moraine
which has accumulated down in the valley.

The end of a lavastresm with large felspars in it
{(a "Thjbérsa-lava") stretches out the tongue between Kalde-
kvisl and Thérisdés and ends in a definite edge scarcely 2
km. from the tip of the tongue (marked correctly on map
Geod. Inst.). As a matter of course, the damsite should be
selected in front of the lava'edge, and the firmesgt foundstion
would probably be obtained at the river jumction or a little
further down where the'basalt picks up from the tuff and the
gsand plain.

On both sides of Kaldakvisl the country rock is-

covered by a thick moraine.

14. Damgite on the eanst side of Hnaus and a Tunnel

through Hnsus.

Hnaus is all composed of the Hreppar system and the

tunnel would probably lie mostly in basalt. Tungnad flows




- 23 -

here for a long distance on the joint of this basalt on
the north and Thjérsd-lava on the south side. The basalt
lies, of course, in under the lava and there is a danger
of loose layer at the joint, as usually in similar circum-

gtances.

15. Damsite on Thjdrsd and Tungned at Sultartangi
On the east side of Sandafell Thjérsd flows in s

shallow gully along the lava edge. But Tungnséd comes
from the east on top of the lava, which it has hardly at
all cut into, but falls from top of it in a low waterfall
down into Thjdrsé.

Sandafell is all composed of the Hreppar system and
at least its lower part is a solid looking basalt. Further-
more, there is a small hill of similar meterial which pro-
jects out of the lavas easgt of the river junction.

The layers of lava east of Thjérsd are not fewer
than three, one on top of the other (see IV). But only the
uppermnost layer is seen, even in the river bed of Thjbrsi.
It is though possible, that deep pools aud channels cub
down through it. The danger of o loose layer at the joint
of the lave and the couniry-rock I consider sdmewhat less

here than in many other places under similar clreoumstances,

becavse the roots of Sandafell are steep and it is, therefore,

likely that the lava flowed there against a bare rock wall.
Furthermore, Thjérsd is very swift at the front of Sultar—
tangi, so 1t must flow on a solid bottom. The Thjdrsé~lava
in Sultartangi and east of Tungnad is probably relatively
golid and tight, because here Tungnad has flowed over it in
many branches and both tightened it and eradicsted faults
from its surface. With other things even, it is better to
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select such beds of previous or still existing branches

of the river for a foundation for a dam.

16. Tunnel from Sultartengi through Sandafell and Stangar-

fiall west to Fospirdslur, would lie alternately in

different sediments and basaltb.
ibout damsites further down Thjérsi and also about
o damsite at the outlet of Thérisvatn into Thérisés, 1t is
referred to the report by Dr. Hawkes and myself: Geological

Report ete., of which the State Electricity Authority has

got a copy.

Finished March 6, 1954

Gudmunduyr Kjartansson

(sign)




