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| CELANDIC TURF BUILDINGS ;
FLOOR FORMATION PROCESSES AND THE
INTERPRETATION OF ACTIVITY AREAS

2.1 INTRODUCTION

As explained in the introductory chapter, the gohlthis work is to study residential
architecture in Viking Age Iceland in ways that lwikveal new information about how
households organised their daily lives and econamttvities. Central to this aim is the
development of effective methodologies for identify the locations of activity areas in
Icelandic turf buildings. Other than the obviousg@nce or absence of key features, such
as fireplaces and cooking pits, the interpretatibactivity areas is normally based on the
distribution of artefacts and organic and minerabkidues that accumulated in the
occupation deposits while the buildings were in (sey. Metcalfe & Heath 1990;
Middleton & Price 1996; Sampietro & Vattuone 20@nith et al. 2001; Sullivan &
Kealhofer 2004; Vizcaino & Cafiabate 1999). Howetee, ultimate composition of the
floor sediments is determined by variable and cempgkts of interactions between a wide
range of processes (G al. 1993; LaMotta & Schiffer 1999). Some of these dflo
formation processes’ are cultural; that is, they aresult of the intentional and accidental
actions of the people who inhabited the buildinfisese can result in the deposition or
removal of artefacts and residues of all sizespe@ally larger objects, such as furnishings
and artefacts, which tend to be removed or randodidgarded when buildings are
abandoned (Lange & Rydberg 1972; Stevenson 1982k&d 993). There is also a range
of natural processes that can alter the composdfothoor deposits, especially with the
passage of time, as ruins become subjected taathe physical, chemical, and biological
processes that affect local landforms and soildf¢Bo 1980; Schiffer 1996; Wood &
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Johnson 1978). It is therefore essential to devaloigorous framework for analysing the
composition of floor deposits, for sifting througte various layers of cultural and natural
floor formation processes that may have resultetthisncomposition, and for interpreting
the activities that had originally taken placehe buildings.

The analytical and interpretive framework utilisegt this research project draws on
numerous world-wide ethnoarchaeological and expartal studies of floor formation
processes. As will be discussed below, these stuthwe revealed clear trends in how
different materials can become incorporated antlilbiged in floor deposits. However, no
ethnoarchaeological or experimental research hadiqusly been conducted in Iceland,
and my archaeological experience there suggestadthiere were many cultural and
environmental factors unique to this island thatlddave had an effect on the formation
and preservation of archaeological floor depodilmst obvious was the method of
building construction, which utilised turf as wels wood and stone. Turf buildings are
subject to very particular processes of decay, Wwiiould have affected floor formation
while the buildings were still in use and after thaldings were abandoned. Nor were
there any previous ethnoarchaeological paralleteedreeless, sub-Arctic environment of
Iceland or to the types of soils there. As discddsger in this chapter, both Andosols
(soils formed on aeolian silts and tephra) andspbate particular physical and chemical
properties that would not only have had a natufidce on the composition of floor
deposits but may also have given rise to localesétliral responses.

Because the goals of this project required an &nalyand interpretive framework that
was rooted in the Icelandic cultural and environtakcontext, the research began with an
ethnoarchaeological study of floor formation pr@essin nineteenth- and early twentieth-
century turf houses in Iceland. The focus of thisdg was the recently abandoned
nineteenth-century house on a farm called bverathéen Laxardalur river valley, in
northeast Iceland. The results of this ethnoardbgesal study are presented here. This
chapter begins with general observations aboutitidouildings at bvera and elsewhere in
Iceland, how they are built and repaired, how ttiegay and collapse, and how they — and
the floor deposits within them — ultimately becomeorporated into the archaeological
record. It then details the results of an ethnoagetaeological study of the floor sediments
in the main residential building and one of theegif®uses at bvera. The composition of

the floor deposits is compared to the original fiows of the rooms and to how their floors
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had been maintained in order to determine the exi@nwhich activity areas were
archaeologically visible. In order to determine tiee the floor formation processes
observed at bPverd were also common in other pdrtheocountry, the study is then
broadened to incorporate the ethnographic datdadaiin the archives of the Ethnology
Department of the National Museum of Iceland. Hindhe processes that had affected the
formation and preservation of floor deposits inat@enth- and early twentieth-century
Iceland are compared to the processes observdtien avorld-wide, ethnoarchaeological
and experimental studies. Many of the observed floonation processes are shown to be
unique to Iceland and were probably local adaptatido particular environmental

conditions and building materials.

2.2 ETHNO-GEOARCHAEOLOGICAL CASE STUDY: PVERA,
L AXARDALUR

pverd, which is named after the small stream (hchtapverd that flows through its
property, is located in the Laxardalur valley intheast Iceland (Figure 2.1). It is still an
operational, middle-ranking farm, and is the sitett@ parish church (Figure 2.2). The
farm is now somewhat isolated, since it has beepdsged by the modern road system,
but in the past its location was favourable, forvds situated at the cross-roads of the main
north-south route through the valley, an importborti across the Laxa river, and the
upland track that skirted the mountain of Hvitafelthe west (Olesen & Kjeer 1972). The
nineteenth-century house that is the subject o€timeent study is located on top of a 2-3 m
high farm mound (Figure 2.3), which suggests a legitjement history on the site, but the
farm mound has never been excavated, and the @réais of its foundation is not known.
A burial that was accompanied by a horse, whidiké&dy to date to c. 900-1000 AD, was
found at the southern border of the farm, and tihéefore possible that the farm has been
occupied since the Settlement Period (Eldjarn 2Q08; Fridriksson 1999, 2000)
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Figure 2.1 Map of bvera, showing the location of the farmha taxardalur valley and in Iceland
(adapted from Olesen & Kjeer 1972, 24).

37



Figure 2.2 bveré facing northeast, showing the nineteenthucgttouse (left), the
church (right), and the Laxa river in the backgmbun

e -

Figure 2.3 bvera facing west, showing the location of thé ouse on top of the
older farm mound (arrow).

Figure 2.4 The house facing northwest, showing the four fronims, each with its
own wooden gable, a fashion typical of the ninetie@md early twentieth century.
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The standing turf house at Pvera was built in 1852 was continuously occupied until its
abandonment in 1960, when the residents of theehowsved into a modern concrete
building c. 70 m to the south (Askell J6nassonspenmm.). The turf house was then used
in a limited way as a storage facility until it weeken over by the National Museum of
Iceland in 1965. At that time, the parts of the $®that had fallen into disrepair (e.g. the
smithy) were rebuilt, and the debris that had aadated since abandonment was cleaned
out. Askell Jonasson, the farmer who had been bothe bedroom of the turf house in
1938 and had lived there until its abandonment, w@®mmissioned by the National
Museum to undertake the necessary upkeep of this @adl the roof, but otherwise to
disturb the house as little as possible. He laadHrturf over the floors of the house in order
to ‘make them nice’ for visitors, which had thettotous effect of sealing and protecting
the floors from any further disturbance. Althouglke touse is open to the public, visitation
is low because the farm is quite far from the mapads, and visitors have probably had a
negligible impact on the house and its floor deggosihe likelihood that the floor
sediments were well preserved, and the availalofity reliable informant who was willing
to talk about what daily life had been like insitie turf house, made the site ideal for the

investigation of floor formation processes.

The study at bvera was carried out over the coofgbree field seasons, from 1997 to
1999. During this time, observations were made atfmiphysical properties of the turf as
a building material, turf construction techniquesd how the buildings were repaired.
Observations were also made of the processes lapseland decay that were occurring to
the smaller outbuildings in the farm’s infield, serof which were still in use (sheephouse
1 and attached hay barn), some of which had beandained over the previous 50 years
and were in various stages of collapse (sheephoisasd 3, and the storehouse, or
skemmg and some of which had collapsed so long agoth®at merely appeared as low
grassy mounds. However, the focus of the study avashe residential building and its
floor deposits. Numerous interviews were conduckéith Askell Jonasson and he also
answered two questionnaires that were designelaibydssues related to the organisation
and use of space inside the house, and the praceskefloor formation. A
geoarchaeological pilot study was conducted in 189®&hich floor deposits in the kitchen
and the cattle byre were sampled for micromorphold@gnalysis. This was followed by a

more intensive sampling programme in 1998, in wiilchr sediments in the main rooms
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and corridors of the house were investigated, arftha field season in 1999, which

concentrated on the floors of a sheephouse thalbéew abandoned c. 1950.

2.2.1 The Lifecycle of Turf Buildings: Construction, Maintenance, and
Collapse

In common with other nineteenth- and early twehti@ntury farm buildings in Iceland,

the buildings at bver4 were constructed primarilytwf and stone and had an inner
framework of wooden posts and beams that held timlaer, brushwood, and turf roof.

The walls of the buildings were typical for the iper 1.5-2.0 m thick, with several lower
courses of stone capped by numerous courses datdrgrass-side down (cf. Urbanczyk
1999, 126) (Figure 2.5). At bvera, most turf wallsre constructed of long strips of turf,
known in Icelandic astrengur but the smaller, brick-lik&viahnauswas also used (cf.

Olafsson & Agustsson 2003, 6-7) (Figure 2.6).

The turf used to construct the buildings at Pvead Wwarvested from a low-lying, wet area
close to the river east of the house, and had ganar content of 40-60% (determined by
loss on ignition) (Figure 2.9). Icelanders considatland turf to be the best building

material because the dense root mat and the higanir content relative to mineral

content give it more coherence, make it more walbsorbent, and give it better insulating
properties than dry turf (Gestsson 1982; Steinl2&@y). In the turf cutting area at bvera
the root mat was so dense that it was possibleitawo layers of turf. a surface grassy
layer with its underlying root mat and a subsurfger, which had a slightly less dense
root mat and slightly higher mineral content. A$k€inasson informed me that these two
types of turf had different structural qualitieshieh influenced their use as building

materials. The tangle of the root mat just underlitter layer made the upper, grassy turf
more coherent, while the subsurface turf was lss®rig’; however, the less organic

subsurface turf shrank less upon drying and wastfhee better at retaining its size and
shape. As a result, roofs were always constructethe grassy, more coherent, more
waterproof turf, while walls were constructed aher type. In an archaeological context,
these differences could potentially be manifesthie differential organic content of turf

collapse, with turf roof collapse containing higleeganic content than turf wall collapse.

This has in fact been noted in the field (e.g. KIR&02).
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Figure 2.5 Schematic section of the kitchen at bvera, showirgonstruction of the walls and
roof (from Olesen & Kjeer 1972, 35), and a closestip turf wall (left). The stripy aspect of the

wall was produced by the redistribution of irontlaes turf dried out.
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Figure 2.6 The house
facing north, showing the
separate roof ridges of the
rooms. Two different
sizes and shapes of turf
building material can also
be seen kviahnauson

the left and the longer
strenguron the right.

Figure 2.7 The back of
the house, facing east,
showing the grassy roof,
from which light holes
protrude. The glass
windows in the bedroom
and sitting room were a
later addition. The low
room on the left side of
the house caps a small
stream, and was used to
keep milk cool.

Figure 2.8 Turf roof of
sheephouse 1 (right) and
attached hay barn (left)
undergoing repair. A mat
of birch brushwood has
been laid on top of the
timber roof beams, in
preparation for the grassy
turf that will be laid on
top.



Figure 2.9 Turf
cutting east of the
house. Long strips
of grassy turf have
been rolled up and
placed to the side,
while strips of the
less coherent,
lower turf have
been stacked on
pallets for easier
transport.

Figure 2.10 Inner
edge of a turf wall
in sheephouse 3,
the roof of which
had collapsed.
Note the ceramic
fragment (a) and
the bone fragments
(b, c), which were
embedded in the
turf when it was
cut.

Figure 2.11
Midden heap
containing
fragments of turf
waste that was
produced during
the repair of the
roof of sheephouse
1.

If the turf was cut near the vicinity of the houas, it was at bver4, it may contain artefacts
and bones that had previously been spread abautr@sult of waste disposal, manuring,
animals, or playful children (McIntosh 1974). Tipisocess was indeed active at bvera and
was observed in the form of ceramics and bonesntbeg found embedded in the turf wall
of sheephouse 3. This building had been abandonedtp living memory, and its roof

had collapsed, leaving the turf walls standing msmpty shell. Eventually, when these
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walls collapse, the older, residual artefacts erdbddn them will end up in a layer of wall
collapse debrisbovethe turf roof collapse and the floor — a warningatchaeologists to

avoid using the artefacts found in turf collapsesta for dating purposes.

At bvera, the main part of the house had two sépacfs, each with its own ridge line
(Figure 2.6). The roofs were supported by rows o$tp resting on stone post pads
positioned along the inner edges of the walls (legu5). The roof timbers were covered
by a mat of birch and willow brushwood, on whichrevé¢aid long strips of turf (c. 40 x
150 cm) that were pegged down to prevent them 8lgoping (Figure 2.8). With the grass
side of the turf facing upwards, the roof absortsedrainfall and the grass remained alive
and green (Figure 2.7). Gisli Gestsson (1982) nittatithe pitch of the roof was normally
adjusted according to the amount of rainfall reedivn a particular area, with a pitch of
lower than 45° in drier regions and higher than 4%°rainy areas, where it was
advantageous to promote runoff. Nineteenth-cenethnographic sources record that
during the hay harvest the grass on the roof wasedowith a scythe (Henderson 1818),

and | observed this practice myself in 1998.

As the house at bvera proves, a well-built, wellrt@ned turf house could last for over
100 years (Nilsson 1943, 293). However, such loitgeequired regular repairs to turf
walls, which eventually begin to be weathered hyeeted cycles of wetting and drying,
freezing and thawing, and especially to roof tinsbevhich succumb to rot and have to be
replaced every 10-20 years. At bvera, when repare made to the roof of sheephouse 1
in 1999, the old turf and brushwood that had beéepped from the roof were simply left
in a heap next to the building (Figure 2.11). Shelaps of turf waste could be used as
manure for the fields, burnt as fuel, used for @liigobs, or left in the turf midden, where
they would eventually puzzle future archaeologigtgery time roofs or walls at bvera
were repaired, turf fragments, soil, and bits afshwood inevitably found their way onto
the floors (Askell Jonasson, pers. comm.). Evethéf floors were subsequently swept,
these episodes of rapid sedimentation may be aeteddy high resolution

geoarchaeological techniques such as thin sectioromorphology.

There were several turf farm buildings at bPvera tieal been abandoned during the late
nineteenth or early twentieth centuries, and wipiadvided insights into how turf buildings

collapse. After abandonment, the first major chatmehe buildings was the inward
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collapse of the roof, a process that was sometprespitated by the removal of the roof-
supporting posts in order to reuse them elsewhktiee posts were left in place, it could
take up to fifty years for the roof to collapsahaligh this time span could be shorter if the
roof timbers were already old and rotting when h@ding was abandonedVhile the
roof was still intact, it continued to protect ttheor from rain and sunlight, and to prevent
plant growth. The eventual collapse of the rootanfly sealed the floor and protected it
from major disturbance, but from that point onwaitdsecame subject to soil-formation
processes, such as bioturbation by earthworms dauk poots. The roof sometimes
collapsed straight downwards, leaving the timbensbwood, and turf layers that were in
the roof in their original stratigraphic positiddowever, it was more common to observe
only parts of the roof collapsing inwards at anye dime, leaving fragments of turf,
brushwood, and timber dangling from above. If thefrcollapsed a little bit at a time,

pieces of wood, brushwood, and turf were likelypg@ome inverted and mixed.

Turf walls often remained upstanding for decadésrdhe roof had collapsed, creating a
concave ruin that could act as a trap for windblesamd and silt (Figure 2.10, Figure
2.13). Following the collapse of the roof, the uplaser of turf on the walls was exposed
to sunlight and rain and was therefore able torbggowing again (Figure 2.10, Figure
2.13). However, the organic matter in the undegdyinrves gradually decayed, causing
them to shrink, and as they were further degradedepeated cycles of wetting and
drying, and freezing and thawing, the walls gralyuldst coherence. Stacks of turf on
either the inner or outer faces sometimes sepafairdthe core of the wall and leaned out
at a dramatic angle, eventually tumbling underwiegght of gravity (e.g. the back wall of
the skemman Figure 2.13). The edges of the wall could akonp and ‘melt’ outwards,
leaving only the corén situ (Figure 2.14). The degradation of their outer skiade the
turf walls vulnerable to wind erosion and to abwasby sheep, which sometimes used
them as wind shelters. The erosion face picturelignre 2.14 still had tell-tale balls of

sheep wool adhering to it.

44



Figure 2.12 Sheephouse 2, fifty years after abandonment, watioof still intact,
but with an outer skin of stones beginning to @aedy. The roof began to collapse
two years after this photograph was taken.

Figure 2.13 The storehouseskemmy which was still roofed, with its wooden gable
wall intact, in 1972.

Figure 2.14 Ruined turf building of unknown age in the infigidrth of the house.
Note the melted aspect of the turfs, which nevésseshow characteristic lenses of
oxidised iron (reddish brown), decomposed orgaratten (dark brown), and leached
soil (very pale brown). The white scale to the &dfthe photograph is 20 cm long.
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2.2.2 Spatial Organisation and Floor Formation at bvera

The house at bvera faces east, towards the La@g aad its back rooms are set slightly
into an east-facing slope. The original floor soe® in the house rested partly on natural
soil and partly on the older building remains ardupation debris that made up the farm

mound.

The house is of the ‘passage house’ type (Icelagaigabaerinhy a form that developed
in Iceland in the fourteenth century and which wasned after the central passageway
(gong that gave access to the main rooms of the holgés(sson 1987). During the 110
years that it was in use the house underwent deakesations and additions, and as new
materials became available in the twentieth centimgy were incorporated into the
structure. The front rooms, which included a frgatrlour, an entrance room, a guest
bedroom, and a separate smithy, were constructedtt@an the rest of the house, in the
1870s, and followed the late nineteenth-centunhitas of having front-facing gables
constructed of wooden planks (Figure 2.4). Thesetfrooms also differed in other ways
from the older part of the house: the roofs wereeced with corrugated iron instead of
turf, and the ‘good’ rooms (i.e. parlour and guesim) were floored with well-joined
wooden floorboards. Because such structural mégeaie not analogous to the Viking
Age archaeological record, these front rooms werduded from the geoarchaeological
study. The smithy went out of use shortly after @,9dfter which it was used as a store
room for agricultural implements and riding tackiuthe roof collapsed. In the course of
my investigation | found that the smithy’s earthil@or had been truncated to a level lower
than when it was in use, an event that probablymwed when it was rebuilt in ¢. 1980 and

which eliminated the potential of this building florther archaeological study.

The geoarchaeological sampling programme involvedexcavation of shallow trenches
(c. 20 cm wide and 20 cm deep) in all of the maioms and corridors of the house and
sheephouse 2, in order to expose the floors inaseeind to facilitate the extraction of

vertically oriented micromorphology samples (Talld, Figure 2.15). Bulk sediment

samples were also taken from each of the layeisSl®ig section in order to ensure that
sediment was available in case supplementary aslysre required. However, it was not
possible to take bulk samples on a systematic giitbe | did not have permission to

excavate the interior of the house in full. The noicorphology samples were processed at
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the McBurney Geoarchaeology Laboratory, UniversityCambridge, using the methods

described in Appendix 2.
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Figure 2.15 Plan of the turf house at Pvera, showing the looatof the sampling trenches as
indicated by letters A-Q (adapted from Oleson ajaKl972, 25). Where floorboards were
present (indicated by horizontal and vertical [lneamples were taken below the floor boards.
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Table 2.1Micromorphology samples taken at bvera. Samplesidé®d in this chapter and
described in Appendix 3, Table A3.4, are highlighite bold.

Sample Location Field Description of the Floor Sediments (from top tdottom)
PVR97-1-3 Kitchen 7.5 YR 3/2 very dark brown humose loam (degradefjl. tur
Profile A-B 5 YR 2.5/1 black organic loam and ash containinglisbosme fragments,
charred organic material, and a few larger inclusisuch as ceramic fragments.
10 YR 4/2 dark greyish brown and 7.5 YR 4/6 strorgnlur silt (peat ash).
10 YR 2/2 very dark brown organic loam.
PVR97-4 Kitchen 7.5 YR 3/3 dark brown humose loam (degraded turf).
Profile C-D 10 YR 4/1 dark grey ash and charcoal.
PVR97-5 Byre feeding bench | 10 YR 3/3 dark brown peaty turf.
Profile E-F
PVR97-6 Byre stall 10 YR 3/3 dark brown peaty turf.
(below floor boards)| 10 YR 3/1 coarse sand.
Profile E-F
PVR98-1-3 Fuel storage area | 10 YR 2/2 very dark brown peaty, organic loam (ddgthturf) containing
Profile K-L lenses of black organic silt loam.
10 YR 2/2-2/1 very dark brown and black organiclsitm.
7.5 YR 3/4 dark brown sandy silt loam.
PVR98-6-7 Main corridor 10 YR 2/2 very dark brown, compact silt loam.
Profile M-N 10 YR 2/2-2/1 black, compact silt loam.
7.4 YR 3/3 dark brown, compact sandy silt loam.
10 YR 2.5/1 black, compact organic loam.
7.5 YR 2.5/2-4/4 very dark brown organic loam.
PVR98-10-12 | Bedroom 10 YR 4/2 dark greyish brown sandy loam.
(below floor boards)| 10 YR 3/4 dark yellowish brown sandy silt loam.
Profile O-P
PVR98-14-18 | Byre threshold 10 YR 2/2-2/1 very compact black organic silt loam.
Profile G-H 10 YR 2/2 very dark brown, very compact, very orgasilt loam.
10 YR 2/1 black sandy silt loam with lenses of pigiey and brown silt
(possibly ash).
PVR98-23 Byre floor 10 YR 2/2 very dark brown, very compact organicledtm (turf).
Profile I-J 10 YR 2/1 black, very compact organic clayey silt.
10 YR 2/1 mixed black, dark grey and light grey, yweompact silty sand (ash)
10 YR 2/1 and 2/2 mixed black and very dark browary\xcompact silt loam.
PVR98-26-27 | Inner pantry 7.5 YR 3/4 dark brown, loose peaty turf.
Profile Q-R 7.5 YR 4/6 strong brown, compact sandy silt withtelfiecks.
7.5 YR 3/4 dark brown peaty turf.
PVR98-30-31 | Outer pantry 10 YR 3/1 very dark grey peaty turf.
Profile S-T 10 YR 3/1 very dark grey sandy loam.
7.5 YR 2.5/3 very dark brown peaty turf.
PVR98-34 Smithy 7.5 YR 2.5/2 very dark brown peaty turf.
Profile U-V 7.5 YR 3/1 very dark grey sandy silt.
7.5 YR 3/4 dark brown organic silty clay.
PVR99-1-6 Sheephouse interionp 10 YR 2/2 very dark brown peaty.
Profile W-X 10 YR 3/1 very dark grey peaty.
Finely laminated 10 YR 2/2 very dark brown and 7R ¥/3 dark brown, very
organic silt and clay.
PVR99-11-15 | Sheephouse 10 YR 3/4 dark yellowish brown, loose, peaty.
threshold 10 YR 2/2 very dark brown organic clayey silt.
Profile Y-Z Mixed 10 YR 2/2 very dark brown and 10 YR 3/1 veayldgrey clayey silt.

The following sections contain a brief descriptioheach room, its function, and the
cultural practices associated with it as descritnediskell Jonasson. The floor sediments
themselves are then described as they appearée ifietd and in thin section, and their
correspondence with the known formation processediscussed in order to assess the

degree to which the cultural practices were ardloggmlly visible. Only the relevant
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micromorphological characteristics are discusse@;h@ore detailed descriptions of the

thin sections can be found in Appendix 3, TabledAS.

2.2.2.1 Front Rooms

As mentioned above, the front rooms were addedddbuse in the 1870s. The front door
opens into an entrance rootregjardy), which gives direct access to the ‘good’ rooms of
the house: a sitting room (south parlour) on thie #éd guest room (north parlour) on the
right. This organisation allowed a guest to be maiged and accommodated without
giving them access to the simpler quarters in therpart of the house. Above both of the
parlours were lofts, which were accessed by ladffers the entrance room. These were
used as extra work spaces and sleeping areas.Btlgse ladders were small spaces that
had been used as storage areas; an outside entiahteen added to the southern storage
area at a later date (Figure 2.15). Because tim¢ frarlours were floored with well-joined

timber boards, they were not included in the arolgcal investigation.

The floor of the entrance room was a very ‘hardidlen earth floor lfardtrodid
moldargol), which had been subjected to heavy foot traffid aear, particularly in front
of the door. In front of the door it had also freqtly become damp, which brought the
sediment closer to its plastic limit (i.e. the goat which the water content made it
mouldable) and facilitated its compaction. Askéhdsson informed me that if the floors
in the entrance room became too wet, ash was $pdirdver them in order to absorb the
water and to dry them out. If the floors becamerwand uneven, the depressions were
sometimes filled using a mixture of soil and ashd & was also customary to cover the
floors of the entrance room with fresh turf on @ basis. Sometimes the old turf was

spaded out first in order to prepare the flooraceffor the fresh turf.

22272 Central Corridor

Beyond the entrance hall there is a 1 m-wide corr{dong that gives access to the main
part of the house (Figure 2.15). The central phthig corridor is very ‘hard-trodden’ and
compact, but along the walls, out of reach of fimaffic, loose sediment had accumulated

(Figure 2.16). Like the entrance room, the heawffitr in the corridor made it prone to
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wear. Askell Jénasson informed me that depresswe® sometimes repaired with a
mixture of soil and ash and that the floors wereeced with a fresh layer of turf every

year.

In section, the central, trampled part of the fla@s marked by a concave depression that
had been filled with fine, compact layers of alsmg dark brown and brown silt loam
(Figure 2.17). Adjacent to the edges of the stoaméiswthe original ground surface was
unaltered. In thin section (sample PVR98-6), it wassible to see that all the layers were
composed of turf — that is, the A horizon of an Asal, containing an abundance of
partially decomposed plant fragments. The upperrosin, which contained the clean,
fresh turf that had been laid in the corridor ptioropening the house to the public, had
lost the granular or subangular blocky microstreetof natural turf and was so compacted
that its microstructure had become massive (nosiyjo The brown and dark brown
layers of the nineteenth- and early twentieth-agnfioors were clearly visible in thin
section; in fact, the lowermost dark brown layesoteed into two discrete layers, which
were separated by another lighter brown one. Tdtadr brown layers consisted of ‘clean’
turf and contained only the occasional charcoarfrant. The darker brown layers, on the
other hand, were heavily stained with dark browgaoic pigment and contained highly
fragmented charcoal (c. 10%), nodules of heat-egidliron (5%), and rare pieces of burnt
and unburnt bone, all under 2 mm in size (Figud8R.The lighter and darker brown
layers also had differing microstructures, with tbever parts of the ‘clean’ turf layers
preserving the original subangular blocky structofehe turf and the ‘dirty’ turf layers
exhibiting either a prismatic or a platy structurea good indicator that they were
compacted by trampling (Bresson & Zambaux 1990;rtyoet al. 1994, 259; Davidsoet

al. 1992, 62; Gét al.1993; Rentzel & Narten 2000).
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Figure 2.16 The main corridordoéng at bvera,
facing east towards the front entrance, being
sampled for micromorphological analysis. Note
that in the central part of the corridor, which
receives heavy foot traffic, the floor is moist
and compact, while loose, dry sediment has
accumulated along the edges of the walls.

Context Descriptions:

1: 10 YR 2/2 silt loam.

2: 10 YR 2/2-2/1 silt loam.
3:7.5 YR 3/3 sandy silt loam.

LS 4:10 YR 2.5/1 organic loam.
\'\\ ° bVR98-6 _.___.____E{\{_R_i??;_?_ i 5:7.5 YR 2.5/2 organic loam.
i T T e T T T 6: 7.5 YR 3/3 organic loam.

TrommmTTT 7: 7.5 YR 4/4 organic silt loam.

Figure 2.17 Section drawing of the floor in the main corridifrthe house (Section M-N).

floor surface
turf :

floor surfacel
turf !

floor surfacel§

PVR98-6 (PPL)

Figure 2.18 Thin section PVR98-6, from the centre of the iclanr floor, and a close up of the
boundary between a ‘dirty’, trampled floor surfacel the clean turf that had been laid on top of it.
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There was a very close correspondence betweerhtraateristics of the floor sediments
in the corridor and the cultural practices discdskg Askell Jénasson. The dark brown
layers were trampled surfaces, while the cleanlaydrs between them were created when
the fresh turf was laid on the floor in order tbtthe depression caused by compaction and
wear. It is interesting to note that only threeripded surfaces and two fresh turf layers
were preserved, which indicates that the floorteen truncated. This may have occurred
through repeated wearing down by trampling or dudrrepair episode, when the old floor
deposits were spaded out. The convex depressitheinentral part of the floor indicates,
however, that wear by trampling probably playedriest important role in the truncation
of the floor deposit. In the past, heavily trampléobrs are also likely to have been
truncated in this way, which means that the deptih® floor sediment and the number of
discrete, trampled surfaces cannot be used to a&stithe rate or duration of floor

formation.

2.2.2.3 Kitchen

To the right of the main corridor is the kitcheatdhus literally ‘fire room’). This had been
dubbed the ‘old kitchen’ because in 1880 the fanmid created a ‘new kitchen’ by
removing part of a turf wall adjacent to the pardryd installing an iron stove (Figure
2.15). While Askell had lived in the house, the &ltthen was primarily used for food
storage and preparation, and the old hearths warelyrused for doing the washing and
for making special foodstuffs, such as blood puddiRood was not consumed in the
kitchen, but in the sitting/sleeping roorha@stofa, at the back of the house, as was
common practice throughout Iceland and the Faestamds in the nineteenth and early

twentieth centuries.

The old kitchen is entered through a wooden doarwooden partition wall that rests on a
row of stones on the edge of the corridor. Thesaest act as a threshold, and one must
step over the stones, and stoop through the daorefiin order to enter the room. There is
a central, open, stone hearttid@ir), raised by stones up above the ground, as weal as
second one that was built next to it later, agdimstwest wall (see Figure 2.19). Ash was
stored in a receptacle between the hearths unih# needed to maintain the floors or to
fertilise the fields. At the back of the heartraifow stone wall that separates the fire from

the fuel storage area at the far end of the roolinth& furnishings that used to line the
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walls of the kitchen were portable and have beemowed. Along the western wall there
had stood two or three barrels containing foodstyifeserved in whey, and along the
eastern wall there had been a low wooden platformwhich had stood the butter churn
and a washing basin, as well as a bench betweempdsts. From the rafters of this room
meat and fish had been hung and were gradually ethdkr there was no chimney or
other hole through which smoke could escape. Froen middle of the western wall
stretches another corridor that leads to the chytie and the cool milk store at the back of
the house (Figure 2.15).

Since the walls were lined with furnishings, foatftic was restricted to the centre of the
room, and these floors are purported to have beeptsdaily. If part of the floor became

worn, malodorous, or wet (e.g. due to a spill deak in the roof) ash was deposited on it
and stamped down, and the floor was swept over.flbbe thus became covered with ash
deposits of uneven thickness. When this steadityustg floor surface eventually caused
the roof to become uncomfortably low, it was shacbut, and the sediment was used to

fertilise the fields.

Two sampling trenches were placed in the kitchew, directly in front of the hearth, and
one that extended from the middle of the floorhe twestern wall. In section, the kitchen
floor was characterised by layers of pink to grely and black charcoal, which covered an
undulating soil surface (Figure 2.21). At 30-40 éram the western wall, the black
charcoal-rich layer contained several large piedeseramic from a single plate (up to 5
cm in size) that had either brokemnsitu or had been swept there. Towards the centre of the
floor the black charcoal layer was up to 5 cm thimkt it thinned out at ¢c. 20 cm from the
western wall, and the underlying soil surface toaka more greyish-brown aspect. In front
of the hearth the floor sediment was rich in ast lange pieces of charcoal (up to 2 cm in
size), and it capped a flagstone that must have kb&posed when the hearth was first
built.

In thin section the black charcoal layer in the aledof the floor was seen to consist of
pure coal ash, and the pink to grey layer belowas made up of pure peat ash. Below
them was a 1-cm-thick brown layer that had not kedistinguished in the field: an organic
silt loam, stained brown with organic pigment, @ning nodules of heat-oxidised iron,

burnt tephra grains, and the occasional fragmenbusht bone (<1.1 mm). This layer
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originally had a well-developed platy microstruetubut 75% of it had been reworked by
soil fauna (Figure 2.20). In front of the hearthe tfloor sediment that had accumulated
over the flagstone was characterised by abundaait ash, wood charcoal, and calcitic
wood ash, as well as frequent heat-oxidised irafules and occasional fragments of burnt
and unburnt bone. Like the other central partshefkitchen floor, this layer has a well-

developed platy structure due to being compacteamgpling.

turf

1lcm

Figure 2.19 The kitchen at bvera, from the  Figure 2.20 Thin section PVR97-2, from the

door, facing northwest towards the hearths. kitchen floor, showing the thick coal ash layer,

Sampling trench A-B is in the foreground. and underlying trampled and bioturbated floor
surface.

Context Descriptions:

1: 7.5 YR 3/2; humose loam. Partially decomposed turf.

2: 5YR 2.5/1; organic loam containing small bone fragments
and charred organic material. Occupation deposit.

3: 10 YR 4/2, with inclusions of 7.5 YR 4/6; silt. Peat ash.

4: 7.5 YR 2.5/2; organic loam. Turf material making up the
original floor surface.

5: 10 YR 2/2; organic silt loam.

6: 7.5 YR 2.5/3; organic silt loam.

PVR97-3

0 10 cm
C———

Figure 2.21 Photograph and section drawing of the ashy kitdloem (Section A-B).
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The sedimentary characteristics of the kitchenrfloorresponded very closely to the
formation processes described by my informant. iak-developed platy microstructures

are typical of compacted and trampled surfaces ifBanet al. 1992), and various hearth

residues — including burnt bone and highly-oxidised nodules from peat/turf ash — have
been embedded into the organic-stained, tramplefdcgu The layers of pure ash could
only have been deposited in extremely rapid omamstneous dumping events, of the kind
described by my informant, when the floor had beeavet or uneven, and was in need of
repair.

2.2.2.4  Fuel Storage Area

Behind the hearths and the low stone wall, theie space at the back of the kitchen that
was used for the storage of fuel, including sheapgd peat, brushwood, and, after 1880,
coal. A small hatch had been installed in the iaadrder to enable fuel to be dropped in
more easily. As in other parts of the house, ash spainkled on the floors of this area if

they became wet or worn.

The sampling trench, which stretched from the nadaflthe floor to the western wall, did
not show any clear floor layers in the field (Figw.22). In thin section, however, it was
possible to see that the uppermost sediment harirorihe middle of the storage area
contained a moderately- to well-developed platy rostructure — good evidence of
compaction by trampling. It was also possible tntify the residues of the fuels that had
been stored in this area. These included a lenfinef coal fragments, fresh wood
fragments, an aggregate of herbivore dung, whicttatoed abundant faecal spherulites,
and lenses of peat, which contained horizontallydee phytoliths (see Figure 2.23). It is
notable that the thin section taken adjacent toatbst wall (PVR98-1) did not exhibit any
structural indicators of trampling and also corgdircoal fragments up to 8 mm in size,
while all the coal fragments in the sample takemfithe middle of the room were below 2
mm in size. This size sorting is probably a prodoicthe ‘edge effect’ noted by several
ethnoarchaeologists, in which larger objects tenfid kicked out of areas of heavy foot
traffic, and accumulate on the edges of the trachpleas (e.g. Wilk & Schiffer 1979,
533).
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Context Descriptions:
1: 10 YR 2/2 peaty, organic loam. Partially decomposed turf.

2: 10 YR 2/1 organic silt loam.
3: 10 YR 2/2 and 2/1 organic silt loam. 0 10 cm
4: 7.5 YR 3/4 sandy silt loam. ————

Figure 2.22 Section drawing of the floor in the fuel storageaa(Section K-L).

lcm

PVR98-3

Figure 2.23 Thin sections PVR98-1 and PVR98-3, from the fuetaje area, and micrographs
showing some of the fuel residues: (a) coal; (bpivere dung, which contained chopped plant
tissues and which was identical to reference sagrfpben the cattle byre and sheephouse.
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2.2.2.5 Pantry

To the left of the main corridor is the panttyif), which is entered through a wooden
partition wall resting on a row of stones. Like #w@trance to the kitchen, these stones act
as a threshold, and one must step over the stogest@op through the door frame in order
to enter the room (Figure 2.24). There was onc®aden partition wall in the middle of
the pantry, but only its foundation stones remage(Figure 2.15). The inner pantiynfa
bar), the room furthest from the door, was used forisg) the butter churn and different
foodstuffs, most of which were contained in barrdlee outer pantryfiemra ba) was
used more as a work area; the milk separator wpsikehis room, on a bench near the
partition wall. As in other parts of the house, flaors of the pantry were treated with
ashes if they became wet, malodorous, worn, oremeand were shovelled out onto the
fields when they became too thick. In addition, flo®rs were sometimes covered with
fresh turf, although Askell did not remember thésry done as often in the pantry as in the
corridor and entrance room.

Sampling trenches were opened both to the northt@mide south of the former partition

wall. In section, the floors were characterisedfimg brown, reddish brown, and dark
brown peaty turf (organic silt loam) layers, whichterdigitated with uneven and

discontinuous layers of ash and charcoal (FiguzB)2In thin section (sample PVR98-26),
the dark brown silt loam layers of the outer partontained organic pigmentation, an
abundance of silt-sized organic residues, highdgrnented charcoal and coal (<1.5 mm),
horizontally oriented plant tissues and amorphagswuic matter, occasional fragments of
burnt bone (<2 mm) and heat-oxidised iron nodwdesl, one nut shell fragment. This layer
had a very well-developed platy structure, and wadoubtedly a trampled occupation
surface (Figure 2.26). At the bottom of this traetpkurface there was a layer of large
charcoal fragments up to 1.5 mm in size, which rhaste been intentionally dumped. The
trampled floor layer was capped by two layers af/\meaty turf, which were distinguished

by a sharp boundary and an abundance of red odidlise in the lower turf layer. These

turf layers had clearly been intentionally laid arah be associated with the practice of

periodic turf deposition that was described by Alske
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Figure 2.24 Photograph of the outer pantry
(bur), facing north, showing the door and

its stone threshold. In the foreground is the
line of stones that had been the foundations
for a wooden patrtition wall.

Figure 2.25 Section through the floor in the outer pantry, simghe
interdigitating layers of turf and ash.

e iy

200 um

Figure 2.26 Thin section PVR98-26, from the outer pantry, amdierograph of the trampled floor
surface. Note the platy structure, bone fragmentyllant tissue (pl), and charcoal fragments (ch).
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In the inner pantry (sample PVR98-30), two floorfaces separated by a layer of ‘clean’
turf were distinguished. These were very similatht® trampled floor surface in the outer
pantry, except that the lower layer had been hgasivorked by soil fauna and its original
platy structure only survived in its lowermost pdrhere was also a fine lens of waterlain
silt and clay at the bottom of this layer, whichsa@ot observed elsewhere in the house.
The floor surfaces were capped by two distinct daya turf, which were separated by a
sharp boundary. At this boundary, there was a saggjtegate (5 mm) of organic silt loam
identical to the floor layers, which appeared toabsliver of a truncated floor surface
(Appendix 3, Table A3.4, p. 350). There is theref@xtremely good correspondence
between the micromorphological characteristicshefftoor sediments and the information
provided by Askell; namely, that fresh floor sudacof clean turf were occasionally laid

and that the floors were shovelled out when theabe too thick.

2.2.2.6  Back Rooms for Sitting, Sleeping, and Storage

The part of the house that was used for sitting sledping is at the end of the main
corridor, up a short flight of steps. This area Wa®den floor boards as well as panelling
covering the turf walls. Two wooden partition watlvide the area into three rooms: a
sitting/sleeping roomb@dstofa in the centre, a bedroom on the south side, aschall
storage room on the north side. The floorboardshatgoined as well as those in the front
parlours, and the gaps between them are up to 2vdm According to Askell, they had
been cleaned by scrubbing them with sand, and whensediment below them was
examined, it was clear that the gaps between tdwldbards had permitted some sand to
filter through them and to accumulate below (FigRuZ7).

2.2.2.7  Cattle Byre

From the kitchen, a passageway leads to the datle fj6s) and the cool milk storage
area at the back of the house (Figure 2.15). Thtedayre has stallsb@g for four cows
and used to have room for a fifth, but one stadl ttabe removed in c. 1900 to make way
for the thick turf wall that replaced the woodentipian wall between the byre and the
passageway. Against the eastern wall there is @ginfgdrough that was built of turf and
lined with wood, and in the middle of the byre #hés a stone-lined channéléf) for the

collection of dung and urine. Where this ditch it north wall of the byre a stone could
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be removed in order to make it easier to shoveltleitdung (Figure 2.28). The floors of
the stalls are currently covered with wooden fl@antals, but when Askell was a child they
had been covered with flag stones at the front tanidat the back. Like the turf floor

coverings in the main part of the house, the tedding in the cattle byre could be easily
cleaned out and replaced. The floors and dung @tdrad been regularly sprinkled with

ash in order to absorb moisture and to mask odours.

Figure 2.27 The sitting/sleeping room, facing  Figure 2.28 The cattle byre, facing northeast,
south into the bedroom. Loose sand was found showing the stalls, feeding trough, and dung
the cavity below the floorboards. channel being sampled.

The sampling trench that was placed in the pathefbyre not covered with floor boards
(profile 1-J) revealed a floor composed of highlymgpacted, multi-layered, silty organic
sediment, which came away in hard, thin, platy eggtes during excavation. A well-
developed platy microstructure and localised massiicrostructure was also observed in
the thin section taken from this profile, PVR98-EXxperiments have shown that such
structures are created by heavy compaction undéstmonditions (Bresson & Zambaux
1990), as may be expected in a cattle byre. Thelfigers observed in thin section were
composed of dung, long strands of partially decasepggplant tissue (hay), coal ash, peat
ash, and very dark brown, organic silt loams coradasf mixtures of the above (Figure
2.29). Rare fragments (<1%) of burnt and unburmebwere found associated with the ash

layers and the mixed, loamy layers, and had cleartgred the deposit along with the ash.
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Figure 2.29 Horizontal bedding of dung, Figure 2.30 Examples of dung lenses in the
herbaceous plant, and coal ash in the cattle byreattle byre; they consist of chopped plant tissues.

y W
200 pm PVR98-23 (partial XPL) 200 um

Figure 2.31 Hypidiotopic gypsum infilling of a  Figure 2.32 Micritic calcium carbonate coatings

planar void at the bottom of the byre sequence.and crystal intergrowths (ca) in a lens dominated
by coal ash and amorphous organic matter. Note
also the bone fragment (b) and the vesicular
globule of non-metallurgical slag (s).

PVR98-23 (partialXPL)
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Discrete dung lenses were readily identifiable andsisted of herbaceous plant tissues
and associated phytoliths embedded in amorphownmrgnatter (Figure 2.30). The plant
tissues varied in length, but had a distinct, ‘qgpexp appearance, often with broken,
squared ends. The shorter plant tissues were rdpdmented, but longer strands were
predominantly horizontally or sub-horizontally aleg, a pattern that has been observed in
other modern reference samples of cattle dung Asppendix 3, Table A3.3). Hay layers
consisted of long strands of horizontally beddeahpltissues and associated phytoliths
embedded in amorphous organic matter, and in cehlt@avily compacted layers it was
difficult to tell if the horizontally bedded plantatter was derived from cattle dung, hay, or
a combination of the two (a difficulty also noteglHHeathcote 2004).

Minute calcareous spherulites (monohydrocalcite; GaH,0), which are often present in
cattle dung (Brochier 1996; Canti 1999), were nmespnt in the floor deposits in the cattle
byre. It is possible that the cattle did not praglgspherulites, but if faecal spherulites had
originally been present, they appear not to haveiwed in the highly organic, acidic
environment of the byre, where they would have bf&eqguently doused with liquid
excreta. In the middle of the floor sequence thae localised reprecipitation of silt-sized
calcium carbonate in the form of coatings arounatyplpeds and intergrowths in the
groundmass (Figure 2.32). It is interesting to ribtg calcium carbonate mobilisation and
redistribution has also been observed in modebistadeposits in England, where faecal
spherulites had been expected, but were not olenvéhin section (Heathcote 2000,
2004).

At the bottom of the floor sequence in the cattieebthe long, horizontal planar voids that
separated the platy peds were infilled with gyps{@aSQe2H,0O; Figure 2.31). Such
crystalline pedofeatures are normally associateth varid conditions and, to my
knowledge, this is the first time that they haveerbebserved in stabling deposits in
temperate or maritime environments. Like the neafx calcium carbonate crystals,
these gypsum infillings are likely to derive froral@um mobilised higher up the profile,
which was carried downwards by a wetting front. fEh&re abundant sources of calcium in
these deposits, including plant matter, ash, aadc#itle excreta, which may in fact have
originally contained faecal spherulites (Canti 19880k & Heizer 1965). Considering that
the byre was roofed and protected from rain, thecgating liquid that caused this

downward redistribution of calcium was most likelyne rather than water.
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There is very close correspondence between therallpractices described by Askell
Jonasson and the floor sediment characteristicsredd in thin section. The housing and
feeding of cattle in this space was evident in liighly compacted lenses of dung and
herbaceous plant tissues. In addition, the praafceegularly sprinkling the byre floor

with ash in order to absorb moisture and odoursltex$ in the dung and hay layers being

interbedded with lenses of coal and peat ash.

2.2.2.8  Sheephouse

Sheephouse 2 was built in the early twentieth egnaand had not been used regularly for
the over-wintering of sheep since the 1950s. Duiisguse, the dung and hay that

accumulated on the floor of the sheephouse had bleevelled out and spread over the

infield on an annual basis. Askell Jonasson repdtiat sometimes ash had been sprinkled
over the floor surface in order to make it easgestiovel up the litter that accumulated

over the following year. Since its abandonmentitbi#ding had seen only occasional use,

mainly during the lambing season, and it had nenhb®eaned out.

feeding bench

Figure 2.33 Plan of sheephouse 2 with the location of the sengpienches
indicated by the letters W-Z.
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The floor of the sheephouse contained a 10-17 dok tieposit of horizontally bedded

dark brown organic matter. This material, whicli gicluded visible strands of hay, lifted

off in thin plates but was not as compact as tberflayer in the cattle byre. In thin section
(PVR99-1) this deposit was seen to consist of auesecg of layers of dung and

horizontally bedded grass tissues, as well as argalhloams made up of soil mixed with

partially decomposed plant tissues (Figure 2.3% dieposit had a well-developed platy
structure, which was probably a result of compachy the trampling of animals as well

as of the desiccation and shrinkage of the horalynbedded organic matter.

The sequence contained a clear discontinuity, prably from an episode of cleaning
when the floor deposit had been truncated. Thisodignuity was marked by a large
horizontal planar void, below which the sedimenswampacted to a depth of 1-2 mm.
The organic sediment below the discontinuity haginbgubjected to much more reworking
by soil fauna than the layers above (50-70% rewsbriather than 5-10%), and the faunal
channels did not cross the upper boundary of #yerl It would therefore appear to
represent an older accumulation of dung and hatinglao before 1950, when the
sheephouse was still in regular use. The discaityipuobably represents the last cleaning

episode in the sheephouse before it was abandowleckegated to only occasional use.

The layers of sheep dung did not contain any faegdlerulites, but were readily

identifiable on the basis of their organic composit short segments of ‘chopped’ plant
tissues and associated silica phytoliths, whichewandomly oriented and embedded in
amorphous organic matter (Figure 2.35). The sheey ét Pvera therefore bore a close
resemblance to other modern analogues of sheep dosgrved by myself and other

researchers (cf. Appendix 3, Table A3.3, p. 345.iA the cattle byre, the layers that
consisted of very long, horizontally bedded plasgues were easily identified as hay, but

the plant tissues in more reworked layers coulcelzeen derived from either dung or hay.

A number of unusual crystalline pedofeatures wérseoved in the sheephouse sediments.
A layer of organic silt loam in the middle of thegsience contained several clusters of
spherulitic siderite: small crystals, 5-10 um iardeter, of iron carbonate (FegOwhich
appeared reddish brown in PPL and yellow to orang€”L due to their iron content, and

which have a distinctive extinction cross in XPLedio their spherulitic shape (Figure
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2.37). Spherulitic siderite forms in reducing cdiwgtis — it is common in bogs, for instance
(Landuydt 1990) — and has been found in waterloggamdipation deposits (Gebhardt &
Langohr 1996). Its presence in the sheephouse extibrdicates that localised reducing
conditions occurred in the sealed floor layershezitbecause they were occasionally
saturated by urine, or because bacterial deconmposif the abundant organic matter

eventually used up all of the available oxygen.

One localised area in the floor sequence also swdavivianite, a compound of iron and
phosphate (R€PO,)*8H,0O) that forms under reducing conditions when therean
abundance of available iron and phosphorus. Thenite crystals, which had oxidised
when the samples were taken, were readily idebtdian the basis of their blue colour and
pleochroism in plane-polarised light. They werespré in the form of discontinuous
hypocoatings around large planar voids and crystatgrowths in the organic groundmass
(Figure 2.36). Because the formation of vivianigpends on an availability of phosphorus,
it is not uncommon to find it in bogs. In archaeptal contexts it has been observed in
waterlogged cess deposits and organic-rich ocaupateposits subjected to periodic or
prolonged waterlogging (Gebhardt & Langhor 1999ndiaydt 1990; Milek 1996). Its
formation in the sheephouse at bvera is a resulieohibundance of phosphate-rich sheep
dung and plant matter, and is further evidence lt@lised reducing conditions occurred
in the floor deposits. Since the farm building$aera are located on a well-drained slope,
these reducing conditions must have been creatédeblyuild-up of organic matter on the
floor of the sheephouse and the input of urinerduthe winter months when the sheep

were housed there.

As in the cattle byre, the flow of liquid throudtetfloors of the sheephouse resulted in the
mobilisation of calcium and the localised precipita of calcium carbonate (CaGQOin

the form of coatings and infillings in voids. Inetisheephouse, however, the crystals were
not only in the form of micrite, but were sometimasger, lathe-shaped, and oriented
perpendicular to the walls of the voids (Figure82.Bigure 2.39). The calcium could have
derived from either the plant material in the bedd{i.e. hay) or animal excreta, or both
(Cook & Heizer 1965, 19).
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Figure 2.36

Figures 2.38-3239
Figure 2.35

Figure 2.37

Discontinuity

PVR99-1 (XPL)

_ { . lcm

Figure 2.34 Thin section PVR99-1, from the Figure 2.35 Sheep dung. Note the randomly
floor of the sheephouse. It contains a sequenagiented plant tissues, often truncated, with
of dung, hay, and soil deposits. squared ends, and associated phytoliths.

PVR99-1 (PPL) 200 un PVR99-1 (partial XPL) 50 pm

Figure 2.36 Hypocoating and intergrowths of Figure 2.37 Spherulites of siderite.
vivianite (small blue crystals; labelled ‘v’).

PVR99-1 (PPL) 200 pm  pyR99-1 (XPL) 200 pm
Figure 2.38 Infilling of calcium carbonate. Figure 2.39 As Figure 2.38, but in XPL.
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The floor deposit in the sheephouse was readilyngigsishable from the domestic floors in
the house. It consisted predominantly of sheep @umipghay, and the abundance of organic
matter and liquid excreta had created reducing itond, which had not been in evidence
anywhere within the domestic residence. The praadicshovelling out the floors of the
sheephouse on an annual basis prior to its abaretinmas also clearly observed in thin
section in the form of a sharp discontinuity in Heguence. From the archaeological point
of view, this practice meant that most of the matehat had accumulated during the life
of the sheephouse had been removed, and it wotildenpossible to judge the longevity of
the building on the basis of the thickness of itsupation deposits. In addition, the
practice of shovelling out the floors effectivelgmoved all evidence of the ash that had

sometimes been sprinkled over the floor after argleg episode.

It should also be noted that the organic matter ¢oanprised the floor sediments in the
sheephouse was highly palatable to soil fauna eaml éncouraged post-depositional
bioturbation. The lower third of sample PVR99-Iparticular (the portion of the sequence
below the discontinuity) had been heavily reworkeal,that only c. 30% of the original
fabric had survived (Figure 2.34). While the posketf original fabric showed the
characteristic horizontal orientation of plant tiss, the reworked groundmass consisted
only of organic-rich faunal excrements, in whicle triginal organisation of the sediment
had been destroyed. It would therefore be realistiexpect organic-rich sediments in the
archaeological record, especially those associatgd animal stabling areas, to be
reworked by soil fauna. In such cases it would [fécdlt to distinguish horizontal
bedding in the field, and it would probably requér&igh resolution technique such as thin
section micromorphology to identify the originalganisation and composition of the

sediment.

2.2.3 Discussion

The ethnoarchaeological study at Pvera revealdditaverse set of activities had affected

the ultimate composition and structure of the fldeposits. Table 2.2 summarises these
floor formation processes, how frequently they omed, and where. It also outlines how

they were manifest in the sections observed ifi¢he and in the thin sections.
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Table 2.2 Summary of floor formation processes at bvera hait rchaeological visibility.

D

i

Practice Frequency and location | Archaeological evidence Micromorphological evidence
Trampling » Heaviest: byre, byre « In paths of heavy traffic: sedimente In paths of heavy traffic:
passageway very firm and may break into flat, | microstructure platy, prismatic;
« Very heavy: entrance room| platy peds; concave depressions | organic pigmentation of the
main corridor where the heaviest trampling has | groundmass; artefacts are highly
* Heavy: centre of kitchen, | compressed and worn the floor; | fragmented (most <2 mm) and are
centre of pantry, sheephouse artefacts are highly fragmented embedded in the floor sediment
« ‘Edge effect’ against walls and | « ‘Edge effect’ against walls and
other physical barriers: sediment i$ other physical barriers: sediment i
loose and artefacts are larger loose and most artefacts are >2
Wetting * Frequently: byre, byre » Well-developed platy structure | « Well-developed platy structure
passageway, sheephouse suggests compaction while and localised massive structure
« Often: entrance room, main sediment was moist « Depletion of iron; formation of
corridor  Depletion of iron; formation of iron nodules or pans
« Periodically: throughout the| iron pedofeatures, such as nodules « Depletion and redistribution of
house, due to roof leaks and| or pans calcium carbonate; formation of
spills calcareous pedofeatures, such as
calcium carbonate and gypsum
coatings, infillings, and crystal
intergrowths in the groundmass
« Siderite and vivianite formation in
the sheephouse suggest periodic
saturation with urine
Sweeping « Daily: throughout the houses Some size sorting, with larger « Difficult to identify
« Periodically, as needed, objects swept away or to the side | « Well-swept areas have artefacts
following the deposition and | * Loose sediment and objects <2 mm in size
stamping of ash accumulate on the edges of walls
and furniture
Ash « Periodically, as needed: « Layers of pure ash or charcoal, | « Lenses of pure ash or charcoal,
deposition | throughout the house and byrevhich must have been deposited ihwhich must have been deposited i
« Annually: in the sheephouse a discrete event a discrete event
after shovelling out the floors| < Ash/charcoal present in parts of
in the spring the house where ash could not haye
spread accidentally by sweeping dr
trampling (i.e. not adjacent to
hearth)
Turf « Annually: entrance room, | ¢ ‘Clean’ sediment layers between| « ‘Clean’ turf layers, which may
deposition | corridor trampled floor surfaces contain evidence of original soll
 Every few years: pantry microstructure, between ‘dirty’,
floor surfaces with compaction
microstructures
Raw fuel « Frequently: fuel storage arga  * Not identified Layers of wood tissues, peat, cog
deposition crumbs, and dung crumbs
Dung » Frequently/periodically: « Layers of very dark brown, very | « Layers of herbivore dung
deposition | cattle byre and sheephouse | compacted, highly organic sedimenhidentifiable on the basis of
by animals ‘chopped’ plant tissues, phytoliths
Shovelling | ¢ Periodically: byre  Abrupt boundaries « Knife-edge truncation bouretar
out « Annually, or as needed: « Relict slivers of truncated floors
kitchen, byre, and sheephouse
Turf/soll « Every 10-20 years: « Not identified « Difficult to identify
deposition | throughout the house, byre, | « Potentially indistinguishable from < Potentially distinguishable as
during and sheephouse intentionally laid turf layers ‘clean’ layers of mixed turf, soil,
roof/wall and organic matter
repair

Many floor formation processes were visible at btith macroscopic and microscopic

scales, but the additional detail provided by mmooophological analysis was often
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essential for the correct identification of padiwaites. This was especially the case for the
identification of periodic wetting, since this pess was mainly manifest in the
redistribution of iron, calcium, and phosphorousd @ahe formation of new crystalline or
crypto-crystalline pedofeatures. Micromorphologiealalysis was also essential for the
identification of microscopic residues that coutit be identified in the field, such as dung,
plant and wood tissues, and even, in some casésresidues. Size sorting could
potentially be detected in the field, especiallymicrorefuse analysis was conducted on
bulk samples, but it was also visible in thin sacti The size sorting of the charcoal
embedded in the floor sediments was one of the ibdstators of whether it had been
spread around accidentally by trampling (in whielsethey were usually under 2 mm) or
whether it had been intentionally dumped (in whietse they were larger). The mode of
deposition could also be inferred from the sedimmgnstructure of the floor deposit, with
micro-laminations and the horizontal orientatiorfsirclusions suggesting a gradually
accreting surface, and thicker layers with randomtiented inclusions indicating that
deposition occurred in a single dumping event. Iginalthough truncation episodes could
be evident in the field in the form of abrupt boands between layers, it was easier to
verify this in thin section, where knife-edge boarids and sometimes slivers of truncated

floor deposits could be seen more clearly.

This study demonstrated that the ultimate composiand structure of the floors of turf
houses were the result of a complex but detectsdtieof processes. Importantly, it also
showed the relative impacts of floeseand floormaintenancepractices, and it highlighted
the fact that in some parts of the house it wadltoe maintenance practices that had the
greater impact. This was particularly the case ha pantry, where the floors were
composed of intentionally deposited ash and twyréiga but contained little evidence for
food storage or the dairy processing activities ktzal taken place in this area. The kitchen,
where the fireplace was located, did contain thek#st ash layers, as well as a broken
ceramic plate, but, since ash had been depositeehvigral other parts of the house as well,
this material cannot be used as a simple markezdoking activities. At bvera, it was the
fuel storage area, where the floor contained rael ftesidues, and the byre and
sheephouse, where the floors contained dung and lhggrs, which provided
uncontroversial evidence for the activities thad kaken place. Areas of heavy and light
foot traffic were also readily identifiable. Hegvitrampled, compacted floor sediments

were characterised by platy, prismatic, or massii@ostructures, while untrampled areas
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tended to have more porous, granular microstrustureampling also caused size sorting
of the artefacts, bones, and charcoal fragmenth, wvaavily trampled pathways containing
material under 2 mm in size, and the edges of pathveontaining larger fragments. In
extreme cases, such as the central part of the eoaiidor, the floor sediment had become

so compacted that a depression was clearly visible.

Table 2.3 Impact of floor use and activity area function be archaeological record at bvera.

Activity Area Quality of | Summary of Evidence for Area Caveats
Evidence * | Function (descending importance)
Byre oo * Horizontally bedded and compacted cattle | « Herbivore dung was also found
dung and hay litter in the fuel storage area, though in
» Microstructures related to compaction by | less trampled sediment
trampling (well-developed platy; localised
massive)
* Mobilisation and redistribution of calcium
due to liquid excreta flow-through
Sheephouse P « Horizontally bedded sheep dung and hay | « Herbivore dung was also found

litter

 Microstructures related to compaction by
trampling (well-developed platy)

» Mobilisation and redistribution of calcium
due to liquid excreta flow-through

* Presence of vivianite and siderite, attesting
abundant phosphorus and reducing conditio

in the fuel storage area, though in
less trampled sediment

« Deposits are very palatable to
soil fauna, and reworking by soil
fauna destroyed the original
tborizontal bedding

ns

Fuel Storage Ared

YT

« Residues of stored fuels: herbivore dung,
coal, fresh peat, and wood

« Herbivore dung was also found
in the byre, though heavily
compacted

Main Corridor

» Concave depression formed by compactio
due to heavy trampling at its centre

» Microstructures related to compaction by
trampling (massive, platy, prismatic)

« Composed of multiple layers of ‘clean’ and
‘stained’ turf, which reflects the frequent nee
to resurface

n » Microstructures related to
compaction are present in the
trampled areas of most rooms
« Layers of turf were also used tq
resurface the pantry

d

Kitchen oo * Thickest accumulation of ash and charcoall onAsh and mixtures of ash and soi
the floor, particularly next to the hearth could be deposited anywhere in
» Ceramic fragments embedded in floor the house if it became necessary
sediment to fill a depression or dry out a
damp spot
Pantry ° » Multiple layers of fresh turf, indicating « Layers of turf were also used td
periodic resurfacing to keep the floor clean | resurface heavily trampled areas
» Ash and charcoal deposited in order to kegpsuch as the corridors
the floor clean and dry * Ash could be deposited
anywhere in the house in order tp
keep the floors dry
Sitting/Sleeping | o « Accumulation of loose, uncompacted sand| « Evidence for raised floor boards
Area below raised floor boards indicates how the room was

constructed, but not necessarily

its function

* Key for ranking the abundance of eviden®®® abundant evidenc®® some evidencé little evidence

In all of the areas studied, the effects of theirflonaintenance activities described by

Askell J6nasson were clearly in evidence. Thistidet both deposition processes, such as
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the laying down of fresh turf or the sprinkling @h, and erosion processes, such as the
cleaning out of floor layers, which left discontities (knife-edge boundaries) in floor
sequences. These practices effectively elimindtegbssibility that the depth of the floor
sediment or the number of discrete surfaces iouilcc be used to infer the intensity or
duration of occupation of the buildings. In additigeriodic truncation of the floors meant

that it would never be possible to recover theffalbr sequence.

The ethno-geoarchaeological study at bvera provedluable on several fronts. It
confirmed that it should be possible to detectestst some types of activity areas in
Icelandic turf houses, and that the potential décking activity areas could be increased
through the use of geoarchaeological techniquels asdhin section micromorphology. It
also reinforced the fact that any study of actiatgas must begin with a study of floor
formation processes, and it broadened my awareokdbe range of possible floor
formation processes that could have been takingeplalceland in the ancient as well as
in the recent past. A particularly important disegvwas that floor maintenance practices
such as turf deposition, ash deposition, and fleediment removal had been such an
integral part of the daily and yearly routine aeF These practices had had a profound
impact on the final composition and structure @& tloor deposits, and, although it is not
possible to draw a direct analogy between cultpraktices in nineteenth-century and
Viking Age Iceland, it is nevertheless beneficabie able to draw from a broad repertoire
of possible interpretations.

2.3 FLOOR MAINTENANCE PRACTICES IN TURF HOUSES

Since floor maintenance practices had such an tapbimpact on floor formation at
pvera, | was interested in learning whether thetas recorded there were a localised
phenomenon or whether they were more widespread.ifformation was available from
the Ethnology Department at the National Museunmicefand, which, since the early
1960s, has been issuing questionnaires aboutitmaaitwvays of life to people who used to
live in turf houses. Many interesting topics areyered by these surveys, including turf
construction techniques, farming and manuring prast cooking and cleaning practices,
and so on. Floor formation processes were mentioneeplies toQuestionnaire 65:

Cleaning and Laundrywhich had been issued in March 1986. The 104rketteceived in
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reply have been digitised and placed in a datatfedecan be searched using key words.
The results of my queries are summarised here,aasdlection of quotations from the

original manuscripts is provided in Table 2.4, belo

The survey compiled by the National Museum of Ilodlademonstrated that all the
methods used to maintain the earthen floors at&Wwead been common throughout
Iceland. The most frequently cited maintenance tmee were sweeping and the
deposition of ash when floors became wet or unef&sh.was also commonly mixed with
refuse in byres, especially with urine, since prsvented it from flowing, made it a better
fertiliser, and made it easier to work with wheritimg it on the fields (e.g. MS 8196, MS
7874). The ability of ash to absorb moisture ig@rently cited; this quality made it useful
not only within the house and the byre, but alsor@eds and pathways (MS 8227). Its
quality as a fertiliser was also frequently highted (e.g. MS 8315, MS 9150).

In addition to confirming that house floors throogh Iceland were frequently maintained
by depositing ash and fresh turf on them, sweettieg), and periodically shovelling them
out, the archives at the National Museum of Icelals® brought to light some additional
floor maintenance practices in early twentieth-ugnticeland. Askell Jénasson had
described a mixture of soil and ash that was usdidltin holes in the floor (e.g. those
produced by dogs). The archives revealed that dwmeeholds also used sheep dung as
packing material to fill holes and subsequentlyered it with ash in order to mask its
odour (e.g. MS 8188). In addition to ash, sand saasetimes spread on earthen floors, and
stones were laid down in the heavily trampled pgssaparticularly if it had been raining
for a long time and they were becoming muddy. Sevaformants mentioned the problem
of dust rising off the dry floors in the houses dhd desirability of making them as hard-
packed as possible (e.g. MS 7844, MS 7844, MS 7B1®,7877). Until the floors were
old enough and hard enough, some households spdinkhter on them to keep the dust
from rising — a practice that is stil common amosgcieties inhabiting traditional
dwellings with earthen living floors (e.g. Fernama¢ al.2002). The deposition of ash was
also described as being useful in this regardupnably since the lack of organic matter in
it made it easy to compact. Once the floors werkk maedened they could be swept, and
sweeping is often described as a daily activitye Tiost common tools for sweeping were

birds’ wings (e.g. swan), although straw broomsadse mentioned.
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Table 2.4 References to cultural floor formation processesiifihouses, selected from replies to
‘Questionnaire 64: Cleaning and Laundry’, EthnogsaPepartment, National Museum of Iceland.

Manuscript No. | References to Cultural Floor Formation Processes

Deposition of ash, turf, sand, water, and stones

7835 ‘We used to pwshon the floors when they got wet, and after a wthikefloors got so thick that they
had to be shovelled out.’

7844 ‘Until the floors were hard-packed it was reseey to sprinkle someater on them to keep the dust
from rising.’

7871 ‘We sometimes spreadndon the earthen floor and then swept it.’

7874 ‘Ash was used on turf floors, since if they had asthem, they were less dusty.’
‘We always useashon the floor of cattle byres.’

7933 ‘If the earthen floor got wet, we spressth over the wet spot, and after a while we swepfitia.’

8065 ‘Ash was especially used on the floor inside the matra@ce since it got especially wet there.’

8077 ‘In the entrance of grandfather’s farmhousy thutturf down.’

8188 ‘And if the dog made holes in the floor, theyt sheep dungin it, andash over that, to keep the smell
away.’

8225 ‘Ash was used in cattle byres and also on turf floesglie houses when they got wet.

‘Earthen floors were usually dry and hard-stamjedl when it had been raining for a long time it
became necessary to lstpnesdown in the passages to walk on.’
‘Also, dogs dug holes into the floor, and my motfiked up the holes witlash’

8227 ‘Turf floors were swept, and if they were tvét, dryashwas put on them before they were swept
because then they became dry.’

Sweeping

7844 ‘If the earthen floors were good and old,ghgaces were so dry and hard that it was all tigistveep
them.’

7861 ‘Earthen floors were swept.’

7870 ‘The earthen floor was so hard it was as thaugas wooden, and it was swept every day.’

7877 ‘We had wooden floors in part of the house eamthen floors in part of the house. The earthaor
was stamped hard and kept dry so that it did naknuyp the wooden floors.’

7882 ‘The wings of birds were used to sweep ththearfloor.’

7953 ‘Earthen floors were swept.’

8021 ‘Floors were swept with birds’ wings.’
‘Wooden floors were cleaned by scrubbing them agh or sand.’

8188 ‘We swept the earthen floors with the wingafwan and later with a broom.’

8227 ‘Turf floors were swept and if they were aviaét, dry ash was put on them before they were swep

because then they became dry.’

Removal of Floor

7835 ‘We used to put ash on the floors when theyagt, and after a while the floors got so thicattthey
had to be shovelled out.’

7903 ‘When the roof leaked, they shovelled awaywiheearthen floor.’

8086 ‘Earthen floors were shovelled out when thetytgo thick because of all the ash that was puhem.’

The ethnographic archives provide evidence thailaintechniques for maintaining clean,
dry, even, and comfortable floors were practiseduhout Iceland. Of course, they do
not tell us if every household used these techsiqgwe how high the standards of
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cleanliness were in nineteenth- and early twentethtury Iceland in general. The
guestionnaires have given a voice to those familias did work to maintain their floors,

not to those families that did not.

Alternative accounts of daily life in nineteentmdaearly twentieth-century Iceland can be
found in contemporary travel diaries. Although #@shnot been possible to conduct an
exhaustive search of all of these texts, my rebelas so far failed to discover any
references to floor maintenance practices. Indeedt descriptions of turf houses in these
travel diaries are extremely negative, as the ¥alig examples illustrate:

Thick turf walls, the earthen floors kept continyalamp and filthy, the personal
uncleanliness of the inhabitants, all unite in dagisa smell insupportable to a
stranger. No article of furniture seems to havenbdeaned since the day it was first
used; and all is in disorder.... There is no modeattilating any part of the house;
and as twenty people sometimes eat and sleep isalime apartment, very pungent
vapours are added, in no small quantity, to thatjilé effluvia proceeding from fish,
bags of oil, skins, &c. (Mackenzie 1812, 113)

Sometimes the inside of the rooms are panelled batrds, but generally the walls
are bare, and collect much dust, so that it iscetapossible to keep any thing clean.
It is seldom the floor is laid with boards, but swts of damp earth, which necessarily
proves very unhealthy.... Foreigners always compdéithne insupportable stench and
filth of the Icelandic houses, and, certainly, mathout reason... (Henderson 1818,
76-77)

Travel diaries were a popular genre of literatureéhie nineteenth century, and they were
usually penned by military or naval men, or by previleged class of Europeans who
could afford to go on tour. They may therefore kpeeted to contain a biased perspective
on living conditions and standards of cleanlinesthe homes of peasant farmers. Visitors
to Iceland do not appear to have observed or iadquabout housekeeping activities,
probably because they did not stay with any oneilyafor more than a night or two,
and/or because they were not interested in theesubj is therefore impossible to know if
their accounts were fair and if they describe cho$ as they really were amongst at least

a portion of the population.

It is interesting to note that early twentieth-eewgttravel diaries from other parts of the
North Atlantic region are more forthcoming abowioil maintenance practices and suggest
that the techniques used in Iceland were commarutfirout the region. In the Western

Isles of Scotland, for example, travel diaries maderence to the intentional deposition of

74



ash, calcareous sand, and dry, powdered peat threpdloors as well as the shovelling out
of floor sediments and their use as manure oniéhésf(Gordon 1937, 19; Kissling 1943,
86; MacKenzie 1905, 402). In the Northern Isles Sxotland, eighteenth- to early
twentieth-century travellers and administrative woents also recorded the use of turf,
peat, and dry soil from the uplands, and turf asti peat ash from domestic fires as
bedding in byres in order to soak up animal waiearces compiled and summarised by
Fenton 1978, 195, 281). Layers of dung, grass,sasired dry soil could build up to a
thickness of 1-1.5 m, at which point they were dlled out and moved to an outdoor
dung midden in order to continue the composting@ss, before being used to manure the
fields (ibid., 281). The addition of dried peatth® repertory of good flooring materials in
the Scottish Isles is interesting, for this matemauld have had similar properties to the
wetland turf used in Iceland. It is notable thateromorphological study of Iron Age
house floors at Bostadh Beach, on the Isle of Leausl Cladh Hallan, on South Uist,
showed that they had been constructed of well-hiathipeat, peaty turf, and ash (Tams
2003, 186).

The practices of surfacing floors with peaty turpeat and of placing ash on them in order
to keep them hard and dry, appear to have beerigretauthe North Atlantic region. An
extensive search through the ethnographic and atbhaeological literature has so far
failed to identify another culture that used thesaterials to maintain their floors.
Traditional societies frequently use earthen mal®rio construct and maintain smooth,
hard floor surfaces, including clays, mixtures oil and dung, and calcareous plasters, all
of which create very durable surfaces on drying.(Boivin 2001, 73-111; Moore 1982;
Sinclair 1953, 22). Such materials are also weédsaed in the archaeological record (e.g.
Boivin & French 1998; Courtyet al. 1989, 242-243; Gé&t al. 1993; Matthews 1995;
Matthewset al. 1997; Matthews & Postgate 1994; Milek 1997). Hoarethe use of peaty
turf and ash in nineteenth- and twentieth-centwsiand and other parts of the North

Atlantic appears to be a localised development.

In order to understand why peaty turf and ash naaaelbeen selected as flooring materials
in Iceland, it is important to consider the envir@ntal conditions in the region and the
physical properties of these particular materiaksland’s climate is characterised as ‘cold-
temperate oceanic’: temperatures in the inhabitets pf the island range from c. -2-11°C

(annual mean of 4-5°C), and precipitation from 2800 mm per year (Porarinsson 1987).
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The island is therefore cooler and wetter than maofstthe other regions where

ethnoarchaeological research has been carriedceldandic soils also have very particular
physical and mechanical properties resulting frdme tbundance of allophone, an
amorphous/semi-crystalline clay that is formed fritvr@ weathering of volcanic materials
(Maedaet al. 1977). Icelandic Andosols typically have very highter retention, and are

capable of holding over 100% their own weight intavavhen their organic content is
above 10% (Arnalds 2004). These soils also haveg kiegh and very close plastic and
liquid limits (the water contents at which soilscbme mouldable and liquid, respectively)
relative to soils with layered silicate clays (Aldget al. 1995). This means that it takes a
great deal of water to make an Andosol mouldahléthen little additional water to turn it

into a slippery slurry.

Considering both the climate of Iceland and thepprbes of its soils, it is perhaps not
surprising that the materials used to maintainflib@'s in turf houses are characterised by
their ability to absorb moisture. All dry organiatter is absorbent, but this is particularly
true of peat mossSphagnurjy a common component of peaty, wetland turf, wHeages
contain many empty cells that absorb water (SteqB604). Peaty turf that was harvested
from wetlands would therefore have been as idea #soring material as it was as a
roofing material, particularly for the parts of theuse that had a tendency to become wet
(e.g. the entrance or the cattle byre), or forghds of the house that most needed to be
kept dry (e.g. the pantry). Fuel ash residues lokiads are also highly absorbent. The
principal components of peat ash are silica phyteland diatoms, both of which absorb
water and have minute ridges that can adsorb langgmic compounds. Charcoal and all
other charred organic materials (e.g. charred boe&t, seaweed) are microporous, and are
therefore also capable of adsorbing liquids andcmiggcompounds, including those that
cause odours and tastes (Byrne & Marsh 1995; Cheiresff & Morresi 1980). The
absorbent/adsorbent properties of all of these natgeare so effective that they are all
being marketed commercially today — peat moss lp t@ntrol moisture levels in garden
soils, and diatomaceous sediment and charcoalt@sny materials. The addition of these
materials to floors would have kept them dry, ameldsh residues in particular would have
reduced any odours. The silt size and abrasivetimpsabf ash also make it an effective
insecticide (Hakbijl 2002).
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In other ethnographic studies, the routine maimeaaf house floors has sometimes been
associated with symbolic meanings (e.g. Boivin 20@dd it is possible that in Iceland
peaty turf and ash had some symbolic propertieaddiition to their practical, physical
ones. It should be noted, however, that Askell déoa viewed floor maintenance
practices as entirely practical. Repeated and ddines of questioning failed to elucidate
any symbolic meaning in or particular perceptionsw the materials themselves. Ash was
viewed as readily available, as an effective absurlmf moisture and odours, and as a
valuable fertiliser for the fields. Likewise, themeas no particular meaning or ritual
involved in the practice of ash deposition — trekt&as not carried out at a particular time

of day, and it was not the task of a particulasper but was done on ad hocbasis.

Nevertheless, it is significant that the mainterant floors was consciously viewed as
being ‘good practice’: it was important for the geevation of salubrious, hygienic, and
comfortable living conditions inside the houseattdition, this ‘good practice’ for keeping
a house clean and comfortable was clearly relaigtie self-esteem of the householders
and the maintenance of social status through radgpitDue to its location at an important
local crossroad and its status as a church farmrdbwould have received more than the
usual number of visitors. Prior to the construciwdnhe front parlours, visitors would have
been entertained in the inner part of the house,'@mod’ domestic practices such as the

maintenance of the earthen floors would have béeble for all to see.

It is impossible to know how long Icelanders hantemtionally been depositing ash and
turf on house floors. Several thirteenth-centusidadic sagas mention sweeping and the
use of reeds and straw as bedding material on Hams (e.g.Njal's Saga Chapter 136;
Gisli's Saga Chapter 16) (Dent 2001, 28; Magnusson & Pals€&0,1287), and the use of
straw on house floors is also mentioned in sev@ldiNorse poems that could be earlier in
date (e.gLokasennaverse 46Rigspula verse 27) (Larrington 1996, 46, 249). However,
neither ash nor turf is mentioned as flooring maten the texts. As far as | am aware, the
only reference to the spreading of ash on houserdl@ccurs in theéSaga of Harald
Fairhair, in Heimskringla which was written by Snorri Sturluson in the ntiteenth
century. In this story, which purports to relate eurent that took place in the late ninth
century, ash was strewn about a hut by a sorcaremsler to cover the tracks — literally
and figuratively — of the men she had hidden sd thay could help her murder two

sorcerers (Sturluson 1992, 86). The ash had magieahsing properties that helped to
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eradicate all traces of the men, even to the sapama sensibilities of the sorcerers, who
were expert trackers. Of course, this mythicalyspovides no information about whether
or not ash had been spread on the floors of haansée Viking Age, but it hints at the

possibility that ash may once have been perceiged powerful cleanser, or that it may

have been capable of symbolic cleansing as wealf physical cleansing.

2.4 METHODOLOGIES FOR THE |INTERPRETATION OF FLOOR
FORMATION PROCESSES ANDACTIVITY AREAS ON
ARCHAEOLOGICAL SITES

Many floor formation processes and floor sedimédrdracteristics that were observed at
Pverd are comparable to those recorded in ethr@@otbgical and experimental studies
conducted in other parts of the world (Table 2@G)e of the most important observations
made by these studies is that artefacts are ondyyréound in floor sediments. With the
single exception of the broken plate fragments k@t been swept against the north wall
of the kitchen, the materials in the floor depoait®vera were minute: charcoal less than 2
cm in size, bone fragments less than 2 mm in siltesized ash residues, and microscopic
organic residues, including the decomposed rendiptant tissues and dung. World-wide
ethnoarchaeological and experimental studies rethedl such size sorting is typical of
house floor assemblages, and that it has two naises (Table 2.5) (LaMotta & Schiffer
1999). First, cleaning by hand usually resultshim temoval of larger objects, leaving only
smaller objects embedded in floor sediments. Initaad trampling causes objects to
physically abrade and fragment, while scuffingtué floor surface by feet, like sweeping,
causes larger, lighter objects to get moved tosite. The floor sediments at bvera were
typical in that the parts of the house where tber8 had been heavily trampled contained
charcoal and bone fragments less than 2 mm in\siziée objects up to 5 cm in size, such
as the plate fragments, were found only on thegé#of the areas of heavy traffic,

adjacent to walls or under furniture.
Archaeologists must therefore be aware that althdhgpresenceof artefacts in the floor

deposit of a building may be suggestive of thevdas that took place there, the
distributions of larger artefacts (e.g. those over 1-2 cm ire)sinay be a less reliable
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source of information about the spatial organisatibthese activity areas than that of the
fine residues. For this reason, it is importanstiedy floor deposits using several different
analytical techniques, including both macroartefdidtributions and microrefuse and
geoarchaeological analyses capable of revealingdisteibutions of the finer residues
(Table 2.5). In addition to providing a more acterpicture of how space had been used,
the spatial distributions of different size fracisocan provide valuable information about
the agents and modes of transport and the potestiaices of the materials (Stein &
Teltser 1989). In the geoarchaeological case studresented in this thesis, sediment
samples taken on systematic grids were sieved aalgsed to the 1 mm size fraction and
geochemical and geomagnetic analyses were usestdotaven finer mineral and organic
residues that could not be observed with the naled Comparing the distributions of the
larger and smaller size fractions provided morabé information about the functions of
different activity areas, as well as informatioroabfloor formation processes such as
cleaning and trampling (Dunnell & Stein 1989; Shepdet al. 1995).

Table 2.5 Cultural floor formation processes and researdcteqies for identifying them

Observations made in world-wide ethnographic,
ethnoarchaeological, and experimental studies

Observations made at
bvera, Iceland

Research strategies

Deposition of material during occupation

Primary deposition on floor surfaces
« Iltems are often stored out of the way of heawt foaffic
(e.g. along the base of walls, in corners, undenitiure)
* Primary refuse deposition tends to be of smékens
(<2cm)
* Types and patterns of primary refuse on floofesies
will depend on culturally specific habits, beliefaboos,
and perceptions of comfort, cleanliness, and purity
(Bartramet al. 1991, 103; Binford 1978, 346; Bulmer
1976, 178-179; Deal 1985, 254-258; Fladmark 1982;
Gifford 1980, 98-100; Hayden & Cannon 1983; McKella
1983, cited in Schiffer 1996, 62-63; Murray 1980;
O'Connell 1987, 92-95)

* Most domestic refuse
with the exception of ash
was disposed of in an
outdoor midden

* Raw fuel residues
accumulated in fuel
storage area

* Fuel ash residues
accumulated in kitchen

* Dung and hay
accumulated in cattle byr
and sheephouse

* Microrefuse, geochemical
and micromorphological
analyses used to acquire
data on the minute floor
components most likely in
their primary context
» Comparison of
microartefact and
macroartefact distributions
to distinguish primary

e refuse from secondary
refuse and cached items

Secondary deposition on floor surfaces
* Types and distributions of natural materials .(elay,
sand, plasters, plant materials) and secondargeeafn
floor surfaces will depend on culturally specifighits,
beliefs, taboos, and perceptions of comfort, cieask, and
purity
(Boivin 2001, 73-111; Moore 1982; Sinclair 1953, 22)

» Ash was frequently
spread over floors
throughout the house ang
animal stabling areas

» A mix of soil and ash
and sometimes dung
could be used to fill
depressions in the floor

* Fresh turf was laid on
floors, especially in heavy

« Spatial distributions of
burnt bone and high
magnetic susceptibility use
to track the movement of
hearth refuse

» Micromorphological
analysis to identify the
composition of fine layers
within the floors

traffic areas and pantry
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Observations made in world-wide ethnographic,
ethnoarchaeological, and experimental studies

Observations made at
bvera, Iceland

Research strategies

Trampling (including kicking and scuffing)

Vertical displacement of objects
* Greater depth penetration of smaller artefactslewarge,
blocky particles tend to rise to the surface
« Greater depth penetration on looser, more perladkor
sediments (up to 16 cm in sand)
(Bartramet al. 1991, 104, Gifford 1978, 81-83; 1980, 101
102; Gifford-Gonzaleet al. 1985, 808-810; Hayden &
Cannon 1983; Hitchcock 1987, 417; Lewarch & O'Brien
1981, 308; Nielsen 1991a, 489; O'Conmtlal. 1991, 67;
Stockton 1973, 116; Villa & Courtin 1983, 275-277)

« Little vertical
displacement observed,
since floor sediments
became very hard and

-compact

* Collected full depth of
floor deposit for bulk
analyses

» Subsamples taken from
homogenised sediment

» Micromorphological
analysis used to assess the
integrity/disturbance of the
floor deposits

Horizontal displacement of objects
* Greater displacement of larger and lighter actisfa
* Greater displacement on more compact floor seulisne
where there is less chance of artefact burial gugB6 cm
on hard surfaces)
(Bartramet al. 1991, 104; Gifford-Gonzalezt al. 1985,
808-810; Nielsen 1991a, 491; Stockton 1973; Villa &
Courtin 1983, 277; Wilk & Schiffer 1979, 533)

« Areas of heavy foot
traffic (e.g. central floor
areas and corridors)
contain artefacts and
bones <2 mm in size,
while larger pieces >1 cm
in size were found in the
loose sediment along the
edges of walls

* Microrefuse, geochemical,
and micromorphological
analyses used to acquire
data on the minute floor
components most likely in
their primary context

» Comparison of micro- and
macrorefuse distributions to
detect horizontal
displacement of larger item

n

Fragmentation of objects
» More breakage of larger and less robust artetauds
bones (e.g. thinner, less dense)
» More breakage on harder, more compact floor sega
(DeBoer & Lathrap 1979, 133; Gifford-Gonzaletzal.
1985, 813; Kirkby & Kirkby 1976, 237; Nielsen 1991a

493; Villa & Courtin 1983, 278)

« Areas of heavy foot
traffic (e.g. central floor
areas, and corridors)
contain artefacts and
bones <2 mm in size

* Microartefact and
micromorphological
analysis

Cleaning (including sweeping and hand removal)

Horizontal displacement of objects
* Frequent cleaning will usually result in the cdete
removal of primary refuse from house floors, butdhm-
reach places can act as artefact traps (e.g. alahs;
corners, under furniture)
* ‘Pick up cleaning’ results in greater displacetan
larger objects
« Effects of sweeping vary depending on the typbrobm
and the hardness of the underlying floor, but galheit
will displace lighter objects
« Greater displacement on more compact floor sealisne
where there is less chance of artefact burial
» More displacement of sharp or noxious objectgab
that pose a hindrance to movement, and objectslittieh
value or recycling potential
» More displacement where there is greater spatial
constraint on living space
» More displacement where cultural ideology dictate
cleanliness
» More displacement where the individual(s) resgaas
for cleaning have more inclination and more timelean
(Arnold 1990; Binford & Bertram 1977, 95; Boivin 2001
119; Cribb 1991, 128; Deal 1985, 260; DeBoer & Lgthra
1979, 128-9; Fladmark 1982; Hayden & Cannon 1983;
Hitchcock 1987, 416; McKellar 1983, cited in Schiff
1996, 62-63; Murray 1980, 497; Nielsen 1991b, cited
Sherwood 1995, 451-452; O'Connell 1987, 95; O'Conne

et al. 1991, 66; Simms 1988, 204)

« Floors swept regularly
 Frequently swept,
central floor areas and
corridors contained few
artefacts over 2 mm in
size

« Large artefacts (e.g.
broken ceramics) were
found next to the kitchen
wall, where they were
buried by loose sediment
* Floor sediments were
truncated/removed with a|
spade when they became
too thick, and were used
to fertilize the hay field

* Microartefact,
geochemical, and
micromorphological
analyses used to acquire
data on the minute floor
components most likely in
their primary context

» Comparison of
microartefact and
macroartefact distributions
used to detect horizontal
displacement of larger items
» Micromorphological
analysis used to identify
discontinuities (possible
cleaning/truncation events)
in the floor sediments
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Observations made in world-wide ethnographic, Observations made at | Research strategies
ethnoarchaeological, and experimental studies pvera, Iceland

Abandonment behaviours

Change of building form and/or function
* Building may undergo structural changes or addsjo « During its life, the size | « Careful field observations
with the result that the pattern of floor formatimmcess of the byre was altered, | separate recording of

will change and a new wall put in distinct floor layers;

* Building may be used for storage of usable objiécts place that capped an phasing of structural
residents move to a house nearby, or if they paeturn earlier floor layer elements (e.g. post holes,

« Building may revert to a different function (eagnimal » House used to store hearths)

building, barn, workshop, dumping area), with thsuit redundant objects since i{ss Micromorphological

that there will be a change in floor formation eses abandonment (acts as the analysis used to detect
(Deal 1985, 264-267; Joyce & Johannessen 1993, 150;| ‘attic’ for the new house) | subtle changes in the nature
Stevenson 1982, 253) and rate of floor deposition

Interruption of normal discard and cleaning practices;
refuse deposition; symbolic ‘death’ assemblages

» Immediately prior to abandonment, normal discnd * Not observed * Micromorphological
cleaning practices may cease, resulting in refuse analysis used to detect
accumulation on floors changes in the nature and
» Abandoned structures may be used as refuse dumps rate of floor deposition

« Structures may be abandoned (or destroyed) \bigcts
placed on the floor in a meaningful or symbolic way
(Hayden & Cannon 1983; LaMotta & Schiffer 1999;
Stevenson 1982, 246)

Removal of usable objects and features
* Objects and features (e.g. hearths, posts) are likely « Wooden partition wall in| « Careful separation of fine
to be removed if abandonment was planned and grafiua the pantry was removed | floor layers during

residents do not plan to return, if residents nmtove house | after abandonment excavation

nearby, if objects are portable, and there is anse& * Location of multiple
transport context boundaries used to
» The removal of certain objects and not others baay detect partition walls that
dependent on the perceived value of certain iteodgjral have been moved

habits, beliefs, and taboos

(Deal 1985; Gekas & Phillips 1973; Graham 1993, 37;
Lange & Rydberg 1972, 430; Moore 1982, 76; cited i
Schiffer 1976, 192; Simms 1988, 208; Smith 1996;
Stevenson 1982, 241; Tomka 1993)

While many of the cultural floor formation processebserved at Pverd were similar to
those observed in other parts of the world, othecgsses were unique to Iceland. In
particular, the deposition of turf and ash on tleers of residential and animal buildings
appears to have been a localised adaptation tdithatic conditions and soils in Iceland —
a practice which made use of the highly absorpnsdrptive qualities of readily available
materials, and which may also once have had mordalyc connotations. In order to be
able to identify the intentional deposition of tarid ash in archaeological floor deposits, it
is necessary to integrate macroscopic observatsutdy as how floor layers are related to
features such as hearths, with higher resoluticayioal methods that are capable of
elucidating the mode(s) and agent(s) of deposi#andiscussed above, the particle size of
the materials and the degree of size sorting peoindormation about how material was

deposited, but it is also useful to be able to nlessedimentary structures such as bedding.
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Both particle size analysis and micromorphologiaahlysis can be used to determine
particle size and the degree of sorting; micromolpdical analysis has the additional
benefit of revealing any fine sedimentary structuteat are present and any differences in
the composition of individual lenses (Matthews L98Etthewset al. 1997; Milek 1997).

It is also capable of detecting abrupt discontiegitor truncations within the floor
sequence that may not have been detected in theFier this reason, micromorphological
analysis is one of the most important techniquesl uis the geoarchaeological case studies

that follow.

In addition to the varied and complex cultural fldormation processes, there is also a
range of natural processes that may affect thd fineposition and structure of floor
sediments (Table 2.6). Some of these processdsegmm while the building is still in use —
the scavenging of bones by dogs, for example, dsasethe decomposition of organic
matter by bacteria and fungi. However, the majorsityhese processes become active after
the building has been abandoned and the roof @t which point the floor sediments
become susceptible to the percolation of rain watereased biological activity, and frost
penetration. Common soil formation processes sscteaching, soil fauna activity, and
plant growth are active in Iceland. However, iwisrth noting that the low temperatures
and short summers in Iceland do create slower mteésiological turnover relative to
temperate regions. Fortuitously, this means theltagological floor deposits are usually
subjected to only minor disturbances by soil faggee Chapters 4 and 6). Freeze-thaw
processes, which are active throughout the wintamths in surface soils up to about 1 m
in depth, have the potential to be very destruc{®&fur Arnalds, pers. comm.) (Table
2.6). Whether freeze-thaw processes have an effeatchaeological floor sediments will
depend on how deeply they were buried, whether werg wet at the time of freezing (i.e.
whether their pores contained water that could Isereffreezing), and the frequency with

which winter temperatures in the local area fluswbove and below freezing.
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Table 2.6 Relevant natural floor formation processes andarebestrategies for identifying them.

Observations made in world-wide field and
experimental studies

Observations made in
Iceland

Research strategies

Scavenging of bones by canines

Horizontal displacement, differential attrition, and loss of
bones
* Movement, attrition, and fracturing of larger lesn
» Loss of smaller, less robust bones
(Banning & Kohler-Rollefson 1992, 110; Bartrahal.
1991, 103; Binford 1981, 42-81; Binford & Bertram 1977
79; Bulmer 1976, 179; Hill 1976; Kent 1981, 368; hyo
1970; Miller 1975, 212-213; Simms 1988, 204-5)

» Dogs are potential
scavengers

» Examination of bones for
signs of carnivore damage
(e.g. punctures, pits,
scoring, furrows)

Organic decay

Shrinkage, loss of cell structure, and disappearamcof
organic matter
» More rapid decay by bacteria and fungi in warrjsn
(but not anoxic), more biologically active enviroents and
in oxidising conditions
» Organic matter decomposition causes an increase i
acidity due to the production of carbonic and huatis
» Organic matter decomposition contributes to eleda
levels of total organic carbon content and mangioth
elements, including phosphorus, nitrogen, calcium,
potassium, magnesium, and barium
(Carr 1982, cited in Schiffer 1996, 164; Cook & Heize
1965; Cronyn 2001; FitzPatrick 1993; Kenward & Hall

2000)

* Most archaeological
sites in Iceland are freely
draining, and uncharred
organic matter rarely
survives in an identifiable
form

* Loss on ignition used to
estimate the organic matte
content of sediments

» Micromorphological
analysis used to identify
organic staining, partially
decomposed organic
residues and biominerals
diagnostic of particular
organic remains (e.g.
phytoliths)

Leaching and redistribution of sediment components

Degradation, fragmentation, and loss of calcareous
materials (e.g. bones, ash)
» More leaching in more acidic, permeable soils
* More leaching with increased moisture
* More leaching of smaller, less robust materials,
calcareous materials (e.g. calcined bone is maneepto
dissolution than unburnt bone, which still has détta
collagen fibres)
(Gifford 1981, 417; Hare 1980; Miller 1975; Noe-Naagd
1987, 23)

* Icelandic soils are
weakly to strongly acidic
(wetlands with abundant
Sphagnunparticularly so)
and provide ideal
conditions for the
leaching of calcareous
materials

» A comparison of the
spatial distributions of burn
bone, calcium, and pH
values can be used to dete
leaching

» Micromorphological
analysis used to detect
depletion pedofeatures

Redeposition of calcium, phosphorous, iron, and o#r
elements lower in the sediment profile
« In reducing conditions, iron can reprecipitatesiakerite
« In oxidising conditions (e.g. lower boundary ofvatting
front) iron can precipitate as oxides or hydroxifeg.
coatings, pans, nodules)
* Where pH>7, calcium can reprecipitate as crystals
calcium carbonate or calcium phosphate
* Where pH<5.5, phosphorus can form compounds with
iron or aluminium, and in reducing conditions camf
vivianite
(FitzPatrick 1993; Landuydt 1990)

« Calcareous, ferrous, an
phosphatic pedofeatures
of all kinds have been
observed at bverd, and in
soils and archaeological
sediments elsewhere in
Iceland

il « Micromorphological
analysis used to detect
textural, crystalline, and
cryptocrystalline
pedofeatures
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Observations made in world-wide field and
experimental studies

Observations made in
Iceland

Research strategies

Faunalturbation

Displacement of soil and objects and destruction of
stratigraphic boundaries
* Burrowing mammals and invertebrates can move
soil/sediment and objects to depths of severalanetr
* Size of objects moved depends on the size of the
burrows; worms can move objects up to 2 mm in size
« Accumulation of earthworm casts on the surfacelnay
objects at a rate of up to 5 mm per year
* More faunalturbation in surface soils, neutraalicaline
soils, loamy soils, organically rich soils, and mer
environments (>7°C mean annual temp)
(Bourliere 1964, 72-88; Edwards & Lofty 1972, 118;
Rolfsen 1980, 116-117; Stein 1983; Thorp 1949; W&od
Johnson 1978, 320-328)

« Iceland has few
burrowing animals (e.g.
puffins)

* Some burrowing
invertebrates (e.g. worms
beetles, mites, but no
ants) are present, but the
activity is limited by cool
temperatures and short
summers
(Gudmundsson 1987)

» Observation of animal
burrows in the field

» Micromorphological
analysis used to detect soil

, fauna channels and

excrement

=

Alteration of soil chemistry
 Earthworm casts contain higher pH, total and
exchangeable Ca, exchangeable K and Mn, and aleaia
than surrounding soils; abundant reworking by eestins
can therefore affect localised chemical signatorea site
(Stein 1983, 281)

« Earthworm activity is
b limited by cool
environmental conditions

» Micromorphological
analysis used to detect soil
fauna channels and
excrement

» Systematic sampling
rather than spot sampling
helps to avoid the
misinterpretation of very
localised signatures

Floralturbation

Vertical displacement of soil and objects and destiction
of stratigraphic boundaries
* Plants and trees mechanically mix soil during growth
and decay (the latter produces root casts)
* Tree fall causes inversion and mixing of horizans any
objects in them
» More floraltubation in surface soils
(Mueller & Cline 1959; Rolfsen 1980, 115; Wood &
Johnson 1978, 328-333)

* There are few trees in
Iceland, but shrubs and
herbaceous plants do
penetrate soils and
archaeological sediments
* Root damage should be
minimal if floors are
buried by a sufficient
depth of roof collapse

» Micromorphological
analysis used to detect roo
channels

Freeze-thaw processes

Destruction of original structure by ice lensing an
alternating freezing and thawing
* Ice lensing causes localised compaction, platy
microstructures, and smooth-walled planar voids
» Repeated freezing and thawing causes the fine silt
suspended in melting water to form cappings on the
lenticular peds
(van Vliet-Lanoé 1985a; 1985b, 133-136; van Vlietbé
et al.1984)

* Freeze-thaw structures
are commonly observed
* Depth of frost
penetration varies; deeply
buried floor sediments ar
unlikely to be affected,
while more shallow sites

will be more susceptible

» Micromorphological
analysis used to identify
freeze-thaw structures and
micro-sorting
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Observations made in world-wide field and
experimental studies

Observations made in
Iceland

Research strategies

Vertical displacement of materials by frost heave
» More uplift of objects with greater surface aseal
greater effective height
» More uplift in more frost-susceptible sedimersiy)
that have more available water, less of an ovediyrd
slower freezing, and more freeze-thaw cycles

(Brink 1977; Corte 1962; Jackson & Uhlmann 1966,;45

Johnson & Hansen 1974; Johnsral. 1977; Kaplar 1965
Lewis 1991, 91; Taber 1929, 461; Texatral. 1998, 454;
van Vliet-Lanoé 1985b, 125-128; Wood & Johnson 197

to frost heave since they
are silty, have high water
retention, and are subject
to repeated freeze-thaw
A cycles every winter

;| * Depth of frost
penetration varies; deeply
8 buried floor sediments ar

* Andosols are susceptibles Observation of frost-

related features in the field
» Micromorphological
analysis used to identify
freeze-thaw structures and
micro-sorting

338-341) unlikely to be affected,
while more shallow sites

will be more susceptible

Horizontal displacement of objects by frost creep rad
frost thrust
* Subsurface objects lifted by frost heave can move
downslope upon thawing and settling
« Surface objects lifted by needle ice can movézbatally
c. 5cmlyear
» More movement in more frost-susceptible sediments
(silty) that have more available water, less of an
overburden, slower freezing, and more freeze-thailes
(Bowerset al.1983; Rolfsen 1980, 113; Texiet al. 1998,
455; Wood & Johnson 1978, 347-348)
Fragmentation of objects by frost wedging
* Greater fragmentation of less robust, more porous
artefacts and bones
 Breakage occurs in pores and along lines of stratt
weakness, and may often result in laminar or fedlat
fractures
* Greater fragmentation with more available wateore
rapid freezing, and more freeze-thaw cycles
(Miller 1975, 219; Swain 1988; Taylor 2000, 21-2an
Vliet-Lanoé& 1985b, 129)

 Observation of frost-
related features in the field
» Micromorphological
analysis used to identify
freeze-thaw structures and
micro-sorting

« Frost creep could occur
in houses built on a slope
* Floors buried by roof
collapse are protected
from surface processes
such as frost thrust

* Depth of frost * During microrefuse
penetration varies; objects analysis, foliated bone

in deeply buried floor fragments should be noted
sediments are unlikely to| as possible frost shatter an
be affected, while objectq refitted whenever possible
in shallow sites will be
more susceptible

Although many post-depositional processes can bectbal by careful field observations,
processes such as the redistribution of calciumpspimorus and iron, floral- and
faunalturbation, and freeze-thaw microstructures easiest to observe using sediment thin
section micromorphology (Table 2.6) (Matthewet al. 1997). In some cases,
micromorphological analysis is also capable ofefiig out the effects of these post-
depositional processes, thereby permitting morecigee observations of the original
composition and structure of floor sediments. Baneple, in thin section it is possible to
identify areas that have been reworked by soil daomplant roots, and to omit those areas
when describing the sediment and quantifying itsngonents. This provides a more
accurate assessment of the composition of thenatiffioor sediments than microrefuse or
geochemical analyses conducted on loose, homogerssdiment, since the Iatter
inevitably includes any reworked, intrusive materibat had infilled faunal or root

channels.
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Micromorphological analysis is also the most effectmethod of identifying organic
remains that have been affected by the processdsaaimposition or burning. Partially
decomposed organic matter that cannot be recowsrédtation can often be identified in
thin section on the basis of the remaining celldtire (Babel 1975; Goldberg al. 1994).
Even completely decomposed or combusted organitenmzn sometimes be identified on
the basis of the surviving silt-sized biomineralsch as phytoliths (e.g. for grasses and
dung), calcium oxalate crystals (for some planas)] calcareous faecal spherulites (for
dung) (Brochier 2002; Brochieet al. 1992; Canti 1999; Matthewst al. 1997). This
potential of micromorphological analysis to ideptthe sources of decomposed organic
matter is not matched by geochemical analysese sirany types of materials will result in
elevated levels of the same elements. For instatexymposed dung, decomposed plant
matter, and their ashes will all contribute phospkp calcium, and potassium to floor
sediments, and geochemical distribution plots aloaenot distinguish between these

materials (see Appendix 3, Table A3.2).

Even though bulk geochemical analyses cannot peoad precise or as diagnostic
information about the original composition of flogediments, they are an essential
complement to micromorphological analysis. Fidsg fact that bulk sediment samples can
be taken on a systematic grid (e.g. 0.5 or 1%) emables them to provide complete
horizontal coverage of floor surfaces, while theaédo take micromorphology samples
from exposed vertical sections and the cost of yd) thin sections means that
micromorphological analysis will always be moregeted. Complete horizontal coverage
of floor surfaces is essential for the detectionaofivity areas that may not have been
visible in the field — activity areas that may Ioderred from their relative enrichment or
lack of enrichment in certain elements or magnetiaperties. Moreover, geochemical
analyses provide essential information about theibal preservation conditions in floor
sediments and how they vary over horizontal spdedlé 2.6). For example, it is not
possible to use the distributions of bones, agbrasietal artefacts to draw inferences about
activity areas unless it is known that pH (whiclfeefs bone and ash preservation) and
soluble salt content (which affects metal preséomatdo not vary significantly across the
floor surface. Likewise, since phosphorus can lestchH 6-7 it is essential to know the
horizontal distribution of pH values across a flogurface before it is possible to
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understand the significance of phosphorus enhantearelack of enhancement, or any

phosphatic pedofeatures observed in thin sectem Appendix 3, Table A3.1).

The ethnoarchaeological study at Pvera and theegieg overviews of floor formation
processes clearly demonstrate that the most eféeatiethod of studying the organisation
and use of space in Icelandic turf houses is tegmte a study of the layout of the
buildings, their internal features, and their mactefact distributions with multiple
overlapping microscale datasets. Comparative nmefuse distributions,
micromorphological analysis, and geochemical andymaic analyses of microscopic
residues are crucial for determining the final cosifjon and structure of the floor
sediments, for interpreting the original composit@nd structure of the floor sediments,
and, on this basis, for interpreting the locatiafisactivity areas. In the chapters that
follow, the analyses of Viking Age building formsdiinternal features are followed by
detailed microrefuse and geoarchaeological studiegich multiple overlapping data sets
are used to improve the interpretation of floomfation processes and of the locations of
activity areas. The insights into the range of gmdedloor formation processes that were
gained during the course of the ethnoarchaeologtcaly at bvera formed a crucial part of

my interpretive framework and will be referred wdughout this dissertation.
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