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SAMMENDRAG

| forbindelse med utskifting av FREVARs ravannledning, ved Rostadneset i Fredrikstad
kommune, avdekket @stfold fylkeskommune et forhistorisk bosetningsomrade og et
mulig overleiret dyrkningslag nord og nordgst for dagens tun.

P& grunn av overhengende fare for at eksisterende vannledning ville ryke, ga
Riksantikvaren aksept for at kulturminnene kunne undersekes gjennom en utvidet
registrering. Kulturhistorisk museum bisto med uttak og analyse av 1 alt 3 makrofossil-
/kullprever, en pollenserie og en jordmikromorfologisk preve fra det fossile jordlaget.
Provene er tatt ut fra en 9 meter lang profil gjennom laget.

Feltobservasjoner og det innsamlede prevematerialet viser at det fossile jordlaget ikke
representerer en dyrkingshorisont, men akkumulerte erosjonsmasser. Massene inneholder
en liten komponent med antropogent materiale, trolig vasket inn fra et bosetningsomrade
heyere oppe pa hoydedraget. Jordmassene har siden vert utsatt for trakk fra dyr.

To daterte kullprover indikerer at jordakkumulasjonen og inntrdkkingen av antropogent
materiale foregikk i eldre bronsealder (1880-1310 f.Kr.).
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DELRAPPORT VED INNSAMLING AV
NATURVITENSKAPLIG PRGVEMATERIALE

ROSTAD S@NDRE, 717/1, 719/8, FREDRIKSTAD
KOMMUNE, JSTFOLD

1 BAKGRUNN FOR UNDERS@KELSEN

Bakgrunn for undersgkelsen er utskifting av FREVARSs (Fredrikstad vann-, avlgps- og
renovasjonsforetak) ravannledning, ved Rostadneset i Fredrikstad kommune. Ved
registrering avdekket @stfold fylkeskommune et forhistorisk bosetningsomrade, et
overleiret dyrkningslag og andre udefinerte nedgravninger langs hgydedraget og i
gsthellingen, rett nord for dagens tun.

For narmere beskrivelse av landskapet, funn og fornminner henvises til Ostfold
fylkeskommunes rapport.

Traseen ble i best mulig grad tilpasset for & forhindre en konflikt med bevaring av
bosetningssporene. Det var likevel klart at sendre del av bosetningslokaliteten, og deler
av dyrkningslaget ville bli direkte bergrt av tiltaket.

P4 grunn av overhengende fare for at eksisterende vannledning ville ryke, ga
Riksantikvaren 1 e-post av 18. juni aksept for at kulturminnene kunne undersgkes av
fylket, gjennom en utvidet registrering. Utover registreringsbudsjettet, ble det avtalt at
tiltakshaver skulle betale for uttak og analyse av naturvitenskaplige prover fra det fossile
dyrkningslaget. Kulturhistorisk museum utarbeidet et budsjett pa kr. 20 000,- for & dekke
utgifter til analysene og en delrapport til fylkets registreringsrapport. Kostnadsdekning
for analysene vil ligge som formelt vilkdr ved dispensasjonsbehandlingen hos
Riksantikvaren.

For Kulturhistorisk museum, ble feltarbeidet utfort av Bjarne Gaut 9. juli 2013. Det ble
benyttet totalt ett dagsverk i felt. Det er utover dette benyttet 20 timer til etterarbeid.

2 PRAKTISK GJENNOMF@RING AV UTGRAVNINGSPROSJEKTET

Hensikten med undersokelsen var & pavise hvorvidt det dokumenterte laget var et fossilt
dyrkningslag eller dannet gjennom annen jordakkumulasjon. De naturvitenskaplige
provene ville ogsa kunne gi svar pd nar laget ble dannet, hva som eventuelt ble dyrket og
hvordan.

Undersokelsen startet ved at deler av laget ble lokalisert 1 hellingen NNO for
bosetningsomrédet. Det ble deretter gravd en 8 -9 meter lang sjakt med maskin, ost-vest
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gjennom jordmassene. Mikrotopografisk 1a undersgkelsespunktet vest for en liten rygg,
som dannet en hump 1 dkeren. De overleirede jordmassene var tykkest inn mot ryggen,
der jordmassene kunne akkumuleres ved jordflukt fra omrader heyere i1 skraningen.
Lagets fullstendige utstrekning er ikke kjent.

Profilet ble renset og 6,80 meter av lengden ble dokumentert med foto og tegning. Det ble
deretter tatt ut makrofossil-, pollen-, trekull- og jordmikromorfologiske prever til analyse.

3 RESULTATER

Under den moderne playejorden, som var opp til 60 cm tykk, avtegnet det mulige
dyrkningslaget seg som et morkere, koksgratt-svart sjikt (se figur 4). Overgangen mellom
lagene var diffus, og primert definert som en gradvis endring av farge og tekstur.

: = A G i .‘?* L ey 3 4@‘4&4 N ety ¥ .J]" 3
Figur 1 Ostre del av det mulige dyrkningslaget, slik det framsto etter opprensing. Foto
mot N, Cf34750 2.

Selve dyrkningslaget kan beskrives som humgs silt, med 10-15% sand og smadstein. Det
ble dessuten observert enkelte skjorbrente stein, og biter av trekull og brent leire. Laget
var litt hardere og mindre plastisk enn over- og underliggende lag, noe som medferte at
det brakk opp 1 porese flak.

Bunnen av laget var ujevnt. I deler av profilet ble det pavist et gratt siltlag mellom
dyrkningslaget og den gulbrune siltige leira under (steril). Dette ble i felt tolket som et
mulig utvaskingslag.
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Profil, dyrkningslag
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1. Moderne dyrkningslag: Grabrun homogen, humes silt. Noe merkere
brunspettet av dekomponert organisk materiale mot bunnen.

2. Eldre dyrkningslag: Merk grabrun silt. 10-15% fin-grov sand og sma-
stein. Spetter av lysere brunt materiale og sort trekull. Mgrkere mot
bunnen. Enkelte skjorbrente steinfragmenter observert.

3. Mulig utvaskingslag: Lys grabrun fuktig, siltig leire. Enkelte kullbiter.

4. Undergrunn: Gulbrun leire med silt

Figur 2 Uttegning av profilet giennom det mulige dyrkningslaget (2) pa lokaliteten. Tegningen viser lagfolge og provepunkter.



g Det ble samlet inn ¢én pollenserie
(PP1-4), to  makrofossilprover
(PM1-2), én kullpreve (KP1) og én
jordprofil for mikromorfologiske
analyser (PX1) fra de ulike lagene.

Makrofossilprevene ble flotert ved
Kulturhistorisk museum. Pollen og
makrofossilmaterialet ble deretter
analysert ved Natur og Kultur i
Kebenhavn. Utover ett resent fro av
honsegras (Persicaria maculosa),
ble det overraskende hverken pavist
makrofossiler eller pollen 1 pravene
fra dyrkningslaget (e-post fra
Annine Moltsen 12. september og
21. oktober 2013).

Det ble dessuten vasket ut trekull
fra kullpreven og makroprove PM1.
Materialet ble vedartsbestemt av
. statsstipendiat Helge 1. Hoeg, for
det ble datert ved
Angstrémlaboratoriet i Uppsala.

To prever av  bjork fra
dyrkningslaget (PM1) og det
mulige utvaskningslaget (KP1) ble
Figur 3 Detalj av provepunkter for jordmikro- sendt til datering. Disse ga
morfologi og pollen. Foto mot N, Cf34750 5. dateringer fra eldre bronsealder,
hhv. 1880-1690 og 1445-1310 f.Kr.

Atmospheric data from Reimer et al {2009),0xCal v3.10 Bronk Ramsey (2005); cub 1:5 sd:12 prob usp{chron]
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Figur 4 Sannsynlighetsberegning for de to radiokarbondateringene. Kalibrering utfort i
OxCal v3.10 ved Angstromlaboratoriet.

Jordmikromorfologiske analyser ble utfert av Richard Macphail, ved UCL, og
jordkjemiske analyser av Johan Linderholm, ved Universitetet i Umeda. Analysene viser at
jordprofilet er dannet gjennom akkumulasjon av erosjonsmasser, som ogsa inneholdt
antropogene komponenter (trekull og brente mineralkorn, trolig fra bosetning). Massene
viste dessuten tegn pa sekunder omdannelse gjennom trékk fra dyr. Derimot viste
hverken den mikromofologiske strukturen eller de jordkjemiske analysene at preven var
tatt ut fra en ployd og gjedslet dyrkningshorisont (Macphail & Linderholm 2013).
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4 \JURDERING AV UTGRAVNINGSRESULTATENE, TOLKNING OG DISKUSJON

Snitting, preveuttak og analyse viser at den overlagrede jordprofilen med all
sannsynlighet ikke representerer et gammelt dyrkningslag. Lagene var dérlig definert i
profilet, med diffuse variasjoner i farge og sammensetning. Det ble observert relativt lite
antropogent materiale. Det som fantes, representerer trolig erosjonsmateriale som har
fulgt med jordmassene nedover skraningen. Fylkeskommunen har pdvist et storre
bosetningsomrdde pa toppen av heydedraget, ca 150 meter lenger vest. Innslaget av
trekull og brent materiale kan komme derifra.

De to daterte kullprovene indikerer at jordakkumulasjonen og inntrakkingen av
antropogent materiale foregikk i eldre bronsealder (1880-1310 f.Kr.). Det kan likevel
ikke utelukkes at det daterte trekullet stammer fra et eldre bosetningsomride, som har
veert utsatt for erosjon. Etter at massene har lagt seg til bak en mindre rygg, har de
deretter blitt utsatt for trdkk av dyr. Det er ikke mulig & fastsld& om denne prosessen skal
forbindes med husdyrhold knyttet til bosetningsomrédet, eller mer nomadisk bruk av
landskapet. Det er imidlertid pavist spor av dyrehold i Bronsealderen ved flere
arkeologiske undersegkelser i leireomrddene pé utsiden av Raet (Gustavsen 2004,
Baardseth 2008, Dahl & Nybruget 2010, Wenn & Gaut 2013, Sharpe & Gaut in prep.)

Pollenanalyser fra et gjengrodd vann ved Thorbjernred pad Onsey viser et landskap
bestdende av lysdpen skog, med apne partier brukt som beiteland (Heoeg 2006). I
narheten av prevepunktet Thorbjernred har man ogsé dyrket hvete og bygg. Resultatene
reflekterer trolig en situasjon med mindre girdsenheter med inngjerdete dkerlapper. Kyr
som beitet 1 utmarka og pa de frodige leireslettene har trolig likevel utgjort den viktigste
ressursen for befolkningen (Gaut & Sharp 2012, Vogt 2012). Store kvegflokker kan ha
gitt status og et skonomisk overskudd til & bytte til seg bronse fra Kontinentet. Kyrene
skaffet dessuten gjodsel som var nedvendig for & dyrke korn.

Selv om jordlaget pa Rostad ikke ser ut til & representere en dyrkningsflate, er det
overraskende at makrofossil- og polenprevene ikke frembragte noe materiale. Dette kan
skyldes relativt sma prevevolum (hhv. 1,5 liter (PM1) og 2,0 liter (PM2)), men kan
likevel ikke forklares tilfredsstillende. Det enslige froet av hensegras fra PM2 er ubrent
og som nevnt trolig resent. Det er flere mulige forklaringer pa froets tilstedevaerelse 1
preven: Jordakkumulasjonen kan ha foregatt i en langt yngre periode enn antatt basert pa
14C-datering. Dette virker dog umiddelbart lite trolig. Preven kan alternativt vere
forurenset med materiale som har fulgt med utstyr brukt til uttaket eller har vert vasket
nedover i profilet fra moderen lag (jf. de jordmikromorfologiske analysene). Spersmaélet
finner ingen sikker avklaring, men det anses som mest sannsynlig at froet er tilkommet
ved forurensing av en, pa andre mater sikker, forhistorisk kontekst.

5 KONKLUSJON

Feltobservasjoner og det innsamlede provematerialet viser at den overlagrede jordprofilen
ikke representerer en dyrkingshorisont, men erosjonsmasser akkumulert 1 eldre
bronsealder. Massene inneholder en liten komponent med antropogent materiale, trolig
vasket inn fra et bosetningsomrdde hoyere oppe pd hoydedraget. Jordmassene har siden
vert utsatt for trakk fra dyr.

Kulturhistorisk museum
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7 VEDLEGG

7.1 TILVEKSTTEKST, C59156

C59156/1-5

Dyrkningsspor fra eldre bronsealder fra ROSTAD S@NDRE (719,717/1,9),
FREDRIKSTAD K., @STFOLD.

1) Prave, kull. Prgven er vedartshestemt til Bjark, hassel, ask og eik og datert pa bjark til
3457+33 bp, CalBC 1880-1690 (Ua-47180). Vekt: 0,2 g. Fra Lag 3, fossilt jordlag. Delvis
forbrukt ved analyse.

2) Prave, kull. Prgven er vedartsbestemt til Bjark og hassel og datert pa bjerk til
3131+30 bp, CalBC 1445-1310 (Ua-47181). Vekt: 0,4 g. Fra Lag 2, fossilt jordlag. Delvis
forbrukt ved analyse.

3) Prave, kull. Vekt: 0,6 g. Fra Lag 3, fossilt jordlag. Ikke analysert.

4) Prgve, pollen. Prgven innehold ingen sporer eller pollen. Pollenserie (PP1-4) fra Lag
2+4, fossilt jordlag. Forbrukt ved analyse.

5) Prave, jordmikromorfologi. Prgven dekker samtlige lag fra undergrunn til moderne
playelag. Det fossile jordlaget er akkumulert gjennom jordflukt og har siden blitt
omarbeidet ved dyretrakk. Antropogent materiale antas a stamme fra neerliggende
bosetning. Forbrukt ved analyse.

Funnomstendighet: Utvidet registrering ved @stfold fylkeskommune ifm. utskifting av
hovedvannledning for FREVAR 2013. Prgveinnsamling fra fossilt jordlag ved KHM.
Orienteringsoppgave: Dyrket mark, omlag 200 m N@ for tunet pa Rostad sgndre. Dump i
gstvendt helling.

Innberetning/litteratur: Bjarne Gaut 2013: Delrapport: Innsamling av naturvitenskaplig
prevemateriale. Fossilt dyrkningslag, Rostad sendre, 717/1, 719/8, Fredrikstad, @stfold.
Topografisk arkiv, KHM.

Katalogisert av: Bjarne Gaut.
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7.2 PR@VELISTE

Saksnr. 2013/8295

Prgvenr | Cnr Lab. nr. Kontekst | Trekull Makrofossiler/ | 14C-dat.
Uppsala pollen
KP1 C59156/1 |Ua-47180 Lag 3 Bjork, hassel, 3457433 bp
ask, eik CalBC 1880-1690
MP1 C59156/2 |Ua-47181 Lag 2 Bjork, hassel |1,5 liter 3131430 bp
CalBC 1445-1310
MP2 C59156/3 |lIkke datert |Llag?2 Ikke analysert | 2,0 liter
Resent frg av
hgnsegras
PP1-4 C59156/4 Lag2+4 -
PX1 C59156/5 Lag 1-4
7.3 FOTOLISTE
Bildenr. Motiv Tatt mot | Fotograf | Dato
Cf34750_001 | Fossilt jordlag, etter opprensing av profil NG B.Gaut |9.7.2013
Cf34750_002 | Detalj, gstre del av mulige dyrkningslag. N B.Gaut |9.7.2013
Cf34750_003 | Detalj, vestre del av mulige dyrkningslag. N B.Gaut |9.7.2013
Cf34750_005 | Detalj av prgvepunkter for jordmikromorfologi og pollen. N B.Gaut |9.7.2013

Kulturhistorisk museum
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7.4 ANALYSERESULTATER

7.4.1 VEDARTSANALYSE
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7.4.2 DATERINGSRAPPORT

Utppsala 2013-10-11

jame Gt

Kiiherhimorisk museum, Fomminneseksjmmes
Posthboks 6762, 51 [Havs plass

HOLDE30 O5LO

Horge

Remitsd s T datering av irfikol friin Bosted (7170, 7198}, Fredrikstad kommues,
Dstfald e, Nerge.

Frirbehandling av kol och liknamde malerial:

i. Synlig rondde bermagss.

2, 1% HCL tiismms (&1 timmar, wder kokposkien) (kartonai ko)

5, 1 % P rillsims (8- 10 dmmar, under kokpunkie), Lislig frakaion f3ils
genom Hlkdtining av konc. HCL, Fallisgen som i1l sirsta deles bestir av
Bummsmabrisl, AN, torkas och berdmes fektion SO0 Olslig del, som
Eeafimns (M5, bestr framst m et wrsprengliga arganiska meerimbel, Dienra
fraktion per (e den mest relevans dldem. Fraktionin 5001 Siremot ger
infoemration om evesmedb fimmmingan inverkan.

Foirg accleralosbestimniagen av | C-imnehillit Mrhrisns det nvinade och imoricade
mterishet, surgjort Gl pH 4, 51l 00, 285, som | sin ter konveriens Gl Gt grafit
genom en Fe-katalytisk reaktion. | den akeella urderstiningen har Traktionen INS daterats.

RESULTAT

Labinammer  Prov 5'C%s VPDR " g AP
La~471 BO EFL 20,3 457133
Ue=4T1H1 MIP1 3R 3131430

Pelin] winlig bfibaming
[
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Gr3ran Posanert! Elisehet Pemarsson
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7.4.3 MAKROFOSSIL- OG POLLENANALYSER
(E-POST FRA ANNINE MOLTSEN 12. SEPTEMBER OG 25. OKTOBER 2013)

=ra: Apnine Modtsennokghe. k]
Dato: 12092013 16:27:14

Ti: Efame Caufbisme aeubihmouo.na]
Tibet: Re- Bestling av pollenanalyse T Roshd vanniedning o rappr bandemes hus

He{ Ejame

=4 m:d:i-dctmﬁﬂandﬁrﬁ hus feesndlg, der var imponemnends mange poden | den sne proyve men resulshet e
ke =ntydigh, men de mikromorfologiskes prover burde iunne brirpe dig rasmmere.

T gergaeid = der =n owvm -

Jeg har modtaget prerieme fa Rostad venniedning. Det e rruer:ﬂ‘ersl::n-pleut-rﬂ'ﬁemsp-lnntﬂr'cn
froet er uforculled og recent

Mange hils=ner fra
Annine

— Criginal meddselse —

Fra: Elame Gaut <blame.gaufikhm.uko.no=

TI: Aennine: Moisen chhok e dc=

Dain: Ons, 04, sep 2003 1449

Emnines: Bestling av pollepanaiyss 7 Aosiad wannisdning

Hel &nnine,
Jeg sender ceer 4 polenprover fa et dyrkningsiag l.'ndﬁzn:sladg&'d-,?1 T, 7198 | Fredriksad kommune - PF1-
4 (- vedagt profitegning

PP2-4 er samiet Inkifra de nedersie 20 om & =1 sandk] STEs) med trekull. Laget e mlket soen et fossit
dyrenimgsiag. PP e an referarsepnese fra star| uncengrunn.

I:u:1ernus;!| r.r.l.d:h:l mah‘n‘-:-ssl:nmrmuteﬂm1nq1 p-ll:emlruenl Fravenes ga st = maieriale. Det
derfor hesduttet d e ey ﬂfﬁ!.dbﬂhﬂ'ﬂeﬂ'ﬂlﬂhﬁdﬂw h-l:lderl:l"l-:.eﬂlPhEan
du Far anledning i skt I.Iuil: ;I-:Hte Bestemmeisen renger kKie

Priceitaringenkoctnaderamimas;

Hva gleider podenpressene, Far prosjekbet dessverme kun anlsdning @ 4 betale for fulist=ndig analys= av Z ror.
Diermoem arbesddet derimot &r mircre artesidsk resends ber om at du ubvider analhysen immenfor =n iotal
insradsramme pd MO 2400 Rkl mra.

Rapporien kan netumenss 31 Bflame Gaut <bjame . et hm. ulo. no>
Froeed fra BF2 can refumeres Hi museset sammen med anmet restmaterisie (ingen hastt). Eventusl Kie-anaiysens

pol Eemprmver kan desineeres.

Fakiursen merkes med:
Rammeavisie: 2005 18553 RA 2551-3
Prosjetiecde: 280195

Eestilerinde: J72000 [ BAGA

Besie hilsener,

Efame Gaut

Ejam i Hea

Bkl wmn P vem ] i me v ] e

L. Olass HL-I%

P RTRI, mosdevs ., SR oEld

STESWIEN A TR
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Fra: Annine Moltsen[nok@c.dk]
Dato: 21.10.2013 13:29:37

Til: Bjame Gaut[bjarne gaut@khm_ uio.no]

Tittel: Re: Bestilling av pollenanalyse ? Rostad vannledning

Saksnr. 2013/8295

Hej Bjarne

Pollenpraverne var der ikke noget i ud over lidt trazkul, sa jeg kan ikke sige noget klogt om dem :-)

desvaerme

Rostad Sendre Frederikstad K 717/1, 719/8

Nummer Undernummer Kogenummer Fund

717/1,719,8 PP1 L0970 Ingen pollen og sporer.
Fa sma kantede trakul

717/1,719,8 PP2 L0971 Ingen pollen og sporer.
Fa sma kantede traskul

717/1,719,8 PP3 L0972 Ingen pollen og sporer.
Fa sma kantede trakul

717/1,719,8 PP4 L0973 Ingen pollen og sporer.
Fa sma kantede trakul

Mange hilsener fra

Annine
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7.4.4 JORDMIKROMORFOLOGISKE ANALYSER

Rostad Farm (7171/1, 719/8), Fredrikstad municipality, Ostfold, Norway:
soil micromorphology, chemistry and magnetic susceptihility
by

Richard I Macphail Institute of Archaeology, University College London (UCL), 31-34, 31-
34, Gordon 5q.. London WC1H 0PY, UK

and

Johan Linderholm Environmental Archaeology Laboratory (MAL), University of Ume3, 5-
00187 Umea, SWEDEN.

(Report for Cultural History Musewm, University of Oslo, November 2013)
Extended summary

Two thin section studies and two bulk analyses for chemistry and magnefic susceptibility
from a colluvinm and buried soil found an original geological substrate of well sorted coarse
silts and fine sands (probably of beach origin). The colluvium has a similar grain size, but
includes charcoal and coarse granite and burned granite stone inclusions. None of the
micromorphological or chemical data suggest that this was a manured cultivated soil. Instead,
the inorganic phosphate content, iron staining, brownish clay void coatings, and internal
slaking features (pans). all indicate that this colluvium may have been animal trampled, but
not so extensively as found in some muddy trackoway deposits. Trampled-in anthropogenic
inclusions may have come from cooking pit or similar fire installation features. The report is
supported by three tables 12 figures and a CD-Fom archive.

Introduction

A 30 cm-long soil monolith through a presumed agriculiural so1l from Rostad Farm,
Fredrikstad numnicipality, @stfold, Norway, was received from Bjame Gaut (Cultural History
Musenm, University of Oslo) for additional characterisation and interpretation employing soil
micromorphology, chemistry and magnetic susceptibility (Courty ef al . 1989; Goldberg and
Macphail, 20048).

Samples and methods

After an evaluation of the monolith three monolith subsamples (for thin section
mictomorphology) and 2 bulk subsamples of inferest for “five parameter analysis’, were
extracted, before processing for the manufacture of 2 thin sections.

Bulk soil chemical and physical properties: A five parameter analysis routine was applied
throughout the study (see Table 1). It has been developed and adapted for soil prospection
and bulk analysis of occupation soils and features (see below). Analysed parameters comprise
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organic matter (loss on ignition [LOI], Carter 1993), two fractions of phosphate (inorganic
[Cit-P]. and sum of organic and morganic [Cit-POI])(Engelmark & Linderholm 19946,
Linderholm 2007) and magnefic susceptibility (MS-71f) and MS550 (Clark 2000, Linderholm
2007, Engelmark & Linderholm 2008). These analyses provide information on various
aspects concerning: phosphate, iron and other magnetic components and total organic matter
in soils and sediments, and 1ts relationship to phosphate. (Further details can be found in
(Vilkdund ef al., 2013).

Soil micromorphology

The 2 undisturbed monolith sub-samples (Tables 2 and 3) were impregnated with a clear
polyester resin-acetone nuxture; samples were then topped up with resin. ahead of curing and
slabbing for 75x50 mm-size thin section manufacture by Spectrum Petrographics, Vancouver,
Washington, USA (Goldberg and Macphail, 2006; Murphy, 1986)(Figs 1 and 8). The
resulting 2 thin sections were further polished with 1,000 grit papers and analysed using a
petrological microscope under plane polarised light (PPL), crossed polarised light (3{PL),
oblique mcident light (OIL) and using fluorescence microscopv (blue light — BL), at
magnifications ranging from x1 to x200/400. Thin sections were described, ascribed soil
microfabric types (MFTs) and microfacies types (MFTs){see Tables 2 and 3). and counted
according to established methods (Bullock ef al., 1985; Courty, 2001; Courty et al., 1989;
Macphail and Cruise, 2001; Stoops, 2003; Stoops ef al., 2010).

Fesults
Bulk soil chemical and physical “five parameter’ propertiss

Soils are pootly to weakly humic (1.5-2 8% LOI), although soil micromorphology suggests
that there has been mmich mineralisation of organic mafter (see below)(Table 1). Magnetic
susceptibility is moderately low, while M5530, a proxy measurement for iron content,
probably records some secondary iron features (see Table 2). Modest phosphate
concentrations are recorded (410-430 ppm P.0s) alongside a low PQuota (ratio between

organic and inorganic P).

Soil micromorphology
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Results are presented in Tables 2 and 3. illustrated in Figs 1-12. and supported by material on
the accompanying CD-Rom. 11 characteristics were identified and counted from the 3 layers
in the 2 thin sections analysed.

Layer 3 (MIB): This is composed of massive, generally nunerogenic well sorted coarse silt
and very fine sands. possibly with relict lavering/laminations (Figs 1-4). Fine fabric becomes
slightly more mimic upwards, with burrow fills of moderately mmic and very fine charcoal-
rich soil. There is a trace of charcoal (max 2 5mm; in channel). Basal fine sands are
characterised by occasional dusty clay and impure clay, microlaminated void coatings and
infills, becoming many upwards. with occasional matrix infills upwards, occasional weak
iron staining, becoming many upwards (Figs 2-4), and many thin (1num) and abundant broad
and very broad (>2mm) burrows. BD: essentially nunerogenic with 1.5% LOL with a small
concentration of P (410 ppm P20s).

This upper part of the subsoil possibly records relict laminated coarse silt/'very fine
sands of a (pre-uplift) ancient beach(?{cf Heimdaljordet. Vestfold (Macphail et al , 2013)).
This subsodl is affected by burrowing. iron staining, with clay, dusty clay and matrix soil
irwash from overlying Laver 2.

Layer 2 (MIB): This is massive, moderately poorly sorted with coarse silts and very fine
sand, with frequent fine, mediim and coarse sand, and few rock fragments (siltstone,
quartzite and angular granite — max 10mm)(Figs 1, 5-7). It is heterogeneous, with common
very weakly mmic soil and moderately humic and very fine charcoal-rich soil in broad
burrows. There are occasional fine charcoal {max 2nmm). often associated with secondary
iron staining, and an example of 10mm-size burned granite (with traces of rubefication), and
a trace of rooting. Abundant microlanmnated dusty brown clayv and impure clay, void coatings
and infills (up to 1.2mm thick), with very abundant matrix infills (2-3mm broad), abundant
weak and many strong iron stained areas (Figs 5-7), including charcoal, and many thin (1 o)
and very abundant broad and very broad (=2mm) burrows, are present.

This lowermost part of Layer 2 is composed of colluvial mixed silts to coarse sands
and gravels. associated with burrow mixing of very fine charcoal rich soil. and sorted (e.g.
clavey) and unsorted (impure clay) inwash.
Layer 2 (MI14): This part of Layer 2 is made up of massive and channel structured poorly
sorted fine sands (as below) with frequent small to medivm stones (max 22mm — granite)(Fig
8). It is heterogeneous with donunant moderately humic and fine charcoal-nich soil, with
common Wweakly humie soil. There are occasional probable bumned rock — caleined and rarely

3
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rubefied — with occasional wood and probably monocotyledonous charcoal (max 1mm).
Pedofeatures are composed of very abundant microlanunated dusty brownish clay and impure
clay (Figs 9-10), void coatings and infills (up to 2 mum extent), with very abundant matrx
infills (2-3mm broad), sometimes mixed with microlaminated clay infills, and occasional
very dark, very fine charcoal-rich pans (max 0.5mm thick and microlaminated)(Figs 11-12).
In addition, very abundant weak and strong iron stained areas, (including charcoal, as below
in M1B). especially in upper part of slide, and abundant thin (lmm) and very abundant broad
and very broad (=2mm) burrows. were recorded. BD: weakly humic (2.8% LOI) and
phosphate enriched (450 ppm P20s), with phosphate mainly as inorganic P.

This appears to be a colluvinm with (animal?) trampling of cooking pit debris and
other debris (burned granite, charcoal).

Discussion

The basal layer examined (upper Layer 3) is composed of moderately well sorted coarse silt
and fine sands, with some relict bedding. This resembles beach sediments encountered at the
coastal site of Heimdaljordet, Vestfold, for example (Macphail ef al., 2013). The overlving
colluvium is a weakly umic coarse silt-fine sand composed of the same “beach’ material.
The colluvium itself. at this sampled location. shows little sign of being an in sifu manured
and cultivated soil; i.e. no dung traces, excremental microfabrics. or phosphate with a high
PQuota (1e. high proportion of organic phosphate). were encountered. This is in contrast, for
instance, to manured arable colluvium at Hesby, Vestfold and i sify manured soil
accumulations at Hordalen, for example (E18 Project, Vikdund ef al., 2013). At the Fostad
Farm site, the inclusions appear more likely to reflect the erosion and trampling-in of bumed
rocks and charcoal from cooking pit or comparable features. Some phosphate enrichment is
certainly recorded. but it is as inorganic P and is probably associated with iron staining which
affects both Lavers 2 and 3. and textural pedofeatures — the numerous brown clay void
coatings and examiples of pans (“mtemal crusts’). These features are more likely to be the
result of trampling disturbance, especially ammal trampling as found in examples of modern
and ancient “poached’ soils (Kemp ef al., 1994;; Schofield and Hall, 1985). The amount of
trampling, however, 15 not sufficient to indicate that this 15 a nuddy trackway for example —
as found recently at Kjeller, Norway. and in Scania (the “vigar’) and England ((Engelmark
and Linderholm 2008, 68-69; Macphail, 2011a, 2011b; Macphail and Linderholm 2013). In
summary, the colluvium which may well have been triggered by rainstorms eroding
unvegetated fine sandy soils associated with agrniculiure/clearance (cf. Hesby)(Catt, 1992;

a
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Ewvans, 1992), contains little evidence of originally being a manured cultivated soil. Instead.
the inclusions are more likely to have been derived from cooking pit activity. There are also
strong indications that animal trampling contributed to the formation of this colluvium.
Textural pedofeatures (clay coatings and pans) and amorphous iron staining features are also
the likely location of phosphate concentrations associated with animal passage, as shown by
EDS analyses af other sites.

Conclusions

Twio thin section studies and two bulk analyses for chemistry and magnefic susceptibility
from a colluvmm and buried soil found an original geological substrate of well sorted coarse
silts and fine sands (probably of beach origin). The colluvium has a sinmilar grain size, but
inchudes charcoal and coarse granite and burned granite stone inclusions. None of the
micromorphological or chemical data suggest that this was a manured cultivated soil. Instead.
the inorganic phosphate confent, iron staining, brownish clay void coatings. and internal
slaking features (pans), all indicate that this colluvinm may have been animal trampled. but
nof so extensively as found in some muddy trackoway deposits. Trampled-in anthropogenic
inclusions may have come from cooking pit or similar fire installation features.
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Table 1: Rostad Farm (7171/1, 719/8), Fredrikstad municipality, Ostfold, Norway: chemist1v and magnetic susceptibility

MSIH | MS5501f | CitP | CitPOI | ppmP | PQuota | LOI
Layer 2 10 33 70 08 430 1.4 28
Layer 3 o 21 83 o4 410 1.13
(base)

Low frequency magnetic susceptibility (MS); 2% citric acid extractable phosphate P:Os (P); loss on ignition (LOTI) at 350°C

Table 2: Rostad Farm (7171/1, 719/8), Fredrikstad municipality, Ostfold, Norway: soil micromorphology samples and counts

Thin Eel. Context | MFT SMT el Stomes | Charcoal | Burned | Dusty | Matrviz | Matrix
Voids
section depth mineral clay fills pans
M1A 20-95 mm Layer 2 B2 2a.lb 40% ff aa aa azaaa dadaa as
MIB | 95-130(140) mm | Layer 3 El 2a.1b 35% f aa a aaaa asaaa
MIB 130(1400-150 | Layer 3 Al Ib/1a - 0% a® aaa'aa aa'l
mm (2a)
Table 1, cont:
Thin Eel. Context | Weak Strong Thin Broad
section depth 2ndary | Imdary | burrows | burrows
Fe Fe
MI1A 20-95 mm Layer 2 | aaaaa 23333 aaaa a3aaa
MIB | 95-130(140) mm | Layer 3 adaa aaa aaa aaaaa
MIB 130(1400-150 | Layer3 | asa‘aa aaa aaaa
mm

* _very few 0-5%, f - few 5-15%, ff - frequent 15-30%, £f - commen 30-50%, ffff - domimant 50-T0%, T - very domimmant =T0%%;

a - rare =2% (a*1%; a-1, single ocowrence), aa - occasional 2-3%6, aaa - many 5-10%, aaaa - abundant 10-20%, aaaaa - very abundant =20%
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Table 3: Rostad Farm (7171/1, 719/8): soil micromorphology descriptions and preliminary interpretations

humic and fine charcoal-rich SMT 2a, with
common weakly humic SMT 1b; Microsfruchure:
massive and channel, 40% voids, fine and medinm
channels. with simple packing voids: Coarse
Mineral: CF, as SMT 2a and 1b, poorly sorted
coarse silts-fine sands with fine to very coarse
sands, and frequent small to medium stones (max
22mm — granite); Coarse Organic and
Anthropogenic: occasional probable bumed rock —
calcined and rarely rubefied, occasional wood and
probably monocotyledonous charcoal (max 1mim);
Fine Fabric: as SMT 2a and 1b; Pedofeatures: very
abundant microlanunated dusty brownish clay and
mmpure clay, void coatings and infills (up to 2 mm
extent), , with very abundant matrix infills (2-3mm
broad), sometimes nixed with microlaninated clay
infills; occasional very dark, very fine charcoal-rich
pans (max 0.5mm thick and microlaminated);
Amorphous: very abundant weak and strong iron
stained areas, (including charcoal, as below in
MI1B). especially in upper part of shide; Fabric:
abundant thin (1mm) and very abundant broad and
very broad (=2mm) burrows.

Microfacies type Sample No. | Depth (relative depth) Preliminary Interpretation and
(MET)/Soil Soil Micromorphology (SM) Comments

microfabric type

(SMT)

MFT B2/SMT 2a M1A 20-95 mm Layer 2

and 1b SM: heterogeneons with dominant moderately Massive and channel structured poorly

sorted fine sands (as below) with frequent
small to medium stones (max 22mm —
granite). It is heferogeneous with
dominant moderately humic and fine
charcoal-rich soil, with common weakly
Ihmic soil. There are occasional probable
burned rock — calcined and rarely
mubefied, with occasional wood and
probably monocotyledonous charcoal
(max lmm). Pedofeatures are composed
of very abundant microlaminated dusty
brownish clay and impure clay, void
coafings and infills (up to 2 mm extent). ,
with very abundant matriy infills (2-3mm
broad). sometimes mixed with
microlaminated clay mfills, and
occasional very dark, very fine charcoal-
rich pans (max 0 5mm thick and
microlaminated). In addition. very
abundant weak and strong iron stained
areas, (including charcoal, as below in
MIB). especially in upper part of slide,
and abundant thin (1mm) and very
abundant broad and very broad (>2mm)
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burrows, were recorded.
BD: weakly humic (2 8% LOT)
Colluvium with animal trampling of

moderately poorly sorted with coarse silts and very
fine sand, with frequent fine, medium and coarse
sand, and few rock fragments (siltstone, quartzite
and angular granite — max 10mm); Coarse Organic
and Anthropogenic: occasional fine charcoal {max
2mm). often associated with secondary iron
staining. eg of 10mm bumed granife (traces of
tubefication), trace of root; Fine Fabric: as SMT 1b
and 2a; Pedofeatures: abundant microlanunated
dusty brown clay and impure clay, void coatings
and infills (up fo 1.2mm thick), . with very abundant
matrix infills (2-3mm broad); Amorphous: abundant
weak and many strong iron stained areas. including
charcoal: Fabric: many thin (1owm) and very
abundant broad and very broad (=2mm) burrows.
130{140)-150 mm

SM: heterogeneous with very dominant
minerogenic SMT 1a af the base, becoming slightly
more very fine charcoal-rich (SMT 1b) upwards,
and with few turrow fills of moderately humic and
charcoal-rich SMT 2a; Microsiruciure: massive,

cooking pits etc debris?
MFT B1/SMT 2a MI1B 93-130{140) mm Laver 2
and 1b SM heterogeneous with common very weakly Massive, moderately poorly sorted with
Immic SMT 10 and moderately mmic and very fine | coarse silts and very fine sand, with
charcoal-rich SMT 2a in broad burrows; frequent fine, medium and coarse sand,
Microstructure: massive, channel, 35% voids, and few rock fragments (siltstone.
MFT A1/SMT 1a channels. vughs and closed vughs, simple packing | quartzite and angular granite — max
and 1b voids; Coarse Mineral: CF, as SMT 1 and 2a, 10mm). Heterogeneous, with commeon

very wealdy humic soil and moderately
humic and very fine charcoal-rich soil in
broad burrows. There are occasional fine
charcoal (max 2mm), often associated
with secondary iron staining. and an
example of 10mm-size burned granite
(with traces of rubefication), and a trace
of rooting. Abuvndant microlaminated
dusty brown clay and impure clay, void
coatings and mfills (up to 1.2mm thick),
with very abundant matrix infills (2-3mm
broad). abundant weak and many strong
iron stained areas, including charcoal, and
many thin (1mm) and very abundant
broad and very broad (=2mm) burrows,
are present.

Colluvial mixed silfs fo coarse sands and
gravels, associated with burrow mixing of
very fine charcoal rich soil, and sorted
and unsorted imwash.

Laver 3
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717/1, 719/8, Fredrikstad

Saksnr. 2013/8295

channel. with relict layered/laminated(?), 30%
voids, mainly fine channels, and simple packing
voids; Coarse Mineral: C:F (Coarse:Fine limit at
10pm). SMT 1a®, CF=00:10; SMT 2a, CF=80:20;
well sorted coarse silt, very fine sand, with few fine
and medmm sand (quariz, quartzite, feldspar,
igneous rock —e.g. granite — micas and hornblende
etc.. and eg of 1. 7num-size ironstone; Coarse
Organic and Anthropogenic: trace of charcoal (max
2 5mim) — showing iron staining in local area; Fing
Fabric: SMT 1a: dusty grey (PPL), very low
mnferference colours (close porphyric, stipple
speckled b-fabric, XPL), pale grevish brown (OIL),
very poorly mumic with trace amounts of very fine
charcoalblackened organic matter; SMT 1b—as
SMT 1a. speckled and dusty grey (PPL). with weak
humie staining. many very fine charcoal and
phytoliths present; SMT 2a: speckled and dusty to
speckled and dotted very dark blackish brown

(PPL). as SMT 1a, XPL. dull blackish brown (OIL),

patchy weak to strong humic staining, with very
abundant very fine charcoal, phytoliths present;
Pedofeatures: Textural: occasional dusty clay and
impure clay, microlaminated void coatings and
infills, becoming many upwards. with occasional
matrix infills upwards; Amorphous: occasional
weak iron staining, becoming many upwards;
Fabric: many thin (1mm) and abundant broad and
very broad (=2mm) burrows.

Massive, generally minerogenic well
sorted coarse silt and very fine sands,
possibly with relict lavering/laninations.
Fine fabric becomes slightly more humic
upwards, with burrow fills of moderately
Imic and very fine charcoal-rich soil.
There is a trace of charcoal (max 2. 5mny;
in channel). Basal fine sands are
characterised by occasional dusty clay and
impure clay, microlaminated void
coafings and infills, becoming many
upwards, with occasional matrix infills
upwards, occasional weak iron staiming,
becoming many upwards, and many thin
(1mm) and abundant broad and very
broad (=2mm) burrows. BD: essentially
minerogenic with 1.5% LOL with small
amounts of P.

Subsoil possibly records relict laminated
coarse siltfvery fine sands af an ancient
beach(?). This subsoil is affected by
hrrowing, iron staining and clay to
marriv soil inwash from overlving Layer
2

Kulturhistorisk museum
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Rostad Farm, Fredrikstad, Norway: Soil Micromorphology Figures 1-12

Fig. 1: Scan of M1B showing the diffuse layered
Junction between minerogenic layer 3 and the
overlying more charcoal rich layer 2. Layer 2 also
includes a coarse, probably fire-cracked granite
fragment (see Figs 3-7). Note patchy iron staining
mottles throughout (see Figs 2-4). Frame width is
~50mm.

Fig. 2 Photomcrozraph of M?B La\ er 3
composed of mainly well sorted coarse silts
and fine sands of possible beach origin. Plane
polarised light (PPL). frame width 1s

Fig. 3: As Fig 2, under crossed polansed light
(XPL): note coarse silt and fine sand grain

Fig. 4 As F ig2 under obhque mcxdent light
(OIL) Subsoil 1s naturally depleted in iron, but
now affected by iron (and probably P) staining.

Fig. 6: As Fig 5. under XPL, showing cracked
granite and examples of well oriented clay
inwash.

Fig 5: Photom.lcrograph of \«IIB La\ er 2; coarse
probable fire-cracked granite, with weakly humic
fine fabric, iron (and P) staining, with void
coatings and pans of clay and matrix inwash
material. PPL. frame width is ~4.62mm.

Fig. 7: As Fig 5, under OIL; note staining
colours.

12




717/1, 719/8, Fredrikstad Saksnr. 2013/8295

Fig. 9: Photomicrograph of M1A, Layer 2;
iron-stained coarse silt-fine sands, with dark
reddish clayey void infills. PPL, frame width is
~2.38mm.

- Uy a— gy ...--‘L
Fig. 8: Scan of M1A, Layer 2: weakly humic,
mottled. iron stained colluvium including
medium stone size granite example. Frame width
15 ~50mm.

N
»*

Fig. 10: AsF ig 9. under OIL. shO’ing
brown colours of (humic?) clayey infills and
reddish orange iron staining.

Fig. 11: Photomicrograph of M1A, Layer 2; Fig. 12: Detail of textural pan, showing
matrix pan features and clayey inwash. of microlaminations which include very fine

possible animal frampling (‘poaching’) ongin. charcoal. OLL. frame width is ~0.90mm.
PPL. frame width is ~4.62mm.
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