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Introduction

Acgording to a consultation made by Virkir te Crkustofnun,
(Nationsl Epergy futhority, 5LA), a preliminary study of
certein erosional features ir Vatnefell - Diversion was

made by present authers. The first part of the study

was made by kristinm Linarsscn in the peried 31.07.7% -
6%,08.73, the later part was perforoed by Guttorwmul
Sigbiarnarson and kKristinm Tinarssen in the perdocd 13.08.73 -
12.98.73.

After a few monthe of operation of the Vetnsfell - Olversion
it is clear that much erosion has occured &ll the way
within a few hundred meters from the dam site down to

the Tungnad Ziver.

¥Ye investigated the whole diversion from both sides, with
the most detalled study ¢f that gectiens where the diversion
eute through volcanic recks.

Lrosional Festures of the Jiversion

For gconvenience we divided the diversion aceording to
geolcgical and eresional features, 2s shown on fig. 1.
These sections are as follows

Section I: 7The erosion irn this section has only eccuraed
in superficiasl deposits, consisting of leke Nrdksldn
sedimantey, momtly diatomic elay, which is covered by
eolisn sand and celluvial deposits. In the beginning the
erogion cut down a new channel foraing & new gradient
fitring to the great volume of water, Lut later the
lateral erosion became dominating.



Section I1: This section crosses subglacially formed
voleanie ridpe, consisting of some pillow lavas, brsccils
and tuffs, as shown en fig. 2. The ridge slopes are
covered by tillite (often named pseudo-Méberg). In the
uppermast part of the section the tillite iz far thickest
where the iece pressure hes folded the botten méraine
together with the uppernost part of the btreeciated tuff.
In the niddle of the saction there alse ia gome tillite,
Although the tillite is jointed to some extant, it is

far more resistant against the water erdsion than the
underlying voeleanic rocks. 7Two types of fractures occure
in these rocks. The firet type is the setrling one,
formed during or shortly after the eruption. Usually,

the fractures have bdeen filled with fine grained material,
wirieh after comsolidation is 20re resistantteo erosion
than the surreunding roecks (Lreccia and tuffs). The second
tyre of fractures bdelongs to the regional tectonic of

that asresa. The clearest ones are shown eon fig. 2., giving
all the sain tectonic directions ol the area as a whele.
Yost usually thase fractures are filled with rather fine
greined material, indsome cases narrow fractures are still
open. In one cage we found a filled fracture liacd opened
again efter consolidation of the filling. In this new
fracture there wis scowe unconsclidated material, mainly in
the sand-gravel fraction, consisting of palagonized and
unaltered voleanic glass.

The tuffs and the brecaia sees 1o Le ercded rather cagily.
fractures of the first type have very little effect on the
erosion, Lut freactures of the second type soem YO scte

extant trend tie eresion to follow the fractured zones.

The effeet of the fracture zones appears also in forming nar-
rower and deeper ghege than elsewhere ,



Section IIX1: This section consiste of & sand-filled
depression. The erosien there iz managed by the reck dan
of Seetion 11 and the discharge of the divevsion.

Gection IV: The channel of this section is a se}ge with
sone waterfalls in cube jointed basalt. The lowest part

of the gorge i an older, tuffaceous formetion with a
tillite cover, which is more easily eroded than the upper
one. The deepest part of the gorge, a plunge pocl, i
divected by 2 I-¥W going tractuvﬁﬁ The greatsst part of the
gorge is cut inte the cube jointed lasalt formation which
is the strongest and most resistant bedrock in that area.
The fracture in the cube feintec basalt reaches only the
lowest part of the gorge where the underlying tufl dips
steeply to the Xorth. This makes the dasalt a still stronger
threshold against further ercsion, even though it can not
be sald to e very resistant.

Section V: The section conniets of a sand filled depression.
™e erosion there behaves in sisilar wey as i{n Section I1I
and is mamaged by the bedrock of %Seatiom 1V,

Section VI: This section iz the nearest one to the ené

of the previcusmly dug canal. The erosien shows that this
section was a sand filled gtream chamnel underlain b
tuffaceocus breccie which was near the surface at the upper
end but dipping downstrsanms., In the bepinbing the erosion
formed a wide channel whare the sand washed away. laver
en the erosion cut rather deep and narrow channels inte the
ireccia directed by tectonic fractures, Thera are three
zain tectonie trends in that area: FXE, YE and ®., At the
upper end of this section these channelg noew reach about
18 » dapth, causing preat erosion in the dug canal.

fection VII: The section is the lowest part of the cut,
that iz wvhere ercsion already has ooecured. The zection
ie built wp ¢f lreccia nn%gillaw lava. In the lowest
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part the original cut is quite eroded and tranaformed intoa
& gorge following the main tectonie treads. But further
up in the seotion there has mainly oocured bottom ergsion
with sume slides froe the walls whieh only in sone cases
can be attributed te tectonic fractures, The eriginel
slope of this section was 2 of/ee, hut has incressed to

12 ef/oe {(see Table 1).

Bection VIII: The ¢ut thers is bullt up of pillow lava,
breceia and some sandy deposits. Fardly any eresional
features can be ohaervad there but zowe testenic fissures
are to be seen. The cut still keeps its original 2 ofeco
slope. 7This slope causes nec apparent erosien.

Table I shows & very Lrief sstimation of the volume of

the ereded materisl in the diverslon. It gives roughly
evasion of § Gl, whereo! 4.7 €] were unconsolidated
sedirents but 0.3 €1 erosion of the eonsolidated Lecdrock.
The diversion has only lheen used for about 3 momths with
the total waterflow of about §0U0 Gl. The average sediment
load of the waterflov reaching to Eiver Tungnd has thus been
about 1% or about 10000 mp/l which approsches that the
total energy of the flew has beon used irn eresion and
transportation of gedivents. A1) these figures are only

& very brief estimation and must be virtued as such.

“he results of these studies show that the erosion eof
Vatnsfells diversion up to day hes nearly been ae much
as the erovsive forces of the water flow in the diversion
have permitted. It can be evpected in the future that



it will be mo until the crannel will be graded corre-
sponding to the water flow there with Tumgnad or irdksiédn
as erceion base, The whole Jdiversion except im section

Il ané section 1V seers very erodible, but thess two
sections are more resistant and can possibly be an erceion
bage for the upper parts of the diversion, &t least for
sone time, even though they are also weak. Now, a great
part of the uneonselidated sedlments are washed awsay., Ve -
can therefore expect more arcsion of the bedrock becavse
of bigher velocity ©f the less sedizent loaded water flow.

The ercsion of the veleanic bedreck indicates that the
regienal tectonic affects the forw and directien of the
streax channels., There ie no reascn to estimate &t has
etill ceused any increase of the eroded volume noy {t will
de in the future, except it can speed up the breakdown of
the thrashold formed by section Il and maybe also later
en in section IV, “he results shown in Table I sear to
indlcate the ercsion ie ruch more depending on the

slope gradient of the water flow than the tectopnic wystexm.

The present paper gives only 2 brief idea about what {s

going on in the erosione matter of Vatnsfells Diversion. For
further studies it would de necessary to map the present
concitions there at least with § m eontour intervals for
wore exact caleculatiens anc for geoleogical mapping of

the erodible »aterial and the visual tevtonic there.
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