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Preface
This book has been a long time in the making. It is an outcome of the five Norwegian University 
Museums’ joint research programme Forskning i Felleskap (FIF, 2010–2015), supported by 
the Research Council of Norway. FIF kindly facilitated a number of workshops and meetings 
between archaeologists, geologists and craftspeople, all with a common interest in premodern 
soapstone quarrying and use. The result is the chapters of  this book, which are based on studies 
carried out over the last two decades and, for the most part, are published scientifically for the 
first time. We very much thank the authors for participating in this venture. We also thank 
several colleagues – archaeologists, geoscientists and craftspeople – that assisted the editors in 
peer-reviewing the chapters: Irene Baug, Birgitta Berglund, Laura Bunse, Poul Baltzer Heide, 
Richard Jones, Tor Grenne, Torbjørn Løland, Therese Nesset, Astrid J. Nyland, Lars Pilø, Kevin 
Smith, Lars F. Stenvik, Frans Arne Stylegard and Stephen Wickler; we are very grateful for the job 
you have done. Not least, thanks go to Tromsø University Museum, NTNU University Museum 
(Trondheim) and the University Museum of Bergen for their economic support in publishing the 
book.

Bergen/Hyllestad, Spring 2017
Gitte Hansen
Per Storemyr
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Øystein J. Jansen and Tom Heldal

The Building Stones from the Vanished 
Medieval Church at Onarheim, Tysnes, 
Hordaland County in Western Norway: 
Provenancing Chlorite Schist and 
Soapstone

This study centres on the provenance of soapstone and chlorite schist building stones at Onarheim church, 
50 km south of Bergen and also provides geochemical results that are of key interest in further studies of 
Norwegian chlorite schist bakestone. The present Onarheim church is made from wood but building stones 
from previous stone churches at the site (12th century and early 19th century) are found in foundation 
walls and the walls surrounding the churchyard. Geochemical analyses (main and trace elements, Sr-Nd 
isotope composition and rare earth profiles) from such stones were compared with results from similar 
analyses from a variety of quarries, including reference quarries in Rogaland and Trøndelag (chlorite 
schist). Unsurprisingly, the nearest soapstone quarry (Baldersheim) and the regional source of chlorite schist 
(Ølve-Hatlestrand) gave the best matches. However, the results also indicate two additional sources of 
soapstone, one of them is the distant Arnafjord quarry. This may represent an input of soapstone for post-
medieval restoration and/or early 19th century construction works. A very important result of the study 
was that Sr-Nd isotope ratios distinguish between the known medieval chlorite schist quarries in Norway 
and different quarries at Ølve-Hatlestrand. Bakestone made from chlorite schist is found all over Norway 
and the opportunity to fingerprint their origin may aid in future interpretation of medieval trade patterns.

Introduction
The present wooden church at Onarheim in the Tysnes municipality, south of Bergen, was built in 
1891/92 (Figure 1). However, building stones in the foundations of the church and in dry stone 
walls surrounding the church yard are believed to be re-used from older stone churches at the site: a 
medieval church dating from AD 1180–1200 and a larger stone church replacing the medieval one in 
1819. The external measures of the former were, according to records from 1686 and 1721, 11.9 x 10 
m, whilst the latter was significantly larger, measuring 32.6 x 13.1 m (Hoff & Liden 2000:267–268). 
Ashlars of chlorite schist (Figure 2a) and soapstone (Figure 2b) are seen in the foundations of the 
present church and occasionally found in the dry walls surrounding the grave yard. The majority of 
the reused stones are, however, undressed slabs and rubble of banded gneiss, augengneiss, quartzite, 
rhyolite and greenschist, probably supplied from local bedrock and erratics (Figures 2b and 2c). 
Remnants of lime mortar are found on the majority of the chlorite schist and soapstone ashlars and 
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also on many of the slabs of local rocks, supporting the idea that both the dressed stones and rubble 
blocks were reused stones from the older stone churches. 

During archaeological excavations at the churchyard in 1990, dressed stones were collected from 
portals and window frames, supposedly from the medieval stone church (Hoff & Lidén 2000:268). 
The majority of the collection, stored at the University Museum of Bergen (inv. no. BRM 454), 
consists of chlorite schist but also include two blocks (Figure 3b) and a pillar base of soapstone. Based 
on the large amount of ashlars found, Anne-Marta Hoff and Hans Emil Lidén (2000:268) proposed 
that the previous generation(s) of church(es) at Onarheim were clad with ashlars of chlorite schist 
and soapstone, at least on the external walls. The find of a scalloped capital (Figure 3a) and a pillar 
base displaying a waterholding profile (Figure 3c), both made from chlorite schist, are particularly 
important for dating the ornamented building remnants to around 1180–1200. Thus, it is reasonable 
to assume that the masonry of chlorite schist and possibly soapstone, predominantly originated from 
the medieval church. For these two rock types, there are some likely sources close to Onarheim 
displaying strong visual and mineralogical similarities with the rocks found at the church site. 

Numerous chlorite schist quarries are located in the Ølve-Hatlestad area, about 20 km from the 
church. Judging by the marks on the quarry faces and other evidence, these were quarried for several 
purposes: bakestones, roofing slate, slabs for grain drying and building stone (Weber 1984; Naterstad 
1984; Jansen & Heldal 2009; Baug 2013, 2015, this vol.). Several of the quarries display marks from 
the extraction of ashlars of similar dimensions as those from the Onarheim Church. Commonly, such 
ashlar extraction overprints the typical circular depressions from baking slab production (Jansen & 

Figure 1. Onarheim church, built in wood 1891/92. (Photo: Ø. J. Jansen).



361

The Building Stones from the Vanished Medieval Church at Onarheim

Figure 2. (a) Ashlars from chlorite schist in the upper course of the western foundation wall. Note the reused Romanesque 
window frame. (b) Ashlars of soapstone set in a coursed dry stone wall of undressed slabs and rubble. (c) Coursed dry 
stone walling in the north eastern part of the foundations displaying large blocks of mainly gneiss, however in the upper 
left corner are a few ashlars of chlorite schist. Legend: C = chlorite schist, S = soapstone, Ag = augengneiss, G = gneiss,  
Gs = greenschist, R = rhyolite. (Photo: Ø. J. Jansen).
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Heldal 2009; Baug 2013, 2015, this vol.). 14C dating of charcoal in the spoil around quarries gave an 
age interval from AD 1025 until AD 1635 (Baug 2013:210, 2015), indicating the possibility that the 
12th century production for Onarheim church could have taken place here.

A soapstone quarry with tool marks in accordance with the extraction of ashlars is located near 
the sea at Baldersheim, about 30 km NNE of Onarheim. There is no direct evidence of 12th century 
quarrying here but the similarities with other medieval soapstone quarries do provide indirect 
evidence of medieval production.

In the present study, our hypothesis is that these two quarry areas were the main providers of 
stone to the original medieval Onarheim church. We tested this hypothesis using various geochemical 
analyses on stone samples from the vanished church. As reference for the soapstone ashlars we have 
data sets from Baldersheim quarry and from 10 selected soapstone quarries in the Hordaland region 
(Baldersheim, Bergsholmen, Juadal, Klovsteinsjuvet, Kvernes, Russøy, Tyssøy, Vargahola, Vargavågen, 
Arnafjord, Lysekloster and Sævråsvåg). As reference for the chlorite schist ashlars we have data sets 

Figure 3. The University Museum of Bergen Collections: (a) Scalloped capital of chlorite schist; (b) Dressed block of 
soapstone; (c) Pillar base of chlorite schist. (Photo: Ø. J. Jansen).
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Figure 4. The location of the chlorite schist quarries at Ølve and Hatlestrand (green dots). Baldersheim soapstone quarry 
and a selection of Medieval soapstone quarries in the area (red dots). The Onarheim church is marked as (x). (Map: T. Heldal).
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Figure 5. Onarheim church. Two soapstone ashlars (s) with 
a bluish tint displaying a brecciated structure, with veins of 
talc and carbonate. The upper half of the stone above the 
hammer demonstrates how the massive, lower part has been 
transformed to rock with well-developed foliation. (Photo: Ø. 
J. Jansen).

Figure 6. Soapstone ashlar with bluish tint in the dry walls 
surrounding the Onarheim churchyard. The ashlar was (re)
worked parallel to the foliation, clearly displaying layers and 
lenses with chlorite, talc and carbonate. (Photo: Ø. J. Jansen).

from the quarries at Ølve-Hatlastrand in 
Hordaland (Figure 4), as well as from the  other 
known chlorite schist quarries in Norway: 
The Ertenstein quarry in Rogaland (some 25 
km from Stavanger) and the Øye and Skaun 
quarries in Trøndelag (close to Trondheim). 
Moreover, we have visited the quarry sites to 
investigate whether they contain visible marks 
from the production of ashlars. 

The soapstones
The majority of the soapstone ashlars present 
in the foundations of the church and in the 
surrounding drywalls are characterised by a more 
or less pronounced bluish tint, a colour which is 
not common among the Hordaland soapstone 
quarries. Thin section studies show that the bluish 
tint is probably caused by fine-grained magnetite 
and a minor content of serpentine. The stones 
occur as both massive and foliated. Massive 
varieties often show a characteristic, brecciated 
structure, with a network of talc and carbonate 
veins. Figure 5 shows both massive and foliated 
soapstone contained in one ashlar. The massive, 
veined lower part is transformed into soapstone 
with well-developed foliation in the upper half, 
which has a less pronounced bluish tint. Foliated 
soapstone are defined by layers and lenses of 
chlorite, talc and carbonate. This demonstrates 
that both foliated and massive, veined varieties 
occur in the same quarry, with the foliation 
being the result of shear zones developed during 
the formation of the soapstone. When ashlars 
are worked parallel to the foliation the foliated, 
lensoid structure is clearly displayed (Figure 6).

The other soapstone types have not yet 
been studied in detail but seem to be of a more 
common type, visually similar to soapstone from 
many quarries in the area – containing a medium-
grained mosaic of talc, carbonate and chlorite 
(Figure 7). These soapstone blocks appear in 
markedly smaller size than the ‘bluish’ ones, which 
often appear in large ashlars, with a length of up 
to 1.10 m.

Figure 7. Small soapstone ashlar in the western foundation 
wall of the Onarheim church displaying a medium-grained 
mosaic of talc, carbonate and chlorite. The small piece 
above, sampled for analysis, shows the difference between 
weathered and un-weathered surfaces. (Photo: Ø. J. Jansen).
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The Baldersheim quarry
The underground Baldersheim soapstone quarry (Askeladden ID no. 64089) is located at Sørtveit in 
the outskirts of Baldersheim village, about 200 m from the sea and about 55 m ASL. The entrance to 
the quarry has a triangular shape, about 10 m wide and 6 m high (Figure 8) but narrows to about 4 x 
2.5 m at the NNE termination, about 30 m from the entrance. The accessible volume of the present 
quarry is calculated to be between 700 and 800 m3. The quarry floor is covered with spoil and loose 
blocks of phyllite that have fallen from the ceiling; thus, the extracted volume is definitely larger than 
the accessible part but impossible to calculate. The ceiling and much of the upper quarry walls consist 
of the enveloping phyllite, with scattered grooves made by iron picks (Figure 9). Attempts, probably 
quite recent, to extract small tabular pieces, perhaps for fishing sinkers, are common. Soapstone 
appears mainly in the terminal northern quarry wall and in the lower part of the inclined side walls, 
especially in the western wall where tool marks made by iron picks are abundant. A few circular marks 
from vessel extraction appear at the upper terminal wall (Figure 10). At the base of the western wall 
abundant tool marks made by heavy iron picks indicate the extraction of large ashlars (Figure 11). At 
the base of the steep western wall a possible westerly extension may be concealed by large amounts 
of waste filling up to the ceiling. A ramp made from large blocks, 2–3 m above the quarry floor, is 
located near the entrance of the quarry: probably a base for a winch (Figure 12). A modern road 
passes 25 m from the quarry entrance and at the seaward side of the road a steep slope faces the sea. 
Spoil heaps are identified outside the quarry and a brief reconnaissance survey did not reveal quarry 
waste in the seaward slope; such waste is probably covered by rock masses from the construction of 
the road. No harbour/quay has been found.

Figure 8. Baldersheim soapstone quarry with the triangular-shaped entrance to the underground operations. (Photo: 
Ø. J. Jansen).
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In conclusion, the majority of the quarry 
marks and the ramp indicate that building 
blocks were the main output from the quarry. 
The circular depressions at the terminal wall 
(from extraction of cooking vessel blanks) and 
late extraction of tabular pieces may represent 
more, perhaps minor, stages in the history of 
the quarry.

As for the geology of the Baldersheim 
quarry, it is located in a lens-shaped body of 
soapstone embedded in phyllite. The phyllite 
is part of the Samnanger complex, consisting 
of micaschist, phyllite and greenschist and 
including bodies of ultramafic and mafic rocks. 
The rocks are mostly of ophiolitic origin and 
mainly of Ordovician age (Ragnhildstveit & 
Helliksen 1997). A range of serpentinite bodies 
of varying size occur NE of the quarry. These 
are interpreted as altered metadunites (Qvale 
1978) and the quarried soapstone probably 
represents a further stage in the transformation 
of serpentinite to soapstone. The soapstone 
exposed in the quarry contains a high percentage 
of dark, greenish-blue chlorite-rich layers and 
abundant veins of carbonate, often appearing as 
lensoid aggregates (see Figure 11).

The latter rock is visually similar to the 
bluish, foliated ashlars at Onarheim church. 
The massive type of soapstone, however, does 
not appear in the quarry walls, nor in the 
waste. A possible explanation could be that 
the massive soapstone is covered by waste, or 
may have been quarried in the possible above-
mentioned westerly extension, which seems to 
be concealed by large amounts of waste. 

Ølve-Hatlestrand quarry area
In the Ølve-Hatlestrand area, 71 quarries were 
documented by Baug in connection with her 
doctoral work (2013:20, 2015, this vol.), all 
of them located in a zone of talc-actinolite-
bearing chlorite schist (called chlorite schist in 
this paper) (Naterstad 1984; Jansen & Heldal 
2009). Most of the quarries are situated in the 
Ølve area, surrounding Lake Kvitebergsvatnet 

Figure 9. Baldersheim soapstone quarry. Scattered grooves 
made by iron picks during extraction of soapstone attached 
to the enveloping phyllite. (Photo: Ø. J. Jansen).

Figure 10. Baldersheim soapstone quarry. Circular quarry 
marks from extraction of vessels at the upper terminal wall. 
(Photo: Ø. J. Jansen).
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Figure 11. Tool marks made by heavy iron picks at the base of the western quarry wall of Baldersheim soapstone quarry 
show extraction of large ashlars. The exposed soapstone has a banded appearance due to layers and lenses containing 
variable amounts of chlorite, talc and carbonate. (Photo: Ø. J. Jansen).

Figure 12. A ramp, probably a base for a winch, is seen in the foreground at the entrance to the Baldersheim soapstone 
quarry. (Photo: Ø. J. Jansen).



368

Øystein J. Jansen and Tom Heldal

but a major quarry area is also found by the sea at Netteland in the Hatlestrand area (see Figure 4). 
Our work is based on reconnaissance surveys between 2002 and 2010, the latest simultaneously 
with the archaeological excavations organised by Baug. The quarries included in the present study 
are (Baug’s archaeological references in parentheses. For detailed location see Baug this vol.: Fig. 
4): Bakkehidlaren (Fugleberg trenches 1 and 2), Båthidlaren (Netteland trench 1), Veslehidlaren 
(Fugleberg trench 3) and Hellebruddet (Fugleberg trench 4).

Ølve: Veslehidlaren, Hellebruddet and Bakkehidleren by Lake Kvitebergsvatnet
Veslehidlaren and Hellebruddet are small, underground quarries situated in the upper zone of 
quarries south of Lake Kvitebergsvatnet. At the entrance of Veslehidlaren, negative imprints of ‘half-
cylinders’ occur on the walls, clearly related to the extraction of thin, circular bakestones, which were 
successively split loose from top to bottom after the outline was carved. Otherwise, the quarry marks 
reflect extraction of various products. Walls featuring oval to rectangular outlines, including rounded 
corners, probably represent extraction of bakestones with forms deviating from the common circular 
shape. Straight, vertical quarry walls seem, however, more likely the result of the production of ashlars 
for building stones or flagstones for different purposes, whilst extraction of sub-circular, thin slabs 
from the ceiling of the quarry may represent a late stage production of roofing slate (Baug 2013:179, 
2013, 2015, this vol.). At Hellebruddet the quarry marks and spoil heap indicate that roofing slates 
were the main product but discarded bakestones also appear in the spoil. 

Bakkehidlaren is located in the lower zone of quarries near Lake Kvitebergsvatnet. It is one of 
the biggest quarries with large underground works (Baug 2013:168–170). Most of the tool marks 

Figure 13. Bakkehidlaren chlorite schist quarry. The quarry marks and angular corners at the base of the quarry wall 
imply the production of slabs and ashlars, while the pick and chisel marks in the ceiling are related to extraction of square 
flagstone – probably for roofing purposes. (Photo: Ø. J. Jansen).
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indicate the extraction of rectangular blocks of various sizes, such as ashlars. In addition, there are 
marks reflecting extraction of rectangular schists – possibly for roofing – a few centimetres thick 
(Figure 13). 

The quarries near Kvitebergsvatnet (9 m ASL) shared a common logistic in that stones had to be 
brought from the quarries (at 145–160 m ASL) down to the lake. They were then shipped on the lake 
to the south part of Ølve village, located only a few hundred meters from the sea.

Hatlestrand: Båthidlaren and Mannahidleren by Netteland
The Netteland quarry area is located by the fjord, in a bay offering excellent harbour facilities for all 
the quarries in the area. The small bakestone quarry, called Båthidlaren, is situated in this area and 
all samples for geochemical analyses representing the Netteland area are labeled Båthidlaren after this 
quarry. Close to the northern part of the Netteland bay, vertical quarry walls, up to 5 m tall, stretch 
laterally for about 100 m and display abundant marks from extraction of rectangular blocks. In front of 
the quarry wall facing the sea, a horizontal quarry floor is partly uncovered, exposing worked channels 
for extraction of square blocks measuring 
about 90 x 90 cm (Figure 14). Nearby, in the 
hillside about 100 m from the shore, a large 
underground quarry named Mannahidleren is 
located. The entrance is covered by scree and 
fallen blocks but inside the vertical quarry walls 
display tool marks typical of exploitation of 
rectangular blocks (Figure 15). Consequently, 
the area surrounding the bay of Netteland, 
was probably a quarry area producing large 
volumes of building blocks.	

A proper investigation of other quarries in 
the Ølve-Hatlestrand area was not possible in 
our study. However, brief visits do indicate that 
building blocks may have been one of several 
products from several of the other quarries, as 
well.

Discussion
The traditional view of the Ølve-Hatlestrand 
quarry area is that it predominantly produced 
bakestone (Naterstad 1984;Weber 1984). 
As is understood, this view has now been 
considerably modified (Jansen & Heldal 2009; 
Baug 2013, 2015, this vol.). Building blocks 
were a major product during some periods, 
especially in the Middle Ages. Moreover, 
written sources mention a shipment of 
stone from Netteland to Kronborg Castle in 
Denmark in the early part of the 17th century 
(Buch 2011[1813]:14–15). The indications of 
roofing slate production can be explained by 

Figure 14. A quarry floor at the Netteland chlorite schist 
quarry area exposing worked channels for extraction of 
square blocks. (Photo: Ø. J. Jansen).

Figure 15. At Mannahidlaren chlorite schist quarry, a large 
underground quarry, the walls display tool marks made 
by heavy iron picks, typical of exploitation of rectangular 
ashlars. (Photo: Ø. J. Jansen).
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its local use in the area in the modern period; chlorite schist is found on several local roofs. A small 
production of grave monuments in the 19th century was also supplied by chlorite schist from the 
Ølve-Hatlestrand quarries.	

The quarries in the Ølve-Hatlestad area are situated in a thin, sub-horisontal/low dip zone (1.5–6 
m thickness) of chlorite schist sandwiched between layers of harder greenschist (Naterstad 1984:164; 
Baug 2013). The rocks belong to the Varaldsøy Complex: a sequence of metamorphosed volcanic 
rocks of early Ordovician age (Ragnhildstveit & Helliksen 1997). The mineral content is actinolitic 
hornblende, talc and chlorite and J. Naterstad (1984:161) proposed that the original rock was a basic/
ultrabasic layer of tuff or lava. The grain size varies; when fine-grained (mainly chlorite-talc) the schist 
appears with smooth, shiny surfaces and an excellent cleavage (type locality at Båthidlaren). However, 
usually larger and harder grains of actinolitic hornblende appear as ‘knots’, a few mm in size, giving 
the schist surfaces a more rugged appearance and a less pronounced cleavage.

The lateral extension of the quarried zone is estimated to measure about 5 km (Naterstad 
1984:161). The quarried schist zone is enveloped in a harder and more resistant type of typical 
greenschist above and below, with nodules and lenses of light green epidote. The contrasting durability 
of the rocks results in natural ‘overhang’-shelters, which have been dramatically enlarged by quarrying 
over the centuries.

Although there are some geological (and thus expected geochemical) variations across the 
Ølve-Hatlestrand quarry landscape, we know of no other rock unit in the region that bears strong 
similarities with these rocks. We have to move to other regions in Norway in order to find similar 
rock types containing a history of bakestone and building stone production in the Medieval period, 
for example in Rogaland (Ertenstein quarry) and Trøndelag (Øye chlorite schist quarry and similar 
quarries at Skaun) (Heldal & Storemyr 1997:9–12; Storemyr 2001:67, 2015:189–191; Lundberg 
2007; Storemyr et al. 2010:189–192; Jansen 2013:78; Baug 2015, this vol.). Although we consider 
it entirely unrealistic that these rocks were applied for building the Onarheim church, we included 
them in the geochemical investigation for reference. 

Geochemical analyses and methods
Soapstone samples from Onarheim church were analysed and compared with analyses of samples 
from Baldersheim quarry and from 10 other soapstone quarries in the Hordaland region. Chlorite 
schist samples from Onarheim church were analysed and compared with samples from chlorite schist 
quarries in the Ølve-Hatlestrand area (Figure 4). As reference materials one chlorite schist quarry in 
Rogaland and two in Trøndelag were also included for this rock type. The soapstone quarries were 
selected because they display rocks with similar visual appearances, as well as a documented or likely 
record of production in the Middle Ages. Three methods for geochemical provenance were applied:

•	 Main and trace element (MTE) analyses by conventional x-ray fluorescence spectrometry 
XRF, carried out at Geological Survey of Norway (NGU) and the Department of Earth 
Science, University of Bergen. 

•	 Sr and Nd isotope compositions: measured at the University of Bergen on a Finnigan 262 
thermal ionisation mass-spectrometer (TIMS). Analytical techniques are described in Pedersen 
& Furnes (2001).

•	 Rare Earth Element (REE) determination by inductively coupled plasma mass spectrometry 
solution (ICP-MS) analysis at the Department of Earth Science, University of Bergen.

•	 Numerical data from all analyses can be found in Appendix Tables 1–6.
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Analyses of soapstone 

Main and trace elements
Five different combinations of MTE were plotted (Figure 16). Collectively, the eight samples from 
Onarheim church define three groups with visible differences in geochemical composition (i.e., we 
consider it likely that they represent three different quarries). All samples in Group 1 were cut from 

1 2 

3 1 2 

3 

1 

2 

3 

1 

2 

3 

1 
2 

3 

Figure 16. MTE analyses of soapstone samples from the Onarheim church and different quarries. Group 1, 2 and 3 from the 
Onarheim church (described in the text) are marked.
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Cr-Ni Group 1 Baldersheim, Juadal

Group 2 Bergsholmen, Baldersheim, Juadal, Kvernes

Group 3 Arnafjord, Tyssøy

Zn-V Group 1 Baldersheim

Group 2 Arnafjord, Kvernes, Juadal, Sævråsvåg, Russøy, Bergsholmen

Group 3 Sævråsvåg, Tyssøy, Bergsholmen, Arnafjord

Ni-Co Group 1 Baldersheim, Bergsholmen

Group 2 Kvernes, Bergsholmen, Vargevågen, Arnafjord, Baldersheim, Juadal

Group 3 Arnafjord, Juadal

Co-V Group 1 Baldersheim, Lysekloster, Klovsteinsjuvet

Group 2 Russøy, Kvernes, Arnafjord, Sævråsvåg, Juadal, Bergsholmen

Group 3 Arnafjord, Kvernes, Sævråsvåg

Al2O3-MgO Group 1 Klovsteinsjuvet, Lysekloster, Juadal, Tyssøy, Baldersheim

Group 2 Vargevåg, Kvernes, Russøy, Arnafjord, Bergsholmen, Juadal

Group 3 Bergsholmen, Arnafjord, Sævråsvåg, Kvernes

Fe2O3-Ni Group 1 Baldersheim

Group 2 Juadal, Russøy, Kvernes, Bergsholmen

Group 3 Arnafjord, Russøy

Figure 17. Summary of MTE matches of soapstone quarries to the samples from the Onarheim church. Bold text implies a 
good match, normal text implies a weak match.

the bluish, foliated type – a type which is not represented in the other groups.
The Baldersheim quarry is the only one that displays a good fit for Group 1 for Cr, Ni, V, Zn, 

Co, Fe2O3 and MgO. For Al2O3, the analyses from Baldersheim quarry display higher values than 
the church samples. However, as seen in the Al2O3-MgO plot, several quarries do display highly 
varying Al2O3 content. In particular, such variations only seem to occur when Al2O3 exceeds 1%. 
Thus, although Baldersheim and Onarheim church show two distinct clusters, we will not rule out 
Baldersheim as a possible source and none of the other quarries come anywhere close to a match.

Group 2 samples display best fit with the Bergsholmen quarry (which is one of the closest); 
however, neither Juadal nor Kvernes can be ruled out.

Only the Arnafjord quarry shows a rather good fit with Group 3. This was highly unexpected, 
since this particular quarry is the most distant to Onarheim of all selected for analyses (for location 
see Figure 4). Figure 17 summarises the results of the MTE analyses.

Sr and Nd isotopes
In Figure 18, Group 1 of Onarheim samples shows a close fit to the Baldersheim quarry. Also, the 
Lysekloster and Tyssøy quarries are found in the same cluster of analyses, but these have been ruled 
out by the MTE analyses.

Group 2 is more difficult to evaluate. The closest fits are Juadal (which could not be ruled out 
from the MTE analyses) and Arnafjord (which was ruled out). The Kvernes quarry fits one of the 
samples but not the other and the Bergsholmen quarry displays a weak fit to the latter.

Group 3 (only one sample gave valid isotope values) shows a good fit with the Klovsteinsjuvet 
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quarry but this match is completely ruled out by the MTE analyses. A weaker fit is found to the 
Arnafjord quarry but the spread in the Arnafjord isotope values shows that this method does not work 
for Arnafjord, which shares this problem with a lot of other quarries. 

REE profiles
Five samples from Onarheim church were analysed (Figure 19). These indicate three different sources. 
Two samples, both with bluish tint, have a smooth REE profile, gradually ascending from left to 
right, showing best fit with the Baldersheim quarry. 

Two samples display weakly ascending to fluctuating curves. None of the three quarries, as 
indicated from the MTE and isotope analyses (Baldersheim/Bergsholmen, Juadal and Kvernes), 
display a perfect match, yet considering the bluish tint of the samples and a reasonable match with 
one of the Baldersheim quarry REE profile lines, Baldersheim is regarded as the best match.

One sample describes a smooth REE curve, interrupted by a distinct negative europium (Eu) 
anomaly. One sample from the Arnafjord quarry shows a similar trend. The Group 3 sample was 
cut from an ashlar in the foundation of Onarheim church (Figure 7), which displays a good visual 
match with the soapstone quarried at Arnafjord. In addition, the two blocks of Onarheim soapstone 
stored in the University Museum of Bergen (Figure 3) also display the same visual similarity with the 
soapstone quarried at Arnafjord. Thus the proposed Arnafjord provenance seems to have both visual 
and geochemical support.
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Figure 18. Sr-Nd isotope plot of soapstone samples from the Onarheim church and different quarries. Group 1, 2 and 3 from 
the Onarheim church (described in the text) are marked.



374

Øystein J. Jansen and Tom Heldal

Figure 19. REE profiles of soapstone samples from the Onarheim church and different quarries. Note 
logarithmic vertical scale.
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Discussion
The analyses of soapstone do seem to provide fairly good evidence that the Baldersheim quarry 
delivered stone to Onarheim church, most likely to the medieval version. It was, however, surprising 
that the analyses indicate two additional sources. One of them may have been another nearby quarry 
– Bergsholmen, Juadal or Kvernes. The analyses are yet too inconclusive for more specific provenance.

Even more surprising was the possible match with the Arnafjord quarry, which was very distant 
to Onarheim (about 240 km by boat). This may be related to restoration or rebuilding of the church; 
the Arnafjord quarry may have been one of few active quarries during the construction of the second 
stone church at Onarheim in the early 19th century. 

Analyses of chlorite schist 

Main and trace elements
Figure 20 shows plots of the main elements Al2O3-MgO and trace elements Ni-Cr for Onarheim 
church and most of the surveyed quarries in the Ølve-Hatlestrand quarry landscape, as well as the 
reference quarries in Rogaland (Ertenstein) and Trøndelag (Øye and Skaun). The main elements do 
not show significant variations between the quarries and, with the exception of the Vetlehidlaren 
quarry, they all roughly match the analyses from Onarheim church.

The Ni-Cr diagram is not much better for discrimination. We can vaguely see linear trends 
defined by the points, which is to be expected for these elements in such rocks. The Onarheim 
church samples together with the Ølve-Hatlestrand quarries define a weak trend between the 
Rogaland quarry and the Trøndelag quarries. This indicates that the Onarheim samples and the 
Ølve-Hatlestrand quarries are from the same geological formation. However, since we know that the 
Veslehidlaren quarry belongs to the same formation as the other two in this quarry area, there must 
be some overlap between the Ølve-Hatlestrand quarries and the ones from Sør-Trøndelag. Moreover, 
the two points clustering in the bottom left corner (Onarheim church and the Øye quarry) may easily 
lead to a conclusion of a geochemical match between the church and this quarry. This is misleading as 
the clustering of analyses in this diagram is along the lines and not defined by the proximity of points.

In conclusion, the MTE analyses on the chlorite schist samples did not provide reliable results; 
only a vague, inconclusive link between the church and the Ølve-Hatlestrand area is indicated.  

Sr-Nd isotopes
The diagram in Figure 21 shows Sr-Nd isotope plot of the Onarheim church chlorite schist samples 
and samples from the four quarries in the Ølve-Hatlestrand area, the Trøndelag chlorite schist 
quarries (Øye) and the Rogaland quarry(Ertenstein). The samples from Onarheim church plot within 
the field of the Ølve-Hatlestrand quarry area. In more detail, they plot close to the Båthidlaren and 
Veslehidlaren quarries and clearly away from the Bakkehidlaren quarry. 

REE profiles
The REE profiles in Figure 22 point in the same direction as the isotopes in that the four samples 
from the church have REE trends displaying a best match with the Veslehidlaren and the Båthidlaren 
quarries and a clearly lesser match with the Bakkehidlaren quarry.
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Figure 22. REE profiles of samples from the Onarheim church and quarries in the Ølve-Hatlestrand area. Note logarithmic 
vertical scale.

Discussion
The geochemical analyses (with the exception of MTE analyses) clearly indicate that the chlorite 
schist used at Onarheim church came from at least one quarry within the Ølve-Hatlestrand area. 
There are close geochemical fits for both the Veslehidlaren quarry (Ølve area, above Kvitebergsvatnet) 
and the Båthidlaren quarry (by the Netteland fjord in the Hatlestrand area). Since we do not have 
data for all 71 quarries in the Ølve-Hatlestrand area, it is difficult to provide evidence for a more 
specific provenance.

Even if we would have managed to carry out an extensive geochemical program involving all 
71 quarries, our present data suggest that a significant overlap between quarries should be expected 
and thus the cost-benefit for further analyses would probably be limited. For logistical reasons, we 
consider it more likely that the quarries at Hatlestrand were employed for the construction of the 
church, rather than the ones much farther away from harbour facilities. Moreover, this is the area that 
carries most visible remains of building stone quarrying.

Concluding remarks
Our hypothesis, that the nearest quarries were the main sources of ashlar and decoration for the 
medieval construction of Onarheim church, has largely been confirmed. Both the Ølve-Hatlestrand 
chlorite schist quarries and the Baldersheim soapstone quarry bear direct or indirect evidence of 
medieval production of building-stone and we have established a convincing geochemical match 
between the church and these quarry areas. 

Somewhat surprising was the geochemical data, which indicated that at least two additional 
soapstone quarries supplied Onarheim with stone. This either implies that several soapstone quarries 
were employed simultaneously for building the medieval church, or that new quarries further away, 
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including the distant Arnafjord quarry, were used in later rebuilding and restoration works. Stone 
from Arnafjord quarry is unknown in medieval buildings in Hordaland.

We suggest that the quarries at the fjord by Hatlestrand are the most likely sources of chlorite 
schist. In addition to logistics, there are other aspects supporting this. Baug (2013, 2015, this 
vol.) established a timeline for the production of bakestone in the whole Ølve-Hatlestrand quarry 
landscape. According to Baug, production peaked between the 13th and 15th centuries. Thus, since 
the construction of Onarheim church and possibly other buildings took place earlier (starting in 
the 12th century), it may be that only a few quarries were employed for bakestone production by 
then. The fact that the seaward quarries at Hatlestrand mostly contain evidence from building stone 
quarrying could perhaps imply that they were depleted when the main phase of bakestone production 
started.

The geochemical analyses indicate that Sr-Nd isotopes separate the main known chlorite schist 
quarries in Norway and even different quarries within the Ølve-Hatlestrand area. Thus isotope 
analyses may provide a good tool for further studies of chlorite schist building stone and bakestone. 
We know that bakestones are found in households all over Norway in the Middle Ages and the 
opportunity to fingerprint the stones’ origin may surely aid future interpretation of medieval trade 
networks.

Provenancing soapstone geochemically is, however, not straightforward. This study shows that 
there is a need to combine several methods and even then it is difficult to obtain results with high 
confidence. This challenge is confirmed by other studies (i.e., Forster & Jones this vol. and Hansen 
et al. this vol.). 
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Appendix
Tabel 1. Main and trace element (MTE) compositions of soapstone.
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Tabel 1 (continued).
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Tabel 2. Sr and Nd isotope compositions of soapstone. 
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Tabel 2 (continued).
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Tabel 3. REE compositions of soapstone.
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Tabel 3 (continued).
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Tabel 3 (continued).
La

bN
o

IC
P-

19
7

IC
P 

-9
09

IC
P-

20
5

IC
P3

12
IC

P3
13

IC
P3

14
IC

P3
15

IC
P3

16

Sa
m

pl
e

Ru
ss

øy
 1

1
Ru

ss
øy

10
SÆ

V 
01

0
SÆ

V 
01

1
SÆ

V 
01

2
SÆ

V 
01

4
Sæ

vr
ås

vå
g

Tø
1

Tø
2

Tø
3

Tø
4

Tø
5

Lo
ca

tio
n

Ru
ss

øy
Ru

ss
øy

Sæ
vr

ås
vå

g
Sæ

vr
ås

vå
g

Sæ
vr

ås
vå

g
Sæ

vr
ås

vå
g

Sæ
vr

ås
vå

g
Ty

ss
øy

Ty
ss

øy
Ty

ss
øy

Ty
ss

øy
Ty

ss
øy

La
0.

15
20

70
97

0.
47

13
93

55
1.

68
38

35
48

0.
10

77
96

77
2.

67
39

90
32

1.
29

31
83

87
8.

24
61

0.
39

55
19

35
0.

11
30

29
03

0.
18

68
09

68
1.

81
06

25
81

3.
47

93
16

13

Ce
0.

11
29

51
73

0.
38

05
33

42
1.

62
68

70
05

0.
11

01
13

86
2.

78
86

13
86

1.
14

13
73

76
7.

00
65

19
8

0.
38

99
61

73
0.

06
47

81
48

0.
16

18
46

91
1.

70
89

27
16

3.
67

62
56

79

Pr
0.

09
89

09
84

0.
30

43
60

66
1.

58
22

45
9

0.
10

56
14

75
2.

65
10

98
36

0.
99

63
19

67
5.

84
42

21
31

0.
53

60
83

33
0.

06
88

25
0.

17
55

66
67

2.
29

59
5.

08
09

25

N
d

0.
06

93
95

0.
28

21
16

67
1.

48
55

03
33

0.
11

56
11

67
2.

52
20

61
67

0.
84

02
06

67
4.

65
79

85
0.

56
68

03
33

0.
05

67
41

67
0.

17
05

16
67

2.
59

67
36

67
5.

50
53

73
33

Sm
0.

03
38

92
31

0.
22

11
89

74
1.

36
23

23
08

0.
13

66
41

03
2.

25
36

25
64

0.
58

00
46

15
2.

88
51

12
82

0.
90

20
5

0.
05

77
35

0.
21

16
35

3.
13

68
6

6.
77

76
85

Eu
0.

02
78

23
13

0.
05

73
87

76
2.

69
39

72
79

0.
15

79
18

37
2.

53
74

82
99

2.
16

24
89

8
4.

25
66

53
06

1.
25

25
71

43
0.

03
4

0.
35

25
85

71
2.

43
77

42
86

6.
74

24
42

86

G
d

0.
02

72
31

66
0.

15
41

77
61

1.
14

11
11

97
0.

08
91

15
83

1.
87

42
54

83
0.

41
92

70
27

1.
69

63
78

38
1.

00
54

30
77

0.
06

65
84

62
0.

24
07

42
31

3.
58

06
19

23
7.

48
32

84
62

Tb
0.

02
40

50
63

0.
16

57
17

3
1.

13
67

08
86

0.
10

33
12

24
1.

98
98

52
32

0.
38

67
93

25
1.

35
17

72
15

0.
92

52
4

0.
06

76
8

0.
21

30
6

3.
23

62
8

7.
05

76
2

D
y

0.
02

19
19

25
0.

15
25

68
32

1.
03

34
68

94
0.

09
64

50
31

1.
91

25
71

43
0.

33
24

09
94

1.
06

32
67

08
1.

01
27

96
88

0.
09

74
62

5
0.

22
79

5
3.

46
47

12
5

7.
50

75
15

63

H
o

0.
02

16
01

67
0.

14
69

63
79

1.
01

55
29

25
0.

08
36

76
88

1.
99

62
53

48
0.

32
73

39
83

0.
98

24
79

11
0.

97
96

14
29

0.
11

68
14

29
0.

25
75

14
29

3.
60

45
71

43
7.

54
75

Er
0.

01
87

90
48

0.
15

19
52

38
1.

07
99

38
1

0.
09

20
90

48
2.

06
71

47
62

0.
35

19
90

48
0.

97
40

04
76

0.
94

95
33

33
0.

15
29

19
05

0.
25

60
28

57
3.

47
28

14
29

7.
18

98
61

9

Tm
0.

02
72

22
22

0.
17

87
03

7
1.

08
34

25
93

0.
08

08
02

47
1.

94
61

41
98

0.
37

16
66

67
0.

89
16

97
53

0.
93

57
0.

22
99

33
33

0.
31

56
3.

54
47

33
33

7.
53

96
66

67

Yb
0.

02
67

94
26

0.
22

30
33

49
1.

14
71

72
25

0.
08

7
1.

99
50

52
63

0.
44

52
48

8
1.

00
57

22
49

0.
95

66
23

81
0.

26
81

76
19

0.
38

09
47

62
3.

41
17

61
9

7.
44

74
76

19

Lu
0.

00
49

68
94

0.
23

81
67

7
1.

13
52

17
39

0.
09

32
29

81
1.

90
13

97
52

0.
45

71
73

91
0.

97
20

18
63

1.
05

84
0.

34
10

66
67

0.
49

08
66

67
3.

87
2

7.
85

67
66

67

La
bN

o
IC

P9
07

va
rg

 1
va

rg
 2

va
rg

 4
va

rg
5

va
rg

 6
va

rg
7

va
rg

 8
va

rg
 9

va
rg

 1
0

Sa
m

pl
e

Tø
6

IC
P-

29
9

IC
P-

30
0

IC
P-

30
1

IC
P-

30
2

IC
P-

30
3

IC
P-

30
4

IC
P-

30
5

IC
P-

30
6

IC
P-

30
7

Lo
ca

tio
n

Ty
ss

øy
Va

rg
ev

åg
en

Va
rg

ev
åg

en
Va

rg
ev

åg
en

Va
rg

ev
åg

en
Va

rg
ev

åg
en

Va
rg

ev
åg

en
Va

rg
ev

åg
en

Va
rg

ev
åg

en
Va

rg
ev

åg
en

La
0.

35
21

93
55

0.
17

68
0.

30
46

58
06

0.
41

54
0.

23
22

64
52

0.
11

50
22

58
0.

08
25

32
26

0.
36

68
19

35
0.

13
07

16
13

0.
27

95
61

29

Ce
0.

24
70

43
32

0.
12

20
98

77
0.

19
53

51
85

0.
28

30
48

15
0.

17
63

82
72

0.
07

14
67

9
0.

06
49

45
68

0.
26

11
77

78
0.

10
15

88
89

0.
17

83
95

06

Pr
0.

23
23

03
28

0.
09

90
91

67
0.

14
19

08
33

0.
19

53
41

67
0.

16
66

75
0.

03
46

25
0.

02
47

16
67

0.
20

58
83

33
0.

07
26

91
67

0.
13

86
58

33

N
d

0.
22

64
43

33
0.

08
86

98
33

0.
11

37
26

67
0.

17
01

18
33

0.
15

75
4

0.
03

93
56

67
0.

03
17

23
33

0.
15

99
66

67
0.

07
07

43
33

0.
08

64
26

67

Sm
0.

24
18

25
64

0.
06

63
0.

10
86

6
0.

12
22

55
0.

18
75

65
0.

03
97

2
0.

03
49

05
0.

11
88

85
0.

05
57

95
0.

07
48

15

Eu
0.

18
91

56
46

0.
02

29
71

43
0.

04
57

85
71

0.
03

89
85

71
0.

05
50

42
86

0.
01

92
0.

00
51

57
14

0.
05

52
85

71
0.

03
43

42
86

0.
09

43
28

57

G
d

0.
20

28
88

03
0.

06
38

23
08

0.
09

82
73

08
0.

08
13

11
54

0.
13

19
15

38
0.

02
87

26
92

0.
01

97
19

23
0.

06
01

38
46

0.
04

50
69

23
0.

03
87

26
92



387

The Building Stones from the Vanished Medieval Church at Onarheim

Tabel 3 (continued).
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Table 4. Main and trace element (MTE) compositions of chlorite schist.
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Table 5. REE compositions of chlorite schist.
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Øystein J. Jansen and Tom Heldal

Table 6. Sr and Nd isotope compositions of chlorite schist.
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Soapstone in the North. Quarries, Products and 
People. 7000 BC – AD 1700

Soapstone is a remarkable rock. While it is soft and very workable, it is 
also durable and heat-resistant, and with a high heat-storage capacity. These 
properties have been recognised and valued around the world since prehistoric 
times, and soapstone has been used for a multitude of purposes, ranging 
from everyday household utensils to prestigious monuments and buildings. 
This book addresses soapstone use in Norway and the North Atlantic region, 
including Greenland. Although the majority of the papers deal with the Iron 
Age and Middle Ages, the book spans the Mesolithic to the early modern 
era. It deals with themes related to quarries, products and associated people 
and institutions in a broad context. Recent years have seen a revival of basic 
archaeological and geological research into the procurement and use of stone 
resources. With its authors drawn from the fields of archaeology, geosciences 
and traditional crafts, the anthology reflects cross-disciplinary work born of 
this revival.
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