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SUMMARY

Between May and September of 2003 Fornleifastofnun islands carried out a multi-
phase investigation of multi-period archaeological remains at Adalstraeti 14, 16 and 18
in the heart of urban Reykjavik. This work was carried out in advance of
development work on the site — and is the direct continuation of major archaeological
investigations carried out in the winter and spring of 2000-2001. The site is known to
be of the highest archaeological significance, and the continued work discovered
additional remains of buildings dating both to the Viking period, and the 18" and 19"
centuries.

Excavation in 2001 had revealed the exceptionally well preserved remains of a Vikin%
period hall, beneath the remains of factory buildings dated to the 18" and 19"
centuries. During excavation in 2001 the decision was taken to preserve in-situ the
exceptional Viking hall, and to construct a public exhibition space around the extant
remains. This decision required a sensitive re-design of the proposed development —
including the re-routing of several major services (water, electricity and sewerage) -
and this process itself necessitated additional archaeological work.

Excavation in 2003 revealed a small ancillary building attached to a doorway in the
eastern wall of the Viking period hall, together with internal paving, floor layers and a
possible external midden. The ancillary building is interpreted as a porch or ante-
room for the main entrance. The fragmentary remains of 18™ and 19" buildings and
deposits were also excavated, towards the western limit of the excavation area —
although these had been substantially truncated by modern cellarage. A large
assemblage of early modern / modern artefacts were recovered from these layers.



PROJECT DESIGN

Due to the complex requirements of the development project archaeological
investigations at Adalstreeti in 2003 were carried out in three major tranches, and
additionally frequent monitoring episodes;
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Figure 1 — Excavation outline

1) Spring 2003 (v) - Excavation of post-medieval (C18th and 19th) remains at the
western part of the site. This area had been left in abeyance at the close of
work in 2001 due to the continued presence of a standing building — an
ancillary building extending north from the rear of Adalstrati 16.

2) Autumn 2003_1 (h1) — Excavation of modern, medieval and early medieval
layers at the eastern limit of the 2001 excavation. Parts of this area had been



left in abeyance in 2001 due to the continued presence of active services
(water, electricity, telephones, sewerage). Re-design of the development
required the further investigation of a strip up to 6m in width and extending
from Grjotagata in the north, to Tungata in the south. The planned
construction of a subsurface passage connecting Adalstraeti 14-16-18 to
Adalstreti 10 further required investigation at the rear of Adalstreeti 12 and
Grjotagata 4. Additionally, ground works on the plot of Adalstreti 18 were
observed under watching brief conditions — in case any archaeological
material remained on site after the investigations of the 1970’s.

3) Autumn 2003 2 (h2) — The discovery of further Viking period building
remains during work in August 2003 required the slight diversion of a sewer
main running beneath Adalstraeti. Although highly truncated by modern
services, a small triangular area beneath the roadway was also excavated.

This complex, and at times difficult, process was carried in close co-operation with
representatives of Reykjavik City Museum, the City roads authority, the project
architects and construction companies, and the public utility companies. We are
grateful for their assistance.

AIMS AND METHODOLOGY

As in 2001 the excavation methodology adopted was one of single context planning
within 5m squares, and located within the Reykjavik City co-ordinate system. Plans,
sections and contextual data were recorded on pro-forma recording sheets. These
were supplemented by conventional and digital photography. All artefacts and bones
were recovered by hand, and a programme of environmental sampling was carried
out. All archaeological layers were hand-excavated, after modern deposits and
overburden had been removed by machine under archaeological supervision

The aims of excavation in 2003 were complex and varied. The primary aim may be
described simply as the preservation by record of all archaeological deposits at risk
from development, and the recovery of all possible artefacts and ecofacts from those
layers. The broader aims were to complete the investigations commenced in 2001,
and to the greatest extent this new work shares the aims of that project. These include
the recovery of all remains at threat — but also the rapid display and dissemination of
the results of all studies deriving from that material. We hope to achieve a new and
more complete understanding of the development of Reykjavik from first settlement
through to the modern era. We hope to shed new light not only on the Viking period
settlement, but also upon the birth of urban Reykjavik in the period after 1750, and to
account for the apparent absence of major structural remains on this site in the
intervening period. This is a work in progress — further planned development in
central Reykjavik will inevitably produce new data and raise further issues. The
continued study of material from Adalstreeti 14-16-18 can only reinforce the value of
work to date — and further establish these remains as being of major regional, national
and international significance.



RESULTS
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Following the demolition of an outbuilding at the rear of Adalstrati 16, further areas
became available for archaeological study. Excavation revealed fragmentary but
substantial structural remains dating to the 18" and 19" centuries, along with
associated deposits, including traces of the 1764 fire horizon noted previously in
2001. To prepare the site for excavation the remains of 3 co-joined concrete and
stone cellars (dating to circa 1900) were first removed by mechanical excavator.
Cellarage had severely affected the survival of archaeological remains in this area,
and flooding of the void left on removal of the cellar hindered excavation in some
areas.



Nonetheless, several phases of construction and development maybe discerned,
including terracing (1026, 1039, 1099) wall foundations (1030), wall footings (1002),
small areas of paving (1035), and the remains of a stone built drain (1004) - leading to
a well first excavated in the 1960’s, and re-excavated in 2001. Dating evidence for
these events is primarily based upon the artefactual assemblage (largely pottery and
glass) — although intrusive and residual material inevitably permits some margin of
doubt. Stratigraphic evidence from the excavation does however permit a firm
constraint on these issues.

Phase A — Pre 1750ad

The structural and anthropogenic deposits shown above were seen to lie above a
sequence of naturally deposited layers, broadly consistent with similar deposits
recorded in 2001.

At the base of the sequence was a sterile gritty grey green deposit of clay silt (context
1018), and this is thought to be prehistoric in origin. Overlying this were deposits of
grey-green silt (1015 and 1016), consistent with colluvial deposits removed from
above the Viking period hall in 2001 — and thus perhaps datable to post 900ad. They
in turn were sealed by orange brown aeolian deposits (1012, 1013 and 1014),
exhibiting both ferric precipitation and some very limited peat ash content. The latter
contexts are once more comparable to deposits recorded in 2001 — and may represent
soil accumulation from the broader medieval period, perhaps ¢.1200-1750ad.

The earliest clearly anthropogenic layers recorded in the spring of 2003 lie above
these deposits.

Phase B — 1750-1764 — the earlier factories.

Some limited activity was seen to lie beneath a widespread but discontinuous deposit
of charcoal and peat ash (contexts 1019 and 1043). The latter deposits are interpreted
as part of a burning horizon associated with the destruction of the earlier “factory”
buildings by fire — and thus closely datable to 1764ad.

Beneath the 1764 fire horizon were;

1020 - a peat ash deposit including brick fragments, recorded in section adjacent to a
circa 1900 drain (see below)

1044 — a mixed fill of clay and turf debris, including occasional charcoal

1045 - a shallow irregular cut containing 1044 located at the south eastern corner of
the excavation area — and much truncated by later foundations etc. Together with
Context 1044 this feature may conceivably represent a levelling/terracing event
associated with the construction of the earlier factories.

1046 — a small isolated patch of peat ash including brick fragments.

1047 - two isolated stones — potentially the last truncated remains of a structure of
unknown nature and dimensions.



Phase C - 1764 —¢.1800

Following the fire of 1764, the factory buildings or “innréttingar” were
reconstructed. Upon previous excavation in 2001 these were seen to be characterised
by their massively built stone filled foundation trenches and chimney piers.
Excavation in 2003 exposed one corner of the northern wing of the later factories
(contexts 1030/1031), and the truncated remains of a massive stone revetment (1026
and 1039) upslope and west of the surviving traces of the factory building itself.
Although the stratigraphic relationship between these features remains opaque, it is
suggested that the stone reveting may be associated with the major construction
project entailed by the reconstruction of the factories. Artefactual evidence for the
dating of the revetment (1026 and 1039) is unfortunately unclear. Whereas deposits
associated with fragment 1039 are consistent with a date in the late 18" century,
fragment 1026 was subject to later disturbance and finds recovered from associated
contexts appear to be intrusive.
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The north western gable of the later factory had been previously excavated in the
1970’s by a team lead by Else Nordahl. The apparent mismatch between the recorded
locations of this foundation is not thought to be due to any planning error now or then
— rather, the 2003 excavation has recorded only the surviving basal layers of the
foundation, whereas the 1970’s excavation was limited to its upper courses.

Revetment 1039 was formed from up to 4 irregular courses of unshaped, but carefully
chosen, pieces of grey basalt — each up to 60cms in length and 40 cms in depth. The
“fair face” of the construction faces south east. Structure 1039 sat within a steeply
sloping construction cut (1038), that had subsequently been backfilled with a mixed
deposit of grey brown clay silt (1033), including brick fragments and lenses of peat
ash. Revetment 1026, and its fill 1034 clearly form a continuation of the same of the
same feature.

The foundation of the later factory comprised a fill of large irregular basalt stones and
cobbles (1030), within a shallow trench (cut 1031). This feature had been severely
truncated by cellarage, and by previous excavation. It is noted that the western limit
of this feature is much shallower and less substantial than the massive foundations
recorded at the east in 2001. This change was also noted in 2001 — and is thought to
be due to the rising level of bedrock, and firm ground for building, upslope towards
the western limit of excavation.

Additionally, this phase of activity was seen to include a short sequence of mixed
aeoloian deposits (contexts 1040, 1041, and 1042), beneath fragments of a paved
surface (context 1035).
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Figure 4 — Paving 1035 and its relationship to the revetment 1039.



Paving 1035 was seen to abut the revetment 1039. As such it must date to a slightly
later period than the revetment itself — probably circa 1800ad.

Also included in this phase of activity is a minor deposit of peat ash (1011) including
brick fragments, and located within an isolated pillar of stratigraphy surrounding a
circa 1900 drain (see below). Group 1999 (see figure 2) was a fragmentary spread of
building stone located at the western limit of excavation. The latter feature provided
insufficient evidence for secure phasing, but may date to the major phase of
reconstruction seen post 1764 — although it could however be placed somewhat later,
at any point between 1764 and circa 1900ad.

Phase D —¢.1800-1900

Only 2 structural elements may be securely placed within this phase — a wall fragment
(context 1027) and the truncated remnants of a possible surface (context 1032).
Artefacts recovered from in and amongst these constructions are suggestive of a date
in the 19™ century, and they are thought to represent a modification or addition to the
surface 1035 described above.
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Figure 5 — Contexts 1027 and 1032, overlying surface 1035

A number of mixed deposits were found to seal the above structures (contexts 1021,
1025, and 1029) — these may dated to the 19" century.

Sealing a part of the factory foundation (1030, see above) was a minor deposit of
yellow brown silt (context 1023). Although this cannot be securely dated, its nature
and location make a late C19th date most likely.



Contexts 1006, 1007, 1008, 1009 and 1010 were located above context 1011 (see
above). They comprise a mixed sequence of dumps including peat ash, gravel and
brick within an enriched dark grey brown clay silt matrix. Finds evidence suggest a
date in the 19" century. These latter layers were in turn truncated by the construction
trench of a drain (see below).

Phase E —Post 1900
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Figure 6 — C19th structural remains

From 19" century layers 2 further structural elements were recorded. At the
southwestern corner of the excavation an “L-shaped” footing of stone (1002) was
noted. This survived only as a single course of large coarsely shaped basalt blocks.
The location and alignment of this structure is fully consistent with the extension of
Adalstreeti 16, and the stones appear to form a direct continuation of the stone wall/
cellar foundation excavated in 2001. These events are believed to have happened
circa 1899".

Additionally, the well preserved remains of a stone built drain (context 1004) were
excavated at the eastern limit of excavation. Feature 1004 consisted of two rows of
small unshaped stones (and occasional bricks), up to 4 courses in depth, forming a
channel some 25cms in width and capped with larger, flatter pieces of coarsely shaped
stone. The capping stone itself had in places been sealed with both fragments of
leather and tar paper, although this feature survives unevenly. The stone structure
1004 was bedded directly onto prehistoric deposits (1018, see above), and sat within a
deep vertical cut (context 1005) some 65cms wide and up to 2m in depth. This
feature can be seen to be a direct continuation of a drain excavated in 2001, and feeds
into a well — first excavated in the 1960°s.

! Gudmundur Ingolfsson, Gudny Gerdur Gunnarsdottir and Hjorleifur Stefansson. See page 82,
“Kvosin”, 1987, Torfusamtokin, Reykjavik for a discussion of the later building history.
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Drain 1004 had been substantially truncated by the construction of a large and deep
cellar at sometime in the early 20" century. Whilst these features are not technically
of archaeological interest, a selection of ceramics was recovered from the cellar fill
(context 1001) for comparative purposes and the creation of a reference collection.

List of Contexts excavated in Spring 03

Number Type Description

1000  Deposit Cleaning

1001  Deposit Modern cellar backfill

1002  Deposit Stone footing

1003  Deposit Backfill of drain cut

1004  Deposit Drain structure

1005  Cut Drain cut

1006  Deposit C19th dumping layer

1007  Deposit C19th dumping layer

1008  Deposit C19th dumping layer

1009  Deposit C19th dumping layer

1010  Deposit C19th dumping layer

1011  Deposit Peat ash

1012  Deposit Orange brown aeolian layer - natural
1013  Deposit Orange brown aeolian layer - natural
1014  Deposit Orange brown aeolian layer - natural
1015  Deposit Grey green silt - colluvial - natural
1016  Deposit Grey green silt - colluvial - natural
1017  Deposit Basal fill of drain cut

1018  Deposit Grey green gritty clay silt - glacial?
1019  Deposit Charcoal horizon - 1764?

1020  Deposit Peat ash

1021  Deposit Peat ash

1022  Deposit Peat ash cellar fill

1023  Deposit Charcoal layer

1024  Deposit Structural stones

1025  Deposit Mixed gravel horizon

1026  Deposit Revetment

1027  Deposit Stone foundation

1028  Cut Trench cut

1029  Deposit Peat ash

1030  Deposit Fill of 1031

1031  Cut Foundation trench

1032  Deposit Dark brown gravel layer

1033  Deposit Fill of 1038

11



Number Type Description

1034  Deposit Fill of 1026

1035  Deposit Stone foundation in cut 1048
1036 VOID VOID

1037 VOID VOID

1038  Cut Foundation cut

1039  Deposit Stone foundation

1040  Deposit Brown aeolian layer
1041  Deposit Gravel horizon

1042  Deposit Aeolian deposit

1043  Deposit Charcoal layer - 1764?
1044  Deposit Fill of 1045

1045 Cut Construction, terracing?
1046  Deposit Peat ash horizon

1047  Deposit Stones beneath 1043
1048  Deposit Foundation cut

12



Adalstreeti 2003 - 16th July to 17th July
By Oscar Aldred

Oscar Aldred, Hildur Gestsdéttir, Gardar Gudmundsson and Uggi ZAvarsson.

A monitoring operation was carried on July 16th-17th 2003 during the placement of
groundfast steel shuttering around the remains of the viking period hall excavated in
2001. During this process, it was noticed that the remains of an in-situ turf structural
element could be seen extending eastwards from the 2001 limit of excavation.

This location had been obscured by service pipes during excavation in 2001 — these
services had subsequently been removed prior to the driving down of shuttering in the
summer of 2003.

Context List

1049 disturbed colluvium, probably [1053], brown and sandy infill at base of pipe
cut [1050]

1050 pipe cut

1051 same as [1049] but for pipe cut [1052]

1052 pipe cut, goes under edge of excavation towards east

1053 colluvium with patches of peat ash, charcoal fragments and burnt bone
fragments, brown gradually getting greener towards the south; truncated by pipes and
during machining and all that is above it in this location

1054 turf debris, either collapse, trample or even part of structural elements to the
entrance structure

1055 charcoal patch, perhaps part of the floor to the entrance structure or part of the
skali floor

During the excavation a relatively straight forward sequence was observed. Two pipes
[1049, 1050 & 1051, 1052] had been cut into the colluvium deposit [1053], which in
turn sealed the the turf debris [1054] as well as the in situ turf structure (the northern
wall of Group 1066 — see below). The latter context had been partially truncated,
perhaps during excavation, but was clearly visible in the better exposed section by
several compressed layers of turf with stones either side and organic and dark floor
like deposits to the south inside the wall. Under the turf debris, south of the structural
element a small patch of charcoal, possibly a floor or a dumping was seen. The
deposits [1053, 1054, and the turf element] remained substantially unexcavated.

These deposits were excavated in full in the Autumn of 2003 (below)
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Haust 2003 — Autumn 2003

Summary

During preparation for further building work in 2003, it was decided that additional areas
would need to be excavated, i.e., a strip of land beneath the modern pavement next to the hall.
This exposed an addition at the eastern side of the hall, ca 3 x 2.5 m, built about the same
time as the hall, but seemingly added on to it. The building material was the same as in the
hall, stone and turf, and the turf contained a tephra layer dated to 871 +/- 2 A.D. It is not
altogether unknown that Viking age hall buildings excavated in Iceland have "entrance
buildings,” but we do not have many examples of it. This lack of such buildings, may possibly
be due, in part, to preservation and/or excavation techniques. Similar additions are also
known e.g. in Viking age Denmark.

Svaedid sem rannsakad var um haustid var undir gangstétt og hluta akbrautar
vestanvert vid Adalstreeti, I6ng og mjé skak medfram I6dunum Adalstraeti 14, 16 og
18, & milli Grjotagétu ad nordan og Tudngdtu ad sunnan, en nadi po ekki alveg ad
peim. Skakin var vidast hvar um 6 m ad breidd og rdmlega 30 m a lengd
(2003h1_excavation a Figure 1). Naest Tungo6tu var sveedi sem ekki atti ad hreyfa vid
og ekki var heldur hreyft vid litilli skdk neest Grjotagbétu. Par voru lagnir og
rafmagnsstrengir i notkun.Eftir pvi sem best vard séd var par 6llum légum raskad
nidur & malarkamb.

Verkid héfst 15. agust. Byrjad var ad vinna & vestari hluta skékar, en han var
steekkud til austurs 30.-31. 4gUst. A sama tima var verid var ad grafa med storvirkum
grofum nidur & fast & svaedinu vestan og sunnan vid skéala, og var jafnframt fylgst med
peim grefti, ef fram keemu mannvistarminjar. Pegar pad gerdist voru grofur stodvadar
og minjar skrédar. P4 var einnig fylgst med grefti fyrir gangi nedanjardar fra 160
Adalstreetis undir Grjétagétu og medfram hasinu & Grjétagotu 4. Vegna breytinga a
kjallara var sveedid stekkad til austurs og pa, 6.-10. okt., rannsokud prihyrnd skak,
I6ng og mjd, 22 m & lengd og mest 3,2 m breid (2003h2_excavation a Figure 1).

Vid rannsdknina var notast vio bradabirgdahnitakerfi sérstaklega snidid eftir
I6gun sveedisins og var pad sidan melt inn med alstéd i hnitakerfi borgarinnar.
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Fyrri visbendingar um minjar

Rannsoknarsvaedi haustsins er skammt vestan vid elsta kirkjugard Reykjavikur, sem er
handan Adalstraetis, & horni Adalstreetis og Kirkjustreetis. A korti sem til er af
kaupstadarlodinni 1787 virdast synd vesturmork & kirkjugardi med brotalinu vestan
Kirkjunnar. bessi lina er u. p. b. 20 alnir frd austurgafli huss & 168 Adalstraetis 14, um
12,5 m. EkKi er vitad hvort vesturmork gardsins hafa alltaf verid parna a sama stad,
eda hvort einhverjar breytingar hafa ordid & peim. Ekkert kom fram vid rannsoknina
2003 sem etla meetti ad tilheyradi kirkjugaroi.

A 168 Grjotag6tu 4 hafdi verid borud konnunarhola vid rannsokn borkels
Grimssonar og borleifs Einarssonar 1962.2 Hola st var nordan vid hisid, u.p.b. midja
vegu milli hussins og l6darmarka ad nordan, og u.p.b. fyrir midju hdsinu. HUn var pvi
toluvert vestar a 168inni og ofar i brekkunni en stadur sa& sem grafid var & 2003. |
pessari holu hafdi komid i 1j6s vidarkolalag & um halfs metra dypi og ad pvi er virdist
eftir !O,ysingu hreyfd 16g padan nidur a ramlega 1 metra dypi par sem komid var i
grjot.

A elsta korti sem synir his & pessum sl6dum, korti Lievogs af
kaupstadarlédinni 1787 ma sja “Skalann” & pessari 160, hann var torfhis. Hann sneri
nordur og sudur og gafli ad Grjétagétu. Snemma a 19. 6ld var hann rifinn og reist
timburhGs & 16dinni Pad sneri einnig nordur og sudur. Hus petta sést a
Reykjavikurkorti V.Lottins fra 1836. Arid 1896 var reist pad his sem enn stendur,
tvilyft timburhus & hl6dnum kijallara.*

Elstu ummerki (9.-11. 61d)

A rannsoknarsvadinu var nedsta lagid vidast hvar malarlag pad sem er undir midba
Reykjavikur. betta er malarkambur sem talid er ad hafi myndast fyrir um 1200 arum.’
Glogglega matti sja ad malarkamburinn haekkar litillega til nordurs, i att ad sjo, a
pessum slédum. Haed hans yfir sjo var & bilinu 2,20 til 2,40 metrar. Pad virdist
yfirleitt vera pannig ad malarkamburinn hakki fra sudri til nordurs, og hefur matt sja
bad vidar i midbenum.® Tvilitt gjéskulag, hid svonefnda landnamslag, sem talid er
hafa fallid 871 +/- 2 ' 14 allsstadar & skakinni medfram Adalstrati, nema par sem
sidari tima rask nadi alla leid nidur a molina. Gjoskan 14 ymist beint ofan &
malarlaginu, eda ofan & punnu moldarlagi (um 1 cm) milli malar og gjosku.

2 porkell Grimsson og Porleifur Einarsson: Fornminjar i Reykjavik og aldursgreiningar. Arbok hins
islenzka fornleifafélags 1969, bls. 80-97.

* Sama heimild, bls. 94.

* Nanna Hermansson ofl: Grj6taporp, Reykjavik 1977, bls. 141.

> porleifur Einarsson: Jardfredi Reykjavikur og nagrennis, Reykjavik i 1100 ar, Rvik
1974, 44; Margrét Hallsdottir, Saga lands og grodurs. Tjornin, saga og lifriki, Rvik 1992,
12

® Sja t.d. Skia: Survey 1993. A Report of Archeological Test Pits in Downtown
Reykjavik. Skyrslur Arbajarsafns XXXI. Rvik 1993, 100, um kénnunarholu i
Hafnarstraeti vestanverdu, par sem undirlag undir gétuna liggur beint &

malarkambinum.

" Karl Grénvold, Niels Oskarsson, Sigfts J. Johnsen, Clausen, H.B., Hammer, C.U.,
Bond, G. & Bard, E. 1995. “Ash layers from Iceland in the Greenland GRIP ice core
correlated with oceanic and land sediments.” Earth and Planetary Science Letters

135, 149-55.
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Ummerki sem geta verid eldri en skéli:

Nordarlega & rannsdknarsvaedinu fundust veggjarleifar [1081]. Pad var mjog litill
stafur ar torfvegg, um 1,40 x 0,6 m og um 0,1 m & pykkt. Pessar torfleifar voru ar
fingerdu, brunleitu og fremur einsleitu efni. Landnamslagid var ekki i pessu torfi, en
dokkar rendur (gomul grasrét) og vidarkol. Undir veggjarleifunum var landnamslagid
ohreyft, par undir 2-3 cm af 1josri mold og pa komid nidur & malarkambinn.

Veggjarleifar pessar voru i
haedinni 2,22-2,50 m.y.s.
Efnid i pessum
veggjarleifum er &pekkt
efninu i vegg sem leifar
fundust af vid rannsdknina
2001, og var eldra en
landndmslagid og skalinn.
Ef til vill meetti tdlka
veggjarleifarnar sem
fundust 2003 sem fallinn

bat ur peim vegg er leifar Ve
fundust af 2001, enda er e (1081)
skammt milli peirra. Um aV@/nemAé

bad verdur po ekki sagt Astragyj
med Vissu. omi : : : :  5m

Nordarlega a rannsoknarsveedinu voru tvd punn l6g af vidarkolasalla, einingarnar
[1084] og [1085], 0,5-1 sm ad pykkt. Sumsstadar lagu pau beint & landnamslaginu en
vidar var punnt moldarlag, 1-1,5 cm, milli kolalagsins og landnamslagsins.
Einingarnar [1084] og [1085] eru samskonar, og eru liklega hlutar ar sama lagi, po
adeins séu vardveittir pessir tveir blettir af pvi. Milli peirra eru um 2 m. Atla ma ad
petta lag eda 16g séu eldri en skalabyggingin sem kénnud var 2001, eda a.m.k. eldri en
fordyrio [1066]. Blettur af apekku lagi var einnig austar & rannséknarsveadinu, eining
[1122], og la einnig beint ofana landnamslaginu.

Ofan a [1084] var rotud ljosbran fokmold og i henni var téluvert af smasteinum ar

malarkambinum, eining [1086]. Lagid var 2-30 cm ad pykkt, 3 x 2 m ad sterd. Lag
petta hefur ordid til vid byggingu skalans eda fordyrisins austan hans.
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Fordyri

Pegar grafid var nidur med skalavegg ad austan i juli 2003 vegna stalpils sem reka atti
nidur umhverfis skala til ad verja hann medan & byggingaframkveemdum staedi héfou
komid i 1jos leifar af veggjum. Vegna pessara byggingaleifa var pvi frestad ad reka
pilid nidur ad austanverdu.

A skalabyggingunni sem rannsokud var 2001 voru dyr & badum langhlidum,

nordarlega & austurhlid og sunnarlega & vesturhlid. Ekki voru neinar vidbyggingar a
vesturhlid, méti brekkunni. Austurmdrk uppgraftarsveedisins 2001 voru vid Utvegg
skala ad austan og pvi var ekki hagt ad sja hvort nokkud var byggt upp ad husinu ad
austan, en pegar sveedid austan skéla var rannsakad 2003 kom ljos vidbygging vid
austurdyrnar.
Vidbygging pessi var byggd ar samskonar efni og skalinn sjalfur. Han var ad utanmali
5,1 m fra norori til sudurs og 3,8 m fra austri til vesturs, en austurendi var ad
einhverju leyti skertur. Breidd ad innan fra nordri til sudurs var rumir 3 m. Veggir
voru Ur strengjatorfi med landnamsgjésku i. Veggirnir voru 0,9-1,2 m ad pykkt. Ad
innanverdu og utanverdu i veggnum voru hledslur dr vatnssorfnu gragryti, flestir voru
peir steinar fremur litlir, 30-40 cm langir. Vardveitt voru 1-4 umfér steina. Fordyrid
og l6gin sem pvi tilheyrdu eru skrdd sem flokkur [1066].
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Innan veggja fordyrisins voru nokkur 16g Gr hrundu torfi [1067], [1071],
[1097], einnig fokmoldarlag [1075]. Undir pessum I6gum var graleitt lag, litillega
kolaborid, en ekki hardtrodid [1090], og undir pvi annad lag, fingert og dokkbrunt
med Orlitlu af vidarkolum [1096], sem |4 ofan & landndmslaginu og innsigladi pad.
pessi tvd sidarnefndu 16g eru tulkud sem golflog. Hellulogn i skaladyrum hélt afram
austur i fordyrid, eining [1116]. Hun er gerd ar hellum og fl6tum steinum sem lagu i
grofri maél. Greinileg skil voru i fordyrinu um 1,5 m fra atbran skalaveggjar. par var
einfold steinardd, eining [1117], litillega oregluleg og skard i hana midja. bessa
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steinar6d ber tralega ad tulka sem ummerki um pilvegg, p.e. timburpil hafi hvilt &
steinar6dinni og dyr verid a pvi midju. Austan hennar var gélflag nokkud frabrugdid
og halladi til austurs, eining [1094]. Sydst i fordyri var moldarlag med mol, eining
[1099]. Undir steinar6dinni og moldarlaginu sydst voru torfldg, einingar [1089] og
[1101] og eru pau tulkud sem undirlag undir golf.

Undir gangstéttinni vid Adalstreeti vestanvert var skurdur fyrir skolplogn og
vatnslogn. Skurdurinn var 3-4 m austan vid austurvegg skala og var um 1,4 metra
breidur. Hann var grafinn nidur 4 eda i malarkambinn sem er undir midbsenum i
Reykjavik og hefur pvi skorid i gegnum allar mannvistarminjar. Badir hlidarveggir
fordyris voru skertir ad vestan af skurdi pessum. Ekki var haegt ad sja nein ummerki
pess ad framhald veeri a fordyrinu austan lagnaskurdarins. Ekki er fullkomlega vist
hve langt hlidveggir kunna ad hafa nad adur en skurdur sa var grafinn sem
skolplognin 14 i, og ekki er vist ad veggirnir hafi verid mikid lengri upphaflega en peir
voru pegar rannsoknin var gerd. Midad vio sveigjuna & hlidveggjunum badum er Gvist
ad pad hafi verido nema ca 0,4 — 0,5 m sneid sem tekin var af fordyrinu ad austan
(innanmal). Sudurveggur fordyrisins var einnig orlitid skaddadur af nylegum skurdi
sem legid hafdi fast vid hann ad sunnan og stefnt austur og vestur.

par sem sudurveggur fordyris og austurveggur skala koma saman, ma sja ad
steinardd i utbran skalaveggjar er samhangandi alla leid ad dyrunum, og sudurveggur
fordyris er hladinn par upp ad. Petta bendir til pess ad fordyrid sé reist a eftir
skalabyggingunni. Efnividur i veggjum fordyris er samskonar og i skalaveggjum, og
er pad visbending um ad ekki hafi endilega lidid mjog langt milli byggingar skala og
fordyris. Samskeyti nordurveggjar fordyris og skalaveggjar voru skert af sidari tima
skurdi og ekki verdur sed hvernig fragangur hefur verid peim megin.

Undir sudurvegg fordyris var litid graleitt leirlag med orlitlu af vidarkolum i,
[1100], 85 x 20 cm, ef til vill feert & stadinn til ad jafna Gt undirstddu adur en veggur
var reistur. Undir pessu lagi er landndmslagid 6raskad.

Ekki parf ad fjolyrda um til hvers slikt fordyri hefdi verid. bad hefur verid til
hlyinda og einangrunar og til ad koma i veg fyrir dragsug. Daemi eru um fordyri a
skalabyggingum fra svipudum tima, badi hérlendis og erlendis.?

Vegna byggingaframkveemdanna var talid naudsynlegt ad fjarleegja fordyrid
en aztlad er ad byggja pad aftur a sama stad ad framkvaemdum loknum. Veggjagrjot
og hluti stéttar var merkt og sett i geymslu i Arbajarsafni. Vegna fyrirhugadrar
syningar voru einnig prir batar ar torfhledslunni teknir heilir og pakkad inn.

8 Sja t.d. Gudmundur Olafsson, Grelutéttir, Arbok hins islenska fornleifafélags 1979, 25-73; Howell M.
Roberts, Area E Excavation Report. Hofstadir 1998. Framvinduskyrslur. Ritstj. Adolf Fridriksson /Orri
Vésteinsson, FS156-00161, Rvik 1998, 38-58; Holger Schmidt, Vikingetidens byggeskikk i Danmark,
Hgjbjerg 1999, 68-70.
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Ummerki sem geetu verid frad sama tima og skéli:

Austan vid skala var oregluleg dreif af steinum, sumum allstorum (30-70 cm ad
lengd) og nokkrum minni i kring, eining [1123], og matti sja pessa rod eda dreif & um
6 metra kafla. Steinar pessir hvildu & landnamslaginu. EkKki virdist liklegt ad peir séu
nattarulegir & pessum stad og meiri likur a ad peir séu ferdir a stadinn. Ef til vill eru
petta leifar af gardlagi, sem ekki hefur vardveist ad 6dru leyti. Sa gardur hefur pa
legid naleegt pvi i nordur og sudur.

/ A 160 Adalstraetis 18 hofou
Sewer trench ario 1971 verid rannsakadar
leifar af torfhisi, sem var
mikid skaddad af sidari tima

byggingum.

Vid rannsoknina 2001 kom i
lj6s ad hasid var afast steerri
skala sem var nordan vid
bad. Eftir ad uppgrefti lauk &
[6dinni Adalstraeti 18 hafdi
verio ferdur ofaniburdur &
sveedid og pad sidan notad
sem bilastedi allt fram til
2001. Fylgst var sérstaklega
vel med velgrefti & hinu adur
kannada svadi a 16dinni nr.
18, ef vera skyldi ad eitthvad
af aour rannsakadri
byggingu hefdi verid skilid
eftir, enda hafdi rannsoknin
2001 & 160 Adalstraetis 14
syndi ad ymsar minjar par,
sem kannadar hofdu verid
1972-4, hofou verid skildar
eftir.  Ekki vard vart vid
leifar af  hinni  &dur
rannsokudu byggingu & 160 Adalstraetis 18. En utan pess svadis sem athuganir 1971
toku til, & sudausturhorni rannsoknarsveadisins, & horni ,,Uppsalal6darinnar”,
(Adalstreeti 18) var nokkud af ohreyfdum jarolégum. Litill batur af torfvegg med
landndmsgjésku [1127] kom i 1jés adeins austar en hisid hafdi stadid sem kannad var
1971. Svo litid var eftir af pessum vegg ad ekki verdur mikid um hann sagt, sterd
veggjarbatsins var 0,7 x 0,5 x 0,1 m. Ekki vard vart vid gélflag sem gati tengst
honum og vel gati pad hafa verid t.d. veggur um husagard, eda litid gerdi afast
hasum.
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Terracing (1127)

10TH CENTURY | Fragment of turf wall (1126)

Vestar, & 160 Tungdétu 2, par sem fylgst var med vélavinnu komu i 1jés minni hattar
mannvistarummerki, eining [1126]. Pad var stallur grafinn i 6hreyfo 16g (isaldarleir) i
brekkunni. bessi mannaverk voru nast Tungdétu, hornrétt & hana, stallurinn var um 7
m ad lengd og ca 0,15 m & haed. bessi ummerki kunna ad vera medal elstu minjanna,
en Ur pvi verdur po ekki skorid.

Vida a rannsoknarsveedinu matti finna punn gréaleit 16g litillega vidarkolaborin, sem
lagu ofan & landnamsgjdéskunni, sem aftur 1a ofan & malarlagi pvi sem er ad finna alls
stadar undir midbae Reykjavikur. Liklega eiga pessi 16g saman, pé ad pau hafi ekki
verid alveg samhangandi. bau eru skrad sem einingarnar [1065], [1078], [1087]
[1120]og [1121]. Pykkt pessara laga var toluvert misjofn, & bilinu 0,5-10 cm. EKKi
vard séd ad neitt pessarra laga nadi undir veggi skalans og er trdlegt ad 16gin hafi
myndast um pad leyti er skalinn var byggdur eda & medan hann var i notkun. Apekk
169, einingar [1102] og [1103], eru undir fordyrinu, og eru einnig visbending um ad
pad sé reist sidar en skalinn.

Sunnan fordyris, vid austurvegg skéla, komu i 1jés pykkari sorplég , flokkur [1113].
Sa flokkur var myndadur af 9 einingum,[1104], [1105], [1106], [1107], [1108],
[1109], [1110], [1111], [1112] og eru pau talkud sem efni sem safnast hefur utandyra
medan skalinn var i notkun, & hladi eda sveedi utan vid husvegg par sem umgangur
var. Pessi 16g voru grafin i eins metra reitum, og voru syni tekin ar um pad bil 6drum
hvorum reit, enda voru pessi 16g einna venlegust til ad gefa einhverjar lifreenar leifar.
Pessar einingar voru a bilinu 2,15 — 2,47 m yfir sjo.

Ummerki sem liklega eru yngri en skalinn og fordyrid:

Skammt nordan vid fordyrid voru nokkur 16g, trdlega fra pvi eftir ad skalinn og
fordyrid voru reist. Petta voru einingarnar [1070], brdnleitt &fokslag med vidarkolum
og 6sku i (u.p.b. metri & hvorn veg; par undir [1073] 2 x 1 m, torfhrun med 6sku og
kolum i. Nalagt pvi voru einingarnar [1082] og [1083], svipud branleit moldarldg, hid
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sidarnefnda 14 ad nordurvegg fordyris, en bar merki um nylegt rask. Tvo litil
vidarkolal6g, [1074] og [1077], lagu upp ad nordurvegg fordyris.

Lag af hrundu torfi, eining [1056], Ia medfram austurvegg skala sunnan fordyrisins.
Torfid var grébranleitt og i pvi rendur af landndmsgjdsku. betta lag er tilkad sem hrun
ur eystri skalaveggnum. Kolefnisgreiningar sem pegar er buid ad gera & kornleifum
Ur skalag6lfi benda til pess ad hann hafi verid i notkun um midbik 10. aldar.® M& pvi
&tla ad torfhrunslagid sé fra lokum 10. aldar eda fra 11. 6ld. Leifar af torfhrunslagi
sdust einnig & kafla allra austast & rannsoknarsvadinu, eining [1118], & um 5 metra
I6ngum kafla en mjott, med nokkurri vissu skert af sidari tima framkvemdum. EKKi
vard radid hverju pad tilheyrdi né aldur pess akvardadur. Undir pvi, en yfir sorplogum
var trodid yfirbordslag m. grjoti, eining [1119], 2 cm pykkt, sem geeti verid samtima
skala og fordyri.

11/12. -18. 6ld

Eining [1059] er heildarnimer gefid ljosum afokslogum sem hladist hafa upp a
I6ngum tima og eru samskonar og 16g sem lagu & rannsdknarsveedi arsins 2001. bessi
I6g voru mikid skert af ymis konar nidurgrefti og skurdum. Liklega er pad rask
adallega fra 20. 6ld.

19. 6ld

pa var einnig fylgst med grefti
fyrir  gangi sem liggja &
nedanjardar fra 160 Adalstraetis 14
undir Grjétagbtu og medfram /%7
hisinu & Grjotagétu 4 ad 5 0
Adalstraeti 10. Fremur grunntvara | om b /
Klopp & pessum stad eins og hafdi i 0 /
synt sig 1994 pegar grafid var a /0 /
165 Adalstraetis 12."° A pessum /

stad var komid nidur & eitt - / /
mannvirki, einingu [1091], & 160 / /
Grjotagotu 4, i vesturjadri pess ] 4 L /
sveedis sem grafid var. Var petta TN

fremur dregluleg grjéthledsla (1-2
umfor steina). RGd af steinum, ca
3,5 m 16ng 14 i nordur og sudur en
styttri batur i austur og vestur, eda
um 2 m. Pannig ad su hledsla, sem
séd vard, var nanast eins og L i
laginu. EKki verdur sagt um pad )
med neinni vissu til hvers hledslan | /1 Adalstreeti 12
hefur verid, en hugsast getur ad | 10m

parna hafi verid hladinn upp stallur
i brekkunni til ad skorda jardveg.

—

® Sja vidauka / Appendix 2, einnig Howells GI]O[ag

hins isl.fornleifafélags 2000-2001, bls, 219-2 Alq
19 Bjarni F Einarsson: Fornleifarannsékn i A
landnam. (Skyrslur Arbajarsafns XLIX), Reykjavik 1995, bls. 49 og 50)
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Slikur fragangur var medal pess sem fram kom a efri hluta l6darinnar Adalstreeti 14-
16. Armurinn sem la til austurs par fra geeti verid hluti ar gardi & 166amorkum.
Hledslan var i haedinni 4,50 — 5,00 metrar yfir sjo. Fra peirri heed og um 20 — 30 cm
nidur voru litillega hreyfd 16g. Par nedan vid var komid i 6hreyfd 16g og i klépp um
metra undir hledslunni. Nokkru var safnad af lausafundum vid vélavinnuna, og virdast
peir hlutir sem hagt er ad timasetja vera fra 18. 6ld og yngri, einkum leirkera- og
Kritarpipubrot.

om

Pit (1125)

S~
— =

10m y
/

19th century
house
excavated
in 1971-2

19TH CENTURY

pegar fylgst var med vélavinnu sunnantil & byggingarsvaedinu, a 160 Tung6tu 2, kom
i 1j6s hola, eining [1125], skammt vestan vid grunn timburhussins stora & 160
Adalstreetis 18 fra 1902, sem var kallad Uppsalir. Hola pessi um 1,5x 1,3 m, en 0.5 -
0,7 m djup, en liklega skert ad ofan af nylegu raski, og geti pvi hafa verio dypri i
fyrstu. Han var grafin nidur i 6hreyfd 16g. 1 henni var moéoskublandadur jardvegur.
Liklegt er ad hola pessi sé fra 19. 6ld, en pad verdur pé ekki fullyrt med vissu.

20. 6ld

A pessum stad er mikid rask vegna sidari tima framkvaemda, eins og vid er ad blast i
midbae Reykjavikur. Allt var adalrannsdknarsveedio skorid i tvennt af skurdi fyrir
skélplogn og vatnslogn. Sa skurdur 14 um 3-4 metrum austar en austurveggur skala og
var 1,4 metra breidur. Hann var grafinn nidur a eda i malarkambinn sem er undir
midbanum i Reykjavik og hefur pvi skorid i gegnum allar mannvistarminjar. Austan
hans nadi nyleg uppfylling einnig vida nidur undir moélina, eda nalaegt hadinni 2 m
yfir sjo.

Fundnir gripir

Fundir voru fremur fair vid pennan sidari patt uppgraftarins 2003. Engir gripir fundust
i fordyrinu, ekki fundust heldur neinir gripir i peim sorplégum sem telja ma ad
tilheyri skala, nema illa vardveitt hvalbein sem virtist tilskorid, AST03-1749 (i
einingu [1102] ). pad var steypt i plast til ad na pvi heilu, og feert til forvorslu i
bjodminjasafni islands en forvérslu er ekki lokid. Dalitid fannst af gler- og
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leirkerabrotum vid hreinsun, og einnig eru medal funda kritarpipubrot og bein, badi
brennd og o6brennd. Um fundna gripi Ur badum aféngum uppgraftar 2003 fjallar
Natascha Mehler hér & eftir.

Nidurstodur

Helstu nidurstédur haustafangans voru per ad i 1jés kom ad vid adur rannsakadan
skala var vidbygging & austurhlid, og hafdi verid inngangur i skalann eda fordyri.
Austasti endi fordyris pessa er skertur en pad virdist pod ekki vera mikid. Fordyri petta
hefur verid notad med skalanum. pad virdist byggt eftir ad hann var reistur, en liklega
ekki longu sidar. Orlitill veggbttur med landnamsgjosku i torfi fannst sunnan vid adur
rannsakad hus i Adalstreeti 18, og er ef til vill leifar gardlags. Nokkrir allstorir steinar i
oreglulegri rod austan skala kunna einnig ad vera leifar af gardlagi. Pa fundust
litilfjorlegar leifar af torfvegg an landndmsgjosku nordan fordyris. Allar eru pessar
veggjarleifar of illa vardveittar til pess ad sagt verdi um hvad par hefur verid. Allar
tilheyra paer fyrstu 6ldum busetu & stadnum. Eins og a rannsoknarsvaedinu 2001 hofou
sidan verid litil umsvif & skakinni sem rannsokud var haustid 2003 allt fr pvi ad
skalinn for ar notkun og liklega fram yfir lok midalda. bykk ljosbrin afokslog hofou
safnast fyrir & pessu timabili. EKki voru & rannséknarsvaedinu neinar byggingaleifar
sem med vissu ma telja fra 18. 6ld eda timum Innréttinganna. bad kann ad skyrast af
tvennu. A Innréttingatimanum var komin parna gata og eins var mikid af raski og
skerdingum fra 20. 6ld & sveedinu. Ekki voru heldur neinar yngri mannvirkjaleifar &
pvi sveedi sem rannsakad var, nema grjothledslur & 168 Grjétagotu 4, en toluvert af
fundnum gripum er frd pessu timabili. Peir voru margir Ur réskudum légum og
fundnir vid hreinsun.

Pegar allt er samantekid ma segja ad nidurstéour haustsins hafi stadfest og stutt
nidurstodur frd 2001. Hér vid Adalstraeti sunnanvert hefur & 10. 6ld stadid skali,
iveruhus med vidbyggingu ad sunnan og fordyri ad austan. Kolefnisgreiningar a korni
(r skéalag6lfinu benda til pess ad hann hafi verid i notkun & 10. 8ld.** Eftir ad hatt var
ad nota skalann virdast ekki hafa verid reistar byggingar nakvaemlega & pessum stad
um aldir, en &fokslog séfnudust fyrir ofan & rastunum. Ummerki fr4 18. 6ld og sidar
hafa ad mjog litlu leyti vardveist & skak peirri sem rannsokud var haustid 2003 vegna
umsvifa & 20. 6ld.

PG ad rannsoknin um haustid 2003 hafi adeins tekid til fremur litils 6raskads svadis
hefur hdn enn aukid vid vitneskju okkar um elstu byggdina i Reykjavik. Pad er eflaust
Oheett ad fullyrda ad ekki sé vida til 6llu itarlegri mynd af elstu busetu i nokkrum bae
eda borg.

11 5j4 vidauka / Appendix 2.
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Einingaskra (haustafangi AST 03) - Context List (Autumn 2003)

Context Type Description

1056 D torfhrun

1057 C skurdur fyrir skolpldgn

1058 C skurdur fyrir skdlpldgn / vatnsldgn

1059 D afoks- eda vatnsborin 16g

1060 D gréleitt lag

1061 D grabrunt leirkennt lag

1062 C skurdur f. skolplogn sunnantil a sveedi

1063 D brunt siltlag i halla

1064 D torfleifar

1065 D gratt punnt sorplag rétt yfir landndmslaginu

1066 G flokkur: byggingarleifar (vidbygging, fordyri)

1067 D torfleifar inni i [1066]

1068 D afokslag

1069 D torfleifar

1070 D lag med vidarkoli og 6sku

1071 D torfleifar, undir [1067], en péttara lag

1072 D fokmold med torftetlum og vidarkoli

1073 D torfhrun

1074 D vidarkolablettur

1075 D gult &fokslag inni i [1066] undir [1067]

1076 D blandad afokslag med vidarkolum

1077 D Dokkbrant /gréleitt punnt sorpborid lag

1078 D bunnt sorplag (S vio [1066] ) = 1065 ?

1079 D nyleg uppfylling

1080 C skurdur fyrir skélplogn

1081 D hrunid torf og steinar & N enda svadis —
veggjarleifar?

1082 D vidarkolalag

1083 D blandlag

1084 D bunnt vidarkolalag

1085 D bunnt vidarkolalag

1086 D brunt siltlag

1087 D grébrant lag med vidarkolum, austan lagnaskurdar

1088 D landndmslag, 6hreyft

1089 D blandad lag, torfhrun og silt, i vidbyggingu

1090 D golflag i vidbyggingu

1091 ST steinhledsla & 160 Grjotagotu 4

1092 D grjot vid sudurvegq (=1117)

1093 D steinar i N vegg vidbyggingar

1094 D lag i NA-horni vidbyggingar

1095 D steinar i noréurvegg vidbyggingar

1096 D golflag i NV hluta vidbyggingar

1097 D torfhrun ar sudurvegg Utbyggingar, nordan vid

hann
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Context Type Description

1098 D torfhrun

1099 D blandad grabrdnt silt med mol

1100 D grér leir, fyllingarlag undir vegg

1101 D torfhrun / veggleifar (?)

1102 D grar leir med miklu vidarkoli

1103 D raudgult silt med nokkru vidarkoli

1104 D linsur af rotudu torfi

1105 D grabrant siltlag, adeins leirkennt

1106 D torfhrun

1107 D lag m brunaleifum, aska, vidarkol, brennd bein

1108 D afokslag, silt

1109 D mooskulag, nedst i sorphaug

1110 D moaska rétt undir yfirbordi sorphaugs

1111 D vidarkolalag i sorphaug

1112 D grabrant lag efst i sorphaug

1113 G flokkur, einingar 1104, 1105, 1106, 1107, 1108,
1109, 1110, 1111, 1112

1114 D steinar i N-vegg fordyris (yfir 1039 + 1095)

1115 D steinar i N-vegg, ofan 4 [1114]

1116 S grjotlégn i inngangi

1117 S steinar6d milli nordurveggjar og hellulagnar

1118 D torfleifar, ef til vill hrun

1119 D bjappad yfirbordslag med steinum

1120 D bunnt vidarkolalag

1121 D gréleitt lag, samskonar og punnu sorpldgin

1122 D vidarkolalag punnt

1123 ST steinaréd

1124 D dokkgrétt sorpblandad lag (undir [1121])

1125 C hola med mooskubléndudum fokmoldarlégum

1126 < stallur grafinn i dhreyfd 16g

1127 D veggjarleifar med landnamsgjésku
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SKRA UM SYNI, HAUST 2003 - List of environmental samples, Autumn 2003

Tekin voru syni ar ymsum mannvistarlégum til fornvistfreedilegra rannsokna. Pau
hafa 6ll verid fleytt og sigtud, en ekki er buid ad vinna ar peim ad fullu. bvi er ekki
ljost hve god vardveisla er i pessum [6gum og hvort vaenta ma upplysinga til vidbotar.

Nr. | Eining | litrar | lysing lags

1 1065 | 20 punnt sorplag sunnantil

1067 | 20 torfhrunslag

1067 | 20 torfhrunslag

1065 |20 pbunnt sorplag sunnantil

1065 | 20 punnt sorplag sunnantil

1065 |20 punnt sorplag sunnantil

2
3
4
5 11065 |20 punnt sorplag sunnantil
6
7
8

1065 |5 punnt sorplag sunnantil

9 1065 |10 punnt sorplag sunnantil

10 /1068 |10 afok

11 | 1074 10 vidarkol

12 11078 |10 punnt sorplag

13 | 1078 10 sorplag

14 11078 |10 sorplag

15 | 1078K | 10 sorplag

16 | 10780 | 10 vidarkolalag i sorphaug

17 11078Q | 10 leirlag i sorphaug, m.vidark.

18 | 1078L |5 moaska i sorphaug, m.vidark.

19 | 1078F | 10 siltblandinn sandur m.vidark.

20 | 1078E | 10 brunalag, aska, vidarkol etc

21 | 1078H vidarkol
22 | 1078H | 10 lj6s moaska med vidarkolum
23 | 1120 vidarkol

24 | 1120 |10 kolaborid lag

25 (1120 |20 kolaborid lag

26 | 1121 |10 gréleitt mannvistarlag

27 | 1121 |10 gréleitt mannvistarlag

28 | 1122 |5 kolaborid lag

29 1124 |10 dokkgrétt lag
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Appendix 1 - The Finds
Natascha Mehler

The excavations at Adalstraeti 14-16 recovered a total of 1475 finds of various
materials such as glass, ceramics, wood, cork, metal, stone, plastic, gum, leather and
textile (see Table 1). Bones were treated as samples. The composition of post-
medieval and early modern artefacts is of very similar consistence to that of the
previous excavations carried out in 2001. Medieval and viking age finds are
essentially absent, despite the fact that new structures of the viking age longhouse
were discovered — one exception may be the remains of a possible whalebone
“sword” — currently awaiting the completion of conservation treatment.

Most of the artefacts were manufactured in the late 18™ and 19" century.
Unfortunately the area of excavation was heavily truncated and disturbed by modern
intrusions, thus a number of objects were either re-deposited or had to be treated as
loose finds and cannot serve as dating evidence for some contexts. The total time span
of the artefacts ranges from the mid 18" century to late 20™ century, only one glass
fragment is most likely of slightly older date (see glass vessels: 03-1557). The objects
are therefore analysed by their purpose or use rather by dividing them into
chronological order.

material |general name sum
ceramics | vessel ceramics 842
clay pipes 49
bricks, tiles 123
glass vessels 284
window fragments |76
wood building material 15
vessel base 1
button 1
cork stopper 2
metal objects 59
stone objects 18
plastic button, stopper 2
gum dental gum 1
leather fragment 1
textile fragment 1
total 1475

Table 1: Total sum of finds sorted by material and general name.
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1. Building material and remains of structural objects

Building material is represented by bricks and roof tiles and window glass, structural
objects include a number of nails of various size and fragments of timber.

1.1. Bricks

In total 116 fragments of bricks and 7 fragments of roof tiles have been recovered.
The fabrics of those bricks correspond well with that of brick types I, Il and IlI
recovered during the excavations in 2001 (see table 2).? These types occur both in
periods of the Factories as well as in modern times, most likely due to re-use or re-
deposition. Most of the newly discovered bricks were found in contexts dating to the
19" century such as context 1032, and may in fact be re-deposited. The origin of those
bricks is unknown, but a Danish source is most likely. There are a few fragments of
roof-tiles but, it is unknown to which building they once belonged.

Find Nr. | Context | Quantity | Roof Tile | Typel | Type Il | Type Ill
03-1569 1003 1 1
03-1570 1004 2 1 1
03-1571 1005 1
03-1572 1010 10 10
03-1573 1020 1 1
03-1574 1020 4 2 1 1
03-1575 1025 1 1
03-1576 1026 1 1
03-1577 1029 4 3 1
03-1578 1032 17 17
03-1579 1033 1 1
03-1580 1033 8 2 4 2
03-1581 1034 24 16 2 6
03-1582 1035 3 3
03-1658 | Midden 1 1
03-1659 | Un-strat 9 9
03-1662 | Un-strat 1 1
03-1681 1051 1 1
03-1694 | Un-strat 3 3
03-1710 1079 3 3
03-1732 | Un-strat 5 2 3
03-1741 1079 17 2 7 6 2
03-1733 | Un-strat 5 5

123 7 58 42 16

Table 2: Brick and roof tile fragments according to fabric type (N = 123).

12 5ee Mehler 20014, 73f. and table 7.2.
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1.2. Wood

15 small fragments of wood were recovered which are most likely to be the remains
of building material such as planks or boards, although parts of furniture or tools
cannot be excluded. The pieces are rather fragmentary, burned and in poor condition,
thus it remains unknown what purpose they served (see table 3). None of them has
been worked.

Findsnr| context number of fragments
03-1604 1041 1
03-1603 1021 10
03-1634 1034
03-1631 1022
03-1629 1000
03-1632 1032
Table 3: List of unworked wood fragments.

IR e IS

1.3. Building material: Iron

Recovered building material made of iron includes nails, strap iron and a bolt
fragment (see table 4). In total 12 complete iron nails were found, in addition 9
fragments of other nails. All are heavily corroded, and all of them handmade rather
than machine made. The nails are of various size, ranging in length from 2,5 cm (03-
1691) up to 9,5 cm (03-1672). Their heads are either round or square shaped, their
shank section both round and square. None of the nails was found in a construction. 3
fragments of scrap iron were found, all of them rather small, their purpose unknown.
One bar-shaped iron fragment is most likely part of a bolt (03-1597).

Find nr.context general name sum
03-1691[1076 Nail fragment 1
03-1696/1078 Scrap iron fragment |1
03-1672peat ash midden|Nails, complete 2
03-1701jus Nail, complete 2
03-1705/1059 Nail fragment 1
03-1708/1079 Nail, complete 1
03-1717]1079 Nail, fragment 1
03-1593/1021 Nail, complete 2
03-1600[1043 Nail fragments 2
03-1599/1035 Nail fragments 2
03-1599/1035 Strap iron fragments |2
03-1597|1032 Bolt fragment 1
03-1594/1022 Nails, complete 5
03-1594{1022 Nail fragments 2

Table 4: List of complete nails, nail fragments, scrap iron and bolt fragments.
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1.4. Building material: Stone
5 tiny fragments of slate were recovered (3 unstratified). Slate does not occur
naturally on Iceland, but was imported for roofing houses.

Find nr. |context |sum

03-1720 1076 1
03-1721 1078 1
03-1726 us 1
03-1730 us 1
03-1748 us 1

Table 5: List of slate fragments.

1.5. Window glass

76 fragments of window glass were found, most of them made of green glass. They
were found in contexts 1022, 1025, 1026, 1029, 1032, 1033, 1034, 1035, 1044 and
1079. All fragments date to the late 18™ and 19" century.

2. Dress adornments and personal belongings

Items of dress adornments recovered include buttons made of copper alloy and wood,
fragments of leather and textile and a spur. In addition, clay pipes are considered as
personal belongings.

2.1. Buttons

Five buttons were recovered: three made of copper alloy, one made of wood, possibly
surrounded by leather, and one made of plastic (see Table 6). The white plastic button
03-1670 is of modern date. 03-1680 represents the poorly preserved fragments of a
button made of copper alloy, its shank still preserved, its total shape unknown.
Completely preserved is the copper alloy button 03-1657, although the decoration is
not visible anymore. Another complete button made of copper alloy was found in
context 1034 (03-1618). Its shape is round and flat, the backside bears a completely
preserved eye but with no visible decoration. All copper alloy buttons can be dated
stratigraphically by their connection with other datable objects to the late 18" and 19"
century. They are similar to those copper alloy buttons found during the previous
excavations at the site (for example AST 01-1047 or 01-1170"%) . The only button
made of wood was found in the top layer 1000 and is probably of rather modern date.

Find nr. context | material general name
03-1680 1051 copper alloy button
03-1657 1035 copper alloy button
03-1618 1034 copper alloy button
03-1614 1000 wood and leather (?) | button
03-1670 1000 plastic button

Table 6: List of copper alloy, wood and plastic buttons.

2.2. Leather

13 Mehler 20014, 76.
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19 small fragments of indeterminate leather were found in context 1004, although the
material is extremely deteriorated and the original shape remains unknown.

2.3. Textile

One fragment of textile was recovered. 03-1635 is now discoloured, appearing as a
brownish fine woven cloth. It was found in context 1021, a peat ash layer dating to
the early 19" century. It is not known whether the fragment is part of a dress or a
product made in the Factories.

2.4. Spur
Two fragments of a spur made of iron were collected as loose finds 03-1591. The date
of this artefact is unknown.

2.5. Clay pipes

Clay pipes bear witness of the use of tobacco at the site and are clearly personal
belongings. 49 clay pipe fragments were found in total: 6 of those show stamp
decoration but cannot be dated, 35 stem fragments are undecorated and are also
undated. As it is the case with the clay pipe assemblage recovered during the
excavation in 2001*, the new finds are mainly products of the well-known pipe
manufacturers in Gouda, The Netherlands, although imitations of other clay pipe
manufactories cannot be excluded in some cases.

Only eight fragments can be dated with certainty (see table 7). Unfortunately, most of
those are loose finds. None of the fragments date to pre 1733. 03-1692, the fragment
of a pipe head, which can be very closely dated to the period 1733 to 1739, but
unfortunately this fragment is a stray find. Marks represented on the preserved pipe
heals are rather common to be found in Iceland, and they appear on sites such as
Videy and Skalholt.”> The mark with the arms of Gouda, placed on both sides of the
heel, is a rather useful for dating the fragments. It was introduced in 1739 and had to
be placed on every pipe made in Gouda.*® 03-1609 is a rather interesting pipe head
most likely originating in England. The moulded decoration shows two animals, a lion
and an unicorn (?), in upright position and holding a medallion in their paws. The
inscriptions below the animals and around the medallion are not readable. A pipe
fragment found during the excavations in 1971-1972 appears to be similar, but is too
fragmented to be sure.'’

4 Mehler 2001b.

1> Mehler 2003, 177 table 2.

'*Duco 1987, 77.

" Mehler 2002a, 70 fig. 4.8. Here provenience suggested to be Swedish or Dutch.
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Finds nr. context | mark origin Arms of pipe maker Meulen®® Duco Dating
Gouda
03-1610 1033 VPS Gouda X Pieter Versluijs post 1746 1746-1829 1746 to early
Johannes Spit 1829-1838 19" cent.
03-1724 us key Gouda? X Machiel Storm 1730-1819 1730-1812 1739-1819
Jan van Borselen
Sijmen Groenendaal
03-1692 us VPS Gouda X Pieter Versluijs post 1746 1746-1829 1746 to early
Johannes Spit 1829-1838 19" cent.
03-1692 us Snake Gouda Cornelis Vermeul 1733-? 1733-1808 1733-1739
Cornelis van der Wal 1744-59 due to no heel
Lucas de Jong mark!
others" 2-1770
03-1609 1032 Gouda X post 1739
03-1609 1032 England? late 18
century
03-1605 us key Gouda X Machiel Storm 1730-1819 1730-1812 1739-1819
Jan van Borselen
Sijmen Groenendaal
03-1605 us three Gouda X Corneis Bouman 1730-? 1686-1839 1739—early
crowned Joris van der Dus 1748-? 19" cent.
squares others of van Dus
Hermanus Steinfort 1829-1842

Table 7: List of datable clay pipe fragments; pipes with arms of Gouda dates post 1739.

3. Working equipment
Only few traces of working equipment were found, including items used for fishing
and treating the fish, and a complete horse shoe.

3.1. Fishing equipment

Two dark grey basalt stones are worked but cannot be dated since they are
unstratified: 03-1584 is an almost complete net sinker of long oval shape and 16,5 cm
length, 03-1583 is a half preserved fish hammer of 17,5 cm diameter. These finds
indicate that fish has been processed at this location.

18 Dates by Meulen 2003 and Duco 1982.

19 5ee Meulen 2003, 41.
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3.2. Horse shoe
A complete but corroded horse shoe was collected as loose find (03-1590). It dates to
the 18" to 20™ century.

3.3. Other
Iron fragment 03-1723 is spatula shaped and most likely part of a tool. The object is
of uncertain date and origin.

4. Domestic utensils: ceramic vessels and vessel glass

The majority of artefacts recovered during the excavations consist of fragments of
imported vessel ceramics and vessel glass. The fragments belong to vessels used for
preparation, storage and the serving of food and drinks. These objects were made in
many different countries: England, Germany, Denmark, The Netherlands and
different continents including Asia and North America.

The ceramics are analysed by their fabric (see Table 8): including redwares,
stonewares, faience, European and Asian porcelain, and industrial refined
earthenwares such as creamwares, pearlwares and whitewares.”

type of ware sum | %
Redwares 383 |45,7
Faience 29 3,4
Stonewares 29 3,4
Whitewares 258 30,8
Asian porcelain 18 2,2
European porcelain 28 3,4
Creamware 76 9,2
Pearlware 9 1,1
Other 5 0,6
842 100

Table 8: Distribution of vessel ceramic ware types.

4.1. Redwares

45,7% of all ceramic sherds discovered are made of redware. Redware is the most
common ceramic fabric in the early post-medieval period up to the beginning of the
19" century. A number of fragments have already been found during the excavations
in 2001, and some of the newly discovered sherds are part of the same vessel whose
fragments were found previously. The 2003 material includes various vessel forms :
tripods, pans, bowls, plates, serving dishes and tea pot.

2% Industrial refined earthenwares and porcelain were identified by Gavin Lucas. | am very grateful for
his help.
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Finds nr. | context | quantity | date origin vessel form
03-1518 1026 12 late 18" to 1 tripod (4 fragments), 1
early 19" plate (min. 1 frag.), 1 sieve
cent. (1 frag.), others
03-1517 1025 7 late 18" to 2 bowls, other
early 19"
cent.
03-1521 1029 4 18./19" cent. 2 pots or bowls, others
03-1713 1079 13 18./19" cent. 1 plate (3 fragm.), 1 plate (3
fragm.), 1 bowl (2 fragm.),
others
03-1693 us 39 18./19" cent. 1 bowl (11 fragm.), 1 tripod
(3 fragm.), 1 nplate (1
fragm.), 1 bowl (2 fragm.),
others
03-1719 us 12 18./19" cent. | England 1 plate from Staffordshire,
England (1 fragm.), 1 storage
jar (2 fragm.), others
03-1505 1002 3 18" cent. Denmark? | 1 little pot
03-1506 1003 4 19" cent. 1 tea pot (1 fragm.), others
03-1512 1021 1 19" cent. pot
03-1500 1000 1 18" cent. Netherland | 1 tripod pan
03-1500 1000 1 18" cent. England Staffordshire bowl
03-1525 1033 3 late 18" /| Denmark 1 serving dish
early 19" | or
cent. Germany

Table 9: Selection of significant redware types with vessel forms, dates and provenance.

Four fragments of a redware tripod were found in context 1026. The tripod is of fine
red material, its inner and outer surface covered with an orange lead glaze, the
exterior part in addition has yellow and green circular decoration, especially close to
the handle (03-1518). The vessel was made in the late 18" or early 19" century. The
rim of a large redware plate is unfortunately a stray find (03-1719). It originates in
Staffordshire, England, where it was produced in the 18™ century.?! It probably
belongs to the same vessel as 01-335, found during the excavations in 2001 in a
context belonging to the later Factory, thus dating after 1764.% Its fabric is dark red to
brownish, the inside is slip-coated and covered with a clear, dark brown lead glaze.
The vessel has been moulded and then afterwards turned on a potters wheel. 03-1500,
the base of a bowl, is also of the same Staffordshire material and also a stray find.

2! Stephan 1987, 207 ff.

22 Mehler 2002b, 123.
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The rim of a small pot, probably Danish in origin, was found in context 1002 (03-
1505). The glaze is orange, the outside in addition has painted decoration, now fallen
off. A bigger pot is represented by 03-1512, found in context 1021. The outside is
covered by a white slip and a covering green glaze, the inside is glazed with orange.
Three fragments of a rather large redware serving dish were found in context 1033
(03-1525). The vessel’s interior and rim area is covered with a white slip and a green
glazed. The rim is upright with a diameter of ca. 26 cm. A 19" century tea pot is
represented by a spout of redware covered with dark brown glaze (03-1506). A large
fragment of an 18™ century large tripod pan is unfortunately a stray find. It is part of
the same vessel (01-306) found in 2001.% The vessel probably originates from The
Netherlands or Northern Germany and belongs to the later Factory period, and all
connected to the rebuilding activities shortly after the fire thought to have taken place
in 1764. The pan originally had a diameter of ca. 27 cm. It is 7.2 cm deep and very
sooty on the outside due to heavy utilisation. In- and outsides are covered with orange
lead glaze.

4.2. Faience

3,4 % of all sherds discovered are made of faience. This refers to tin-glazed redwares
often polychrome decorated. As with some of the redwares, some of the newly
discovered faience sherds belong to vessel sets whose fragments were found in 2001.
Vessel forms include plates and bowls.

Finds nr. | context | quantity | date origin vessel form

03-1517 | 1025 1 late 18™ to 19" cent. plate

03-1522 | 1029 7 late 18" to early 19" | The Netherlands | 1 bowl
cent.

03-1507 | 1003 1 late 18" cent. 1 handle

Table 10: Selection of significant faience fragments.

The body sherd of a late 18™ to early 19" century faience plate was found in context
1025 (03-1517). The plate had been repaired with drilled holes. The outside is
unglazed, the inside is covered with a whitish tin glaze and blueish to purple lined
decoration, possibly depicting a landscape. Seven fragments of a Dutch faience bowl
were found in context 1029 (03-1522). The vessel can be dated to the late 18" and the
beginning of the 19™ century. It is part of a set of plates and bowls whose fragments
were found during the excavation in 2001 (01-026 and 01-103).

4.3. Stonewares
3,4 % of all vessel ceramic sherds are made of stoneware, originating in Germany and
England. Vessel forms include bottles and storage jars of various size.

23 Mehler 2002b, 122.
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Finds nr. | context | quantity | date provenance vessel form
03-1517 | 1025 |1 late 18™ to early unknown
19" cent.
03-1521 | 1029 7 late 18" to early | Germany or | 1 bottle (6 fragm.),
19" cent. England other
03-1707 | 1079 1 19/20™ cent. unknown
03-1713 | 1079 |4 19./20" cent. 1 storage jar (4
fragm.)
03-1502 | 1000 6 1840-1920 England 6 storage jars
03-1707 | 1079 1 19" cent. England unknown
03-1713 | 1079 4 mid to late 19" | England 1 jam jar
cent.
03-1506 | 1003 3 19" cent. Germany or | 1 storage jar
England
03-1523 | 1032 2 19" cent. 1 bowl?

Table 11: Selection of significant stoneware fragments by date, provenance and vessel form.

Six fragments of a late 18" to early 19" century small sized mineral water stoneware
bottle were found in context 1029 (03-1521). The bottle is of German or English
origin, its fabric light grey, the inside covered with a dark buff slip, the outside partly
salt glazed. 03-1502 includes the remains of six different mid 19" century storage
stoneware jars produced in England, all of them industrial and made between 1840
and 1920. Three of them are complete, three others fragmented. Five are of the same
origin and manufacture and are most likely to be part of a set. Their fabric is light
beige and fine and completely covered by a transparent salt glaze. Two different sizes
are represented: three are ca. 13,9 cm high with an inner rim diameter of 6,7 cm, two
are slightly smaller with a height of 11,0 cm and an inner rim diameter of 6,0 cm. No
serial number is visible on the vessels. The sixth storage jar is of a different fabric:
light grey, with clear salt glaze and blueish blemishes. This storage jar is cylindrical in
shape, the walls ending in the rim without a shoulder. The outside is decorated with
vertical rillings. In context 1079 were found four fragments of another storage jar
made of similar fabric and decoration (03-1713). A rather large 19" century storage
jar is represented by fragments 03-15086, its origin either Germany or England.

Of unknown stoneware type are two fragments found in context 1032 (03-1523)
which belong to a bowl-like vessel. The fabric is dark grey, the outer surface with a
metallic tinge, the inside covered with a dark brown blistery lead (?) glaze. This is
dated to the 19" century by association with redwares found in the same context.

4.4. Asian and European porcelain

Luxurious ceramic types such as Chinese porcelain, but also European porcelain, were
found in small numbers. 2,2 % of all sherds could be identified as Chinese porcelain
and 3,4 % of European origin. Most of the vessels, like the Chinese porcelain, are
part of tea or coffee services: cups and saucers with minimal decoration. Other vessel
forms include a bowl and plates.

37



Finds nr. | context | quantity | date origin vessel form
03-1707 1079 1 19" cent. Germany doll face, 1 fragment
03-1713 1079 3 1 saucer, 1 cup, 1 plate
03-1689 1059 1 19" cent. Europe unknown
03-1516 | 1025 1 19" cent. China unknown
03-1519 1026 1 early 19" cent. | Denmark bowl
03-1519 1026 1 early 19" cent. | China Plate
03-1520 1026 2 early 19" cent. | China 2 plates
03-1713 1079 1 mid 19" cent. Europe saucer
03-1676 us 1 Europe
03-1522 1029 1 late 18" to | Denmark or | cup
early 19" cent. Germany
03-1515 1022 2 late 18™ cent. China 1 cup
03-1503 1000 1 early 19" cent. | England 1cup
03-1503 | 1000 2 19" cent. Denmark 1 bowl
03-1527 1033 2 mid to late 18" | China 2 cups
cent.
03-1529 1034 5 mid to late 18" | China 2 cups
cent.

Table 12: Selection of significant Chinese and European porcelain fragments.

Chinese Porcelain was found in several contexts, for example two fragments of the
same plate made in the early 19™ century (03-1519 and 03-1520), both found in
context 1026. The vessel is decorated with a rose in the center. Two fragments of a
small cup of the 18™ century were found in context 1022 (03-1515).

European porcelain found during the excavation in 2003 comes from Denmark,
England and Germany. Worth mentioning is the fragment of a dolls face made of
bisque porcelain found in context 1079 (03-1707), showing a part of the brown
painted left eyebrow and eye on buff background. The doll was most likely made in
Germany and dates to the second half of the 19" century.?* Of Danish origin is the
porcelain bowl fragment 03-1519, dating to the 19" century. Rim fragment 03-1713,
belonging to a saucer with painted decoration showing a pink flower is probably of
European origin. From Germany or Denmark, the rim of the cup 03-1522 (maybe
Royal Copenhagen?), dates to late 18" and early 19" century. Made by the Danish
factory of Royal Copenhagen are two fragments of a small 19" century bowl or cup
(03-1503) with blue painted decoration. Of English origin is a small complete cup
made of porcelain with gilded rim, the wall bears a painted brownish-red floral
decoration (03-1503).

2 A very similar fragment was found in Skélholt (SKH 02-021), here identified as made in Bavaria,
Germany; see Lucas 2002, 51 f.
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4.5. Whiteware

The term “Whitewares” includes 30,8 % of all ceramic fragments found and refers to
the standard body of most refined earthenwares post-dating c. 1820. Most of the
vessel forms are plates, cups and saucers with some dishes and bowls and a moulded
jug. The origin of most fragments is to be found in England and Denmark, with a
single plate most likely manufactured in North-America (03-1655). A number of
whiteware fragments were recovered in unstratified contexts.

Finds nr. | context | quantity | vessel form | date origin
03-1665 | 1125 4 other 19" cent.

03-1655 | us 1 jug late 19" to early 20" cent. | Denmark?
03-1655 | us 1 plate late 19" to early 20" cent. | America
03-1522 1029 18 1 bowl early 19" cent. England
03-1512 1021 3 1 plate 19" cent. Denmark
03-1511 1021 3 3 cups early 19" cent. England

Table 13: Selection of whiteware fragments.

A fragment of a whiteware moulded jug with a bearded mans face at the spout was
probably manufactured in Denmark at the late 19" or early 20" century (03-1655).
The same context contained a part of a whiteware plate (03-1655) bearing the potter’s
mark at the base: a crown with the inscription “BIRMINGHAM?” below, surrounded
by the names “KANNREUTHER FRAUER & CO”. Although the manufacturer’s
name sounds German and the place name Birmingham suggests the provenance to be
English, the plate most likely originates in America, where it was made at the end of
the 19" or the beginning of the 20™ century. A small fragment of a whiteware plate (?)
with painted decoration (03-1512) shows the letters “FREDENSBO “, the last letters
missing, and is most likely of Danish origin . Of English origin is the whiteware bowl
03-1522, whose fragments were found in context 1029. The outside is covered with a
blue handpainted landscape decoration. Of English origin is a whiteware vessel with
willow pattern, made in the 19" century (03-1503). Other whiteware decorations
include sponge pattern, slip coating and at least three different transfer printed
ornaments on whiteware cups made in England, dating to the early 19" century (03-
1511), but most were collected as stray finds (all 03-1501).

4.6. Creamware

As with the whitewares , most of the creamwares (9,2 % of all ceramic fragments),
were recovered in unstratified contexts. The production of creamwares started in
England during the mid- 18" century. Fragments found during the excavation date
from the late 18" to 19" century. Vessel forms include plates and cups.

Finds nr. | context | quantity | vessel form | date | origin
03-1516 1025 5 1 plate (4 fragm.), 1 cup (1| late 18" to | England
fragm.) early 19"
cent.
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03-1693 us 5 1 plate with fether edged | 1780-1800 | England

decoration
03-1526 1033 17 2 cups, 1 plate, others late 18" to | England
early 19"
cent.

Table 14: Selection of creamware fragments.

Five fragments of a feather-edged decorated plate are stray finds. They can be dated to
the years ca. 1780 to 1800, and were manufactured in England (03-1693). A half
creamware cup with black decoration showing a shepherd sitting under a tree, was
found in context 1033 (03-1526), the vessel can be dated to the late 18" or early 19"
century.

4.7. Pearlware

Pearlwares were developed about 1780 and were intended to imitate porcelain; only a
few vessels are represented here, 1,1 % of all ceramic fragments and all are part of
tablewares.

Finds nr. | context | quantity | vessel form | date | origin
03-1522 |1029 |8 | 1 bowl | 1780-1820 | England
Table 15: Selection of pearlware fragments.

Eight fragments of a pearlware bowl were found in context 1029 (03-1522). The
vessel was made in England between 1780 and 1820. The outside shows blue painted
floral decoration.

4.8. Other earthenwares
0,6 % of all recovered ceramic fragments are of unknown earthenware fabrics.

Findsnr. | context | quantity | date origin vessel form
03-1521 1029 11 19" cent. 1 storage jar
03-1528 | 1034 5 18" cent. | Denmark 1 cooking pot

Table 16: Selection of other earthenware fragments.
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Eleven fragments of yellow earthenware belong to a 19" century storage jar of
cylindrical shape, the fabric is yellow, the outside covered with a brownish glaze (03-
1521). Its origin is unknown. Five fragments found in context 1034 are made of
greyware and belong to a so called Jydepot, referring to a vessel form (pot) of
greyware with polished outer surface and originating in Denmark, dating to the 18"
century (03-1528).%

4.8. Glass vessels

284 glass fragments found during the excavations are part of vessels, such as bottles
of various size, drinking glasses, medicine flasks, ink pots and vases. The estimated
minimum number of vessels represented is ca. 62. The assemblage is the second
largest material group of this excavation. With one exception all glass finds belong to
late post-medieval and modern times. In almost all cases the provenance of those
vessels is unknown. Only one body sherd (03-1557) found in a modern context,
belongs most likely to a late medieval or early post-medieval bottle . The neck is of
long and cylindrical shape, the material very thin, blown, light green with many air
inclusions. The material resembles that of a similar fragment found during
excavations at bingvellir, although here belonging to a drinking glass.?® The
Adalstrati fragment was found together with glass fragments of the 19" and 20"
century and is re-deposited. As the excavation area was heavily truncated, a number
of 18" century vessel fragments are re-deposited as well and were found in more
recent contexts.

vessel form min. vessel amount
beer bottles 13
wine bottles 19

liquor bottles
soft drink bottles | 1

other bottles 2
perfume bottle 1
medicine flasks 15
storage bottles 2
drinking glasses 3
wine goblets 3

Table 17: Reconstructed minimum amount of glass vessels according to forms (N = 62).

Most of these vessel are of industrial made and pressed glass. The fragments were
grouped by their vessel forms. Bottles were sorted by their former contents.

Beer, wine and liquor bottles
Most of the bottles can be identified as beer and wine bottles. Five beer bottles were
completely preserved, e. g. 03-1539 bearing the letters AC at the base and dating to

% For so called “jydepots” see Schia 1981.
26 Mehler 2002a, 352 and 355.
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the late 19" and early 20" century. Another green cylindrical bottle without
inscriptions is most likely a beer bottle (03-1540), with its cork stopper preserved
inside. No complete wine bottles survived in tact, but the rim and neck sherd (03-1538
) is part of such a vessel. A complete cylindrical bottle made of green glass has also
its cork stopper preserved inside the vessels body. Along the neck is written
“STIBBE'S CACAO EXTRA” (03-1540). All bottles mentioned here were found in
the top layer and are stray finds.

A rectangular-shaped bottle made of clear glass most likely contained liquor (03-
1539), as well as a rectangular shaped blown bottle made of brown glass with air
inclusions (03-1547), the latter found in context 1022. Rim 03-1554, found in context
1033, belongs to a square-shaped liquor bottle of the 18" century made of light green
blown glass, the neck is short, the rim slightly everted with a cordon. A completely
preserved bottle made of green pressed glass is rather small and probably also
contained liquor (03-1553). The base 03-1712 is of green pressed glass and bears the
inscription “1 LITER HULSTKAMP” and a serial number 3108. It once belonged to a
bottle of Hulstkamp Genever, made in The Netherlands. Hulstkamp Zoon & Molyn
were the most prolific gin distillers and distributors between the early 1850s and
1920. The fragment was found in context 1079, a layer dated by finds and stratigraphy
to the second quarter of the 19" century.

Medicine and perfume flasks

Ca. 15 medicine flasks are represented in the find assemblage. One little flask made of
clear glass and with a rectangular body probably contained perfume. Its four walls are
decorated with striped frames. The neck is rather short, the rim everted (03-1540).
Probably for the storage of medicine, is the small flask with rectangular body and a
thick neck, its cork stopper preserved inside the body, also the little flask with
cylindrical body and long neck, its cork stopper still in place. The wall bears the
inscription “VALDEMAR JORGENSEN KJZBENHAVN”, surrounding three little
stars (both 03-1540). Out of the top layer comes the fragment of a modern pharmacy
bottle of squared shape made of brown glass (03-1552). The rim is lost, but neck and
shoulders survive. An almost complete modern medicine flask was found in context
1000 (03-1535). The cylindrical - shaped vessel is made of brown pressed glass, the
rim is shaped to take a stopper with screw thread. The body is decorated on one side
with vertical rillings and the inscription "INECTQO”, the base bears the (serial?)
number 10.

Storage bottles

The remains of two storage bottles were recovered. Rim fragment 03-1559 belongs to
a storage bottle with short neck, everted rim and probably rectangular body. The
fabric is dark green and contains many air inclusions, the vessel is blown. Of a very
similar bottle, but with slightly bigger rim diameter, is rim fragment 03-1560.
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Ink bottle and other

The peat ash midden contained the fragment of a small dark blue bottle made of
blown glass with air inclusions (03-1656), dating most likely to the 18™ century. The
bottle is blown and has a long, slim and undecorated neck, an upright rim, a sloping
shoulder and flat ovoid body decorated with stripes. 03-1539 is a complete ink bottle
made of clear pressed glass, its rim slightly chipped. The body is of rectangular shape.

Wine goblets and other drinking glasses

The remains of three wine goblets and three other drinking glasses were found. These
are two rim fragments of a cylindrically shaped drinking glass made of clear glass (
03-1554). The rather short stem 03-1542 shows a tear shaped air inclusion inside and
belongs to a blown wine goblet made of clear glass. The vessel can be dated to the
18"™ century. Rim fragment 03-1555 is made of similar material and belongs to a bow!
of a similar wine goblet.Context 1033 contained a rim fragments of another wine
goblet (03-1554).

5. Other finds

Other finds cannot be sorted into such categories because their purpose is unknown.
These finds include small fragments of copper alloy sheets (03-1616, 03-1615), a
rather big lead fragment (03-1690) found in context 1059. It could be part of a lead
tube. Nine unworked stones were collected because they do not appear naturally on
the site. Stone types include jasper (2), quartz (1), coal (4) and unknown types (2).
Another jasper fragment (found in context 1078) has been worked and could have
been used as flint strike-a-light (03-1702). Completely preserved is the wooden base
of a small stave box (03-1635), made of oak. It was found in context 1021 dating to
the early 19" century. Modern finds include a screw stopper made of plastic (03-
1720) and the fragment of a dental gum palate (03-1672).
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18th century Dutch and English
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19th century incl Danish

early 19th century?
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late 18th century Chinese

19th century Chinese ; late 18-19th
century English
late 18 or 19th century

late 17 to 19th century S
Scandinavian?

early 19th century Chinese and
Danish

early 19th century Chinese (assoc
1519)

late 18 or 19th century German or
English; 19th century

late 18 or 19th century Dutch; also
Danish or German and English

19 th century

early 19th century?

late 18 to 19th century
Danish/German
late 18 - 19th century English

mid to late 18th century Chinese
18th century Danish (Jydepot)
mid to late 18th century Chinese
late 18-19th century

late 18-19th century

late 18 -19th century

late 18 -19th century

20th century
19th century
late 19 - early 20th century

late 19 -early 20th century

18th century

19-20th century
18th century
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Find  Unit Name Material Type Weight  Count Spot Date

1551 1029 Glass Vessel/window 184.94 12 19th century

1552 1000 Glass Vessel 1268.67 7  20th century

1553 1000 Glass Vessel 1533.3 3 19th century

1554 1033  Glass Drinking glass/vessel 500.43 32 18th century

1555 1032  Glass Drinking glass 226.43 30 18th century

1556 1032  Glass Window 44.7 7

1557 1033  Glass Vessel/bottle 359.88 18 late medieval/early post med

1558 1033  Glass Window 60.17 17

1559 1034  Glass Vessel 344.08 20 late 18 - early 19th century

1560 1035 Glass Vessel 111.38 9 late 18- early 19th century

1561 1035 Glass Window 4.83 3

1562 1041  Glass Vessel 1.57 1

1563 1043  Glass Vessel 2.77 2

1564 1043  Glass burnt 247 9

1565 1043  Glass Window 7.67 2

1566 1044  Glass Window 19.68 6

1567 1046  Glass Vessel 25.74 6

1568 From Section Vessel 60.38 1

1569 1003  Brick 351.91 1 Type IlI; post 18th century

1570 1004  Bricks 2350 2 Types | and IlI; post 18th century

1571 1005 Bricks 12.15 2 Type I; post 18th century

1572 1010 Bricks 162.77 10  Type Il; post 18th century

1573 1020  Brick 2250 1  Type I; post 18th century

1574 1020  Bricks 1209.86 4 Type |; Type Il; Type IlI; post 18th
century

1575 1025 Brick 17.25 1  Type I; post 18th century

1576 1026  Brick 13.99 1  Type I; post 18th century

1577 1029  Bricks 635.65 Type |; Type Il1; post 18th century

1578 1032  Bricks 132.94 17  Type I; post 18th century

1579 1033  Brick 800 1  Type I; post 18th century

1580 1033  Bricks 278.98 8 Type |; Type II; Type IlI; post 18th
century

1581 1034  Bricks 764.51 24 Type |; Type Il; Type IlI; post 18th
century

1582 1035 Bricks 1060.49 3 Type Il; post 18th century

1583 1000 Stone Fish hammer 1020 1

1584 1000 Stone Net Sinker 925 1

1585 1001  Stone Rooftile? 35.65 1

1586 1010 Stone Burnt, indet 4.92 1

1587 1021  Stone Pitchstone/biksteinn 16.86 3

1588 1025 Stone Rooftile? 21.47 1

1589 1043  Stone Slag? 125.29 2

1590 1000 Metal/lron Horseshoe 150.24 1

1591 1000 Metal/lron Spur 25.39 10

1592 1003  Metal Object 12.55 1

1593 1021  Metal/iron Nails 23.33 2

1594 1022  Metal/lron Nails 73.76 5

1595 1022  Metal Keyhole 77.44 1

1596 1029 Metal Object 28.56 1

1597 1032  Metal/lron Nails 16.49 1

1598 1035 Metal Object 3.1 1

1599 1035  Metal? Slag? 29.73 3

1600 1043  Metal/lron Nails 2.88 1

1601 1004  Misc Tarred Paper 67.45 8

1602 1004  Leather Indet 40.82 19

1603 1021  Wood Burnt, unworked 4.21 10

1604 1041  Wood Unworked 231 1

1605 1000 Clay pipe Bowl 50.4 14 post 1739-1819, Gouda (Netherlands)

1606 1022  Clay pipe 6.59 3

1607 1025 Clay pipe 3.82 2

1608 1026  Clay pipe 2.27 1

1609 1032  Clay pipe Bowl 14.52 3 18th century English
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Quartz?
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4.83
2.37
128.94

2.73

3.34
70.54
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nd European porcelain

19 - 20th century
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Type I11; post 18th century

Possibly roofing

19th century incl European

post 1746-early 19th century, Gouda
(Netherlands)

late 18 or 19th century ; 1780-1800
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Type [; post 18th century

Window sherd?17th century; rest 19-
20th century

Flake? Could be reddish flint
Waterworn

19th century?

19 or 20th century incl English and
German (doll face)

Type IlI; post 18th century
18-20th century
mid 20th century

late 18 to 20th century incl English;
mid 19th century European

19 - 20th century
Possibly includes base of tin can

Late 18 or 19th century English
Modern
Waterworn

Tanged probably modern
post 1739-1819, Gouda (Netherlands)
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Appendix 2
The Settlement of Iceland in Light of New 14C Dates from Reykjavik

Gardar Gudmundsson®, Arny E. Sveinbjornsdéttir®, Jan Heinemeier®
YInstitute of Archaeology, Barugata 3, 101 Reykjavik, Iceland;
2Science Institute, University of Iceland, 1S-107 Reykjavik, Iceland:;
*Institute of Physics and Astronomy, University of Aarhus, DK-8000 Aarhus, Denmark

Introduction

Icelandic written records from the 12" century state that the first settlers came to
Iceland in AD 874 thus marking the beginning of the Settlement period, or Landnam.
The archaeological record does not contradict the written sources. Previous 14C dates
from various excavations around the country, however, have suggested that the
Landnam took place up to 150 years earlier, in the 7" or 8" century (Nordahl 1988,
Hermanns-Audardottir 1989). This has caused a fierce, if not unproductive, debate
among Icelandic, as well as foreign scholars. Various reasons have been put forward
to explain the high 14Cdates, for example volcanic or geothermal activity and the so-
called “island effect” (Olson 1983).

Landnam Iceland - birch wood samples
Suéﬁrgata‘3-5
U-2534 970+75BP e,
U-2680 1375+70BP matliaa
U-2720 1270+90BP _JAiReass. .
U-2741 1330x40BP e A
U-2743 1140+65BP IS~ N
U-2671 1150+55BP . e
U-2672 1345+60BP _Aes
U-2678 121026080 e et |
U-2682 1090+80BP — rnadill.
U-2719 1360+60BP Y VN
U-2721 1050+85BP R~ Ve
U-2676 1260+55BP Aenes
U-2679 1080+60BP  — .
U-2739 1310+70BP Al .
U-2677 1250+100BP | > O N
U-2535 810+70BP st
U-2740 1280+65BP__ e
U-2742 1150+60BP BN~ N
U-2674 1060+55BP %_

500 1000 1500
Calibrated date AD
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Landnam Iceland - birch wood samples

Suéurgafa 7

K-4271 1110+75BP e -

Tjarnargata 4

U-2082 1140+70BP

Adalstreeti 14

U-2167 1190+90BP %
Y v

Calibrated date AD

U-4030 305+100BP . WEENR W

U-2530 1330480BP

Adalstreeti 18

U-2592 1140+90BP %

U-2593 960+90BP T N

U-2617 1280+120BP

U-2618 685+110BP et
500 1000 1500

Previous **C datings of charcoal samples from the Reykjavik excavation. (Nordahl 1988).
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Landnam Iceland - birch wood samples

Hei‘maey‘

U-2529 1260+60BP Ases

U-2531 1060+65BP _Aatlh _ .

U-2532 550+60BP I AN W Y W N

U-2533 1240+60BP A .

U-2660 1390+60BP et

U-2661 1340+60BP

U-2662 1240+50BP 7%

U-2663 1300+60BP A, .

U-4402 1035+65BP | S Y

‘ ‘ ‘ ‘ ‘ ‘ A ~— B W
U-4403 1070+75BP Al _ .
L ‘ L

Calibrated date AD

500 780 1000 1500

Samples of charcoal previously dated (mainly in Uppsala) from Heimaey, Vestmannaeyjar
(Hermanns-Audardéttir 1989). Forced latest landnam age limit: AD 780 (allowing for one outlier).

There is little doubt that the material submitted to the laboratories which give these
high dates are, as far as they go, true and accurate dates. The question is whether these
dates are meaningful in terms of the archaeology. The material used that has given
these high 14C dates has predominantly been charcoal (Betula pubescens). We
suggest that material to be submitted for 14C dating must be carefully selected. We
recommend that, one should avoid charcoal but opt for seeds of annuals, such as
barley which has the advantage of a short “shelf life”, typically being consumed
within a year from the time it was harvested. Alternatively, or additionally for
comparison and confirmation, bones of young domestic animals should be preferred
to charcoal.

New “C dates from Reykjavik

During archaeological excavations in the centre of Reykjavik in 2001, a Viking Age
longhouse was discovered (Roberts 2001). The longhouse had been built shortly after
the Landnam tephra had fallen. The whole longhouse floor was sampled layer by
layer and flotated to extract charred plant remains. This facilitated the extraction from
contemporary cultural layers of, among other things, both charcoal and charred grains
of barley (Hordeum sativum) for 14C dating. Fragments of charred bone was also
obtained, but these contained too little material for reliable 14C dating results.
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The Landnam tephra is a volcanic ash layer that has been associated all over Iceland
with the earliest cultural layers (hence the name). The results of several 14C dates of
organic remains adjacent to the Landnam tephra give AD 845+45 (Hallsdottir 1987).
This result is confirmed by the precise result AD 871+2 obtained by absolute dating
of the ash layer in the GRIP ice core in Greenland (Gronvold et al. 1995).

Landnam Iceland - barley grain/charcoal

Ba‘rley g‘;rain:‘

AAR-7610

1102+35BP

AAR-7611

1092+39BP

AAR-7612

1150+36BP

AAR-7613

1087+35BP

AAR-7614

1218+40BP

AAR-7615

1153+36BP

AAR-7616

1129+35BP

AAR-7617

1152+36BP

Chércoél,

birch:

AAR-7618

1082+37BP

AAR-7619

1282+35BP

AAR-7620

1184+35BP

AAR-7621

1210+33BP

AAR-7622

1262+35BP

AAR-7623

1226+33BP

AAR-7624

1192+36BP

AAR-7625

1236+35BP

500 780 1000 1500
Calibrated date AD

!¢ datings of charcoal and barley from the Reykjavik excavation in 2001.

Results
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The charcoal samples from the excavation in Reykjavik in 2001consistently yield
dates about 130 years older than the barley grains. The 14C dates of the barley are in a
general conformity with dates of the Landnam tephra from the GRIP ice core given
the relation of the cultural layers to the Landnam tephra.

. ’ 4 .

Charred seeds of barley (H. sativum).

Conclusion

Although the results of the investigation presented here may not solve all problems
related to 14C dates from Iceland, some basic conclusions can be drawn from it. Our
result indicate that the dry wood used by the first settlers in Iceland to build their fires
most likely had been dead for more than a century. This makes ‘landnam’ wood
unsuited for 14C dating. AMS technique in 14C dating and careful sampling and
extraction methods facilitate the use of seeds for dating cultural layers in Iceland with
more confidence than previously possible.

Roberts H.M. 2001. Fornleifarannsdkn & I6dunum/Archaeological Excavations at
Adalstraeti 14-18, 2001. A Preliminary Report/Framvinduskyrslur. Fornleifastofnun
Islands FS156-00161 Reykjavik.



Appendix 3

High resolution pollen and microcharcoal analysis from a Viking Period
skali at Adalstraeti, Reykjavik, Iceland: Evidence of pre-Landnam
settlement? (April, 2003).

Alex Chepstow-Lusty

Introduction: This present study forms part of a multidisciplinary approach to the analysis
of occupation deposits associated with a Viking Period skali (hall) from the southern end of
Adalstreeti in the central historic area of Reykjavik. This Viking Period structure is not only
significant in its own right for its preservation and location, but it appears to overlay earlier
archaeological remains predating the “Landnam layer” (LNL). This widely occurring tephra
layer in Iceland dated at 871+2AD is often used as the horizon for colonisation by Norse
settlers, hence the importance of these earlier deposits.

All three profiles examined traverse the LNL. Pollen and microcharcoal analyses of two
profiles (§106) and (S119), ca. 1m east and ca. 5m west of the skali respectively, provide
high resolution records following a promising preliminary investigation (Chepstow-Lusty,
2002). In addition, a new profile (S105) ca. 2m north of the skéli was examined for its
longer pre-LNL record; this should provide a comparative baseline for environmental
history prior to major anthropogenic impact.

Pollen analyses can be used to elucidate how the landscape was altered such as the loss of
birch woodland with the onset of land clearance and agriculture, including the cultivation of
cereals. The climatic context is also noteworthy as these events were made possible by the
warmer temperatures of the “Medieval Warm Period” (“MWP”), a climatic period that may
have been responsible for societal changes in many parts of the world. It is possible that the
“MWP” may have begun earlier at higher latitudes such as in Iceland and Greenland. One
of the indicators for this warming response in Iceland may have been recolonisation by
birch woodland after a previous cool episode. A gradual phase of earlier settlement
involving fewer people might be expected before the rapid major migration occurred.
However, did these earlier settlers leave a clear imprint on the vegetation record
distinguishable from climatic variability and other natural processes? Adalstrati, located in
an area highly favourable to early settlement, is potentially well suited to answer this

question.
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Methodology: Volumetric sub-samples (1cm?) were taken from three columns traversing
the LNL at 1-2cm intervals for high-resolution pollen and microcharcoal analysis. Prior to
pollen preparation, the sub-samples were placed in sealed containers, preventing the
possibility of contamination from modern pollen rain. The samples were processed
according to Method B of Berglund and Ralska-Jasiewiczowa (1986), after the addition of a
Lycopodium tablet; this contains a known number of Lycopodium spores, which are counted
during pollen analyses, allowing the calculation of pollen/spore and microcharcoal
concentrations. Additional techniques during pollen processing included washing in nitric
acid to remove pyrite prior to acetolysis. This reduces confusion when assessing
microcharcoal abundance. The residues were mounted in silicone oil, and a count of over
300 terrestrial pollen and spores was made at a magnification of X 400. Finally, the
microcharcoal was assessed using the point-count method of Clark (1982), where 100 fields
of view are examined at a magnification of X 400, using an eye-piece graticule. The
number of fields of view has been increased from 50 to 100 in these terrestrial samples as

frequently the microcharcoal has an uneven distribution on the microscope slide.

Generally, a count of over 100 grass (Poaceae) pollen grains was made during pollen
analysis. The diameter of all the grasses was measured where possible using an eye-piece
graticule. This was in particular to assess size changes in the grass pollen assemblage
associated with human impact. This is also an important tool for defining those grasses that
fit into the “cereal category”, though other grass species do occur with large pollen grains,
which can be associated with anthropogenic activities. To simplify, grasses with a diameter
reaching 36 or more could include barley (Hordeum vulgare). Long distance wind
transportion of these large pollen grains is unlikely, but incorporation and concentration in
sediments can be helped by human activities. In addition, because of the large size of
cereal pollen, this makes them wvulnerable to breakage and hence preservation.
Occasionally the diameter of the pore annulus attaining 8-10u has been an additional

determining factor, especially when associated with a sizeable fragment of exine.

The preliminary pollen investigation included as part of the pollen sum (Chepstow-Lusty,
2002) only well preserved, clearly identifiable undifferentiated Polypodiaceae (frequently

referred to as filicales for this lumping category of fern spores). There were however many
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less well preserved monolete spores, assumed to be extremely worn filicales. These were
not counted. In this new study, this distinction within the undifferentiated Polypodiaceae
continues; undifferentiated Polypodiaceae are also not included within the original sum of
300 terrestrial pollen and spore types. This minimizes any bias in the environmental

reconstruction and interpretation caused by these spores.

Results and Interpretation:

Sample 106. Profile west of the skéli (S106).

Subsampling every 2cm, from 1-19cm.

Ten samples have been analysed from this short, but important organic profile. Of the three
sections examined in this report, the LNL is located close to the middle of the profile at c.
8cm (Figures 1 & 2).

The preservation is highly variable within samples, appearing to improve up the section, but
this presents no problem to achieving sufficient pollen counts.

1. At the base of the profile (17-19cm), pollen concentrations are generally high (20,000-
40,000 grains/cm?), dominated by grasses (Poaceae) and Betula. No microcharcoal is
present. Unexpectedly, a large grass pollen grain >45y, with a pore annulus diameter > 8
was observed at 19cm, which is easily within the cereal category. The landscape appears to
have been wooded with little indication of disturbance. Higher pollen diversity is evident at

17cm, prior to a decline of Betula, but there is little to suggest that this is not a natural event.

2. Between 13-15cm, there is a noticeable decline in Betula, and expansion in herbaceous
taxa, such as Liguliflorae, Apiaceae and sedges (Cyperaceae), followed by a reduction in
pollen concentration.

Microcharcoal was not observed. A large pollen grain >45, with a pore annulus diameter >
81 was observed at 13cm, which can be easily considered within the cereal category.

This appears to represent a return to a more open landscape, dominated by annuals, rather
than pioneering woody species such as Betula. It may suggest a downturn in climatic

conditions prior to the onset of the “Warm Medieval Period” which subsequently allowed
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major human settlement. These conditions may even have been wetter favouring the
expansion of sedges, though this is speculative. It is not possible to determine whether a
single pollen grain within the cereal category confirms early settlement without other direct

evidence of anthropogenic landscape disturbance.

3. Directly below the LNL (9-11cm), the pollen concentrations increase again and although
microcharcoal is in fact rare, it does occur for the first time. Betula pollen indicates a marked
rise, and other taxa including Poaceae, Cyperaceae, Liguliflorae and Apiaceae
correspondingly decrease. A grass pollen grain >40 p was found at 9cm which can be
considered within the cereal category. There is little pollen evidence though for expansion of
weeds associated with agricultural activities. Indeed, there is generally an increase in the size
of smaller grasses, probably resulting from ecological changes associated with the expansion
of Betula.

This appears to represent a landscape in which Betula woodland has become an important
component, but it is difficult to assess how dense this cover might have been. Betula is also a
major pollen producer.

If the single cereal category pollen grain, and minor quantities of microcharcoal are not
natural in origin, they could represent the first indication of human activity on a very minor
scale. The rise of Betula pollen may be linked to wider climatic events such as increasing
temperatures, or to more local activities such as Betula products, including leaves being
collected as fodder. This might cause higher concentrations of Betula in the vicinity of the
new settlement. The former explanation is probably more likely. One must also consider that
the frequency of natural fires may have risen due to climatic amelioration and the increase

in fuel load provided by woody taxa, though this is not apparent further down the section.

4. Directly above the LNL (5-7cm), the pollen concentrations show a reduction and
microcharcoal though rare, does occur. The reduction in pollen concentration could well be
linked to the decline in Betula pollen, and hence woodland cover. A single grass pollen grain
reaches the cereal category, and there is a corresponding increase in grass sizes >20p. This is
associated with greater diversity in pollen taxa, some of which such as the Chenopodiaceae,
Gallium type and Apiaceae may be benefiting from the newly established anthropogenic
conditions. Increased floral diversity is frequently related to agricultural disturbance in

pollen records, whereas woodland cover can restrict the expansion of herbaceous taxa and
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seemingly reduce diversity. This interval appears to provide evidence of vegetation

clearance for agricultural activities, including cereal cultivation.

5. Towards the top of the sequence (1-3cm), the pollen concentrations remain relatively low,
whilst microcharcoal was extremely rare and not recorded during quantitative analysis.
There is further reduction in the relative abundance of Betula pollen. A fragment of exine
containing a pore annulus attaining 8y is considered as being representative of the cereal
category from the 3cm horizon. The pollen assemblage is diverse, including noticeable
relative abundances of Tubuliflorae, Rosaceae and Apiaceae pollen. There is an increase in
the grass categories >20 and >25p. This topmost interval can be interpreted as showing
further evidence of agricultural activity, including cereal cultivation, though the lack of
microcharcoal could indicate changes in land-use practices, such as less Betula available

and/or used for domestic fuel consumption.

Sample 119. Profile east of the skali (S119).
Subsampling interval, every 2cm, from 2-58cm.

At S119, the LNL has been identified at ca. 56cm, i.e. very close to the base of the sequence.
Sixteen samples were examined, only one of which pre-dates the LNL (Figures 3 & 4).
Below 50cm, samples were analysed every 2cm; above 50cm, samples were analysed
generally every 4cm. Preservation was much better than observed in S106, and the
prevalence of microcharcoal also greatly exceeds S106.

1. The sample (58cm) immediately prior to the LNL contains high pollen concentrations and
some large fragments of microcharcoal, though unevenly distributed. Relative Betula pollen
abundance attains ca. 23%, in association with a diverse pollen assemblage, including
Rosaceae, Apiaceae and Liguliflorae. Grasses comprise ca. 48% of the pollen assemblage,
but none were observed to reach the cereal category. There was probably a mosaic of
vegetation types, including birch woodland. This could be completely natural, though the
presence of large charcoal fragments suggests human impact in the vicinity.

2. The sample at 56cm is either on the LNL or extremely close to the event. A single grass

pollen grain reaches the cereal category >35u, with a pore annulus diameter ca. 10p.
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Microcharcoal is common, including the presence of large fragments. Pollen concentrations
are maintained (>20,000 grains/cm?), with a noticeable decline in general diversity. Hence,

relative abundances of Betula and grasses (Poaceae) increase slightly.

3. At 54cm, only 2cm above the LNL, this sample achieves the highest pollen concentration
of the profile (ca. 30,000 grains/cm?), except for a sample close to the top of the section.
This means that Betula is in fact increasing in terms of pollen concentration, though its
relative abundance has declined to ca. 20%. Although, microcharcoal appears low, this is
more a function of its unequal distribution on the microscope slide as some sizeable
fragments of microcharcoal were present. The high pollen concentrations could be linked to
increasing temperatures promoting plant productivity. No cereal category grass pollen grains

were observed.

4. Between 34-54cm, pollen concentrations have declined. Large pieces of microcharcoal
were observed during pollen analysis, but because of their uneven distribution, the point
count method probably underestimates their abundance. Relative Betula pollen abundance
increases to almost 45%, accompanied by a slight reduction in grasses. There is a minor
increase in smaller grass pollen categories, possibly related to the expansion of Betula. At
46¢cm and 34cm, several grass pollen grains reached the cereal category, although the latter
is based only on a pore annulus diameter of ca. 8y, associated with a sizeable fragment of
exine. The evidence for human impact in this sample is ambivalent, suggesting that the
natural environment may have been reacting more to climatic factors, allowing the continued
colonisation of Betula . However, the common, if unevenly distributed, occurrence of
charcoal in these samples provides probably the most significant evidence for human impact

in the vicinity.

5. Between 12-34cm, pollen concentrations are maintained with a noticeable increase at
12cm. Betula shows a reduction in relative abundance at 30cm, after which it continues to
increase gradually again. Land clearance is probably a factor in the initial reduction of
Betula as the horizon at 30cm contains four cereal category grasses, two of which exceed
47w in diameter. Three other horizons above also contain grasses attaining the cereal
category. Large fragments of microcharcoal were observed during this interval. The grass

category 20-22.5u maintains a consistent abundance >25%.
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6. The interval 2-12cm reveals a significant increase in pollen concentration, particularly
grasses (Poaceae), but a marked decline in relative Betula pollen abundance. Microcharcoal,
including large fragments, was common during analysis and grasses reaching the cereal
category were found across this interval. There is concomitantly an expansion in the larger
grass categories between 22.5u-30.

Pollen diversity expands slightly, with a noticeable occurrence of Caryophyllaceae,
associated with lesser abundances of Liguliflorae, Brassicaceae and Plantago undiff. pollen.
This interval probably indicates major human impact caused by agriculture associated with

clearance of Betula.

Sample 105. Profile north of the skéli (S105).
Subsampling interval, every 1cm, from 1-35cm.

At S105, the LNL has been identified at 7cm, i.e. close to the top of the sequence. Even after
pollen preparation using hydrofluoric acid, tephra is highly abundant in this horizon. Sixteen
samples were examined, only two of which postdate the LNL (Figures 5 & 6). The topmost
4cm were disturbed and are not included in this study. Above 12cm, samples were analysed
every 1cm; below 12cm, the samples were analysed every 2-4cm. Preservation of pollen was
generally good.

This sequence is of importance as it provides a relatively long vegetation record leading up
to the LNL.

1. Between 20-32cm, the interval is dominated by grasses (Poacaeae), associated with minor
abundances of other herbaceous taxa. Relative abundances of Betula pollen are suppressed
and microcharcoal is completely absent. Pollen concentrations are high declining towards
the top of this interval, and similarly Polypodiaceae undiff. are more abundant than further
up the record. The larger grass categories >25 are particularly noticeable. At 32cm a grass
pollen grain attains a diameter of >37p, but the diameter of the pore annulus is less than 5y,
so it is not classified in the cereal category. At 20cm, another grass pollen attains a diameter
of >37, with a pore annulus diameter closer to 8p. Its classification in the cereal category
may have to be revised. This is the only grass pollen grain in this profile which was

considered in the cereal category. No other grass pollen grains attained such a size. This
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interval is considered to be an open landscape, probably during a colder period, with no
evidence for human impact except this questionable grass pollen grain in the cereal category.

2. Between 12-20 cm, Betula begins to expand, associated with other taxa such as Empetrum
and Rosaceae. There is a concomitant decline in the Poaceae and Polypodiaceae undiff. The
smaller grass categories 12.54-20u expand, whilst the larger grass categories >25p decline,
which may be a function of a more wooded landscape. The initial expansion of Betula at
18cm corresponds with high pollen concentrations possibly linked to a marked temperature
increase. There is a subsequent decline in pollen concentration, with another marked rise
towards the top of the interval. Some large fragments of charcoal were encountered from
16cm indicating increasing fire frequency in the vicinity. This is 9cm below the LNL. No
grass pollen grains attain the cereal category in this interval. The landscape was in transition
to becoming wooded. Whether these fires were caused by natural or human agents is
unclear. However, the fuel load provided by the Betula was increasing, accompanied

probably by higher annual temperatures.

3. Between 8-12cm, Betula continues to expand reaching its maximum cover, and similarly
grass (Poaceae) cover appears to be in equilibrium. This is the interval just prior to the LNL.
Microcharcoal is variable between the samples. At 10cm there is a distinct reduction in
pollen concentration, corresponding with low abundances of microcharcoal. At 9cm, which
is highly inorganic, tephra rich and quite different to the previous organic samples, charcoal
fragments are common. There is also a higher diversity of pollen types. During this interval
the grass categories 12.5u-30p continue to be maintained, with further decline of categories
>22.5u towards the top. It is still difficult to conclude whether maximum woodland cover
and a marked rise in burning are not natural phenomena, but this would have been a suitable
time for human colonisation. Landscape scale changes by early settlers would have been
small with the creation of new openings. Betula, itself an important light demanding pioneer,

may have even benefited from minor human induced disturbance.

4. Between 5-7cm, Betula is maintained at high abundances across the LNL. At 7cm (the
LNL), a horizon packed with tephra and highly inorganic, microcharcoal is common. No
major changes occur in the pollen concentrations after the LNL, and the herbaceous taxa
observed are largely a continuum of the vegetation mosaic observed in the previous interval.

A grass pollen grain observed at 5cm was at the threshold of the cereal category for its
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diameter and pore annulus. Small grass categories 12.5u-17.5u continue to be maintained,
whilst no noticeable expansion is evident in the larger grass categories >30u. This is a

wooded environment with only minor human disturbance.

Comments and conclusions: The interpretation at this stage is highly speculative. The only
time control for these profiles is the LNL dated at 871+2AD. Unlike deposition in a
lacustrine environment, sediment accumulation above and below this datum on land may
well have been highly variable and discontinuous. It is probable that rates may have
increased with land clearance and agricultural disturbance, which could also mix sediments
of different ages. It may also not be unexpected that differences occur between different
profiles, such as S106 and S105 both of which contain useful records of the pre-Landnam
history. These are not continuous records being compared, but a sequence of “snapshots”
with hiatuses at different times creating the sections examined. Similarly in spite of the
relative proximity of the profiles, preservation of the pollen may vary as well as the
processes that allowed the pollen or charcoal to be incorporated in the sediment, or even
reworked. In addition, the point count method (Clark, 1982) used for assessing
microcharcoal abundance should be complemented by other techniques to give a more
accurate reflection of charcoal abundance as frequently the microcharcoal is irregularly
distributed on the microscope slide. In lacustrine sediments, where this method is mostly
used, the distribution of charcoal particles is more uniform.

Nevertheless in spite of all these caveats, unusually for archaeological samples, the samples
from Adalstraeti are fortuitously rich in pollen and show consistent trends. The preservation
though variable within a sample is fine for standard pollen counts.

Both profiles S106 and S105 provide evidence of marked Betula colonisation paralleling
increased burning prior to the LNL; large charcoal fragments are particularly prominent at
S105. Only at S106, the shorter of the two profiles, has cereal type pollen been identified
below the LNL. These larger pollen grains would be expected to be rare, poorly dispersed
and liable to breakage. Higher pollen counts and scanning more slides from S105 may still
locate rare cereal type pollen. With increasing colonisation of Betula, smaller grass
categories become more common.

It is possible that the shorter pre-Landnam sequence of S106 is in fact represented by the
Betula colonisation phase in the longer S105 profile. However, does the S105 profile with its
distinct LNL and gradual Betula colonisation record provide the more reliable environmental

reconstruction, or is there a genuine decline in Betula in the S106 record, before expanding
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again? The apparent decline of Betula at S106 may be explained by local
sedimentological/preservational differences. Only more profiles can provide the wider
environmental history and circumvent the possibility of such local anomalies.

Increasing human impact is particularly shown in profile S119, with only one sample below
the LNL. Cereal type pollen and large fragments of charcoal are observed throughout this
sequence. There is also a noticeable decline in Betula towards the top, with larger grass
categories beginning to expand. This trend continues to complete deforestation, with
expansion of the larger grass categories >30u as shown at S18 (Figures 7 and 8), the profile
consisting of sediments accumulated since the abandonment of the skali (Chepstow-Lusty,
2002).

To conclude, it appears quite probable that settlers in low populations were the vectors
mostly responsible for increasing fire frequency pre-A.D. 870 at the same time that Betula
markedly expanded. Some of the cereal size category pollen below the LNL are probably
genuine cereal pollen grains. These trends continued above the LNL, with increasing
exploitation of Betula until its complete removal, whilst increased grazing pressure would
have prevented its regeneration. The major difficulty is resolving how early these settlers
arrived, which could be partly resolved by AMS dating of some of the charcoal rich layers; it
is probably the order of decades rather than centuries. Other tephra layers beneath the LNL
may provide a more precise time control. Unfortunately, natural processes could also have
increased fire frequency at the time of the MWP with the increased fuel load provided by
Betula woodland. Grasses with large pollen grains falling into the cereal category may also
occur naturally. A multidisciplinary approach incorporating a reliable chronology from
several profiles crossing the LNL at Adalstraeti could help in resolving this exciting, but

controversial puzzle.
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Figure 2. Grass size category from profile west of skali (S106)
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Figure 4. Grass size category from profile east of skali(S119)
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Figure 6. Grass size category from profile north of skali (S105)
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Figure 7. Preliminary pollen record from northern end of skali
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Figure 8. Grass Size category from profile in northern end of skali
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APALSTRATI, REYKJAVIK, 2001:

GEOARCHAEOLOGICAL REPORT ON THE DEPOSITS WITHIN THE
HOUSE AND THE SOILS IMMEDIATELY PRE- AND POST-DATING ITS
OCCUPATION

Karen B. Milek (Department of Archaeology, University of Cambridge, United Kingdom)

Introduction

The excavation at Adalstreeti included an extensive soil and sediment sampling programme
designed to enhance the understanding of the nature and date of the first human activity on
the site, the composition and origin of the archaeological sediments, the spatial distribution of
residues in the occupation deposits that may indicate the locations of activity areas or internal
partition walls, the depositional and post-depositional processes affecting the site, and past
environmental conditions. This report presents the results of a number of analyses conducted
on sediments excavated within the house, in addition to the soils immediately above and
below these occupation deposits. Following a discussion of the geoarchaeological sampling
strategy and analytical methods, the results are presented in three separate sections: the soils
pre-dating the occupation of the house, the sediments dating to the period of occupation of
the house, and the deposits from the period following the abandonment of the structure. The
interpretation of these results must be considered in association with other specialist analyses,
particularly the pollen and soil micromorphological work conducted on the natural soil
profiles surrounding the house, and the distributions of artefacts, faunal and botanical remains
within the house. This report concludes with some recommendations for other scientific
analyses, which have the potential to enhance the interpretation of certain archaeological
deposits.

Methodology
Geoarchaeological Sampling Strategy

The house was excavated in alternate sextants, which exposed the internal occupation
deposits in three long sections that could be utilised for micromorphology sampling: one
which ran northeast-southwest through the central axis of the building, and two, north and
south of the longfire, which ran northwest-southeast. After making detailed records of the
exposed sections, micromorphology samples were taken following the method outlined in
Courty et al. (1989). Rectangular aluminium tins (c. 5 x 6 x 10 cm) were inserted into the
sections, the undisturbed blocks were cut free with a sharp knife or trowel, and the samples
were wrapped carefully in plastic to prevent water loss during storage and transport. Two
micromorphology samples were taken from the ashy deposits within the central hearth, five
from the floor deposits and the turf collapse above, one from the deposits within the south-
western entrance, and one from the turf wall in the north-western part of the building, which
had been exposed in section by a later truncation (see Figure 1 and Table 1). Although the
occupation deposits were the main targets of this sampling programme, many of the blocks
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also captured the boundary between the archaeological sediments and the natural soils below,
including the in situ landnam tephra layer (LNL).

Every floor layer within the house was 100% sampled on a 1 m? grid in order to permit the
controlled spatial analysis of the faunal and organic remains, microrefuse, magnetic
properties and chemical residues in the floor sediments (see Figure 1). Small subsamples (c.
200 ml) of the 152 bulk samples that resulted from this sampling programme were retained
for chemical and magnetic analyses (see Table 2), while the remaining sediment was floated
and wet sieved for the retrieval of botanical remains and microrefuse.

Analytical Methods

Soil Micromorphology

Micromorphology samples were manufactured at the McBurney Geoarchaeology Laboratory
at the University of Cambridge. They were dried using acetone replacement of water,
impregnated with a crystic polyester resin, and thin sectioned following the method described
by Murphy (1986). Thin sections were first studied under a light box at a scale of 1:1 and
then analysed with petrographic microscopes at magnifications ranging from x4 to x400,
using plane polarised light, crossed polarised light, oblique incident light, and ultra-violet
light. Descriptions conform to the internationally accepted terminology in Bullock et al.
(1985), and can be found in Appendix 1.

In thin section, it is possible to identify and quantify the mineralogy, structure and texture of
soils and sediments, as well as any bone, shell, artefacts, coprolites, phytoliths, diatoms, ash
crystals, pollen, charcoal and plant remains that are present. In addition, it is possible to
observe soil faunal activity, as well as the presence of, iron, manganese, calcium carbonate,
and to some degree phosphorous, the mobility of which can be linked to specific
environmental and pedogenic conditions. The interpretation of these thin sections was aided
by reference to the experimental and ethnoarchaeological materials collected by the author
and other researchers, and by the accumulated experience of other soil scientists who have
been applying micromorphological techniques to archaeological questions (e.g. Courty et al.
1989).

Loss on Ignition

Loss on ignition was conducted at the Department of Geography, University of Cambridge,
following a procedure based on Nelson and Sommers (1996). After air-drying for one week,
samples were pulverised using a mortar and pestle, and sieved in order to remove constituents
over 2 mm in size. Approximately 5 g of sediment was measured into crucibles of known
weight, which were heated for six hours at 105°C to remove all water. They were then
ignited for six hours to 550°C and 950°C consecutively. The weight loss recorded after these
two periods of ignition, divided by the oven-dry weight of each sample, gives a proxy
measurement for the percentage of organic matter and the carbonate content respectively.
These properties were then plotted on the plan of the house in order study their spatial
patterning.
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Concentrations of organic matter in a floor deposit are likely to represent areas in which plant
matter or animal excrement accumulated and decomposed in situ. It is extremely valuable to
test this property using loss-on-ignition, because even partially decomposed organic matter
cannot be recovered by flotation. Since Icelandic soils do not naturally contain calcium
carbonate, any concentrations of carbonates in the sediments from Adalstreeti are likely to be
derived from ash crystals or microscopic bone fragments. The properties tested by loss-on-
ignition can therefore give some indication of activity area patterning, and can be used as a
framework for understanding the chemical properties of the floor deposits.

Magnetic Susceptibility

Magnetic susceptibility was conducted at the Department of Geography, University of
Cambridge. After air-drying for one week, samples were gently pulverised using a mortar and
pestle, and sieved in order to remove constituents over 2 mm in size. 10 cm® plastic pots
were filled with the powdered sample, weighed, and measured using a Bartington Instruments
MS2 magnetic susceptibility meter in order to obtain the mass specific magnetic
susceptibility of each sample. This property, which is a measure of the ability of the
sediment to be magnetised when it is placed in a magnetic field, was then plotted on the plan
of the house in order to investigate its spatial distribution.

Enhanced magnetic susceptibility on archaeological sites is usually due to burning, a process
which can cause iron to be reduced to magnetite. The distribution of high magnetic
susceptibility readings is therefore usually associated with hearths, and it is expected that
high magnetic susceptibility will be concentrated around the central hearth of the house.
However, high magnetic susceptibility readings elsewhere in the structure could also
represent in situ burning outside of the main hearth, or the movement of sediment away from
the hearth to other locations within the building.

Electrical Conductivity and pH

After air-drying for one week, samples were gently pulverised using a mortar and pestle, and
sieved in order to remove constituents over 2 mm in size. 10 ml of sediment was placed in 50
ml plastic pots, and mixed with 25 ml de-ionised water. They were then tested for electrical
conductivity and pH using DiST WP3 and pHep 3 electronic meters.

Electrical conductivity measures the ability of the soil solution to conduct electricity, and is
used as a proxy for the quantity of soluble salts, or nutrients in the soil. It is not possible to
identify the precise chemistry of these soluble salts without conducting further elemental
analyses (see below). Electrical conductivity readings were plotted on the plan of the house
in order to detect any activity areas containing enhanced levels of soluble salts.

pH is defined on the basis of the hydrogen ion activity in the soil solution, and is used as a
measure of the acidity or alkalinity of the sediment. The spatial distribution of pH readings
can provide information about the concentration of humic acids resulting from the decay of
organic matter. In addition, if there are vast differences in the pH across a floor deposit, it
can be used to explain any variations in the preservation of bone, shell and calcareous ash.
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Multi-Element Analysis (ICP-AES)

Multi-element analysis by inductively coupled plasma atomic emission spectroscopy was
carried out by ALS Chemex, in Mississauga, Ontario, Canada. 5-15 g of sediment were air
dried, pulverised and sieved to remove constituents over 180 pum in size. The elements in the
sample were then leached using a nitric acid — aqua regia digestion system, and the resulting
solution was heated to a temperature of 8000°C, which excites all of the elements in the
sediment and causes them to emit light at their characteristic wavelengths. This light is then
collected by an atomic emission spectrometer, which diffracts the light, resolves it into a
spectrum of its constituent wavelengths, measures the intensity of each wavelength, and
converts it to an elemental concentration by comparing it to calibrated standards. The
elements quantified in this way were then plotted on the plan of the house in order to
determine their spatial distribution.

Concentrations of elements in certain parts of the house may indicate the location of activity
areas. Concentrations of phosphorus, for instance, indicate the location of in situ decomposed
organic matter, and very high concentrations of phosphorus can pinpoint the location of
accumulated animal excrement, such as might occur in a byre or stabling area. Potassium is
present in high concentrations in wood and plant ash, and high potassium readings can help to
identify locations where this material had been deposited, even if it had subsequently been
decalcified, and is somewhat difficult to identify in the field — a post-depositional process that
may occur in acidic conditions. Since Icelandic soils generally lack calcium carbonate, high
concentrations of calcium in the floor may be taken to indicate the location of calcareous ash,
bone or shell deposition and dissolution.

Results

Soils Pre-Dating the Occupation of the House

The in situ landnam tephra sequence (LNL) was easily identified on the basis of its single
grain microstructure, and its mineral composition: fine and very fine sand-sized shards of
white and green volcanic glass, plagioclase crystals, and opaque black minerals. It was
present in 4 of the micromorphology samples taken from within the house: in sample 92,
where it was sealed below the northwest wall of the structure, in samples 71 and 79, where it
was sealed below occupation deposits, and in sample 94, where it was situated below turf
collapse in the southwest entrance of the structure (see micromorphology descriptions in
Appendix Tables A.3, A.6, A.8 and A.9).

The soils below the LNL (context 913) were silt loams and silty clay loams with a moderately
developed angular blocky structure. In sample 92, which had captured the greatest thickness
of pre-LNL soil, the silty clay loam also contained thin lenses (< 5 mm thick) of fine
windblown sand. It may be possible to relate these fine layers of windblown sand to human-
induced surface exposure in the vicinity of the site, but this interpretation would require a
longer soil and pollen chronosequence, and the issue will be broached more conclusively in
forthcoming work by lan Simpson and Alex Chepstow-Lusty. All three samples showed
strong evidence of pedogenesis, in particular the precipitation of iron oxides, mineral
weathering and bioturbation. In addition to the orange to reddish brown colour of the clay in
these soil horizons, which indicates that the groundmass as a whole had been affected by the
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oxidation of iron, up to 50% of the soil matrix showed moderate to strong impregnation by
iron nodules. In addition, rare fragments of plant tissue had been replaced by iron, which had
formed pseudomorphs of the original cell structures. These pedofeatures are a product of
very frequent wetting and drying in what are naturally iron-rich soils. Repeated wetting and
drying had also weathered many of the sand grains in sample 92, producing domains of
oriented clay around sand grains and in the groundmass. These characteristics are in marked
contrast to the occupation deposits within the house, which do not exhibit the microstructure,
weathering or pedofeatures that may be created when water percolates through the soil,
translocating particles and ions, and causing clay to swell and shrink.

All of the pre-LNL soils had a mixed fabric, indicating that they had been substantially
reworked by soil fauna. The abundance of voids created by the movement of soil fauna
(channels and irregularly shaped vughs), and the faunal excrement that was occasionally
found within them, testify to the last phase of biological activity in these soils, which was not
entirely inhibited by the deposition of the landnam tephra sequence — a fact demonstrated by
the few channels that cut across both the LNL and the soils below. In general, the amount of
organic material preserved in the pre-LNL layers was extremely low, particularly in
comparison with the occupation deposits that will be described below. No anthropogenic
inclusions were found in any of the pre-LNL soils, in spite of the charcoal flecking described
in the field.

The in situ landnam tephra sequence itself (context 910) consisted of lenses of perfectly
sorted shards of fine sand-sized white glass, and very fine sand-sized shards of green glass,
which are associated with plagioclase crystals and the grains of a black, opaque mineral. In
sample 92 there was a fine lens of silty clay loam between the white and green tephra lenses.
Plant material within the tephra layer tends to be in the form of long strands of amorphous
organic matter — horizontally oriented except where disturbed by soil fauna — which represent
stems or leaves that had fallen, been buried, and decomposed in situ. In sample 94, which was
taken from the floor within the southwest entrance of the house, the LNL had been partially
disturbed and truncated, presumably by trampling, and then subsequently reworked by water.
The disturbed LNL was directly overlain by a layer of water-deposited silt and clay, which
will be described in more detail below. In samples 71, 79 and 92, the LNL was capped by a
thin lens of horizontally bedded phytoliths and decomposed organic matter, indicating that a
at least some herbaceous vegetation had died as a result of the tephra fallout. The phytoliths
in sample 92 are predominantly the rod-shaped silica bodies most typical of grass stems, but a
detailed phytolith study could provide more information about the vegetation cover at the site
when the LNL was deposited.

In samples 71 and 92, a silty clay soil was preserved between the LNL and the anthropogenic
layers above. Like the soils below the LNL, this layer exhibited a weakly granostriated
birefringence fabric due to the weathering of fine sand grains, and was heavily impregnated
by iron oxides, a pedogenic process resulting from repeated wetting and drying. Below the
wall of the house, this soil had a strongly developed ultrafine granular microstructure
(rounded peds < 0.5 mm in size), which is typical of surface horizons in Andisols (Arnalds et
al. 1995), and indicates that this horizon had been the surface layer prior to being sealed by
the turf wall. This soil had also been heavily reworked by soil fauna, which produced an
open fabric with large, excrement-filled channels, and a very undulating boundary with the
turf wall above. In contrast, within the building, north of the central hearth, the soil above the
LNL had an extremely compact, prismatic microstructure that can only have been produced
by trampling and compaction during the construction and occupation of the house. The soils
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above the LNL, like those below, had minimal organic content, and were completely lacking
in anthropogenic inclusions, including charcoal. In spite of field evidence for pre-LNL
activity elsewhere at the site, the soils that were sealed below the house (and that were
captured in these particular samples) show no sign of having been affected by human activity
prior to the construction of the building. The sharp boundary between this soil and the floor
sediment above it, the lack of a sealed and compacted layer of vegetation in sample 71, and
the lack of any soil at all between the LNL and the occupation deposits in sample 79, all
suggest that the surface soils and vegetation cover of had been removed prior to the
construction of the house.

Summary of Soils Pre-Dating the Occupation of the House

The pre-LNL soils examined here exhibited pedogenic properties typical of Icelanic andosols.
They had been substantially reworked by soil fauna, but showed no sign of disturbance by
human activity, and did not contain any anthropogenic inclusions — not even microcharcoal.

Occupation Deposits

Occupation deposits within the Viking Age house were very variable, which enabled 38
separate contexts to be distinguished on the basis of differences in composition, colour,
texture, and compaction. These different contexts were spatially related to features within the
house, such as the entrances and the central hearth, and they often had boundaries associated
with lines of post holes, making it clear that the differences between them were genuinely a
product of how space within the house had been partitioned and used (see Figure 1). It was
common for several contexts to share the same boundary line, indicating that space had been
partitioned and used in a similar way for the entire life of the house. There were only a few
exceptions to this: in the southwest sextant, where a number of overlapping contexts showed
shifting boundaries, and space had clearly been re-organised at some point during the
occupation of the building; and in the central floor area south of the hearth, where a series of
large posts had been installed, removed, and reinstalled in slightly different locations several
times.

Since the occupation deposits were so well-defined in terms of their spatial extent, a good
understanding of their composition has real potential to provide information about how
different parts of the house had been used. Loose sediment samples were taken from all 38
contexts on a 1 m? grid (137 samples in total) in order to see if there were broad patterns in
their chemical and magnetic characteristics that grouped contexts together, or cut across
context boundaries, or showed up significant variations within contexts. In addition, 8
micromorphology samples were taken from some of the most important occupation deposits:
context 824, within the southwest entrance (sample 94); context 844, in the northwest corner
of the house, which was associated with several lines of post holes running perpendicular to
the west wall (sample 80); contexts 851 and 852, which lay against the west wall and the
south end of the presumed ‘bench’ (sample 79); context 864, which lay around the central
hearth (sample 71); context 868, which lay up against the eastern long wall (sample 68); and
contexts 792, 793, 795, and 802, the ash layers within the central hearth (samples 74 and 75).
In addition, one micromorphology sample (67) captured a thin occupation deposit where
none had been recorded, in the area of the presumed western “‘bench’.
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General Preservation of Occupation Deposits

When the house was abandoned, all occupation layers with the structure were sealed by
substantial layers of turf roof collapse, and were therefore preserved relatively intact.
Bioturbation by soil fauna, which disrupts the original structure, orientation, and relationships
of sediment constituents, was the major source of post-depositional disturbance of the
occupation deposits. The effects of bioturbation varied, depending on the palatability of the
original sediment (i.e. how much digestible organic matter was present to attract the fauna)
and its compaction, since highly compacted sediments are difficult for soil fauna to penetrate
and tend to be avoided. Those sediments that were highly palatable and less compacted had
been heavily reworked by soil fauna, so that sometimes only tiny fragments of the original
sediment fabric remained to give some indication of the original orientation and organisation
of constituents (e.g. context 844).

The occupation deposits were also subject to some post-depositional chemical alterations,
most notably the leaching of calcium carbonate and phosphorus in some parts of the house.
The behaviour of these elements is closely associated with the pH of the soil solution, and it
is also related to their relative abundance to each other. Calcium, in particular, is sensitive to
acidic conditions, and tends to dissolve and leach very rapidly when the pH of the soil
solution is less than 7.0 (neutral). A comparison of the calcium distribution plot (Figure 7)
with the pH distribution plot (Figure 2) shows a close association between the two.
Particularly evident is the extremely acidic strip south of the hearth, directly underneath the
post-medieval foundation trench, where pH values of 4.5- 5.5 have caused most of the
calcium to leach out — if indeed there had been any present in the original sediment. The pH
values along this strip are probably not a product of the original composition of the
occupation deposits, but rather the later foundation trench, which used to hold water rich in
organic acids. The view that the foundation trench had concentrated the flow of water in this
part of the site is supported by the fact that an iron pan and a concentration of sulphur had
formed along this strip (sulphur is produced by bacteria breaking down organic matter in
anaerobic conditions, and is indicative of wet conditions; see Figure 9). The leaching of
calcium carbonate was also evident in thin section, particularly in the decalcification of wood
ash, which normally has a significant proportion of calcium carbonate aggregates (Canti
2003). None of the wood charcoal in any of the thin sections remained associated with
calcitic ash. Aggregates of fine crystalline material were observed only in the peat ash
deposits within the central hearth (contexts 793, 795, 802), where the shear quantity of
alkaline ash had kept pH values over 7.5.

Phosphorus can remain in mobile ionic form, and is susceptible to leaching at pH 6.0-7.0, but
in more alkaline conditions phosphorus can combine with calcium to form stable calcium
phosphates, and at pH less than 6.0, phosphorus can form stable compounds with iron or
aluminium. The clays particular to Icelandic andosols also have the capacity to adsorb
phosphorus, making Icelandic soils very retentive of this element. Those occupation deposits
that contain a proportion of soil are therefore more likely to retain phoshorus, while those
deposits composed almost entirely of human-made, or animal-made non-soil material (e.g.
organic accumulations, dung, or ash), lack the clay that can adsorb phosphorus, and are
therefore more likely to lose this element if their pH happens to be between 6.0 and 7.0. For
example, context 844, in the northwest corner of the house, which was composed almost
entirely of dung (see below) and would be expected to have a very high phosphate content,
had a pH between 6.0 and 7.0, and was in fact dephosphatised. The effects of
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dephosphatisation are visible in the phosphorus distribution plot (Figure 6), and are
confirmed by the fact that this context (including the bone within it) does not
autofluorescence when sample 80 is viewed under UV light. A similar process may also have
occurred in the south end of the structure, where there are a number of deposits with low
phosphorus values and a pH of 6.0-7.0 (contexts 859, 866, 861, 871), but in this case there
are no thin sections available to clarify what the original composition of the deposit may have
been. Suffice it to say that in such cases, the abundance of phosphorus is more related to pH
conditions than to the original composition of the sediment, and it is not possible to infer the
presence or absence of dung from relative phosphate concentrations alone.

Northeast Entrance

The sediment within the elaborated northeast entrance (context 890) was described in the
field as a compact light brown silt, containing charcoal, ash, and turf fragments. The bulk
chemistry revealed this sediment to be extremely acidic (pH 5-5.5), and to have an unusually
high sulphur content, characteristics that can be associated with prolonged exposure to water.
Such conditions would not be unusual in an entrance passage, where the combination of
water from the outdoors and the impermeability of heavily compacted sediment would both
contribute to prolonged wet conditions. Heavx compaction and perpetual damp have in fact
been observed in the entrance passages of 19"-century turf houses, and it is interesting to
note that in the early 20™-century, both ash and fresh layers of turf were laid down in
entrance passages in order to counter these problems: the ash to keep the floor dry, and the
turf to even out the surface that had a tendency to become worn (Milek forthcoming).
Context 890 is bounded on its south side by a row of post holes that probably supported a
partition wall, and the fact that its western edge coincides with the edges of two layers that
stretch up and down the central floor area (contexts 864 and 907) strongly suggests that there
was a short partition wall on its west side as well. Instead of moving directly from the
entrance to the central floor area, traffic appears to have been directed to the right, into the
northeast corner of the building. The entrance therefore seems to have consisted of a small,
square vestibule (1.5 m?), which would have effectively reduced any draughts, and if high
enough, would also have cut off the line of sight from the entrance to the central hearth.

Northwest Corner

In the northwest corner of the house there was a dark greyish-black ‘clayey’ silt deposit,
described in the field as “fatty’, or ‘greasy’ (context 844). This layer was associated with
three short rows of posts, spaced 1 m apart, which ran perpendicular to the western long wall:
its northern and western edges were bounded by the walls of the house, while its eastern and
southern edges were bounded by the edges of the post rows (see Figure 1). In thin section
(sample 80), context 844 was seen to consist predominantly of amorphous organic matter and
phytoliths (silica bodies deposited in the cells of plants, which do not decompose); it is the
high proportion of pale brown amorphous organic matter in the sediment that gave it its
sticky, ‘clayey’ texture in the field.

Four lenses were distinguished within this context. 844.1 (the uppermost lens) and 844.4 (the
lowermost lens) were stained dark brown by organic acids, and contained 20-30% dark

brown, partially decomposed plant matter. Although these lenses had been heavily reworked
by soil fauna, in localised areas where the original fabric was preserved, it was possible to see
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the original horizontal bedding of the organic matter (Figure 14). Herbivore dung within
these lenses was identified by the presence of short, truncated strands of articulated phytoliths
(a biproduct of the mastication of phytolith-rich grasses; see Figure 15), and where the
original sediment fabric was preserved, it was possible to see that the dung aggregates had
been flattened and were horizontally bedded with plant matter — presumably by trampling.*
The short rows of posts running perpendicular to the west wall therefore appear to represent
the partition walls of stalls for small herbivores, such as goats or sheep.

The thickest lens, 844.3, was composed primarily of phytoliths and very pale brown
amorphous organic matter, with 2-5% charcoal, and an usually high concentration of fungal
spores (2-5%) and small bone fragments (also 2-5%). Soil fauna had heavily reworked the
layer, forming a crumb structure that would normally be considered typical of A horizons, so
that horizontal bedding was preserved in only a very few, tiny localised areas (Figure 13).
The bone content of this layer was surprising, because in every other way it resembled
reworked herbivore dung. The bone fragments themselves were unusual, not merely because
of their unusually high concentration, but because they were minute (the largest 5 mm long)
and highly weathered: they had abundant pits and cracks, were often partially stained brown
by organic pigmentation, and had weathering rims (class 0-1 pellicular alteration, following
Bullock et al. 1985: 61). No fish bones could be distinguished, all of the bone being mammal
or avian in origin, and no burnt bones were present. It is unfortunate that the bones from this
particular context were not analysed, but in thin section it is evident that they are not normal
domestic waste products. They are completely embedded in the dung, and appear to have
been an original component of it. It would seem, therefore, that either the livestock kept in
these stalls was occasionally fed food waste, or humans sometimes used the same area as a
lavatory. Lipid biomarker analysis would be required to distinguish the species that produced
this material.

Between lenses 844.3 and 844.1 there was a thin lens of turf containing the LNL tephra
(844.2). This lens had not been identified in the field, and it is therefore possible that it was
localised, rather than spread across the entire context. If it was indeed intentionally deposited,
it is not unlikely that it served as bedding material. As mentioned above, turf had been
regularly used to renew floor surfaces in 19" century turf houses in Iceland, and it had been
used as bedding material in animal stalls in other parts of the North Atlantic region until the
early modern period. There is also evidence to suggest that the excreta was confined at floor
level by a low sill: the extent of context 844 was limited by the length of the stalls, and there
was actually a small gap between the eastern edge of this context and the one laying adjacent
to it to the east (context 862).

Central Floor Area

A number of heterogeneous, ashy, and charcoal-rich contexts extend up and down the central
aisle of the house (contexts 858, 862, 864, 873, 907). These all overlap to some extent, and
their edges share the same boundaries, making it clear that the central floor area had been
physically delimited, at least at floor level (see Figure 16). It has already been mentioned that
an entrance vestibule with a post-supported partition wall also appears to have bounded the
central floor area on its northeastern edge, while its northwestern edge, where it bordered the

! It should be noted that one of the best indicators of herbivore dung — calcareous spherulites — are not normally
produced by animals in Iceland; of the many samples of dung studied by this author in thin section, the only
example to contain spherulites was from sheep that had been grazing in a limed infield.
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animal stalls, had probably been bounded by a low sill. The central part of the floor area had
been bounded on its eastern and western sides by bench-like features, which will be discussed
in greater detail below. The sediments in this central floor area were characterised by
relatively high concentrations of phosphorus, calcium, and potassium due to their high ash
content (Figures 6-8), and the calcareous ash also had the effect of increasing the pH of the
sediment above its base line, to between 7.0 and 8.1 (Figure 2).

Contexts 858 and 864 were examined in sample 71, which was taken just north of the central
hearth. In the field, context 858 was described as an orange and black silt deposit, mixed
with burnt bones and charcoal, while context 864 was described as a black and orange brown
ashy deposit, somewhat coarser than 858, but also containing burnt bones and charcoal. Itis
testimony to the heterogeneity of these layers, and perhaps their microtopography, that the
floor deposit captured in sample 71 bore no resemblance to this description. The upper layer
in the sample, which had been labelled as context 858 in the section drawing, did not consist
of ash, but turf fragments containing aggregates and lenses of the LNL tephra layer — the
uppermost one substantially mixed with soil that had been reworked by soil fauna. This layer
represents turf collapse, rather than an occupation deposit.

The layer labelled as context 864 in the section drawing was certainly an occupation deposit,
but it did not contain any ash or burnt bone, and only 2-5% charcoal. Instead, it was
characterised by high organic content (40-50% amorphous, decomposed organic matter), dark
brown organic pigmentation, an unusually high concentration of fungal spores (5-10%), and a
high proportion of phytoliths (40-50%). About 20% of the layer consisted of small (<5 mm)
grey aggregates of phytoliths, within which the phytoliths were packed together in randomly
oriented, short, articulated segments (see Figure 12). These aggregates of phytoliths are
undoubtedly herbivore dung (sheep or goat), but they are so small that they must be described
as ‘crumbs’ of dung. Moreover, this deposit shows no evidence of compaction or trampling.
It would therefore appear that dung had been stored in this area, presumably to be used as
fuel.

Central Hearth

The large, well-made central hearth was filled with a sequence of ash deposits distinguished
on the basis of their colour and the abundance of charcoal (contexts 792, 793, 795, 802, 831).
The two thin sections taken from these ashy deposits, samples 74 and 75, offer the
opportunity to identify the types of ash present, and therefore the types of fuels that had been
used at the site. It has already been noted that dung was stored just north of the hearth, and
that this was likely to have been used as fuel. Samples 74 and 75 did not, however, contain
any dung ash. Contexts 793 and 795, which had been described as black and brown silt in the
field, consisted of lenses of wood ash and peat ash, as well as lenses containing a mixture of
the two. The wood ash had been decalcified, but was easily identified on the basis of a high
concentration of wood charcoal. The peat ash was identified on the basis of a high quantity
of bright red, oxidised iron nodules, burnt sand and silt grains, aggregates of microcrystalline
calcium carbonate, and melted phytoliths. In sample 75, these lenses appeared to have
accumulated in situ, but in sample 74, they were more mixed, and appeared to have been
redeposited — perhaps during an episode when the more central part of the hearth was cleaned
out. Context 802, which had been described as a mixed brown, white, and grey ash in the
field, consisted of pure peat ash that had accumulated in situ during the use of the hearth.
Context 831, which had been described as a very dark greyish brown and black ashy deposit
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in the field, consisted of mineral-based turf ash that had also accumulated in situ. This was
identified on the basis of the relatively high proportion of sand and silt (20%) — a proportion
that was identical to the proportion of sand and silt in the turf observed in other thin sections.
The central hearth therefore contained a surprising variety of fuel residues, including peat,
mineral-based turf, and wood. These, in addition to the dung found to be stored just north of
the hearth, suggest that the full range of fuel types were in use, and that the type of fuel
selected at any particular time depended on what was currently in stock, or the type of fire
required. A similar range of fuels has been identified in Viking Age middens in northeast
Iceland (Simpson et al. 2003), and was also recorded in an ethnohistoric study of 19"-century
turf houses in Iceland (Milek forthcoming).

The ash layers in the central hearth contained an unusually high proportion of burnt bone
(ranging from 2-10%). In sample 74, the boundary between contexts 802 and 831 was
actually marked by a continuous lens of burnt fish bone. Although it is possible that this
bone was a product of accidental burning during cooking, it is perhaps even more likely that
it was intentionally thrown into the fire once the meal was consumed as a convenient and
sanitary method of waste disposal. It should be noted that minute fragments of burnt bone
were found throughout the house due to the redeposition of hearth residues; they give an
indication of how hearth waste was moved around the house, rather than the location of
cooking activities.

Eastern and Western Side Aisles

Beside the western long wall was a rectangular-shaped area, about 1.7 m wide, where turf
collapse appeared to rest directly on top of beach cobbles, and no occupation deposit was
recorded (see Figure 1). Sample 67, which was taken from this area, revealed the presence of
a thin occupation deposit below turf collapse 747: an organic silt loam about 1 cm thick,
containing 5-10% charcoal, as well as <2% bone and burnt bone. The deposit had been very
heavily bioturbated by soil fauna, and much of its fabric had been reworked into a crumb
structure, but where the original fabric survived, it does not show any evidence of compaction
by trampling (see Figure 10). The deposit therefore does not appear to be a “floor’, as such,
but may have accumulated under a raised bench or platform.

Support for such a feature also comes from sample 79, which was taken on the very southern
edge of the rectangular space. This sample captured occupation deposit 851, a small context,
which was described in the field as soft, black and silty. In thin section, context 851 was
observed to be extremely mixed and heterogeneous, containing an abundance of charcoal
(20-30%), amorphous organic matter (30-40%), as well as ash (2-5%), burnt bone (2-5%),
and bone (<2%). There was also a lens of very coarse sand and fine gravel running through
the middle of the layer. The loose, porous fabric, the unusually large size of the charcoal (up
to 7 mm), and the lack of any horizontal bedding or compaction, all suggest that the layer had
not been trampled. In addition, the lensing within the layer argues against it being the product
of a one-off dumping event. Instead, the evidence suggests that this layer accumulated against
a physical barrier, on the edge of a floor. The horizontal displacement of larger artefacts by
kicking and scuffing, their accumulation on the edges of floors and pathways, and their
particular tendency to accumulate against physical barriers, has been observed in numerous
ethnoarchaeological and experimental studies (e.g. Nielsen 1991; Stockton 1973; Wilk and
Schiffer 1979). It would therefore appear that there had been a real physical barrier
delimiting the edge of the occupation deposits, which kept the rectangular area against the
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west wall fairly ‘clean” and untrampled. It is likely that there was a raised a ‘bench’ or low
platform in this area, similar to that observed at dozens of other Viking Age houses in Iceland
and the North Atlantic region. While it was more standard practice to create this raised
platform by digging the central floor aisle 20-30 cm deeper than the side aisles, this was
probably not possible at Adalstrati due to the shallowness of the natural soils, and the
occupants therefore opted to construct a raised platform, supported by the row of posts that
can be observed in Figure 1.

Instead of having a similar feature in the eastern side aisle, which would be more typical of
Viking Age houses in Iceland, the context that occupies the identical rectangular space on the
eastern side of the house was described as being a mix of brown, black, and grey silt and ash
(context 868). In thin section (sample 68), context 868 was observed to be a very highly
compacted organic silt loam, with horizontally bedded lenses of organic matter, articulated
phytoliths, and dark greyish brown organic silts (see Figure 11). It was predominantly dark
brown due to an abundance of amorphous organic matter and organic pigmentation, but the
lenses of articulated phytoliths were grey. Although it contains the rare charcoal fragment
(<2%), the occupation deposit captured in this thin section does not contain any ash. Instead,
it consists almost entirely of herbaceous plant matter that had been heavily trampled and
compacted, and had decomposed, undisturbed, in situ.

The eastern side aisle clearly represents a very different use of space from the central floor
aisle, which was dominated by redeposited ash. In contrast, context 868 was very “clean’,
containing even very little charcoal, and the activities that took place in this space — perhaps
sitting and sleeping — were conducted on a thick layer of clean hay. The edges of this context
were in fact as well defined as the platform on the eastern side of the house: on its northern
side it was defined by the partition wall of the entrance vestibule, on its western side it shared
a context boundary with the edges of the floor deposits in the central aisle (858, 864, 901),
and on its southern side it shared a context boundary with the edge of 871 (see Figure 1).
This suggests that there was a real physical barrier delimiting the edges of context 868,
perhaps a low sill that acted to contain the hay and to prevent ash from the central aisle
spreading into this space.

Southeast Corner

In the southeast corner of the house, there was black and dark brown, charcoal-rich deposit
(context 871), which was roughly contained by a row of posts running parallel to the eastern
long wall. This context was enriched in phosphorus, calcium, and potassium, reflecting its
high concentration of wood ash (Figures 6-8). In addition, 871 had the distinction of having
exceptionally high electrical conductivity values (see Figure 3), which mark it as having an
especially high nutrient, or soluble salt content. The enrichment of this context with soluble
salts suggests that sea salt or seaweed was being used and/or stored in this area. This small
alcove may therefore have been used for processing and storing food.

Southwest Entrance
One sample (94) was taken from occupation deposits in the southwest entrance. The

uppermost layer in the sequence (context 763) consisted of compact, multiple fine lenses of
waterlain silty clay, plant matter, organic soils, and ash (both wood ash and peat ash). It had
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clearly been very heavily compacted by trampling, as would perhaps be expected from an
entrance passage. More surprising were the number of waterlain silty clay lenses within the
occupation deposit. They suggest that a slight depression had been worn into the floor, which
permitted mud to settle there during wet periods. Below 763 there was a reddish brown layer
which was entirely waterlain, consisting of multiple fine lenses of well-sorted silt in fining-up
sequences such as those typically found in puddles (context 824). The southwest entrance
clearly had a problem with water, probably because it faced up slope.

The small entrance vestibule in the southwest corner of the house, which was delineated by
rows of post holes, contained compact brown clayey silt deposits with charcoal flecks
(contexts 859 and 862) and a small ash and charcoal deposit (context 870). The ash content of
these layers is reflected in their elevated concentrations of phosphorus, calcium, and
potassium (Figures 6-8), their high pH (Figure 2), and the concentration of burnt bone in this
corner. Since the floor deposits surrounding the vestibule were not particularly ashy
(contexts 849 and 866), the ash within the vestibule could not have been tracked in, but had
probably been intentionally deposited. The fact that sulphur had not accumulated within this
vestibule, as it had in the other wet parts of the house (along the walls, within the northeast
entrance, and the strip below the post-medieval foundation trench; see Figure 9), indicates
that the ash and charcoal did an effective job of absorbing moisture coming in through the
entrance.

Summary of Occupation Deposits

The occupation deposits within the house indicate that space was delineated in a very clear,
visual way, often with physical barriers. The house had the three-aisle construction typical of
other Viking Age houses in the North Atlantic region, and each aisle had been used very
differently. The central aisle was the main artery for movement up and down the length of
the building, while the side aisles contained other activity areas: entrance vestibules, stalls for
animals, an alcove for food processing and storage, and in the middle of the building, ‘clean’
sitting and sleeping areas. In addition to this symmetrical, longitudinal division, the house
was clearly divided into three segments, from north to south:

1) The north section, which contained the entrance vestibule on the east side and the sheep/
goat stalls on the west side.

2) The larger, more open central section, which contained the long hearth and the ‘clean’
sitting and sleeping areas: the western one slightly raised, the eastern one boxed-in at floor
level.

3) The south section, which contained the entrance vestibule on the west side and the alcove
for food processing and storage on the east side.

The over-all impression is that of a well-planned, ordered, and symmetrical building.
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Post-Abandonment Deposits

Five micromorphology samples (67, 68, 71, 79 and 80) taken from within the house
contained post-occupation deposits, which were derived from the collapse of the turf walls
and roof (contexts 747 and 858). These deposits were predominantly silt loams with a
heterogeneous fabric showing clear evidence of having been heavily bioturbated by soil
fauna: mixed soil fabrics with different particle size and mineralogy and therefore of diverse
origins, abundant channels and irregularly shaped pores, and up to 20% soil fauna excrement.
These deposits had an ultrafine granular structure (rounded peds < 0.5 mm in size), and
contained occasional phytoliths and amorphous organic matter, as well as lenses and
aggregates of the landnam tephra sequence (up to 60% in sample 68). Although reworked,
this material closely resembles the soils associated with the in situ landnam tephra sequence
(LNL), which were observed in samples 71, 92 and 94 (described above). Thin section
analysis therefore confirms the observation that had already been made in the field, that the
house was constructed of turf containing the LNL, and was therefore built not long after that
tephra was deposited.

In samples 67 and 79, both of which were taken from the western side of the house, context
747 also contained a microstratigraphic unit (4-11 mm thick) that was not distinguished as a
separate context in the field. This thin layer contained horizontally bedded, very well sorted
laminations of fine silts and very fine sands. The fine sands included not only mineral grains,
but also “pseudosands’: subrounded nodules of soil that were strongly concreted by the
impregnation of iron oxides, and which were subsequently transported with all of the same
properties as normal sand grains. Within this layer, there was a tendency for phytoliths and
other rod-shaped mineral grains, as well as the few strands of amorphous organic matter, to
be horizontally oriented. The sorting of the mineral material and horizontal bedding indicate
that this was a waterlain deposit. It was probably formed by rain or snow-melt running-off
the partially collapsed turf roof, picking up mineral material from the exposed undersides of
turf fragments, and carrying it down into a shallow depression, where it settled out. The fact
that this layer is only evident on the western side of the house would suggest that the turf roof
had collapsed inwardly on this side of the building first.

Sample 79 also contained two fine lenses of anthropogenic material within context 747,
which were not in evidence in any other sample. These were 3-5 mm thick, and contained a
poorly sorted mix of charcoal fragments, amorphous organic matter — much of which was
horizontally bedded — as well as the rare fragment of burnt bone in a porous, silty loam
matrix. These lenses were not deposited by water, but by the dumping of midden debris into
the collapsing building.

Summary

The turf roof seems to have collapsed on the western side of the house first, creating a
depression that acted as a trap for water-borne sands and silts. Midden debris was also
dumped into the partially collapsed building, indicating that there was continued human
presence in the area for some period after the abandonment of the house
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Conclusion and Recommendations for Future Work

The geoarchaeological analysis of the soils and sediments at Adalstrati 14-18 has made a
significant contribution to the interpretation of the site, particularly to the understanding of
the occupation deposits within the house. Most significant, perhaps, was the identification of
an area in the northwest corner where small sheep or goats were stalled indoors, and where
several centimeters of dung were allowed to accumulate. Additional phytolith analysis and
lipid biomarker analysis would confirm this interpretation, and would indicate more
specifically which species were responsible for the deposition of the dung. The identification
of an alcove in the southeast corner of the house, where sea salt or seaweed may have been
used/stored, was also a surprising and significant find. ldeally, further tests would be carried
out to try to confirm the exact source of the soluble salts in this small room. The evidence for
the wide range of fuels used in the central hearth — including peat, wood, mineral-based turf,
and dung — supplements and supports the work of an ongoing project into fuel resource
exploitation in Iceland (lan Simpson and Orri Vésteinsson). In addition, several charred seeds
were observed in the ashes in the central hearth, as well as in other contexts containing
charred residues, such as the charcoal lens in 844.3. While these seeds cannot be identified in
thin section, the fact that they are present even in such small samples indicates the potential
of conducting further analysis of the charred seeds within the occupation deposits.
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Table 1. Undisturbed block samples for micromorphological analysis taken from within the

house.
Sample Context(s) Location Field Description (from top to bottom) Micromorphology
Description
67 747 S edge of Light reddish brown and dark brown turf, Appendix Table A.1
NW sextant  containing small patches of a light tephra, and a
reddish brown lens; a dark brown, friable
deposit just overlying the beach pebbles was
captured at the bottom of the thin section.
68 747, 868 N edge of Light reddish brown turf containing patches Appendix Table A.2
ME sextant  and lenses of the LNL, and a dark brown lens;
a brown, black and grey floor deposit
containing ash and charcoal was captured at the
bottom of the thin section.
71 858, 864, S edge of Brown and black silty floor deposits containing ~ Appendix Table A.3
910, 913 NW sextant  ash, burnt bones and charcoal, separated by a
bright reddish brown layer, just north of the
central hearth; the LNL was captured at the
bottom of the thin section.
74 792, 793, W edge of Black, brown and yellow ashy deposits within ~ Appendix Table A.4
795, 802, ME sextant  the central hearth; a light brown clayey layer
831 was captured at the bottom of the thin section.
75 792, 793, W edge of Black, brown and yellow ashy deposits within ~ Appendix Table A.5
795, 802 ME sextant  the central hearth.
79 747, 851, N edge of Light brown turf containing patches and lenses  Appendix Table A.6
852, 910 SW sextant  of the LNL; black, dark brown and light red
brown floor deposits; the LNL was captured at
the bottom of the thin section.
80 747,844 E edge of Reddish brown turf containing patches of the Appendix Table A.7
NW sextant ~ LNL; dark brown, clayey floor deposit.
92 Turfwall, NEwall Dark brown to black, and light reddish brown Appendix Table A.8
910, 913 turf, with lenses of the LNL; the LNL; a light
brown soil was captured at the bottom of the
thin section.
94 763, 824, SW entrance  Dark grey brown silt; reddish brown silt mixed  Appendix Table A.9
910, 913 with charcoal; the LNL was captured at the

bottom of the thin section.
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Table 2.

Bulk samples for geochemical and magnetic analyses taken from within the house.

Sample  Context Sampling Location Field Description

54 792 Central hearth Medium to dark brown silt.

60.1-4 793 Central hearth Black, ashy deposit.

62.1-8 795 Central hearth Black and brown silt, mixed with abundant charcoal.

63 796 Black, charcoal deposit under burnt stones, on the floor.

66-3, 7a 802 Central hearth Mixed brown, white and grey ashy deposit.

72 807 Compact black, brown, clayey silt deposit.

73 798 S entrance Compact black and dark grey floor or midden layer.

77 814 Firm, medium dark brown, clayey silt deposit.

78 824 SW entrance Friable brown silt layer containing patches of purple and red,
flecks of wood ash and charcoal.

81 752 S end of house Soft, black, dark brown and orangey brown silt deposit.

82.1-3 793 E half of central Soft, black, brownish black ashy deposit.

hearth

83 824 SW entrance Friable brown silt layer containing patches of purple and red,
flecks of wood ash and charcoal.

84.1-8 795 Central hearth Black, brown, and brownish white ashy deposit.

85 826 S end of house Firm, medium dark greyish brown clayey silt floor deposit.

86.1-8 802 Central hearth Soft, brownish white and grey ashy deposit.

87 831 Central hearth Very dark greyish brown and black ashy deposit.

88.1-12 844 NW sextant Firm, dark greyish-black clayey silt deposit.

89 846 S end of house Pale grey ash and charcoal lens.

90.1-6 849 SW sextant Soft, black, silty deposit.

91 851 SW sextant Soft, black, silty deposit.

95.1-6 852 SW sextant Soft, medium brown silty deposit.

97.1-2 854 SW sextant Pale grey and black ash deposit.

101.1-3 859 SW sextant Compact, medium brown clayey silt deposit.

102.1-6 858 NW sextant Orange and black silt deposit.

109.1-2 866 SW sextant Soft, light reddish brown silt deposit overlying beach pebbles.

110.1-17 864 ME and MW sextants Black and orange brown ashy deposit around the central hearth.

111 870 SW sextant Pale brownish grey ash and charcoal deposit.
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113.1-7

115.1-3

116.1-16

118

120

122

124.1-4

127.1-3

128.1-3

131.1-5

132.1-3

871

873

868

890

892

894

901

904

907

861

862

SE sextant

SE sextant

ME sextant

NE sextant

SE sextant

NE sextant

ME sextant

NE sextant

NE sextant

SW sextant

NW sextant

Black and dark brown charcoal-rich deposit.
Black, silty, charcoal-rich deposit around the central hearth.
Brown, black and grey, mixed silt and ash.

Compact, light brown silt, containing charcoal, ash and turf
fragments.

Dark brown, charcoal-rich silt.

Medium dark brown silt, containing small stones and rare
charcoal fragments.

Black, silty, charcoal-rich deposit.
Brown, grey and black silt and gravel deposit.
Light brown friable silt with abundant charcoal.

Mottled medium brown and black clayey silt deposit with
occasional charcoal flecks.

Mixed light brown and grey silty deposit
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Figure 1. Plan of the house, showing sampling locations.
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Mass Specific Susceptibility (x 10° m' kg') <

81.5- 388.62
« 38862-695.74
® 69574-1002.85
® 1002.86 - 1309.98

@ 1309.98-1617.1

Total Organic Content (%)
10-12.94

® 12.94-15.88
® 15.88-18.82
@ 1882-21.76

@ 2m5-27

Figure 4. Magnetic susceptibility distribution Figure 5. Loss on ignition distribution (proxy for organic
matter content)
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Phosphorus (Stan. Dev.)

D=1 Celciu;n (?tan. Dev.) A
A0 -0

Mean Mean

0-1 0-1

1'2 1_2
2-3 2-3
>3 >3

Figure 6. Total phosphorus distribution, given in standard Figure 7. Total calcium distribution, given in standard
deviations from the mean. deviations from the mean.

Potassium (Stan. Dev.) Slflphur (Stan. Dev.)

+ -1-0

+ Mean - w2 ae]

e 0-1 e -1-0

® 1-2 e Mean

® 2-3 e 0-1

@® @ 1-2
® 2-3

v ©
Figure 8. Total potassium distribution, given in standard Figure 9. Total sulphur distribution, given in standard
deviations from the mean. deviations from the mean.
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Context below 747. ——  Figure 11. Sample 68, Context 868. ~ ——

Figure 10. Sample 67,

Thin layer containing charcoal (c), unburnt 250 Hm - Thip layer containing horizontally bedded 250 pm
bone (b), and decomposing plant matter (p). and compacted phytoliths (ph), decomposing
There is no evidence for compaction or trampling. plant matter (p), charcoal (c), and organic silts.

Figure 12. Sample 71, Context 864. Figure 13. Sample 80, Context 844.3.
Aggregate of herbivore dung (d), showing 250 ym  Horizontally bedded bone (b), herbivore 250 pm
the characteristic, random orientation of dung (d) and plant matter (p) in a localised

articulated phytoliths. area not disturbed by bioturbation.

w b . .ﬂ‘-‘f' & Y v c I 'QK
& -~ y el <
Figure 14. Sample 80, Context 844.4. Figure 15. Close up of Context 844.4. _—
Horizontally bedded plant matter (p) and 250 pm  Note the short, truncated aggregates of 100 pm

dung (d). articulated phytoliths (ph), a common
component of herbivore dung.
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Sheep/goat stalls

Entrance vestibule

A

Raised platform
(sitting/sleeping)

Entrance

vestibule .
Boxed in “clean’ hay

%) ) (sitting/sleeping)

Alcove for food
processing/storage

— Partition wall

...... Floor-level delineation
of space

Figure 16. Interpretive plan of the house.

97



©aJe J00}) [e1JUSD S} WOoij Paxd1y Jo/pue jdams

Buiag Agq youaq pasiel e yreausapun parejnwnade Ajgqeqoid reuarew ‘Buidwen Agq paroedwod
usaq aney 0} Jeadde Jou S20P ) ‘SBAIAINS 21N1dNLIS [eulblio aiaym ‘pajequniolq Ajinesy
‘1apew ojuehlo Juingun osfe Ing ‘senpisal yueay jo Bunsisuod Ajurew ‘sugap dluabodolyiuy

pue ‘(azis ui wrl gog 01 dn) auog uinqun pue juing ‘(8zis ul ww g 0} dn) reoareys
J0 8ouepUNge Ue Bulureluod ‘aimonns snoiod ‘9S00| B yim Wweoj 3jis oluehio o1y) +ww g -

“J1apew ojueblio snoydiowe

*100}4 Y} Jo doy uo Ajpoalip pasde||0d

‘Arepunoq Jamo| Bunirejnpun ‘dreys ‘suoisnjoul
oluabodoliyiue ou pue ‘Janew ouehio snoydiowre euoiseado ‘spleys sse|b usalb pue

[elarew [fem pue Jool Jny uaym paysodap ‘pareqiniolq Ajineay TN aui Buiureluod pny pasiomay a)ym Jo sarebalbbe Bujurejuod ‘olge) snosuabiolalay ‘paxiw e Yyim Weoj Jis NIy} Ww GG € IvL

"Arepunoq 1amo| abpa-ajiuy ‘1apew
‘nyis ul Ino Buimas pue uoissaidep |ews e o Buljood olueflo snoydiowe Jo spuelis pue sjesauiw payusLo Ajeluoziioy ‘sejonsed puesopnasd

J001 41Ny pasde||0d ay} wolj pues pue }is Buihired Jo-uni Aq pawoy ‘spues pue s}jis uleparep Buipnjoul ‘pues auy A1an pue Jjis pauos Apoapad Jo Sasua| [eJU0ZIIoY aul NIIY} W 2yl
‘Arepunoq Jamo| abpa-ajiuy ‘suoisnjoul dlusbodolyiue
's|jem pue ou ‘iapew dluebio snoydiowe [BUOISEIIO0 pue ‘spleys sse|d usalb pue ajym

Jool uny Jo asdej09 ay) buunp paysodap ‘pareqiniolq Ajiaeay TN 8yl Bulureluos yny payiomay Jo sarebaibbe Bujureyuod ‘olge) snosuabolaiay ‘Paxiw B YiIm Weo| IS NIy} +ww /g T'lv)

uol198S UlYL Ul paAIasqQ sainresd juenodw] Jo Arewwns | 1xajuod s -

uolelaldiaiu]

“UoNEIRIdIBIUY UONO3S UIYL /9-TOLSY Z'T'V dI0B.L

= '060T-G mEE '0G-Z mm ‘07> W 'SJUNOWE 32eL) ul Juasaid + :31sodap J00j4

%0.-09 '9609-0S '%05-0% ‘%0v-0€
wreo|
panop ‘umolq 1is Apues

abuelio ouehio [ejuoziioy Apueuiwopaid :oluebio quinio padojensp
1) amam = = amn | = + mn amn = parenuaiayipun ‘umoig ouAydiod 04:08 Kiap nm wopues :eisuinN 119M 0} Aja1e1po e

s|auueyd

papioads arebaibbessiul

‘umoliq yum ‘rejnuesf

pal ‘umouq auyenn padojanap
un + T n + un pajenuasaypun abueio duAydiod 0L:0€ weo| IS nn unn = wopuey Ajresspowl 03 Apeam [

2:86 :pues “UOIeIUBLIO [BIUOZIIoY

auly A1an pues Jueuiwopaid e aAey ‘sfessuiw ‘uresb ajbuis

pappoads 2uAydiod 0 sasua] auly A1an padeys-poi Jayio pue syyjoikyd :puesopnasd pue pues

‘umolq Kejo 06:0T :Ae|d pue Kejp “1apew aluebio snoydiowe auy A1an Jo sasua

pai ‘umolq Apis auyy Ais auy Ayis auy 10 SpuelS ‘[elleW [elaull PaLIoS ‘anIssew Aejo
+ + u + [T parenualayipun abueio 0 sasua 0 sasua] JO sasua] - T T o Apoayad Jo Buippaq [ejuoziioy aulq Ajis auly A19A Jo sasua il

pappads sjpuueyd

‘umolq arebaibbelsiul

pai ‘umoiq yum ‘rejnuelf auen|n
1] EEEEEEE 11 + 1] ] + [ 1] pajenualayipun abueio duUAydiod 0.:0€ weo| jis (111 (111 [] wopuey padojanap Ajaresapop TLvL
m D> > 2] 2] Q ul ul 3> > o T @ 2 o] <) = Q < (<) 2] 0 o) 4 [e]
g 83 g 5 3 5 |§ & &3 3|2 E X 22 8 8 2 S ) 3 3 3 @3 g g
@ 23 © = ® s |8 € o] 3 =l g = s I @ € =) =) =1 T B e S T
3 €3S Q o] <} 2 = 53 =3 3 = =1 @ ] ® @ H @ o o = B a X
g 2¢ g 3 =lg ¢ g2 g |° @ < 2 Tl I o| & ° 5 3 8 o2 5 2
g 26 g @ 8 § &9 & 3 T 3 3 g E E & g S0 g 2
] b 3 2 3F = 2 3 o o 28 a s 5 N B =z
g2 Z 53 = 2 o = o 2 3 = 2 Q o3 5
o & = z~ g 5 2 S 8 & E3 s 38 5
o< 14 3 g a @ o = 5 = =] o. ER=3 @
83 o ) S 2 = o S s @ < F 73 3
g 3 H B X e o] S g =
Q > 2 3 el = @ i5 =% & =}
< S 3 3 z 5 w.. 3 @ 2 m

I8 2 = [ @ 53
g B} =3 53 5 =3 =3 g
3 = 2 E] S c
@ z =] 5
sainjeajopad suoisnjouj J19ne doluebio ‘ujwolg ssewpunol Alsoiod aInonNs

"uondiosap uonss Uyl :29-T01SV T'T'V 3|geL

98



‘leoaseyd pajuswbely “(wrl 0oT>) Suswbely [eodseyd anuiw AISA pue asel surejuod ‘syujolAyd
Alybly Jo sunowe [jews se ||oMm Se ‘niis Ul pasodwodap pey eyl Jopew | palejnonie pue Janew dluebio snoydiowe Jo Sasus| [eJU0ZIIoY Ylim pappad
snoadeqlay Jo Ajpanua 1sowle bunsisuod nsodap Jooj) pajoedwod AlybiH ‘uoneuawpid oiuebio Buimoys weo) jis paoedwod Aybiy oIyl +ww 898

‘Arepunoq Jamo| abpa-ajiuy 100} 8yl anoqe

1sn[ ‘19A®| SIyl wonoqg ay} 1e punoy alam Yaiym Jo |e— (ww £T>) Janew
‘S|fem pue JooJ Jin1 8y} jo asde|jod ay 03 Joud Buidwnp | 1uejd payiwny-jjam jo arebaibbe suo pue (ww g>) [eodteyd jo sadald jews

Juswuopuege-1sod Jo Jnsal e aq Aew Jooj} ay) anoge 1snl syuswbely [eodreys oM} AJuo — suoisnjoul dluabodouyiue may A1aA ‘iapew diuebio snoydiowe

rews ay) pue 1ead Jo arebaibibe ay) (1ooj) ays jo dol uo Ajpoalip pasde|od [euoisea20 pue ‘spreys sse|b usalb pue alym jo sarebaibbe pue sasua)
[euaTewW |[em Jo/pue Joou Ny uaym pansodap TN a8yl Bulureluod sugap un g Buiureluod ‘ouge) snosusholalay ‘paxiw e Yum weo| IS oIyl +Www g8 Il
uonelaldialul u01198S UIY] Ul PaAIasgQO salniead juenodw| jo Arewwns 1X31U0D

‘uonelaldialul uondaswIy L :89-T0LSY 27V elqel &

m ‘0502-0T mEmE ‘050T-G MEE ‘04G-Z W ‘05Z>m 'SJUNOWE 39eJ) Ul Juasaid + )isodap 400j4

%0L-09 '9%09-05 '9%05-0 '%0v-0€ mm
Japew o_cwm‘_o
panop ‘umoiq weo| )is snoydiowe Jo spuels pue
T u +  m mnmmEm T + ammmm pajenuasayipun pai ‘umoig duAydiod 0L:0€ owebio T u + | suymoyd pappag Ajjeiuozuoq S|aUUBYD M3 UM ‘BNISSEN 898
papjoads S[puueyd wummmhm.mﬂwﬁ:_
‘umouq pai yum ‘rejnuelb auyenn
u rrTTy . nmnnn + |« - w | - pajenuasayipun ‘umouq abueio oukydiod 0L:0E weo) IS [T TR T T . wopuey padojanap Ajeresapow 03 Apream 1L
T g g g 9|zt iz z |2 2 2 g 2 g 3 o g 2 2 g | 8
=} 23 =9 ¢ 3 32 B[22 2 53 2| < [ 2 53 8 % H S 32 B ] s S
@ a8 S 3 2 @ 3 Q Q ] S S 3 = 5 @ @ g = 3 =3 D o = o T
3 -] oaQ Q @ 1<} 2B 53 =l 3 = S @ & & H = o @ = o3 a x
g gs |82 g2 3 2 le ¢ g3 g |° & 2 =X ) i o & S ¥ § g3 g 5
Z g5 |58 3 3 g g e 5 2 T 3 3 5 g 2 8 g 2o g 2
-8 | 22 b g g 33 = & 3 pl P ) a s 3 S3 3 =
o a o >3 B o ) o =4 < 51 a o= =
a 2= 2 ® = = ) = o = 9 S = S5 Q
£9 |22 3 = z g B 3 S 2 & g 3 B s
83 T ° s ] & g & 5 ] @ g S 2
7B £ =N S 5 L o < @ 2 I
g 3 H H 4 s} s S S 2
S 3 @ = ) = @ o I8 <
= E g 3 g c 2 £ 2 o 2 2
5 - 3 = =4 ] 2 g )
B o S 8 o = S 5
=1 o
3 = \.w =1 S m
T =} =
c
salnjeajopad suolsn|jou| Jane o1ueblo ‘uiwolg SSewpunol Ajsosod ainonnNs

‘uonduosep UoNIBS UYL :89-TOLSY T2V 9l0el



m ‘050T-G MEE ‘0,G-Z MM ‘057> W ‘SJUnowe adeJ) uljussaid + ‘Jisodap J0oj4

%02-09 '%09-05 ‘%05-0v ‘%07-0€ m ‘%0€-0¢ wm mmm ‘0502-0T

rejnuelf

papioads auy-enn padojansp

‘umouq Apeam pasifeoso|
T + . " + M parenualayipun pal ‘umoig auAydiod 08:02 weo| IS . wopuey yum ‘onewsid auly A19p 016>

pues
auy A1an [ejuozuoy :a1uebio
u - . ' ' R 2:86 pue aul4 nam mn wopuel :[essuiy urelb ajbuis 016
sapixolnbsas Aq

paysew Ajjensed papioads rejnuelb

‘parelsoue.h ‘umolq aul-enn padojanap

Apeam pue pai ‘umoiq weo| Apfeam pasifeso|
o + . + M papjoads oresoy abueio auAydiod 08:02 Kepp Anis o wopuey yum ‘onewsid auly K1I9p 0T6<

19Ke] a4} Jo Wonog oy} 18

sjpuueyo arebaibbelaul ]

yum sejnuelb sulenin

padojanap Ajeresapow

panop 01 Apjeam pasifedo|

‘umouq ‘sjpuueyd ayebaibbelsjul

abuelo YIM ‘2injanns quinid
(1] (111} (1] [ 1] L] [ (111 + pajenualayipun ‘umoig ouAydiod 0L:0€ wopuey padojanap Ajaresapop 98

papads S|auURyo a1ebaibbelaiul

‘umolq yum “rejnuesf

pai ‘umoiq suiyen|n padojansp
(11 L] [TTTT1] (11 + + [ + (1] parenualayipun abueio ouAydiod SL:SC weoj s (111 [ 1] wopuey Aloyesspow o} Apfeam 2858

papioads S|auueyo erebaibbelaul

‘umouq Auew yum ‘rejnuesf

pal ‘umouq aulyenn padojarap
mmnn + annnn unn + . » + T pajenuasayipun abuelo ouAydiod 0L:0€ weo| JIs mmnn wnn wopuey AiBuous o3 Ajarelapon 1'858
0 73 2% z g 2 g 9of|l ¢z &z 3|9 3 = = g g g o g ¢ 2 gg | 39
s 23 23 @ e 5 3 = g & g3 3 (2 2 g 2 g 8 % g E] 3 ) &g g S
s 28 22 3 s = 5 ] 28 S 3 = 5 3 a 3 £l 3 2 3 = 2 8
3 =2 €S & & 8 22 Eact s |3 = 5 3 3 & H 3 ] ® 2 oz 2 2
4 33 S 3 5} 2 <] S %) o 5] ] & =3 =] o = ge 2 = o < oS c o
3 x 2 x 2 =4 3 3 5 S {=pt= g @ ) = i I o) 3 = » 5 S= s o
g8 26 26 3 g 3 8 & $h & 2 T 2 3 B 3 = =S g 20 g a
22 g L b § ¢ 3z = & 3 a » g 2 3 S 3 H =
sa 23 o 3 3 2 o o E < 2 a 32 ES
2 o 3 2 B = = ) < 2 3 s 2 22 5
20 g0 2 D = g 5 2 5 8 & 5 s Z2 o
=< 73 E o 3 g & 2 2 B s z y & ] E
23 33 S o El S = 3 15 ] g < @ 2 B
23 1) 5 i g E x =] =] i ) g =3
£3 g 7 3 : E 5 2 5 5 2 3
o< < < 3 5 & Iy =4 = @ = S
32 a 3 = o @ g z o
o8 g s =i o 3 =S g Es
35 5 ES 8 2 g g S
3 ® @ z 5 s 3 S
~ h) o, =

z
sainjesjopad suolsnjaul 19ne d1uebio ‘ulwolg Ssewpunolo ANsoiod 2ImanNs

‘uonduasap uondss UL T/-T0LSY T'EV dlqel



‘suoisnjoul oluabodoliyiue

'9|ge1091ap S| 9ouasald uewny ou TN 8Yl MOojad [I0S [ednfeN | Ou ‘[euarew oluehio [ewiuiw Bulureluod ‘Weo| 3jIs UMoId Yep oIyl +ww § €16~
‘leJauiw anbedo ‘oe|q e pue asedolbeld
*(ANT) JoAeT eayda] weupue] nus u| ‘spreys sse|b uaalb pue anym Ag pareuiwop Jake| eiydal o1y ww QT 0T6
‘Buipjing ays Jo uonRdNIISUOI ay} Buunp panowal sem sselb ‘suoisnjoul dluabodoiyiue ou ‘sjpuueyd pasde|jod/paroedwod Buiaq Jo
pue uny Jo J1ake| Jaddn ayl yey) sayealpul Janod uonelaban jo )oe| | aduapine moys sploA Jeue|d awos {(ww QT> spad paltenbs) ainjonnsosoiw
‘asnoy ay jo uonednado ay) Huunp paoedwod ‘aoelns pue| [einjeN oirewsud auly A19A e yum ‘weo| Ao Ajis 10edwod A1aA o1yl ww 9 0T6<
‘Arepunog Jamoj Buirejnpun
‘dreys A1an ‘parequniolq Ajineay ‘1ake| ayl Jo wonog ayl spremol juasald
‘goe|dauly ay) Jo abpa ulayuou ale N7 8y jo sarebaibbe ma} e (sia1sn|d pale|naiJe ‘pajuslio Ajwopuel
BY} U0 palols |any Jo sanpisal ayl Ajgeqoud ale asay) ‘Jun) pax)Jiomal ‘Hoys Jo wioyj 8y} ul syujolhyd jo (ww g >) sarebaibbe jo pasodwod
Jo yored |jews e si Jake| ay} Jo Wonog ay) Je ‘euney [10S Aq paxIomal S| Jake| ay 40 9%,Gz-02 ‘Jenew ojuebio snoydiowe pue ‘syujoifyd 98
Bunp pue ‘Bunp aloAigiay Jo squinid [jews Aq pareuiwop Jake| 100|H ‘salods [ebuny jo aouepunge ue Buiurejuod weoj 3jis dluehio NIyl ww Og
‘Arepunoq lamo| Buneinpun ‘dreys
‘(uoneoynuenb woly papn|oxa [eudlewW dAISNIUL) MO|aq JaAe| ayl woly
[euarew oluabodoiyiue yum pajul jpuueyd feuney abie| e jJo pasodwod s|
*100J} 8y} 01 uo ApdaJip Buijre; reuarew jrem Jo | Jake| iyl o Jauenb auo ‘spreys sse|b uaaib pue auym Jo sua| e Bujureuod
Joou 1Ny Jo asde|j09 ayy Ag pausodap (N7 8yl Bulurejuod Lny Jo 89aid ‘alnonansoloiw Jeinuelb auenn ue yum weoj IS N1yl Ww g-GT 2’868
‘Arepunoq Jamoj tsejnbalil Inq Jeajo
‘suoisnjoul aluabodolyiue ou ‘syijoifyd pue Janew oluehio snoydiowe
‘sugap asde||09 Ny Woijy panLap painguisip Ajwopuels pue ‘spreys sse|b uaalb pue anym jo sarebalbbe
]I0S pa)Jomal e pue ‘“IN7 8y} jo sayebaibbe ‘syjuswbely juny lews |lews Bulureluod weo| IS pareqiniolq Ajiaeay ‘paxiw AIsA o1yl +Ww Gz 1'858
uonelaidiaiyl uoI1199S Uuly] ul sainyead juenoduw) jo Arewwns 1X91U0D

‘uone)aidsIul UoNss UYL T/-TOLSY Z'€V 8lgeLl




“Jounsipul pue pawiojep synjolAyd (g ssejo>) uonessye Jejnaijied giyxe pue ‘(Tdd) umoiq
*D005G 9A0e 0} pajeay sanssi 0] paJslje usaq aney pues pue Jjis ‘sajnueld onireIsA10010iw ‘Aaib Jo souepunge ue surejuod
jueld Wwouj PaALISP Sayse d1Io[ed are sajnueld anie1sA100121w ‘As1b ai1 SU) JO 1By SY) Ul UOIEPIXO JO YNSal e 3q 710 18pun A1iamb pue sbuelo Jybug SI YdIyM ‘[eLsiew [elsulw suly umoiq sfed o) umoidg Yiep
01 Aj331| S 10 Japun inojod Aianif ‘eburelo 1yblig e pue Tdd Ul Jnojod umold lep e o} (sayebaibbe eiyds) Buipnjour) S| XUyew ‘suoisnjoul jo suoiodold ay) pue [elayew [elauiw aul 3y} JO ainyeu ay) Ul SuoieleA
IS puB pues aul ‘[eualew [eJaulW dul dY} Jo UonRIS)E dU) ‘yueay ay) o asn ay) Bulnp nyis ul payejnwinage ‘yse unjt Aq paysinbunsip ‘selepunoq Jeajd Aq paresedas ‘|is Apues aulj JO SaSUS| NIy} +Www 8T T€8
‘l]ony yead reuibuo ayy urJuasaid usaq pey eyl [elstew umojgpuim si ‘serebaibbe eiydsl ayy Buipnjou
pue pues aulj sy} ‘00055 9A0qe 0) pareay sanssi jued Wwouy PaALSP Sayse I *Arepunoq Jamo| asnyip
‘Aa1b ‘211 Y} JO Teay Y} Yum pasipixo uaaq pey yaiym ‘sbog read ul Juepunde Ajjewlou si Jey) uoil paA|oSSIp ay} JoUISIpUl pue pawlojap ale ‘a|gennuapl a1aym ‘syyjolfyd ‘suswbel) [eodleyd alel pue
wiolj paALIap aJe uoll PasIpIxo AlYBlY Jo sainpou ‘yueay siyy ul panaiyde aiam sainesadwa) ybiy yeyy saresipul ‘(0,008 ‘(06S *9) IS 9SI1e02 pue pues auly Jo surelb ‘(1ake| sy Jo Alepunog Jamoj 8y} Ye auoq ysiy Juing
*2 JO PJOYSaJy}) 3INIdNIIS 1S0| dAeY SUN0IAYd pue (Do0SS JO PIOYSSIYI) HO JUING USG Sey [e0dseyd JSow Jey) 19e) JO SUS| ® Ul )1 JO YdNnwi) suog Juing JO sduepunge ue surejuod ‘sajnue.b onijfeisAiooloiw ‘Aaib
3y} ‘read ul Juepunge are Yoiym ‘swoielp pue synjolAyd paysw wolj paAusp ealjis snoydiowe jo pasodwod Ajgeqoid pue ‘uoul pasipixo A|ybiy jo ssinpou surejuod pue ‘(1dx) aidonosi pue (1dd) umolq afed si
S| Xuyew esauiw auly sidonosi ‘umolq afed ay ‘saposida Buiuing ayeredas Huunp payeald atam Aayl rey) 1sabbns XUjew ‘suoisnjoul jo suoiodoid ay) pue [eusleL [esauiw auly 8y} Jo ainyeu auy ul suoierLren Aq
S9SU3| 8y} USBMIQ Salepunog [ejuozioy ‘dreys ‘yueay ayj o ash ayi Buunp nyis ul payejnwinoge ‘yse yead Jo sasuaT] paysinBunsip are yaiym ‘saurepunog Jes|d Agq pajeledas ‘Jis aul Jo SaSUd| 931U} NIIUY W g 208
Arepunoq Jamo| dreys ‘sajnuesb anijjeisAiooloiw ‘Aa16 pue uoll pasipr
AyBly Jo sajnpou ‘[eodseyd Jo Sasua| ate Jake| siy) Jo wonod ayy 1e ((89-T01SY ul 63)
"MO|3( ‘208 1X3)u02 9as ‘sajnuelb Aa1b pue uoil pasipixo Alybiy Jo Sajnpou jo uoielaidiaiul 1o} asde||02 N} /7, xaju0d Bulquiasal A|asojo sweo| J|is) |10s jo sarebaibibe juingqun pue Japew
‘yureay ays jo ped Jayjoue Jo no-ues|d e Buunp Ajqeqoid ‘Buidwnp Agq pansodap ‘1aAe| 8y} Jo Wwonod 8y} e Yse poom alueblo snoydiowe ‘(pajud AjiAeay) suog Juingqun pue Juing ‘[eodJeyd yum paxiw Ajinesy
pue yse Jead paxiw pue [eodJeyd Jo Sasus| aJe a1sy) Ing ‘Yse poom Ajueuiwopald |I0s pue Sayse Jo Sasus| PaxIA weo| Is Apues Jo SisIsuod Ajurew ‘ouge) snosusholsiay A1ea ‘pauos Auood o1y} +wi Of G6L/E6L uiw
‘Arepunoq Jamo| dreys ‘[eoareyd pue
‘uonreqiniolq Aq mojaq Jake| yse ay} woly paxiomal sjuswbely [eoareyd Janew oiuehio arel pue ‘syyjoifyd jeuoisedsdo ‘spreys sse|b uaaib pue ayym jo sarebaibbe
‘yueay ayl Jo doy uo Apoauip pasde||0d sjfem Jo/pue Joos un) usym pausodap N7 8yl Jo serebaibbe Buiureluod unyt Buurejuod ‘anjonns Jejnuesb aulyenin ue yim weoj is {(Jaulod auo ui juasaid) oIy ww LT 6. 18
uoleaidiaiu] uoI1393S UIYL Ul sainjea jueliodw) jo Arewwns 1Xa1u0D | ‘ﬂ_ Y ]

‘uonelaidiziul Uondes UYL v/ -TOLSY 27V 8lqeL

%0.-09 '9%609-0S '9%06-0% '%07-0€ m '%0£-02 '050Z-0T mmmm ‘050T-G Mmm ‘04G-Z WM ‘047> m ‘Sjunowre ades) ul Jussaid + :isodap yesH
(110)
onjreIshin Kiamb pue abueio wreo| [eluoziioy aq 0] Janew
-osIW moj|oh ‘papjoads olneus N1s aluebio pue sajnuelb £ai6 |auueyd ayehaibbelsiul
‘Aa1b ‘umolq pue Apues 10 s1a1sNn|2 ‘auoq payebuoje ‘rejnuelb suienn
L] [l un (LT [T [ n [ aled ‘umoiq req duAydiod 08:0¢ aul4 (LT [T n [ ] 4o} Aouapua) :Buisua) [eIuozLIoH padojanap Apfeam Te8
| papjoads [eluoziioy aq o) sejnuelb £a16
pasijeao) ‘umolq pal 1O sI21SN|d pue auoq parebuoja
- - - anm anm - - " “ppun ‘K216 ‘umouq afed ouAydiod GBS " » 10} Aouapuay Buisua) [ejuozioH |auueyd 208
[eluoz1ioy 8q 0} Janew
panop ‘umolq oluefio pue [eodseyd paebuojs S6L
um = = = L1 . + = + = ‘Hpun pal ‘umo.q sred duhydiod 05:05 - 1oy Aouspua) :Buisus) [euozuo ABuods IE6L
Jauueyd erebaibbelaiul
weo| rejnuelb
pappoads ‘umolq Kejp auienn padojanap
= mmmEn T s | = = . = . . Hpun pai ‘umoiq sbuelo ouhydiod 08:02 Aus mmm . wopuey Aereiapous o) Apeam 26L
m T > pd o> °eGZ W [o2] Q ul ul 3> > =) el o] TOZ [e] e} = Q e} %] el [ Rw] =z e}
8 g3 g 58  2a38 s 3 5 |lg & g3 2|8 ¢ s S52 ] 5 2 5 5 3 B 3 g H
@ o = @ 23 Q< = ® 3 S S =] = =} S = DE 3 @ @ 15 3 B =3 15 o' = o 3
3 =3 Q =aQ [CRal) o] 1<} & 2 53 5 3 = Ef Sa 14 2 H 3 154 @ = o3 @ e
@ g3 9 2 03P S 2 |lv O = 3 |@ =r Q 2o g 3 ol o £ < 138} ] -
3 x 2 T @ 5ag > T o Se c o [ ca3= = = (o] & 2 o ) 3= I
g 2 G G & 2 o= ] S S & @ a o F] 3 2 2 2 9 a 30 £
= 2 5 s 28Z g ¢ 5z 3 & 53 2 e ¢ s 3 & ° R s
gz | 32 o £3% 5§ & g gz g & S s & ¢ g2
£9Q 8 3 Sg< o z g 85 2 5 8 & 5 5 28
@< o < c >0 g =3 3 =0 (] = =3 = a & 5§
eg e 5xX 2 g = 3 5 ] 3 < G 2
3 5 ES aTa B 2 X oz 9 = S g
S o g [ = 2 2 == 2 3 =4 oy
< o S e 3 3 Z -~ =1 = @ I
a Eg 8 (o = = =3 g E
o8 o < =3 Q = o = =3 c
5 & —=3 3 3 E3 5 =
H 5 : 2 - s s
= @
e 22 e
sainjeajopad suoisnjou| JoneN o1uebio ‘ujwolg SSEWpUNoI Ausolod 21ndNIS

"uondiosap uonass Uyl :7/-T01SY T’V 3lgel

102



‘060p-0E MEmEEE ‘050E-0Z Wm WEE ‘040Z-0T MEEE ‘050T-G MEE ‘04G-Z MM ‘047> m ‘Sjunowe adel) uj juasaid +

103

%0.-09 '%609-0S ‘%05-07
[eiuoziioy
pappoads 1opew oluebio
‘fa1B snoydiowe pue
‘umolq pai auoq payefuoja
= = » T n n n ‘umolq afed ouAydiod S6'S ureo| JIs » T ‘Buisua) [euozuoH |uueyd 208
|ejuoziioy
pappoads :sa|nuelb A6
‘umolq 40 s13ISN|0 pue
pai ‘Aaib [eodreyo palebuoje
o o - - - ¥ + » ‘umolq ajed ouAydiod G6:G " ‘Buisus) [euozioH |lauueyd ¥'G6.
panop [eluoziioy
‘umolq enew oluebio
abuelo snoydiowe pue
[ . » » . [T [CTTTT] = wmmm | + . ‘umoug ouAydiod SLise =msm w [e0deYd pajebuoq [auueyd €66.
[eluoziioy
pappoads enew oluebio
‘umolq snoydiowe pue
pai ‘kaib weo| )is [eoaseyd payebuoja
] um ] um .+ + + . ‘umouq afed ouhydiod SL'S2 Apues ] ] ‘Buisua) [eyuoziioH 1auueyd 2'G6L
panop weo| |is [eluoziioy
‘umolq Apues Jenew oluebio
abuelo oluebio snoydiowe pue
= = = L] = + = + = “Hipun ‘umoig ouhydiod SL:ST Kiap [e0dreyod pajebuog ABuods 1°G6L
s|auueyd
ayebaibbelaul
papioads ynm ‘rejnuelb
‘umolq auyenn
paJ ‘umolq wreo| )is [euozuoy :; padojanap
T = = + + . | = ‘Wpun abuelo duAydiod §.:52 Apues = ‘wopue. I Ajaresapo '26L
panop [ejuoziioy |]auueyd pasieso|
‘umolq wreo| )is Jenew oluebio pue rejnuelb
abuelo ojuebio snoydiowe pue aulenn pasieao|
‘umolq 08:02 [eooreyd payebuoja yum ‘Abuods
n = - + = n “Wipun ‘umolq afed ouAydiod -G6'S n - ‘Buisua) [euozuoH xajdwod £26L
puesopnasd TejndIsan
pue pues auly pasifeso|
papjoads pue suueyd
,_.:SO‘_D pues _.__m‘_m_m:__
u . + n | = ‘Hpun abueio uNRY 2:86  auyhiap . . Buippag [eyuoziioH ‘uresb ajbuis 226L
(e}
Japun Aian|b6
pue abueio
Mojjak AybBna pasifeso|
pasifeao| ‘sjauueyd
‘panop ayebaibbenur
0} papjoads [ejuoziioy aq 0} yum ‘rejnuelf
parels ‘umouq Jenew olueblio pue auyenn
-ouelb ‘umolq eoareyd payebuojd padojanap
pas|eao| paJ ‘umolq weo| Jjis 1o} Aouapuay Ajaresapowt
. » + » » + v+  m - u + u Ipun abuelo ouAydiod 0L:0€ Apues u » :Buisua) [ejuoziioH 0} Apfeam T126L
T oz x| 7% Z 9% 5§ £ g o |z 7 g% g 3 2 39% g 9 g 2 5 8 e 3 2g m g
& 3 3 %3 g 8¢ gzs ER- 2 13 2 £38 3 |2 = 3 28k 2 5 2 3 2 E] E] 2 S 3 8 2
@ S = o= @ 23 23S [ad 5 o ) 335 =1 S s €3 @ @ < EJ o =] 2 2 T 5 2 @
S 3 = €3S & £8 032 @ g |2 =2 23 s |3 = 5 S 3 8 3 2 @ 8 @ 2 83 2 2
3 2 - g3 S @s¢ 5 2 |y o 3 3 |® > a 2 g bl 5 2 9% = b s EE E 5
2 o Z e @ @ Exgo 3 3 o c = & g o £y 5 ] 2 2 o Q. o= 5 2
g8 3 5 =7} @ a ~3=> o S @ @ @ a e = 3 o 2 = e a Z0 g =
2 a a @ o = o P H 3 = P £ >3 @ 2 bl = @ @3 <
6 o s 3 o S <@ a2 & s n L2 P 2 ES 8 a I ® E
3 2 2 2 [o] 2= o = 2 @ %= [ 2 g s 2 2 5
3 3 €0 @ T gx< = 2y g Q5 2 5 2 & 5 s 15 5]
g - o< @ < =0 = g 3 Za a = 5 = @ e S 23
= = a3 =) o X g ) - >3 2 5 El o < & 2 B
= k=) 2= =4 =z =] s 2 o o [S) 2 S
< o = =S x o 9 <) >} =
g 2 g 5 3 8¢ = s 2 Fz g E & 2 ]
e 2 < 8 S a g g 5 c o 4 3 @ 2 s
S % g ER. = 5 = e g g E
g g - 535 g g ey 5 g 2
=1 Q 2 mlw 2> “ m o = S S c
a o @ = a5 @ = %3 S S
@ 3 = =3 =3 o] 9 =
3 5 a g 2 o
S = a 5 @
@ 3 3 2z
& a
sa.njesjopad suoisnjoul 191N 21uebIo ‘uiwolg SSEWpuUNoI A1s010d 2ImanNs

‘uonduasap uondss UYL :§/-T0LSY T'S'V dlqel



"JOUIISIpUl pue pawliojap ale ‘a|geniuapl aiaym ‘synjolfyd ‘syuswbel) [eosseyd arel pue ‘(%G ") Jis
951202 puUe pues auly Jo sureib ‘auog JuINg [euoISLIVO SUIRIU0D ‘sajnuelB anljjeIsA100101w ‘Aa1b pue ‘uoll pasipIxo

Alybiy Jo sajnpou Juepunge surejuod pue ‘(7dx) aidonosi pue (1dd) umoiq afed si xurew aul sy} ‘IS ‘208
‘yueay ays Jo asn ay) Buunp NS Ul parejnwnade {yse jead 1X8)u09 Jo doi ay) 1e Buluued uoll pue uoioedwod Ag parenjuadde si Arepunog Jaddn abpa-ajiuy sy +ww TZ 208
“aposida *Krepunoq Jamo| abpa-ajiuy 1ounSIpul pue pawlioap ale ‘djqeniuapl aiaym ‘synjolkyd syuswbely
no-Buiues|d e Buunp Zog Jo uonedsuny ay jo ynsal ay Ajgeqold Arepunoq abpa-ajiuy [e02JBYD pUR BUO(J JUINg [BUOISEII0 SUeIU0d ‘sajnueld anijeIsA1ooioiw ‘Aa1b pue ‘uoll pasipixo Alybiy jo
‘yueay ayy Jo asn ay) Bupnp nys ul pajenwindoe {Yse POOM SWOS UYIM Paxiw yse jead S8|Npou juepunge sulejuod pue ‘(7dx) a1dosjos| pue (1dd) umoig afed S| XUrew auly 8y} ‘Weo| IS Jo Sud| ‘ww L 'G6L
*Arepunog 1amo| asnyip ‘sajnuelb onijjeisA1ooo1w
‘urelb Aajreq e aq o0} yBnous abie| auo Buipnjoul ‘spaas palieyd sawos ‘Ka1b Jo sajebialbbe pue uol pasipixo A|ybiy Jo sajnpou arel ‘auog Juing [euoiseado ‘J1anew dluehlio snoydiowe
SUreIIOD ‘yueay ay} o asn ayy Buunp nys ul paje|nwnade {yse jead pue yse poom paxin [euoisedso ‘(ww 2 oy dn) syuawbely [eosreyd abie| Jo aouepundge ue BulureIuod Wweo| Jis JO Sud| ‘W 0T-2 £'G6.L
*Arepunoq Jamo| Bumyejnpun “Jes|d JounsIpul pue pawioep
aJe ‘g|qennuap! aiaym ‘synjolfyd :Buiuing Ag uoneisye NgIYXa IS 8SILOD pUe PUES auly Jo surelh ‘auog juing alel
pue sjuswbel} [eoareyd [euoISLIJ0 SuleIuod ‘sajnuelb onijjeisA1ooloiw ‘Aa1b pue ‘uoll pasipixo Ajybiy jo sajnpou
‘yueay ay) Jo asn ay) Bunp nyis Ul pajeinwinade {yse jead juepunge surejuod pue ‘(1dx) d1donost pue (Tdd) umoiq afed si xuyew aul ay) ‘weo| IS Apues Jo sud| ‘ww QT 2'S6L
'spaas *Arepunoq Jamo| dreys Aian ‘sjuswbely auoq aJes pue ‘sajnueld
paJreyd awos sureluod ‘yueay ayl Jo asn ayy Buunp nys ul pajejnwindde aney o} sieadde anreisAiooioiw ‘Aa1b jo sarehaibbe pue uosl pasipixo Ajybiy Jo sajnpou [euoiseado ‘Jspew diuehio snoydiowe
MOJaq SU| 8y} woly yse Jead awos ynm uoireqiniolq ybnoly) paxiw ‘Yyse poom Jo sua |euoised20 ‘(ww QT 0} dn) syuswbely [eodreyd abie| Jo sduepunge ue Bulureluod weoj Jis Jo SuUd| ‘Ww G TS6.
‘uoneq.niolq ‘Arepunoqg 1amo| Buireinpun ‘dreys A1an ‘sjuswbely
Aqg mojaq Jake| yse ayy wouy paxiomal sjuswbely [eodreyd ‘yueay sy jo doy uo Apdaip [eodJeyd ares pue Jalew dluefio snoydiowe [euoisead0 pue ‘synjolAyd [euoisedsdo ‘spreys sse|b usaib
pasde)|09 s|jem Jo/pue Jool Jn) uaym pansodap N7 aYl jo sarebaibbe Buiureluod ung pue anym Jjo sarebaibibe Juepunge Buiureluod ‘ainjonis Jejnuel aulenn ue yum weoj Jjis Apues ‘ww 0z-€T '26.
Arepunog Jamo| Buneinpun ‘dreys Aian
{S9U0( JuINg [EUOISEII0 SUIBIUOD ((19Ae] Y} JO WONO0g 8y} Je sus| e ul Ajurew ‘940€ ") yse Jead pue ‘(1ake| ayy
10 9|ppIW Y} Ul SUd| e Ul Ajurew ‘g,0€ "2) Janew oluelio snoydiowe pue [eodreyd ‘sayse paxiw ‘(1ake| ays jo doy
“asdej|0d Jny ulyum ysodap padwng 8y} e sua| e ul Ajurew ‘g60€ "9) [e02JeYD pUE [I0S paxiw Jo Bunsisuod ‘JaAke| snosuaboislay ‘paxiw AleA ‘ww 0z-,L £'26.
‘nyIs Ul “Krepunoq Jamo| Buneinpun “dieys Aian 'ssjoisan pue sjauueyd
N0 pamas Aayy aisym ‘uoissaidap [fews e ol Way) parued pue asde|jod Jny} pasodxa ay) yoq Aq paresopad s ainonasoloiw urelb ajbuis syl ‘sanpou uoll (pauodsues) ‘al) o113l Jo Bunsisuod sajonred
wol pues auly AaA pue jis dn payold Jarem BUINOW-MO|S USYM pauwLIo} ‘isodap urejiarep puesopnasd sapn|oul ‘aouanbas dn-Buiuly e ul )jIs 8s1e0d pue pues auly AI9A PaLIOoS [|9M AISA JO SUS| HOIYl Ww € 2'26.
Arepunoq Jamo| Buneinpun ‘dreys A1aa ‘sajnpou uoul pasipixo Alybiy pue
Janew ojuebio snoydiowe ‘[eodreyd jo saruanbaly Jaybiy Yum sasus| sureuod ‘auog juinqun jo sjuswbely arel
pue ‘auoq juing Jo sjuawbel) [euoiseddo ‘[eodreyd Jo sannuenb juedayiubis Bulureuod ‘(asde|jod Nl 217/ XSIU0D
‘yse padwnp pue asde||0d pn} paxiin Buliquasal Ajaso2) a1njonJis Jeinuelb aulfesn ue Yyum weoj 3jis ‘ouge} snoauaboialay A1an Moyl +wiw 0T 126.
uonelaldiaiu] Uo1393S UIYL Ul Sainjead juellodw) jo Arewwns 1X9)U0D

‘uolyelaidiaiul uodss ulyL :G/-T01SY Z'S'V dlgeL




%0L-09 '%09-0S ‘%0S-0% ‘960p-0¢ mmmmEE ‘040E-0Z WM WEE ‘040Z-0T MmN ‘050T-G NEE '04G-Z WM ‘057> W ‘SJUNOWE 30e) Ul jussaid + sodap 100|4

105

[eyuozlioyqns
pues pue [eluozioy :aiuebio
+ n + B/U B/U QIUON 2:86 auy AisA T JAUIN ureub abuis 016
“1ake]
1O 3|ppiW Ul [aARI6
auly/pues as1eod Aian
panop weo| JO sua1 "uoneluaLo
‘umolq 1|is Apues wopues pasiedo] yum wuw o7
abuelo aluebio ‘[eluoziioy Jaddn ur ABuods
n n n + u u + - - ‘Jpun ‘umoig suAydiod 0T:06 Kiap ‘wopuel :[elauly pasifeso] ‘quiniy 158
“paluslio A|lejuozuoy
aunjeb 286 Auowwod aJe sfessuIw uresb ajbuis
:pues 'Sasua| padeys-pol 1ayjo :puesopnasd
10 sasug) pues pues pue syyjoikyd ‘senew pue pues auly
papjoads ‘ouAydiod auly A1ap auly K1an o1ueblio snoydiowe K1an Jo sasua
‘umolq Kepp '06:0T pue Aejp 10 Spuels ‘pues "anIssew
pal ‘umolq Ayis auly sug| Ayis auly. pue J|is palios [|am Aian :Kejo pue auy
- + + - + M ‘Jpun abuelo jo sua Kep Ayis 0 sasua Jo Buippaq [eyuozioH K1an jo sasua] S'lvL
s|auueyd
ayebaibbelaiu
‘rejnuelb
pappoads weo| auyenn
‘umouq s Apues padojanap
pal ‘umolq pue weo| AlBuons
= + = = + T wpun abueio ouhydiod §.:G2 IS PaXIN wopuey 0} Aja1eI19pON YLy
panop
‘umolq weoj|
abuelo 11s oluebio [euozuoy :ouebio quinid pasifeso|
» » umm + + n + = Wpun ‘umoug auhydiod 0€:0L Kiap = ‘ABuods €LrL
S|auueyd
orefaibbesaul
‘rejnuelb
papjoads auyenn
‘umolq padojonap
pal ‘umoiq Kjeresapow
. = v+ n + - “Hpun abueio auAydiod SLiSe weo wopuey o1 Apfeam [
panop
‘umolq weo)
abueio J|is o1uebio [eluozioy :ouebio quinId pasifeso)
am T m . . wenm | w4+ unmm mmam . yipun ‘umolg duAydiod 0€:0L Kiap mnnmm . wopuel :[esauIN ‘ABuods TLvL
m 7> > I > =2 =2 W m (o] l ul 3> > 4 o T @ T2 [e] @] = e} < [e] [%] [=Nlv] 4 (o]
& 23 | & 28 8§ 38 5 38 3 |§ 5 23 3 2% |2 £ 3 22 8 8 % 3 & S 3 FE g S
@ a8 > S 33 3 E @ 3 a a oS =3 o= o 3 = s @ @ b= =] =% 3 =3 @ 2 o T
3 =3 Q o Sa Sa o s |2 2 53 g g° |3 = = o o ] @ & © o @ 23 a %
] ] =S g2 2 2 S 2 v o g g gl |? 7l e =] T bl @ @ S o 23 c I
2 Z e o o5 25 =5 F T o Se S o [ o > = 5 o 2 2 9 o= S 2
g =7} 13 v So Ko ® s} ) R e %a 3 jul = 3 o o 2 o [-¥e) g 2
= O c o =9 8g e 3 S= = 3 ® 3 @ 3 ol -3 3 = H
>3 @ == = == 7] =3 & QL g3 @ Py Pl @ ) =1 S @ @ =
g3 2 5 30 2 5 S 2 355 iy z o 151 = < Q @ 3 5
go & 538 538 2 = z 38 g 5 2 S 8 & S s 38 S
o<l @ =T 8< & 3 g 2= & o 2 = S @ < g zs 2
&3 e I e [ g g & < 8 b 5 El a < & G2 3
g = £ F 3 H 2 = x = o £ =) g &
S @ ERR] o > T < @ 3 = 5 Q
< 3 = 3 3 S z o = = @ 28 s
g Ey g 2 5 E- g g g E
2 s 3 s 3 5 5 S £ B
= = = = = o )
£ z S = E} S
S91nyeajopad suoisnjou| JoneN 21uebio ‘ujwolg SSewpunoly ANisoiod aI1monns

"uondiosap uonass ulyl :6.-T0LSY T'9'V d|qel




"UONINIISUOD 8SNOY BuLNp PaAOWSI 919M

S|I0S PaJeID0SSE pue JBA02 uonelaliaa au 1ey) 1sebbns
pinom anoqe Jake| olusbodoayiue syl pue N7 8y1 usamiag
[10S 40 32€| 3y ‘sanssn ool pariasald Ajjensed swos

Ja)ew ojuebhlio snoydiowe umolq ysippal ybi|
pue sanssi 1004 wabuuyalig Ajrented ‘pasodwodsp Ajrented jo wio} ay) ul Janew
oluehlio Juepunge surejuod ww T Jaddn ay) ‘sjessuiw xoe|q anbedo pue ‘sje1sAid

Buurejuod ‘(INT) 18Ae eiyda ] weupue nus ul ayl jo do | asejdoibeld ‘spreys sse|b usaib pue anym Ag pareulwop Jake| eiydal oIyl + Ww € 0T6
‘MO8 JaAe] ay1 yum Arepunoq bBunenpun ‘dieys Aiaa
‘alnonas ‘o1qe) snolod ‘as00| ‘1ake| ay) Jo a|ppIw 8yl ul [9ARID auly/pues asieod AJaA JO SUd|
3y} JO apIs 1SaM 8y} U0 Yyauaq pasiel e yreausapun © sl a1ay} ‘weo| 1jis aluebio jo sarebaibbe pue (sajnuelb onijjeisAiooloiw ‘Aa1b pue
pare|nwinaoe Ajgeqold a10ja18y) pue ‘pajdwenun [euarew [esauiw auly panign jo sarebalbibe) yse pue ‘1spew dluebio snoydiowe
ag 0} sieadde 3] "Japew dluehio Juingun osfe Ing ‘(yabus| ur ww g 01 dn) auoq juinqun pue uing ‘(YOus| ur ww 2 01 dn) [eOIIRYD
‘sanpisal yueay Jo Bunsisuod Ajurew ‘sugap dluabodoiyiuy 10 9ouepuNnge ue Buiureluod ‘1ake| snosuaboiaiay ‘paxiw AISA 21yl Ww 82 TG8
"mojaq JaAe| ayy yum Arepunog buireinpun Apuab ‘dreys
‘nus ul ino Buimas AJan ‘pajualio Ajeluoziuoy ale Jayew dluehio snoydiowre Jo SpueilS pue sfesauiwl
pue uoissaidap |fews e ojul Buljood joou Jny pasde|j0o ‘sa|npou uoul (pauodsuel) ‘al) onjal Jo Bunsisuod sajonred puesopnasd Buipnjoul
31 Wolj Jo-uni Aq pawiioy ‘'spues pue S)IS urelisrep ‘pues auly A19A pue J|IS aulj PaYIOS [[9M AISA JO SBSUS| [eIUOZIIOY Bul Y21yl Ww TT S'lv.
‘Juswbely
[eooJeyd ales ay) pue ‘Janrew dluehlo Jo sjuawbel) euoiseddo ‘(feuarew aul
IS urejiarem Jo 3y} Jo ainjeu ay) pue ABojesauiw ‘azis ajonted ul Buliayip) souge} |10S JUsIayIp JO
sarebalbbe reuoisead0 yum ‘suigap Jiny pareqiniolq AjineaH sarebalbbe papunoigns Bulurejuod ‘1aAe| snoauabolalay ‘paxiw AIaA H2IY1 W gz Vil
*MOJ2q pue aAoge Sl1ake| ayr yum sauepunoq bunenpun ‘dreys Ais A "auoq uing
Jo uawbely alel ay) pue ‘pappag Ajfeiuozioy i Jo yonw ‘anew duebio snoydiowe WA )
“asde||09 1Ny ay) UIyIM sugap dluabodoiyiue Jo suaj Uiyl pue sjuswBel) [e02JeYD JO ddUBPUNGE Ue BulureIuod WEROo| IS M1y} Ww £
‘Juswbely [eoaseyd alel
3y} pue ‘Janew dluebio snoydiowe [euoiseddo ‘spreys sse|b usalb pue ayym jo
‘parequniolg Ajiaeay TN 8y Bulureiuod pny payiomay sarebaibbe Bujureiuod ‘ouge} snosuabolalay ‘pPaxiw e YIm weo| YIS H2IYl ww GT 1yl
‘auoq uing
Jo uawbely alel ay) pue ‘pappag Ajfeiuozioy I Jo yonw ‘anew ouebio snoydiowe
‘asde||02 Jn1 ay) ulyIm sugap dlusbodoiyiue Jo sua pue sjuswbelj [eodreyd Jo aduepuNge ue Buluieluod Weo| IS oIyl + W § Ty,
uonelaidialul u01198S UIY] Ul panIasgQ salniead juenodw| jo Arewwns 1X31U0D

"uoIIelaIdIoIUI UOND3S UIYL :6/-TOLSY

¢9'valgqel



‘%G-Z mm '05Z>m ‘sjunouue adeu) uf jussaid + sodap 00j4

107

%02-09 ‘%09-0S ‘%0S-0% ‘%07-0€ m ‘050€-0 e mmm '050Z-0T ™
panop ‘umoiq
pal ‘umouq ayebaibbeosoiw
" + + + " - + " parenuaiayipun w_ma \Cw\/ Jlneuy GG6 [EA:-15] wopuey C_Nh@_mu:_ e/
uoneqmolq Aq paginisip uoneqiniolq
a1aym uoneluaLo Aq pagimsip aiaym
wopues pasi[eao] anew quinid padojanap
ajuebio snoydiowe llom 0) Ajoresopowt
panop ‘umolq Kepp Ayis pue synjoikyd yum ‘Ayeid padojanap
o . + paenuasayipun pai ‘umoig auAydiod 08:02 aebio pappaq AjjeiuoziioH Alayesapou 0) Apfeap v'vv8
lspew
ojuehio snoydiowre
pue synjoikyd
panop ‘umouq pappaq Ajreluoziioy
abuelo ‘umoiq Jo uonensasaid quinio
m T T T - . TTTY T + LT pajenuaiayipun ared A1ap duAydiod 08:02 Kep Ayis nmm m 0] -Wopuey padojanap Ajarelapop £vv8
s|auueyd
papioads arebaibbelaur
‘umouq pai [ejuozuoy yum ‘rejnuelb suyenin
. + + + . + ™ parenualayipun ‘umolq abueio ouAydiod GLiST weo| IS :ojueflo ‘wopuel :felsuljy padojanap Apeam 8
Jspew
ajuehio snoydiowe ainonuns
Jo Buippaq [ejuoziioy ABuods pasifeso|
panop ‘umoiq ureo| )is awos ‘paginisip ‘ainonas quinid
n » + palenuasayipun pai ‘umoig auAydiod 0L:08 a1uebIo 10U JaYM ‘wopuey padojanap Ajaresapop Tvv8
S|auteld
arefaibbesaul
papjoads yum ‘rejnuesb
‘umolq pal aulen|n padojansp
ammn n = + n u + T palenuasayipun ‘umouq abuelQ auAydiod 552 weo| YIS - wopuey Alayesapou 0} Apfeap A
(U2 7> > W @ o |m n oo 3> > |o o @ z o 0 o Q o] Q ) fooll] 4 o
3 83 g3 € 5 s 3|5 5§ s §3 2|z 2 3 2 g ] 2 H E] s B 3 g ]
s 88 28 a2 o s |e a @ 9 S |8 =1 = < @ 2 g =] & 3 s &3 s z
g £3 == & s g |2 = =2 23 2 |2 = 5 ° 8 ® 3 3 9 ] b o3 2 =
T g2 g2 2 3 2|z 2 ¢ g2 g |° a ] e I u a @ x 5 s s2 < o
5 &b &5 g = 5 8 § s & 2 o 3 3 g 2 3 R 20 g 2
5 8 S8 5 3 3 S 3z = ® 3 o o 8 a =3 s Sz 3 z
o2 32 E o 5 S 8 & =z o 8 3 < S =3 23 a3
29 £3 2 z 2 g B 2 S 8 & e 5 2B S
=3 oS @ g g E H 4 = 2 =1 < a 72 g
73] =1 o] Q 5] = = = o Q. =] S
2% <5 & g E = 8 S 3 2 s S 5
c8 8 4 3 P 9 = o S S 2
s} g @ =4 3 T z 73 5 4 g &
Sg S k=l S 3 C ) = = @ g s
38 5 3 & = 8 g g s
== = =3 2 o B =3 o
53 3 = 2 = E} S c
2 = T 2 E
2 3 o F2
C
sainjeajopad suoisnjou| 1ane d1uebio ‘ulwolg ssewpunolo Ansoiod ainonis

‘uonduasap Uones UYL :08-T0LSY T'L'V dlqel



"asnoy ay} Jo uonedndoo

ay) 01 Joud panowsal aiam Asyj ey ayedipul uonelaban
10 S|10S 92BUNS JO 8oUISe AU} ‘a)IS Ay} Jo ABojoab
aseq ay) Bunuasaidal ‘Ysodap yoeaq pues pue [aAeID

"SJUSLLIBIOXD [euNne) JO W0y ay) Ul Juasald S| pue ‘1ake| Siy} 0JUl UMOP PaxIoMal
uaaq sey '8 01 Je|iWis [eLdYew [I0S aul ‘pues asieod pue [aAeIB papunoigns oIyl + Ww 8

‘Buidwesn Ag paroedwos
pue ‘pappaq Ajieluoziioy ‘enew jueld pue Bunp aIoAIISH

‘Arepunoq Jamoj Buireinpun ‘rea|o {(wr o/ 01 dn) syuswbel) [e0dseyd [[ews atel surejuod :(1anew
oluefio snoydiowre umolq iep Jo ased ay} ul pas pue abuelo ‘epew dluehio snoydiowe umolq ybi|
J0 8sed ay) ul abuelo ysimoj|aA pue moj|aA afed) sinojod adualadIUl ISP 1SI1} SNHIYXS Janew dluebio
snoydiowe ay} JO %0E-0g ‘anew dluebio snoydiowre umoiq srep pappaq Aj[ejuozioy Jo uolessusduod
J8ybiy e pue uoneuawbid siuehio umolg Yyum ng ‘(dnoge) € 8 01 Jejiwis A1an ‘Aejd Ayjis M1yl ww g

V'8

‘pajdwren; usaq Ajreuiblio

pey Jake| sy yey ayedipul Aew pue ‘s|qisIA SI Janew dluehio
Jo Buippaq [ewuozioy ‘seale paginisipun ‘pasiiedo] maj

e Ul ‘pareqiniolq Ajineay ‘pasieydsoydap uaaq sey Jake| ayr
Sa)edIpul SSewpunolb sy} pue auog sy} JO 82Us8IS3IoN|oINE
JO SsO| 3y} ‘Bunp ay} Jo Juauodwiod e usaqg aney

01 Jeadde ai0jalay) pue ‘uawipas you-ynjoifyd ‘aiuebio ayy
Ul pappaquwa ale syuawbely suog ‘Bunp a1o0AIgIay Jo Jake]

"Arepunoq Jamo| Jea|d ‘saiods [ebuny 94G-z SUIBIUOD ‘SUS| UIY} B Ul Pareliuaduod S| Ydiym

JO Jsow ‘8zIs ul ww G 0} dn ‘(paas paireyd auo pue) [e0dJeYD 94G-Z SUIRIUOD ‘SIXIU0D 1310 Ul SB0p

31 se ‘b1 an|q Japun a9salonjyoINe Jou Sa0p auod Ayl (T9 :S86T ‘[e 18 20||ng ") uone.ale Jenayjad
T-0 SSe|0 pue (Jayew oluehio snoydiowe Umoiq Iep Yim paj|ly usyo) SYIeId JO W0} 8y Ul Sainjes)
Buniayream sigIyxa Yo1ym ‘auoq %SG-Z surejuod ‘sajebaibbe pajejndiie ‘Loys Jo wioy sy ul aJe yoiym
10 9%0T 0 ‘syjoiAyd Jo souepunge ue sureluod (1anew oluehio snoydiowe uMolq Yrep Jo ased ayy

ul paJ pue abuelo ‘1apew dlueblo snoydiowe umold bl Jo ased ayl ul abuelo ysimojjaA pue mojaA
aled) SIN0j0d 8ouBIBUAIUI JBPIO 1SII SHAIYXS Janew dluehio snoydiowre ay) J0 %0g-0g 1enew dluelio
snoydiowre aq jjasu Aew pue ‘Jayew ouebio snoydiowe umoliq ybi| Yl yum saepunog asnyip

sey ssewpunoiB ayy dn Bupjew euarew [epiofj0d umoig aed A1an ayy ‘Ae|o Ayis oluebio Moy ww gz

“IN71 8y} Jo sasua| Bulureluod syuswbely ung

"Arepunog 1amo| asnyip -1ake| uiyy Siyy JO %05-0% dn axew spreys sse|d
uaalb pue auym jo sarebaibbe abie| oMy (ainoNNS JeinueIb auleN Ue YIM Weo| JIS 21y} Ww g

‘parequniolq Ajineay Aian ybiy Ajrensnun si Jake| siyy

Ul 3NSS|} Yd21-9S0|N||99 JO UOIFeIjuddu0d Sy} pue ‘8sojn||ad
paniasald ynm pajeloosse Ajewiou are anssh jueld ul
SIN0J0 92UBIBKBIUI BUNP S10AIGISY PUE |I0S PaXIW JO SUT

‘Arepunoq Jamo| asnyip ‘sade|d may e Ajuo ul paniasaid S| Jenew

oluehlo Jo uonelualo [ewozuoy [eulbuo ayl ‘synjoiAyd parenaiue jo sayebalbbe pareounsl ‘LoyYs may

e !(SIN0j02 92UdIaKaII pal pue abuelo JBPI0 IS SHAIUXD YJIYM JO 960€) Jenew dlueblo snoydiowe

10 douepunge ue surejuod Juawbid oluehio Ag umoiq yep paurels weoj s dluehlo Jo Sus| M2IY) ww /

“INT
ay) Buiurejuoo |10s pareqniolq Ajiaeay ‘paxiomal pue ung

‘Mmojaq Jake| ayr

yum Arepunoq Bunenpun ‘dreys ‘suoisnjoul diuabodoiyiue ou pue ‘Japew ouehio fewiuiw ‘synjoifyd
[euolseo20 ‘spreys sse|b uaalb pue auym jo sarebaibbe sureluo) “(apm ww QT) [puueyd abie|

A1an auo ul Apenonsed uswialoxa [euney Jo aouepUNde Ue pue ‘sjauueyd [euney Jabie| ‘olige) paxiw
alow e sey yaiym jo wuw oz Jaddn ay) ‘@inonas Jeinuelb suiean ue yim weoj 1 o1yl + Ww £t

uonelaidialu]

UO01199S UlYL Ul PAAISSUO Saintead wuelodw) jo Arewwns

1X31U0D

‘uojelaidisiul uondss UYL :08-T0LSY Z'L'V 8lgeL



‘060p-0E mEmmEE ‘040S-07 WM Wmm '0,0Z-0T WmmE ‘0,0T-G MMM ‘0,G-Z MM ‘057> W ‘S)UNOWe 9JeJ) Ul juasaid + ‘lisodap 100j4

%02-09 '%09-0S ‘%0S-0%
sapIxoinbsas Aq pappoads *spad A%20|q uiyum rejnuell auienn
paysew Ajjensed ‘pajernsouelf ‘umouq pal padojanap AjBuons yum ‘Axoojq
n T + + M Apeam pue papjoads oresoi ‘UMO.IQ MOJIBA oukydiod 0Z:08 Apues aul4 ' TT] T . wopuey rejnBuegns padojanap Ajayelapoin v'ET6
spad Axo0|q
pappoads uiyim Jejnuelb aulen|n padojaasp
sapixoinbsas Aq paxsew ‘umolq pal weo| Ajeresapow o) Apream yum ‘A3oojq
n + + + M Ajrensed ‘parensourtb Aeam ‘umolq abuelo oukydiod 08:02 Kepp AiS ™ T wopuey rejnBuegns padojanap Ajayelapoin £€T6
pappoads spad Ax20|q uiyum rejnuelb auienn
sapixoinbsas Aq paxsew ‘umolq pal wreo| )is padojanap AjBuons yum ‘Axoolq
[ + . Ajrensed ‘parensourib Ayeam ‘umolq abuelo ouAydiod 02:08 Apues aul4 " T wopuey rejnBuegns padojanap Ajerelapoin ZE16
papioads
sapixoinbsas Aq paysew ‘umolq pai weo|
- . + + ¥ + - Alrenred ‘payeinsoueld Apjeap ‘UMO.IQ MOJIBA ouAydiod 0L:0S Kep s - - wopuey Jejnuesf suyenn padojanap Apreap TEI6
. u '/ 20 JIUOW 286 pues aul§ m wopuey urelb sipuIS ¥'016
pappoads
‘umolq pas weo|
+ [ TITIT] n + + [ pajenualayipun ‘umolq abuelo oukydiod 08:02 Kepo AIS 'TT] T . wopuey Jejnuelb suyenn padojanap Apream £0T6
pues
+ . + e/ '/ IUOW 2:86 auly A1Iap wopuey uresb ajbuis 2016
papioads ‘umolq
= + . |+ patenuasayipun pal ‘umolq 1yBI suAydiod 05:05 weo| Jis " - [e1U0ZLIOH Arerd 1016
‘sapixoinbsas Aq papoads Sjpuueyd
paxsew Ajjented ‘pajyeuysouelb ‘umouq pal weo| arebaibbelayur yum ‘rejnuelh
» [ + - Apfeam pue papjoads oresopy ‘umouq abuelo auAydiod 08:02 Kep s - + wopuey auien|n padojensp AjBuons 016<
papoads Sjauueyd ajebalbbelaiul
‘umolq pai weo| yum ‘renuesB auipenin
] » [ + L] parenualayipun ‘umouq abuelo ouAydiod G162 Kep s " + wopuey padojanap Ajarelapow 03 Ajyeap rem
7 |23 gz lzg 2 g 9| &z z|¢ 3 = 5 B 2 il e g 2 3 22 z g
s | 23 232 le 5 2 2|58 g3 3|2 2 L 2 5 8 2 3 3 3 B 23 g El
@ 38 28 - 2 a8 3 |€ ) S |8 3 = £ ) 3 g 5 £ k=1 2 G o 3
3 | 5% SS |g o S | = = N E 2 s e @ 3 3 e o = os S -3
2 |22 22 (& § 2 1lg g2 s |” 3 ] =X T ul o @ 5 2 s g2 c »
5 | &5 56 |3 8 § g5 5 2 o 3 3 g 2 S g g 20 g 2
o2 g2 |= s 3z = ° 3 B » g 2 8 £ S3 5 z
oo gz |+ 5 =4 2 & =z o ) 3 < = Qe 22 5
20 22 |8 ad = g s 2 5 8 & 5 s 28 S
o< og | = g g = 3 o = = S a3 =) @z 8
S = S 5 =% = @ o =
235 =1 3 o — S o =] < @ 2 o
o3 g g H X s 9 b= <) 5] =4
g3 < 5 = 0 2 2 3 g g <
% @ 8 g k> 2 =4 = @ = o
gt g & g : g f E:
35 5 = 8 2 5 = o
Z® ® =z 5 ] S =
e 2y o 2
z
s91nyeajopad suolsnjaul JoneN o1uebio s[esaulwolg SSewpunol Ausolod 21MonNs

‘uondiI9sap UoNIss UYL 1g6-TOLSY T'8'V dlqel

109



V'ET6

‘Jnoybnoiy) uowwod ale (asauebuew

awos osfe 1ng ‘uoldl Apueulwopaid) sajnpou apixoinbsas “surelb pues jo Busyream £'E€T6
NS ul 8y} Jo 3nsal e Ajabue| si 1eys alige} asuabulyaiig parelisourld Apjeam e aney Ayl
‘Ja)ew 21uehlo [ewiuiw pue pues UMO|QPUIM Jo Sasud| Bulureluod ‘sjios Ayis ‘pareqlniolq Z’€16
'9]1ge10913ap S| 9oUasaId UBWNY OU ‘S|I0S TNT-3.d Alineay ‘pauios Ajiood ‘paxiw ‘AjaAnoadsal oIUl + WW ¢ pue ‘ww gT ‘W G ‘W T€I6
"(ANT) JokeT euyda weupue nis ul 8y} Jo Led Jamo ‘spseys sse|b uaalb pue anym Aq pareuiwop Jake| eiydal Moy ww €-T 7’076
‘9ouanbas TN 8y} Ul uoie|NWNIoe IS aul4 ‘suoisnjoul oluabodoiyiue ou feusrew oluebio [ewiuiw ‘suaj Ao AIs oIy ww g €016
"(ANT) 48keT euyda weupue nis ul 8yl jo ued Jaddn ‘slelauiw yoe|q anbedo ‘ase|ooibe|d ‘spleys sse|b uaalb yum Jake| eiyday o1y ww € 2016
“INT 3Y1 jo uonisodap ay} Jaye palp eyl JISA0D uoielabap ‘(padeys-pou Aurew) synjoikyd pappag Ajeiuoziioy 21y ww T T0T6

"anoqe |rem Jn} ayl yim Arepunog bunejnpun Alaa

1ng ‘red|d ‘suoisnjoul gluabodolyiue ou Lenew ouehio fewnuiw Bulureiuod ‘ainonns
Jejnuelb aulean pareqiniolq Ajiaeay ‘snood e yium weo| Aejo Aijis o1yl wWw 0Z-0T
‘llem Jn} 3y} JO UoNdNISUO0D 8y} 01 Jold 92euns |10S 0T6<

"Uondas Uiyl SIyy Ul paulwexa
slake] J10s Jayio ay) ueyy synjolAyd jo souepunde Jarealb e yim Ing ‘suoisnjoul
oluabodouyiue ou pue Japew odluehio rewiuiw Bulureiuod weo| Aejd AyIs 1Y + Ww 05

‘HnL Iem

uolrelaidiaiu) U01199S UYL Ul sainyead juenodwi jo Arewwns 1X31U0)D

‘uone)aidsIul UONDSS UYL :Z6-TOLSY Z'8'V 8lgeLl



%02-09 '9%09-05 '9%05-0v ‘%0-0g W ‘%0€-02 ‘9%02-0T ‘%0T-G
Jauteyd
pue sejnuelb auen|n
papjoads :21moanus xa|dwod
‘umolq arebaibbesaiul
pal ‘umolq rejuoziioy :oluebio Aj00|q JejnBuegns
= . w | o+ . “Wpun abueio suAydiod 09:0% weo| YIS - um ‘wopuel [essuIN padojanap Ajsresapop £16
pues auy ureib a|buis pasifeso|
paqunisip pue [guueyd :21NdNIs
alaym 1daaxa xa|dwod ayebaibbenul
panop ejuozuioy :oiuebio fj00|q JejnBuegns
. . + “Hpun ‘umolg 0T:06 un um ‘wopuel [esauIN padojenap Ajsresapop 016
|auueyd pue rejnuelb
panop auenn :ainonns
‘umouq xo|dwoo ayebaibbenur
pal ‘umolq [eyuozuoy :oiuebio ‘f00|q rejnbuegns
- + . - M + M “Jpun abuelo auAydiod 0L:0€ weo| IS M - ‘wopuel ;felsuIN padojanap Ajerelsspoy 0T6<
pajuaLio Ajrejuoziioy
ale Janew ojuebio
pue s[esauiw padeys Aybna pue [auueys
papjoads -pou :Kejo Ajis parios :a1monuis ayebaibbenu
‘umolq 11am jo Buippag Ax00|q Jeinbueqgns
T ©/u unm + u + u w |+ u abueio oLAydiod 56'S WS mmmm  m unm [ejuoz1ioy dul4 padojenap Ajayeiapop ‘728
suoneeassul
panop IS pue sasua)
‘umolq weo| J|1s ‘Jepew xa|dwod ayebaibbenul
pal ‘umoliq wreo| )jis aiuebio snoydiowre A100|q Jeinbueqgns
T u . n + n + m s = = + “Hpun ‘umouq ared auAydiod §L:S2 oluebio + = 4o Buippaq [ejuoziioH padojenap Ajeyeispop 7'€9L
papjoads
‘umolq suoneealsul
abuelo 1Is pue sasus| ‘ABuods :ainonns
‘umolq weo| J|is ‘Jenew xa|dwoa syebaibbenul
Mmojjek aiuehio snoydiowe A¥00|q Jeinbuegns
u n . + + = m s | n = + ‘yipun ‘umoiq afed ouAydiod G5z weo| NS + mm | o Buippaq [ejuoziioH padojanap Ajareiapon £'€9/
UMOIq |auureyd arebalbbeaul
aled ‘umoiq A¥00|q Jeinbuegns
= = u u u T n + n “Wpun Aa1b ajed uAydiod 0L:0E wreo| iIs - n wopuey padojenap Ajaresapop 2€9L
suone[essau!
papjoads 1|IS pue sasua)
‘umouq weoj J|is ‘Jepew |lauueyd ayebaibbelnul
abuelo oluebio snoydiowe 1fj00|q rejnBuegns
» n » + u = | = + Hpun ‘umouq red ouhydiod G152 weo| Jis [T mm | o Buippag jepuozuoy padojanap Ajaresspon T€9.
m [ 7> Q> o5z @ @ Q| @ 3> > |o T oo z Q o) =] Qo < o) ) o) jo-Re] H o
3 & §£32 g3 | 5§ =2% 5 ¢ s |s 5 &3 3|z £ g & ] 2 g §: 8 g3 3 =z B3 & |
2 o 23 €3 | 28 gz 2 0° g |2 % | s |5 g B 3 g g £ ER- s 2 515 8 g
3 g S3 sz | 8% 236 O 2 o o A3 3 |@ S = 2 % % e 8 8 g 3 < o8 2 2
g < x2 X 2 @ 53¢ 3 s o g2 c o ] - I I e} @ 3 o = 3= § 2
g o 2o 26 » SR M ° <] ? m @ @ a ._m._ 3 3 2 2 M Q = 30 g 2
g o2 38| 2 28% g & 3z @ 8 3 ) o % 2 g & g3 8 =
g oa 33 o) F:S °F -} 2 y z o B £ < 8 a 33 5
s 20 go 3 28< z z g = 2 5 8 & Z 5 25 2
2 o 72 =< =30 g g 5 o g = 5 Z a g 3 2
T 93 23 S x X ) g = s 5 5 2 < @ 2 s
s 237 35 = ava = H R 2 g £ S o 2
£ &8 ] 8 (Rl = > ks 2 2 El g I ]
3 o< < S 5 e 3 3 s} ) =4 = @ = =
5 32 a S of: = = [ g g E;
5 o8 g < =23 [ Z = =4 g E
» 35 5 3 —=3 S 3 B g g o
3o @ 2 = 3 S 3 =
5 2 B =
s91nyeajopad suoisnjou| JoneN 21uebio ‘ulwolg SSewpunoly A)isoiod aImons

‘uondiI9sap UoNIss UYL w6-TOLSY T'6'V dlqel

111



"suolsnjoul djuabodolyiue ou pue Jayew djuebio fewuiw

*9|0re10819p SI 9duasald uewny ou ‘s|i0s TNT-9.d SUIeIU0I ‘2INJoNs Jejnuelf auyelin ue yum weoj JIs M1yl + ww QT €16
‘usodap urejlarem ay) Aq pue asnoy "Arepunog 1amo| J1ea|d ‘paginisip pue payesunly
3y} Jo aouenua ayl uiyum Bulidwen Aq paresunsy pue Ajrenred usaq sey yaiym ‘sjesauiw xoe|q anbedo pue asejooibe|d
payiomal Ajpented {(NT) J9AeT eiyda ] weupueT nys u| ‘spreys sse|b uaalb pue anym Aq pareuiwiop Jake| eiydal o1yl ww QT-T 016
‘usodap urelarem ay} Aq paxIomal pue payesunly *Arepunoq 1amoy J1es|d ‘syuswbel) [eodreyd
‘asnoy ay} Jo uoiedndgo ay} o} Joud |10s adepns [einjeN aJel pue Japew ojueblo snoydiowe arel Bujureuod Yis HIY} ww g-T 0T6<
JI9S) TN 8y} pue 1IN 8y} anoge ‘uonequniolq Aq paginisip alaym 1deaxa ‘Arepunog samo| abpa
J10s [einyeu ay) quawbel) suog e Bulureluod usodap | -ajuy ‘SamnuRUOISIp feluozioy Aq paresedas ‘saouanbas dn-Buiuy ui ‘s
100]} 1O [I0S & pa)Jomal Sey ydiym ‘ysodap urepsrepn pauos Apoagiad 0) paos ||am AIBA Jo sasua| auly ajdinw o1yl ww QT vZ8
‘Arepunoq 1amo| dieys AIan ‘3|qisiA Si Buippaq
‘parequniolq Ajiaeay ‘Buidwreny Aq paysodap suoisnjoul [elU0ZII0Y SWOS ‘auoq dlel SURIU0D ‘[eodieyd pue ‘Japew ojueblo
oluabodolyiue pue sjios dluebio Buiureluod ‘iake| 1004 | snoydiowre ‘synjoifyd jeuoiseaso Buiurejuod weoj 3jis duebio oIyl ww g '€9/
"Arepunog 1amo| 1ea|d auo(g Juing pue auoq aiel Surejuod [eodseyd auly
'spouad 1am Buuinp a1ay} aMas 0} pnw papiw.ad juepunge ureIuod YdIym Jo awos ‘sweoj Jjis snosusbolsiay pue ‘Mmojaq
Tey) aouenus sy ul uoissaidap ybils e ussq aney isnw ‘28 01 [eanuap! ‘Aejd AIs {SIN0j0d SUBISBIUI JBPIO ISl Bunigiyxa
aJay} ‘sjios pue ‘Janew jueld ‘Aejd Ayjis uresarem jo siake) pue ‘syujoifyd yum parerdosse uayo ‘isnew djuebio snoydiowe
a|dnjnw Buiureyuod ‘Buidweny Ag paroedwod ‘1aAe| 1004 umouq bl :jo (oIyr ww T *9) sasus| suly a|dnw M1yl ww GT €'€9/
*Arepunoq Jamo| Jea|d ‘1aiew dluebio snoydiowe pue auog juing ‘auoq
‘pajdwesn alel sureuod {eodleyd pue ‘sarebaibbe onije1sAI0010iW ‘U0l PasIpIXo
Alqissod pue paoedwod ‘yse 1ead pue yse poom paxijn Alybiy jo sduepunge ue Buiureluod ‘weo| }is snoauaboiaiay KoY ww T 2'€9/
"M0|3q ‘€'€9/ Se awes ‘Arepunoq J1amo| abpa-ajiuy| 0} J1ea[d ‘Mojaq ‘£'€9/ Se awes HIIY} + Ww g T°€9.
uolrelaidiaiu| uo01193S Uyl Ul sainyead juenodw) jo Arewwns 1X91U0)

“uone)8IdIsIUI UODBS UYL :¥6-TOLSY 2’6V 8lgeLl



Table A.10 Chemistry data table.

Losson Magnetic
Ignition  Susceptiblity EC
Context Sample (%) (x10°*m*kg™) (uS/cm) pH Ca (%)Fe (%) K (%) Mg (%) Mn (ppm)Na (%) P (ppm) S (%)

795 62.5 10.6 81.5 157 78 7.02 521 0.73 3.59 3700 0.5 26300  0.05
795 84.4 16.4 1337 110 81 639 433 0.31 2.53 3140 0.38 22520  0.05
844 88.1 13.7 153.4 160 76 226 647 0.09 1.05 2020 0.5 2800 0.09
844 88.2 17.8 150 183 78 209 464 0.1 0.74 1765 0.36 10500 0.12
844 88.3 16.5 138.2 167 75 162 5091 0.08 0.77 1690 0.35 2840 0.11
844 88.4 19.5 107.3 191 75 137 552 0.08 0.59 2060 0.38 3710 0.11
844 88.5 17.2 134.7 169 73 177 531 0.09 0.72 1345 0.36 6020 0.11
844 88.6 17.2 161.6 195 6 119 6.67 0.05 0.6 1295 0.26 1220 0.14
844 88.7 19.8 107.4 209 6.7 088 311 0.06 0.29 1370 0.19 3250 0.12
844 88.8 18.2 173.1 160 7 1.09 6.66 0.04 0.4 1370 0.17 1260 0.1

844 88.9 16.5 166.1 170 73 161 535 0.07 0.68 2090 0.26 2580 0.09
844 88.10 17.0 154.7 203 6.6 166 6.08 0.08 0.67 1335 0.3 2040 0.1

844 88.11 136 147.2 165 73 235 525 0.12 1.02 2270 0.45 2480 0.08
844 88.12 154 180.3 191 52 15 5.93 0.07 0.79 2110 0.34 2380 0.12
849 90.1 17.1 168.3 432 53 162 6.17 0.07 0.77 1400 0.33 2570 0.13
849 90.2 16.7 201.5 514 45 183 567 0.09 1 1760 0.4 3500 0.11
849 90.3 15.8 3225 595 49 21 6.13 0.1 1.09 1925 0.4 6410 0.1

849 90.4 17.9 229.2 494 65 232 571 0.11 0.93 1465 0.41 3140 0.1

849 90.5 15.1 259.7 312 58 169 6.01 0.08 0.91 1090 0.37 3040 0.11
849 90.6 17.0 256.2 488 53 179 651 0.09 0.94 1875 0.4 5400 0.1

852 95.1 12.3 142.5 259 46 293 594 0.12 15 1170 0.69 3080 0.11
852 95.2 12.1 250.7 470 48 156 6.57 0.09 1.21 1200 0.35 5230 0.11
852 95.3 13.9 240.9 663 53 16 6.67 0.08 1 1350 0.36 4880 0.12
859 1011 14.2 199.3 366 6.8 241 561 0.14 0.86 1825 0.36 6750 0.09
859 101.2 127 163.8 395 6.3 234 597 0.1 1.05 1485 0.45 3010 0.08
859 101.3 153 219.3 131 65 185 6.36 0.09 0.75 1840 0.32 4400 0.09
866 1091  13.0 150.4 273 69 232 593 0.1 0.93 1695 0.41 4890 0.08
866 109.2 125 178.2 480 6.2 237 6.1 0.11 1.07 1560 0.46 3930 0.07
864 1101 215 310.1 244 7 3.71 475 0.13 0.81 2070 0.33 11800  0.09
864 1102 16.8 336.2 169 74 381 517 0.14 1.06 1645 0.44 10800 0.08
864 1103 19.2 431.3 224 8 339 533 0.11 0.83 1830 0.31 8510 0.08
864 1104 20.3 481.1 215 6.1 255 516 0.1 0.94 2460 0.38 9420 0.09
864 1105 20.0 566.3 185 79 344 518 0.15 0.88 2220 0.35 11100  0.07
864 1106 185 533.7 154 78 323 563 0.14 0.91 2080 0.35 7910 0.08
864 1107 212 1080 386 55 295 537 0.16 0.99 2200 0.29 16000 0.11
864 1108 218 742 361 48 269 559 0.15 1.06 2160 0.36 11900 0.11
864 1109 246 649 122 54 234 526 0.15 0.89 2090 0.31 13900  0.09
864 110.10 175 564.5 118 6.7 264 5097 0.14 1.03 910 0.43 11600  0.07
864 11011 21.0 462.3 177 6.1 219 54 0.09 0.72 1890 0.29 9980 0.09
864 110.12 18.6 417.2 202 79 315 561 0.12 0.82 1985 0.29 8520 0.09
864 110.13 21.0 380.3 132 6.5 279 631 0.1 0.74 3720 0.33 14500 0.12
864 110.14 1938 384.2 141 77 343 5.09 0.1 0.78 1635 0.32 8540 0.09
864 110.15 16.4 221.8 140 77 233 575 0.08 0.79 2010 0.35 3640 0.09
864 110.16 16.8 311 435 63 232 54 0.09 0.82 1690 0.34 8140 0.09
864 110.17 1538 232 302 58 178 539 0.07 0.76 1735 0.33 5190 0.1

871 1131 19.9 378.1 370 6 223 585 0.15 0.92 2380 0.37 7470 0.09
871 1132  16.6 605.9 760 63 3 5.79 0.17 1.03 2330 0.41 7530 0.09
871 1133 204 367 530 6 237 5.63 0.15 0.82 2350 0.3 10400 0.12
871 1134 138 257.9 1088 66 326 561 0.13 1.06 2010 0.48 7280 0.06
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Losson Magnetic
Ignition  Susceptiblity EC
Context Sample (%) (x108 m*kg™) (uSlcm) pH Ca (%)Fe (%) K (%) Mg (%) Mn (ppm)Na (%) P (ppm) S (%)

871 1135 151 147.4 954 6.8 291 579 0.12 1.05 2130 0.51 4130 0.07
871 1136  15.9 184.1 1159 6.8 279 568 0.12 1.02 1940 0.49 4230 0.07
871 113.7  15.0 164.9 1068 6.7 257 57 0.11 0.96 1980 0.46 3810 0.07
868 116.1  16.0 750 95 6.2 209 6.58 0.2 0.86 2100 0.37 8920 0.07
868 116.2  19.7 222.7 234 57 154 65 0.07 0.64 1910 0.33 7210 0.11
868 1163 222 280.4 253 6.7 207 51 0.1 0.73 1820 0.46 9510 0.1

868 1164 246 241.7 143 77 41 4.89 0.13 0.77 1975 0.41 10100 0.1

868 1165 173 191.7 152 75 292 6.06 0.11 0.94 2020 0.39 6010 0.08
868 116.6  17.0 165.7 303 72 286 6.01 0.09 0.84 1530 0.43 6440 0.1

868 116.7 173 306.9 162 69 272 6.78 0.12 0.96 2190 0.45 7260 0.07
868 116.8  16.7 361.6 116 71 296 7.06 0.14 1.09 1275 0.48 9070 0.07
868 1169 209 550.2 173 76 321 6.14 0.14 1.05 1815 0.41 12000  0.07
868 116.10 18.4 296.3 167 79 379 536 0.13 0.87 4340 0.4 8630 0.08
868 116.11 213 338.5 184 79 362 507 0.11 0.86 2240 0.41 8210 0.08
868 116.12 14.6 257.1 161 76 363 634 0.1 1.2 1735 0.62 4870 0.06
868 116.14 224 561.2 137 5 173 6.58 0.17 0.73 2160 0.27 14200 0.12
868 116.15 17.2 155.9 191 69 214 6.96 0.06 0.77 1355 0.41 2500 0.09
868 116.16 16.5 175.7 170 6.8 244 6.59 0.08 0.88 2290 0.45 3530 0.08
890 118 16.1 3235 239 51 187 582 0.08 0.87 1680 0.35 9510 0.12
894 122 18.6 163.8 148 73 185 6.49 0.06 0.64 1820 0.37 2600 0.08
904 1271 177 146.4 179 76 199 6.34 0.06 0.7 1525 0.37 2420 0.08
904 1272 183 142.6 156 69 181 6.2 0.06 0.71 1670 0.36 3030 0.09
904 1273 169 147.4 86 6.7 189 6.75 0.08 0.8 2210 0.45 3250 0.09
861 1311 115 222.7 415 6.7 3.66 555 0.2 0.97 1970 0.5 8340 0.07
861 1312  10.0 200 344 6.8 3.05 6.02 0.13 111 1445 0.58 4620 0.06
861 1313 181 185.1 430 6.7 253 6.1 0.11 0.83 2030 0.41 6430 0.08
862 1321 179 324.1 142 69 292 597 0.1 0.78 2060 0.38 6310 0.07
862 1323 18.2 205.1 222 63 16 5.98 0.06 0.64 1785 0.28 5160 0.1

862 1324 16.9 103.6 127 75 224 513 0.1 0.72 1815 0.44 7480 0.1
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