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epamsnial Field guide - Jokulsarlon
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R - z : shel pisttm, postion of Fig. Nofe the apron of
Forefield of a retreating picdmont glaci iom/ lation processes. —r L8 N supmerged valeys and he distnc piatrm edge around S and
Location: 64,042°N/16 203°W, 114hnWﬁm&ebndgenJmmgthndedmd f inby Mg 4 7
nr.]; climb the morzine ridge in froat of you. Overview of the placial lasoan, the end morsine system and ety : P Dm;h&:“km'm:‘“‘f’“‘!“‘“;'
the front of the calving glacier at a distance. [ 8 . { were ice-free, 't fertile pot inhabited.
Also worth a stop is the Jakulsdrida visitor center nest to the bridge (64.048°N/16,179°W). Outside the Little Ice Age, lazting from around 1300 AD untl the

. 3 - s : s & end of the 15th Y. made diti get harzh
cafe, there iz a good information panel with map: of the receding glacier. Between 1695 and 1720, the two last farms, situated

about Skm inland, were destroyed by the advancing
glacier.
On their renowmed joumney ac7oss iceland from 1752 to
1757, Egpert Olafszon and Bjami Pal:zoa referred to it
AT . az "the new and very ugly Breedemarks:-Jokul" that
turned former farmland into desert, like the other placiers at the time. The ice reached its magimum extent
around 1894, forming a typical piedmont placier.

The glacier tongue haz been flowing down the moumtain: for a few centuries omly, but carved its
mtdeepenedvanevmm'he.edmm apamn, mwﬂoodedbv]ohladmhgooﬁ Theze tremendous
erosive forces azize b idameckurjclall iz a pered placier: It melts at itz bottom and has a
subgplacial water system that makes
it work like a conveyor belt.

Carmrying the sediment maszes from
the glacier directly into the zea, the
river Jokulsa entertained a namow
delta against the zea currents. With
the retreat of the glacier, thiz delta
pets eroded apain because the
glacier iz dumping most of itz load
into the new lagoon.

Since 1902, the ocean has eroded
away about S00m of land at the
Jakulsa river oudet, causing some
road construction challenges.

The rate of izostatic land uplift
today iz about l5mmfyear and is
again increasing becamse of the
rapid meltdowm of the Vatnajokull

mmmmmmmmmﬂwm wnmmmlmm
print (2014), mmmmmmmmwmmmmmsmmm
powerine and a proposed roadipowenine alignment east of . mage courtesy of Vegagerdin
= 2l ) of ice cap. Thiz will further reduce

coastal erozion in the future.

Our location iz a inal ine of the 1894 matimum of Breidamerkurjakull glacier. From here, we are
bhgmmmuwunmﬂy&ngmg Most striking are the broad ice flow of
Breidameckurjokull placier and its tide-infln d iceberp lap Jokulsarlon. The ine we are
nndmgmnmlyuedmnyndgesEndehhgou.mmdbymgdmmn&emdh
placier tongue. The road to the E leads right through a series of such end moraines. Since 1965, late winter
readvances of the placier have produced 2 push ine each year.

Glacier and lapoon are occupying the upper part of an overdeepened valley system, in fact a ford, that
stretches from the Esjufjoll mountaxin: down to the edge of the Icelandic shelf. It was carved duning the
Pleistocens glaciations (the Ioe Ape), when the Icelandic ioe sheet covered the shelf platean around prezent
Iceland, and when the sea level was more than 100m lower than today.

v Y
Bamm';;y south d&euar:;mmm The submanne part of the
At the end of the glaciation, the sea roze and reached preseat levels about 6000 years BC. After that, large valley Is called Breidamerkurd)ip .
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Field guide - Fallastakanof

Fallaztakkandf, HestgerdizmuliBorgarhafnarfjall

Very high Basalt colwmns, contact between Tertiary basalt formation and subglacial series.

Location: 64,181°N/15784°W. Park on the N zide of road nrl on a parking space 14 km E of
Borgarhofn farm, 1.12 km W of the farm Hestgerd:, 285 km E of stop 1. Fallastakkanof iz the colummed
cliff at the top of the steep slope, somewhat to the left.
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CiY @ the S edge of Hastgerdismal above Slop 2 The rocks of the MY
Formation are siting on Terdary basal fows the lower hall of the
picture. Picture taken 400m W of Stop site. Fallastakkand? In the centre.

The hill Hestperdizmuli (or Borgarhafnarfjall), a promontory between
Jokulsarion and Hofn, is crowned by a magnificent 90m hipgh colonnade
called Fallastakkandf (whale's chin).

Thesze are the colummar jointz of a bazalt lava flow, on average 15-20m-
thick and part of the Plio-Pleistocene Formation that comprizes the
youngest rocks (<3 years old) in this repion. This sequence, here
called Muli Formation, (profile fig. ) rests om an eroded Tertiary
bazement.

It comsists of a zeries of rocks that testify for the cooling of the plobal
climate and the onzet of the current Ice Age at the end of the Tertiary.
Before that, the whole planet had been ice-free for about 250 million
years.

The bazement, the Tertiary bazalt formation, iz the regular stack of flood
(cc trapp-) basalt beds that zhapes the landzcape szince stop 1. (Cur
joumey will lead down into thiz zequence throughout the East Fjords,
back to an age of about 11 millicn years, then all the way up again to the
active voleano Snaefell )

The Muli formation was emplaced in a flat valley in the Tertiary rocks,
into a landscape that was smoother and more vepetated than today. But
about 3 million years apo, the Pliccene climate had become cold encugh
for placiers to prow on the highlands and flow down the valleys.

As our valley was congested by flowing ice, the glacier depozed the tillite
bed at the bottom of the Muli Formation as a ground moraine. Suddenly,
a new style of volcanic eruption, called subglacial, produced the moberg
and hyaloclastite tuff in the meltwater beneath the ice. After the erupticn,
the glacier created another tillite bed before it bepan to recede.

In the following interglacial period, a complicated pattern of erozion and
accumulstion has shaped the glacier forefield, as we could cbserve in
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action at ztop 1. A zhallow lake formed, and in
another place (at Fallastaldkancf), some canyon
got eroded dowm imto the moberp tuff. At the
bottom of the lake, varved ziltstone accumulated,
ome varve per year.

Later, ancther volcanic eruption poured baszalt
lava into the valley and into the lake. Pillow lava
and aszociated breccia were formed when the
lava initially came into comtact with the lake
water, and their thicikmesz: zhows that the water
depth was not more than 2m. When thiz pedestal
had been in place, the rezt of the lava advanced
on dry land, alzo flling the canyon nearby. As
the lava cooled and zolidified zlowly, it formed
the zpectacular colummar joint: that, inzide the
canyon, reached dowm to around SOm.
Fallaztakkandf, the prominent cliff in the middle
of fipg. . consistz of thiz camyon filling. The
columms are thinner at the bottom than at the top,
indicating that the lava pot cooled faster from the
canyon bottom and wallz and slower from the
top.

The glacier rushed forwards over the cooled lava
once again, forming the topmost tillite bed.
Today, we are living in another interglacial, the
ice zheet iz at 6 km diztance. Erozion haz carved
a steeper relief around our former valley; it has
become a hall that will sconer or later pet eroded
as well.
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Geology of hestperdismal, Site of Stop 2. Moaied after
Jansson, 1968
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Field guide - Geitafell intrusion

Geitafell intruszion

Geamorphology, placial erosion, Gabbro, contact berween magma chamber and cone sheet swarm
Location: 64 419°N/15399°W. Parking zpace on the terminal moraine of Hoffellsjokull placier. From
road or.1, turn N onto road 984, then left onto road 983, and again left before reaching Midfell farm. Drive
another 4 km to the glacier. Cone sheets can be obzerved on the slope and in the gullies in front of you (N)
and to your right ().

Fig. .Giacler view of 510p 3. Geumrsqwgeabbmksexposedm mergnr

At thiz zite, the first striking view iz the collapzing glacier tongue. The ice melts and evaporates at the
surface. Thiz effect iz faster at higher temperature, 1e. at lower altitude. A glacier tonpue at equilibrium
will stay at the same altitude, constantly flowing forward and melting down at the zame speed. When the
climate pets warmer or dryer, the tongue won't reach as low down anymore, the placier apparently recedes.
But, retreating placiers do not do any recedmng motion, they just thin out from their surface.

A glacier tompue with low inclination over zome distance will resct dramatically to rapid changes
climate. Instead of receding meter by meter, it suddenly 'collapzes’, ie. tums into a chactic water-ice
landscape, usually within a few zeasomns. This iz preszendy (2014) happening to Hoffellzjckull in fromt of

usz, it iz drowning in its o"m meltwater on a streech of about 3 kom from here.

At Little Joe Ape extent just over 100 years ago, the ice did not reach further than the terminal moraine
under our feet, but was rather thick at the time, with two tonpues, covering the rocky rampart in the middle
left of the picture above. The westem tonpue haz dizappeared in the 20th century. The eastern tonpue here
has been more persistent, prezumably being somewhat thicker and sitting in an eroded channel.

During the Plio-Pleistocene glaciation, the whole area was covered by ice, except for zome high peaks.
The ice, flowing to the zea, shaped the landscape with erosion rates much higher than ever before.
Quickly, the Icelandic ice sheet was tuming the landscape of Eastern Iceland from a gentle highland
plateau to a rugped alpine mountain range. Flowing ice does not only enlarge pre-existing valleys, but alzo
completely erodez away bodiez of rock that are weaker than their = ps. Volcanoes, eszentially
being heapz of rubble, are zuch rock bodiesz. They comsist of relatively unstable rocks that are deeply
hvd.mdmm.\llv altered to clay, have higher relief enerpy (ie. steepness), and are deeplv cracked, often
with a caldera. Comsequently, almost every ¥
central volcano of Eastern Iceland was bulldozed

down to the core, becoming a valley instead of a

mountain. This is called topographic inversion or

inverted relief.

Here, we are zituated in such a valley, inzide the

upper magma chamber of Geitafell central

volcano. The magma had ol ~6 million

years ago to a gabbro relatively resistant to

erosion. The rocky hill to the N and E of us,

named  Geitafellsbjorg, comsists of the

northemmmost part of the 8 kom larpe pabbro body.

It zhows the typical form: of glacially eroded Xy N2 S
plutonic rock: rounded, bummocky, with  Roundad Gabtvo hummock about SO m NE from parking,
extenzive placial striation (see fip). with giackal striation (ice flow from jeft to right).
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At stop 2, we were lcoking at the top of the tertiary lava pile, bere we
are at itz bottom, at about 2 km depth below tertiary earth's zurface.
When the mapma chamber waz active, the Lquid mapma prezzurized and
cracked the surrounding rock, injecting sheets of molten rock into the
cracks in a cone-like pattern undemeath the voleano.
Such cone sheet swarms: are a feature that orig belped identifying
plutonic intrusion: as magma chambers of central volcanoes. The sheetz
are more abundant clozer to the magma chamber.
The zheets are an order of magnitude thinner than dykes, penerally lezz
than 1m thick, cutting tramsgreszzively through the sumrounding rock.
They are moztly bazaltic, but can be intermediate or acid, too, depending
on their zource. They are inchined at all angles, pemerally dipping
towards the magma chamber. This circular, inverted cone arangement iz
besutifully realized at ocher es. Scotland. In Iceland, however,
and strain patterns in the crust are influenced by the rift amiz. This
z in SW-NE-elonpated and inclined pattemn: for sheet swarms bere.
No zheets are readily vizible from our stop zite, but on the last 2 km on
the way here, they can be spotied in the gulliez above (£p. ). To have a
cloze lock, you can go to the other (NE) zide of Geitafellzbjccz and into
the adjacent pulliez. Hike over the hill or uze a road that leads left into
Melapil canyon about half a kilometer from the stop zite (zee fip.).

Fig. {upper rgh). Thin Inckined cone sheets in the gully Kiaksgl
contrast D Subhovizontal izva fiows. The picture /s digitaly enhianced 10
VISDUIZE the sheets.

Fig. (lower right). Map and sections of the Geltafed
caldera. The lower saction Is 3 schamatical profie of
the Infemed volcano edifice

Fig. (beiow). Cona sheets In the guly Meiagl.
Geitafolsbiorg gabbvo in the background
PR

PP
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Field guide - Vestrahorn

Vestrahorn intrusion

Soenic beauty, granophyrelgabbro, stoping at roof of magma chamber.

Location: 64 255°N/14 994°W. From road nr.1, take the tumoff immediately S of Almannazkard tunnel
entrance, 6.5 km E of the turnoff to Hofn. Parking space at the end of the publicly permitted road.

Figs. & . Vestrahom, viewm:m& Line shading:
basaks. Dots: grante & granophyre. Crosses: gaoio.
(Carg®l et at, 1925)

The spectacular Vestrabom (or Vesturhom) maszzif iz a compozite gabbro/granophyre pluton, eroded even
deeper than the Geitafell intrusion (stop 3). It exposes the contact of the mapgma to the surrounding basales
and a complex history of multiple mtrusions. We only describe a scemic view because the road does not
leadmvwbemclo.etouomnvp There are plenty of ways to explore everything on foot. The area iz
: —y  excellent for climbing and bouldering as well.
Larper gabbro intrusions, such as thoze expozed at Geitafell,
Vesrahomn and Egstrahom, reprezent ancient mapgma
chamberz that provided the fuel to zome of the central
volcanoe: in the repion when they were active about 6-8
million years ago. Eruptions from theze magma chambers
formed bazaltic lavas.
Several granophyre intrusions are alzo expozed here. They
are typically situated a little hipher in the stratipraphy and
above the gabbro intrusions. Theze pranophyre intrusioms
reprezent smaller holding chambers that at the time contained
rthyolite magma formed by partial melting of the surrounding
basaitic crust. Eruptionz from theze chambers were
recponsible for the formation of rhyolite lavas and
pyroclastic flows. (Thordarson & Hozkuldszom, 2002)

Figs. & . A remarkable section of the roof of the granophyre is revealed in the ci¥S South-west of Kiratind (plcture
faken at 84,284°N/15,017°W, 3,0 km E of tumoff flom rosd nr 1) where 3 number of dyke-300physes are Seen,
S0me Stringing oL, OMMErs reaching up 0 @ masshve SI-3pophysis. Big Dasall DIOCKS are SUITouUnded by grancphyre,
and smaller anes hang’ below the 0of-3 Very ciear demanstiation of overhead stoping. (CargW et al., 1025)

Breiodalssetur
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Field guide - Eystrahorn
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Eystraborn intrusion

Saenery, net-veined complex, tsunami deposit.

Location: 64,403°N/14,541°W. Lighthouze parking space at the tip of Hvalne: peninzula. Attention! The

turnoff to the lighthouse iz located in a dangerous blind bend of road ar.1.

i Flg. Geological map and prode of
Eystrahom plton and adacent
areas (modiied after Blake, 1060)

Eystraborn (also: Amsturbom,
Hvalnezchom) iz not less
spectacular than Vestzahom
(stop 4). In addition, road nr.l
surrounds it, o that the traveller
sees it at every angle. It features
B 1+ fowe ars some of Iceland's finest scree
slopesz.
Like Vestraborn, it iz a former
magma chamber comsizting of
gabbro and gramophyre. The
gabbro bere iz partly overlying
the granophyre and iz modally
layered, reflecting a complex
intruzion and cooling history.
There are zones where acid and
mafic mapma pot munpled
together, forming a zo-called
net-veined complex. In theze
zomes the mafic magma occurs
as pillow-like or angular mazzes
enclozed in and veined by acid
magma. Thiz complex was
- formed asz the hotter mafic
magma intruded into semi-molten prancphyre magma. The fine-prained margins of the pillow-hke bodies
.horw that the mafic mapma was quenched apainst the colder granophyre magma. (Thordarzon &
Hozkuldzzon, 2002)
We will see zuch mingled rock again at stopz 8 and 10, where they are zeen intruding the crust and
erupting as composite lavas. The injection of hot mafic melts into cooler acid magmas zeems to play an
important role in mobilizing acid mapma and tigpenng volcanic eruptions. From the paricng at the
Lighthouze, an ocutcrop of the met-veined
complex iz readily accezzed by poing down
to the beach on the S szide, just to the very
tip of the peninsula.
There, a soil profile can be viewed as well,
if zoll erosion permits. It features a
gravelly tzunami deposit about half a meter
below the surface, in place of the bright
thyolitic 1362 Orafajokull azh layer that
usually appears here az a comtinuous cm-
thick horizon. The viclent 1362 eruption of ) o 2 -
Orafajokull volcano, 100 km to the W of 1 .a Y
here, iz zaid to have tripgered 2 tsunam: ) ' ' . "'.' Bre édalssetur

that must have been zeveral meters high at ccmp'e peach . .
Eystrahom. mdm% S Rt . Malvisindi - Jarofracdi - Sagan
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Field guide - Alftafjordur

Alftafjordur central volcano

Seree slopes, dykes and sheets, raised beaches.

Alftafjordur central volcano iz only partly vizible, the rest haz dizappeared in the ocean. Neverthelez:, we
want to ook at some interesting features in the area.

A) 64 472°N/14 499°W: Brottarskridur scree slope; for your own security, don't stop for too long here

B) 64 502°N/14 489°W': Bazaltic dyke in rhyolite, with spectacular chockstone (rock squeezed in a crack).
C) 64,529°N/14,543°W: Tumoff to Loncheidi road at Starmyri 3. Tuming point at 64, 510°N/14 500°W.

A) F Until 1977, the conmection between Lon and
Alftafjordur was a small pass road over Lonsheidi. Then,
with bigper machines, the icelandic road constructors dared
the crumbly zcree around Hvalne: peninzula. The road does
not add to the stability of the looze slope:, oversteepened az
they already are, due to the gnawing zea down below.

Cur stop iz a parking space on the zlope of maelifell (487m).
Thiz hill iz made up of caldera infill products: inward
dipping welded tuffz, agplomerate, sediments, rhyolite and
andezite lavaz, and several intruzive zheets and dyke: (Blake,
1970)

Thiz iz another fine example of topographic imverzion: a
circular hole becomes a hill when the volcano around it pets
removed.

B) Fig. The above-mentioned Maxlifell

caldera iz 2 small parazitic caldera on the
southern rim of the bip AlftafjSréur main

caldera, of which only the zouth-westem
comer iz expozed above zea level The
main caldera coincide: with an area of
intenze hydrothermal alteration and
concentration of acid wolcanic rocks
Road ar.1 crozzes thiz area N of Maelifell.

On the S zide of the road, an eye-catching
basltic dyke named Blabjargastapi pierces
a rhyolitic ridge, forming a peculiar hiph
crest with an aztomizhing rock squeezed in
a crack on its highest bit.

C) Fig. below: The farm Starmyri 3 stands on a raized beach terrace. At the end of the last glaciation, the
landmaszz waz about 50 m lower than today. Isostatic rebound of the crust iz ongoing. Thiz land rize
process pets visible bere in the courze of a human Lifetime, zince the Alftafjdrdur bay iz very shallow. An
array of more recent raized beaches liez halfway down to the open zea on the right zide of river Sela, 1 km
E of here. The hummock: behind the farm (Hnauzar) and the peaks right of Mzelifell (Svarthamrar) are
bazaltic zheets, columnar jointed, with imrepular zhape and thickne:z becauze they intruded relatively zoft
pyroc rocks. A pood look at them can be taken on the old Lonzheidi road which paszes by the farm
Starmyzi 3. Tum right in front of the bouze, then left again. Drive ~3,% km to tuming point.

Breiodalssetur
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Field guide - Teigarhorn

Djupivogur, Teigarhorn

Dyke swarm a,‘Ame;fGrdur centrai voloano, Tirtlingshapi ipmimbrite, Teiparhorn mineral site

Location: 64,673°N/14 339°W. Parking space om the seaside of road mr.l, 500m SE of Teiparhom.
Tittling=hagi ignimbrite (stop 3.3) view towards N (fg. ), beach outcrop 200m 1o the W of here.

¥/ 5y ¢

Image courtesy of Samagn - : s [ Y

From the stop site towards the W, the pyramid-chaped Buland=tindur (1069m) cannot be overzeen (zee p.
.fig. ). It is the highest peak in Iceland nizing directly from the zea and is entirely built of ficod bazalts.
Itz magnificent zilhouette has been carved out by two valley glaciers and two comie glaciers.

The villape of Djupivopur as well as the farm Teigarhom are built within the Alftafjordur dyke swarm, the
position and alignment of the houses being influenced by the dykes.

Most of the mapma produced by icelandic central volcances leaks into cracks along the nift zone and
erupts from fzsures, fed by dyke:, away from the volcanic centre. Historic examples are the flood basalt
eruptions of Eldgja (centre and initial eruption: Katla) and Laki (centre: Grimsvotn). Over time, repeated
eruptionz produce more fizzures, resulting in a swarm of fizzures alomg the rift (dyke swarms in the
underground) in both directions from the centre.

However, the connection between central volcano (ie. volcanic centre) and associated dyke swarm iz not
well understood. Why for example are the dyke swarms not continuous through their volcamic centres? It
iz alzo difficult to connect a dyke swarm clearly to one centre, zince the swarms interdipit a lot. Laki and
Eldgja are again recent examples for thiz. They are only  km apart and parallel one amother over a
distance of lm, their centres being km apart. g

Likewize, the dyke swarm of the Alftafjordur voleanic system iz not visible in Alftafiocdur itzelf, but s
comzpicous from sbout Hamar:§sedur to Breiddalsvik. At Breiddalsvik, it is getting unclear whether the
dykes are :till from Alftafjordur or already from Bardsnes central voleano further north.

Breiodalssetur
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Field guide - Berufjordur

Breiddalur central volcano, zouthern flank

Flank of voloano edifice, composite lava, silicic vents and plugs.

Location: 64,797°N/14 524°W. Bottom of Berufjordur fjord, at the junction of road or. 1 and road or. §39
(Qxt: pass road).

The north flank of Fossarel. Blue cross 1s where Fig.  has been photographed. composite (2va fomw.

Amonp the ancient volcanoes of eastern Iceland, the Breiddalur central volcano is especially well expozed
and accezzible from different anglez. Here in Berufjordur, the erosional surface of the northern zide of the
valley loozely corresponds to the original flank of the volcano at some point duning its kife. Thiz permuts us
to see the later flocd bazalt layers bank up against the volcano edifice (fig. ). The hill Raudafell (picture)
mark: an eruptive vent with its feeder dyke
(see fip. ). This eruption haz produced a
fine example of a composite lava flow. It is
exposzed on the S side of the valley (fp. ),
best acceszzible in pullies, e.p. at 64,787°N/
14 523*W. The lava flow comsists of a 2-
3m thick porphyric bazalt base overlan by
30-40m of szimultanecazly erupted
composite rhyolite/bazalt. Chilled basalt
zenoliths of cm to dm zize are mingled, not
mited, with the rhyolite, zince the two
compoments are inmiscible (Charreteur &
Tegner, 2013). Thiz mingling iz thought to
take place in the mapma chamber,
producing a net-veined complex similar to
the one at Eystrahom (stop 5). A possible
eruption mechanizm and feeder dyke for
such a lava are explained at Sereitishvarf
(stop 10).
= - = Thiz was a view onto and inside the flank
S el ke [ dLaves of cantral vokano of the Breiddalur central volcano. We will
HM: Jeomseansion ZJPeronyrivis basew: lvas visit it base, core and top in Breiddalur
valley, behind the magnificent mountain
3 and section of the Ber iur ¢ flow and : r e -
et e dor oeato of s 8. Crotace. Padpon gy Chain o e N side of Berufiicour. The -
MW and fleld of view - m . green 59- ) n;gged Rah are remmants of late acid Brel a Ssetur
Moded after (Glbson & Walker 1064). eruptions of thiz volcano. —
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Field guide - Tittlingshagi ighimbrite

°
Tittlimp=hagi ignimbrite at Blabjorg
Low-prade metamaorphic welded nuff horizon
Location: 64,708°N/14318°W. Parking on the S zide of the road, The outcrop iz a rock chiff night below
at the beach, 200m from the road. If you azk locals about it, they may laugh at the name because it
inckudes the word for a male reproductive organ. The cliff iz rather known by the name Slabjocs

Swop 9 Steinkey

o1 ignimbeite forms a diztinctive blus-greenizh breccia layer near the mouth of Berufjordur.

It iz well visible from the road, alzo from the opposite side of the ficed (8g. ). From the stop zite, it can be

traced to the E for more than 5 km up-zlope and around the noze of Steinketll mountain. To the S, the

layer enters the zea and reappears at Teigarhom (6<,674°N/14 332°W), 200m from stop 7.

The ignimbrite iz characterized by zhghtly flattened bright-preen clasts giving the rock its breccious

appearance. Their porozity identifies them az pumice fragments.

Ipnimbrites are the depozits of extremely violent, pyroclastic (explozive) eruptions. Denze, hot (>800°C)

clowuds of azh, rock and pas incinerate the landscape, flowing at hundreds of kon'h, leaving a steaming

blanket of material, in thiz caze zo hot and beavy that the glassy particles fuzed together and the pumice
pot comprezzed. The deposzit overlies
an axlava flow. Material was
injected into the rubbly lava surface
during the first surpe of the eruption.
The igmimbrite's internal structure
shows chanpes in the amount of
Lithicz (=clasts of surrounding rock)
and pumsice, reflecting the eruption
dynamics during formation. More
lithic frapgment: indicate a widenming
and/or merpmng of the vent. Here at
the beach, only the lower half of the
layer iz well expozed.
The direction of emplacement or the
positicn of the vent from which it
was erupted could not be establizhed
so far.
The Tittlinpzhazi ignimboite lies
below the Granavam Porphyritic
Group flood bazaltz (zee p.), which
iz I tum overlain by the Skezza Tuff
(stop 12) at the baze of Breiddalur
central volcano. In literature, the
Tittingzhap! ipnimbeite ic sometimes

Fg mistaken as the Skezza

reg horzon marks e bottom of the ignimbrite, I represents the ground

? oll at the o en 5 eroded and reworked by the RENCES?
glﬁ?w'ﬁv‘g aiaﬁi& into m‘egﬂ 73. E\'r he.lg"..: o e TGS
background Is dominated by Bianastnaur pyramid { 1060m).
isindi - Jardfradi - Sagan
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. Breiddalssetur
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Stop 10

Composite dyke at Streitishvarf

Southern end of a 21 5%km long mafic/felsic composite dyke

Location: 64,7305°N/13 989°W . Parking next to an aerial staticn, 150m from the Eghthousze at the tip of
the peninsula between the fjords of Berufjordur and Breiddalsvik, seawards of Road nr.1.

Immediately after tuming off from road
nrl, we crozz the composite dyke
which iz hidden under a thin but
swampy 3soil cover. The roadsign
"Streitizhvarf® iz put exactly on top of
it. The dyke crops out at the beaches in
the N and in the S, the parking lie:z right
in between.

The sitez are at a 10-minute walking
diztance each, 2 path iz marked by red-
topped green poles. The southem
ocutcTop iz more nicely acceszible, the
northern one (fg. ) offers a great view
of the dyke az it cuts through the whole ga Locawn of stop g on Streltishwar peninsula (red dof).

> S nn
e Eap. It ol ThemorwwiesmamrmnuvpmofmeaonmemJus
iz recommended to visit both e  unaun now far the dyke contnues south fieft) Into the sea.
becauze of the scemic beauty of the

place. In summer, there iz a chance to meet some rather zelf-confident icelandic poats on (in) the way.

The Streitishvarf compozite dyke consizts of 2 central felzic part of bright quartz pocphyry rock with dark
mingled-in dolerite Xenolith lozed on each zide by mafic dolente margin: (fp. ). At the comtact
between centre and marginz, a thin zone of hybrid rock occurs, formed by mechanical mizing of the two
components due to friction upca emplacement. The marginz look like independent parallel dykes, but they
were intruded zimul 1y with the ite rock in between.

P

on the N side of Streftishvar, Jooking N. This Jocaion is

marked
the rgins v rendered here to Bustrate the
of Bty and e mountains an e
nes. The sl of siop 3.5
central part.

N0t 3s Sraght 35
(dotted outing) cuts through the dyke. A gealogist is standing on the composite

by

Field guide - Streitishvarf

The dyke can be traced horizontally over 15kom, from Sereitishvarf straight to the NINE over two fjonds,
unsl it disappears in the mountain side N of Stidvarfjiodur. The outcrops reach an altimde of 700m asl
on Lambafell mountain between the fjords of Breiddalsvik and Stidvarfjordur (Gz. ). The dolerite
margins were caly intraded up to 2 today's alttiade of ~400m a.5.1., above this, the dyke just consists of its
felsic composite core.
Vertically, and cn a smaller scale, the dylee is curved and irrepular. Multiple infrsion and en echelon
featnres do ocomr.  Thickmesses at Soeitishvarf ane ~13m for the centre and ~4m for each marpin. The
dyloe thickens northwrards and upwards, reacking >30m at sea level in Stddvarfjordur and ~30m at 700m
altitade on Lambafell.
It iz hard to find the origin of the dyke, i.e. a voleanic centre or a dylee swrarm. The Stoeitiskrrarf composite
dylos bas been dated to 2n age of 10.1 to 10.7 Ma (dartin =t al..mll}.l'h.e:’;lfla.ﬁﬁrbnr dyloe swamm is a
bit too far west and abont 1%4a tor young to be a probable odpin. The Sadfell laccokith (siop ) and the
Feypdarfjicdur cemiral volcamo, both situated close to the
L] naorthern end of the dyle, are about 1 ha too old.
K A dyke emplacement from M to 5 is indicated by mapnetic
I_PTT measurements on the felsic central part of the dyle (Eriksson
\\\\ et al., 2011}, and by preater dyke thiclmess in the . Thus, the
felsic melt should oripinaee @ an undiscoversd mapma
chamber somewhere I of Stodvarfjordur. It is not ey that
Fig  Laterl view eg fo the W A mafk the felsic and mafic mapmas were of the same oripin.
mnpﬁﬁmmgm .gra-w and eventuat :DL": :E‘mu mechanizm of such 2 compasite dyke. 2
Intd & shalow felsic magma pumn:mat_lunn\faﬁdmnmagma.chambcrhya.
GM'TIDEF (right). From above, the mafic gy-  mafie dyke was established (Erileszon et al., 20110, It would
ke wouwd Jook Ne & namow siralghf g, the  emplain the formation of composite dyloes and lavas (stop B}
magma chamber somenhial round. as well as of met-veined complexes (stop 5. It is explained
schematically in fips. - . It requires the guite likely case of a
lsieral intmsion of a basaliie dyke inio the top of an
unspecified, stratified magma chamber. Since the felsic
magma, sitnated at the top of the mapma chamber, iz both
substantially cocler and far more viscous tham the mafic
magma, it does mot genetally form dykoes, but domes. Felsic
dykes are hindered in their propagation both by being rapsdhby
& chilled and solidiffed apaimst the host rock and by the immer
resistance caused by the hizh viscosity (Blake et al., 1965).
Fig. Hest from e mafc body MobZES  IF however, 2 mafic dylee cuts throuph a reservoir of felsic
the Emﬂ:mwmm wﬂgi magma, the felsic mazgma close to the mafic dylke will become
e L ehamer e s Sef pos cuperbeawd and mobilized Subsequendy. dhe mot vet
upmmmm.mmemwm solidified mafic dyke may act a5 a conduit for the felsic
magma, which intrudes at the cemter of the mafic dyle and
will then readily flow, profected
fromn  chilling by the mafic
marpinzs. The differemce @m
density would force the mafic
mapma to pond at the bottom of
the mapma chamber, (forming a
net-veined complex such as at
Eystrahorm, stop 5) and the felsic
| The mobitz=d felsic mMEgMa camies with f Smal pods of maf;  DAgMA to gise and escape sub-
magme Which become siigned with flow. Due io megmatc overpressure Laterally  dhrough  the  dyke
or Simply buoyancy the felsic magma may eveniusly ise above e mafc  conduit. If the swface & close
rﬂ;‘fn‘mg;mcmmnﬂh‘mﬁg mﬂmmﬂﬁamm enough, the dyke may erupt a
[righ] OferE 3 side iew, Zr.i;.uz: the M. nm“’iﬁm;sgmy compasite lava like the one at
exaggemted stop 8.
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GAMLA KAUPFELAGID BRE

ghseore Ficld guide - Breiddalsvik

Breiddalzwik
Walker Centre (Breiddalssetur/Gamla Kaupfelagid), rock sample collection, dolerite sill
Location: 64,7918°N/14 0097°W, at the zouthem entrance to Breiddalzvik villape, the first house to the

ik, Grapnicaly highigreea The s RSQrESSES (e 13Va 1SYErS (LDDEr e
A0 rote the fiow oamng: " The massive fock /s eXpased a5 high TS with extenshe calmnar joining

The Walker Cantre s SIUSd In the house In the Jower Aght camer, omcially named "Gamia Kaupfaiaghd” ("The old
cooparative”). It Is now 1L by 3 ROM-OoAt company caded Braiddaissatur, which IS also the aaXor of this DOOK.

Inzide the Walker Centre, there iz a mineral exhibiton and a rock collection of typical zamples from the

places vizited in thiz book.

Prof. Dr. George Patrick Leonard Walker (1926-2005) was one of the World"z leading volcamologists m

the 20th century. He, along with hiz students, undertock pioneering and ground-breaking rezearch on the

peclogy in the East Fjords in the sixth and seventh decade of the 20th century. They were the first to map

the geology of the East Fjord: in sufficient detail to enable accurate 3-dimenszional reconstrucdon of the
wolcanic zuccezsicn that make: wp
the Tertiary Formation in Iceland.
He demonstrated that a majority of
the lava flows, which he referred to
az ‘plateau bazalts” (the pently
inland dipping lavers vizible in the
mountain zlopez) were formed by
fizzure eruptions. Each of theze
eruption: was fed by one of the
many north-south trending dykes
that crozz-cut the zequence. He alzo
showed that the dykes cluster into
swarm: and that zubstandal lateral
extenzion of the crust is required to
their formation. At thiz time. the
ideas behind plate tectomics were in
their infancy and here, Walker had
recopnized one of itz key concepts:

Walker and hiz colleagues alio identified a zeries of extinct cemtral vwolcances in the repion amd
demonstrated that each iz clozely aszociated with 2 dyke swarm. Thiz work led to the identification of the
key building block of Icelandic peclopy, namely the ‘wolcamic system'. Furthermore, he eztablizhed the
altitade of the oniginal surface of the volcanic succezzion by three different methods (zee p.) and showed
that they pive conclusive rezults. Walker alzo tock many photographs on hiz expeditions to Iceland and
they are an important zource about human life in Iceland at the time.

Many of Walker’s original documents and item: are now prezerved at Breiddalszetur, such as his huge
reprint collection of way over 3000 scietific papers and articles, hiz diaries, notebooks, photopraphs, thin
sections, reports and maps.

Az zuch, Breiddalzzetur zerve: az an educational and information centre ca geology of East Iceland,
underpinned by the work and legacy of thiz world renowned scientist.




Field guide - Breiddalur volcano

Sed TN barke and irkermedote loves Feod-busalts
Raysiibe laves 7, Cxbeet of pro
I5e welded tults Breiddaur Volasne Levgbh of setliim opprec 28 mie
ufiz and cggkemerabes Verticd seale epproe 23 horizontal
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Field guide - Skessa tuff

Breiddalur central volcamo, skesza welded tuff
AMarker horizon, probably the first eruption of the Breiddalur voleanic centre
Location: 64,°N/14,°W.B.

"2 outcrop line
[ welded
E not welded

; thickness
», In meters

sphensiic weided b
vasicuar welde
glassy welded tuft
» unwelded oY

Breiodalssetur
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Field guide - Breiddalur Volcano
bottom view

Breiodalssetur
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Field guide - Breiddalur Volcano core
and top view

Breiddalur central volcano, core and top view
Crater lake sediments, acid late stape voloanics, flood basalts burying voleano
Location: 64,°N/14°W_B.

Breiodalssetur
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gepessea Field guide - Skriddalur
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An example of George’s detailed maps of Icelandic geology. This map shows the area north of

Reydarfjorour. George found that the inclination of the lavas was consistently greatest at sea level and
decreased upwards, along with the thickness of the flows..
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g [ield guide - Lagarfljot

Stop x Lagarfljot river and the Lake Lig n

he water runs really slowly through this sect:

is 25 km in length and 112 m doep at its despest point
ment so the depth to solid rock is substancially deeper

, 2005)
< oral t on written sources dating back to the 16th century, report that a
wormelike monster somewhat similar to the Loch Ness monster in Scotlund lives in the lake. People who
lived around the leke over the past centuries and other newcomers, believe that they have scen the
worm. Scient servations ha decomposed plants have produced methan gas
deep under the sedimentary layers in the lake and occasionzally the gas escapes and nises Lo the surface of
the lake to form odd Ihis is believed to be re ¢redible explanation than stones about a
warmlike monster living in the lake, but everyone is free to judge the phenomena for themselves, (Helgi

fimssoa, 2005)

The Lake Lgurinn lies in a valley which consist of basalt lava piles that glaciers and water ex
have carved out over several million years, The basalt lava piles formed in Tertier and ure ahout 5=10
million years old. (Helgl Hallgrimsson, 2005)

Late in the Ice Age, about 15-1] thousand years ago, a warm period began, Glaciers started to
recede and sea levels rose, It wasn’t one continuous warm period, there were cold penods in bet
where the glackers grew again. At the beginning of the Holocene period, 94 thousand years ago

imate in Iccland was warm, even warmer than is today, which resulted in a reduction in

r river at that Aller that period the cli cooled,
glaciers grew larger and glacier melt water ran again into the Lagarflidt river and the Lake Logurinn and §
has been this way ever since. (Stricberger et al., 2012)
Late e Ioe Age the world’s sea levels were a lot Jower than they are today, but because of the weight
of glacial i island sank into the lithostatic sphere under the carth’s crust. Ieeland’s land mass has
been rising very slowly since then, As a result, many gravel ridges lie around the the Logurinn and along
the Lagarfljét river

From the year 2007 a Jarge stream has been added 1o the Lagarfliét river. Because of a
hy e tnical power plant construction a glacser river named Jikolsd & Dal has been redirected through

tens of kilometers of
I water of tunnels under

the highlands. It passes

through hydroelectric

turbines and out into the

Lagarflyt  river

added water (av

of water

ly. Moreover

cammes  very e

particles of glacial clay

that ure suspended in the

water tarning the col ]
the Laparfljét river

a greessblussh color o
grey.

e Lagarficd
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Field guide - Other sites of interests
Sandfell
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Field guide - Other sites of interests
Helgustadir

site. lcelandic laws declare that protected sites
» features or academic value
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Field guide - Other sites of interests
Borgarfjorour eystri

Introduction to the area of Borgarfjirdur eystri

In the region of Borgarfjardur ey: here are al least 3 central Volcanoes, eroded o 2
Breidavik Volcano including the Hvitserkur mountain to the es
Dyrijoll Valcano including the Dyrfjtll mountains and the coloured mount:

us Lysl:L and He: Volcano in the mountans between Bos

There may h.n been even more than three volcun

parssitic eruption sites, independent small rhyol

aren, due to extensive erosion. The volcanoes were active more or less at the same time, preliminary dating
has revealed an age of 12,5«13 Mio years (unpublished dalz by Sylvia Berg). This seems to be in
contradiction 10 other central volcanoes of Eastern lceland to the sow Orga dur, where
neighouring central volcanoes were active in different time spans,

In this book we shortly descnbe four locatieas in area: Stéeurd Glacier Morunes, special for
beautiful blue~coloured ponds in between hoge boulders, Dyrfjill mountain, the characteristic featuse o
the arca, the area close to the village of Borgarfjordur cystri and the ignimbrite mountain Hvitserkur,
which seem 10 be nearly unreal with his contrast between dark dikes introding into the brigl

Stop x.x Glacier moraines (Stérurd)
Location: 65° N, 13*59* 1€ % f Dyripisll, walking path from Vatnsskard Pass on Road 94,
y from Dyrfjol] Mountain three glacier tongues
ksdalur Valley to the west of the
s up to a distance of .;houl 10 ki ers fre
the glacicr eroded large parts of Dyrfjoll. The eroded
terial fell on lx glacier and
was sl transported
downvalley. Much  smaller
glaciers extended
into Njardvik cc

The vaty loading  fram
fied with debns
winch fel on the
ongue and was transported
downvadoy. The largest Palagonite
bouldars ave found in the Su\'\.\’ﬂ
afion (o the weas! of Dy
botwean the huge bowders of
storay Gulding size are bl
ponds, by Martin Gasser 2010.

Stop x.x Dyrfjill mountain

Location of summit 1136 m: 65°31°06" N, 13
Dyl Mountain is sitiated in m‘ fe

the mountain campmcs <

plinian exupt

when the

ne ceotral volcano, The lower p.m of

the lake, as Jldu‘
rather soft mates m)
glassy shards, has hardened considerably. The Dyrfiill palagonite thus has withstood complete erosion

Malvisindi - Jarofracdi - Sagan
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ig. . Aarial vow of Dyrfla¥ Mountain and Stdnurs Glaclar Vally as soon from the Souttwost, by Skarphédinn G. Porisson.

until present times, pre ¢ also the basaltic lava flows on top of Dyrfjéll mountain which evens
baried the central volcano during the Miocene.
The main pherocrysts in the basaltic lava flows are olivine, pyroxen and plag
sceptible fo pressure and rising heat when lava flows were buried under an increasing lava
pile during the late Neogene in livine is then easily allered into secondary minerals
From the exi relatively ¢ 0 st Lavas of Dyrfjo
that the former surface was not far away, pr ple of hundred meters of basaltic lava flows
en evoded sway. F g ¢ N e lava pile towards the
0 has gradually remo ( i va flow: 0 olcanic rocks
dz—mmcd Tt is estimated that in Sos hcul Iceland more two kilom e overlain lava flows and
other erupted al has been removed by erosion from the

Stop x.x Hyitserkur mountain
nit 771 m: 65°26'03° N, 13°45°10" W
¢ igni <h are pearly
[ glassshards, crystals and
5 in Hvftserkur bat also in the mountains to the east of it are the remains of

a large explosive eruption which took n a central cana at that location. This centrul volcano has
been named afler the Breadavik cove to the northeast of Hvitserkur. The volcano was sctive sround the
same time as Dyrfjoll Mountain to the west and other volcani s aren. Age determinations
revealed s Miocene age of 12.5 1o 13 Ma.
As can be soen from palagonts of Hviftserkur the ignimbreite was deposited in & calde
formed subsequently to the erup! the central volcano, The outlines of the caldera, however, are
unclear due to extensive erosion in its presumed porthern part.  The eruption channels for the basaltic
rocks in the rea of Hvitserkur today be seen as crisscrossing dykes, especially on its sou
flank.

Fig. - The mountain HVITserar as seen fram the South, by Evie Dére Vogier

Stop x.x Borgarfjdrdur eystri
Location of Fjardarborg in the centre of Bakkagerdi: 65°31'39° N, 13°49°
The fjord Borgurfjiedur eystr is the northernmost Gord of the Eastern Ieeland fords and the only cae that
tehes in No outh direction, It lies between large and considerably eroded Neogene central
volcanoes, the Dyrfjol]l Central Volcano to the west and the Breidavik Central Volcano to the east. Thus
y of Ux: rocks in the mountains arourd Borg dur are Lightecoloured silicic rocks. However, some
Iso dark and cannot be distinguished fr he predominant basaltic rocks unless
studied in thin section, The banded rock
n the middle of the belov
picture, just over the Bakkagerdi village,
is o nearly
which reveals i

the south
Ifaborg roc
columns sugg
< Tock as 2 piug or a small

Bakkagerdi vilage i BorgarGrdur
w towards sifcic rocks of the Dyrfiod
Al Violana, by LOdvIK £ Ghstafssan,
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Research History

I'he history of geological research In East Ieeland

The geology of East [celand was for 2 long time an unkown field because the focus of scientific research
ed to geologically active phenomena like volcanoes, which constantly drew the sttention of scholars
e of their history und activity, hot springs which frequently were under the microscope in search for
explanations on how the they and other geothermal areas worked, becsuse men always wanted to hamess
the encrgy from the carth, Now and then the focus was on the movement of glaciers and the influence they
had on the terrain and on history, which caught the interest of researchers as did seismic activity, but
measurcments for them constantly increased with time. The East of lceland lacks most of these
geologically active phenomenon but instead there are many sites that hold varicus interssting minerals or
fessils and the lava piles are theoretically interesting because of the geological history they hold about the
carly stages of the island. Knowledge has constantantly been added to the geology of East lceland and this
chapter will hold a summary of the history of ge al rescarch of East Iceland,
In the 18th century Eggent Olafsson and Bjami Pélsson were first 1o do systematic surveys of Iceland
They went on tours around Iceland in the years 1752«1757 to do scientific research for the science
associaton of the Danish crown, in order to

and in particular to exi
and eatomology. archeological findings, botany and geology rt and Bjami finis|

the travelogue and published it in Danish and many thought the book 1o be a great feat, not only leclanders
but also Danes. The book was later translated and published in German (OLAFSSON, E. & PALSSON

B, 1773)

Fig. . Dmawing of roolNes and fossé
wood i the book of Olafsen of o, 1776,

In the 1%h cemtury two British
geologists were the first to publish
articles about the Tertiary lava pile in
East lceland. John Starkie Gardner
(1845-1930) was lish art metal
worker, geol t a mpany
owner. He had 2 stroag interest from
an carly stage of his life in
paleontology and geology and was an
ave participant in debates about te
utionary theory. He donated
fossils and other specimens to the
British Natrzl Histor seum and
contucted Jogical research in
Britzin, A grant from the British
government enabled Gardner to visit
Teelund o sty interhasaltic flora
Most in ations are sbout North
Iceland but East leeland is menationed in the article, “The Tertiary Basaltic Formation in leeland™
Sir Archibakd Ge (1835 was a § sh geologist and writer. He published two articles “The
History of Volcanic Action durin ¢ Tertiary Period in the Brinsh [sles” in 1889 and “The Teriary
Basalt Plateau of North Western rope”, inl896. The publications are about the Tertiary lava piles in
. Ireland, Faroe Islands and [celand. In the book™Modem Volcanie Action in lceland, 2
i ¢ History of the Basalt-plateaux of North-Western Europe", Geikie writes about Laki,
Hekla, the lavamdesert of (dudahraun and Askja, which arc all features in the volcanically active zone of
Iceland. He recognized that the origin of the Tertuary basalt platesu in Europe must be similar to this zone
in Ieeland

In the 20th ceotary many great advances were made about knowledge of the geology of East locland and
also to the geological knowled chich was still a ng ficld of science
A mun named Porvaldur Thoroddsen (1855 = 1921) was probably the first Icelandic geologist. He studied
natural history and zoology but also nourished a strong interest in geology. This was amplified in 1876
when be served as a guide for the Danish geologist and paleontologist, Johannes Frederik Johastrup, in an
and 1o stady Askgs and the 1 M3
dur Thoroddsen conducted organized surve) celand in the years 158] = 1898 and published the
geological map of leeland in I in the scales 1:600.000, a revised version was published again in
1906 n the scales 1:750.000 and the travel reports were published in 2 book the year 914,

Fig. . Fist gociogical map of lealand by Porvaldur Tharodasan fram 1901, the survey for the map ook place the
yoors 1881 = 1838

The British geologist 1.eonard ‘kes (1891 = 1981) and his collezuges (HLK, Hawkes , JA. Ledeboemn
H. F. Harwood, H. K. Cargill og EM. Guppy) conducted ge 1cal research in East leeland duning the
years 1916 to 1933, The research was not extensive but rather focused on certain geological phenomenon
for example Vestrzhom intrusion and Sandfell Laccolith in the Fisk ordur

The summer 1954 another British geologist named George Patrick Leonard Walker (1926 — 2005), visited
Iceland to conduct research on the Tertury lava piles of East Icelund. Ongmally, he came to Iceland o
research amygdale crystals in the lava pile, but when he began examining the strata he quickly
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encountered other interesting aspects of the stack that he thought worthy of more examination. Thus he
changed his focus from the amygdale crystals mapping of the Tertiary lava pile in the arca. Walker
developed clear ds Lo analyze and map the strata which are sull being used unchanged today i this
field of science. He measured thickness, slope and direction of the lava and distinguished them apart and
sepurated them into units with different petrological chamcten With this information he could trace
Individual favas fong distances horizomtally across the East fjords and he was also able to add together
individual lavas into lava series which helped him understand their origin (P4ll Imsland, 1988)

In 1959 Walker published has first article about the Geology of East Iceland, “Geology of
Reydarfjiedur area, eastern leeland”. In the anicle was & map which was the first detailed geological map
of loczl termin in the East. The article marked a tuming point in East Tceland, very little g ical
kaowledge was in thus quarter of the sland compared to other parts. Icelandic geologists were few and the
knowledge about Ieeland in this science was localized to active geological phenomenon, Also, there were
few extensive research projects that had been done on broad territories or on whole pasts of the island 2t
that time, though it was increasing (Pall Imsland, 1988)

Walker's article was the beginning of many articles about the geology of East Iceland and he was
able to get East [celand on the “map™. He argued thut the geological history of East leeland was a
coatinuous event where the lava pile had formed in constant geological processes, not because of majpor
gealogical events of volcances and crustal movements as had previously been suggested (Led
Knistensson, 2005). His mapping techaique revealed the location of extinet central volcanoes and hig

escarch revealed a connection between the different lava senies to turming points in the volcanoes history
while they huilt up their surrounding lava piles (Walker, 1959: Walker, 1963: Gibson, Kinsman og
Walker, 1966), Walker's rescarch on amygdale crystals helped i determining how much bad eroded of
the lava pile during glacier periods and bow much bermal heat had been in the strata (Walker, 1960)
In addition to Walker's research, has Ph.D. students ¢ ucted research in East Ieeland.

I. L. Gibson receieved his Doctor title in 1963 with his Ph.D. thesis “The Reydarfjdrdur Acid Volcanic
Centre, eastern [oeland™, Later publications from him in East Iceland were published in the years 1963 to
1982, LS E. Carmicheel’s PR.D. thesis was  Volcanic Geology of Thingmuli, eastern leeland™; in 1963,
his research led to the discovery of & new iron rich mineral which he named Iceland spar, though it is
better known as andesite. The PhDD. thesis of DI, Blake was “The Volcanic Geology of the Austurhorn
Arca, south-cast [eeland™ in 1964, other publications in the same area written from the years 1965 to 1970
where some of his published articles are about the Alftafjdrdur volcano. A E, Annels conducted rescarch
around the Hifn area und later published the article: “The Geology of the Homafjérdur Region Uyt
Iceland™ in the year 1967. ML), Reobol did rescarch in the Vestrahom ares “The Vesturhom Acid-Basic
Intrusion, south=cast Toeland™ | in 1969

Fig. . George FL. Walkar and W sfudants arcund 1960 jn Eastem lceland, by Gecrge Ful. Welkar archive

It 1s widely known that
Iceland's rift zones are
driven by crustal
movement, it 1s ¢asy to
envisage what processes
were ongoing when the
active central  volcanoes
formed the lava pile of
East leeland wh the
valcanoss were pant of
he canic belt. When
Walker and his studeats
conducted their rescarch
Alfred Wegener's thoory
of the continental drift
was not widel

by the geolog

world (Pl Imsland, 1988). It was obvious that geothermal heat had been in the area which always
accompanics active volcanoes, but the volcanoes Walker and bis caolleagues discovered were Jong extinct
ard no geothermal beat was preseat there. Walker presented a hypothesis that suggested that the volcanoes
moved away from the active volcanic belt because of the incredible number of dykes which be found in
his research arca. One of East Icelands charachteristics is the number of dykes and sills that have cut
perpendicutarly or horizontally into the lava pile. Walker believed that the dykes caused the central
volcanoes wo gradually s to the side, away from the source area of magma from the mantle

The Iecland Research Drilling Project (IRDP) was an internationsl research project, conducted to learn
more about the oceanic crust. It was the first drilli od investigation with continuous coring of
Ieelandic crust. The di 2 2k coatinuous strata and with thas drilling core
scientists were able to do tests on various geological properties of the rock which had no other comparable
rocks elsewhere tn Iceland. The drill site was Jocated in the valley of Reydarfjordur fiocd near sea Jevel
and the drlling process took place in the summers 1978 and 1979, the drilling siself was conducied by a
Canadian company (Bradiey Brosltd). The drll site location was chosen by following
critena(FRIDLEIFSSON, LB. et al. 1982 & ROBINSON, P! al. 1982):

-Advantage was taken of the deep glacial erosion of the geologically well known tertiary lava pile o
Fastern Teeland to pravide a | km exposed companent at the top of the section

«The drill sste is 8 ki east of the centre of the Thingmuli Central Volcano at a location within a dyke
swarm where crustal dilatation by north-south dikes is 10%

=The drill site is within 2 large area of anomalously high temperature gradient 80*C/fkm

-the reglonal gravity anomaly i average

28 publications aboul research projects of the IRDP well in Reydur{jéirdur were published in the Joumnal of
Geophysical Research from 1982, Vol, 87, pages 6339-6667

Fig. . the sito of the IRDP
il sile A0 1978 Oy
Jdhann Melgason,

Applied geological
research was conducted
between 1980 and the
turn of the millennium
the rescarch
Iceland was

utilization purposes such
as for ld  and  hot
water, for future hydro=
powet 1« and
wnpel iling for
connecting  of  isolated
towns. A lot of research
wils done by
Orkustofnun, the national energy authority but also private geological consulung offices were involved.

The first overview all cold waler resources in East Iceland was dope by Ami Hjartarson in 1978, called
ablskapur Austurfands”.
mperature 18 always lower than 100 "C. Prospecting work for kot water used for hesting utility was
nainly done by Omar Bjarki Smirason and Orkustofnun (later [SOR (lceland geosurvey)
Geothermal t in East Iceland was first used 1950 for heating up 2 swimming pool in Vopaafjordur
which is stll being used. Oone hole has boen drlled in the ares but it proved not 1o be 2 usable hole for the
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In a lake called Urridavatn, which is close to Egilsstadir, a geothermal water source was discavered
beczuse there were often iceless parts oa the frozen lake duning cold winters. The first testing was made in
1963 which confirmed the assumption of hot water on the bottom of the lake, From 1963 to 1983 cight
water wells were drilled for the town of Egilsstadir but only the last well was usable. Two more wells were
added in 2001 and n 2008,

Magnetic field measurements were made in Eskifjérdor in 1976 which led 1o the conclusion that there was
possibly hol water in the ground. Laler were resislance measurements conducted which further encouraged
suspects about hot water, The first hole was drilled 1999 and supsequent holes were drilled 2002 and
2004, which proved to be usable wells. From the year 2006 Eskifjordur town has been heated up with
geothermal heat.

Research is pow (2014) opgoing in the Hoffell area for the town of Hifn in Homafjéedur fjord and there
are positive signs that hot water is available

Fige « Gootharmal heat in Eastam lcaland,
map by iceland Geo Survoy.

Resarch for hydrospower projects was
made in areas around the glacial rivers

The furst report about s project was
published in 1989 by Skidli Vikingsson
“Fljésdalsvirkjun™. Another version of
this project was issued in 2006 with the
name “Kirshnjikavirkjun”, The main
research was dose by Skali Vikingsson
and Ingibjorg Kakdal from ISOR (former
Orkustofoun) and Agist Gudmundsson
from Jardiredistiolan,

Fig. . The area of Kdrahnikar in 2607 by Jahann Isbarg bafora the dam far the hydmo-powar plant was Balt and
duning the dam cansiurclion in 2008, by Martin Gassor.

Agst Gudmundsson is the main researcher for tunnel prospecting in Esst Iceland. In 2005 two tunnels
were constracted. The Fisknddstiardargong between Reydarfjordar ford and Faskridstjordar flord with a
length of 5900 m and Almannaskardsgong which is about 5 km north of Héfn with a length of 1300 m
Now (2013-2017) a tunnel between Eskifjordur and Nordfjoadus is in process picture XX, s total Jength
will be 7500 m. Other tunnels are planned in the future, such as Vopnafjardargong to avoid the 655 m high
climb over the Hellisheidi eystri pass which hies on the road between Egilsstadir and Vopnaljordur. The so
called Midausturland tunncl project from Seydisfjsrdur fiord to Mjdifjordur fjoed and from there to

Research History

Nordfjordur fjord or & tunnel between Seydisfjirdur and Egilsstadir is being planned and is to be executed
in the coming years. Roads that lead down to the fjords and to these villages are often closed in winter
because they lie over high mountain passes that gel unpassable for many days every year which resulis in
isolation for the people

Fig. . The narthomn antrance of Nordferdargtng tunnal betwoen Nordfidrdur and Esafidrdur, which is in consiruchon
2013-2017, by Christa M. Fouchts fanflf noch
Fig. . A drawing from the fieid book of George Waler in 7957 which shaws the same anee. He wsed [0 camp dose
fo where the antrance of the funnel is foday,

Fig. {telow). Biogone Samaonts in a chert (fasper) from

Graiddsiur Vialey Jasper is occuning abowt 10 km sround the cove of Geeiddeir Cantral Valcano, by Christe M.

Faucht,
In the 211 century there has been an increased
interest for geological research in East leeland
In 2004 C. M. Feucht (comnuthor of this book)
mapped  the Brewddalur area and resarched the
occurance of fossil bacteria in Jasper for her
Msc. thesis from the University of Beme,
Switzerland pscture XX. Foreign groups of
scientists from Deamark, Japan and [taly have
ulso published some interesting asticles about
cerain aspects of geology in East Ieeland. The
scientists, Olgeir Sigmarsson, Morten Riishuus,
Sigurjén Porarmsson, Porvaldur Pérdarsson, and
their students from the University of Iceland
bhave worked on adding to the knowledge of
geology in East Ieeland and the reselt s
noteworthy, Five bachelor thesis and two
master’s thesis were conducted about geological
features in the East fords from Edinburgh

Iniversity since 2012. The Ph, D, student Birgir Oskarsson has twice received recognition and awards for

his studies from an mtermationsl coaference of American Geophysscal Unzon (AGU) in San Francisco,

which is attended anpually by 20000 scieatists, His thesis, “The facies architecture of Neogene flood

ult groups in eastern Iceland: construints on lava morphology, emplacement mode, eraption rte und
L1810 be shed soon

There is also an ongoing Ph.D. research being conducted by R, A. Askew about the evolution of the

Breidulur volcanic system, “The Evolution of the Breiddalur Volcanic System, East fceland: Which came

first; the Central Volcano or the Dyke Swarm”
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Stone Collections and geology linked places In Eastern loeland

This chagler gives an overview of the stone collectioas in Eastern Iceland. Because 2 kot of people m the
East fhords collect stones as a hobby, it is difficult to get a complese list of all stone owners. In this chapaer

muscums and stone collections from Hofn, Djépivogur (4), Breiddalsvik (3}, Stodvartydrdur, Eskifjordur
NorMjérdur, Borgartjordur eysin (2) and Fljotsdalor are described.

Huldusteinn, Hiifn in Hornarfjirdur

Huldusteinn i a Stone Museum in the old Swimming Peol of Hifo in
Hamarfjordur, situated at Hafnarbraus 11

The stone and mineral collection consists of around 3000 minerals, mostly
from Bastemn lceland, h are recorded. Another 2000 stones (basically
jasper) are outside in the swimming pool area, which are not recorded

The owrers and collectors Asbjim Pérarinsson and Vigdis Vigfsdttr
opened the museum in summer 2010, They run it privately

It is open to the public, daily during the summer months, in winter it is
opened by agreement,

Contact information: 4352 2782240 ar 4354 848=2979

www huldusteinn.is

huldusteinn @ simnes is

Fig o The entrance of Fuldustann museum, the pedesinan crossing (s marked
by mineral namas, by Martin Gasser

Stones, bones and handcrafl from Vilmundur Porgrimsson, Djapivogur
Vilmundur Porgrimsson lives st Vikurland 7, in the w part of Djipivégur. In his house he Keeps
stones, wood and banes, which he found and is still find
where he is working handerall from wood,
bones and stones. He is one of few stone
sellers in Eastern Iceland, Citing himself,
“is everything in the house is for sale”. He
is also selling objects on the intermet, He
alters his objects little and his main

Aive is to leave the objects as they

atural Art,

maseum i$ open 10 the public and as
Vilmundur is used to saying 3
open.
Contect islormation
+ 354 4782058 or +354 868-9058
stonesandbones @ talnet.is

Fig. - The house and shop of VWmundur Bongrimasan in the wesdam part af Diopivoguy, by Vilmundur Pargrimsson.

Steinasafn Avduns, Djdpivogur

The Stone collection of Auwdunn Baldursson is situated 2t Mork 8 in the village of Dj

collection consists, oppoesite (o the one of Vilmundur {(zhove), caly of treated stones. The stones are
basically chert called jasper (Jaspls) in lceland. He cuts and polishes them which give an unbelicvable
varicty of structures and colors that become visible in the stones.

The Museum is open to ke public and opeaed daily during the summer months. The rest of the year the
museum can be opened by armangement

Contact information:

+354 8610570

www steinasafn wix com/steinasafn

Stone Collections

Fig. . Audunn, the awnar and codectar ¥ his stone musoum of cuf and poishod sfonas, by Mamn Gasser.

Stone garden and JFS hand crafl, Djapivogur
Jon Fridrk Sigurdsson, usually known as Jon |
Bergholti, produces handcraft from Ieclandic
wood and stones. His workshop is at Hamarsmyn
10 in the village of Djipivogur. Everyone is
welcome to visit his shop and take a Jook at the
stone collection in his garden for free.

Contact informarion

+354 478 8916 or + 354 899 8331

Fy in the gardan af Jon Fridek Sigurdsson i
Ouphvogus

Teigarhorn, Djdpivogur

Teigarhom, & farm situated about 5 km east of the village of Djupivogur, has been listed as a protected
geological site since 1975. The grounds of Teigarhom are mich in zeolites and the biggest scolesites
worldwide bave been found at this location, The lcelandic government purchased the site ia 2013 when
the Ministry of Environment declare cultural heritage and placed its daily supervision largely under
the responsibility of the community of DjGpivogur. A ranger lives al the farm house and welcomes guests
from 9 w0 §, and from 10 to 4 & weekends over the summentime. A part of the farmland is open to the
public where visitors can walk along marked paths of the raral coast side and visit a stone musesm
Zrolites are sirclly protected and may pot be disturbed from the rock bed nor may any loose items of
zeolites be taken from the area by visitors

It is to be noted that the cliffs are prone to crumbling and utmost care should be taken on the premises, It is
advised to suck to paths where possible

The minerals in the museam, collected mostly on

site by {ormal landowners and authonzed parties,

have been catalogued and determined by the

ranger of Teigarhom, geologists of Breifdalssetur

and geologists of The lcelandic Natural history

Department (N dtrdratfredistofng

Contzct information

Community of Dylpivogur =354 4788285

ustis/einstaklingar/nattura/fridlyse—

svaedi/austurlandteigarhorm/

djupivogur@djupivogur is

Fg. . Tho ranger of Taigarharn ot work, recovenng a
chafcadony, now kept in fhe slone musewn of
Toigarom, by MG)
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Fig. . the cid farm Spat - "
house of Taigarham Steinasafn Petru, Stodvarfjérour

o summer 2013, by Steinzsafn Petru is the most famous stone museam of leeland
Christa M, Foucht = and is s2id to be one of the biggest stone and mincral collection
in the world ia private property. L is situated =t Sunnuhlid,
FrarSarbraut 21 in the village v dedur, Petra

es that are
exhibited there. She passed away in 2012, 89 years of age and
her four children and family has kept on running the stone
museum. The exhibition has two parts: A big garden wilh
stones surrounding the hovse, and other stones inside the house
where the more precious samples are kept. The collection
Breiddalssetur, Gamla Kaupfélagid, Breiddalsvik consists of many thousands of stones. Thousands ol tounsts visit Steinasaln Petru every year and it is one
Situsted in the oldest house of Bresddalsvik (Gamls Kaupfélagid), is of the main turist attraction in East Cost of Iceland. The samples which are exhibited in the house are well
the geological center of Eastern Iecland (Breiddalssetur, founded in catzlogued, but not the ones in the garden. The muscum s open daily to the public during the summer
2008). It displays most of the minerals you can find in Eastern Ioeland. v monthes. In the winter months groups can contact 1o collection for viewings.
It is a small coliection of about 200 stomes but s systematically . Contact information:
catalogued by the finders who are the geological staff of Breiddalssetur +354 4758834 ar +354 5678306
See also stop xx. Breaddalssetur is lso in conlact to the owners of lwo WWw stelnapetra is
very big and most valuable local mineral collections who, bowever, < petrasveins@simnet.is / info@stcinapetra. is
don't want to get public at the time Fig. . The stone garden of Pedra Sveinsdddly, by Martin Gassor.
The house also holds an exhibitzon about the world famous British
volcanologist George PL. Walker (1926 5). He was a geological Steinasafn Siirens og Sigurborgar, Eskifjirdur
pioneer in the Eastern Fjords and the standard basic research was done ¥ This stoe museum is sitlusted al Lambeyrarbraut 5 in the
by him. Bresddalssetur owns all his original data and a part of his village of Eskifjrdur. The owner is Sigurborg Einarssddttir
sample collection She collected the stones togetber with her husband Stren
The exhibitions are open to the public. The museum is open daily Stirensen who died in 2004, [n her house are two rooms fall
during the summer. During the winter time it is possible to book an  Fig. - Apophyle fram Breiddialr of stones they collected during their lives, mostly in the B
appointment in advance valay, by Martin Gasser, Fjords. Some of the stones are cul amd polished. The
Contect mformation collection consists of about 3000 samples inside which are
2354 470-5565 or well catalogued
+354 470=5560 The museum is open 1o public whea the owner is al home.
www . breiddalssetur s o = Contact information: 4354 476-1177
info@breiddalssetar is r;
Qne of six wals of slanos in the musewn of Sigwrbarg and Saren, by Martin Gassor.
g The slone and
geology  exhbiion  of = Nétthrogripasafn (museum of natural history), Neskaupstador
BroVdafssetur i late | ' The muscum of natural history (Néttdrugripasafn Neskaupstadar) is operated by the community of
:‘::i,m, ",w":a sti':o:(wf\: . - Frardabyged and Natdrostols Austurlands (nass). It was founded in 1965 and the well known suthor,
Goseer - % biologist and former politician Hjdrkeifur Guttormsson was the first curator, It is situated in Safnahisid

(house of museums) on the top floor st Egilsbraut 2 in Neskaupstadur in the Nordfjordur Gord, The

muscum’s stone collection consists of vanty of stones found in Iecland. Most of the stones were given to
Fagridalur in Breiddulur, Breiddalsvik : the museum by local collectars, It is beautifully exhibited together with biological items. The museum is
The owner and collector of this stone collection is open daily during the summer months bul in winter time by appointment.
Stefin nsson, the farmer of Fagridalur, in the pdapz ¥ Contact information
south Exstern part of the Breiddalur Valley. He keeps - phone: summer +354 477=1774 winter +354 477=1454, 4354
most of hus stones in & workshop in his house, where he 1709063 or +3 2 860-4726 :
has cut and polished some of them. It contains 1000= natturugripasatn fjardabyggd is/safnid/
2000 samples. Nearly all of them are from the safn@fjardabygad.is ar
sunundings of Breiddalur and neighboring fjords, The WWW .Ila4l>.‘"lll'.|L".p,‘l|,\ fopliva=com_content&view=article&id
1 3&Itemid« 140

collection is not cataloged. The collection is not open e
nafina.is

to the public.

Coentect mnformation: =354 475«5778 or +354 852=15870
Fg. . Part of the sfone axhibtion o the mussiam of Nafusl fvstary
Fig. . The fermer Stefiin Stefinsson in s “stane room”, by Martin Gussa. (Natdnugnpasafn) in Neskaupstadur, by Martin Gasser.
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Sniefellsstofa, Skriduklaustur, Fljotsdalur

Snxfellsstofa is the Visitor Centre of the eastern part of Vamnajokull National Park
(Vatnajokulshjédgardur), situated in Fljétsdalur valley, 38 km south of Egilsstadir. It was opened in 2010
and the building s the first eco friendly bowse in Iceland, centificated by the British standard BREEAM.

It does not have a big stone collection bt provides high quality information about the ares of Snafell,
Kverkfjoll 2nd Vatnajokull in general. The exhibition is very modern, 2 well as touchable samples, it has
something for everyone, [Uis recommended that travelers stop there before heading to Snaefell.

The visitor censer is open during the summer months and by appeintment in winder time

Contect information:

+354 4700840

www, vatnzjokulsthjodgardur is'thjonusta/gestastofur/snacfellsstofa/

sanefellsstofa@vip.is

Altacafé/Alfasteinn, Borgarfjordur eystri

In the town Bargarfjordur Eystn is 2 workshop called
Alfasteinn where things are made out of stone which
orngin from the suwroundings. The objects made there are

sold at the coffee shop Alfacafé which is situated in the
street Idngardur in the village. The workshop also makes
ohjects from orders. A lot of the furniture in Alfacafé is
made of rock which is impressing to see for everyone

who likes stones

Contact: +354 472=5900, +354 862=9802 ar +354
R92.9802

http:'www borgarfjordureystr is/ferdathjonustahand ver
k/alfasteinn

www bargarfjordureystras/ferdathjonusta/matsolustadir
‘alfacafe

alfacafe@simnet.is

Flg. « The shap of A¥asteinn and the caffes bar Atfacafé, /s in

the same room, by Marmin Gassar,

Fig. . Outside in front of Alfacalé, the suthar of the book closs 1o the bigges! recoversd plece of chert (fespls) in
fcaland, by Matin Gasser

Fig. . View into the exhidition room of Snefalssiofs, by Mertin Gasser,

Stone collection of Helgi Arnbjirnsson, Borgarfjirdur eystri

The stone collection of Helgi Amgrimsson consists if stones which Helgi was collecting in the area of
Borgarfiicdur eysin aml Vikur close to Borgarfjordur. The region is famous for the geological diversily
and rare minerals, Helgi was the director of the Alfasteinn company (see above) for many years and the
collection was exhibited there ot that time,

The collection s ruther small but conteals &

variety of minerals and there are some very

precious samples in it (picture xx). The

main  suthor of this book utled the

collection as the most beauwtiful one in East

feeland. It is located in the old post affice

where ZEvintyraland s today. The muscum

is open daily during summer months but

in winler tme by sppointment.

Contact information

Bryndfs Snjéifsdéaticr  Rétarholi  +354

4729913 or +354 8939913 Anwly

helgima@mi is | Ipattes <

Piclure: Rare guarlz type amethys!, dacaraled mih o calctls rose. The stone was found as a closed amygauls and
cuf, by chance e calils ramainad infact,
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