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INTRODUCTORY REMARKS
The large archipelago with thousands of islands along 
the coast in south Helgeland has entranced visitors 
for thousands of years. The Norwegian explorer and 
 scientist Fridtjof Nansen wrote in 1897, “this is a fairytale 
world in itself, a dreamland”. Today, this is the landscape 
in which Trollfjell Geopark is situated. The area has 
been inhabited for more than 11,000 years. The unique 
 geology is the foundation for a landscape that is rich in 
resources, where early humans settled around the rising 
mountains and found food in the  shallow sea. A more 
obvious link between geology, landscape and cultural 
history can hardly be found anywhere. 

In Trollfjell Geopark, the landscape is dominated by the broad area 
of shallow sea with the archipelago of small islands and skerries 
fringing the mainland and stretching far out to the open sea – the 
Z[YHUKÅH[��:[LLW�JVHZ[HS�TV\U[HPUZ�MVYT�H�IV\UKHY`�[V�H�OPU[LY-
SHUK�WPLYJLK�I`�MQVYKZ��HUK�V\[�VU�[OL�Z[YHUKÅH[�PZVSH[LK�WLHRZ�
Z[HUK�PU�Z[HYR�JVU[YHZ[�[V�[OL�LU]LSVWPUN�VWLU��ÅH[�HYJOPWLSHNPJ�
landscape. In northern parts of the area, the islands form long 
JOHPUZ�VYPLU[LK�PU�H�WH[[LYU�[OH[�YLÅLJ[Z�[OL�MVSKPUN�VM�[OL�ILKYVJR�
PU�[OL�*HSLKVUPHU�TV\U[HPU�JOHPU��;OL�Z[YHUKÅH[�SHUKZJHWL�PZ�H�
characteristic feature of the Norwegian coast from Rogaland in 
the south to  Finnmark in the north, but nowhere is it better devel-
oped than in Helgeland. 

;OPZ�PZ�H�THNUPÄJLU[��^LH[OLY�[VYU��JVHZ[HS�SHUKZJHWL�^P[O�O\NL�
JVU[YHZ[Z��;OL�SHUKZJHWL�L_WLYPLUJL�PZ�PU[LUZPÄLK�I`�[OL�NYLH[�
variations from one season to another, ranging from light summer 
nights with virtual midnight sun to dark winter months with short 
days and frequent displays of the northern lights, Aurora Borealis. 

The municipalities of Brønnøy, Vega, Vevelstad, Sømna, Bindal 
and Leka are cooperating on the Trollfjell Geopark project. The 
vision of a geopark originates from a tourism strategy in southern 
 Helgeland and the selection of Leka as the Geological Monument 
of Norway. But the initiative is also based on the world heritage 
status of the Vega Archipelago. The aim is to raise our sights 
beyond the national sphere and view geological heritage and 
natural and cultural assets as a single entity in a region that has 
much in common. A regional perspective on geological heritage 
and natural and cultural assets entails automatic comprehensive 
thinking and connection with natural resources.

 EXPERIENCES 
AND NEW 

 KNOWLEDGE 
ABOUT UNIQUE 

GEOLOGY
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TROLLFJELL GEOPARK is intended to 
help make the area more attractive and to 
create values by paving the way for world-
class activities and experiences based on 
the unique geological  history and features 
in southern Helgeland and Leka.

TROLLFJELL GEOPARK wants to present 
the unique geology in a new and thrilling 
way, help to  enhance knowledge about 
the attractions in the park and tie them 
together.

TROLLFJELL GEOPARK will help to en-
hance pride and strengthen local identity. 

TROLLFJELL GEOPARK is seeking 
approval  as a UNESCO Global Geopark. 
Such an approval will encourage safe-
guarding the area for generations, is a 
stamp of quality and opens doors to new 
international markets.

Photo: A. Bergengren
The myth
Trollfjell Geopark has its name from the famous myth about the 
Troll Mountains in the north of Norway. Legend has it that the troll 
king Suliskongen had eight beautiful daughters. As the sisters 
bathed in the sea one summer night, the Horseman passed by 
and fell in love with the youngest sister, 
Lekamøya. He decided to steal her, and 
rode after the sisters, who started to 
ÅLL��:L]LU�VM�[OL�ZPZ[LYZ�Z[VWWLK�[V�OPKL�
outside Alstahaug, but the eighth, Leka-
T¥`H��JVU[PU\LK�OLY�ÅPNO[�ZV\[O��(Z�[OL�
Horseman realised he would not catch up 
with her, he got angry and decided to kill 
her rather than let her escape. As he lifted 
his bow and arrow, the king of the Sømna 
mountains saw what was going to happen. 
Just as the Horseman put an arrow to his 
bow, the King threw his hat in its path and 
saved Lekamøya, who continued south to 
Leka. The King’s hat sank in the sea with a 
hole in the middle left by the arrow. As the 
sun rose, the trolls turned into stone and 
still reside here as the mountains we can 
see today.

Of the mountains in the myth, Torghatten, 
 Lekamøya and the Sømnes mountains are 
in Trollfjell Geopark.  
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The seven sisters (De syv søstre), the Horseman (Hestmannen) 
and Suliskongen are further north. The name Trollfjell Geopark 
YLÅLJ[Z�[OL�SVUN�OPZ[VY`�VM�RPUZOPW�IL[^LLU�O\THURPUK�HUK�[OL�
surrounding mountains. The tradition of relating stories and giving 
names to each mountain enabled safer navigation in the challeng-
ing archipelago full of shallows, and in the forests and mountains 
where lack of roads and unpredictable weather made knowledge 
of the landscape essential for survival.

Geological summary
The Trollfjell Geopark displays a 500 million year long geological 
macro-cycle, from ocean to ocean. The bedrock is composed of 
rocks that once were formed beneath, in and along an ancient 
ocean - The Iapetus. They display the architecture of an oceanic 
JY\Z[�HUK�[OL�[YHUZP[PVU�[V�JVU[PULU[HS�ZL[[PUNZ��HZ�^LSS�HZ�[OL�ÄUHS�
closing of this ocean resulting in the continent-continent collision 
forming the Caledonian mountain chain 400 million years ago. 
The present landscape forms the margin of a ‘new’ ocean, the At-
lantic. Glacial erosion has uncovered the rocks from the past, and 
shaped a unique coastal landscape of monumental mountains 
YPZPUN�MYVT�[OL�Z[YHUKÅH[�^P[O�P[Z�U\TLYV\Z�PZSHUKZ��;OL�SHUK�OHZ�
been lifted several hundred meters by isostatic rebound since the 
last Ice Age, and the relative sea level has fallen more than 100 
meters. Ancient shorelines can be seen up to this level, where 
[YHJLZ�MYVT�[OL�ÄYZ[�ZL[[SLYZ�HYYP]PUN��������`LHYZ�HNV�HYL�MV\UK�

��University excursion at 
Leknesøyan. Vega at the 
horizon. 

��View from the 
 Torghatten hole.  

�  Beautifully banded 
and folded bedrock at the 
coastal outcrops by the 
restingplace in Tosen-
fjorden. 
 
Photos: A. Bergengren

1

2 3



9

GEOLOGICAL DESCRIPTION
CONNECTED LANDSCAPES IN TIME AND SPACE
The Trollfjell Geopark is established upon the knowledge and 
impression of a rich and unique geological heritage. From ancient 
times, settlers and travelers along the coast have used and de-
pended on this landscape, the rocks and processes that formed 
it, and processes that still are actively changing it. The Trollfjell 
Geopark conveys many stories about connected landscapes: the 
geological landscapes linking 500 million years of evolution of the 
Earth’s crust; the evolution of the post-Ice Age landscape and the 
living conditions for the people settling in it; the resources in the 
bedrock and the daily life of the people; the geological diversity as 
a base for the biosphere; the geological landscape as foundation 
for rich mythology and deep stories.  

Bedrock map of Trollfjell 
Geopark. Map NGU 
2015.

Granite & granodiorite
Syenite & monzonite
Quartz diorite & tonalite
Diorite & gabbro
Serpentinite
Metagabbro (ophiolitic)
Greenstone & pillow lava
Amphibolite
Mica schist & 
mica gneiss
Mica schist & 
metasandstone
Metasandstone
Conglomereate
Quartzite
Calcareous schist & 
conglomerate
Calcite marble
Mylonite
Undiff. 
metasedimentary rocks
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The Trollfjell Geopark displays a 500 million years long geological 
macro-cycle, from ocean to ocean. The bedrock is composed of 
rocks that once were formed beneath, in and along an ancient 
ocean – the Iapetus Ocean. They display the architecture of an 
oceanic crust and the transition to continental settings, as well as 
[OL�ÄUHS�JSVZPUN�VM�[OPZ�VJLHU�YLZ\S[PUN�PU�[OL�JVU[PULU[��JVU[PULU[�
collision forming the Caledonian mountain chain 400 million years 
ago. The present landscape forms the margin of a ‘new’ ocean, 
the Atlantic. The rocks that once were formed by the deposition 
of sand and gravel along the margin of the Iapetus Ocean almost 
500 million years ago are now forming the bedrock beneath mod-
ern beaches and riverbanks. 

Before and during the Ice Ages, the modern bedrock was grad-
\HSS`�JHY]LK�I`�LYVZPVU��SLH]PUN�H�ZJ\SW[\YLK�SHUKZJHWL�YLÅLJ[PUN�
the diversity of rocks. The hard, resistant ones as monumental 
mountains, the softer carved down to a sub-horizontal plateau, 
MVYTPUN�[OL�Z[YHUKÅH[�^P[O�P[Z�U\TLYV\Z�PZSHUKZ��ZOHSSV^�ZLHZ�HUK�
dangerous skerries. A distinctive feature of the area is the utilisa-
tion of the geological landmarks as tools for safe navigation. Such 

Granitic to gabbroic rocks,
465–425 mill. years
Granitic to dioritic rocks, 
>465 mill. years
Conglomerate, schist, 
sandstone, marble, 
480. mill years
Peridotite, gabbro, lava 
(oceanic crust), 
497 mill. years
Mica schist, mica gneiss, 
marble, 
older than 550 mill. years
Precambrian gneiss & 
Caledonian nappes, 
Baltica

Age map of Trollfjell 
Geopark. Map NGU 
2015.
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ancient knowledge created deep stories and rich myth ology; the 
monumental landmarks as representations of spectacular strug-
gles among the Trolls. 

The area covered by the geopark is increasingly acknowledged 
as one of the most beautiful stretches along the Norwegian 
coastline. Visitors have through hundreds of years been amazed 
by this landscape, wondering about its formation. The beauty is in 
the diversity: of landscape forms, ecosystems, rocks and cultural 
heritage. All these are connected, with the geology as the driving 
force. Trollfjell Geopark seeks to combine insight with nature 
experience, promoting a rich geological heritage and the interde-
pendency between man, geosphere and biosphere.

THE CAMBRO-SILURIAN LANDSCAPE
The Late Proterozoic and Cambro-Silurian rocks of the Trollfjell 
Geopark display magmatic, sedimentary and tectonic processes 
related to the plate tectonic events that eventually lead to the clo-
sure of the Iapetus Ocean and the collision between the Baltica 
and Laurentia continents. The rocks display evidence of ocean-
ic spreading, subduction zones, magmatic arcs and orogenic 
episodes.

The Trollfjell Geopark forms the westernmost parts of the Nor-
wegian Caledonides, which extends along western Scandinavia 
from southernmost Norway to the Barents Sea. These rock units 

Vollvika in Vevelstad. 
Photo: Ø. Nordgulen
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are the remains of the Caledonian Mountain Belt, which formed a 
Himalaya-scale mountain range in Silurian-Devonian times (430 to 
����TPSSPVU�`LHYZ�HNV���;OL�*HSLKVUPKLZ�YLZ\S[LK�MYVT�[OL�JVSSPZPVU�
between the ancient continents Baltica (Scandinavia) and Lauren-
tia (North America and Greenland). Remaining parts of the moun-
tain belt preserved in North America and Greenland, mirror their 
counterparts in Scandinavia and provide strong evidence that 
[OL�JVU[PULU[Z�^LYL�VUJL�ÄYTS`�TLYNLK�WYPVY�[V�[OLPY�ZLWHYH[PVU�
following the opening and growth of the modern Atlantic Ocean.  

The two ancient continents were once separated by an old-
er ocean (the Iapetus), which was slowly shrinking as the two 
continents approached each other. In the geopark area, the rock 
units tell us the story about the rise and fall of the ancient ocean, 
MYVT�ILPUN�HU�º([SHU[PJ�[`WL»�VJLHU�\U[PS�[OL�JVU[PULU[HS�KYPM[�ÄUHSS`�

Table 1: 
EVENTS, ROCK TYPES AND AREAS 

Time/ Period Event Rocks Areas

1) Neoproterozoicum Sedimentation on the 
Laurentian margin

Marble, schist, 
metasandstone

Along Tosenfjord, in Velfjord and on the 
westernmost islands

2) Early Cambrium Rifting of the Laurentian 
margin

3) 497 Ma Formation of oceanic crust 
in a marginal basin

Peridotite, gabbro, 
THÄJ�K`RLZ�HUK�SH]H

The Leka Ophiolite and other 
ophiolite fragments i.e. at Kollstrau-
men-Sørfjorden, Nevernes in Velfjord, 
Bolvær in Brønnøy and Esøya in 
Vevelstad.

���� ��������4H Uplift and erosion of the 
ophiolite

Palaeo-terrain sur-
face, regolith

Leka and Bolvær

���J������4H Deposition of a transgres-
sive sedimentary sequence 
on top of the ophiolite 

Conglomerate, 
metasandstone, 
schist, marble

Leka, the Brønnøysund area, western 
Vevelstad, Kollstraumen-Sørfjorden, 
and as a continuous belt between 
Bindal in the south, across Tosenfjord 
and into Velfjord.  

���J����������4H Burial, deformation and 
metamorphism; emplace-
ment of fold-thrust nappes 
(Taconian Orogeny) 

Medium- to High-
grade metamor-
phism

Supracrustal rocks in the area

7) 475 Ma Partial melting of the supra-
crustal rocks and batholith 
intrusion

Granite, granodiorite, 
diorite

Vega Intrusive Complex, Hamn granite, 
Torghatten Pluton

������������ Intrusion of large batholiths 
formed in a continental arc

Granite, granodiorite, 
diorite, gabbro

Andalshatten Batholith, Heilhornet 
Pluton

 ��������� Closing of the Iapetus 
ocean, Scandian phase of 
the Caledonian Orogeny

Low-grade meta-
morphism, folding 
and thrusting



13

closed it. Each of the rock units in the geopark gives us fragments 
of this story, as shown in Table 1.

All the bedrock sites in the geopark display one or several of 
[OLZL�Z[HNLZ��;OL�NLVWHYR�V\[Z[HUKPUNS`�KPZWSH`Z�Z[LWZ���[V����
giving a unique insight in the plate tectonic processes governing 
[OL�SHZ[����TPSSPVU�`LHYZ�VM�[OL�HUJPLU[�0HWL[\Z�6JLHU��/LUJL��
four core areas have been selected: The Leka Ophiolite (step 3, 
4 and 5), the Bolvær archipelago (step 4, 5 and 6), Vega (step 7) 
HUK�=L]LSZ[HK��Z[LW�����;OL�JVYL�HYLHZ�HYL�HSZV�V\[Z[HUKPUN�PU�H�
global context, in providing text-book examples of ocean crust 
formation, metamorphism and ductile deformation, and batholith 
formation and emplacement; a view into the deep processes of 
plate tectonics in the earth’s crust.

The Leka Ophiolite: Late Cambrian spreading ridge
Ophiolite complexes are remnants of ancient oceanic crust that 
once formed in the deep sea. Understanding of such deep-sea 
areas is central to science as these cover more than 60% of 
Earth’s surface. They are the most dynamic parts of the planet, 
HUK�[OL�]VSJHUPJ�JY\Z[�[OH[�MVYTZ�[OL�WYLZLU[�KLLW�ZLHÅVVY�OHZ�
developed within the last 200 million years of Earth’s 4.6 billion 
years long history. 

6WOPVSP[L�JVTWSL_LZ�^LYL�ÄYZ[�YLJVNUPaLK�HZ�YLTUHU[Z�VM�VJLHUPJ�
SP[OVZWOLYL�PU�� ����0U�5VY[O^LZ[�,\YVWL��H�U\TILY�VM�*HSLKV-
nian ophiolite complexes have been distinguished as remnants 
of the ancient Iapetus Ocean. Dating of these complexes has 

Geological map of Leka. From NGU 2015 

SKEI GROUP
(Early Ordovician)
Metasandstone 
& conglomerate

LEKA OPHIOLITE
(Late Cambrian)
Crustal rocks
Pillow lava
Sheeted-dyke 
complex
Quartz keratophyre
& plagiogranite
Gabbro
Dunite
Mantle rocks
Harzburgite
Other Caledonian
nappes
Authochtonous 
Precambrian gneisses
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revealed that most of them formed within a 10-million-year period 
in the Late Cambrian and Early Ordovician (around 490 million 
years ago). The volcanic rocks from these complexes show 
 compositional signatures that point towards their formation in 
back-arc basins close to subduction zones. The Mariana Arc 
Z`Z[LT��PU�[OL�>LZ[LYU�7HJPÄJ��OHZ�ILLU�WYVWVZLK�HZ�H�TVK-
ern example of the geotectonic environment within which these 
 Caledonian ophiolite complexes formed. 

Of all the Caledonian ophiolite complexes, the Leka ophiolite is 
outstanding. The exposures of upper mantle and lower  crustal 
lithologies are spectacular and among the best observed any-
where. Here, mantle peridotites - sometimes referred to as mantle 
tectonites because of their strong high-temperature tectonic 
fabric - are 100% exposed along glacially eroded and polished 
Z\YMHJLZ��6U�Z\JO�L_WVZ\YLZ��YLSH[PVUZOPWZ�IL[^LLU�KPќLYLU[�
rock types and structures can be studied in detail. This provides 
knowledge about the geologic processes that take place in the 
mantle below spreading ridges. Deformation structures and 
JYVZZJ\[[PUN�PNULV\Z�IVKPLZ�NP]L�PUZPNO[Z�PU[V�[OL�K\J[PSL�ÅV^�
of mantle and the upward migration of melt from the mantle to 
[OL�JY\Z[���HUK�L]LU[\HSS`�[V�ZLHÅVVY�]VSJHUVLZ��-YVT�[OLZL�
mantle tectonites one can cross the mantle-crust boundary on 
foot. When passing across this boundary, the rocks change 

Bright red bedrock 
at Leka. Photo: A. 
 Bergengren
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their character. Above the mantle-crust boundary, the rocks are 
layered. Several tens to hundred-meter-thick units of olivine-rich 
rocks (dunite) are here interlayered with pyroxene rich units. This 
SH`LYLK�WLYPKV[P[L�ZLX\LUJL�KLTVUZ[YH[LZ�[OH[�[OL�PUÅ\_�VM�THN-
ma from the mantle to the lower crust is episodic – in a similar 
way as volcanic eruptions occur as discrete events.

This layered series also provide insights into the nature of crustal 
magma reservoirs and the crystallization of magma within the 
lower crust. Within this layered sequence there are numerous thin 
horizons that are enriched chromite and nickel sulphides. These 
layers also contain platinum group elements (Ru, Rh, Pd, Os, Ir, 
Pt) that are present in rare minerals and in alloys. Although these 
deposits are sub-economic, they illustrate how metals important 
[V�TVKLYU�ZVJPL[`�ILJVTL�LUYPJOLK�PU�SH`LYLK�\S[YHTHÄJ�HUK�
THÄJ�THNTH[PJ�JVTWSL_LZ��

Further up-section the peridotites grades into gabbro. Here, 
plagioclase appears, the amount of olivine decreases and the 
density of the rocks drops as a result of this change in mineralogy. 
In ocean basins, this up-section density decrease is observed by 
a distinct decrease in seismic velocities. This velocity decrease, 
which is named the Mohorovicic Discontinuity (Moho), typically 
VJJ\YZ�H[���[V���RT�KLW[O�ILSV^�[OL�ZLHÅVVY��;OL�4VOV�ILSV^�
[OL�VJLHUPJ�IHZPUZ�PZ�NLULYHSS`�YLNHYKLK�[V�YLÅLJ[�[OL�[OPJRULZZ�VM�
the oceanic crust.

However, as seen on Leka and many other ophiolite complexes, 
the true crust-mantle transition (termed the petrologic Moho) is 
sometimes present at a deeper level where the layered peridotites 
grade into mantle tectonites. 

At Leka, the mid-crustal part of the ophiolite is not as well 
exposed as the lower crustal and mantle sections. However, 
high-level gabbros and sheeted dykes, which represent tabular 
feeder channels to the above volcanic sequence, can be seen 
along some shore sections, for example at Madsøya. Further 
up-section, the volcanic part is again remarkably well exposed. At 
Leknesøyan, islands just north of Leka, “text-book” examples of 
KPќLYLU[�[`WLZ�VM�Z\ITHYPUL�]VSJHUPJ�KLWVZP[Z�JHU�IL�ZLLU�HSVUN�
[OL�ZOVYLZ�VM�[OL�PZSHUK��7PSSV^�ÅV^Z��ZOLL[�ÅV^Z�HUK�]VSJHUPJ�
breccia demonstrate the range of volcanic products that may 
MVYT�VU�[OL�ZLHÅVVY��;OPZ�YHUNL�PU�]VSJHUPJ�MLH[\YLZ�YLÅLJ[Z�[OL�
ZLHÅVVY�[VWVNYHWO �̀�THNTH�WYVWLY[PLZ�HUK�LY\W[PVU�YH[LZ��
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)L[^LLU�Z\JO�SH]H�ÅV^Z��[OPU�SH`LYZ�VM�JHYIVUH[L�YPJO��KLLW�ZLH�
sediments can locally be seen. These accumulations of sediments 
document shorter or longer pauses between eruptive events. In 
the deep-sea, sediment accumulates at very slow rates (typically 
less than 5 cm/1000 years), and the sediment layers present 
 between some of the volcanic units at Leknesøyan provide 
insights into the temporal dimension that is fundamental for 
 understanding geology. 

Locally, pink-coloured, manganese-rich layers can also be seen 
between volcanic units. They were formed during episodes of 
ZLHÅVVY�O`KYV[OLYTHS�HJ[P]P[`�HUK�ZPNUHS�[OH[�ISHJR�ZTVRLYZ�^LYL�
KPZJOHYNPUN�TL[HS�YPJO�Å\PKZ�PU[V�[OL�^H[LY�JVS\TU�ZVTL^OLYL�
nearby. At Leka – as in all other ophiolite complexes - smaller and 
SHYNLY�Z\SWOPKL�KLWVZP[Z�^P[ULZZ�[V�[OL�L_[LU[�VM�ZLHÅVVY�O`KYV-
thermal activity. Ophiolite-hosted, massive sulphide deposits have 
been an important source of base metals such as Cu and Zn. 
(S[OV\NO�VUS`�ZTHSS��Z\I�LJVUVTPJ�KLWVZP[Z�OH]L�ILLU�PKLU[PÄLK�
at Leka, they still demonstrate how hydrothermal activity has af-
fected the rocks, and how massive sulphide deposits form at the 
ZLHÅVVY�HZ�H�YLZ\S[�VM�^H[LY�YVJR�PU[LYHJ[PVUZ�

:PTWSPÄLK�ZLJ[PVU�[OYV\NO�
the Leka Ophiolite. 
 Drawing: Trond Slagstad, 
NGU (2015)
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Leka is voted the Geological Monument of Norway, and the Leka 
Ophiolite Complex is outstanding among the world’s ophiolite 
complexes. In addition to being well studied, the continuous, 
unweathered sections make it possible for the visitors to grasp 
the complexity of the oceanic crust, or just to embrace the excite-
ment of a walk into the earth’s interior.

The Bolvær archipelago
Back-arc basins are among the most unstable geological terrains 
on earth, characterized by rapid uplift and burial, earthquakes and 
volcanism. This was also the case along the Laurentian margin 
in the Late Cambrian and Early Ordovician. Not long after its 
formation, the oceanic crust was uplifted and eroded. An irregular 
landscape formed, with mountains and valleys. Sediments were 
deposited by rivers in the valleys and as talus below fault escarp-
ments. Aluminium enrichment in weathered rock indicates a dry 
and warm climate. The landscape may be compared with Cyprus 
today, where the Late Cretaceous Troodos Ophiolite has been up-
lifted as a consequence of the African plate subducting (“diving”) 
beneath the Anatolian. 

Sea level started raising again, and the Early Ordovician land-
ZJHWL�^HZ�NYHK\HSS`�ÄSSLK�^P[O�ZLKPTLU[Z��ÄYZ[�ILHJO�HUK�
shoreface conglomerate and sandstone, later marine turbidites, 
carbonates and clay. The lowermost sediments were derived 
exclusively from the ophiolitic subsurface. Upwards in the succes-
sion, continentally derived material become more and more domi-
UHU[��YLÅLJ[PUN�H�JSVZL��JVU[PULU[HS�ZV\YJL�JVYYLZWVUKPUN�^P[O�[OL�
lithologies (and zircon composition) of the Laurentian continent.

The ancient terrain surface (unconformity) can be followed over 
large areas in the geopark.

At northeast Leka, the unconformity and the overlying sediman-
tary rocks of the Skei Group is rotated almost vertically. This is 
particularly visible along the well-marked geotrail, where one may 
literally walk back and forth crossing the Early Ordovician terrain 
surface.

The best exposures are, however, at the Bolvær archipelago, west 
of Brønnøysund. The area is accessible only by boat, but when 
`V\�ÄUHSS`�NL[�[OLYL��[OL�YL^HYK�PZ�\UPX\L�L_WVZ\YLZ�VM�VWOPVSP[L�
YVJRZ��[OL�HUJPLU[�[LYYHPU�Z\YMHJL�HUK�^LH[OLYPUN�WYVÄSL�ILULH[O��
HSS�[OL�ZLKPTLU[HY`�YVJRZ�ÄSSPUN�[OL�[LYYHPU�HUK�ÄUHSS`�JV]LYPUN�P[�HZ�
the land drowned in the sea. Although the rocks in the area are 
TL[HTVYWOVZLK�HUK�MVSKLK��[OL�ZOLS[LYPUN�LќLJ[�VM�[OL�VWOPVSP[L�
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fragment to the nearest sedimentary rocks makes it possible to 
recognize sedimentary structures, and even to reconstruct the 
landscape evolution at this particular place. This unique preserva-
tion of rocks in such a high-grade metamorphic terrain makes the 
site a key area for understanding the Early Ordovician landscape. 

;OL�Z\WYHJY\Z[HS�YVJRZ�VM�[OL�;YVSSMQLSS�.LVWHYR�OH]L�Z\ќLYLK�\W-
per greenschist facies metamorphism or higher, meaning that the 
YVJRZ�^LYL�L_WVZLK�[V�TVYL�[OHU���RI�WYLZZ\YL�HUK�[LTWLYH[\YL�
higher than 500°C, i.e. at least 20 kilometres beneath the Earth’s 
surface. The peak of metamorphism took place around 475 
Ma, simultaneous to the most intensive ductile deformation and 
emplacement of fold-thrust nappes onto the Laurentian margin. 
In most of the area, the rocks are so altered that primary features 
related to their formation are rarely observed.  

Geological map of Bolvær 
Area. From Heldal 2001.
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The Bolvær archipelago is hence an exception. Here, one may 
study metamorphic mineral growth in the sheltered metasedimen-
tary rocks, and also early deformation episodes that have been 
overprinted by later ones at other places in the region. As a text 
book example of metamorphic mineral growth in various litholo-
gies and structural geology (folding, axial plane cleavage forma-
tion, etc.) the site has a great value also beyond its role as a key 
site for understanding the regional geology.

The Bindal Batholith
Batholiths represent large volumes of igneous rocks, formed from 
crystallizing magmas deep in the Earth’s crust. They are com-
posed of multiple igneous bodies, or plutons, of igneous rock of 
irregular dimensions. Individual plutons are crystallized from mag-
ma that moved upward from a zone of partial melting in the lower 
to middle parts of the Earth’s crust. Large batholiths commonly 
form the core of magmatic arcs that are present above subduc-
tion zones and are often a result of crustal thickening, transfer of 
magma and heat from below due to colliding island arc systems. 

The Bindal Batholith is the largest Caledonian batholith in Norway, 
and consists of a mosaic of more than 50 major intrusions span-
UPUN�HNLZ�MYVT�JH������[V�����4H��;OL�HTHSNHTH[PVU�VM�UHWWLZ�
within the Helgeland Nappe Complex and Bindal magmatism are 
the result of collision of arc terranes within the shrinking Iapetus 
Ocean. The earliest phase of batholith formation took place near 
the Laurentian margin, whilst the late phases are believed to be 
related to subduction and the initial collision between the conti-
ULU[Z��Q\Z[�WYPVY�[V�[OL�¸NYHUK�ÄUHSL¹�VM�[OL�*HSLKVUPHU�6YVNLU �̀�

Two of the intrusive complexes within the greater Bindal Batholith 
have been selected as core sites in Trollfjell Geopark; the Vega In-
trusive Complex (early phase) and the Andalshatten Batholith (late 
phase). Both are well studied and documented and collectively 
display world-class outcrops of a range of features of importance 
for the understanding of batholith formation. 

The Vega Intrusive Complex
The same tectonometamorphic event that is so beautifully 
exposed on the Bolvær archipelago, led to partial melting of the 
sandstones and schists.

This resulted in the formation of large, granitic intrusions forming 
the major part of the Vega island and the adjacent archipelago. 
The emplacement and crystallization of the granite is dated to 
about 475 million years.
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The Vega intrusive complex is a fairly homogeneous body ca. 350 
km2 in extent, and consists mainly of granitic and granodioritic 
rocks. Due to westward tilting of the intrusive complex after its 
formation, subsequent erosion has actually revealed a 7 to 17 
kilometre thick crustal section, exposing asymmetrical internal 
zoning of the intrusive complex. Northeast Vega and the western 
half of the island Ylvingen consists of biotite granite and garnet-bi-
V[P[L�NYHUP[L�^P[O�H�^LHR�THNTH[PJ�MVSPH[PVU�KLÄULK�I`�IPV[P[L��
Locally the rocks are porphyritic with up to 2 cm long K-feldspar 
phenocrysts. On Vega, Søla and islands southwest of Vega, we 
ÄUK�TLKP\T�NYHPULK�NHYUL[�ILHYPUN�T\ZJV]P[L�IPV[P[L�NYHUP[L�
and granodiorite with local magmatic layering and/or foliation. 
The western part of this unit contains cordierite and sillimanite. 
The Fugleværet granodiorite occupies a zone along the western 
contact of the Vega intrusive complex. Cordierite is present as 
cm-scale phenocrysts; in places, cordierite form large nodules or 
exhibit spectacular dendritic shapes. 

The mineral composition of the granite shows that it crystallised 
from a melt that was formed by partial melting of rocks similar 
to the sedimentary rocks occurring to the north of the granite. 
Compositional variation within the Vega complex is mainly due to 
unmixing of evolved melt fractions from residual minerals/phases. 
Migmatitic rocks are commonly present along intrusive contacts, 
and also occur as dykes that intrude the host rocks, e.g. on 
northern Ylvingen and northwest Vega. Varieties of migmatite 
(partially melted rock) are present on the nortwestern part of Vega: 
here, it is possible to envisage the entire process from melting 
of sedimentary rocks to the formation of a huge batholith. Some 
of the rocks that resisted melting are present as dark clots and 
irregular inclusions unevenly distributed in the granite, trapped 
I`�[OL�TPNYH[PUN�TLS[��4L[HZLKPTLU[HY`�HUK�THÄJ�LUJSH]LZ�HYL�
locally very abundant. 

Dioritic rocks occurring on Vega are considered coeval with the 
granitic rocks. The diorites were probably derived from a deeper 
THÄJ�ZV\YJL�HUK�OH]L�PZV[VWL�JVTWVZP[PVU�[OH[�KPќLYZ�THYR-
edly from the Vega granites. There is no geochemical evidence 
suggesting mixing between dioritic magmas and the Vega granite 
THNTHZ��/V^L]LY��LTWSHJLTLU[�VM�THÄJ�THNTHZ�PU�[OL�SV^LY�
crust was probably important in transferring heat to the zone of 
partial melting. This type of granite is rare in mountain belts, the 
Vega granite being a world-class example and by far the largest 
occurrence of its kind in the Caledonian mountain belt in Norway.



21

The Andalshatten Batholith
The Andalshatten batholith represents a very large volume of 
granitoid magma that crystallized in the middle crust ca. 442 mil-
lion years ago. The batholith intruded several thrust nappes, each 
with distinctive lithologies, and pre-emplacement metamorphic 
and structural histories. Thus, the pluton provides remarkable and 
important evidence of the timing of the Caledonian Orogeny in the 
area: it cuts and stitches the already established internal nappe 
[LJ[VUVZ[YH[PNYHWO �̀�I\[�WYL�KH[LZ�[OL�ÄUHS��:JHUKPHU��VYVNLU`�
that culminated during eastward thrusting of the rock units onto 
the margin of the Baltic Shield.  

The Andalshatten batholith covers an area of 322 km2 and is 
more than 700 km3�PU�]VS\TL��0[�PZ�JVTWVZLK�VM�H[�SLHZ[�Ä]L�
 distinctive rock types; strongly foliated to gneissic granodiorite 
^P[O�THÄJ�ZJOSPLYLU��JVHYZL�NYHPULK�[V�2�MLSKWHY�TLNHJY`Z[PJ�
granodiorite, diorite, and minor granite and tonalite. 

One of the most remarkable and spectacular aspects of the 
 batholith, is the abundant screens and xenoliths ranging in size 
from kilometer to millimeter, being superbly exposed in glacial-
S`�ZOHWLK�[OYLL�KPTLUZPVUHS�V\[JYVWZ�HUK�]LY[PJHS�JSPќ�MHJLZ��
The screens were incorporated during emplacement of magma 
batches and form a ghost stratigraphy that preserves the gross 
host rock lithological and structural framework prior to batholith 
emplacement, i.e., the nappe stratigraphy. Among the screens 
HYL�HSZV�\S[YHTHÄJ�YVJRZ�KLYP]LK�MYVT�VWOPVSP[L�MYHNTLU[Z��[O\Z�
creating an indirect, but important link between the batholith and 
the Leka Ophiolite. 

The Vega granite, here 
seen with oriented 

swarms of inclusions 
found in the rocks along 

the trail at Sundsvoll. 
Photo: Ø. Nordgulen
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The superb exposures, with easy access to ice-sculptured and 
wave-polished rocks along the fjords, as well as vast areas of 
100 % outcrop in the high mountains, provide an unprecedented 
range of scales of observation of the processes that attended 
batholith assembly. The igneous rocks and the trapped screens 
and xenoliths are consistent with multiple events of magma 
recharge over a period of at least 0.6 to 1.7 million years. The 
Andalshatten Batholith is a world-class example of a continental 
arc pluton showing emplacement of magma pulses, the duration 
of magma crystallization, the processes by which xenoliths and 
screens are incorporated into the batholith, and the spatial scales 
VM�WV[LU[PHS�THNTH�IH[JOLZ�HUK�THNTH[PJ�ÅV �̂�0[�PZ�H�\UPX\L�HUK�
rare display of the beauty and force of magmatic processes in the 
middle crust.

Panorama views over 
Andalshatten pluton. 

��Panorama view to 
northeast of northern 
intrusive shape of the 
Andalshatten pluton.

��Panorama view to east 
from Hamnøya.

��Panorama view to 
southeast of the central 
portion of the western 
Høyholmstinden massif 
from Hamnøya.

��Panorama view to east 
– northeast from Horn 
quay.

4VKPÄLK�MYVT�5VYKN\SLU�
et al. 2011.
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THE PLEISTOCENE AND HOLOCENE LANDSCAPE: 
GLACIATIONS AND  ISOSTATIC REBOUND 
20.000 years ago - near the end of the last glacial maximum 
(LGM) - Norway was fully covered by a vast Fennoscandian ice 
sheet stretching as far south on the continent as northern Ger-
many. The maximum western distribution was limited by the edge 
of the Norwegian shelf, where the glacier terminated with calving 
and break-up of shelf-ice, much like we see in Antarctica today. 
;OL�PJL�ZOLL[�L_WHUKLK�MHY�Vќ�[VKH`»Z�JVHZ[SPUL�^LZ[�VM�;YVSSMQLSS�
Geopark and the region was thus heavily weighted down by a 
dense cover of ice - in areas as thick as 1 to 2 km.

Governed by a warming climate and a rising sea-level, the ice 
sheet began to recede towards the coast. By 14 –13.000 years 
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ago, the ice margin is thought to have redrawn to the outer 
islands on the Nordland coast, as interpreted by a radiocar-
bon dated ice-marginal deposit on the Vega lowland. After this 
temporary halt, the ice sheet receded further inland, before we 
got a severe worsening of the climate during the Younger Dryas 
JOYVUVaVUL���������[V��������`LHYZ�HNV���;OPZ�JVSK��SH[L�NSHJPHS�
period led to an expansion of the Fennoscandian ice sheet and 
the physical imprints of this event are easily detectable within and 
around Trollfjell Geopark.

The large Lysfjordmana end moraine east of Leka constitutes 
the terminal position of the ice sheet during Younger Dryas. 
Here, prominent ice-marginal moraines are traceable over a large 
area and indicate an ice sheet advance from a more easterly 
 position. Radiocarbon datings correlate the moraine ridges to the 
nearby Tautra substage of the Trondheimsfjord region and the 
 corresponding Tjøtta event from outer parts of Vefsnfjorden. By 
11.000 to 10.000 years ago, the coastal area of Nordland was 
fully deglaciated. 

The Trollfjell Geopark displays a variety of features related to glaci-
ations and deglaciation phases, as well as other Quaternary fea-
[\YLZ�Z\JO�HZ�H�ZPNUPÄJHU[�RHYZ[PJ�SHUKZJHWL�MVYTLK�PU�JHYIVUH[L�
rocks. However, there are four features in which the geopark 
provides unique and outstanding sites: the raised shorelines from 
[OL�PZVZ[H[PJ�YLIV\UK��[OL�Z[YHUKÅH[��[OL�NPHU[�ZLH�JH]LZ�Z`TIVS-
ized by the iconic mountain Torghatten and the karstic landscape 
of Velfjord with its marble caves.

Raised shorelines
As the glaciers receded, the land immediately started to rise as a 
YLZWVUZL�[V�[OL�VўVHKPUN�VM�[OL�[OPJR�PJL�JV]LY��(Z�[OPZ�PZVZ[H[PJ�
rebound generally occurred faster than the global sea level rise, 
we have a range of ancient, raised sea levels preserved within 
Trollfjell Geopark. Due to the large isostatic depression during 
the Ice Age in this area, these levels are often located at high alti-
tudes. The marine limit – the highest relative sea level after the last 
Ice Age - within Trollfjell Geopark, ranges from 95 to 100 metres 
above present day sea level at Vega, to around 135 metres in the 
inner parts of Tosenfjorden east of Leka. 

;OL�YHPZLK�ZLH�SL]LSZ�JHU�NLULYHSS`�IL�PKLU[PÄLK�PU�ZL]LYHS�^H`Z��
but within Trollfjell Geopark large beach ridges are common. 
These landforms are formed as wave-action erodes, redeposits 
HUK�ZVY[Z�L_PZ[PUN�Z\YÄJPHS�TH[LYPHS�HZ�[PSS��)LHJO�YPKNLZ�KVTPUH[-
ed of perfectly rounded football-sized boulders are widespread 
in the region and stand as a direct proof of the erosive power 



25

from countless storm waves. Remains of Mesolithic and Neolithic 
settlements are found in the upper level beach ridges, witnessing 
OV^�[OL�ÄYZ[�ZL[[SLYZ�TL[�H�KYV^ULK�SHUK��(Z�[OL�SHUK�YVZL��UL^�
settlements were established closer to the new, lower sea level.  
Hence, when we move upwards in the terrain towards maximum 
sea-level, we also go backwards in the history of human occupa-
tion of the area. 

Due to the rapid isostatic rebound in the period after the area 
became ice-free, the timing of the marine limit sea level often 
coincided with the timing of the deglaciation. In general, the rel-
ative sea level has fallen exponentially ever since, albeit with two 
exceptions; the Younger Dryas and the Tapes sea levels. 

A temporary halt in the relative shoreline displacement during the 
JVSK�@V\UNLY�+Y`HZ�THKL�[OL�ZLH�SL]LS�Å\J[\H[L�HYV\UK�[OL�ZHTL�
level during several hundred years, and led to the formation of 
unique erosive bedrock imprints in the region. Conspicuous shore 
platforms are found several places within Trollfjell Geopark, but 
are perhaps most impressive on the eastern side of Leka. Here, 
leveled and often continuous platforms, sometimes 30 to 40 m 

Overview showing marine 
limit observations, isolines 
and drowned land in Troll-
fjell Geopark and adjacent 
areas. Map NGU 2015.
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wide, are located 106 to 112 metres above present day sea level. 
The large amount of material stripped during shoreline formation 
indicates the extensive erosion performed by sea-ice, icebergs 
and freeze-thaw mechanisms in the littoral zone during a cold 
climate regime, around 12.500 years ago. 

The Tapes level (9.000 to 6,000 years ago) represents a phase 
where the eustatic sea level rise in a small period exceeded 
the ongoing isostatic uplift in many parts of Norway. In Trollfjell 
.LVWHYR�VUL�KVLZ�UV[�OH]L�Z\ѝJPLU[�KH[H�[V�JVUJS\KL�^OL[OLY�
the phase inundated dry land or if the shoreline displacement 
Z[HNUH[LK�Q\Z[�IYPLÅ �̀�;OPJR�ZOVYL�KLWVZP[Z�PU�HZZ\TLK�;HWLZ�
level do however indicate extensive sediment accumulation 
during this phase. After the Tapes phase, there has been a steady 
 regression of the relative sea level towards the present level. 
Today, the isostatic uplift within the region is approximately 4-5 
mm per year.

;OL�:[YHUKÅH[!� 
a unique topographic feature of coastal Norway
;OL�Z[YHUKÅH[�PZ�H�NLVTVYWVSVNPJHS�MLH[\YL�[OH[�OHZ�SLM[�P[Z�JOHY-
acteristic mark on the Norwegian coastline. Some of the best 
examples of this geomorphological event are found within the 
proposed Trollfjell Geopark area.

;OL�Z[YHUKÅH[�PZ�HZ�H�SV �̂�ÅH[�HUK�^PKL�WSH[MVYT��Z\WWVY[PUN�
thousands of stacks, skerries and other small islands, as well as 
shallow sea areas. Even though it is also evident on other Arctic 
JVHZ[SPULZ��[OL�Z[YHUKÅH[�PZ�WYPTHYPS`�MV\UK�PU�5VY^H �̀�;OPZ�HSZV�
has etymological implications. The expression has its origin from 
[OL�5VY^LNPHU�^VYK�Z[YHUKÅH[L��¸ILHJO�ÅH[¹��

0U�5VY^H �̀�[OL�Z[YHUKÅH[�PZ�]PZPISL�IL[^LLU�:[H]HUNLY�HUK�
Magerøy in Finnmark. However, it is unevenly distributed. In some 
JVHZ[HS�HYLHZ�[OLYL�PZ�UV�Z[YHUKÅH[��^OPSL�PU�V[OLY�WSHJLZ��P[�JHU�IL�
a nearly 60 km wide rim of low islands and peninsulas surround-
LK�I`�ZOHSSV^�^H[LYZ��;OL�IV\UKHY`�IL[^LLU�[OL�Z[YHUKÅH[�HUK�
[OL�PUULY�SHUKZJHWL�PZ�\Z\HSS`�KLÄULK�I`�H�RUPJRWVPU[��^OLYL�[OL�
edge of slope changes dramatically into a steep headwall.

The raised shorline at 
Triborgen, Sømna.  
Photo: A. Bergengren
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;OL�Z[YHUKÅH[�OHZ�WSH`LK�H�M\UKHTLU[HS�WHY[�PU�[OL�O\THU�OPZ[VY`�
VM�5VY^H �̀�;OLZL�HYLHZ�WYV]PKL�L_JLSSLU[�OHIP[H[Z�MVY�ÄZO�HUK�TH-
YPUL�THTTHSZ��[O\Z�THRPUN�L_JLSSLU[�O\U[PUN�HUK�ÄZOPUN�NYV\UK�
H]HPSHISL�MVY�[OL�ÄYZ[�K^LSSLYZ��+LZWP[L�OPNO�SH[P[\KLZ��ZVTL�VM�
the islands also provided shelter and relatively lush pastures. The 
JVTIPUH[PVU�VM�ÄZOPUN��O\U[PUN�HUK�HNYPJ\S[\YHS�VWWVY[\UP[PLZ�WYV-
vided by geological forces attracted human dwellers from an early 
stage after deglaciation. 

;OL�VYPNPU�HUK�MVYTH[PVU�VM�[OL�Z[YHUKÅH[�SHUKZJHWL�OHZ�W\aaSLK�
scientists for centuries. Several hypotheses have been suggest-
ed, from mainly preglacial abrasion, to glacial abrasion as well 
as frost weathering. One interpretation, currently debated, is that 
[OL�Z[YHUKÅH[�PZ�H�YLZ\S[�VM�ZL]LYHS�WYVJLZZLZ!�-PYZ[��KLLW�[YVWPJHS�
weathering in the Mesozoic period, followed by preservation of 
[OL�^LH[OLYLK�YVJRZ�HUK�ÄUHSS`�5LVNLUL�\WSPM[�HUK�JVYYLZWVUKPUN�
erosion by a combination of coastal abrasion, frost weathering 
and glaciations. 

;OL�Z[YHUKÅH[�PZ�I`�MHY�[OL�KVTPUHU[�SHUKZJHWL�MLH[\YL�PU�[OL�
geopark. In Vega, the platform stretches up to 60 kilometers, 
THRPUN�[OPZ�HYLH�VUL�VM�[OL�^PKLZ[�VU�[OL�5VY^LNPHU�Z[YHUKÅH[��
The inselbergs with residual islands and steep edges, caused by 
frost weathering, are also visible. The island Søla, with its charac-
[LYPZ[PJ�IYPT�HUK�Z[LLW�JSPќZ�PZ�H�WYVTPULU[�L_HTWSL�VM�H�YLZPK\HS�
rock. Other examples of residual islands include Torghatten (see 

4HW��ZVTL^OH[�TVKPÄLK��
from NGU, from Vega 
World Heritage  
Convention (2003)
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chapter below). Both are key localities for the understanding of 
[OL�Z[YHUKÅH[�HZ�H�WOLUVTLUVU�

Archipelagos such as Sklinna and Hortavær in Vega, as well as 
Bremstein, Lånan and Skjærvær in Vega also demonstrate low 
islands surrounded by shallow sea levels.

Torghatten: an iconic mountain
Torghatten, the iconic feature of Trollfjell Geopark, is an integral 
WHY[�VM�[OL�Z[YHUKÅH[��;VYNOH[[LU�OHZ�HU�HS[P[\KL�VM�����T�H�Z�S���
and may be regarded as the type locality for marine-abrasion 
tunnel (through) caves, displaying one fully developed tunnel and 
U\TLYV\Z�PUJPWPLU[�HUK�OHSM�ÄUPZOLK�VULZ��

Caves occur in several levels, of which the 112 to 120 metres 
contain the largest ones and also a prominent notch in the 
bedrock, corresponding to the Younger Dryas and possibly older, 
equivalent seastands. Here, the various stages of platform- and 
cave-forming morphology can be studied in detail. In particular, 
smaller caves that have almost experienced a breakthrough also 
contain appreciable amounts of clays, which from their mineral-
VN �̀�TH`�Z[LT�MYVT�WYL�NSHJPHS�KLLW�^LH[OLYPUN��;OPZ�[LZ[PÄLZ�
that their guiding fractures (weakness zones where erosion has 
attacked) do have an ancient origin and that the caves and 
throughs in the landscape might have been pre-mediated by a 

:[YHUKÅH[�PZSHUKZ�^P[O�
the residual mountans at 
Vega in the background. 
Photo: I. O. Tysnes



29View from Torghatten hole. 
Photo: A. Bergengren
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template created by pre-quaternary deep weathering, a process 
that is also proposed for the paleic surface in general.

In all, Torghatten may be regarded as a key and type locality for 
quaternary marine abrasion caves and for processes that created 
[OL�Z[YHUKÅH[��4VYLV]LY��P[�YLTHPUZ�VUL�VM�[OL�^VYSK»Z�TVZ[�PJVUPJ�
landmarks, astonishing visitors through hundreds of years. 

The karst landscape
The majority of karst landforms within the Scandes mountains 
occur in Caledonian metacarbonates (marbles) within a belt 
stretching from approximately 60º to 70º N latitude. In marbles, 
�LUKV��RHYZ[PÄJH[PVU�PZ�YLZ[YPJ[LK�[V�[LJ[VUPJ�MYHJ[\YLZ�HUK�QVPU[Z"�
the rock mass is essentially impermeable, unlike non-metamor-
phic limestones where bedding plane partings and syngenetic 
porosity are preserved. Formation of caves and exokarst develop-
ment took place during all phases of the glacial-interglacial cycles 
of the Pleistocene, where the glacial impact was both stimulating 
�ZWLSLVNLULZPZ��HUK�KLZ[Y\J[P]L��LYVZPVU����2HYZ[PÄJH[PVU�^HZ�OV^-
ever most intensive during interglacials, with a strong overprinting 
of glacier ice-contact processes. 

The greatest density of karst phenomena (largest and longest 
caves, dolines) occur north of the Arctic Circle, where Trollfjell 
Geopark comprise a southern province (Bindal-Tosen-Velfjord), 
displaying smaller, but very well-developed caves and exokarst. 
The area also displays a variety of carbonate rocks, ranging from 
pure calcite, through impure variants and to dolomite and brucite 

Engavatnet with and 
without water. Photos: A. 
Bergengren
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THYISLZ��^OPJO�YL]LHSZ�H�JVYYLZWVUKPUN�YLZWVUZL�[V�RHYZ[PÄJH[PVU��
In Velfjord, the glacial overprinting on karst development is very 
well displayed by tunnel-shaped, phreatic passages that are often 
^PKLULK�HIV]L�ZLKPTLU[�ÄSSZ�HUK�HYL�VM[LU�L_WVZLK�PU�H�[Y\UJH[-
LK�MHZOPVU�PU�JSPќ�^HSSZ��>OLYL�KL[LJ[HISL��^H[LY�ÅV^�PU�[OL�UV^�
relict caves was in accordance with local ice-sheet movements, 
as revealed by current marks (scallops) within the caves and 
surface erosion features (striae and P-forms). 

A characteristic feature of the Velfjord caves are numerous exam-
WSLZ�VM�Lў\LU[�WHZZHNLZ�ZP[\H[LK�ILSV^�[OL�\WWLY�THYPUL�SPTP[�
which acted as subglacial springs during late-glacial time. These 
caves hosted a very rich, cold-water marine fauna, as revealed 
by proliferent bio-erosion from the entrance areas and quite deep 
into the caves, accompanied by proliferent deposits of mollusc 
shells, many still in growth position, proving that they actually lived 
deep inside the caves. Together with the antigravitative galleries - 
KL]LSVWLK�HZ�H�YLZWVUZL�[V�NSHJPHS�ZLKPTLU[�ÄSSZ���[OL�YPJO�IPVSVN`�
renders the caves as unique examples of a late-glacial stage 
where a thriving pro-glacial fauna invaded the caves. This is not 
commonly seen elsewhere in the country.

Exokarst phenomena are everywhere blended in with the glacially 
sculptured landscape, comprising lapies (on bare marble surfac-
es), dolines, streamsinks and springs. Velfjord contains the possi-
bly largest turlough (Irish for “dry” lake) in the country, Engavatnet. 
The “mysterious” lake suddenly drains at erratic intervals through 
a cave opening in the bottom mud sediments. The drainage 
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is closely linked with periods of prolonged draught, when the 
groundwater level around the lake is expected to drop. Lake level 
is maintained by the impervious mud bed, until it suddenly burst 
ZV�[OH[�[OL�KYHPUPUN�VM�[OL�SHRL�PZ�HJJLSLYH[LK��SLH]PUN�KLHK�ÄZO�PU�
the wet mud in the completely dry lake. After rain, the lake slowly 
YLNLULYH[LZ�HUK��Z\YWYPZPUNS`�LUV\NO��[OL�ÄZO�YLHWWLHYZ�

LANDFORMS AND GEODIVERSITY
Cycles of glacial erosion and isostatic rebound, and even pre-gla-
cial weathering, have created a unique landscape. Monumental 
and barren mountains of hard granite contrast wirth the strand-
ÅH[�JHY]LK�PU[V�[OL�ZVM[LY��Z\WYHJY\Z[HS�YVJRZ��(Z�^L�OH]L�ZLLU�
previously, littoral prosesses created giant caves along former sea 
levels, including the tunnel cave through the Torghatten mountain, 
and a karstic landscape of caves, highly valued by speleologists, 
developed in the huge marble occurrences in Velfjord. The geo-
morphological diversity, driven by the bedrock and shaped by the 
glaciers and the sea, created numerous characteristic landmarks 
that became important for the sea-faring people along the coast. 
This, in turn, became the root for a rich mythology and deep 
Z[VYPLZ�YLSH[LK�[V�Z\JO�SHUKTHYRZ��;OL�Z[YHUKÅH[�PZ�H�KHUNLYV\Z�
place for sailing, but the characteristic mountains rising above 
it made good visual landmarks for safe navigation. The stories 
linked them geographically together.

From a biodiversity perspective, the landscape is young and 
YLJLU[S`�WVW\SH[LK�I`�MH\UH�HUK�ÅVYH��;OL�KP]LYZP[`�VM�YVJRZ�^P[OPU�
[OL�NLVWHYR�NH]L�YPZL�[V�H�ZPNUPÄJHU[�IPVKP]LYZP[ �̀�JOHUNPUN�^P[OPU�
ZOVY[�KPZ[HUJLZ��-YVT�[OL�IHYYLU�NYHUP[L�[V�[OL�YPJO�ÅVYH�VM�[OL�
THYISL�HYLHZ��MYVT�[OL�OPNOS`�ZWLJPHSPaLK�HUK�\UPX\L�ÅVYH�VM�[OL�
\S[YHTHÄJ�YVJRZ�[V�L]LU�TVYL�\UPX\L�L_HTWSLZ�VU�JHSJ�ZPSPJH[L�
rocks. 

The geodiversity is a key to why people visit the area again and 
again, discovering new aspects of the landscape each time.
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Lime content in bedrock.
Map from NGU 2015

Very low lime
Low lime
Intermediate
Calcareous
Calcite marble
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DISCOVERIES AND RESEARCH HISTORY
The southern part of the Helgeland Coast has long been known 
and appreciated as an area displaying a unique geological diver-
sity. Visitors and travelers have been impressed by this beautiful 
coastal area for centuries, and in particular by Torghatten and 
V[OLY�SHUKTHYRZ��;OL�ÄYZ[�NLVSVNPJHS�VIZLY]H[PVUZ�^LYL�WYVIHIS`�
made by Erich Pontoppidan, a Danish bishop and historian, who 
took great interest in geology and how rocks and landscapes 
were formed. He described the sea and karst caves of Helgeland 
(including Torghatten) already in 1752, in his “First attempt of 
Norway’s Natural History” (Pontoppidan 1752). Later, the German 
geologist Leopold von Buch followed up with some observations 
HUK�IYPLM�KLZJYPW[PVUZ�K\YPUN�OPZ�[YH]LSZ�[V�5VY^H`�PU������� �
�]VU�)\JO��������HUK�[OL�HYLH�PZ�HSZV�TLU[PVULK�PU�2LPSOH\»Z�
.HLH�5VY]LNPJH��2LPSOH\�������

The Norwegian geologist Hans H. Reusch, who was a director of 
[OL�.LVSVNPJHS�:\Y]L`�VM�5VY^H`������� ����WYLZLU[LK�;YVSSMQLSS�
HZ�VUL�VM�ZL]LYHS�JHZL�Z[\KPLZ�^OLU�OL�SH\UJOLK�[OL�Z[YHUKÅH[�HZ�
H�WHY[PJ\SHY�NLVTVYWOVSVNPJHS�MLH[\YL��9L\ZJO��� ����/L�^HZ�HSZV�
[OL�ÄYZ[�[V�YLJVNUPaL�HUJPLU[�ZOVYLSPULZ��4VYL�TVYWOVSVNPJHS�HUK�
quaternary geology studies were followed up by Rekstad & Vogt 
�� ����HUK�9LRZ[HK��� ����� �����9LRZ[HK�HSZV�THKL�[OL�ÄYZ[�
geological maps covering large parts of the area (Rekstad 1902, 
1910). Renewed geological mapping (1:100 000 scale) took place 
by the Geological Survey of Norway much later (Myrland 1972, 
Myrland 1974), and these combined with other geological maps 
HUK�PU]LZ[PNH[PVUZ��.\Z[H]ZVU�� ��H�I��� ����.\Z[H]ZVU�HUK�
Prestvik 1979) resulted in compilation of 1:250 000 bedrock maps 
�.\Z[H]ZVU�� ����.\Z[H]ZVU�
�)\NNL��  ���

View over Solsem, Leka. 
Photo: A. Bergengren
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/V^L]LY��P[�^HZ�7YLZ[]PR��� ����� ����� �����HUK�7YLZ[]PR�
�9VHSK-
ZL[��� ����^OV�ÄYZ[�ZH^�[OL�ZPNUPÄJHUJL�VM�[OL�THÄJ�HUK�\S[YHTHÄJ�
rocks at Leka. In the light of the late 1960s new paradigm in geolo-
N`�VM�WSH[L�[LJ[VUPJZ��7YLZ[]PR�KLÄULK�[OL�3LRH�6WOPVSP[L�*VTWSL_��
recognizing its ancient formation in a spreading ridge beneath the 
ZLH�ÅVVY��;OPZ�SLHK�[V�ZL]LYHS�`LHYZ�VM�YLZLHYJO�H[�3LRH��-\YULZ�L[�
HS���� ����HKKLK�TVYL�RUV^SLKNL��YL]LHSPUN�[OL�3LRH�6WOPVSP[L�HZ�
a uniquely preserved and displayed ophiolite complex containing all 
[OL�KPHNUVZ[PJ�MLH[\YLZ�MYVT�[OL�THU[SL�[V�[OL�VJLHU�ÅVVY��4VYLV-
]LY��[OL`�HSZV�PKLU[PÄLK�[OL�3LRH�6WOPVSP[L�HZ�H�Z\WYH�Z\IK\J[PVU�
[`WL�MVYTLK�PU�H�THYNPUHS�IHZPU�ZL[[PUN��[O\Z�NP]PUN�[OL�ÄYZ[�WPLJL�
of the interpretation of the plate tectonics behind the formation of 
[OL�YVJRZ��+\UUPUN�
�7LKLYZLU��� ����WYV]PKLK�H�YHKPVTL[YPJ�HNL�
of the ophiolite formation at 497 Ma. Several later studies have 
revealed new and exciting aspects of the Leka Ophiolite Complex 
�7LKLYZLU��� ����7LKLYZLU�L[�HS��� �����  ���-\YULZ�L[�HS���  ���
;]LP[�L[�HS���  ���4HHS¥L�������(\Z[YOLPT�
�7YLZ[]PR�������+HHL�
et al. 2013). 

The evidence for the Early Ordovician uplift and erosion of the Leka 
Ophiolite Complex were found at the base of sedimentary rocks 
(the Skei Group) deposited on top of the eroded ophiolite (Prestvik 
1974, Sturt & Ramsay 1994). 

0U�[OL�� ��Z��[OL�<UP]LYZP[`�VM�)LYNLU�JHYYPLK�V\[�ZL]LYHS�Z[\KLU[�
theses in the northern parts of the area, resulting in the identi-
ÄJH[PVU�VM�ZL]LYHS�VWOPVSP[L�MYHNTLU[Z�HUK�ZLKPTLU[HY`�JV]LY�
sequences correlative to the Skei Group (Thorsnes & Løseth 
1991, Heldal 2001). At the same time, research on the plutons of 
[OL�)PUKHS�)H[OVSP[O�^HZ�PUP[PH[LK��5VYKN\SLU�� ����5VYKN\SLU�
�
Schouenborg 1990, Nordgulen & Sundvoll 1992, Nordgulen et al. 

Geological map of Leka 
and Bindalsfjorden, 
from Rekstad 1909.
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1993), and rocks previously believed to be “basement windows” 
were re-interpreted to actually represent plutons belonging to the 
)PUKHS�)H[OVSP[O��/QLSTLSHUK�� �����

During the last 15 to 20 years, a research group from the Texas 
Tech University and University of Wyoming has provided signif-
icant new knowledge related to the granitoid magmatism and 
crustal evolution in the Trollfjell area. Several studies undertaken 
PU�[OL�=LSMQVYK�HYLH�OH]L�ZPNUPÄJHU[S`�PTWYV]LK�V\Y�\UKLYZ[HUKPUN�
of middle crustal magmatism (Barnes et al. 1992, 2002, 2004, 
2007, 2011, Dumond 2002, Dumond et al. 2005). To the north of 
Velfjord, Anderson et al. (2013) summarized the emplacement and 
evolution of the Andalshatten pluton.

Further petrological insights followed from the studies of the Hor-
tavær intrusive complex, west of Leka (Barnes et al. 2003, 2005, 
2009). A number of detailed studies were also carried out on the 
S-type granites and associated migmatites of the Vega Pluton 
(Oalmann 2010, Oalmann et al. 2011, Marko 2012, Marko et al. 
2013). 

The structural work and studies of magmatism have been com-
bined with detailed work on selected units of meta-supracrustal 
rocks, providing important contributions to the tectonomagmatic 
and plate tectonic framework of the Trollfjell area (Barnes et al. 
2007, 2011, Nordgulen et al. 2011, McArthur et al. 2013).  

+YH^PUN�VM�[OL�Z[YHUKÅH[�
made by Vogt, from 
Rekstad & Vogt 1900



37

A major step forward in the interpretation of the geological history 
of the area came with the understanding of the link from the 
bedrock of Trollfjell to the Taconian Orogeny on the Laurentian 
ZPKL�VM�[OL�0HWL[\Z�6JLHU��;OPZ�^HZ�ÄYZ[�WYVWVZLK�I`�9VILY[Z�L[�
al. (2002), followed by Yoshinobu et al. (2002). Later, research has 
indeed supported that the supracrustal rocks of the Trollfjell area 
carry isotopic signatures from the Laurentian continent (McArthur 
et al. 2013). 

The complex Late Cambrian and Ordovician evolution described 
above took place along the Laurentian margin. During the Scandi-
an collisional phase of the Caledonian orogeny, around 400 million 
years ago, the earlier assembled rock complexes were thrust 
eastwards as a large, composite unit across subjacent nap-
WLZ��HUK�[OLU�ÄUHSS`�VU[V�[OL�LKNL�VM�[OL�)HS[VZJHUKPHU�THYNPU�
(Roberts et al. 2007). Late to post-orogenic extensional collapse 
of the Scandian nappe pile is also evident in Trollfjell area and was 
documented in studies from the late 90s and onwards (Braathen 
et al. 2000, 2002, Nordgulen et al. 2002).   

Although most of the recent research has concentrated on the 
bedrock geology, there are new and exciting contributions regard-
ing the formation of sea caves (including Torghatten) (Lauritzen 
2010, Lauritzen et al. 2011) and the ancient shorelines (Høgaas 

�:]LPHU��������5L^�[OLVYPLZ�HIV\[�[OL�Z[YHUKÅH[�MVYTH[PVU�PU�
Northern Norway was presented as recently as two years ago 
(Olesen et al. 2013). 

Mining and prospecting activities have been caried out since 
[OL�3H[L�� [O�JLU[\Y �̀�HUK�H�M\SS�YL]PL^�VM�YLWVY[Z�HUK�ZJPLU[PÄJ�
papers will demand too much space to include in this overview. 
However, good overviews are found in Vokes et al. (1990; gab-
bro-hosted metal ore, Leka), Ihlen (1993; Bindal gold deposits), 
Pedersen et al. (1993; platinum-group elements at Leka), Müller 
HUK�-\Y\OH\N������"�[\UNZ[LU�KLWVZP[Z��)Y¥UU¥`��HUK�3PUKHOS�
(2011; natural stone occurrences).  

Of the 104 literature references given in the reference list, 71 are 
W\ISPZOLK�PU�WLLY�YL]PL^LK�ZJPLU[PÄJ�QV\YUHSZ��VM�^OPJO����HYL�PU�
���KPќLYLU[�PU[LYUH[PVUHS�ZJPLU[PÄJ�QV\YUHSZ�^P[O�OPNO�YHURPUN��;OL�
:19�PUKL_�MVY�[OLZL�QV\YUHSZ�PU������H]LYHNL�������^LSS�^P[OPU�[OL�
top 20 geology journals. 

The Trollfjell Geopark is still an arena of active research, with con-
tributions from research groups from Norway and abroad. Several 
PU[LYUH[PVUHS�JVUMLYLUJLZ�OH]L��PU�YLJLU[�`LHYZ��HYYHUNLK�ÄLSK�
trips to the area, and two Norwegian universities arrange annual 
ÄLSK�JV\YZLZ�MVY�[OL�Z[\KLU[Z�H[�3LRH�
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ARGUING FOR GLOBAL SIGNIFICANCE: FIVE 
 GEOLOGICAL AREAS IN TROLLFJELL GEOPARK
(�RL`�^VYK�MVY�L]HS\H[PUN�NSVIHS�ZPNUPÄJHUJL�PU�[OL�;YVSSMQLSS�
Geopark is “visibility”. The bedrock is exposed and polished by 
glaciers so we are able to view features that remain hidden by 
weathering and soil cover in many other locations. We do not 
know if the Andalshatten Batholith is truly unique in the world, but 
we do know that the Trollfjell Geopark is the ideal place one can 
view and study these features. 

.SVIHS�ZPNUPÄJHUJL�ZOV\SK�IL�Q\KNLK�VU�[OL�]HS\L�H�ZP[L�JHU�VќLY�
to geoscience, either by providing type areas for global earth evo-
lution models, or areas in which fundamental geological process-
es and features are displayed particularly well. The latter applies 
for Trollfjell Geopark. 

 ި Leka provides an exposed slice through the oceanic litho-
sphere, where one can literally walk across the petrological and 
petrophysical Moho. It is possible to closely study the com-
WSL_P[`�VM�[OL�THU[SL�YVJRZ�HUK�[OL�[YHUZMVYTH[PVU�[V�\S[YHTHÄJ�
cumulates. The geology of the Leka Ophiolite is well published 
internationally and it is one of the key areas for identifying and 
understanding surpa-subduction zones ophiolites. 

 ި The Bolvær archipelago is less well published, but we will 
argue that the site displays a wealth of geological information, 
where one can study both the depositional history of the meta-
sedimentary rocks as well as their metamorphic and tectonic 
history. The site remains a treasure chest of information for 
specialists, and non-specialists alike.   

 ި The Vega Intrusive Complex displays a range of magmatic 
rocks formed by partial melting of sedimentary rocks. The rarity 
of such an exposure may in itself be an argument for global 
ZPNUPÄJHUJL��-\Y[OLYTVYL��[OL�L_JLSSLU[�]PZPIPSP[`�VM�MLH[\YLZ��[OL�
occurrence of rare mineralogical compositions and features 
within the complex, such as layers and inclusions of non-as-
similated remains of the sedimentary succession, makes it 
unique on a global scale. The site is also well published in 
international science journals.  

 ި The Andalshatten Batholith provides an insight into deep 
crustal magmatism. Here you can see the preserved magmatic 
fabrics and contact between batholith and host rocks, as well 
as “ghost stratigraphy” and xenoliths of intruded host rocks. It 
provides a unique three dimensional display of features ideal 
for studying granitoid batholiths and deep crustal magmatism, 
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and therefore is well documented and published in internation-
al science journals. These features are also clearly visible to the 
general public and the site may be one of the best in the world. 
 

 ި The Torghatten mountain is an iconic landmark. An impressive 
hole, the most prominent evidence of the sea caves carved out 
during multiple Ice Ages, passes directly through the mountain.
This has been a key tourist site for hundreds of years. But its 
iconic value is even greater than just a landmark and tour-
ist site. It is enveloped in deep mythology connected to the 
mountains in the region. Kings have carved their names on the 
walls of  the cave, and artists have depicted this site for centu-
ries. Although there is only one recent international publication 
about its origin, the iconic and aesthetic values are indisputably 
global. 

Several other features within the Trollfjell Geopark may prove to 
gain global value in the future, for example the raised shorelines 
carved in solid rock. Recent research also indicates that the 
Z[YHUKÅH[�PU�[OL�HYLH�OHZ�H�TVYL�JVTWSL_�OPZ[VY`�[OHU�WYL]PV\ZS`�
HZZ\TLK��;OL�VUNVPUN�YLZLHYJO�PU�[OL�HYLH�PZ�ZPNUPÄJHU[��HUK�P[�
will reveal more secrets in the years to come.



40Pillow lava at Leknesøyan. 
Photo: A. Bergengren



41

LISTS OF GEOLOGICAL SITES

SELECTION OF GEOSITES
We have mapped 130 geosites, currently described in a geopark 
database. We see the database as something that should be 
updated continuously as new geosites appear and the status 
of the old ones changes. However, since the total number of 
sites in the database is high, a primary selection of the geosites 
that best represent our geological history and have the highest 
ZJPLU[PÄJ��[V\YPZ[PJ�VY�LK\JH[PVUHS�]HS\LZ�^HZ�ULJLZZHY �̀�0U�[OPZ�
primary  selection, 55 geosites were chosen. These are the ones 
we present here in this publication and the fact sheets, and they 
are the foundation for touristic and educational activities in the 
geopark today. The other 75 in the database work for example as 
a foundation for geoconservation activities in the area, and might 
be used more actively in the future. 

Map over all geosites in 
Trollfjell Geopark.
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Table 2: LISTING OF GEOSITES (1/3)

No. ID Name Type Key words Importance & Value

1 L4 Romsskåla and 
Sønndalslia

Viewpoint Viewpoint, hiking destination, boundary western gneiss 
region and calc silicates, nature reserve.

REG

2 L10 Madsøya Complex 
Area

Leka Ophiolite Complex, basaltic dykes, pillow lava. NAT

3 L15 Hårfjellet Raised 
Shoreline

Section Well extended raised shorelines, terrace in mountain 
side, sea level changes, quaternary geology.

NAT   

4 L26 Emaomn Point Serpentine conglomerate, hiking destination. NAT   
5 L27 Løva Point Mountain formation, hiking destination, asbestos. LOC

6 L30 Lekamøya Point Mountain formation, hiking destination, mythology. REG

7 L34 Raudstein Area Leka Ophiolite Complex, layering, gabbro in dunite, 
folding structures.

INT  

9 L46 Steinstind Area Complex 
Area

3LRH�6WOPVSP[L�*VTWSL_��=PL^WVPU[��:JPLU[PÄJ�[LZ[�ZP[L��
geobiology, dunite massive.

NAT   

10 L50 Støypet Area Raised shoreline, raised beach ridges, well-rounded 
stones, rock formations, quaternary geology.

REG   

11 L53 Chromite Area Leka Ophiolite Complex, Chromite, Platinum group 
elements.

NAT  

12 L57 Layered red 
mountains

Area 3LRH�6WOPVSP[L�*VTWSL_��SH`LYLK�\S[YHTHÄJ�ILKYVJR��
strong colours.

INT   

13 3�� MOHO Area Leka Ophiolite Complex, MOHO, boundary harzburgite 
/ dunite, hiking destination.

INT   

14 L64 Nordlauvhatten Area Leka Ophiolite Complex, Harzburgite, foliation. INT   
15 L67 Leknesøyan Area Leka Ophiolite Complex, well-preserved pillow lava, 

deep sea vulcanic activity.
INT   

16 L76 Skeisnesset 
Geology Trail

Complex 
Area

Skei Group, sedimentary bedrocks, geology trail. NAT   

17 L93 Hortavær Complex 
Area

Hortavær complex, layered magmatic intrusion, Horta 
Nappe.

NAT

�� L99 Leka mountains Complex 
Area

Leka Ophiolite Complex, Hiking destinations, View-
points, Mountain formations, highest peak, cairn.

REG

19 Br1 Torghatten Point Cave tunnel through the mountain, tourist attraction, 
granite.

INT   

20 Br5 Bolvær Complex 
Are

Metamorphosed sedimentary bedrock, ophiolite frag-
ment, Bolvær complex.

INT  

21 Br6 Stor-Esjeøya Point Historical soapstone quarry, Bolvær complex. REG   
22 )Y� Skomo-Kverntind Point Millstone production, garnet mica-schist. NAT   
23 Br9 Engavatnet Point Karst system, disappearing lake, turlough. INT   
24 Br10 Aunhola Point Cave, karst system, ice age processes, blue marble. REG   

INT= International. NAT=National. REG=Regional. LOC=Local.    $�:JPLU[PÄJ� = Educational.  = Touristic.
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Table 2: LISTING OF GEOSITES (2/3)

No. ID Name Type Key words Importance & Value

25 Br12 Rugåsnesodden Point Old marble quarry, cubic block, linear sawing, karst. NAT
 

26 Br15 Aunlia road cuts Point Road cuts, semipelitic and calc-silicate schist. REG

27 Br19 Tosenfjord resting 
place

Point Deformed rocks, folding, migmatites, tonalites. REG
 

�� Br23 Tilremshatten Viewpoint Hiking destination, viewpoint, pot holes, mica-garnet 
schist.

LOC
 

29 Br24 Oterhola Point Karst cave. LOC
 

30 Vg1 Kjulsveten Viewpoint Viewpoint, hiking destination, cairn. REG

31 Vg3 Hestvika Section Raised beach ridges, marine limits, sea level changes. LOC
 

32 Vg4 Vikavågen Area Calc-silicate xenolith, granodiorite, folding structures. NAT

33 Vg5 Levika Point Vega granite, diversity of enclaves, magmatic fabrics. INT
 

34 Vg6 Guristraumen Area :LKPTLU[HY`�ILKYVJR��YPJO�ÅVYH��OPRPUN�KLZ[PUH[PVU� REG
 

35 Vg9 Gullsvågfjellet Viewpoint Hiking destination, viewpoint. REG
 

36 Vg10 Moen 2 Area Aeolian processes, active sand dunes. LOC
 

37 Vg11 Vegdalsskaret 1 Point Younger Dryas local cirque moraine. LOC
  

�� Vg16 Sundsvoll coast-
line and Søla

Compex 
Area

Island, granite mountain, coastline, rounded boulders, 
enclaves.

INT
  

39 =N�� Ylvingen Island Complex 
Area

Biotite granite, metasedimentay rocks, metavolcanic 
rocks.

INT
 

40 Vg21 Lånan-Skjærvær Area :[YHUKÅH[�0ZSHUKZ��>VYSK�/LYP[HNL�(YLH� INT

41 Vg22 Bremstein Point Breakwater, granite, local stone production. LOC

42 Vv1 Esøya Complex 
Area

Contact gabbro conglomerate, thrusting, Soapstone 
quarry, runic inscription.

NAT
 

43 Vv3 Høyholm Point Grey porphyry granite, building stone, quarry. LOC

44 Vv4 Vollvika Point Folded metasedimentary rocks, Igneous rocks, granite, 
xenoliths.

INT
  

45 Vv5 Vistenfjorden Area Fjord, quaternary geology, pot holes, caves. REG

46 Bi1 Heilhornet Viewpoint Viewpoint, hiking destination, iconic mountain. NAT
 

47 Bi2 Lysfjordmana Section Terminal moraine, Younger Dryas ice-sheet readvance. REG
 

�� Bi3 Kolsvikbogen 
Gold Mines

Point Gold mines, mineral extraction. REG
 

49 Bi4 Sandvika Quarry Point Marble quarry, marble conglomerate. LOC
 

INT= International. NAT=National. REG=Regional. LOC=Local.    $�:JPLU[PÄJ� = Educational.  = Touristic.
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Table 2: LISTING OF GEOSITES (3/3)

No. ID Name Type Key words Importance & Value

50 Bi7 Guldvikhaugen 
granite dykes

Point Granite dykes. REG
 

51 S1 Rødbergan Point Soapstone quarry, serpentinite. LOC
 

52 S2 Triborgen Point Raised shoreline, quternary geology, local mythology. LOC
 

53 S5 Stein Potholes Point Potholes, hiking destination. LOC

54 S7 Kvennvika 
minerals

Point Beach, minerals, recreational area. LOC
 

55 S9 Sømnesfjellet Viewpoint Viewpoint, hiking destination. LOC

INT= International. NAT=National. REG=Regional. LOC=Local.    $�:JPLU[PÄJ� = Educational.  = Touristic.
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GEOSITES FACT SHEETS
The fact sheets provide information about each geosite, including 
its type, importance, value, protection, vulnerability and accessi-
bility.

1. Type
(�NLVZP[L�JHU�IL�VM�Ä]L�KPќLYLU[�[`WLZ�HM[LY�-\LY[LZ�.\[PLYYLa�
�
Fernandez-Martinez (2012, pp. 61–62), somewhat abbreviated: 

Point: Small, isolated features (In this document, not larger than 
1 ha.)
Section: Chronological sequences and/or features having a linear 
ZWH[PHS�KL]LSVWTLU[��0U�[OPZ��KVJ\TLU[��[OPZ�PUJS\KLZ�KPќLYLU[�
features along a trail, e.g. Leka geology trail.) 
Area: Larger sites including just one type of interest. 
Complex area: Larger geosites with a physiographic homogene-
ity. They are composed of several points, sections, areas and/or 
viewpoints.
Viewpoint: (�]PL^WVPU[�PUJS\KLZ�[^V�KPќLYLU[�LSLTLU[Z!�H�SHYNL�
area of geological interest and an observatory from where this 
area may be viewed.

2. Importance
The importance of sites is divided into four  categories, Interna-
tional (INT), National (NAT),  Regional (REG), or Local (LOC).

An international (national, regional, local) geosite is:
A geosite that displays geological features unique on an interna-
[PVUHS��UH[PVUHS��YLNPVUHS��SVJHS��SL]LS�PU�[LYTZ�VM�P[Z�ZJPLU[PÄJ��LK\-
cational or aesthetic values AND/OR the geosite shows geological 
features important for understanding the creation of the Earth on 
an international (national, regional, local) scale.

In addition, whether the geosite or the features seen at the site 
HYL�KLZJYPILK�PU�HU�PU[LYUH[PVUHSS`�W\ISPZOLK�ZJPLU[PÄJ�WHWLY�TPNO[�
be the determining factor for a site to be judged as internationally 
important.

3. Value
As far as value is concerned, geosites are divided into three 
NYV\WZ��:JPLU[PÄJ��:*0���,K\JH[PVUHS��,+<���VY�;V\YPZ[PJ��;6<9���
Some sites may only have one value, while others may have two 
or three values. 
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6FLHQWLðF�YDOXH��6&,���[OL�ZP[L�ZOV^Z�ZJPLU[PÄJ�MLH[\YLZ�PTWVY-
[HU[�[V�NLVSVNPJHS�ZJPLUJL��PZ�TLU[PVULK�PU�ZJPLU[PÄJ�YLWVY[Z��VY�PZ�
]PZP[LK�K\YPUN�ZJPLU[PÄJ�L_J\YZPVUZ��
(GXFDWLRQDO�YDOXH��('8�� the site shows features in a clear and 
educational way, so that people with no previous or limited knowl-
edge of geology can learn from visiting the site. This could be a 
regular venue for tourists or schoolchildren. 
7RXULVWLF�YDOXH��7285�� the site has a high aesthetic value and 
JHU�VќLY�H�^PKL�YHUNL�VM�L_WLYPLUJLZ�ILZPKLZ�[OL�NLVSVNPJHS�MLH-
tures. This is a place that attracts tourists even though they have 
UV�ZWLJPÄJ�PU[LYLZ[�PU�NLVSVN �̀

Please note: Educational and Touristic values depend a lot on 
facilities at the place. Good information signs, footbridges, good 
paths, etc. can easily increase these values.

4. Protection
Protection status says whether the geosite, at the moment, has 
any form of protection. The types of protected areas existing in 
Norway today are:

 ި Biosfærereservater (Biosphere Reserve)
 ި Nasjonalparker (National Park)
 ި Landskapsvernområder (Landscape Protection Area)
 ި Naturreservat (Nature Reserve)
 ި Dyre-, fugle- eller plantefredningsområder (Animal, Bird, or 

Plant Sanctuary)
 ި Naturminner (Natural heritage)
 ި Biotopvern (Biotope protection)
 ި Geotopvern (Geotope protection)

5. Vulnerability
;OL�]\SULYHIPSP[`�VM�H�ZP[L�KLÄULZ�[OL�L_[LU[�[V�^OPJO�[OL�ZP[L�PZ�
exposed to human or natural threats. This might be at the present 
day or in a scenario where the number of visitors increases. Divid-
ed into three categories, High, Medium and Low.

High: The geosite is, or might be, severely exposed to threats.
Medium: The geosite is, or might be, moderately exposed to 
threats.
Low: Robust site where there is no risk of exposure either at the 
moment or if the number of visitors increase.

Value:

 $�:JPLU[PÄJ� 
= Educational.  
= Touristic.
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6. Accessibility
(JJLZZPIPSP[`�KL[LYTPULZ�OV^�LHZ`�VY�KPѝJ\S[�P[�PZ�MVY�]PZP[VYZ�[V�
reach the site. This is judged after Norwegian hiking standards, 
and each geosite is marked as greenO, blueO, redO or blackO. 
For the exact criteria for each colour, the manual can be down-
loaded from this site (in Norwegian only):
http://www.innovasjonnorge.no/no/Reiseliv/Nyheter/ny-merke-
handbok-viser-vei-i-norsk-natur/#.Uuga4mTsS2x 

Some of our sites are situated on islands only accessible by boat. 
For them, we mark the accessibility as BOAT.

All geosites described as points
Even for the geosites described as areas, we have decided to 
describe them with one GPS point, and as one point on the map. 
That is the point where we believe a visitor can best experience 
the geology, even if it is seen in a larger area. All geosites are 
therefore visualised as points on the map, rather than polygons. 

At Støypet, Leka.  
Photo: A. Holand



Geosite fact sheet – Trollfjell Geopark

48

At Solsem, Leka. 
Photo: A. Holand FACT SHEETS INDEX:
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L4
964::2ࠫ3(�(5+�:�55+(3:30(

To the east of Leka municipality - on the island 
(\Z[YH���[OL�ILKYVJR�PZ�JVTWSL[LS`�KPќLYLU[�MYVT�[OL�
Leka ophiolite complex. Austra forms the north-
ernmost part of the Western Gneiss Region and 
consists mainly of Paleo-proterozoic orthogneisses 
�����������TPSSPVU�`LHYZ�VSK��^P[O�PU�MVSKLK�[OY\Z[�
sheets of mica schist, calc-silicate schist, marble 
and amphibolite. The orthogneisses are correlated 
with the Svecofennian province in Sweden, weheras 
the  metamorphic rocks in the thrust sheets have 
been assigned to the Skjøtingen Nappe (a local 
equivalent of the Seve Nappe). The metamorphic 
rocks in the thrust sheets probably formed along 
the outer margin of Baltica. Thus, in contrast to the 
situation in Helgeland and Leka, where the rocks 
formed along the Laurentian margin, the rocks on 
Austra have their origin in Baltica. These contrast-
ing rocks units were juxtaposed as a result of the 
3H\YLU[PH�)HS[PJH�JVSSPZPVU�K\YPUN�[OL�ÄUHS�WOHZL�VM�
the Caledonian orogeny around 400 million years 
ago. Local, early Silurian migmatitization of the or-
thogneisses was a response to the stacking of rock 
units during the collision. 
 
A marked hiking trail leads to the top of Romsskåla, 
^OPJO�PZ�[OL�OPNOLZ[�WLHR�PU�[OL�T\UPJPWHSP[ �̀�����
m.a.s.l. The hiking trail passes close to Sønndalslia, 
an area underlain by the Baltican metamorphic 
rocks; i.e. lime-rich meta-sedimentary bedrock 
such as calc-silicate schist and gneiss, marble and 
calcareous schist as well as biotite-rich sandstone 
and micaceous schist. This area has a high biodi-
versity with a boreal rainforest, and is protected as a 
natural reserve.

Tourists use this site as a hiking destination. The dif-
MLYLUJL�IL[^LLU�[OL�KPќLYLU[�ILKYVJR�HUK�]LNL[H-
tion make this site suitable for education purposes.

� View from the trail 
up to Romsskåla. 
� View from the top 
of Romsskåla.  

Photos: K. Floa

KEY WORDS: Viewpoint, hiking 
destination, boundary western gneiss 
region and calc silicates, nature reserve.

THREATS: There are currently no threats 
to this site, since the area with more 
vulnerable bedrock has legal protection 
as a nature reserve.

TYPE: Viewpoint.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: 
 Geobiosphere, Metamorphic.

VALUE:  

PROTECTION: Nature Reserve.

VULNERABILITY: Low.

ACCESSIBILITY: Red O

GPS POSITION:
UTM 32W 0637754 7225777
65°7’36.0’’N 11°56’9,4’’E

i
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L10 
4(+:�@(

The eastern part of the island Madsøya east of Leka 
JVUZPZ[Z�VM�KPќLYLU[�]HYPL[PLZ�VM�IHZHS[PJ�K`RLZ��;OL�
dyke complex, being about two kilometres thick, 
represents a high stratigraphic level of the Leka 
ophiolite. To recognize the dyke complex is perhaps 
not straightforward for non-geologists. However, the 
best place for a stop would be a walk along the hik-
ing trail at Tanganodden, where outcrops of basaltic 
dykes are seen close to the sea.

Pillow lava can be observed at the outcrops near 
Madsøygalten lighthouse, but are more easily stud-
ied on geosite L67, Leknesøyan. 

4HKZ¥`H�PZ�THPUS`�H�ZJPLU[PÄJ�ZP[L�

KEY WORDS: Leka Ophiolite Com-
plex, basaltic dykes, pillow lava.

THREATS: There are currently no threats 
to this large area.

TYPE: Complex Area.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: Igneous.

VALUE: 

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
UTM 32W 0626360 7217565
65°3’27.4’’N 11°41’9.6’’E

READ MORE:
7YLZ[]PR�� ���

i

� From Haliberget, 
the highest peak on 
Madsøya. 
� From Madsøygalten, 
pillow lava on the east 
coast of Madsøya.  

Photos: A. Holand

� Arial photo of 
Madsøya. 
 
Photo: News on Request
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Hårfjellet raised shore-
line, a wide terrace 
108–110 m.a.s.l.

�� Photo: A.Holand
� Photo A. Bergengren

L15 
/ࠫ9-1,33,;�9(0:,+�:/69,305,

At Leka a shoreline level of ca 110 m.a.s.l. is easily 
recognized in many places, but is probably most 
spectacular at Hårfjellet, where it is developed as 
H��^PKL�[LYYHJL���������T�H�Z�S���0U�ZVTL�WHY[Z�[OL�
terrace is 30–40 meters wide.

Out of several shorelines formed after the last Ice 
Age, the noteworthy main shoreline is a unique phe-
nomenon in the Quaternary geology of Norway, and 
it is especially well developed in northern Norway. 
As the land rose relatively fast after as the ice had 
melted, falling sea levels left few traces in the land-
scape. However, occasionally the sea level remained 
constant long enough for visible shorelines to be 
eroded in solid rock or loose material. The main 
shoreline here was probably formed during Younger 
+Y`HZ������������������`LHYZ�HNV���^OLU�[OL�YPT�
of the ice sheet was at Lysfjordmana (geosite Bi2), 
about 20 km east of Leka.

The main shoreline can be observed at several sites 
in the geopark, but the terraces near Hårfjellet, and 
on Leka in general, are remarkable features and a 
great way of observing and illustrating the sea level 
changes.

The geosite has been used for science, but there is 
a potential for tourism and education. A trail on the 
terrace would be easy to arrange.

KEY WORDS: Well extended raised 
shorelines, terrace in mountain side, 
sea level changes, quaternary geology.

THREATS: Unless the numbers of visi-
tors increase by large numbers, there are 
no threats to this site.

TYPE: Section.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: 
 Geomorphological.

VALUE:   

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION: 
UTM 32W 0622701 7217776
65°3’39.2’’N 11°36’30.6’’E

READ MORE:
Høgaas & Sveian (2015).

i
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L26 
EMAOMN

Along the trail towards Solshemhula, one passes a 
serpentine conglomerate named Emaomn, which 
has been claimed to be Norway’s youngest bedrock 
feature. The deposit is very loosely consolidated and 
covers only a small area.

This site is used for science, education, and tour-
ism. Since located on the way to Solsemhula, many 
visitors come this way, mainly on guided tours.

KEY WORDS: Serpentine conglom-
erate, hiking destination.

THREATS: This site is considered very 
vulnerable. Actions to prevent damage 
are needed, and there are plans to build 
a fence around the area to protect it from 
increasing tourism.

TYPE: Point.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE:   

PROTECTION: -

VULNERABILITY: High.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>������� ��������
65°3’37.0’’N 11°34’11.7’’E

READ MORE:
Bøe & Prestvik (1974).

i

���  Emaomn, 
 serpentine 
 conglomarate. The 
extension of the 
 conglomerate shown 
by the black circle on 
photo no. 3.
 
Photos: A. Bergengren
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L27 
3�=(
A common feature for the whole geopark area is the 
local names on mountain formations given by the 
native people. Some have their names from stories, 
such as the one about Torghatten and Lekamøya. 
Others are named after their appearance, such as 
Løva. Løva means lion in Norwegian, and – from a 
distance – the shape of this mountain resembles a 
lion. A short hiking trail leads the way up from the 
main road. Close to the trail, natural asbestos can 
be found in the bedrock.

Solsemløva was formed by frost shattering and 
sea-ice abrasion during the cold Younger Dryas 
chronozone. The platform on which it stands coin-
cides with the altitude of the raised shoreline around 
Hårfjellet (geosite L15).

The local population uses this site as a hiking 
destination with a marked trail. It is possible to to 
develop it into a site for tourists.

KEY WORDS: Mountain formation, 
hiking destination, asbestos.

THREATS: There are currently no threats 
to this site.

TYPE: Point.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Geoculture, Mineralogical.

VALUE: 

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION 
<;4���>����������������
65°4’2.6’’N 11°34’33.6’’E

READ MORE: Høgaas (2015).

i

�  The mountain Løva 
is a  popular hiking 
destination. 
��Asbestos seen along 
the trail to the top.

Photos: A. Bergengren
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L30 
3,2(4�@(
The most famous named mountain formation on 
Leka is Lekamøya, a vertical rock formation named 
from the famous saga about the mountains at the 
Helgeland coast. Lekamøya was the beautiful maid-
en escaping from Hestmannen and turned to stone 
as the sun rose. Lekamøya is a popular local hiking 
destination with a marked hiking trail. Lekamøya 
and the surrounding bedrock is gabbro. Along the 
trail one passes several examples of the old sea 
levels: wave abraded rocks, kettle holes and raised 
shorelines. 

Lekamøya is a raised sea-stack formed by frost 
shattering and sea-ice abrasion during a relative sea 
level standstill in Younger Dryas. The cold period 
resulted in extensive bedrock erosion on the entire 
island and this led to the formation of peculiar sea-
stacks, like Lekamøya and Solsemløva.  

This is a touristic site, used both by the locals and 
 foreigners.

KEY WORDS: Mountain formation, 
hiking destination, mythology.

THREATS: There are currently no threats 
to this site.

TYPE: Point.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: 
Geoculture, geomorphology.

VALUE: 

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION 
<;4���>������ ���������
����»��� »»5������»���»»,

READ MORE: Høgaas (2015).

i

�  Lekamøya is a 
 popular hiking destina-
tion, with a trail going 
either from Haug or 
from Solsem.

Photo: A. Holand
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L34 
RAUDSTEIN

Raudstein is a common stop on geological 
 excursions to Leka, a short walk from the main 
road. The main feature being gabbro sheets in 
SH`LYLK�\S[YHTHÄJ�YVJRZ��ZLYWLU[PUPaLK�K\UP[L�HUK�
pyroxenites). This indicates we are at a high strati-
NYHWOPJ�SL]LS�PU�[OL�\S[YHTHÄJ�WHY[�VM�[OL�VWOPVSP[L��
JSVZL�[V�[OL�[YHUZP[PVU�IL[^LLU�\S[YHTHÄJ�YVJRZ�HUK�
gabbro. This level coincides with the geophysical 
MOHO, i.e. where there is an abrupt change in 
seismic velocity.

;OPZ�PZ�H�ZJPLU[PÄJ�ZP[L��I\[�HSZV�\ZLK�MVY�LK\JH[PVU�
at university level.

KEY WORDS: Leka Ophiolite 
Complex, layering, gabbro in dunite, 
folding structures.

THREATS: There are currently no threats 
to this site.

TYPE: Area.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: 
Igneous.

VALUE:   

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
UTM 32W 0621133 7219564
65°4’39.0’’N 11°34’36.3’’E

READ MORE: 7YLZ[]PR��� ����
7LKLYZLU��� ����

i

�  Layered pyroxenite.
��;OL�ÄYZ[�SH`LY�VM�
NHIIYV�PU�[OL�\S[YHTHÄJ�
rocks marks the 
tranistion to the high 
plutonic level og the 
Leka Ophiolite.
��.LVSVNPZ[Z�VU�ÄLSK�
trip to Raudstein.

Photos: A. Holand
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L46 
STEINSTIND AREA

Together with Lekamøya, Steinstind is the most 
symbolic mountain on Leka. Rising as a high peak 
in bright yellow color, it is the best representative of 
the dunite massif in the ophiolite sequence. The top 
can be climbed from geosite L50, Støypet, and al-
though the climb is somewhat steep, the view from 
[OL�[VW�PZ�^VY[O�[OL�LќVY[��-YVT�OLYL��VUL�JHU�ZLL�
the layered ophiolite complex and the arid, lunar-like 
landscape coloured in bright yellow and red, togeth-
LY�^P[O�[OL�Z[YHUKÅH[�HYJOPWLSHNV�L_[LUKPUN�[V^HYKZ�
the horizon. On the north side of Steinstind, just by 
[OL�YVHK��[OLYL�PZ�H�ZJPLU[PÄJ�[LZ[�ZP[L�^OLYL�<P)�OHZ�
collected samples for geobiology studies. There is 
an on-going project to study microbial communities 
PU�\S[YHTHÄJ�YVJRZ��HUK�[OL�K\UP[L�H[�3LRH�WYV]PKLZ�
a good model system.

At the top of Steinstind and the neighbouring peak 
of Mannatind there are archeological remains of for-
tresses from pre-historic ages. These are protected 
as a cultural heritage. 

This site is used for science, education and tourism.

KEY WORDS: Leka Ophiolite Com-
WSL_��]PL^WVPU[��ZJPLU[PÄJ�[LZ[�ZP[L��
geobiology, dunite massive.

THREATS: There are currently no threats 
to this site.

TYPE: Complex Area.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: 
Igneous, Geobiology, Geoculture.

VALUE:   

PROTECTION: Cultural Heritage.

VULNERABILITY: Low.

ACCESSIBILITY: Red. O

GPS POSITION: 
UTM 32W 0622297 7222163
65°6’1.3’’N 11°36’13.6’’E

READ MORE:
Albrektsen et al. (1991).
Daae et al. (2013).

i

��Steinstind is one 
of the most known 
landmarks on Leka. 
� :JPLU[PÄJ�[LZ[�ZP[L�MVY�
the Univesity in Bergen 
(UiB).
�  Remains of the 
fortress on Mannatind 
top.

Photos: A. Bergengren
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L50 
:;�@7,;
Earlier the old road on Leka went over Støypet, a 
large area with rounded stones in several raised 
shorelines. 

Today there is a hiking path along the old road, and 
the rounded stones in bright colors leave a strong 
impression on any visitor. The mountain Steinstind 
rises in one side of the area, and the particular 
mountain formation with the local name Lisstind 
rises on the other (eastern) side. The surrounding 
bedrock is mainly dunite with some pyroxenite. In 
some parts the bedrock is layered at a quite large 
scale, giving an impression of striped mountains.

On the way from Støypet to Stein, one pass by 
several distinct beach ridges, clear indicators of a 
much higher sea level in the past. Here, countless 
ÄLYJL�Z[VYT�^H]LZ�OH]L�JVU[YPI\[LK�[V�ZVY[PUN�HUK�
depositing pre-existing deposits into continuous 
covers of raised beach deposits. 

This site is used for science, tourism and education, 
for example in the geology programme for the local 
school at Leka.

KEY WORDS: Raised shoreline, 
raised beach ridges, well-rounded 
stones, rock formations, quaternary 
geology.

THREATS: The main threat to this site 
is the quite new habit among visitors 
and tourists to build piles of rocks as a 
memorial of their visit. This is something 
the geopark strongly oppose, since it 
destroys the natural shape of the raised 
shoreline, as well as the experience of the 
landscape. To prevent this, we will put up 
signposts in the area.

TYPE: Area.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE:   

PROTECTION: -

VULNERABILITY: High.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>�������������� �
65°6’1.6’’N 11°36’52.6’’E

i

���The old road 
on Leka went over 
Støypet: Today it is one 
of Leka’s most visited 
hiking trails.

Photos: A. Holand
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L53 
CHROMITE

Over a large area, chromite layers are found in the 
dunite massif. The area with chromite can be traced 
for more than three kilometres, but one good spot 
to see the chromite layers is in the beginning of the 
hiking trail leading up to Støypet area. The layers are 
quite thin, from 0.5 to 5 cm, but some thicker layers 
up to 15 cm can be found. 

Chromite is always associated with dunite or ser-
pentinite (which is metamorphosed dunite). Some 
of the chromite layers are enriched in noble metals, 
especially platinum group (Pt – Pd) elements. 

This is a site used for science and education.

KEY WORDS: Leka Ophiolite 
Complex, chromite, platinum group 
elements.

THREATS: There are currently no threats 
to this site.

TYPE: Area.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: 
Igneous, Mineralogical, Georesources.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
UTM 32W 0623159 7222646
65°6’15.7’’N 11°37’21.1’’E

READ MORE: Boyd et al. (1990).
Pedersen et al. (1993).
Nordgulen et al. (2011).

i

����Chromite layers 
in the dunite massive 
are found over a large 
area at Leka.

Photos: A Bergengren



69

1 2

3



Geosite fact sheet – Trollfjell Geopark

70

L57 
LAYERED RED MOUNTAINS

;OPZ�NLVZP[L�PZ�HU�HYLH�^P[O�SH`LYLK�\S[YHTHÄJ�YVJRZ�
above the petrological MOHO in the Leka ophiolite 
JVTWSL_��3H`LYLK�ILKYVJR�PZ�MV\UK�H[�KPќLYLU[�
scales in the Leka ophiolite, ranging from a few cen-
timetres to several hundred meters in thickness. The 
layers at this site are mainly small-scale (0.5-2 me-
ters). The layers are wehrlite, which gives the black/
grey colour, yellow dunite, and orthopyroxenite rich 
in enstatite with a more reddish weathering colour.

The geosite is located in the so-called Skråa block 
of the layered sequence of the ophiolite complex, 
described in several publications (e.g. Furnes et al. 
(1992)).

This area with striped bedrock with bright black, 
red and yellow colours has a high aesthetic appeal 
L]LU�MVY�UVU�NLVSVNPZ[Z��HUK�HSZV�VќLYZ�H�UPJL�]PL^�
towards the north coast with Torghatten and Vega in 
the distant horizon. 

This geological feature at this site is described in 
ZJPLU[PÄJ�W\ISPJH[PVUZ�HUK�[OL�ZP[L�PZ�ZV�MHY�VUS`�\ZLK�
for science. However, the site may have potential 
for both tourism and education. Today, there is 
no marked trail here, and the site is only available 
through guided tours.

KEY WORDS: Leka Ophiolite Com-
WSL_��3H`LYLK�\S[YHTHÄJ�ILKYVJR��
strong colour.

THREATS: There are currently no threats 
to this site.

TYPE: Area.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: Igneous.

VALUE:   

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION: 
UTM 32W 0624601 7222174
�����»����»»5����� »����»»,

READ MORE:�-\YULZ�L[�HS���� ����
7LKLYZLU��� �����-\YULZ�L[�HS����  ���
Maaløe (2005). Nordgulen et al. (2011).

i

A visit to the area with 
 layered red  mountains 
VќLYZ�H�Z[YVUN��L_WLYPLUJL�
to the visitor.
 
�� Photo: A. Bergengren

�  Photo: A. Holand
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L58 
MOHO

In the complete ophiolite sequence found at 
Leka one can also experience to walk on MOHO 
( Mohorovicic discontinuity), the transition between 
the oceanic crust and the mantle. At northwest Leka 
there is a hiking trail leading up to MOHO, here seen 
as a border between dunite and harzburgite. The 
transition is gradual over 10-20 cm. 

There is a resting place and an existing information 
ZPNU�H[�[OPZ�ZP[L�[VKH �̀�6[OLY�[`WLZ�VM�\S[YHTHÄJ�
rocks to be seen in the area are lherzolite and layers 
and dykes of websterite and orthopyroxenite.

This site is used for science, education and tourism.

KEY WORDS: Leka Ophiolite Com-
plex, MOHO, boundary harzburgite / 
dunite, hiking destination.

THREATS: There are currently no threats 
to this site.

TYPE: Area.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: Igneous.

VALUE:   

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION: 
<;4���>��������������� 
65°5’53.4’’N 11°39’54.2’’E

READ MORE: Maaløe (2005).

i

��MOHO  is a popular 
hiking destination.

Photo: O. Hamnes
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L64 
NORDLAUVHATTEN

This hiking site and viewpoint displays the mantle 
section of the Leka Ophiolite, metaharzburgite. 
The harzburgite is the most common rock from the 
mantle section, and its typically weathered choco-
late-colored knobbed surface is easily observed at 
Lauvhatten due to little vegetation. Parallel structure 
and planar foliation is seen in the bedrock at several 
WSHJLZ��Z[Y\J[\YLZ�MVYTLK�K\YPUN�K\J[PSL�ÅV^�PU�[OL�
mantle beneath the moving, crustal plates. Pockets 
VM�`LSSV^�K\UP[L�HYL�MV\UK�ZWVYHKPJHSS �̀�YLÅLJ[PUN�
patches of partial melting in the mantle rocks. 

Bunkers and remains from WW II are found at the 
top of Nordlauvhatten, protected as a cultural her-
itage site. The top is a viewpoint, with a particularly 
good view towards Lekafjorden, Skeisnesset, the 
mainland and the northern coast.

This site is used for science and as a hiking destina-
tion for tourists.

KEY WORDS: Leka Ophiolite Com-
plex, harzburgite, foliation.

THREATS: There are currently no threats 
to this site.

TYPE: Area.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: Igneous.

VALUE:   

PROTECTION: Cultural Heritage.

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION 
<;4���>������� ��������
����»����»»5������»����»»,

READ MORE: 7YLZ[]PR��� ����
Nordgulen et al. (2011).

i

��Remains of the 
 bunker from WWII on 
top of Nordlauvhatten.
��Harzburgite and 
its typically weathered 
chocolate-colored 
knobbed surface.

Photos: A. Holand
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L67 
3,25,:�@(5
Pillow lava from the uppermost rocks in the ophiolite 
complex, representing volcanic eruptions on the 
ZLH�ÅVVY�H[�H�ZWYLHKPUN�YPKNL�PU�[OL�3H[L�*HTIYPHU��
The section is remarkably well preserved, display-
ing patches and layers of deep-sea sedimentary 
rocks in between the pillows. However, iron and 
 manganese rich sedimentary layers are found 
�IL[^LLU�ZVTL�VM�[OL�SH]H�ÅV^Z��WYV]PKPUN�L]PKLUJL�
VM�O`KYV[OLYTHS�]LU[�Z`Z[LTZ�VU�[OL�ZLH�ÅVVY��Z\JO�
as those feeding black smokers on the present 
VJLHU�ÅVVY�

This site is used for science and education.This 
site has a great potential for tourism, either through 
guided tours by boat or by kayak.

KEY WORDS: Leka Ophiolite Com-
plex, well-preserved pillow lava, deep 
sea vulcanic activity.

THREATS: There are currently no threats 
to this site. However, sampling for scien-
[PÄJ�\ZL�ZOV\SK�PU�[OL�M\[\YL�IL�KVUL�PU�H�
more sustainable manner.

TYPE: Area.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: Igneous, 
Paleonvironmental,  Georesource.

VALUE:   

PROTECTION: Bird Protection Area.

VULNERABILITY: Low.

ACCESSIBILITY: Boat.

GPS POSITION: 
<;4���>������  ��������
����»����»»5������»����»»,

READ MORE: Prestvik (1974).
7YLZ[]PR�
�9VHSKZL[��� �����
7YLZ[]PR��� ����
Tveit, Furnes & Pedersen (1993).

i

��� Pillow lava 
at Leknesøyan, here 
investigated by master 
students from the 
University in Bergen at 
ÄLSK^VYR�
 
Photos: A. Bergengren



77

1 2

3



Geosite fact sheet – Trollfjell Geopark

78

L76 
SKEISNESSET GEOLOGY TRAIL

The Skei Group is composed of metamorphic sedi-
mentary rocks including conglomerate, conglomer-
atic sandstone, sandstone, greywacke, marble and 
schist. This succession was deposited on top of 
the eroded Leka Ophiolite in Early Ordovician times 
�HYV\UK���������TPSSPVU�`LHYZ���;OL�JVU[HJ[�IL-
[^LLU�[OL�VWOPVSP[L�HUK�[OL�:RLP�.YV\W�KLÄULZ�HU�
PYYLN\SHY�Z\YMHJL��YLÅLJ[PUN�HU�\UK\SH[PUN�SHUKZJHWL�
by the time of deposition. Since the ophiolite is 497 
million years old, the uplift and erosion must have 
occurred rather shortly after the ophiolite formation. 

Today there is an existing geology trail at Skei, con-
sisting of several geosites, with separate information 
signs. The Skei area is a protected area and nature 
reserve, with several prepared walking paths. It is 
a nationally selected cultural landscape due to its 
OPNO�IPVSVNPJHS�KP]LYZP[ �̀�IV[O�ÅVYH�HUK�MH\UH��^P[O�H�
unique grassed heater moorland.

In addition, there are several protected archaeologi-
JHS�ÄUKPUNZ�PU�[OL�HYLH��[OL�LHYSPLZ[�ILPUN�:[VUL�(NL�
settlements.

The Skei area is used for science, tourism and 
education.

KEY WORDS: Skei Group, 
 sedimentary bedrocks, geology trail.

THREATS: Since the area has legal pro-
tection and there are well marked hiking 
trails, we believe that there are no current 
threats to this site.

TYPE: Complex Area.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: Igneous, 
Metamorphic, Geomorphological, Sedi-
mentology, Paleoenvironmental.

VALUE:   

PROTECTION: Nature Reserve, Cultural 
Heritage, Bird Protection Area.

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
UTM 32 W 0629664 7222371
����»��� »»5������»����»»,

READ MORE: Prestvik (1974).
:[\Y[�L[�HS���� �����:[\Y[�L[�HS����  ���
Nordgulen et al. (2011).
McArthur et al. (2013).

i

��Conglomerate at 
Skeisnesset.  
��Information posts 
along the geology trail 
at Skeisnesset.
� Conglomeratic sand-
stone, basaltic rock and 
sandstone along the 
geology trail.
 
Photos: A. Bergengren
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L93 
HORTAVÆR

The series of small islands around Hortavær north-
west of Leka has given name to a layered igneous 
complex, the Hortavær intrusive complex. The 
layers in the intrusion came from multiple pulses 
with magma that range from gabbroic to granitic 
in composition. The Hortavær complex is part of a 
series of intrusions in the Helgaland Nappe Complex 
in Ordovician and Silurian times, and emplacement 
of the complex is dated to about 466 Ma. The 
Hortavær complex belongs to the Bindal batholith 
and is one of few plutons in the area that is part-
ly alkalic. The complex intruded in a part of the 
Helgeland Nappe Complex called the Horta Nappe 
that consists mainly of calc-silicate rocks with some 
quartzite and marble.

0[�PZ�KPѝJ\S[�[V�HJJLZZ�[OL�PZSHUK�I`�IVH[��HUK�[OLYL-
MVYL�[OPZ�ZP[L�ZOV\SK�IL�\ZLK�MVY�ZJPLU[PÄJ�W\YWVZLZ�
only.

KEY WORDS: Hortavær complex, 
layered magmatic intrusion, Horta 
Nappe. 

THREATS: There are currently no threats 
to this site.

TYPE: Complex Area.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: Igneous.

VALUE: 

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Boat.

GPS POSITION: 
<;4����>����������������
�����»����»»5������»����»»,

READ MORE: Gustavson & Prestvik 
(1979). Barnes et al. (2003).
Barnes et al. (2005). Barnes et al. (2009).

i

��The Kleppan sheets illustrates the overall 
nature of the main Horta intrusive complex:  it 
consists of alternating dark (dioritic) and white 
(syenitic) sheets. These sheets were originally 
horizontal but have been rotated so that they 
are overturned. As seen in the photo, the 
tops of sheets are toward the right (east) and 
bottoms toward the left.
��Migmatite that underlies Måsøya. This rock 
type is common in the northwestern islands. 
� Close-up of one type of hortitt, the rock 
name applied to the rocks around Vågøya. The 
orange mineral is garnet, the large black min-
erals are amphibole, and the rest of the rock 
consists of potassium feldspar, clinopyroxene, 
and plagioclase feldspar. 

Photos: C. Barnes
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L99 
/,93(<.:3�@7(��3,2(�46<5;(05:�
The hiking trail at the Leka mountains, called 
Herlaugsløypa, provides a good introduction to 
[OL�SHUKZJHWL�HUK�NLVSVN`�VM�3LRH��HUK�VќLYZ�H�
stunning view in all directions. The highest peak of 
Leka, Vattind, is part of the trail and has an old cairn 
from the 13th century, part of the same system as 
geosite V1 Kjulsveten (Vega). The trail goes from 
gabbroic bedrock to the yellow dunite massif, and 
into the harzburgite. Several viewpoints are passed 
on the trail, as well as an area at Hundøyrån, where 
OVSLZ�MYVT�[HSJ�KYPSSPUN�PZ�ZLLU��;LZ[�KYPSSPUN�[V�ÄUK�
talc and magnesite was carried out here in 1990.

This site is used daily by the local population, and 
since it has such a good network of marked trails, it 
could be promoted more for foreign tourists.

KEY WORDS: Leka Ophiolite Com-
plex, Hiking destination, Viewpoints, 
highest peak, cairn.

THREATS: A large area with well marked 
hiking trails, we believe there are no 
current threats.

TYPE: Complex Area.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: Igneous, 
Geomorphological, Georesource.

VALUE: 

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION: 
<;4���>������������ ���
����»����»»5������»����»»,

READ MORE: Olerud (1990).

i

���A beautiful 
scenery and a strong 
experience of Leka’s 
colorful bedrock is seen 
from Helraugsløypa, the 
hiking trail at the Leka 
mountains.
� ;LZ[�KYPSSPUN�[V�ÄUK�
talc and magnesite are 
seen along the trail.

Photos: A. Bergengren
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BR1 
TORGHATTEN

The famous “hole in the mountain” is a national 
tourist attraction with international reputation. The 
Torghatten mountain is a residual mountain devel-
oped in basement granites and nappe gneisses as 
H�WHY[�VM�[OL�Z[YHUKÅH[���;OL�ZWLJ[HJ\SHY�¸OVSL¹�PZ�H�
marine abrasion cave that has broken through the 
mountain, permitting a view through it from certain 
WVZP[PVUZ�VU�ZOVYL�HUK�Vќ�ZOVYL��;OL�OVSL��[VNL[OLY�
with numerous raised shorelines and smaller caves 
were formed at high sea levels during the Pleisto-
cene.

Several of the younger, post-glacial shorelines and 
beach gravel and boulder deposits host Stone-Age 
archaeological sites.

Torghatten is an example of Quaternary landscape 
evolution. The site displays very well the processes 
[OH[�JYLH[LK�[OL�Z[HUKÅH[�HUK�[OL�U\TLYV\Z�PUZLS-
ILYNZ�VU�P[���;OL�LќLJ[Z�VM�NSHJPV�PZVZ[H[PJ�YLIV\U-
dare very well illustrated through bedrock notches 
and gravel/boulder beach deposits at various levels 
(and ages). The Torghatten hole itself evidence the 
L_[YLTL�LѝJPLUJ`�VM�ULHY�ZLHSL]LS�MYVZ[�HJ[PVU�JVT-
bined with marine abrasion.

This site is used for tourism, education and science. 
The area around Torghatten has great value since 
it combines several perspectives, both historical 
and geological, as well as the mythology about the 
mountains at Helgeland. Posts with QR-qodes giv-
ing information about geology are placed along the 
trail to the hole. The site has considerate potential, 
as one may construct “via ferrata”-type trails over 
the mountain summit without much environmental 
impact.

KEY WORDS: Cave tunnel through 
the mountain, tourist attraction, 
granite.

THREATS: This site is already as touristic 
as it possible can be, and the visitors fol-
low marked trails all around the area. The 
granite is not considerate to be vulnera-
ble. The raised shorelines with rounded 
stones are more vulnerable if the number 
of visitors walking here increase, and 
this has to be evaluated continuously. 
The same with the archaeological Stone 
(NL�ÄUKPUNZ�PU�[OL�HYLH��L]LU�PM�[OL`�HYL�
protected as Cultural Heritage. Also the 
sediments and other loose material in the 
caves around the mountains might be 
vulnerable, and this has to be evaluated 
continuously if the number of visitors to 
these caves increase.

TYPE: Point.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: Igneous, 
Geomorphological, Geoculture.

VALUE:   

PROTECTION: Partly Cultural Heritage.

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>������������� ��
65°23’54.7’’N 12°5’41.3’’E

READ MORE: Lauritzen et al. (2011).

i

��The Torghatten 
mountain with surveyed 
caves (dark blue), red 
ÄSSLK�JVU[V\Y!����¶����
m asl. from Lauritzen et 
al 2011. 
� Torghatten.
��View from the 
Torghatten hole. 

Photos: A. Bergengren
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BR5 
BOLVÆR

Group of islands with high geological diversity. 
The main island Bolvær displays Early Ordovician 
metamorphosed sediments deposited on a small 
ophiolite fragment, called the Bolvær complex. 
Within a small area, it is possible to view the Ordo-
vician palaeoterrain surface on which the sediments 
were deposited on, a range of metasedimentary 
rocks displaying various depositional environments 
and schooolbook examples of metamorphic mineral 
NYV^[O�HUK�Z[Y\J[\YHS�NLVSVN �̀�;OL�HYLH�KLÄULZ�
a key locality for understanding the plate tectonic 
processes and depositional environment in the Early 
Ordovician. This geosite is equivalent to the Skei 
group on Leka, seen at geosite L76, Skeisnesset 
Geology Trail. In the Helgeland Nappe Complex 
there are several cover sequences above ophiolites, 
probably deposited in Early to Middle Ordovician 
time.

;OPZ�ZP[L�PZ�VUS`�PU�\ZL�MVY�ZJPLU[PÄJ�W\YWVZLZ�[VKH �̀�
but there is a potential to use the geosite for tour-
ism and education. This island is important in the 
on-going project to increase kayak tourism in the 
area. Bolvær is, together with other geosites and 
non-geological sites on islands in the area, part of 
a suggested geosite tour reached by kayak. Today, 
this site is only reachable by boat through a private 
arrangement.

KEY WORDS: Metamorphosed sed-
imentary bedrock, ophiolite fragment, 
Bolvær complex.

THREATS: Since the area is somewhat 
KPѝJ\S[�[V�HJJLZZ��^L�Q\KNL�[OH[�L]LU�
with an increase in the number of visitors 
in the future the number will be low, and 
this will be no threat to the geological 
features. 

TYPE: Complex Area.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: 
Stratigraphical, Metamorphic, Tectonic, 
Sedimentological.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Boat.

GPS POSITION: 
<;4���>����������������
���� »����»»5�����»��� »»,

READ MORE: Heldal (2001).

i

��Photo showing 
the Ordovician terrain 
surface, now vertical, 
separating the ancient 
bedrock exposures 
(gabbro; right side) from 
sand and gravel depos-
ited on top (left side). 
� )HZHS�IYLJJPHZ�ÄSSPUN�
depressions in the 
ancient terrain.
��Folded schist and 
marble.

Photos: T. Heldal
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BR6 
:;69�,:1�@(

Soapstone quarry at the island Stor-Esjøya, neigh-
bour to Bolvær. The soapstone is a result from 
transformation of Ordovician metagabbro from the 
Bolvær complex. The layer with soapstone is about 
three meters thick and well visible from the sea for 
a length of about 50 meters. This quarry has been 
in use from the Viking Age until the Middle Ages. It 
is believed that stone from this quarry was used to 
build the medieval church at Tilrem.

;OPZ�ZP[L�PZ�VUS`�PU�\ZL�MVY�ZJPLU[PÄJ�W\YWVZLZ�[VKH �̀�
but there is a potential to use the geosite for tour-
ism and education. This island is important in the 
on-going project to increase kayak tourism in the 
area. Esøya is, together with other geosites and 
non-geological sites on islands in the area, part of 
a purposed geosite tour reached by kayak. Today, 
this site is only reachable by boat through a private 
arrangement.

KEY WORDS: Historical soapstone 
quarry, Bolvær complex.

THREATS: There is already a lot of 
PUZJYPW[PVUZ�HUK�NYHÄ[P�VU�ZVTL�VM�[OL�
quarry faces (historical and from present 
time), and the site is considered to be 
vulnerable, due to the soft soapstone. 
The quarry is protected as a Cultural Her-
itage, but there is a need for a signpost 
informing about this at the site.

TYPE: Point.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: 
Georesource, Geoculture, metamorphic.

VALUE:  

PROTECTION: Cultural Heritage.

VULNERABILITY: High.

ACCESSIBILITY: Boat.

GPS POSITION: 
UTM 33W 0364990 7265271   
�����»����»»5�����»���»»,

READ MORE: Berglund (1999).
Heldal (2001). Lindal (2011).

i

�� Soapstone quarry, 
Medieval period, at 
Stor-Esjeøya, displaying 
\UÄUPZOLK�ZVHWZ[VUL�
pots on the quarry face 
and inscriptions.

Photo: T. Heldal

��Geological map 
of Esøya from Heldal 
2001).
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BR8 
SKOMO-KVERNTIND

Millstone quarry with garnet mica-schist. The mill-
stone production utilised the loose boulders at the 
mountainside in an area of 200 meters. There are 
several larger production places here, seen as de-
pressions in the ground up to 20 meters in diameter. 
Piles of quarry debris are found around the depres-
ZPVUZ��HZ�^LSS�HZ�\UÄUPZOLK�TPSSZ[VULZ�[OH[�OH]L�
been left behind. From the main production area 
traces of an old road can be followed down to the 
sea, where the millstones were loaded onto boats 
and shipped. Millstones that for some reasons were 
left behind can be seen at the beach. Brønnøy was 
an important area for millstone production from at 
SLHZ[�[OL���[O�[V�[OL�,HYS`���[O�JLU[\Y �̀�HUK�[OL�
millstones were traded as far south as the city of 
Bergen. There are several millstone quarries in the 
municipality, and Skomo-Kverntind is the largest. In 
all the quarries, the millstones were made of garnet 
mica-schist occurring as loose boulders in scree 
deposits along the mountainsides.

This site has until today only been used for science. 
We believe there is a large tourist potential at this 
site, by clearing the old road up by the moun-
tainside. Since this is the largest and most easy 
accessible millstone quarry in Brønnøy area, this 
should become an important site for education, 
to tell about the historical importance of millstone 
production.

KEY WORDS: Millstone production, 
garnet mica-schist.

THREATS: Today, there are very few 
visitors at this site. However, since 
the rest material from the millstone 
WYVK\J[PVU�HUK�[OL�\UÄUPZOLK�TPSSZ[VULZ�
are limited, we consider this site to be 
somewhat vulnerable. This site needs to 
be evaluated constantly if the number of 
visitors increases.

TYPE: Point.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: 
Metamorphic, Georesource.

VALUE:   

PROTECTION: -

VULNERABILITY: Medium.

ACCESSIBILITY: Blue. O

GPS POSITION: 
UTM 33W 0377359 7264529
�����»����»»5������»���»»,

READ MORE: Krokvik (1999).
Lindal (2011).

i

�� Large millstones 
that for some reason 
were left behind are 
seen both down by 
the sea and up by the 
mountainside.
 
Photos: A. Bergengren
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BR9 
ENGAVATNET

Engavatnet is a Turlough lake in a kastic terrain. At 
irregular intervals, the lake drains through its bed 
in a spectacular way, leaving a muddy plain with 
KLHK�ÄZO�HUK�VWLU�KVSPULZ�PU[V�^OPJO�[OL�^H[LY�
disappeared.  After some time, generally after rain, 
[OL�SHRL�TH`�Z[HY[�ÄSSPUN�\W�HNHPU��YL[\YUPUN�[V�P[Z�
¸UVYTHS�Z[H[L¹��^OLU�[OL�ÄZO�HSZV�YL[\YUZ�

;OL�SHRL�PZ�ZP[\H[LK�VU�RHYZ[PÄLK�THYISLZ�HUK�[O\Z�PZ�
undermined with a (unknown) cave system. During 
periods of severe drought (no rain), the surrounding 
water-table will drop, creating a pressure on the 
muddy lake bed, which in turn may burst and let 
water drain into the underlying karst.  The water 
probably emerges in springs around Aunhola (see 
geosite B10). At the end of the emptying process, 
the drainpipe clogs up with mud, and after rain, a 
YHPZLK�^H[LY[HISL�WLYTP[Z�[OL�SHRL�[V�YL�ÄSS��

Engavatnet is a “Turlough”, a karst phenomenon 
well-known from western Ireland, but almost un-
known in Scandinavia. The site has easy access, 
and the process is very spectacular when it occurs. 

The site is ideal for demonstrating processes and 
rapid changes in karst systems and their under-
ground drainage.  Also, the sensitivity of water-table 
balance with respect to precipitation is well ex-
WSHPULK��HZ�^LSS�HZ�[OL�WYVIHISL�Z`WOVU�LќLJ[Z�[OH[�
operate during the emptying process.  Due to the 
unpredictability and rate occasions of the process, 
the site must be well prepared and illustrated with 
time-lapse photos, as well as showing past- and 
real-time data curves of precipitation and lake level.

Tourists visit this site mainly during the years the 
water disappears. Otherwise, the majority of the 
visitors come as part of a guided tour. A simple foot-
path along the lake shore to a platform and display 
installation that should be erected at the northern 
end, where the emptying process is most spectacu-
lar and where lake level loggers could be installed.

KEY WORDS: Karst system, disap-
pearing lake, turlough.

THREATS: With the number of visitors 
today, the only threats to this site would 
be construction or habitation nearby that 
might change the ground water level, but 
this is not a current problem.

TYPE: Point.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE:   

PROTECTION: -

VULNERABILITY: Medium.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>����������������
65°25’45.2’’N 12°31’41.7’’E

READ MORE: Lauritzen (2010).

i

��Lake Engavatnet - 
ÄSSLK�^P[O�^H[LY�PU�[OL�
July 2013, 
�  and empty in July/ 
August 2014.
 
Photos: A. Bergengren
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BR10 
AUNHOLA

Karst cave where the water is in connection with 
underground drainage from Engavatnet.  The cave 
has a large portal with cross-sections showing how 
water and sediments underneath the quaternary 
ice sheets eroded the cave roof.  The phenomenon 
is called “paragenesis” and is exceptionally well 
KPZWSH`LK�PU�[OL�JH]L��(\UOVSH�LUKZ�PU�H�^H[LY�ÄSSLK�
syphon from where a cave stream continues to a 
ZWYPUN�H[�[OL�MVV[�VM�[OL�JSPќ���

The site might also have archaeological potential, as 
there is a considerable earth talus in the portal and 
the walls bear marks of human, possibly pre-historic 
TVKPÄJH[PVU�

;OL�ZP[L�OHZ�NYLH[�ZJPLU[PÄJ�ZPNUPÄJHUJL�HZ�P[�
displays the erosion of a cave ceiling underneath 
glacial ice.  The portal itself is scenic.

The geosite is today available for everyone, but the 
majority of the visitors come as part of a guided 
tour. The trail leading to the cave could be better 
marked.

KEY WORDS: Cave, karst system, 
ice age processes, blue marble.

THREATS: Even if the site is considered 
vulnerable, is it the karst cave in the area 
that is considered to be best suitable for 
tourists. Remedies are a wooden plat-
form and ladder covering the earth talus. 
Monitoring and evaluation is needed to 
protect the site from damage. By now, 
the site is accessible both for tourists on 
their own and by guide, and if the site 
becomes damaged, we can consider to 
only have it open for visits together with 
a guide.

TYPE: Point.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE:   

PROTECTION: -

VULNERABILITY: High.

ACCESSIBILITY: Blue. O

GPS POSITION: 
<;4���>������������ ���
65°26’1.6’’N 12°30’37.2’’E

READ MORE: Lauritzen (2010).

i

��A natural spring 
outside the cave is 
 beleived to be connect-
ed to the water stream 
inside the cave.
� Exceptionally well 
displayed cross- 
sections showing how 
water and sediments 
underneath the quater-
nary ice sheets eroded 
the cave roof.
��Beautiful blue 
 marble inside the cave.
 
Photos: A. Bergengren
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BR12 
9<.ࠫ:5,:6++,5

This old marble quarry with cubic stone blocks and 
sawed walls is part of an area with marble stretching 
MYVT�;VZLUMQVYKLU�[V�=LSMQVYK��0U��� ���[OL�NLVSVNPZ[�
J.H.L Vogt described the marble of good quality. 
Production commenced the same year and termi-
nated in the 1930s. The creamy white and coarse-
grained marble was used as building material. The 
quarry is, moreover, a rare display of early 20th 
century wire sawing quarrying methods.

Karst landscape with karren and dolines can be 
seen surrounding the old quarry. The marble occur-
rences provide a rich ground for biodiversity, and a 
boreal rainforest displaying a high biological diversity 
surrounds the quarry. The local authorities discuss 
protection of this forest as this text is written. 

A trail leads from Hommelstø out to the quarry, 
but this is old and needs to be cleared. This site is 
visited by tourists today, but only as part of a guided 
tour, and then by boat from the fjord. If the path, 
leading through the boreal forest with karst caves, 
could be cleared, we belive this site would have a 
high tourist potential.

KEY WORDS: Old marble quarry, 
cubic block, linear sawing, karst.

THREATS: The site is not protected, and 
mining rights are hold by the company 
Norwegian Holding AS, that investigated 
the possibilities industrial use of the mar-
ble in the 1990s. The surrounding forest, 
karst systems and the close location 
to houses does not make it suitable for 
production today, but legal protection to 
establish this is needed.

TYPE: Point.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: 
Georesource, Metamorphic, Geobio-
sphere.

VALUE:  

PROTECTION: -

VULNERABILITY: Medium.

ACCESSIBILITY: Blue. O

GPS POSITION: 
<;4���>����������������
�����»����»»5������»����»»,

READ MORE: =VN[���� ����
Karlsen (1991). Heldal (1994).
/VOVST���  ����3PUKHS��������

i

����The old marble 
quarry with cubic stone 
blocks and sawed walls 
is surrounded by a karst 
landscape with carren 
and dolines. 
 
Photos: A. Bergengren
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BR15 
AUNLIA ROAD CUTS

9VHK�J\[Z�PU�]HYPV\Z�ÄUL�NYHPULK�ZLTPWLSP[PJ�HUK�
calc-silicate schists of the Middle Nappe of the 
/LSNLSHUK�5HWWL�*VTWSL_��J\[�I`�ÄUL��[V�TLKP\T�
grained leucogranitic dikes. Both the schists and 
the dikes are strongly folded, caused by crustal 
deformation during the Caledonian Orogeny. Dating 
of similar dikes further to the north yielded an age 
of 431 million years.  Being a key locality for the 
rocks of the Middle Nappe, the site is also visually 
impressive.

;VKH`�[OPZ�ZP[L�PZ�VUS`�PU�\ZL�MVY�ZJPLU[PÄJ�W\YWVZLZ��
These road cuts expose a beautiful pattern that 
draws the attention to anyone passing by. However, 
the high speeds at the road and the limited possi-
bilities for parking at the moment makes this site 
ZVTL^OH[�KPѝJ\S[�[V�HJJLZZ�MVY�H�NLULYHS�W\ISPJ�

KEY WORDS: Road cuts, semipel-
itic schist, calc-silicate schist.

THREATS: The only threat would be 
if the road was rebuilt, but this is not a 
current issue.

TYPE: Point.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: Tectonic, 
Metamorphic.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION 
UTM 33W 0392796 7239406 
65°15’36.7’’N 12°42’14.0’’E

READ MORE: Nordgulen et al. (2011).

i

��The road cuts at 
Aunlia along road 
76 southwest of 
 Hommelstø. 

Photos: A. Bergengen
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BR19 
TOSENFJORD RESTING PLACE

By the resting place at Tosenfjorden, coastal out-
crops expose banded and folded migmatites (rocks 
[OH[�OH]L�Z\ќLYLK�WHY[PHS�TLS[PUN��HUK�JHSJ�ZPSPJH[L�
rocks. These rocks belong to the Upper Nappe of 
the Helgeland nappe Complex. The dark bands of 
the migmatites composed of biotite (mica), feldspar, 
garnet and quartz. The light colored bands are 
mostly quartz and feldspar. Cross cutting dikes of 
leuco-granite. Research has revealed that the mig-
TH[P[L�MVYTLK�����TPSSPVU�`LHYZ�HNV�H[�[LTWLYH[\YLZ�
greater than 500°C and depths in excess of 20 km. 
This provides a link of the Upper Nappe with the 
Hortavær Nappe far to the west. At low tide, tonali-
ties, including the minerals feldspar and quartz, can 
be observed to have intruded the migmatites. These 
tonalities contain dark gray inclusions of irregular-
ly-shaped diorite, another igneous rock that is com-
posed of feldspar, quartz, biotite and amphibole. 
These distinctive igneous rocks form part of a suite 
of rocks studied along well-exposed road cuts along 
highway 76 a few kilometers to the southwest that 
OH]L�HU�HNL�VM�����TPSSPVU�`LHYZ��;OL`�ZOHYL�HѝUP[`�
with rocks presently exposed in east Greenland and 
were subsequently rifted apart during the opening of 
the Atlantic ocean beginning about 60 million years 
ago. Thus, the site display important evidence of 
OH]PUN�Z\ќLYLK�KLLW�I\YPHS�HUK�WHY[PHS�TLS[PUN�

This site is just by the resting place at Tosenfjorden, 
and is the starting point for Trollfjell Geopark if en-
tering by road 76 through Tosen tunnel. This site is 
PU�\ZL�MVY�ZJPLU[PÄJ�W\YWVZLZ�HUK�]PZP[LK�I`�[V\YPZ[Z�
today.

KEY WORDS: Deformed rocks, 
folding, migmatites, tonalites.

THREATS: This site is considered 
robust and there are no threats with the 
numbers of visitors today. This has to 
be evaluated if the number of visitors 
increases.

TYPE: Point.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: Tectonic, 
Metamorphic.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION 
<;4���>��� ���������� �
�����»���»»5����� »����»»,

READ MORE: Yoshinobu et al (2002).
Barnes et al (2011).

i

����Beautifully 
banded and  folded 
bedrock at the coastal 
outcrops by the 
 restingplace in Tosen-
fjorden. 

Photos: A. Bergengren
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BR23 
TILREMSHATTEN

Hiking destination, starting at the same parking 
place as non-geological site B2-1, Skarsåsen. This 
hike goes on a mountain ridge with a stunning view 
VU�IV[O�ZPKLZ��[V^HYKZ�[OL�JVHZ[HS�Z[YHUKÅH[�SHUK-
scape in the west and the forests and mountains of 
Velfjord and the national park Lomsdal-Visten in the 
east. Along the trail is an exposure of garnet mica 
schists of the Sauren-Torghatten Nappe of the Hel-
geland Nappe Complex. Large garnets with perfect 
crystal form are seen at some places along the trail, 
for some parts lying loose like gravel. A mountain 
formation has the free name “HavLars”, from a local 
story about a sea troll. Close to this site are a hole 
through the mountain, and several pot holes.

Tourists use this site today, mainly because it is 
close to the bunkers from WWII at Skarsåsen. This 
is a popular hike for the local people, and occa-
sionly visited by schools, but there is a potential to 
further increase the educational use, to inform about 
geology.

KEY WORDS: Hiking destination, 
viewpoint, pot holes, mica-garnet 
schist.

THREATS: Visitors follow the already 
marked trail, and therefore we believe 
that there are few threats to this site 
today.

TYPE: Viewpoint.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Mineralogical, Geomorphological.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION: 
<;4���>����� �����������
�����»��� »»5������»����»»,

i

���Garnets are seen 
along the trail to the 
top of Tilremshatten, 
^OPJO�VќLYZ�H�Z[\UUPUN�
view over the costal 
landscape. 
 
Photos: A. Bergengren 
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BR24 
OTERHOLA

This is a small karst cave situated a few meter 
above sea level. It is a phreatic (sub-watertable) 
[\IL��^P[O�HU[PNYH]P[H[P]L�TVKPÄJH[PVU�PU�[OL�MVYT�
of multiple half-tube roof incisions and wall ledges.  
;OL�JH]L�^HZ�Lў\LU[�^OLU�HJ[P]L�HUK�M\UJ[PVULK�
as a glacimarine spring beneath the ice-sheet. 
Together with two larger caves (Akselberg I & II), 
the three caves formed a linear endokarst drainage 
route beneath the late-glacial ice-sheet, towards 
the fjord. The two other caves are now consumed 
I`�[OL�ULHYI`�THYISL�X\HYY �̀�6[LYOVSH�^HZ�TVKPÄLK�
[OYV\NO�T\S[PWSL�ZLKPTLU[�ÄSSZ�HUK�JVYYLZWVUKPUN�
roof retreats, leaving the antigravitative features 
similar to Aunhola.

Oterhola bears ample evidence of being a past hab-
itat for pro-glacial, marine organisms when active, 
as seen by traces of boring organisms (molluscs, 
ZWVUNLZ��HUK�U\TLYV\Z�TVSS\ZJ�ZOLSSZ��ÄZO�IVULZ��
L[J��PU�[OL�ÅVVY�ZLKPTLU[Z���;OPZ�JHU�IL�[YHJLK�X\P[L�
far into the cave. The biogenic invasion is a char-
acteristic of most low altitude caves in the Velfjord 
area, where Oterhola is an easily accessible and 
illustrating example.

Marine karren and iron precipitates is well displayed 
at the marble shoreline in front of the cave.

This site lay close to the road and is reached by 
a short walk. To make this site open for tourist, 
measures to protect future damage as well as an 
agreement with the landowner to prepare a trail has 
to be made.

KEY WORDS: Karst Cave.

THREATS: This site is considered highly 
vulnerable, since it has been some resent 
vandalism inside the cave, where parts of 
the cave wall has been removed. This de-
mands strict management when in use. 
Protection and information is needed and 
for the moment this site is only available 
for visits together with a guide.

In order to preserve information on the 
cave development, a stratigraphic exca-
vation of its contents must be performed 
before the cave is used by the public. 

TYPE: Point.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE:  

PROTECTION: -

VULNERABILITY: High.

ACCESSIBILITY: Blue. O

GPS POSITION: 
<;4���>����������������
65°24’12.3’’N 12°29’49.0’’E

i

���Oterhola is one 
of the best examples 
of the Velfjord caves. 
However, the site 
is considered to be 
vulnerable.

Photos: A. Bergengren
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VG1 
KJULSVETEN

Viewpoint and popular hiking destination with a 
good view towards northeast of Vega and the 
mainland. Even though the mountain consists of 
the typical Vega granite with a diversity of enclaves 
and xenolithes, the main attraction from this site is 
the landscape seen in the surroundings. Looking 
west, there is the high peak of Trollvasstinden, with 
plenty of talus, boulders and loose material from 
mechanical erosion. Towards the north is the fertile, 
ÅH[�HNYPJ\S[\YHS�SHUKZJHWL�VU�TL[H�ZLKPTLU[HY`�
ILKYVJR��;OL�KPќLYLUJL�PU�]LNL[H[PVU�IL[^LLU�[OL�
barren granite and the fertile sedimentary rocks of 
the north can easily be seen as a sharp boundary. 
;V^HYKZ�[OL�LHZ[��[OLYL�PZ�[OL�ÅH[�Z[YHUKÅH[�SHUK-
scape, stretching towards the high mountains of 
the mainland. Given the ideal position close to the 
waterway and the mainland, Kjulsveten has been an 
important viewpoint for ages. At the top, there are 
remains of an old cairn from the 13th century. This 
was part of a system of landmarks along the coast, 
established by Manus Lagabøte, and is protected 
as a cultural heritage. Similar cairns that belong to 
the same system are found at other peaks in the 
geopark (e.g L99, Vattind (Herlaugsløypa), Leka)

This site is used by the locals and by tourists. We 
believe this site could be used for education, to 
learn about the landscape. Particularly suitable in 
combination with geosite Vg2, Hestvika.

KEY WORDS: Viewpoint, hiking 
destination, cairn.

THREATS: There are currently no threats 
to this site, and the cairn is protected as 
a cultural heritage. 

TYPE: Viewpoint.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: 
Magmatic, Geoculture, Geomorpho-
logical.

VALUE:  

PROTECTION: Cutural Heritage.

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION: 
<;4���>�������������� �
65°37’1.2’’N 11°56’25.5’’E

i

���View from the 
top of  Kjulsveten, 
where the typical Vega 
landscape is seen 
with sharp contrasts 
IL[^LLU�[OL�ÅH[��MLY[PSL�
areas with sedimentary 
bedrock and the granite 
mountains. 

Photos: A. Bergengren
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VG3 
HESTVIKA

When the ice melted after the last ice age, the sea 
level was situtated about 100 m above the present 
day sea level. The land slowly lifted due to isostatic 
rebound, and the traces of the the Younger Dryas 
Main Shoreline in the Vega area can be found 
between 90 and 96 m.a.s.l., mostly eroded in the 
bedrock. In the scar between the Hestvikfjellet and 
Tårnet mountains in the southern part of Vega, the 
YHPZLK�ZOVYLSPUL�JHU�IL�ZLLU�HZ�[OYLL�ZLWHYH[L�ÄLSKZ�
with well-rounded stones, present between 92 and 
96 m.a.s.l. The trail up to viewpoint Kjulsveten pass-
LZ�[OYV\NO�ÄLSKZ�VM�^LSS�YV\UKLK�ILHJO�ZLKPTLU[Z��
At 99 m.a.s.l. the marine limit is found as a beach 
ridge with angular boulders. The sediments were 
probably heaved up by storm waves shortly after 
deglaciation.

Tourists and locals taking the hike up to Kjulsveten 
walk by the site today. In addition, we believe this 
site has a good educational potential. Standing on 
the raised shoreline, there is a good view towards 
the beach and the present sea level. This makes the 
site exceptionally good for educational purposes, for 
L_HTWSL�L_WSHPUPUN�[OL�LќLJ[Z�VM�PZVZ[HJ`�HUK�ZLH�
level changes in the area.

KEY WORDS: Raised beach ridges, 
marine limits, sea level changes.

THREATS: ;OL�Z[VUL�ÄLSKZ�HYL�ZV�SHYNL�
that even if the hiking trail passes over 
them, the likelihood of damage is neg-
ligible, at least with the current number 
of visitors.

TYPE: Section.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION: 
<;4���>����������������
65°36’10.1’’N 11°55’4.9’’E

READ MORE:
World Heritage Convention (2003).

i

��The raised shoreline 
at Hestvikskaret, 
along the trail up to 
 Kjulsveten. 

Photo: A. Bergengren.
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VG4 
=02(=ࠫ.,5

At Vikavågen there is folded and deformed calc-sil-
icate/ marble bedrock, exposed between the small 
road and the shoreline. Parking is available at the 
small turnaround between the houses. From here, 
there is only a short walk to well-exposed outcrops 
exhibiting strongly folded alternating layers of 
marble and calc-silicate rocks. The entire outcrop 
is a large xenolith in the Vega granite intrusion. It 
extends about one km northwards from Vikavågen 
(mostly covered by vegetation) and is surrounded by 
granite. The contact between the granitic host and 
the xenolith is clearly exposed at some places and 
makes this location a good pedagogical example 
for telling the story of the Vega granite intrusion and 
the partially melted sedimentary rocks found within 
it. The xenolith has in some parts well-preserved 
preserved layered structure, whereas other parts are 
heavily deformed.

This site is only described and used by scientists 
today. 

KEY WORDS: Calc-silicate xenolith, 
granodiorite, folding structures.

THREATS: The only possible threat to 
this site would be the construction of 
houses (boat houses) along the shoreline, 
but this is not a current issue.

TYPE: Area.

GEOLOGICAL IMPORTANCE: NAT

GEOLOGICAL PHENOMENA: 
Magmatic, tectonic.

VALUE: 

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>����������������
65°36’16.6’’N 11°52’6.9’’N

READ MORE: Nordgulen et al. (2011).
Marko et al. (2013).

i

����Folded and 
deformed calc-silicate/ 
marble bedrock and 
xenoliths. 

Photos: A. Bergengren
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VG5 
LEVIKA

([�3L]PRH�`V\�ÄUK�L_HTWSLZ�VM�THNTH[PJ�MHI-
rics and the diverse enclave population on the 
south-eastern side of Vega. This is seen in the 
granitic rocks that extend seawards from the park-
PUN�WSHJL�HUK�[OL�MVV[IHSS�ÄLSK��;OL�=LNH�NYHUP[L�
crystallized from a melt made up by partially melted 
sedimentary rocks (similar to those present on 
northern Vega today). Rocks having compositions 
that resisted melting are present in the granite as 
enclaves. Levika is situated close to the Eidem 
recreational area, and is a popular spot for school 
trips and family picnics. The enclaves are commonly 
shaped in a variety of ways  that might resemble 
MHU[HZ`�ÄN\YLZ��;OLZL�MLH[\YLZ�^PSS�JH[JO�[OL�H[[LU-
tion of children, and make them interested in the 
KPќLYLU[�[`WLZ�VM�ILKYVJR��

Enclaves at Levika include an assortment of schist, 
gneiss and mineral aggregates.

The site is described and visited by scientists today, 
but since there are many visitors in the recreational 
area, both families and school classes, this would 
be a good touristic and educational site. It is easily 
accessible and the geological features are well seen.

KEY WORDS: Vega granite,  diversity 
of enclaves, magmatic fabrics.

THREATS: There are currently no threats 
to this site.

TYPE: Point.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: 
Magmatic, tectonic.

VALUE:   

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>���� ������� ���
�����»����5����� »���»»,

READ MORE: Nordgulen et al. (2011).
Marko et al. (2013).

i

�����Partially 
melted sedimentary 
rocks seen as enclaves 
in the granitic rocks at 
Levika. 

Photos: A. Bergengren
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VG6 
GURISTRAUMEN

Metamorphosed sedimentary bedrock, a walking 
[YHPS�VU�SPTL�YPJO�ILKYVJR�^P[O�YPJO�ÅVYH��4L[HTVY-
phic rocks containing garnet.

This is a popular hiking trail on a peninsula close to 
Guristraumen, an area with strong tidal currents and 
exciting local stories of the lady Guri who alleged-
ly drowned here. This is the typical landscape of 
northern Vega, with lime-rich, sedimentary bedrock 
giving a high biodiversity with many orchids. The 
sedimentary bedrock is highly metamorphosed, 
and crystals of garnets are commonly observed. 
Outcrops of granite are also present along the trail, 
providing an excellent example of the contrast in 
vegetation between the fertile sedimentary bedrock 
and the barren granite. 

Trollfjell Geopark has placed signposts for a 
�NLVSVN`�IPVSVN`�[YHPS�OLYL��HUK�VќLYZ�N\PKLK�[V\YZ�PU�
the area. 

This site is one of the areas most commonly visited 
by tourists on Vega today. There is a marked trail 
with information about geology and biology. The 
site has a good educational potential and should be 
used more frequently by the local school.

KEY WORDS: Sedimentary 
�ILKYVJR��YPJO�ÅVYH��OPRPUN�KLZ[PUH[PVU�

THREATS: Some part of the trail with 
lime-rich sediments may be more vulner-
able, but since visitors follow a marked 
trail, this is not a current problem.

TYPE: Area.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: 
Metamorphic, Geobiosphere.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION 
<;4���>������ ���� �� �
�����»����»»5������»����»»,

i

��The landscape 
at Vega have sharp 
contrasts, with the 
sedimentary rocks at 
Guristraumen in con-
trast to the high granite 
mountains in the south.
���The trail along 
Guristraumen is marked 
with information signs 
about the geology and 
biology of the area. For 
example, the trail pass-
es over the breakwater 
made of local stone, 
and garnets are found 
for some parts along 
the trail.

Photos: A. Bergengren
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VG9
.<33:=ࠫ.-1,33,;

From this viewpoint, 725 m a.s.l., there is an amaz-
ing view where the typical Vega landscape, including 
[OL�HYJOPWLSHNV�HUK�[OL�Z[YHUKÅH[��JHU�IL�ZLLU��;OL�
radio tower at the top is a landmark for Vega, and 
there are remains of an old car lift to the top. This 
is a popular hiking destination with a marked trail. 
Gullsvågfjellet is the result of the about 475 million 
years old intrusion of the Vega granite, leaving the 
erosion-resistant granite mountains in the south, 
perfectly positioned to protect the human settle-
ments in the northeast from the prevailing south-
westerly winds. Gullsvågfjellet, as well as Trollvass-
[PUKLU�HUK�:¥SH��HYL�KLÄULK�HZ�H�TVUHKUVJR��HUK�
this type of high and steep mountains are common 
along the coast.

Erratic boulders have been observed on the 
Gullsvågfjellet plateau and we can thus conclude 
that the regional ice-sheet at some time, and prob-
ably also during the last Ice Age, has covered the 
entire island.

;OL�L_[LUZPVU�VM�[OL�Z[YHUKÅH[�PZ�TH`IL�ILZ[�
experienced from viewpoints like this, and there 
are thousand small islands and skerries extending 
towards the horizon. It is only from this highly ele-
vated position that one can fully appreciate the wide 
and shallow sea areas, having a light blue-turquoise 
colour. 

This site is used by tourists today, and could be 
\ZLK�MVY�LK\JH[PVU�[V�SLHYU�HIV\[�[OL�Z[YHUKÅH[�HUK�
the landscape of Vega.

KEY WORDS: Viewpoint, hiking 
destination.

THREATS: There are currently no threats 
to this site.

TYPE: Viewpoint.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: Igneous, 
Geomorphological.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Red. O

GPS POSITION: 
<;4���>����������������
65°39’11.2’’N 11°51’22.9’’E

READ MORE: Marko et al. (2013).
World Heritage Convention (2003).

i

��The view from 
the top of the granite 
mountain  Gullsvågfjellet 
is spectacular. 
��Gullsvågfjellet from a 
distance.

Photos: A. Bergengren
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The view from the top of the 
granite mountain  Gullsvågfjellet is 
spectacular. 
 
Photos: A. Bergengren
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VG10 
MOEN 2

Along the trail leading towards Vegdalen, there is a 
small area with active sand dunes, where one can 
experience aeolian processes still at work. It is quite 
an experience for visitors to walk through the forest 
and suddenly arrive at this small “desert”. 

This site is close to the hiking trail to Vegdalen and 
visited by tourists. More information should be 
available.

KEY WORDS: Aeolian processes, 
active sand dunes.

THREATS: Threats to this site could 
be increase in vegetation or damage by 
rising numbers of visitors. The latter is no 
threat with the current number of visitors, 
for assessing the former, monitoring is 
needed.

TYPE: Area.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Geomorphological, Sedimentological.

VALUE:  

PROTECTION: -

VULNERABILITY: Medium.

ACCESSIBILITY: Blue. O

GPS POSITION: 
<;4���>����� ����������
�����»����»»5������»����»»,

i

��The “sand 
desert” at Moen, 
along the trail over 
 Vegdalsskaret.

Photo A. Bergengren

�The “sand 
desert” at Moen, 
along the trail over 
 Vegdalsskaret.

Photo F. Høgaas
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VG11 
VEGDALSSKARET 1

Traces of a larger terminal moraine on Vega occurs 
on the topographically smooth northeast part of the 
island. In addition, two smaller local moraines are 
present in the mountains in the southern parts of the 
island. One of them, a small W-E-oriented local mo-
raine, is situated on the east side of Vegdalsskaret. 
The moraine stand apart as a long ridge easily visi-
ble from the hiking trail leading from Moen towards 
Vegdalen. The material in the moraine derives from a 
local cirque glacier not connected to the regional ice 
sheet. The age of the moraine is unknown, but the 
material was most likely deposited during the colder 
climate in the Younger Dryas period, about 12.500 
years ago. The other local moraine occurs at 500 
m.a.s.l. in the mountain west of Trollvasstinden.

This site is seen from the hiking trail used by 
tourists, but we believe that the main value of this 
moraine is educational, i.e. it is a suitable site to 
learn about the local ice sheet movement.

KEY WORDS: Younger Dryas local 
cirque moraine.

THREATS: Since of its fairly remote 
location in the mountains, there are no 
current threats to this site (in comparison 
to the larger terminal moraine situated 
on the northern arable land, which has 
almost disappeared).

TYPE: Point.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Geomorphological, Sedimentological.

VALUE:    

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O
‘
GPS POSITION: 
<;4���>���� �����������
�����»����»»5������»����»»,

READ MORE:
World Heritage Convention, (2003).
Bargel et al (2007).

i

�� The local  
moraine at Vegdals-
skaret. 

Photo: A. Bergengren
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VG16  
:<5+:=633�*6(:;305,�(5+�:�3(
The area at Sundsvoll is a popular resort area, with 
tables and a barbecue place. Along the beach, un-
usually large rounded boulders and cobbles can be 
seen. These large boulders are not just spectacular, 
but also good representatives for the Vega granite, 
with enclaves seen in the bedrock. The Vega granite 
with enclaves can also be seen at geosite V5, 
Levika. This includes superior examples of nodular 
and dendritic cordierite that crystallized from the 
melt forming the Vega granite. The various intriguing 
shapes of the inclusions will trigger your fantasy, 
and it is a popular activity for children to look for 
odd-looking shapes in the rocks. 

The scenic trail southward along the coast from 
:\UKZ]VSS�[V^HYKZ�=LNKHSLU�VќLYZ�HU�L_JLSSLU[�]PL^�
of the island Søla situated a couple of km west of 
=LNH��:¥SH�PZ�KLÄULK�HZ�H�TVUHKUVJR�HUK�PZ�HU�L_-
cellent example of the granite’s resistance towards 
erosion, as the small island rises high above the 
ZLH�^P[O�Z[LLW�JSPќZ��;OPZ�[`WL�VM�YLZPZ[HU[�NYHUP[L��
MVYTPUN�ZTHSS�PZSHUKZ�^P[O�Z[LLW�JSPќZ�[OH[�YPZL�OPNO�
above sea level, is typical for this part of the Norwe-
gian coast. Landforms such as talus are seen along 
[OL�Z[LLW�TV\U[HPUZ�JSPќZ�HUK�HYL�NVVK�L_HTWSL�VM�
mechanical erosion. A raised shoreline eroded into 
the bedrock can be seen on the southern side of 
Søla. 

Further south, the outcrops surrounding the bay 
at Vegdalen is of particular interest, providing 
 unprecedented examples of the interaction of 
granite magma with metasedimentary host rocks. In 
this area, the granite is in many places a  diatexite, 
e.g. a migmatite composed of partially  melted 
 metasedimentary rocks and granite. Oriented 
swarms of inclusions, in places deviating around 
SHYNL��PU[HJ[�_LUVSP[OZ��HYL�L]PKLUJL�VM�ÅV^�PU�[OL�
migmatite (see photos). 

This site is visited both by scientists, tourists and 
school classes. However, the information about 
 geology at the site could be improved.

KEY WORDS: Island, granite moun-
tain, coastline, rounded boulders, 
enclaves.

THREATS: There are currently no threats 
to this site.

TYPE: Complex Area.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: 
Igneous, Metamorphic, Geomorpho-
logical.

VALUE:   

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>����������������
65°40’0.7’’N 11°47’46.7’’E

READ MORE: Nordgulen et al. (2011).

i

��The rounded boulders 
at Sundsvoll coastline, 
with Søla in the back-
ground.

Photo: A. Bergengren

��Oriented swarms of 
inclusions found in the 
rocks along the trail.

Photo: Ø. Nordgulen 

� Sundsvoll is a popular 
recreational area. 

Photo: G.  Hauglid-Formo
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VG18 
YLVINGEN ISLAND

The island of Ylvingen has an interesting geology. 
Most of the island to the west consists of medi-
um-grained biotite granite, locally with K-feldspar 
phenocrysts. The granite is well exposed around 
the WWII German artillery post (non-geological site 
V2-9). In general, the granites are massive, however, 
strong fabrics are locally present, especially close 
to the contacts with the metasedimantary host 
rocks. Garnet is present in the biotite granite in the 
northern parts of Ylvingen. In the same area, a small 
body of dark grey diatexitic migmatite crops out. 

A 0.5 km wide zone along the east coast is under-
lain by metasedimentary rocks that are part of the 
S-T Nappe (Helgeland Nappe Complex): metapelite, 
metagreywacke, metaconglomerate, calc-silicate 
rocks, and marble. The metasedimenatry rocks are 
strongly foliated and the foliation is parallel to iso-
clinal folds. Despite strong deformation, sedimentary 
Z[Y\J[\YLZ�Z\JO�HZ�NYHKLK�ILKKPUN�HUK�JOHUULS�ÄSS�
deposits are common in this rock unit. 

The granitic rock, which is part of the Bindal batho-
lith (or Vega granite), intruded the metasedimentary 
rocks around 475 Ma. This is typical for the Vega 
archipelago, where the many of the islands are 
underlain by granodiorite and biotite granite that 
intruded into clastic and carbonate metasedimenta-
ry rocks.

The island is a tourist destination, but scientists 
mostly use the geological sites today. Information 
and new signposts could easily inform the tourists 
about the geology.

KEY WORDS: Biotite granite, clastic 
and carbonate metasedimentary 
metavolcanic rocks.

THREATS: There are currently no threats 
to this site.

TYPE: Complex Area.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: Igneous, 
Metamorphic, Geomorphological.

VALUE:  

PROTECTION: Natural Reserve, Bird 
Protection Area.

VULNERABILITY: Low.

ACCESSIBILITY: Boat.

GPS POSITION: 
65°37’12.6’’N 12°9’2.9’’E
<;4���>����������������

READ MORE: Oalmann et al (2011).

i

��Metasedimentary 
rocks along the east 
coast.
��The biotite-granite at 
Ylvingen.

Photos: A. Bergengren 

� Gelogical map of 
Ylvingen from Oalmann et 
al 2011.
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Figure 3: A) Geologic map of the island of Ylvingen. B–E) Stereographic projections of structures measured on Ylvingen. 
Squares and great circles on B, D, & E represent mean orientations. B) Poles to metamorphic rock foliation. C) Metamorphic 
rock fold axes. Red great circle represents girdle, which is a cylindrical best fit to poles. D) Poles to hypersolidus and subsolidus 
plutonic rock foliations. E) Intersection of quartz aggregate lineation and foliation visible on pavement surfaces in plutonic 
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VG21 
3ࠫ5(5�:21�9=�9

Among of the numerous small islands and skerries 
PU�[OL�Z[YHUKÅH[�HYJOPWLSHNV��3rUHU�:RQ¤Y]¤Y�PZ�
one of the best examples. This is part of the World 
Heritage Area, with semi-domestic eiders and eider 
down harvesting. During the season there are fre-
quent boat tours for tourists out to the islands.

This site is used by tourists.

KEY WORDS: :[YHUKÅH[�0ZSHUKZ��
World Heritage Area.

THREATS: The islands are protected as 
a Natural Reserve and as a Bird Protec-
tion area and only a limited number of 
visitors are allowed.

TYPE: Area.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: 
Geomorphological, Geoculture.

VALUE: 

PROTECTION: Natural Reserve, Bird 
Protection Area.

VULNERABILITY: Low.

ACCESSIBILITY: Boat.

GPS POSITION: 
<;4���>����������� ����
�����»����»»5������»����»»,

READ MORE:
World Heritage Convention (2003).

i

��Lånan-Skjærvær is 
one of the most visited 
Z[YHUKÅH[�PZSHUKZ�PU�[OL�
area.
 
Photo: Vega World 
 Heritage Area

��Lånan-Skjærvær.

Photo: I.O. Tysnes
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VG22 
BREMSTEIN

(U�PTWYLZZP]L�IYLHR^H[LY�PZ�WYLZLU[�H[�[OL�Z[YHUKÅH[�
island Bremstein. The breakwater is constructed by 
local pink granite mainly from a quarry at the neigh-
bour island Heimøya. The granite consists of pink 
feldspar, biotite and some quartz and is probably 
from Cambrian- Silurian time. The granite is used as 
a building material for other houses and construc-
tions in the island group, maybe not so much for its 
NVVK�X\HSP[ �̀�I\[�YH[OLY�ILJH\ZL�VM�[OL�KPѝJ\S[`�VM�
transporting stone the long distance (15 km) from 
Vega. The breakwater was constructed between 
1910 and 1916, and a temporary railway track was 
built to transport the stone. A stone monument is 
placed by the breakwater as a memorial.

This geosite is only reachable by boat, and even if 
visited by tourists today, the long distance makes 
this tour very weather dependent and the tourist 
potential is somewhat limited.

KEY WORDS: Breakwater, granite, 
local stone production.

THREATS: There are currently no threats 
to this site.

TYPE: Point.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Geoculture, Georesource.

VALUE: 

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Boat

GPS POSITION: 
<;4���>���� ������� ���
65°37’15.5’’N 11°23’7.6’’E

READ MORE: Lindahl (2011).
Bremstein & Andersen (1992).

i

��The impressive 
 breakwater at Bremstein. 
 
Photo: R. Johansen
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VV1 
,:�@(

The island of Esøya displays, like Skei at Leka, 
contact relations between ophiolitic rocks and meta-
morphic sedimentary rocks deposited on top of the 
eroded ophiolite in Early Ordovician times. Unlike 
Leka, the contact on Esøya is strongly disturbed by 
folding and thrusting, and on the southern part of 
the island one may walk across two thrust faults. 

The ophiolitic rocks are predominantly gabbro, and 
on the northern part of the island they have been 
altered to soapstone. The soapstone deposits have 
been quarried in the medieval period, both for ashlar 
blocks for building medieval churches in the region, 
and for cooking pots and other utensils, such as 
ÄZOPUN�^LPNO[Z��9LTHPUZ�MYVT�[OL�HUJPLU[�X\HYY`PUN�
are partly well preserved and spectacular, and one 
may even see how the land has rizen almost one 
meter after the quarrying ended. A 12th century 
runic inscription, probably made by one of the 
quarrymen, are found on the rock face. The site also 
contains a deposit of emerald green actinolite.

The metamorphic sedimentary rocks consist of 
ÅH[[LULK�JVUNSVTLYH[L�HUK�ZJOPZ[��PU�^OPJO�WLYMLJ[��
large crystals of staurolite and garnet may be seen, 
a particularly good site for viewing metamorphic 
mineral growth. 

This site is only reachable by boat, and is today 
mainly in use as recreation area for local people 
during the summer. Temporary harbour facilities are 
installed in the spring and removed before the winter 
season. The site has good potential for organized 
boat tours.

KEY WORDS: Contact gabbro 
conglomerate, thrusting, soapstone 
quarry, runic inscription.

THREATS: The soapstone quarry with 
runic inscriptions is considered vulnera-
ble, but has legal protection as a cultural 
heritage. Due to the limited access there 
will be low numbers of visitors. 

TYPE: Complex Area.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: 
Metamorphic, Tectonic, Georesource, 
Geoculture.

VALUE:  

PROTECTION: Cultural Heritage.

VULNERABILITY: High.

ACCESSIBILITY: Boat.

GPS POSITION: 
<;4���>�����������������
���� »����»»5������»����»»,

READ MORE: Berglund (1999).
Grenne & Heldal (2006). Lindal (2011).

i

��;OL�KPќLYLU[�ILKYVJR�
at the southern part of 
the island. 

Photo: T. Heldal

��The runic inscriptions 
at the soapstone quarry.  

Photo: T. Haugann

��Geological map of 
Esøya from NGU 2015.
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VV3 
/�@/634

Quarry with extraction of building stone from huge 
blocks of porphyritic granite produced by landslides 
and rock fall. The granite is a typical variety within 
the Andalshatten Batholith. Granite from this site 
was extracted between 1993-1995, and has, for 
L_HTWSL��ILLU�\ZLK�PU�[OL�ÅVVY�VM�[OL�T\UPJPWHSP[`�
house in Vevelstad, at the Geological Survey of 
Norway, and for a war memorial in Mosjøen. The 
quarry is not in operation today, but is situated right 
beside the trail leading up to Oddvar I. N. Darren’s 
art installation “Opus for Heaven and Earth”, a large 
circle on the rock face where the granite has been 
polished.

The site is close to the trail to the art installation, 
and is visited by tourists. However, better informa-
tion about the granite and the use of the stone as 
building material could be added.

KEY WORDS: Grey porphyry gran-
ite, building stone, quarry.

THREATS: Since the granite is situated 
so close to the art installation, quarrying 
will most likely not be carried out in the 
future. Threats to this site are considered 
to be low. 

TYPE: Point.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: Igneous, 
Georesource.

VALUE: 

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>���� ���������� 
65°37’59.3’’N 12°22’19.6’’E

READ MORE: Lindal (2011).

i

���Blocks with 
 porphyritic granite at 
Høyholm.
 
Photos: A. Bergengren
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VV4 
VOLLVIKA

;OL�(UKHSZOH[[LU�)H[OVSP[O�PZ�WHY[PJ\SHYS`�ZPNUPÄJHU[�
due to the display of large km-scale screens and 
small xenoliths  of metamorphic sedimentary rocks 
that were split away from the host rock and included 
in the granodioritic intrusion. The large screens form 
H�NOVZ[�Z[YH[PNYHWO`�YLÅLJ[PUN�[OL�OVZ[�YVJRZ�WYPVY�[V�
intrusion. At Vollvika, the contact relations between 
the batholith and the rocks it intruded are readily ob-
served along wave-polished coastal outcrops. Large 
and small wall rock xenoliths were broken apart and 
and injection of magma occurred along weak zones 
in the metasediments (i.e. contacts between layers) 
and brittle fractures. In places, xenoliths were partly 
assimilated by the granodiorite. It is also clear that 
the metasediments were folded before intrusion of 
the granite. After being included in the granodiorite, 
new ductile structures developed in the xenoliths. 
The Vollvika locality displays spectacular “school-
book” examples of the mechanism of folding and 
JSLH]HNL�KL]LSVWTLU[��+PќLYLU[�[`WLZ�VM�K`RLZ�J\[�
across the granodiorite and inclusions. Thus, the 
locality represents a frozen picture, 440 million years 
ago, of the relative timing of events that took place 
at an early stage of the Caledonian orogenesis.

This site has so far only been of interest to geolo-
gists, but we see a great potential for tourists here. 
The site is close to the road, and it is a nice walk 
close to the sea. The geological features are well 
visible.

KEY WORDS: Folded metased-
imentary rocks, igneous rocks, 
granite, xenoliths.

THREATS: There are currently no threats 
to this site.

TYPE: Point.

GEOLOGICAL IMPORTANCE: INT.

GEOLOGICAL PHENOMENA: Igneous,  
Tectonic.

VALUE:   

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>����������������
65°35’55.2’’N 12°22’16.1’’E

READ MORE: Barnes et al. (2007). 
Nordgulen et al. (2011).

i

��Metamorphic sedi-
mentary rocks that were 
split away from the host 
rock and included in the 
granodioritic intrusion. 

��Example of cleavage 
development in layered 
calc-silicate xenolith.

Photos: Ø. Nordgulen
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VV5 
VISTENFJORDEN

The 22 kilometre long Vistenfjorden is the most 
prominent fjord in the Trollfjell Geopark. Many large-
scale and small-scale geolomorphological features 
related to the glacial periods are found along the 
fjord, including pot holes and raised shorelines. The 
SH[[LY�HYL�ZLLU�IV[O�HZ�Z[VUL�ÄLSKZ�HUK�[LYYHJLZ�PU�
the mountain side. There are also karst caves and 
raised sea caves in the area, but these are not easy 
to access and remain quite unexplored. The Nation-
al Park Lomsdal-Visten encloses large parts of the 
fjord. An express boat is operating the fjord, and the 
route ends in Bønå. Here there are accommodation 
facilities, and the place is a good starting point for 
hikes in the large and wild national park.

The fjord is already a touristic site, but tourism here 
has large potential to grow.

KEY WORDS: Fjord, quaternary 
geology, pot holes, caves.

THREATS: There are no threats to 
the fjord today and The National Park 
Lomsdal-Visten surrounds the fjord for 
large parts.

TYPE: Area.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE: 

PROTECTION: National Park.

VULNERABILITY: Low.

ACCESSIBILITY: Boat.

GPS POSITION: 
<;4���>��� ���������� �
���� »����5������»��� »»,

i

��Vistenfjorden.

Photo: A. Bergengren
 
��Giant potholes  
along the fjord.

Photo: C. Nordberg
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BI1 
HEILHORNET

Heilhornet is one of the most iconic mountains at 
/LSNLSHUK��YLHJOPUN������T�H�Z�S��;OL�Z\TTP[�PZ�
accessible in a popular, but demanding hike from 
the parking lot along the road south of Heilhornet. 
From the top there is an extraordinary view over the 
coast, and on a clear day one can see all the way to 
Træna. 

The Heilhornet granite stands high above the 
surrounding meta-sedimentary rocks, forming three 
prominent peaks (Heilhornet, Kula and Lillehornet) 
[OH[�OH]L�[OL�[OL�HYL�ZOHWLK�SPRL�[OYLLZOHYR�ÄUZ��
This is a fairly common feature in glacially eroded 
granite terrains. The glaciers eroded on both sides 
of the peak, leaving a steeper and narrower “nuna-
tak” for each glacial period.

The Heilhornet Pluton is a biotite hornblende gran-
iteintrusion, of about 50 km2 within the Helgeland 
Nappe Complex. It has been dated to 444 million 
`LHYZ�HUK�^HZ�LTWSHJLK�WYPVY�[V�[OL�ÄUHS�JVSSPZPVU�
between the Laurentia and Baltica continents, 
resulting in the Caledonian mountain chain.  

This site is a popular hike for locals and tourists. 
Panorama sign at the top or information about the 
geology could be added.

KEY WORDS: Viewpoint, hiking 
destination, iconic mountain.

THREATS: Mainly being a viewpoint, 
there are no threats to this site.

TYPE: Viewpoint.

GEOLOGICAL IMPORTANCE: NAT.

GEOLOGICAL PHENOMENA: 
Geomorpholigical, Tectonic, Igenous.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Red. O

GPS POSITION: 
<;4���>��������������  
����»����»»5�����»����»»,

READ MORE:
Nordgulen & Schouenborg (1990).

i

��View from the top.
 
Photo: Ø. Nordgulen
 
��Heilhornet is an iconic 
mountain along the 
coast. 

Photo: A. Bergengren
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BI2 
LYSFJORDMANA

The road 17 goes over, and partially through, a large 
moraine ridge at Lysfjordmana. This is a terminal 
moraine from an ice-sheet readvance during the 
early Younger Dryas, approximately 12.500 years 
ago. The Younger Dryas was a short climatic deteri-
oration that interrupted the general temperature rise 
that ended the last glacial period - in other words, a 
ÄUHS�¸ZWHZT¹�VM�[OL�0JL�(NL��;OL�[LYTPUHS�TVYHPUL�PZ�
bended and embanks the lake Lysfjordvatnet. At the 
mountain side 300-500 m.a.s.l. are several lateral 
moraines of which one can be followed for almost 
5 km.

The Lysfjordmana terminal moraine is correlated to 
several lateral moraines east of Heilhornet. These 
are continuous push moraines stretching for several 
kilometres, indicating an ice-sheet readvance from 
a more easterly position. The moraine system 
coincides with the Tautra and Tjøtta events of the 
Trondheimsfjord and southern Helgeland regions, 
respectively.

This site has only been used by Quaternary geol-
ogists, but there is a potential to use this site for 
education, since the moraine is so large and the 
landform so visible and easy to access.

KEY WORDS: Terminal moraine, 
Younger Dryas ice-sheet readvance.

THREATS: The moraine is already cut by 
road 17, and there are several small grav-
el pits in the area. Further extraction of 
gravel and buildings of roads or houses 
could damage this site.

TYPE: Section.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE:  

PROTECTION: -

VULNERABILITY: Medium.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4��>����������������
65°6’34.6’’N 12°5’21.0’’E

READ MORE: Bargel et al (2007).
Olsen et al (2015).

i

����The road 17 
goes over, and partially 
through, a large moraine 
ridge at Lysfjordmana.
 
Photo: A. Bergengrenn
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BI3 
KOLSVIKBOGEN GOLD MINES

Mineral exploration and exploratory gold mining 
have a long history at Buadalen, about 5 km from 
Kolsvikbogen at Tosenfjorden. The gold mineraliza-
[PVU�^HZ�ÄYZ[�KPZJV]LYLK�PU�� ���I`�H�SVJHS�MHYTLY�
(Konrad Kolsvik). In the following years, sporadic 
investigations took place. In the 1930s the miner-
alized area was mapped in detail, drilling and geo-
physical investigations were carried out, and several 
adits up to 40 m in lenght were driven through pro-
spective rock units. In the early 1940s an assess-
ment of alluvial gold along the river downstream was 
undertaken. Extensive new mapping, more than 3,4 
km of diamond drilling, and tunnelling through the 
VYL�aVULZ�[VVR�WSHJL�PU�[OL�� ��»Z��(:�:\SÄKTHST�
� ������HUK�;LYYH�4PUPUN�(�:�� ��������I\[�LUKLK�
due to low ore grade and volume. During this period 
a new road was constructed extending ca 5 km 
southwards  from the fjord. Due to the currently high 
gold prices, the company Bindal Gruver AS are now 
activively prospecting the site again. 

The main ore is native gold associated with arse-
nopyrite, with some galena and pyrite, occurring 
in quartz veins that cut granite as well as schist, 
THYISL�HUK�HTWOPIVSP[L��;OL�NVSK�PZ�NLULYHSS`�ÄUL�
grained, but locally visible grains are present. Highly 
variable contents of gold are common, and locally 
very high grades were recorded with consentrations 
ranging up to several tens of gram/ ton). A number 
of similar gold occurrences are known in the nearby 
region, e.g. at Reppen ca 6 km west of Buadalen, 
and at Oksfjellet and Finnlifjellet east and northeast 
of Buadalen. 

This site is only reachable by boat from Tosen-
fjorden. From there, it is a hike for about 5 km to 
reach the site. If the mining company arranges 
visits, this could, together with the astonishing boat 
trip to get there, be a high-class tourist attraction. 
However, more arrangements are needed.

KEY WORDS: Gold mines, mineral 
extraction.

THREATS: This site has no protection 
and there is mining activity today by the 
company Bindal Gruver AS.

TYPE: Point.

GEOLOGICAL IMPORTANCE: REG

GEOLOGICAL PHENOMENA: 
Mineralogical, Georesource, Geomor-
phological.

VALUE:  

PROTECTION: -

VULNERABILITY: High.

ACCESSIBILITY: Boat.

GPS POSITION: 
UTM 33W 0397159   7229079
�����»���»»5������»����»»,

READ MORE: Bjørlykke (1943).
Bjørlykke & Vogt (1944). Ihlen (1993).

i

��Geological map of 
Kolsvikbogen area from 
NGU.

��Gold in quartz (about 
3 x1,5 cm), from Kolsvik-
bogen.
 
Photo: A. Bergengren
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BI4 
SANDVIKA QUARRY

In the Sandvika area, several rock units are stacked 
on top of each other, inclined gently towards the 
east. The lowermost rock unit is a gabbro derived 
from an ophiolite complex. The gabbro is well ex-
posed along the fjord south of Sandvika. The gab-
bro is overlain by a succession of conglomerates 
and sandstones, deposited on top of the gabbro 
during the Early Ordovician. The contact is exposed 
along the road to the west of Sandvika. 

Another unit of gabbro, also covered by conglom-
erates and sanstones has been thrust on top of the 
sandstones. This tectonically repeated nappe stack 
has been cut be the 444 million-year-old Heilhornet 
granite, showing that the thrust repetition of the 
rock units occurred before the main phase of the 
Caledonian orogeny. 

The marble conglomerate at Sandvika has been 
strongly deformed, and the originally rounded peb-
ISLZ�PU�[OL�JVUNSVTLYH[L�OH]L�ILLU�ÅH[[LULK�[V�[OPU�
discs. The rocks contain some serpentine and other 
calc-silicate minerals in addition to calcite, and the 
combination of colour and structure made it attrac-
tive as ornamental stone. The old quarry faces and 
many squared blocks can still be seen in the quarry 
area. Quarrying took place over a few decades until 
it stopped in the early 1990s. Polished tiles of the 
marble conglomerate can still be seen at the Oslo 
Central Train Station. 

This site is easily reached from the road, and could 
be used for tourism, if information about the geology 
was added.

KEY WORDS: Marble quarry, marble 
conglomerate.

THREATS: The only threat to this site 
would be if production continued or if the 
road was broadened. 

TYPE: Point.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Georesource, Tectonic.

VALUE:  

PROTECTION: -

VULNERABILITY: Medium.

ACCESSIBILITY: Green. O

GPS POSITION. 
<;4���>����� ����������
����»����»»5������»����»»,

READ MORE: Lindal (2011).

i

���The marble 
 conglomerate at 
 Sandvika.
 
Photo: A. Bergengren
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BI7 
GULDVIKHAUGEN GRANITE DYKES

The outcrops along the shoreline below Guldvikhau-
gen are composed of two types of rocks: dark 
greyish calcareous schist displaying folding and 
ductile shearing, and white granite, partly tourmaline 
bearing. The latter has intruded as hot magmas into 
cracks in the schist, forming thin and thick “stripes” 
on the outcrops. Such plate-shaped bodies of igne-
ous rocks are called dykes.

;OL�NYHUP[L�K`RLZ�HYL�[OL�VќZWYPUN�MYVT�H�SHYNLY�
intrusion to the east and north. We may count sev-
eral “generations” of dykes. The earliest have been 
strongly deformed, whilst the latest cut through all 
ductile structures, but are displaced by brittle faults. 
Late dykes can also be seen cutting through the 
older ones. 

Being 100% exposed, the locality provides a unique 
insight in the mechanism of ductile and brittle 
deformation, the formation of intrusive dykes. It is 
a superb example of how relative timing of events 
seen on an outcrop scale can reveal a fragment of 
the geological history in the region. 

This site is not in use today, is situated next to the 
road 17 and easy to access. 

KEY WORDS: Granite dykes. 

THREATS: There are currently no threats 
to this site.

TYPE: Point.

GEOLOGICAL IMPORTANCE: REG.

GEOLOGICAL PHENOMENA: Igneous, 
Tectonic, Metamorphic.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>������� ��������
��� »���»»5�����»����»»,

i

Light coloured granitic 
dykes cutting calcsilicate 
schist at Guldvikhaugen.

��Photo: Ø. Nordgulen

��Photo: T. Heldal
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S1 
9�+),9.(5

North of the community Vik, to the west of road 
17, a lens shaped body of serpentinite is located 
within mica schist. The body measures 60 times 30 
metres, but is clearly visible from distance due to its 
reddish brown colour (from oxidation of iron in the 
serpentinite). The serpentinite also stands up from 
the surrounding mica schist, being harder and more 
resistant to weathering. 

The serpentinite represents a mantle fragment from 
the ophiolite complexes, and was probably tectoni-
cally juxtaposed with the mica schists. 

Along the margins of the serpentinite, soft talc schist 
(soapstone) is formed. Soapstone is an extremely 
soft but yet durable rock, and has unique heat stor-
ing capacities. This has been exploited in ancient 
times, probably during the Viking Period or slightly 
later. Soapstone was used for various utensils and 
cooking pots, and in the small quarry faces around 
the serpentinite it is possible to see circular depres-
sions in the rock from carving, representing nega-
tive imprints from the extraction of cooking vessel 
roughouts. 

The outcrop is well visible from the road, but there 
is no marked trail today. If a path and information 
were arranged, this has the potential to be a good 
touristic site.

KEY WORDS: Soapstone quarry, 
serpentinite.

THREATS: This soapstone quarry has 
legal protection as a cultural heritage site. 

TYPE: Point.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Metemorphic, Georesource, Geoculture.

VALUE:  

PROTECTION: Cultural Heritage.

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION: 
<;4���>������ ���������
���� »����»»5������»���»»,

READ MORE: Lindal (2011).

i

���The seprentinite 
body is clearly visible 
from distance due to its 
reddish brown colour. 
The soapstone along the 
margins of the sperpent-
inite was exploited in the 
Viking Age.

Photo: A. Bergengren



149

2

1



Geosite fact sheet – Trollfjell Geopark

150

S2 
TRIBORGEN

(�YHPZLK�ZOVYLSPUL�ZLLU�HZ�H�SHYNL�ÄLSK�^P[O�YV\UKLK�
stones 40-50 m.a.s.l. A marked path leads the way 
through a dark forest, that suddenly opens up for 
this area with rounded stones. As if the fairy-tale 
atmosphere was not there already, there are old 
legends about a treasure buried under the stones 
at Triborgen. A large delegation came to Sømna in 
�����[V�KPN�MVY�[OL�[YLHZ\YL��/V^L]LY��P[�^HZ�UL]LY�
found. Today the area is protected as a Cultural 
Heritage and no digging is allowed.

This site is one of the most well known attractions 
in Sømna. It is visited both by local people and by 
tourists, and there is a marked trail. Additional infor-
mation about geology is needed.

KEY WORDS: Raised shoreline, 
quaternary geology, local mythology.

THREATS:
Triborgen is protected as a Cultural Heri-
tage, but there is a risk that visitors might 
move rocks to dig holes or build piles, in 
spite of the protection.

TYPE: Point.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE:  

PROTECTION: Cultural Heritage.

VULNERABILITY: Medium.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>������������  ��
65°20’42.2’’N 12°9’10.2’’E

i

��Triborgen is one of 
the most well known 
attractions in Sømna.
 
Photos: A. Bergengren
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S5 
STEIN POTHOLES

A large pothole in the area around Stein. This is a 
popular hiking destination for families, and regu-
larly visited by local people. The pothole is about 
Ä]L�TL[LYZ�PU�KPHTL[LY�HUK�H[�HIV\[�ZL]LU�TL[LYZ�
deep. 

Potholes are formed by boulder erosion into the 
bedrock caused by strong and turbulent water 
ÅV^Z��4HU`�VM�[OL�WV[OVSLZ�MV\UK�PU�[OL�5VY^LNPHU�
landscape, were formed during the later episodes of 
the last ice age, when high pressure melting water 
along the edges of glaciers created favourable en-
vironments for the formation of potholes. In folkloric 
tales, potholes were explained as the troll’s cooking 
pots.

This site is in use as a touristic site with a marked 
trail and is popular as a hiking destination for 
families. Additional information about the geological 
process forming the pothole could be added.

KEY WORDS: Pot holes, hiking 
destination.

THREATS: There are currently no threats 
to this site.

TYPE: Point.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE: 

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>��������������  
65°17’30.3’’N 12°11’16.0’’E

i

�The large pothole in 
the area around Stein is a 
popular hiking destination 
for families.
 
Photos: A. Bergengren
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S7 
KVENNVIKA MINERALS

Kvennvika area is a popular recreational area, with a 
beautiful sandy beach and a stunning view towards 
Leka. In the schist outcrops on and near the beach, 
one can see crystals of metamorphic minerals that 
OH]L�NYV^U�PU�[OL�ZJOPZ[�HSTVZ[�����TPSSPVU�`LHYZ�
ago. Garnet, staurolite and kyanite are common. 
;OL�SH[[LY�THRLZ�[OL�ZP[L�ZJPLU[PÄJHSS`�PTWVY[HU[�
since the occurrence of kyanite shows that the 
rocks were exposed to high temperature and pres-
sure when the mineral grew in the schist.

This is a popular area frequently visited by local 
people and tourists. Additional information about 
geology is needed.

KEY WORDS: Beach, minerals, 
recreational area.

THREATS: Since this is registered as a 
recreational area in the district, there are 
no current threats to this site. 

TYPE: Point.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Mineralogical, Metamorphic.

VALUE:  

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Green. O

GPS POSITION: 
<;4���>����������������
65°12’35.2’’N 12°0’50.5’’E

i

��Kvennvika area is a 
popular recreational area. 

��In the schist outcrops 
on and near the beach, 
one can see crystals of 
metamorphic minerals, 
such as kyanite.

Photos: T. Heldal
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S9 
:�45,:-1,33,;

The top at Sømnesfjellet lays at 306 m.a.s.l and 
JHU�IL�YLHJOLK�HM[LY�H�����RT�OPRL��0[�VќLYZ�H�NVVK�
]PL^WVPU[�[V�L_WLYPLUJL�[OL�HNYPJ\S[\YHS�Z[YHUKÅH[�
landscape of Sømna and the archipelago with mul-
tiple islands. From the top there is a fantastic view in 
all directions, with Leka in the south, and Torghatten 
and Vega in the north.

Sømnesfjellet is a popular hiking route, often used 
by the local population.

KEY WORDS: Viewpoint, hiking 
destination.

THREATS: There are currently no threats 
to this site.

TYPE: Viewpoint.

GEOLOGICAL IMPORTANCE: LOC.

GEOLOGICAL PHENOMENA: 
Geomorphological.

VALUE: 

PROTECTION: -

VULNERABILITY: Low.

ACCESSIBILITY: Blue. O

GPS POSITION 
<;4������������������
65°21’1.3’’N 12°9’32.0’’E

i

������The top of 
Sømnesfjellet is a good 
viewpoint to experience 
the agricultural landsape 
of Sømna, and the 
Z[YHUKÅH[�HYLH�HSVUN�[OL�
coast.
 
Photos: A. Bergengren
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A geopark is an area with an exceptional geological heritage 
RI�LQWHUQDWLRQDO�VLJQLðFDQFH��ZKHUH�JHRWRXULVP���VXVWDLQDEOH�
�GHYHORSPHQW�DQG�HGXFDWLRQ�DUH�DW�WKH�IRUHIURQW��7KH�
�UHODWLRQVKLS�EHWZHHQ�JHRORJLFDO�GLYHUVLW\�DQG�ODQGVFDSH��
ELRORJLFDO�GLYHUVLW\�DQG�KXPDQ�VHWWOHPHQW�LV�SUHVHQWHG�LQ�D�
geopark. Geopark status does not imply protection, and an 
important task of a geopark is to promote tourist  attractions 
DQG�VXVWDLQDEOH�HFRQRPLF�DFWLYLW\�WR�WKH�DGYDQWDJH�RI�
 tourists and local people.

7UROOIMHOO�*HRSDUN�LV�D�FRRSHUDWLYH�SURMHFW�EHWZHHQ�WKH�
�PXQLFLSDO�ERURXJKV�RI�%UďQQď\��9HJD��9HYHOVWDG��6ďPQD��
Bindal and Leka, and is part of the regional tourism strategy. 
7KH�JHRSDUN�DLPV�WR�SURYLGH�ZRUOG�FODVV�DFWLYLWLHV�DQG�WKULOOV�
EDVHG�RQ�WKH�XQLTXH�JHRORJLFDO�KLVWRU\�DQG�ORFDOLWLHV�LQ�WKH�
area.


