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Abstract

This article presents the life stories of three individuals who lived in Trondheim, Norway, dur-
ing the 13" century. Based on skeletal examinations, facial reconstructions, genetic analy-
ses, and stable oxygen isotope analyses, the birthplace, mobility, ancestry, pathology, and
physical appearance of these people are presented. The stories are discussed within the
relevant historical context. These three people would have been ordinary citizens, without
any privileges out of the ordinary, which makes them quite rare in the academic literature.
Through the study of individuals one gets a unique look into the Norwegian medieval
society.

1. Introduction

This article will tell the stories of three individuals who ended their lives in medieval Trond-
heim, Norway. They may have been contemporaries, they may have known each other, or they
may have been completely oblivious to each other's existence. What is for certain is that these
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will only be referred to as Trondheim throughout this paper) during the period between 1175
and 1275 J]. However, according to analyses of their skeletal remains, their life stories were
rather different. Not only will this article present the stories of three people who died around
800 years ago, but these individuals' stories will also provide new information about medieval
society in Trondheim as well as society outside this town and further afield.

During a wider investigation of the medieval and post-medieval population of Trondheim,
three individuals were chosen for more analysis. Personal stories of ordinary individuals are
quite rare in the academic literature(e.g])[ Kings, queens, and other members of the privi-
leged few have, of course, been discussed in detail on a personal level, like king Sverre (died
1202) and his descendants who ruled Norway until the early 14th century3el}).[Such
elite members of society are known from the saga literature and documented through deeds.
This also applies to prominent members of both the lay and secular aristocracy, but the rest of
the population has been more difficult to access on this level and has largely been ignored. In
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the following, the authors will attempt to rectify this situation by presenting three people who
walked the streets of medieval Trondheim without any privileges out of the ordinary.

The life stories of these individuals are, to varying degrees, remarkable, but they are repre-
sentative of the population of medieval Trondheim and exhibit diversity regarding birth place,
ancestry, and life history. The heterogeneity of the population becomes visible through the
study of individuals in a different manner than larger population studies manage te@).[

It has been possible to gather information about these people which is of such a standard that
itis possible to undertake qualified discussions about their lives above and beyond the facts
alone, without having to resort to pure speculation.

2. Place of burial

The remains of these people were recovered from the Library site in Trondheim which was
excavated during 1984 and 198%.[There is some uncertainty with regard to which church

the Library site graveyard belonged to. It was believed that the church at this site was the

St. Olav's church, but this has been challengké][and at present there is no agreement as to
the name of this church. What is known, however, is that this church dates to the early 12th
century and that it became part of a Franciscan monastery in the late 13th ceftuRy¢m

this, it can be assumed that this was not a monastic church before this point, and that at the
time the individuals in question were buried it is likely to have been a parish church. The
Library site church was centrally located within the densely-built area of medieval Trondheim
and was one of 14 contemporary churches within the borders of the town's jurisdiction.

The Library site graveyard has, archaeologically, been divided into three burial phases [
which have each been dated, making it possible to determine the time of burial for these people
with reasonable accuracy. All three belong to burial phase B which dates to between 1175 and
1275 [1].

3. Methodology

All three individuals have been subjected to stable oxygen isotope analf6is ¢f the enamel
on the first and the third molars as well as ancient DNA (aDNA) analysis. The skeletal remains
of these people have also been examined anthropologically to determine sex, to estimate age a
death and living stature, and to establish their accessible history of disease and trauma. Radio-
graphs were taken of the tibiae to look for Harris lines to assess possible episodes of stunted
growth (for a discussion of Harris lines, see: el@t]L3), and the cranium of one of the indi-
viduals was also radiographed due to suspected porotic hyperostosis (for discussion of porotic
hyperostosis, see: e.fj1]14, 15).

The study was approved by 2The national committee for research ethics on human
remains®: case 2012/223ps://www.etikkom.no/en/our-work/about-us/the-national-
committee-for-research-ethics-on-human-remagins

3.1. Anthropological examination

The skeletons had already been examined by Trevor Andeid@mfl were later re-examined

by the first author [L] and, therefore, yet another estimation of age at death and living stature,
and determination of sex, was deemed unnecessary for the purposes of this study. A closer
investigation of pathology and trauma was, however, undertaken (by the first author) to create
a best possible picture of these peoples' histories of disease and injury.
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3.2. Radiographic analysis

The radiographs were taken with Industrial X-RAY Equipment Eresco 42 MF3 with Digital
Control 2ERESCO Control° from GE Inspection Technologies. Standard film focus distance
(between the X-ray tube and the film) is 70 cm. For the radiographs of the tibiae an AGFA
Structurix D4 Pb (48cmX10cm) film was used. The bone was placed on the film and its identity
number was marked on the film with numbers made of lead. The voltage employed was 65 kV,
the tube currency 4,5 mA and the exposure time 3 minutes. For the cranial radiographs, an
AGFA Structurix D5 Pb (24cmX10cm) film was used. Here the voltage was 60 kV, the cur-
rency 4,5 mA and the exposure time 9 minutes.

3.3. /*80 analysis

The oxygen composition in enamel apatite carbonaté®dc) from the first (M1) and the

third (M3) molars has been analysed for the three individuals. The analyses were carried out
by GNS Science (Wellington, New Zealand) and the results were reported on the V-SMOW
scale. The'®Oc data was then converted t3%0,, (oxygen composition in water/precipita-

tion) by using equation 6 from Daux et all J] modified by Chenery et al1[g]. Application of

this conversion leads to a model uncertainty df0%2 (2 ) according to Chenery et all §.

Breastfeeding affects the oxygen composition in the ba&y41] and, consequently, the
oxygen composition in the enamel of M1, as the crown of this tooth forms during the period
when children are normally breastfed. The timespan for breastfeeding would have been similar
during the Middle AgesZ]. Taking this into account, the'®0c of the M1 may be 0.2 to
1.0% higher than it would be if the baby had the same diet as a weaned ¢hilEdr determi-
nation of where individuals lived, the model uncertainty dfYz (conversion from 8¢ to

180,,) and the breastfeeding effect (diminution of 0.2% to 1.0% must be applied to the
180 of M1) are taken into account.

Another variable influencing the isotope composition in precipitation is temperature. Aver-
age yearly temperatures fluctuate from one year to another and, thus, influence the isotopic
composition of precipitation accordingly. Applying the formula developed by Dansga&ld [
for traducing *%0,, from temperature, a 1EC increase equals an increasé@yf by 0.7%.

Thus, it is important to assess the average temperature at the time the examined teeth devel-
oped. For the purpose of the three individuals discussed in this paper, the exact year of birth is
not known but they were most likely born during the first half of the 13th or possibly towards
the end of the 12th century. The temperature reconstructions of the growing season tempera-
ture in west-central and central Scandinava£26] show that, at least in summer, the temper-
ature from the late 12th century to the early 13th century was not much different from the
temperature in the 20th century. To our knowledge, there is no available reconstruction of
temperature in Scandinavia for the other seasons. As neither the dates of birth of the individu-
als, nor the temperatures from autumn to spring in Trondheim are precisely known, no
specific corrections due to possible temperature differences between the lifetimes of the indi-
viduals and the present time were applied.

The 8, for drinking water in Trondheim has been determined by Hamre and Daft]x |
to -8.7% and comparative *%0,, data for the rest of Europe has been gathered from GNIP
(Global Network of Isotopes in Precipitation) precipitation collection stations and various
publications.

3.4. aDNA analysis

Ancient DNA analyses on the human remains comprised three main laboratory processes:
DNA extraction, DNA typing, and results interpretation, all performed at the Institute of Legal
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Medicine (GMI), Medical University of Innsbruck, Austria. The analyses were performed in a
forensic molecular genetic laboratory designed and optimised to meet the required high qual-
ity. After photo documentation of the individual specimens and weighing of the received sam-
ples, work lists were generated to pursue molecular genetic analyses.

3.4.1. DNA extraction. In order to avoid the possibility that DNA (modern) located on
the surface of the samples could interfere with the analysis, the remains were thoroughly
cleaned. The surfaces of the fragments were mechanically cleaned with sterile scalpel blades.
The samples were then washed (NaClO, purifieDiHabsolute EtOH), dried, and ground
using a horizontally oscillating ballmill. Bone powder was dissolved in a hybridisation oven,
the DNA extracted with a modified silica-column-based Spin Filter (SF) metBad’H.

3.4.2. DNA typing. The total amount of nuclear (n)DNA and mitochondrial (mt)DNA
present in the purified DNA extract was determined by means of a modified real-time (rtf)PCR
DNA quantification approach9, 3(]. The targeted human-specific sequences were AluYb8
(71bp) and mt143bp(143bp). A 7500 Real-Time PCR System and 7500 Software v2.0.6 were
used in both quantification assays. Molecular genetic sexing was performed using redundant
gonosomal information (Amelogenin, SRY-gene, X-STRs) according to the GenderPlex proto-
col detailed in Esteve Codina et él1]. For the data analysis GeneMarker HIDv1.70 Software
was used. Y-chromosomal DNA in the male sample was typed with the PowerPlex Y23 System
and the Yfiler Plus PCR amplification kit. Raw data were analysed using GeneMapper ID-X
Client Software. The consensus Y-STR haplotype was assigned to the respective Y-chromo-
somal haplogroups (hgBR, 33. The mtDNA control region (CR) was sequenced for all sam-
ples using the mini-multiplex assay designed by Berger and PasshrAll sequences were
run on a 3500xL Genetic Analyzer. Raw sequence data were analysed and aligned using
Sequencher vs.5.1.

3.5. Facial reconstruction

The skulls were assessed and facial depictions produced by Face Lab at Liverpool John Moore:
University. The depiction of faces of the dead can be a useful tool for promoting recognition
leading to forensic identification. Post-mortem facial depiction (otherwise known as recon-
struction or approximation) is described as the interpretation of human remains in order to
suggest the living appearance of an individig] | It is well established that the craniofacial
complex is a functional matrix and the relationship between the bone and soft tissues is recip-
rocal and responsive3p, 37]. Therefore, the principles of craniofacial analysis and identifica-

tion are based on the theory that the shape of the adult skull is related to the internal and
external soft tissues of the face and head, as much as the face and head are related to the skull.
There are a number of anatomical and anthropometrical standards that are employed during
the facial depiction process, and these rely on the interpretation or measurement of skeletal
structure to estimate soft tissue features. In this way the orbits are interpreted to predict the
eyes, the nasal aperture is measured to predict the nose, the teeth are analysed to predict the
mouth and the mastoid processes are assessed to predict the neck and ears. These standards
[3739 have been established from studies relating to human disseeti@d ], clinical

imaging (CT, MRI and X-rays) of living subject$ 50, palpation studiesi1, 57 and
anthropometry B7,53.

In addition, tissue depth data at anatomical points across the skull are utilised to act as
guidelines for the amount of soft tissue over the skull as related to sex, age and ethnic group.
Throughout the 28 and 2F!centuries clinical imaging methods have been utilised to measure
living subjects, starting with planar x-rays and eventually advanced 3D imaging, such as com-
puted tomography, Magnetic Resonance Imaging, ultrasound, low dose cone-beam computed
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tomography and holographic topometry. There are many sets of data available from different
in vivo ethnic groups across the world for use in craniofacial analysis. There are data for adults
from a variety of ethnic groups in Germany, Belgium, the former Soviet Union, Slovakia,
Japan, South Korea, The Netherlands, USA, Egypt, Chile, Turkey, India and South Africa.
There are datasets for children from the USA, the UK, Japan and the Philippines. Collations
of these datasets can be found in some publicati68sd4] and at some websites/(vw.
craniofacialidentification.comwww.craniofacial-id.com

The skulls were scanned using Artec Space Spider, which is a high-resolution 3D scanner
based on blue light technology. The scanner's ability to render complex geometry, sharp edges
and thin ribs means it is an ideal industrial 3D scanner for high resolution capturing of objects
followed by the export of the final 3D model as an obj. file. The scan data was translated into
3D digital models of the skulls in order to produce facial depictions in our 3D computer sys-
tem. The system employs Geomagic Touch X hardware and Freeform Modelling Plus soft-
ware. This system has haptic feedback and allows the practitioner to feel the surface of the
model that can be seen on the monitor. A database was accessed for the depiction process
containing pre-modelled muscles and anatomical structures created for use in forensic
reconstruction.

This facial depiction system has been tested using the skulls of living subijgcs]fand
these studies suggest that it is possible to create a face that is recognisable, with 67% of the sur
face of the face showing less than 2mm of error. Face Lab also utilised high quality photographs
of the skulls and some details of the archaeology/anthropology report relating to disease and
trauma.

4. Three individuals, three stories
4.1. Why were these three chosen?

The reason for selecting these three individuals was to illustrate diversity in medieval Trond-
heim, but the selections had to be made within some limitations and according to certain crite-
ria. Facial reconstructions were going to be made from the remains of these individuals, for
use in a museum exhibition at Bryggens Museum in Bergen, Norway. Thus, the first criterion
was that the skull had to be sufficiently complete. This excluded about half of the 41 medieval
skeletons which had been examined and analysed and were, therefore, potential candidates for
selection. After that, isotope results were the deciding factor for choosing SK152, the mtDNA
profile was important for including SK196, while the last individual, SK259, was chosen more
at random with the only deciding criterion being that he was male. Other information about
pathology and trauma was added later and were not factors in selection. Thus, SK152 was cho-
sen due to her oxygen isotope values showing that she had been born a long distance away
from Trondheim, as well as having travelled a significant distance during her childhood years.
SK196 was chosen because she belonged to a genetic haplogroup suggesting her ancestry wa
not local to Trondheim or Norway, and this case is also a good example of how genetic and
isotopic evidence can work together to create a clearer picture of life history.

4.1.1. Representativity. These three individuals were not chosen at random and can, by
no means, be said to represent the whole spectrum of the population in medieval Trondheim;
three individuals never can. However, they have been chosen to represent some of the variety
within the population while at the same time not being outliers in society. Their place of burial
provides a clue as to their position in society. The ecclesiastical parts of the provincial laws (the
Frostating, Gulating, Borgarting and Edsivating laws), which were in operation at the time
these people died, give different regulations about burials. The most important in this context
is that the graveyards should be socially stratified, with the upper layers of society being buried
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close to the church and the people pertaining to the opposite end of the social hierarchy being
buried close to the graveyard fence (For a discussion of the ecclesiastical legislatib® s&e [
58). The socially stratified graveyard is also supported osteoarchaeologichlytie three
individuals discussed in this paper were all buried centrally in the graveyard and one can,
therefore, assume that they were not among the privileged few in the population and did not
belong to the lowest strata of society. Thus, socially they are likely to represent the largest,
anormal®, part of the population.

Their ages at death ranges from early twenties for SK152 to early thirties for SK259. This
may seem young, but would have been more like the norm than the exception in the Middle-
Ages. A recent study from medieval England shows that the great majority of the adult popula-
tion died before the age of 40 and nearly half before the age &f30Tlfhis corresponds very
well with data from medieval Norway, including the Library sife].

What about their places of origin and mobility patterns, can that be said to be representative
of the population in medieval Trondheim? A recent study of mobility in the population in
Trondheim [5] showed that at least 40% of the medieval population were born outside of the
town and as much as 36% of the medieval population moved to, or towards, Trondheim dur-
ing their childhood years. Most of these were shown to have had their origin in areas to the
north or east of Trondheim, but the study also suggest that a smaller group of people is likely
to have come from central or southern Europe and/or possibly the British Isles. Thus, the three
individuals, discussed below, would not have been outliers in medieval Trondheim, but rather
representatives of an urban heterogeneous population.

4.2. The girl who travelled far: SK 152 (Fig 1)

4.2.1. Sex, age at death, and statureThe sex of this person was determined morphologi-
cally by Trevor Anderson to be femaléd[a conclusion later confirmed by the first author
[16]. Recently, genetic sexing (Genderplex analysis) has confirmed beyond doubt that this
individual was a woman, and it is also clear that she died when she was in her early twenties
[7,16]. Her living stature has been estimated on the basis of the 401mm maximum length of
the left femur, indicating she stood between 150.9cm and 159.9cm tall during her adult life
[60.

4.2.2. Geographic origins and movement.The 80 values for the carbonates of the
enamel from the first and the third molars are 21.13%2 and 24.72%: respectively. Hamre and
Daux [5] have shown that the*®0,, corresponding to the M3 tooth was about -9.33%41(%),
which is compatible with Trondheim. Taking into account the possible effect of breast-feeding
effect on the M1 tooth, they have calculated the isotopic gradient the individuals crossed
between early childhood and teenage. They have shown that this woman was neither born in,
nor near, Trondheim where she ended her life, but in an area where the environmental water
was 6%: to 7.3%: lighter than in Trondheim, that is with*®0,, of about -15 to -16.5%. The

180,, values of mean precipitation (GNIP database) and surficial wafdfsdnge between
about -11% and -14%2 in Scandinavia, except in Naimakka in the county of Norrbotten,
northern Sweden (-16.6%2), which would have similar environmental and climatic conditions
to the inner regions of the county of Finnmark in Norway and the northwesternmost parts of
Finland. Further east,%0,, values at this level of depletion are found in northwestern Russia
in the regions of Komi, the Nenets Autonomous Okrug, and even further inland in the south-
ern parts of Krasnoyarsk (GNIP database afd). Looking westward, such values can be
found on the east coast of Greenland and, looking even further west, the Canadian provinces
of Newfoundland and Labrador. These kinds &f0,, values are also found in the southern
parts of Ontario and Manitoba (GNIP database aigd]).
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Fig 1. The left picture shows the facial depiction of SK152 while the right picture shows the profile view of the textured skull of the
same woman.

https://doi.org/10.1371/journal.pone.0180277.g001

A birthplace in Greenland is, however, unlikely 880,, values as low as these are only
found northwards along the east coast where there were no settlements at the time. The con-
temporary settlements on Greenland were found on the southern tip and the southwestern
coast and neither of these areas are compatible with this woman's M1 values. It is also difficult
to argue for a North American origin even though contact with the continent had been made a
couple of centuries earlie6f, 65. There is little evidence for trade or frequent voyages
between the Norse world and the American continent at this time and, although it is by no
means impossible, itis difficult to build a convincing case for this possibility on the current
evidence. Thus, a place of origin for this woman in the inner regions of the northernmost parts
of Scandinavia or in northwestern Russia seems by far the most likely.

4.2.3. Ancestry. The mitochondrial (mt)DNA Control Region (CR) haplotype of this
woman was determined as 16232T 16235G 263G 309.1C 315.1C 523DEL 524DEL aligned
against the corrected versiofiq] of the first sequenced human mitochondrial DNAT] and
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aligned according to standard forensic practiég [69. This haplotype was not found in the

largest forensic mtDNA database EMPQR\(w.empop.onlingv3/R11; Yq) nor in other

online resources, suggesting that this haplotype is rare. This CR motif has been observed in hg
H4a that is today spread over the European subcontinent. with a centre of gravity identified on
the Iberian Peninsula, in particular in northern Spaim{w.empop.onlingev3/R11). Hg H4a

has also been found in the Neolithic Cardium Pottery culture in Portugal and Spéim {
www.eupedia.com/europe/Haplogroup H_mtDNA.shiml

4.2.4. Cranial morphology and physical appearanceThe skull was assessed morphologi-
cally and anthropometrically. The skull suggested a small, gracile female with mild brow
ridges, a sloping jaw line, a moderately wide palate, round orbits and an upright profile. The
skull was typically female in skeletal characteristics.

The determination of eye morphology is related to the position of the inner and outer can-
thi and the position of the eyeball in the orbit. Previous resea#¢h46] described the inner
canthus as determined by the anterior lacrimal crest and the malar tubercle. The eyeball posi-
tion is determined with the iris touching a tangent across the mid-supraorbital to mid-infra-
orbital bone p( and the eyeball is positioned closer to the roof and the lateral wall of the orbit
[46]. The average eyeball diameter is 24 mm, with a 12mm diameter iris and the eyelids hug-
ging the eyeball closely whilst clipping the edge of the iris as they cross the eyeball. With these
details determined and sculpture of the correct anatomical structures, the eyes of SK152 were
depicted with upward sloping (laterally) eye fissures and normal eyeball protrusion. The strong
anterior lacrimal crest and low nasal root suggested that SK152 had epicanthic folds. Epican-
thic folds are a feature associated with Mongoloid-type skulls that originate from Asia outside
of the Indian sub-continent, Native American or Inuit populations. The eyebrow pattern is
related to the shape of the brow and nasal rédf and the open orbits and low nasal root sug-
gested that SK152 had arched eyebrows.

Research has shown that the nasal aperture at its widest point will be three-fifths of the
overall width of the soft nosel[l, 71] and the shape of the nasal aperture is directly related to
the soft tissue nose. Guidelines for nasal shape prediction have shown a high level of reliability
[77 using several measurements and angles along with morphological interpretation. The
presence or absence of nasolabial creases is related to the depth of the bone at the canine foss
and the tilt of the base of the nose is related to the direction of the nasal sping]. With
these details determined and the sculpture of the nasal features (nostrils, alae and columella),
the nose of SK152 was depicted as small, with a straight dorsal ridge, a rounded nasal tip, up-
turned columella and no visible nasolabial creases.

The morphology of the mouth is an area of the face where there is more reliance on artistic
interpretation. Orthodontic and anatomic research shows that the occlusion of the t&#&th [

79, the dental pattern§( and the facial profile41] will all be related to mouth form. Where

the upper teeth are more prominent than the lower teeth, the upper lip will be more prominent
than the lower lip and vice versa, and different occlusion patterns will suggest different lip pat-
terns 41]. There are some standards for determination of mouth shape, such as placement of
the fissure just above the middle of the maxillary incisor crowns and the mouth corners on
radiating lines from the first premolar-canine junctiod(]. There is also a positive correlation
between the upper lip thickness and maxillary enamel height and lower lip thickness and man-
dibular enamel heightf3 and a set of regression formulae can be utilized for a White Euro-
pean population. However, the exact shape of the vermillion line is difficult to predict with any
degree of accuracy and successful reconstructions are demonstrated where the practitioner has
modelled the lips “in sympathy' with the rest of the face. The lips of SK152 were determined as
moderately thick with up-turned corners, a narrow philtrum and lips of equal prominence.

The skull of SK152 also suggested a small chin and angled jaw line.
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The ear shape can also be very difficult to determine. The angle of the ear is considered par-
allel to the jaw line and if the mastoid processes are directed downward, the earlobe will be
attached (adherent), whereas if the mastoid processes point forward, the earlobe will be free
[47], but otherwise very little information regarding ear shape can be determined reliably. Typ-
ically standard ear models will be attached to the reconstruction, which vary in relation to size,
prominence and lobe pattern onlg§. For SK152 small, lobed ears were attached. The neck is
determined by the position of the mastoid processes where the sternocleidomastoid muscles
attach and SK152 showed a small gracile neck.

The next stage of the facial depiction process is the addition of a skin layer over the muscle
structure to fill the face out to the level of the tissue depth pegs. This skin layer follows the
shape of the muscles below, so that the main determinant of facial morphology is anatomical
structure. For SK152 minimum European female tissue depth measurements were used to
reflect a 13th century diet and lifestyle.

Finally, the finished head is textured to add skin colour, eye colour, hair colour and style.
Here the advice of experts at Bryggens museum in Bergen was considered using typical hair-
styles, and the DNA results informed the choice of brown hair and blue eye colour, and the
light skin was considered the most likely based on where she was found and her estimated
birthplace. This part of the process was carried out in Face Lab using Adobe Photoshop and a
3D stereolithographic copy of the head was also produced for the museum exhibition.

The final head shows a delicate female face with small features and ambiguous ancestry.

4.2.5. Pathology and trauma. There is no visible evidence of trauma or pathology on this
skeleton. The only potential point of interest is that she had lost her left mandibular second
premolar and the alveolus was closed and well healed. There are also no Harris lines visible on
the radiograph of the left tibia and there is no evidence of hypoplastic enamel, which suggest
that this person did not suffer any severe episodes of either disease or starvation during
growth.

4.2.6. Discussion. When combining the information from the 80 and the mtDNA anal-
yses of this individual, it is possible to perform some qualified speculation regarding this wom-
an's life history. The isotope result from the first molar tells us that she was born quite far away
from Trondheim, in northern regions, while the mtDNA analysis suggests that her maternal
ancestry may be found somewhere else again. The haplogroup H4a is mainly found in western
and central Europe, but is not common in the geographic regions where this woman could
have been born. This suggests that this woman's maternal ancestors were not native to where
she was born. With the haplogroup H4a found principally in central and western Europe and
the hot spot being found in northern Spain, one may consider a scenario where the maternal
lineage of SK152 can be traced back to one of these more southern or central areas of Europe.
Regarding her paternal ancestry, there is no genetic data available, but other information may
still prove useful. Her cranial morphology shows some traits which are considered Mongoloid-
type (see section 5.2.4.) and the facial depictiag () also gives an impression of Inuit or
Asian influence. These are common traits in the Scandinavian and northwest Russian areas
where she is likely to have been born and, although her maternal influence may be traced back
to continental Europe, her father could have come from the region where she was born and
thus have provided input for her somewhat ambiguous appearance.

The immigrant history of this individual introduces two main challenges: firstly, why was
she born in the northern parts of Europe to a mother who may have had her origin, or at least
her ancestry, in central or western parts of Europe, possibly on the Iberian Peninsula? Sec-
ondly, why did she migrate at least 800 km and end up in Trondheim? If the girl was born in
Russia, her maternal ancestors might have followed a route by sea or by both sea and land, via
mainland Europe. However, given the possibility that the girl was born in northern Swedish-
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Finish territories, and especially if her birthplace was located somewhere in present day north-
western Russia, we cannot rule out the possibility that an ancestor had travelled eastward
towards Constantinople and the Black Sea and from there northwards on the Russian rivers.
International trade routes were well established at the time and this strengthened contact
between Norway and the British Isles, as well as mainland Europe, especially some of the west-
ern Germanic territories along the Rhine. In the 13th century, such contacts expanded towards
areas east of the Elbe and along the southern coast of the Baltic Sea. Trading contacts involved
both foreign merchants visiting major Norwegian towns like Bergen, Trondheim and Oslo, as
well as Norwegian traders visiting harbours in the British Isles, especially eastern English har-
bour towns, and harbours along the Baltic coasi]] Exactly why this young girl travelled to
Trondheim is impossible to establish, but the most likely route of travel would have been by
ship southwards along the Norwegian coast. The trade with dried fish along this route down to
Bergen, and further into continental Europe, was among the biggest Norwegian exports and
Trondheim was an important harbour along this route. Travelling over land for such a long
distance would have been difficult and too strenuous in these parts of the world and seems less
likely. A young girl, probably not yet reached her teens, wouldn't have had many options when
arriving as a newcomer in a medieval town. If she did not have family to care for her, the most
likely way to make a living for a young girl would have been taking work in one of the towns
wealthier households. She would, however, not have been unique with respect to having trav-
elled at such a young age. Hamre and Dak]hjas shown that approximately a third of the
medieval individuals in that study had moved to town by the time they had reached early

teens.

The complexity of this immigrant's story comes to the fore when considering the cultural
aspects of this young woman's migration to Trondheim. What kind of cultural and social chal-
lenges would a young immigrant girl, or any immigrant coming to medieval Norway, meet? If
she was born and had spent her childhood anywhere in the northern parts of Norway, Sweden
or Finland, she would most likely have been familiar with the common languages and dialects
within this area. If, however, she was born and raised further east in the Russian territories, she
would likely have met a language barrier when migrating to Trondheim. She would also have
crossed a religious barrier between the Orthodox and Catholic churches, though it is not
known to what extent this represented any profound obstacle for integrating into a medieval
Norwegian urban environment.

4.3. The woman of central European descent: SK 196 (Fig 2)

4.3.1. Sex, age at death, and stature 538 his person has also been determined to be
female through morphological examinatior, [Lg], a conclusion recently confirmed by genetic
sexing (Genderplex analysis). It has been estimated that this woman was slightly older than SK
152 at the time of death but she would not have lived long past her mid-twertti&@s|[ Her
living stature has been estimated on the basis of the 416mm maximum length of the left femur
which indicates she was between 154.9 cm and 163.9 cm tall during her adwt)ife [

4.3.2. Geographic origins and movement.The %0 values of the carbonates of the
enamel from the first and third molars of this woman are 23.05%z and 24.07%2 respectively.
The isotopic composition of the M3 corresponds to an environmental water value at ~-10.4%2
(' 1%2) which is consistent with late childhood/early teens spent in the area surrounding
Trondheim [5]. The %0, corresponding to the M1 tooth, corrected for a possible weaning
effect and taking into account a maximuniyz model error, is between about -14.6%2 and
-11.4%: [5], which gives several options for where this person was born. If she was born in
Norway, the oxygen value is compatible with a geographic area from the coast of Nordland,

PLOS ONE | https://doi.org/10.1371/journal.pone.0180277 July 3, 2017 10/26


https://doi.org/10.1371/journal.pone.0180277

o @
@ : PLOS | ONE Three life stories from medieval Norway

LIVERPOOL
(y JOHN MOORES P

') UNIVERSITY

Fig 2. The left picture shows the facial depiction of SK196 while the right picture shows the profile view of the textured skull
of the same woman.

https://doi.org/10.137 1/journal.pone.0180277.9g002

400+500 kilometres north of Trondheim, to an area about 200 kilometres east of Trondheim,
towards the Swedish county of Jemtland (Norwegian territory at the time). Another option is
that she was born in Sweden, on the coast of the Gulf of Bothnia. No matter where she was
born, she moved during her childhood to an area wifffO values compatible with an area

close to Trondheim, although probably not to Trondheim itself. Areas in Russia, to the east of
the Gulf of Bothnia, can also not be ruled out.

Another option, which may seem far-fetched at first glance, is that her origins lie in the cen-
tral European Alps. For a®0,, range as depleted as that measured for her M1, the only option
on the European mainland would be in the Alps at relatively high altitudes, probably more
than 750 metres above sea level (€8.93]). This possibility will be discussed in more detalil
below.
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4.3.3. Ancestry. The mtDNA CR haplotype of this woman was determined as 16177G
16189C 16223T 16292T 16362C 16519C 73G 150T 189G 194T 195C 204C 207A 263G 315.1(
523DEL 524DEL aligned against the rCR§ B8, 69. This haplotype was not found in the
largest forensic mtDNA database EMPQR\w.empop.onlingR11; 70) nor in other online
resources, suggesting that this haplotype is rare. This CR haplotype belongs to hg W5a2b. This
hg is nested in super-hg W5a which is predominantly found in West Eurasian (Caucasian)
individuals in Europe and North America (USA, descendants from European immigrants).
EMPOP lists W5a matches in central Europe (Germany) and eastern Europe (Poland), while
W5az2 is, so far, only found in Germanlt{p://www.eupedia.com/europe/Haplogroup W__
mtDNA.shtml).

4.3.4. Cranial morphology and physical appearanceThe skull was assessed morphologi-
cally and anthropometrically. The skull suggested a large, robust female with mild brow ridges,
large cheek bones, a square jaw line, a wide palate, angular orbits, large mastoid processes,
long facial distances and an upright profile. The skull was typically Caucasoid-type ancestry in
skeletal characteristics, but was not typically female. Indeed, this skull showed many male
characteristics that suggest the woman was a strong and robust individual.

The orbit morphology suggested horizontal eye fissures, deep-set eyes and central eyelid
folds [40, 46, 50. The shape of the brow and nasal roé¢] suggested that SK196 had arched
eyebrows. The nasal aperture shapk 1], nasal measurementsT], canine fossa41] and
nasal spine41, 72] suggested that the nose of SK196 was long, with a straight dorsal ridge, hor-
izontal columella, pointed nasal tip and no visible nasolabial creases. The teeth, occlusion and
alveolar processes], 53 suggested that the lips of SK196 were moderately thick with up-
turned corners, a narrow philtrum and lips of equal prominence. The skull of SK196 also sug-
gested a rounded chin and square jaw line, and the mastoid proces$esiggested that
SK196 had large, lobed ears. The neck is determined by the position of the mastoid processes
where the sternocleidomastoid muscles attach and SK196 showed a thick, muscular neck. For
SK196, minimum European female tissue depth measurements were used to reffécem13
tury diet and lifestyle.

Finally, the finished head is textured to add skin colour, eye colour, hair colour and style.
Here the advice of experts at Bryggens museum in Bergen was considered using typical hair-
styles. The DNA did not provide reliable information regarding the appearance of this individ-
ual and the choice of a pale, outdoors complexion, mid-brown hair and blue eye colour was
based on what seemed most likely considering where she was found and the estimated birth-
place. This part of the process was carried out in Face Lab using Adobe Photoshop.

The final head shows a robust and masculine face with wide features and a muscular neck.

4.3.5. Pathology and trauma. This woman shows signs of porotic hyperostosis and cribra
orbitalia. Porotic hyperostosis is identified macroscopically as areas of pitting and porosity on
the outer surface of the cranial vault, while cribra orbitalia is identified as similar lesions on the
roofs of the eye sockets. Such porosity is evident as a band stretching centrally across the right
parietal bone from the lambdoid to the coronal sutuféd 3. The pitting on the outer surface
of the parietal bone is not markedly distinct and the lesions had healed for some time. The
radiograph of the craniumKig 4) shows the characteristic 2hair on end® pattern which testifies
to the pitting being the consequence of an expansion of the diploic layer of the cranial vault,
resulting in destruction of the outer table of the parietal bone. Partially healed cribra orbitalia
lesions are also present on the roofs of both eye socket$)

The presence and aetiology of such lesions have been reported and discussed for over a cer
tury (e.g. [L5 84+88) and there is still no definite agreement as to the underlying causes of
these lesions. Itis, however, generally agreed that anaemia is the main aetiological factor for
porotic hyperostosis and an important cause of cribra orbitalia, although the orbital lesions
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Fig 3. The right parietal of SK196 displaying signs of pitting indicative of porotic hyperostosis. Photo: cge Hojem, NTNU
Vitenskapsmuseet.

https://doi.org/10.1371/journal.pone.0180277.g003

Fig 4. Left lateral view of the radiographed cranium of SK196 showing the characteristic 2hair on end®
pattern seen in porotic hyperostosis.

https://doi.org/10.1371/journal.pone.0180277.9g004
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Fig 5. The roof of the left orbit of SK196 showing signs of cribra orbitalia. Photo: cge Hojem, NTNU Vitenskapsmuseet.

https://doi.org/10.1371/journal.pone.0180277.9g005

seem to have a more varied aetiolo@¥][ It has also long been argued that iron deficiency is

the type of anaemia which produces these lesi8fk Walker et al. L5 have, however, pre-

sented a compelling argument against iron deficiency anaemia and put forward an equally
convincing case for megaloblastic anaemia. The most common causes for this type of anaemia
are vitamin B-12 and folate deficiency. Both deficiencies are related to diet: while B-12 is found
in meat, fish, shellfish and dairy products, sources of folate include vegetables, particularly
dark-green leafy vegetables, but also seafood, poultry and dairy products. Thus, a diet lacking
such food sources could lead to megaloblastic anaemia, or a deficient mother could cause this
to develop in her new born child through B-12- or folate-deficient breastmilk.

In the case of this woman, the lesions are well healed and she was not suffering from either
deficiency at the time of death and had not done so for a number of years. Whether her anae-
mia stemmed from her mother, her own childhood condition, or both is difficult to say but it
seems likely that her problems lasted well into her teens. Despite her likely deficiency, it does
not seem she suffered periods of starvation or severe illness during growth as there are no
signs of Harris lines on the radiograph of her tibia, nor of hypoplastic enamel on her teeth.

4.3.6. Discussion. At first glance, the %0,y value between -14.6 and -11.4 for the first
molar would suggest that this woman was born to the north or east of Trondheim, but com-
bined with the mtDNA information, there is another possibility. The hg W5a2b, to which this
woman belongs, is interesting in a Norwegian context, primarily for the reason that it is very
rare. Hg W has a very low prevalence in modern day Norway (1.8%) and was the only hg
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present in modern Norway which was absent from the Viking age material in the largest study
of Norwegian aDNA to dated]. With this hg being so rare in Norway today, and never before
found in pre-modern individuals in Norway, we are forced to consider the possibility that this
woman was an immigrant herself or that her relatively near ancestors may have been. Her
MtDNA suggests an origin in central Europe, possibly in Germany as that is the only place
where the hg W5a2 is found (Eupedidtp://www.eupedia.com/europe/Haplogroup W
mtDNA.shtml). Combining this information with the isotope values from her first and third
molars, two scenarios seem possible.

First scenario is she was born in Norway with parents, or close ancestors, of central Euro-
pean descent. She would have spent her first years of life either on the coast of the county of
Nordland or somewhere inland, between there and a region about 200 kilometres east of
Trondheim. Her place of origin could have also been in Sweden on the coast of the Gulf of
Bothnia.

The second scenario would be that she was born in central Europe and, if this was the case,
the isotope value from her first molar makes it possible to pinpoint her birthplace with reason-
able accuracy. The only places in central Europe where one may'fiey, values as low as
-11.4 are in the Alps. Her third molar value is 2.12 points different from her birthplace value
which means she lived in a different place in her late childhood/early teen years than where
she spent her first few years of life. THEO,y value calculated from her third molar of
-10.36% is, however, also a little low and does not leave too many options with regard to places
she may have lived during her childhood years. It would have been enough to move to an area
of lower altitude but still in mountainous regions as &0,y value as depleted as -10.36 is not
compatible with lowland areas in central Europe. Following this scenario, she would have
moved to Trondheim as an adult. Itis, of course, impossible to say with any certainty why she
moved northwards to Trondheim. Did she move to Trondheim and settle down there or did
she come to Trondheim with the intention of going back but happened to die there? Turning
to historical sources may, however, shed light on some likely possibilities. There are two factors
that might be considered more interesting than others. One is that she had followed the trad-
ing routes across Europe. The other major factor to be considered is that Trondheim was the
centre of the Catholic church in Norway and a favourite destination for pilgrimage. The shrine
of St. Olav was located in Trondheim and received many visitors, possibly in the thousands
each year, mostly from the Nordic countries but also from areas further away, like central
Europe. As a pilgrim, it is not unlikely that a young woman would visit Trondheim. If her ill-
nesses still troubled her at the time she moved to Trondheim, she might have ventured to the
shrine of St. Olav, since its healing powers were renowned. Otherwise, a change in eating hab-
its, as a result of moving to Trondheim, will likely have cured her of her anaemia, as seafood
would have formed a significant part of her Norwegian diet.

Culturally she would likely have been able to fit in considering the close connections
through trade and religion. Still, she would have had to struggle with similar issues to those
one would face today if moving to a different European country: differing day-to-day customs,
different food, different climate, finding friends and work as a foreigner, and there would have
been a language barrier she would have had to overcome. Bilingualism is likely to have been
part of her skill set.

4.4. The man who needed surgery: SK 259 (Fig 6)

4.4.1. Sex, age at death, and statureThe sex of this person was determined by morpho-
logical examination to be mal&,[16] and this has recently been confirmed by genetic sexing
(Genderplex analysis). This person will have lived longer than the two women discussed in this
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Fig 6. The left picture shows the facial depiction of SK259 while the right picture shows the profile view of the textured skull
of the same man.

https://doi.org/10.1371/journal.pone.0180277.9006

paper, but not by much as he would have died in his late twenties or early thirtiés][ His
living stature has been estimated on the basis of the 456mm maximum length of the left femur
which means he stood between 165.4 cm and 174.4 cm tall during his aduitdife [
4.4.2. Geographic origins and movement.The %0 values of the carbonates of the

enamel from the first and third molars of this man are 23.88%2 and 23.97% respectively. The

1¥0,, values consistent with the isotopic composition of the M1 are in the range of -10% to
-13.2%2 which suggests that he was not born in Trondheim, but could have lived not very far
away. In geographical terms, this means that this person was most likely born in one of the
Norwegian counties of North or South Tndelag, or possibly in southern Nordland. The
Swedish county oftBiatland is equally possible. Moving slightly further away, the coastal areas
of the Gulf of Bothnia are also a possibility. There is an overlap betweerfbg ranges for
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M1 and M3 (-10.52 1%%), so itis likely that he stayed in the same area in which he was born
at least until he reached early adulthood.

4.4.3. Ancestry. The mtDNA CR haplotype of this man was determined as 195C 263G
315.1C 523DEL 524DEL aligned against the rGIR5B, 69. This haplotype was found 15
times in the largest forensic mtDNA database EMP@#/(v.empop.onlingR11; Q) with
matches in West Eurasians (Germany, BadeBrfémberg (2x), Sweden, Blekinge anéiva
land, and 11 times in the USA (descendants of immigrants). This CR haplotype is also fre-
quently found in other online sources. Its haplotype is nested in haplogroup H, the most
common haplogroup for West Eurasians.

The paternally inherited Y-Chromosomal haplotype is: DYS456 = 16; DYS389I = 13;
DYS390 =24; DYS38911 =29; DYS458 =22; DYS19 = 14; DYS385 =11,14; DYS393 = 13;
DYS391 =11;DYS439 =12; DYS635 =23; DYS392 = 13; YGATAH4 = 12; DYS437 = 15;
DYS438 =12; DYS448 = 19. Itis found in the largest Y-Chromosomal forensic database
(YHRD, www.yhrd.org once in a western European individual living in the Bahamas; very
likely a descendant of a European immigrant. The reduced haplotype (minHT) leads to 12
matches in Europe confirming the European descent of that haplotype.

4.4.4. Cranial morphology and physical appearanceThe skull was assessed morphologi-
cally and anthropometrically. The SK259 skull suggested a large, robust male with moderate
brow ridges, a square jaw line, a wide palate, round orbits, strong cheek bones and an upright
profile. The SK259 skull was typically male and Caucasoid-type in skeletal characteristics.

The orbit morphology suggested slightly upward sloping (laterally) eye fissures, prominent
eyeballs and central eyelid foldg) 46, 50 and the shape of the brow and nasal ro6#] sug-
gested that SK259 had low, straight eyebrows. The nasal aperture $hafi§, [hasal mea-
surements 37], canine fossa{1] and nasal spinedl, 77 suggested that the nose of SK259 had
an up-turned columella, straight dorsal ridge, flat nasal tip and no visible nasolabial creases.
The teeth, occlusion and alveolar procesgési3 suggested that the lips were moderately
thick with up-turned corners, a wide philtrum and lips of equal prominence. The skull of
SK259 also suggested a prominent chin and square jaw line. The mastoid proééssesf
gested that this man had large, lobed ears. The neck, determined by the position of the mastoid
processes where the sternocleidomastoid muscles attach, showed a thick, muscular neck. Mini-
mum European male tissue depth measurements were used to refléécaiiry diet and
lifestyle.

Finally, the finished head is textured to add skin colour, eye colour, hair colour and style.
Here the advice of the experts at Bryggens museum in Bergen was considered using typical
hairstyles. The DNA did not provide reliable information regarding the appearance of this
individual and the choice of light skin, dark blonde hair and blue eye colour was based on
what seemed most likely considering where he was found and the estimated birthplace. This
part of the process was carried out in Face Lab using Adobe Photoshop and a 3D stereolitho-
graphic copy of the head was also produced for the museum exhibition. The final head showed
a robust male face with large features.

4.4.5. Pathology and trauma. This person had undergone a surgical procedure as is evi-
dent by the trepanation in the posterior part of the right parietal boRgy (7). The trepanation
is circular with a diameter of ca. 22 mm. The procedure was carried out a relatively long time
before his death judging from the rounded edges of the trepanation hole. The inner layer of
compact cranial bone has grown to cover two thirds of the openitig § which suggests that
he survived for months rather than weeks. This testifies to the presence of a highly skilled sur-
geon in Trondheim during the 13th century. Specialised skills are required to perform success-
ful surgery which involves opening the scalp and then drilling a hole in the cranium with such
precision as not to damage the meninges, which would have been fatal, and at the same time
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Fig 7. The skull of SK259 showing the trepanation hole in the posterior part of the right parietal bone. Photo:
cge Hojem, NTNU Vitenskapsmuseet.

https://doi.org/10.1371/journal.pone.0180277.9g007

making sure the patient did not contract an infection and that the wound did not become dan-
gerously septic. Who could have had the necessary skills to perform such a procedure?

This was not an everyday event in medieval Trondheim or in Norway, or in Scandinavia for
that matter. This is the only known case of successful trepanation in medieval Norway. Holck
[90 presents two cases of possible, or partial, trepanation from medieval Hamar in Norway,
both rather different from the case presented here. Both cases described by $idlate[cir-
cular incisions located near the bregma but neither has fully penetrated the cranial bone. In
one case, the cut goes through the diploe but not the inner layer of compact bone, while the
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Fig 8. Close up of the trepanation in the cranium of SK259 showing the bone was healing well. Photo: cge Hojem, NTNU
Vitenskapsmuseet.

https://doi.org/10.1371/journal.pone.0180277.9g008

other case of attempted trepanation has only left a shallow circular groove in the outer layer of
compact cranial bone. Thus, the case of SK259 from Trondheim, is the only recorded example
of a completed trepanation from medieval Norway. The only other case of a likely trepanation
is found on a Neolithic skull from Nyelv in Finnmark, found in 19391¢93. Jennbert P4
lists 29 known trepanations, both complete and incomplete, from Sweden dating from the
Neolithic to medieval times. Eleven of the trepanations date from the medieval period but only
five of these are complete trepanations. All five show signs of healing, testifying to the patients
having survived the surgery. In Denmark, there are 18 reported cases of trepanation dating
from the Neolithic to the Iron Age but several of these should possibly be diagnosed differently
[99). None of the Danish examples date from the medieval period and thus, the total number
of completed trepanations from medieval Scandinavia is only six. Considering there are thou-
sands of excavated medieval skeletons from Scandinavia, and only six known, successfully per
formed, trepanations, suggests that being trepanned in medieval Scandinavia was a very rare
event.

Trepanations were mainly used as treatment for head injuries by draining blood from intra-
cranial haematomas, or removing fractured cranial bone fragments or necrotic Bér7].
This use was also described by the most respected physician in Western antiquity, Galen of
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Fig 9. The right tibia and fibula of SK259 showing periostitis on the central and distal parts of the diaphysis of both bones. Similar
lesions are also found on the left tibia and fibula. Photo: cge Hojem, NTNU Vitenskapsmuseet.

https://doi.org/10.1371/journal.pone.0180277.9g009

Pergamum 9¢], and in the Hippocratic textsqq. In this case, however, head trauma may not
be the likeliest reason for the trepanation as there is no evidence of injury on this skull. A sus-
pected intracranial haematoma due to a non-fracturing head trauma could still have been the
reason for the trepan, but an underlying disease is more likely. The reason for this assertion is
the pathological changes present on both tibiae and fiblitaed). There are signs of periosti-

tis on large areas of the central and distal parts of both tibiae and fibulae. Bilateral, localised,
periosteal inflammation like this could be the result of an indeterminable systemic infection.
These lesions could also be seen in tuberculdsidjut are rare in adults and, without any

other signs of pathological changes on the skeleton, this seems unlikely. A condition which
causes localised periostitis in the lower legs is venous insuffici®AciJJ which is a condi-

tion where the flow of blood through the veins is inadequate, causing blood to pool in the legs.
The aetiology for venous insufficiency can be blood clots or varicose veins, and occupations
involving long periods of time standing may result in chronic venous distention and secondary
valvular incompetencelp(J. Whatever the underlying cause, if this was the condition he suf-
fered from, this person would have suffered discomfort in the legs, possibly to a debilitating
extent. Symptoms would have included several of the following: swelling of the legs, pain, leg
cramps, feeling of heaviness in the legs, itching, weak legs, thickening and pigmentation of the
skin. If this is left untreated and the symptoms are not reversed, this condition may lead to
ulceration. Prolonged inflammation in the soft tissues may increase the blood flow to the
underlying periosteum, which can then produce new subperiosteal bgb@ [[n what way, if

at all, this relates to the trepanation is very difficult to say. This underlying pathological condi-
tion does, however, suggest that the reason for the trepanation was a disease, rather than
trauma or mental illness, which is also likely to have been treated with this kind of cranial sur-

gery P6, 97].
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4.4.6. Discussion. The birthplace of this person puts him among the majority of the popu-
lation in medieval Trondheim as he was born outside the town but probably not too far away
[5]. His hg H is very common in Europe, including the suggested areas of birth for this individ-
ual, so there is no reason to suggest that his ancestors came from somewhere else. It is unsur-
prising to find that this individual came from the neighbouring rural districts. As in medieval
Europe in general, towns and cities provided employment opportunities and attracted people
from the countryside. Such attraction even caused workforce shortages in rural medieval Nor-
way and the King issued laws against people taking up petty trade instead of tending to farm-
ing. Seeking work might be the most obvious possible reason when trying to explain why this
individual ended his life in Trondheim. However, since he had been treated for his illnesses
and undergone surgery, this might also have been the reason for his move. It was most likely
among the clergy in Trondheim that the knowledge and skills to perform such treatment was
to be found and the presence of such expertise may have been well-known among the local
population. Alternatively, it is possible that the healing abilities attributed to the shrine of
St. Olav were the factor that drew the patient to Trondheim.

5. Conclusion

The three life stories outlined above give an insight into the diversity of Norwegian medieval
society. The three individuals were all of average social status and, although they were not
chosen completely at random, they represent normal members of society and their stories
will not have been unique. As shown by Hamre and Dabixthe medieval population in
Trondheim was a mobile one and consisted of people of varied geographic origins. The three
individuals presented in this article represent this population and give an insight into individ-
ual lives in one of the major towns in medieval Norway. They are representatives of a rather
heterogeneous population. This is not surprising as it is well known that these towns were
urban environments. As the seat of an archdiocese, Trondheim was one of the metropoles of
the papal church and was a nodal point on long distant routes. People travelled along these
routes for a variety of reasons, some for shorter distances, others through larger stretches of
Europe. The town would have attracted people from surrounding areas seeking work, as well
as tradespeople and skilled craftsmen. Trondheim was also a popular destination for pilgrims
coming to visit the shrine of St. Olav. From early on, the medieval towns in Norway became
places where people with different cultural backgrounds, different customs and different lan-
guages lived together. The heterogeneity seen in modern Norwegian cities can be traced back
to the early medieval towns; urban environments which have developed into present-day
societies.
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