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INTRODUCTION

Four excavated site areas (A, B, C and D) of th@ fBodmin to Indian Queens) routeway
were visited and discussed with Oxford Archaeols@gf (Stuart Foreman, Project Manager;
Paul Clark, Site Supervisor; Seren Griffiths, Eogimental) on the"® of December 2005. A
further area, Site E was subsequently excavateail n®noliths were collected by Seren
Griffiths and Carl Champness from Areas A, B, Caial E. A number of soil questions had
been identified on the sites during excavation @Reh Nicholson, Environmental Manager,
Oxford Archaeology, pers. comm.). Chief amongssthwere the origin and character of
dark fills’ and staining features. These quesdiowhich included the function of various
circular features, pits, accumulations and enigmaind undated features, and their
relationship to the cultural and natural landsceygee investigated (see below) employing
field observation, regional soil and archaeologail information; a post-excavation soll
study was recommended (Macphail, 2006).

SAMPLES AND METHODS

A series of 40-50 cm-long monolith samples weresingad from Oxford Archaeology after
some had been already sub-sampled and assessgallér (Allen and Brown, May 2006,
University of Exeter). These were evaluated, andsampled for fourteen thin section
(Tables 2-3) and twenty-one bulk analyses; thedatmprised eight standard analyses (LOlI,
pH, fractionated P, magnetic susceptibility inch@ly.y) and thirteen assays that included tin
(Sn) analysis, because of the possibility that sdeatures could be associated with tin
mining and or/processing (Carl Champness and Stkhareman, OA, pers. comm.).
Radiocarbon dating suggests that some new datesthforstudied features (Rebecca
Nicholson, Oxford Archaeology, pers. comm.).

The post-excavation investigation focused upon l@saib-4):

Area A the fills of ditches and re-cut ditches of amirdge (now medieval?) roundhouse, the
soils sealing this feature.

Area B the ditch fills of a Bronze Age (now iron Age?yaular feature (roundhouse or
enclosure).

Area C an example of the medieval soil (4131) associafiitla boundary/droveway.

Area C the fill of Bronze Age pit 4428.

Area D examples (pits 4310 and 4388) of the enigmatitamated pits (thin section across
the 1: ‘natural’, 2: the dark soil marking the bdary of this pit fill and the natural it was cut
into, and 3) the pit fill itself). Bulk samples weetaken from examples of the purest dark soil
(4329a; 4329/4160; pit 4310) and slightly mixedkdér (4329b; 4329/4159), a characteristic
of several of these undated and enigmatic pits.

Area E Neolithic post-hole (1123) fill in a hengiform moment and the fill of a Neolithic pit
(1064) within this hengiform monument.



Chemistry and magnetic susceptibility

The soils in the vicinity of the site are developmdweathered Palaeozoic slates, siltstones
and mudstones (see below). They are mapped as tieihg Hafren and Manod associations
(Findlay et al, 1984), which predominantly comprise Ferric stggpdzols and Typical
brown podzolic soils, respectively, but also indutiore heavily gleyed soils (e.g. Cambic
stagnohumic gley soils of the Wilcocks seriesyhibuld be noted podzolic soils exhibit wide
variability in Fe content down through the soil ey with low concentrations in the topsoll
and eluvial horizons, and much higher concentratiarthe underlying illuvial horizons. As a
conseguence, such soils exhibit marked naturahbiity in magnetic susceptibility (which is
strongly dependent upon the amount and nature gir€sent) and phosphate retention (in
acidic soils phosphates released by mineralisationesses tend form insoluble compounds
with Fe), and relatively soluble components suchhaavy metals (e.g. Sn) are quite
vulnerable to leaching. In the case of gleyed s&iés concentrations are often depleted as a
result of Fe mobilization under anaerobic condsioand this not only limits the potential
magnetic susceptibility where a soil has been stiltgeheating/burning, but may also lead to
subsequent changes in the quantity and mineralbdie @resent. Thus, types of soil at the
site are not ideal for the standard range of apthgenic ‘signatures’ (magnetic susceptibility,
phosphate and heavy metals) investigated, andethdts must therefore be interpreted with
caution.

Methods
Analysis was undertaken on the fine earth fractiam <2 mm) of the samples. LOI (loss-on-

ignition) was determined by ignition at 3G for 16 hours (Ball, 1964); pH (1:2.5, water)
using a standard combination electrode; and Sntbgnia absorption spectrophotometry
following extraction with 1IN HCI. The intention hatleen to undertake phosphate
fractionation analysis (i.e. to separate the inoi@and organic components), but this proved
impossible using standard colorimetric methods beeaf high levels of interference from
acid-soluble humic substances in the 1 N HCI inoig@hosphate extract. As a consequence,
total phosphate (phosphate-P) was determined etyfground, ignited samples from the LOI
determination using 1 N HCI, and concentrationsewdetermined colorimetrically using
molybdenum blue at a wavelength of 720 nm.

In addition toy (low frequency mass-specific magnetic susceptybjlideterminations were
made ofy max (Maximum potential magnetic susceptibility) by jgating a sample to optimum
conditions for susceptibility enhancement in thbolatory. y .on (fractional conversion),
which is expressed as a percentage, is a measutkeoéxtent to which the potential
susceptibility has been achieved in the originat@a, viz: § / y may X 100.0 (Scollaet al,
1990; Tite, 1972;). In many respects this is adpeihdicator of magnetic susceptibility
enhancement than rawdatg particularly in cases where soils have widely diffg@ y max
values (Crowther and Barker, 1995; Crowther, 2083Rartington MS2 meter was used for
magnetic susceptibility measurementsnax was achieved by heating samples at 650°C in

reducing, followed by oxidising conditions. The med used broadly follows that of Tite and
Mullins (1971), except that household flour was edxwith the soils and lids placed on the
crucibles to create the reducing environment (a&etham and Scollar, 1976; Crowther and
Barker, 1995).

Soil micromorphology

Fifteen 8 cm to 15 cm-long samples were impregnatital a clear polyester resin-acetone
mixture; samples were then topped up with resimadhof curing and slabbing for 75x50
mm-size thin section manufacture by Spectrum Pedpdacs, Vancouver, Washington, USA
(Goldberg and Macphail, 2006; Murphy, 1986). 1l thection samples were selected from
all the resin-impregnated material, the resin irgpeted sawn blocks being used to select the
best and most representative material. Thin sextigigs 3-6) were analysed using a
petrological microscope under plane polarised ligPPL), crossed polarised light (XPL),



oblique incident light (OIL) and using fluorescemicroscopy (blue light — BL), at
magnifications ranging from x1 to x200/400. Thiecsons were described, ascribed soil
microfabric types (MFTs) and microfacies types (M{See Tables 2 and 3), and counted
according to established methods (Bullatkal,, 1985; Courty, 2001; Courty et al., 1989;
Goldberg and Macphail, 2006; Macphail and Crui€§12 Stoops, 2003).

Microprobe analysis comprised the mapping of tlgatisn M4129A (Context 4432) for Si,
Fe, S, Cu, Mn, Ca, K, Na, Mg, Al, Ti, P, and Snd @me quantitative grid analysis of two Sn
(tin)-rich areas (see Figs 3-28.

RESULTS
Chemistry and magnetic susceptibility

Details of the contexts sampled and the analytidults (annotated to highlight
anthropogenic signatures and other key featuré@sdofidual samples) are presented in Table
1. Here, a general overview/interpretation of thdividual properties is presented to underpin
the annotations in Table 1.

Basic soil characterisation: pH, LOI andnax

As would be anticipated, the soils and featurs filte all acidic (pH range: 4.5-5.9), though
many of the pH values recorded are somewhat hitjlaer might have been anticipated and
presumably reflect some degree of modification ubilo anthropogenic activity (e.g.
neutralizing effects of ash deposits, manuringgrldiiming of soils for land improvement,
etc.). Although all are largely minerogenic, sonmatexts do have relatively high organic
matter concentrations (maximum LOI, 10.6%), whishpresumably a result of relatively
slow rates of organic decomposition, particularlyareas of impeded drainage. Although no
determinations were made of Fe content, thg, values do provide a somewhat crude
indication of relative Fe concentrations. Samplék wotably lowy max Values of < 500 x 1H

Sl seem likely to be from eluvial (i.e. heavily ¢b@d) and/or gleyed horizons, whereas those
samples with values of > 2500 x 8l are likely associated with illuvial and/or ngleyed
horizons. Notably higher pH and LOI values and there extremey n.x values are
highlighted in Table 1.

Phosphate-P

As is typical of leached acidic soils, phosphatesRcentrations are relatively low, and what
variability there is between the samples (rang@8®0.800 mg @) needs to be interpreted
with caution because of the podzolic and/or gleyeture of the soils. Often on
archaeological sites there is a strong underlygigtionship between phosphate-P and LOI,
which reflects the contribution made by organic ggiwtes to the total phosphate content and
the importance of organic sources. In this casegher, the relationship is very weak and not
statistically significant { = 0.303,p = 0.182; Fig. 1), which suggests that variation in
phosphate retention capacity may be a more impoftamor. As noted above, Fe content
strongly affects phosphate retention in acidicssahnd this would appear to be reflected in
the somewhat stronger, though not statisticallpificant, correlationr(= 0.429,p = 0.052;

Fig. 2) between phosphate-P apd..x In these circumstances, the residuals of linear
regression analysis between phosphate-P (depengerdble) andy max (independent
variable) are likely to provide a better measurthefdegree of phosphate enrichment than the
‘raw’ phosphate-P data. In the present study, ¢ésaluals have been reported as a percentage
of the predicted concentration, and values in #eges 25.0-99.9% and 100.0-199% have
been classified as ‘slightly enriched’ and ‘enridheespectively.

Magnetic susceptibility
In view of the very wide variability iy max x conv (rather thary) provides by far the best
measure of susceptibility enhancement as a rekhlirnan activity, though (as noted above)



even this may be unreliable in circumstances whisgee may have been subsequent loss or
gain of Fe as a result of podzolisation and/origlgyUnder UK conditionsy cony Values of>
5.00% are often taken to be indicative of enhancertigough heating/burning (Crowther,
2003). In Table 1, values in the ranges 5.00-9.9898d 10.0-19.9%, respectively, are
tentatively identified as being ‘enhanced’ anddetly enhanced’.

Tin

Ten of the 13 samples analysed have low concemtsatf Sn (range, 53.3-134 pg)gvhich
are likely to reflect natural background conceldrea. The remaining three samples, all from
fills of Bronze Age pit 4428, show clear signs effichment’ (here identified as 1000-4990
g g or (in case of context 4432) ‘strong enrichméB000-9990 pg Q) — as is likely to be
associated with tin-processing/working activities.

Conclusions

Despite the potential difficulties posed by the zmlgation and/or gleying of soils and feature
fills in terms of the retention of anthropogenigratures and their interpretation, the results
have clearly identified several contexts that Haeen affected by:

. phosphate enrichment — as might be associatedwigttiens, manuring, etc.,

. magnetic susceptibility enhancement — which is ljikeassociated with
heating/burning, and/or

. tin enrichment — which is undoubtedly a result ome form of metal processing
activity.

In addition, certain contexts have a rather hightdrthan might have been anticipated, and
this may also be related to human activity (e.gunadizing effects of ash deposits, manuring
and liming).

Soil micromorphology

The characterisation of 9 SMTs (15 variants) andntiog of 22 attributes established the
presence of 6 MFTs (12 variants) according to arclumical site and context, and bulk
analytical and microprobe data. These findingspaesented in Tables 2-4, and illustrated in
Figs 3-28.

DISCUSSION
Local mapped soils

The chief soils mapped along the routeway belontjéaHafren and Manod soil associations
on Palaeozoic slaty mudstone and siltstone orsslateidstone and siltstone, respectively
(Findlay et al, 1983, 1984). Near the present A30 for exampke doils are Cambic
stagnohumic gley soils (Wilcocks soil series) ahd Hafren soil association. The latter
includes Ferric stagnopodzols (Hiraethog soil s@rand is probably associated with rough
grazing that includegduncus (Avery, 1990). The term ‘stagno’ indicates poaaidage
through drainage impedance, whereas ‘gley’ indgdieth general waterlogging and the
effects of groundwater (high water tables assogiafti¢h flushes). On the slopes, where parts
of the new routeway is located (sites A, B, C, [l df), better drained Typical brown
podzolic soils are mapped (Manod soil associatiarijich include the Moretonhampstead
soil series in Cornwall (Avery, 1990; Findlat al, 1983). On some low ground nearby
Typical humic gley soils occur that can have peatsface horizons and peats (Laployd soll
association).

A number of soil variants were noted (dealt witbiudually below), that relate to differences
in drainage, original soil character and to degreleurial/preservation. One important aspect
of the Manod soil association here (and many afiptand edge areas of England and Wales)
is the effect on the soils of moderately recenfpliavement’, carried out through ploughing



and some forms of manuring. This soil improvemieomogenised the original podzolic
horizons to form ‘brown soils’ that can sustainteetgrassland. That is, soils that were
probably podzols have been converted into browis,sai some cases this also may have led
to erosion, and colluviation. An example of thisypical podzolic brown soil
(Moretonhampstead soil series) from Bodmin Moorichthad been improved by ploughing
but that still retains remnant features of podatie (traces of the humic Bh and relict
sesquioxide-enriched Bs horizon), is described bgrA (1990, 236 and 239-240). Some
upslope and plateau areas still retain their irangzaracter indicative of not being improved,
as probable analogues of the soil cover along dbteway as it was during later prehistory
and medieval times. Along the routeway it was aeticed that some improved soils were
already beginning to redevelop ironpan featureaibse of gleying. This drainage impedance
partly reflects the geology and the effect of I&eistocene periglacial activity forming
fragipans in subsoils. All these pedological fastare relevant to the analysis of the soils,
both as bulk samples and as thin sections. Thesgiscussed according to date.

Nealithic pit and post holesin hengiform monument (Area E)

Primary fill 1122 of Neolithic Post hole 1123 (MMI5) shows a very heterogeneous soll
mixture to be present, which apparently represifiling of leached Ea and disturbed Bw
soils, occupation (fine charcoal-rich) humic topsaand much polymorphic and sesquioxide
stained podzolic soil (Bs, Bh and Bhs horizon §Bif)s 5-6). The presence of rubefied grains
shows a history of iron-sesquioxide staining of éand the effects of burning) prior to this
post hole feature. The variety of included soitenals infers not only disturbance of local
soils, but their acidification and ‘early’ podzaiton.

The natural early-mid-Holocene soil cover of Corhiviacluded brown soils and podzolic
brown soils prior to human impact (Maltby and Ceds®d, 1982; Smittet al, 1996). At
Neolithic Carn Brea, Cornwall acid brown soils wam@nverted to weakly formed humo-
ferric podzols during the life of the site, the mgwteveloped podzol being sealed below a
late rampart (Macphail, 1990; Mercer, 1981). AtrCBrea this soil change was believed to
have arisen because of management of the vegétamidstape by fire. Equally, in Brittany
(on granite) a number of Neolithic (some megaljthéites show soil micromorphological,
pollen and charcoal evidence of the site undergeoamd acidification during Neolithic
occupation through management of the landscapedyGebhardt, 1993)(see also review in
Macphail, 1990 and seminal works by Dimbleby [198Af Duchaufour [1982, eg 296]). It
therefore can be inferred that the hengiform mominveas located in an area that was
already being managed by fire and was developingcatifying (pH 4.5-4.6) soil cover; at
Carn Brea (on granite) a timescale of decadeshiandred years for podzolisation to develop
was suggested.

Horizontal fissuring and associated fine silty claywash noted in this primary fill (M1054B)
may record emplacement of the post, recording cotigygs) of primary fill during its
emplacement (Figs 3 and 5).

The overlying post pipe fill is, in contrast, a hogeneous humic and weakly/developing
podzolic fill, which is rich in charcoal (wood cltaal and Poaceae?) and burned sand and
stones (see Table 1: LOk and y.n)(Fig 6). Thus the post pipe fill contains prolmbl
contemporary evidence of major local burning —jost charcoal but high amounts of burned
sand and stones — consistent with an enhanced tagusceptibility. This activity is
presumably contemporary with the recent use of shes (see below for pit 1064) and the
hengiform monument itself, given the possibilitytbé post rotting during the lifetime of the
monument (Reynolds, 1995).

Neolithic Pit fill 1064 within hengiform monument
In thin section 1053B the burrowed junction betweeaorly sorted pit fill, shows mixing
between acidifying Bw(Bws) soil and upper more huigaind acidic) and very charcoal-rich



fill (see Table 1: compare LOI of samples 1074 &8d5)(Fig 7). The Bw soil shows that it
was once earthworm-worked and includes spore aafsessicular arbuscular mycorrihizae.
The fill is characterised by very abundant finect@rse (5 mm) charcoal (lignified shrubby
roots and twig wood?), which according to charcaalysis (see D. Challinor - charcoal)
may be significant. The fill has also been affdctey the post-depositional effects of
podzolisation (polymorphic B-fabric) and sesquidxioshpregnation and minor iron staining
(seeymay(Avery, 1990).

These fills show a lower infilling of local acidifyg brown soils (natural to area), and
charcoal-rich soil containing charred lignified ta/shrub wood(?) that is possibly indicative
of post-clearance secondary clearance environnse® §bove; D. Druce and L. Verrill -
pollen).

Upwards (M1053A), 1075 is a humic fill probably uégg originally fromin situ humic soil
formation and silting, prior to some secondary/megpositional podzolic Bh/Bhs/Bs horizon
formation effects). It contains high amounts okfiorganic matter and charred organic matter
(finer than below; cf. 750 um v 2250 pum) that iga both lignified and woody charcoal and
charred monocotyledonous (Poaceae?) material (DandeVerrill found pollen evidence of
disturbed grassland/pasture)(Fig 8). This humaratter is reflected in the bulk analysis (see
Table 1, sample 1075 LOI). Traces of rubefied mahmatter also occur.

This upper more organic and charcoal-rich soildiluld reflect local burning of Poaceae and
secondary woodland, a hypothesis requiring contionafrom charcoal analysis (see
Challinor), but already consistent with the poliessessment (Allen and Brown, 2006 and
findings by Druce and Verrill). As noted abovegarlance and management of the landscape
by fire has the probable effect of acidifying spitee influence of podzolic Bh horizon
formation within pitfill supports this view. Thdeory that the hengiform monument was
contemporary with, or located within an occupatarea is also totally consistent with the
magnetic susceptibility data (Table 1, sample 1120)

As the primary fill of post hole 1123 includes ssagments implying that podzolisation of
the local soil had already commenced, whereasotlwerlfill of pit 1064 contains only brown
soil material, it can be tentatively suggested fial064 is an earlier feature. The fill of pit
1064 could be contemporary with localised(?) eallyarances and occupation, and the
presence of secondary shrubby woodland and gragtaten that was managed by fire. A
conseqguence this human impact appears to havetfeacidification (and possibly incipient
podzolisation) of the local soil (as at Carn Breagd on Bodmin Moor (see Geaey al,
2000a, b), cited by Druce and Verrill). It canréfere be suggested from the soil evidence
that the hengiform monument was thus likely cortdéd in a site that already had a history
of occupation and management, although this hyg@habviously needs to be tested against
new data from current pollen, charcoal and radiomaidating studies.

Bronze Age Pit 4428 (Area C)

Monolith sample 4131 was badly fragmented and doigiglso 30 cm of it were conserved in
resin, of which two 75 mm thin sections were s@édct Context 4433 (moderately intact
lowermost fill; M4129B) is a coarse and fine chaledominated fill, with both coarse wood

and probably some monocotyledonous material (alsgofiths) present. It contains much

rubefied material, possible fused soil (rubefiedd aa large vesicular ‘slag’ or crucible

fragment (J. Merkel, Institute of Archaeology, UGhers. comm. February 2008), that is
formed of clay with a large quartz sand contenmeamf which appears to be heat fractured
(Figs 9-11). These are all consistent with an eobdnmagnetic susceptibility (Table 1,

sample 4433). There are also sand-size aggregditggobable cassiterite (see 4432);
individual grains are sub-rounded indicating tHase are originally from placer (alluvial)

deposits (Hatch and Rastall, 1965, 138; Merkel,7198erkel, pers. comm.). This context

also contains pieces of enigmatic iron-cementedcoadrich soil. This fill of burned



material is sealed by a layer of subsoil Bw soibtéa on the section drawing as a
‘redeposition of natural’).

The high amounts afoarse wood charcoal, burned mineral material, plamf slag, fused
soil and overall enhanced magnetic susceptibitibgether indicate possible metalurgical
activity. It is also possible that the iron-ceneghtcharcoal-rich soil also indicates the
presence of an anthropogenic occupation surfacewha influenced by processing that
employed water. The inclusion of some Poaceaeriabteay indicate other non-industrial
activities.

Upwards, fill 4432 (M4129A) contains much coarseod@harcoal, rare burned mineral, and
homogenised very abundant fine amorphous and charganic matter and phytoliths, with
mixed subsoil Ea, Bw and Bhs soil (from above).d®idnal aggregates of cassiterite/tin ore
[SnG,] were noted. The cassiterite has the petrologibalracteristics of high relief, high
birefringence and extinction parallel to cleavagferr, 1959, 197-198) and subrounded
character of placer deposits (Figs 12-18). Theree of cassiterite is consistent with tin
enrichment and strong enrichment measured in batkptes 4431 and 4432, respectively
(Table 1). In addition, microprobe mapping andrgitative analyses found average amounts
of 6.6% and 2.4% Sn in the upper and lower aredg {B) and individual very high
concentrations of tin (70.0 to 74.6 wt% Sn, equmalto about 94 to 98 wt% SnO2) as
discrete particles of very pure material (Fig 18ble 3)(T. Rehren, Insititute of Archaeology,
UCL, pers. comm.). This may suggest that theseviohehl point quatitifications are
associated with mapped Sn concentrations and aajgsegf cassiterite identified at the same
locations in the thin section (Figs 14-18). Trao®ants of possibly glassy (tin?) slag (Salter,
1997) were also noted. Overall, this layer showigemce of tin ore processing including
possible tin smelting, but the last suggestion Wawquire further studies (Salter, 1997).
Microprobe analysis found copper, but only in venyall (mean 0.01-0.02% Cu), essentially
only trace amounts (also present in rock fragmeras)l thus bronze smelting cannot be
recognised here.

Thin section M4129B records what appears to reptese period of biological
homogenisation of subsoil material that was produme pit-silting, and burned mineral and
tin-rich metallurgical waste, and very abundaneficharcoal (and phytoliths). This could
suggest the dumping of burned Poaceae/cereal pgingeswaste; there is no
micromorphological, microprobe or phosphate-P iatiams of burned dung inputs.

Biological working of the original pit fill and ptsampling fragmentation makes it a little
difficult to understand the exact history of the, fout it can be suggested that the pit fill
possibly records a change in use of site/pit, feotim ore processing and possible tin smelting
metallurgical site to a plant/crop processing arAdull appreciation of tin processing at this
site, however, would require further analyses of tdontext and other Bronze Age pit fills at
the site. Nevertheless, the discovery of thiptocessing site and use of cassiterite is of great
interest because very little is known about pr8-&éntury AD tin smelting; Cornwall was a
major source of tin from the Middle Bronze Age omdi& (see Dr Gerry McDonnell's
Ancient Tin website  http://www.brad.ac.uk/acad/archsciffield_proj/cafift.ntml
(Penhallurick, 1986; Tylecotet al.,1989). This also appears to be an important deabtin

ore processing in an otherwise supposed domesdi¢hderkel, pers. comm.).

Iron Age

Bronze Age (Iron Age?) roundhouse/enclosure features (Area B)

Context 4375 (Fill of ditch 4059) is a highly conepéine stony and micaceous silty clay with
very finely mixed/burrowed humic silty clay, witlnre inclusions of burned rock (M4137B).
There are also possible intercalations and postsigpnal gleying (pale colours and example
of bleached stone rim) and trace amount of downwaftamorphous organic matter
(organans).



This layer appears to have been a wet and watextbggmpled(?) fill containing finely
burrowed organic matter (organic matter enriched; able 1, sample 4375 LOI). It does
not have the typical microfabric of a buried matéde horizon soil, and so there is the
possibility that it has been enriched with dungh@ligh in this gleyed fill there is no clear
chemical enrichment of phosphate-P. The fact taying can remove and translocate
phosphate has to be kept in mind, however (Tleitlgl, 2006).

The overlying soil (4381; upper M4137B and M4137Aat is associated with this round
house/enclosure is a coarsely stony mixture of $ittg Bhs soil, humic fine sandy Ah and
other soil, which includes rare charcoal and burmeéderal material burrowed into 4375
below. There is also evidence of post-depositidnatowing of Bhs soil from above, and
earlier inwash of clay, fine silty clay and findtsi which occurs alongside with iron staining.
The humic fine sandy soil that is associated wih roundhouse/enclosure-associated solil is
turf-like and contains fine charcoal, burned miharad burned solil inclusions consistent with
an enhanced magnetic susceptibility (Table 1, sampB1). This soil that seals fill 4375 is
turf material associated with occupation. It doe$ have the grain-size, microfabric or
phosphate-P character of a soil that formed ‘néyuraver 4375, for example it is much
stonier and less humic. It seems more likely ihiatturf from the collapse of a wall or bank
from this circular structure. In addition, thisurf apparently records a local (previous?)
history of grassland management by fire; perhapsrdinuing trend began in the Neolithic
(see above). As no obvious micro-inclusions of dstic waste were noted in 4375 or 4381,
and only burned topsoil and rock fragments werendipuhe structure may not have had a
primarily domestic function, but rather any burrfedtures stem from occupation associated
with animal stocking management (see round howeries in Area A - below).

Medieval

Medieval round house ditch 3237, recut 3237 anchd®263 (Area A)

The boundary between 3471 and 3472 (Primary filldidéh 3237 ~control bulk sample)
sampled by M3068 shows moderate biomixing, intocthmpact humic ditch silts of 3472, of
more humic soil and some dung residues from 346Yeab There is also burrow mixing of
very poorly humic subsoil material of the primailf {3237) below. A trace amount of
amorphous yellow, probable Fe-P infills occur in088.

M3068 sampled a lower ditch fill that records madely humic soil silting (from round
house turf walls?) which sealed the poorly humianpry ditch fill. There was also
subsequent downward mixing of dung residues (s&d B¢low) and inwash of very small
amounts of phosphate — presumably from associatgdah activity around this ditch- and
turf wall-constructed round house.

Fill 3471 is a poorly sorted stony and humic fillhich includes occasional coarse compact
subsoil, some iron-stained, some with ferri-argitlaand some with associated dung residues
(‘clay floor’ fragments), occasional partially feginised dung residues, and rare charcoal in
humic (turf-like) soil (Figs 19-22).

This outer ditch fill appears to be showing thepdsal of humified dung residues and
seemingly associated ‘clay floor’ (stable floor?aterial into the ditch; this is consistent with
slightly enriched phosphate-P (Table 1, sample 13iMese fragments could result from the
cleaning of a byre, or simply result from trampliagd animal passage. The supposed ‘clay
floor’ fragments could obviously occur through @eliate floor construction (cf Trethallan
Farm, Cornwall, Macphail, 1991) or be partially idental through stock trampling local soils
into the structure (cf Butser Ancient Farm and Roraad Medieval London; Macphalil et al.,
2004, 2007). There are also Gallo-Roman, Norselardsh analogues (Guélat al,, 1998;
Milek, 2005; Ngrnberg and Courty, 1985). This dimgpseems to have accompanied humic
topsoil silting and/or collapse of turf wall matriwhich became mixed with rare traces of
burned soil and charcoal.



The fills (M3079) of recut ditch 3237, namely 34489d 3450 are composed of similar humic
soil, with both humic dung residues and stronglyruginised amorphous features and
coatings (see Figs 23-24; the latter are probableudinised herbivore faecal inputs (as
identified elsewhere employing microprobe, pollew anacrofossils; Macphadt al, 1998;
Murphy and Fryer, 1999; Wiltshire, 1999). Upwarfis 3458 and 3442 (M3062A and
M3062B) are again composed of humic, sometimesdiracoal and dung-enriched(?) ditch
silts. An example of an 8 mm-long microlayereddi’ fragment includes weakly iron-
stained Bs soil and ‘dung’ layers (see Figs 21-Z2)arsely mixed stony podzolic subsoil Bs-
Bhs soil and peat (H), also occur.

The fills of this recut ditch thus closely resembie fills of the outer ditch, and probably
resulted from similar ditch silting from turf wafg), along with topsoil (and byre floor; Figs
25-26) trample and mixing-in of dung residues; soi@ecal inputs from stock became
ferruginised. Animal activity probably acceleratin infilling of these ditches. As noted
above, hydromorphic effects that included the fgimisation of soil and supposed faecal
material — as linked to the measurement of a kigh (3442) — probably led to the loss of
phosphate. These findings suggest that the primetibn of this structure continued to be
associated with stock management.

There is a homogenised soil junction between 32@&l§vium’) and 3441 (soil sealing
round house) as shown in M3077. The soil is comgad humic fine silt-coarse silt-very
fine sand, with included small stones, much ‘cdacémrcoal and fine and coarse burned
mineral grains and rock fragments, consistent wéthstrongly enhanced magnetic
susceptibility. There are also areas of compabtidaand poorly formed intercalations
indicative of unstable soil conditions in the past.

Essentially thin section M3077 records the seadind burial of the medieval round house by
humic colluvium; a common medieval phenomenon (Kdvaad Mucher, 1979; Van Vliet-
Lanoéet al, 1992). It can be suggested that this occurnedugh the erosion of humic
topsoil in a landscape markedly managed by bur(éeg %... Table 1, samples 3225 and
3441). These are also slightly enriched to endclwe phosphate-P probably due to
manuring/development of pasture, although the tffex recent land improvement and
resulting colluviation, must also be considered.

Medieval boundary/droveway soil (Area C)

Context 4464 (M4131) is a once-dense and layetedesy fine sand humic deposit, with
textural pedofeature evidence of being trampled @mdpacted when wet. It includes trace
amounts of dung, along with both wood and monoeaiyhous charcoal/charred material,
some of which is iron stained. It also includesgnaoarse fragments of humic Ah and H
horizon soil and their burned variants occur al@hgburned subsoil clasts.

These humic layered deposits, which contain trateting are weakly phosphate-enriched.
This, together with the textural pedofeatures, ssggoassage by stock (Gebhardt and
Langohr, 1999; Macphail, 2003). The presence afadal and burned mineral material (note
enhanced magnetic susceptibility) may indicate kiragin of occupation material; the
possibility that it is also spillage of occupatioaterial being used for manuring can also be
considered a possibility. In fact, the deposit $iaglarities to the soil (and colluvium) sealing
the roundhouse in Area A, perhaps indicating attertgpimprove the soils of this locality, as
perhaps suggested by notably higher pH valuesnresd these medieval soils.

Undated Pit 4388 in circle (‘Prospecting Pit contd830 is medieval)(Area D)

Thin section M 4142 (Fig 4) sampled across the siflehe pit and included: (1) the
geological natural, (2) the thin (10-15 mm wide}ldpit-edge fill and (3) the pit fill itself

(Figs 27-28); bulk samples from two examples of dhek pit-edge fill were taken from two
monoliths from Pit 4310 (4392a and 4392b). Théedént soil materials are described thus:



1. the natural substrate (C horizon) is a very teilty clay with textural pedofeature
evidence of periglacial emplacement, and can leepntted as a naturial situ head deposit.

2: the dark pit-edge fill is composed of leachetl and fine sands with fine amorphous
organic matter, charred fine organic matter and esambefied grains, consistent with
measurements of LOI and magnetic susceptibilitynfpt 4310 (samples 4392a and 4392b).
It is a totally burrowed fine soil, and contains example of a birefringent spore case of
vesicular arbuscular mycorrihizae (Fig 27). Theaekdit-edge fills appear to be formed
from weakly humic and leached (sg&y) topsoil that contains fine charcoal and burned
grains. It is probable that this soil washed mfoit-edge void that formed as the soil infilling
the pit (see 3 below), shrank. This soil becanwiréng biologically workedn situ This
weakly humic soil probably reflects local land uaed presence of a birefringent spore case
of vesicular arbuscular mycorrihizae is a faintuangnt suggesting that the fill is not modern;
Romans and Robertson (1983) suggested that sucte smses became increasingly
birefringent with age (~900 years).

3: The pit has a homogeneous stony fill with vemakly humic and strongly biologically-
worked fine fabric, which suggests a likely badk-6if subsoil that has developed a Bw
microfabric (cf SMT 3b) through time (Fig 28). Bhhomogeneous Bw microfabric also
argues for the pit not to be modern.

In short, these two examples (pits 4310 and 4388)dcbe medieval ‘prospection’ pits,
which were backfilled with subsoil. Shrinkage bktfill and the natural tendency of soll
water to move into depressions and cause leackiegefmaret al, 1984) produced the dark
pit-edge fills.

ACKNOWLEDGEMENTS

The authors thank Kevin Reeves (Institute of Arci@gy, UCL) for microprobe analyses of
tin-rich sample 4432; Dr John Merkel and Profesguto Rehren (oA, UCL) added crucial
insights into the discussion of these archaeonetpdlal materials, for which we are most
grateful. Thin sections were manufactured by SpettrPetrographics, Vancouver,
Washington State, USA.

REFERENCES

Allen, P. P. and Brown, A. G. 2008eport on Pollen Analysis of Sediments from the A30
India Queens — Bodmin road widening scheieeter: University of Exeter.

EN.REFLIST

10



Table 1: Analytical data

Context Description Lo pH PhosphateRmg Resid phos-¥ Xmax' Keonv’ Sr¥
(%) g9 (%) (10® s) (10° SI) (%) (Mg g9

A: Iron Age roundhouse ditches

3225 Subsoil (colluvium?) 7.89* 5.6 0.800** 124.9** 282** 2000 14.1** -
3441 Soil sealing roundhouse 5.75 5.8* 0.596* 51.1* 348** 2530* 13.8** 115
3442 Upper fill of ditch 3263 5.22 5.6 0.408 2.7 74.4 2570* 2.89 93.6
3458 Lower fill of ditch 3263 5.11 5.8* 0.360 21.3 21.2 1190 1.78 53.3
3449 Fill of recut ditch 3237 4.37 5.9% 0.342 -7.3 46.7 2180 2.14 -
3450 Fill of recut ditch 3237 4.60 5.9* 0.345 3.8 12.3 1680 0.732 55.3
3471 Fill of ditch 3237 4.64 5.8* 0.463* 49.1* 9.9 1380 0.717 104
3472 Primary fill of ditch 3237 (control) 3.55 5.9% 0.258 -22.7 6.4 1700 0.376 83.7
B: Bronze Age circular feature

4381 Soil assoc with roundhouse/enclosure 461 5.7 10.25 35 29.0* 445 6.52*% 814
4375 Fill of ditch 4059 8.97* 5.6 0.470 -14.1 56.6 4620** 1.23 134
4070 Natural 5.61 5.4 0.368 -9.2 75.6 2680* 2.82 72.0
C: Medieval boundary/droveway

4464 Medieval soil 5.86 5.6* 0.420* 34.3* 123* 1410 8.72* -

C: Bronze Age pit 4428

4431 Fill 3.76 5.9* 0.248 -35.1 33.3 2360 1.41 1080*
4432 Fill 6.43 5.8* 0.228 -41.3 49.1 2450 2.00 7070**
4433 Lowermost fill 7.97* 5.9* 0.080 -74.5 79.7* 1420 5.61* 1470*
C: Undated rectangular pit 4310

4329a Fill (44-52 cm; mon. 4160) 6.95 - 0.163 -26.2 2.5 149 1.68 -
4329b Fill (39-47 cm; mon. 4159) 4.44 5.2 0.126 -48.4 2.7 470 0.57 122
E: Neolithic pit 1064 in hengiform monument

1075 Fill (11-19 cm) 10.6** - 0.471 24.2 31.0 2320 1.34 -
1074 Fill (19-27 cm) 3.79 - 0.215 -41.0 5.2 2120 0.245 -
E: Neolithic posthole 1123 in hengiform monument

1120 Post pipe fill 7.76% 4.6 0.342 -2.5 102* 1930 5.28* -
1122 Primary fill 7.44 4.5 0.297 -2.6 40.0 1300 3.08 -
& LOI: Figures highlighted in bold reflect notably higlwencentrations of organic matter: * = slightlyiehed (5.00-9.99%), ** = enriched (10.0-14.9%).

®  pH: Figures highlighted in bold and asterisked hawvalsig higher pH values>(5.8); - = not determined.

¢ Phosphate-P:Figures highlighted in bold show likely signs d¢fgsphate-P enrichment, based on residuals frorassign between phosphate-P ard’.

d

Residual phosphate-PResiduals from regression between phosphate-Brantexpressed as percentage of concentration prddicta linear regression equation. Values highkghindicate likely
phosphate enrichment: * = slightly enriched (2590996), ** = enriched (100-199%).

X Figures highlighted in bold show signs of magnstisceptibility enhancement (i.gcdv> 5.00%) : * = enhancegfon, = 5.00-9.99%), ** = strongly enhancegtd,y = 10.0-19.9%).

' max Figures highlighted in bold are notably low orfiig = low (< 500 x 18 SI), * = high (2500-4490 x 1DSlI). ** = very high £ 4500 x 1¢ Sl)

9 Sn:Figures highlighted in bold show clear signs ofe@richment: * = enriched (1000-4996 g%), ** = strongly enriched (5000-999@y g%); - = not determined.
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Table 2: Bodmin A30: soil samples and micromorpholgy

Thin section Thin Burned
Area Monolith Sample Depth (cm) Sections Context MFT SMT Vads Stones Mineral Crucible?
Medieval (?) roundhouse ditches
A 3077 M3077 26-34 cm M3077 3225 D1 8a 30% ff aa
A 3077 M3077 26-34 cm M3077 3441 D1 8a 30% ff aa
A 3062 M3062AB 20-28 cm M3062A 3442 E6 7a, 7c(7d); 2a-c(7b) 40% ff) ( a
A 3062 M3062AB 28-36 cm M3062B 3458 E5 7d (7a, 2a-2c) 20% (40%) ff a*
A 3079 M3079 12-15.5cm M3079 3449 E4 7a,7c 35-40% f a*
A 3079 M3079 15.5-19.5cm M3079 3450 E3 7a, 7c 35-40% ff a*
A 3068 M3068 10-13.5cm M3068 3471 E2 7c, 7a (7b) 35% ff a*
A 3068 M3068 13.5-17.5cm M3068 3472 El 7a(7b, 7c) 10-20% * a*

Iron Age(?) Agecircular featurefills

B 4137 M4137A 19-27 cm M4137A 4381 C3 4a(2a, 2b) 30% ff aa
B 4137 M4137B 33-41cm M4137B 4381 Cc2 4a, 3b, 2a-2¢ 35% fffff a
B 4137 M4137B 33-41cm M4137B 4375 C1 5a 10% fff a*
B 4137 4070
Medieval boudary/droveway soil 4464
C 4131 M4131 28-36 cm M4131 4464 D2 8a 15% (30%) f aa
Bronze Age Pit 4428
C 4129 M4129A 17-25cm M4129A 4431 D2 6b, 6¢, 3b (2¢) 35%7? fff a
C 4129 M4129A 17-25cm M4129A 4432 D2 6b, 6¢/3b 35%? fff a
C 4129 M4129B 32-40 cm M4129B 4433 D1 6a, 6b, 6¢/3b 40% fff aaa a-1
Undated Pit (in circle)
Pit 4388
D 4142 M4142 24-32 cm M4142 4329 F1 9a 5% fffff
F2 9b 30% * aa
F3 9c 20% fffff a-1
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Neolithic Pit in hengiform monument

Pit 1064

E 1053 M1053A 11-19 cm

E 1053 M1053B 19-27 cm

Neolithic Postholesin hengiform monument

Post hole 1123

E 1054 M1054A 10-18 cm

E 1054 M1054B 18-26 cm

Table 2 cont:

Thin Cassiterite
Sections Context tin ore Charcoal
M3077 3225 aa
M3077 3441 aa
M3062A 3442 a
M3062B 3458 aa(a*)
M3079 3449 a*
M3079 3450 a*
M3068 3471 a
M3068 3472 ax
M4137A 4381 aa
M4137B 4381 a
M4137B 4375
4070

M4131 4464 aa
M4129A 4431 a* aa
M4129A 4432 a aaa
M4129B 4433 a aaaaa

M1053A 1075 A2 2b and 2¢
M1053B 1074 Al laand 2a
M1054A 1120 B2 2b(2c)
M1054B 1122 B1 2a-c, 3a-c
Lignified Monoct. Fungal Dung
Spore
Charcoal Charcoal Cases residues
aa
a a
aaa
aaa
aaa
a
a
a a*
aa?
aaa?
aa?

13

30-40%
25-40%

25%
30%

Clay' floor

fragments

aa

Textural

Pedofeatures

aa

@)

a*

aaaa
a*

aa

a*
a*

aaa
aa

Bs
Sesquioxide

Staining

(aaa)
(aaa)

a?

(aq)
aaaaa

Bhs
Sesqui.

Staining

(aaa)

(aaa)

(aq)
aa



M4142 4329 aa

M1053A 1075 aaaaa a
M1053B 1074 aaaaa aa
M1054A 1120 aaaaa

M1054B 1122 aaaaa aa

Table 2 cont.
Thin

Sections Context Organans Vivianite Fe-P?

M3077 3225

M3077 3441
M3062A 3442
M3062B 3458

M3079 3449

M3079 3450

M3068 3471

M3068 3472 ax a*
M4137A 4381 ax
M4137B 4381
M4137B 4375 ax

4070

aaa

a*

Iron
Staining

aaa
aaaa
aa
a*

(aa)
aaaa

a*

a*

Very thin
Burrow

aa
aa
aaa
(aaa)
aa
aa
aa

(aa)

aaaaa

14

Broad
Burrows

aa
aa
aaaa
(aaaa)
aaaaa
aaaaa
aaaaa
aa

aaaaa(aaaaa)
aaaaa

Very Thin
Excrements

aa
aa
aaa
(aaa)
aaa
aaa
aa

(aq)
aa

aaaaa

aa

Broad
Excrements

aa
aa
aaa
(aaa)
aaaaa
aaaaa
aaaaa

(aaaa)

aaa aaaaa
aa-aaaaa

aaaaa aaaaa
aaa aaaaa

Welded
Excrements

(aaaaa)



M4131

M4129A
M4129A
M4129B

M4142

M1053A
M1053B

M1054A
M1054B

4464

4431
4432
4433

4329

1075
1074

1120
1122

a-1

aa

aa

aaa

aa

aa

aa
aaa

aa

aaaa

aaaaa
aa-aaaaa

aaaaa
aaaaa

aaa

aaaaa
aaaaa
aaaaa

aaaaa

aaaaa
aaaa

aaaaa
aaaaa

* - very few 0-5%, f - few 5-15%, ff - frequent 18%, fff - common 30-50%, ffff - dominant 50-70%fff - very dominant >70%
a - rare <2% (a*1%,; a-1, single occurrence), aecasional 2-5%, aaa - many 5-10%, aaaa - abun@a20%,

aaaaa - very abundant >20%
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aaa
aaa

aaaaa

aa-aaaaa

aaaaa
aaaaa

aaaa

aaaaa
aaaaa-aa

aaaaa
aaaaa

aaaaa-aa

aaaa



Table 3: A30 Bodmin, Pit : Microprobe quantitative analysis of selected elements including tin (Sn) & weight. Selected Upper and Lower Areas in
thin section sample M (context

Upper Area Si Fe Cu Mn Ca Na Mg Al Ti P Sn
Mean 12.1 2.8 0.02 0.01 0.02 0.28 0.80 0.06 0.18 5.49 0.31 0.04 6.56
Standard
Deviation 11.6 25 0.02 0.01 0.04 0.41 1.04 0.14 0.23 4.64 61.0 0.03 16.51
Range 40.9 10.3 0.09 0.05 0.20 1.97 5.29 0.95 141 20.0 7.72 11 O. 74.63
Minimum 0.000 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 00.0 0.00 0.00
Maximum 40.9 10.4 0.09 0.05 0.20 1.97 5.29 0.95 1.41 20.1 7.72 0.11 74.63
Count 54 54 54 54 54 54 54 54 54 54 54 54 54
Lower Area Si Fe Cu Mn Ca Na Mg Al Ti P Sn
Mean 15.9 25 0.03 0.02 0.07 0.38 1.01 0.04 0.19 4.03 0.19 0.02 2.34
Standard
Deviation 145 2.75 0.12 0.03 0.15 0.79 157 0.06 0.29 3.84 0.58 0.02 5010.
Range 40.5 12.18 0.74 0.10 0.95 3.39 7.93 0.29 1.44 12.64 3.98 0.10 69.97
Minimum 0.25 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.03 0.00 0.00 0.00
Maximum 40.7 12.2 0.74 0.10 0.95 3.39 7.93 0.29 1.44 12.67 8 3.9 0.10 69.97
Count 47 47 47 47 47 47 47 47 47 47 47 47 47

Nb: Upper Area Sn max=74.6% (=98% of count); LowerArea Sn max=70.0% (=94% of count)
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Table 4: A30 Bodmin: Soil Micromor

phology (Descriptons and preliminary interpretations)

Microfacies type (MFT)/Soil | Sample No. Depth (relative depth) Preliminary Interpretation and Comments
microfabric type (SMT) Soil Micromorphology (SM)
Area A

MFT F1/SMT 8a M3077 26-34 cm Medieval round house
HomogeneousMicrostructure massive with subangular blocky, 30% voids| 3225 (colluvium?) and 3441 (soil sealing round &us
fine channels and vughs and medium (1-3 mm) chasrdre poorly Homogeneous soil junction between 3225 and 3441l; so
accommodated planar voidsparse Mineral C:F, 50:50, fine silt, fine sand, | composed of humic fine silt-coarse silt-very firmad, with
with frequent stone-size (max. 16 mm) rock fragregBbarse Organic and | included small stones, much ‘coarse’ charcoal areldnd
Anthropogenicexample of 1 mm size root; occasional 200 pmmmi size coarse burned mineral grains and rock fragmenesisanf
charcoal; occasional rubefied very fine mineraliggs and rock fragments; compact fabric and poorly formed intercalations.
Fine Fabric SMT 8a: finely speckled and occasionally dottackesh brown | Essentially humic colluvium sealing the round hoaise
(PPL), very low interference colours/anisotropipgn porphyric, crystallitic | forming a colluvial soil, associated with topsaibsion of a
(mica) b-fabric, XPL), dark orange brown with odoasl fine black specks | landscape markedly managed by burning (hence alsogly
and occasional red specks (OIL); very abundant phwars with many enhanced magnetic susceptibility %, ); slightly enriched to
charred fine OM; PedofeaturesTextural occasional poorly formed enriched phosphate-P probably due to manuring.
intercalations and associated dense fabric anéalasghsfabric: abundant
broad (1-2 mm) and occasional very broad (4 mmidws; Excrements
occasional very thin and broad organo-mineral erergs.
BD (3225): 7.89% LOI, 0.800 mg*gphosphate-P, 28210°® Sly, 2000 x 1¢
Sl)(max. 14-1%){conv
BD (3441): 5.75% LOI, 0.596 mg*gphosphate-P, 34810° Sly, 2530 x 1¢
Sl)(max. 13-8%){conv

MFT E6/7a, 7c(7d); 2a-c(7b)| M3062A 20-28 cm Iron Age round house ditch
SM: Very heterogeneous (dominant SMT 7a and 7¢ Wdt— ditchfill 3442: Upper fill of ditch 3263
microfabrics, and common SMT 2a-2c, 7b (Bs-Bhs soibsoil Bw) — that is | Humic, sometimes fine charcoal and dung-enrichedi{@)
also mixed with peaty fragmentdlicrostructure poorly formed medium silts and coarsely mixed stony subsoil Bs-Bhs awd included
prisms, 40% voids, poorly accommodated planar y@darse Mineral as peat (H), and example of 8mm long microlayeredofflo
below, ‘ditchfill’ is well sorted coarse silt-vefine sand; coarsely mixed Bs-| fragment — weakly iron-stained Bs soil and dungtay
Bhs soil fragments include frequent rock fragméntax 11 mm), example of| Humic ditchfill silts resulting from animal stockjrand
embedded grain (relict of periglacial soil formafipCoarse Organic and associated occupation (fine charcoal and tracefinaf burned
Anthropogenicexamples of rubefied rock fragments; rare finarcbal; rare | material); use of subsoil Bhs and Bs horizon smil
fine dung fragments and few dung-enriched(?) SMTeXample of 8 mm construction; occurrence of ‘floor’/'trample’ fragemt with Bs
long micro-layered Bs and organic (dung?) ‘flodrdmple’ fragment, with soil and dung layers.
examples of rubefied grainBpdofeaturesTextural rare dusty to impure clay
intercalations and infillsAmorphoussesquioxide impregnation in Bs-Bhs soil
fragments; weak iron impregnation and partial orgamatter replacement in
‘floor'/'trample’ fragment; Fabric: very abundant coarse mixing of unknow
origin; as upper M3062BExcrementsas upper M3062B.
BD (3442): 5.22% LOI, 0.408 mg*gphosphate-P, 74x410° Sly, 2570 x
108 Sl ymax 2.89%xcony

MFT E5/SMT 7a and 2a-2c; | M3062B 28-36 cm Medieval round house ditch

SMT 7d at base

SM: Extremely heterogeneous (common SMT 7a, withroon 2a-2c, and
frequent 7d especially in lower part of thin sectidicrostructure poorly
formed medium prisms, 20% voids (fine channels\arghs) becoming 40%
upwards (chambers and poorly accommodated plamnds)y@oarse Mineral

3458: lower fill of ditch 3263

Lower part of thin section displays a compact orgaiit-very
fine sand sediment, rich in fine charcoal (withefiubefied
mineral grains) and containing rare fine dung fragts,

moderately poorly sorted with frequent rock fragisgmax 14 mm), C:F,

becoming like the fill of 3237; upper part is cadysburrowed
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SMT 7d: 60:40Coarse Organic and Anthropogenimany fine (max 500
pm) charcoal (in SMT 7d), also rare spore casegsitular arbuscular
mycorrihizae; upwards example of 8 mm long rubefexduginised SMT 2a;
rare dung fragment§&ine Fabric SMT 7d: dotted and speckled blackish
brown (PPL), very low interference colours/anisptcalopen porphyric,
crystallitic (mica) b-fabric, XPL), blackish browsith many fine black speck
and occasional red specks (OIL); very abundant Iahmarred fine OM;
PedofeaturesTextural occasional very dusty intercalations, void isfiéind
even a 500 um thick pan/void infill of silty clagesquioxidic?)Amorphous
rare iron impregnation$;abric: very abundant broad (2 mm) to very broad
(20 mm) burrows upward&xcrementsmany thin and broad excrements,
upwards.

BD (3458): 5.11% LOI, 0.360 mg*gphosphate-P, 21210% Sly, 1190 x
10° Sl ymax 1.78%conv

mixing in humic and sesquioxidic Bhs materials pedty soil;
example of coarse fragment of burned B(h)s horiggresent.
Fill originally dominated by fine charcoal-dominatéumic
‘silts’, showing textural pedofeatures of being a&etl probably
trampled (by stock — rare dung fragments); refldisning of

5 organic matter (peat fuel?)
Upwards mixing-in of podzolic Bhs horizon materiafiecting
changing soil conditions on site and/or importteége soils to
the site?

MFT E4/SMT 7a and 7c M3079 12-15.5cm Medieval round house ditch
SM: Heterogeneous as M3068-34Rlicrostructure coarse subangular
blocky, showing some horizontal fissuring at 20 meervals (compaction?); | 3449: Fill of recut ditch 3237
35-40% voids, as M3068-347Cparse Mineralas M3068, few stones (no | Humic soil ditchfill, with humic dung residues asttongly
obvious ‘clay floor’ clastsCoarse Organic and Anthropogenimany ferruginised amorphous features and coatings @erised
strongly ferruginised dung residues as 2m size esaasd 300 pm thick herbivore faecal inputs).
coatings (faecal inwash?), some fills include chakcrare charcoal; Ditch silting from turf walls(?) and mixing with dg residues
PedofeaturesAmorphousoccasional amorphous Fe impregnations/coatingsand ferruginised faecal inputs from stock; likelydromorphic
and infills (dung/faecal residue$jabric andExcrementsas M3068-3471. loss of phosphate down profile.
BD (3449): 4.37% LOI, 0.342 mg*gphosphate-P, 4610°% Sly, 2180 x
10® Sl ymax 2.14%ycony 3450: Fill of recut ditch 3237
15.5-19.5 mm As above, indicate presence of stock, use of rbonde for
SM: As above, with frequent stones (max 17 mm); amehdant amorphous | stock.
Fe impregnations and void coatings.
BD (3450): 4.60% LOI, 0.345 mg'gphosphate-P, 12:810° Sly, 1680 x
10® Sl ymax 0.732%yconv

MFT E3/SMT 7a and 7c

MFT E2/SMT 7c, 7a (7b) M3068 10-13.5cm Medieval round house ditch

Heterogeneous (common SMT 7c, with common 7a, anglfew 7b and 3b;
Microstructure fine to medium subangular blocky; 35% voids, fpor
accommodated curved planar voi@siarse Mineral C:F, as below, SMT 8a:
20:80, poorly sorted with frequent small stones ematse inclusions (max 5
mm); Coarse Organic and Anthropogenimccasional compact soil fragment
sometimes iron stained, sometimes with ferruginmrsclay infills (subsoil
SMT 3a, 3b-like), some also associated with mang fo 2-4 mm size
ferruginised dung (stabling waste?) fragments kgtew); rare fine charcoal
and burned mineral grains; example of blackenedéuliturf soil, trace of
rubefied mineral graingiine Fabric SMT 7c: similar to 7a, but very low
interference colours to anisotropic, abundant ahmup organic matter and
occasional fine charred ONPedofeaturesTextural occasional ferri-argillans
in some compact soil fragmenfsnorphousmany iron impregnation of
reddish dung fragments, some compact soil fragmeatsric and
Excrementsoccasional very thin burrows and organic and mogaineral
excrements, abundant broad burrows and excrements.

BD: (3471): 4.64% LOI, 0.463 mg'gphosphate-P, 9:910° Sly, 1380 x 1¢

3471: Fill of ditch 3237
Poorly sorted stoney and humic fill, which includesasional
coarse compact subsoil, some iron-stained, sonhefexiti-
argillans and some with associated dung resideésy(floor’
s,fragments’; occasional partially ferruginised dusgidues and
rare charcoal, in humic (turf-like) soil.
Outer ditch fill showing disposal of humified durgidues and
seemingly associated ‘clay floor’ (stable floor?aterial, into
ditch alongside humic topsoil (turf silting), alosgle rare
traces of burned soil and charcoal. Byre cleanify@sence of
dung is consistent with slightly enriched phosptitéack of
magnetic susceptibility enhancement is consistéhtrven-
domestic/non-industrial use of structure.

Sl ymax 0.717%ycony
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MFT E1/SMT 7a (7b, 7c)

13.5-17.5 cm (3472

SM: Mainly homogeneous (very dominant SMT 7a, wighy few 7b and 7c);
Microstructure massive, compact 10-20% voids, fine (0.5-1 mnanctels
and fissuresCoarse Mineral C:F SMT 7a: 40:60, SMT 7b: 70:30;
moderately sorted very fine silt, coarse silt-viing sand-size quartz and
mica, with sand to (very few) small stone (max If)size rock fragments
(quartzite, phyllites, granitesfioarse Organic and Anthropogenrare traces
of fine charcoal; rare dark brown, dark reddishAsrdPPL; reddish under
OIL) amorphous organic fragments (max 500 pm) -babte dung; exampleg
of peat H horizon) fragments (1 mm); rare tracelswhed mineral grains;
Fine Fabric SMT 7a: finely speckled reddish/yellowish broviAPL), very
low interference colours (open porphyric, crystall{mica) b-fabric, XPL),
brown (OIL); moderately humic with very fine amomls organic matter;
SMT 7b: finely speckled yellowish brown (PPL), lenterference colours
(open porphyric, crystallitic (mica) b-fabric, XRBlyjellowish brown (OIL);
thin humic stainingPedofeaturesTexturat traces of dusty and humic
intercalationsAmorphousrare iron impregnation, especially reddish
amorphous organic matter and possible thin (75 @rggnic coatings; rare
trace of fine yellowish Fe-P? infill&abric: occasional broad (1-2 mm)
burrows.

BD (3472): 3.55% LOI, 0.258 mg*gphosphate-P, 64108 Sly, 1700 x 1¢
Sl ymax 0.376%ycony

Boundary between 3471 and 3472 (Primary fill o€kli8237
~control bulk sample)

Moderate biomixing of more humic and some dungdress
from 3471 above into compact humic ditch siltspdisrrow
mixing-in of very poorly humic subsoil material pfimary fill;
trace amount of amorphous Fe-P infills.

Moderately humic soil silting (from turf walls?)awery
poorly humic primary ditch fill; downward mixing dting
residues and inwash of very small amounts of phatsph
Ditch and turf wall constructed round house.

Area B

MFT C3/SMT 4a (2a, 2b) M4137A 19-27 cm Bronze (Iron Age?) Age circular features
SM: Heterogeneous (dominant SMT 4a, with incredgifrgquent SMT 2a- | 4381: Soil associated with roundhouse/enclosure
2c variants upwardd/licrostructure massive with poorly formed prisms; Moderately heterogeneous soil fill, because ofdwimg of
30% voids, very fine to fine channels (0.5-2mm) afahar voidsCoarse Bhs soil from above into humic fine sandy soil
Mineral: C:F (as SMT 2 and 4a); dominant very fine sazé-guartz, sand (roundhouse/enclosure-associated soil); humidsdiirf-like
and frequent small (5 mm) stone-size rock fragme@aarse Organic and and contains fine charcoal, burned mineral anddaigoil
Anthropogenicmainly in SMT 4a: rare 300 um size spore case®sitular inclusions (segcony); Minor post-depositional
arbuscular mycorrihizae; rare burned (rubefiedk foegments; rare clasts of| organans/associated coatings, as well as somenbmixing
possible blackened/burned topsoil (SMT 4a); oceesioharcoal (2-300 pum); from above.
example of 2 mm charcoal in SMT RedofeaturesTextural rare very thin Soil associated with enclosure, sealing fill 4383urf material
(50 um) organans, dusty organic clay void coating@MT 4a, and associatef associated with occupation, but does not have thmgize,
void infills and closed fine vughg&morphousrare Fe staining of SMT 2 microfabric or phosphate-P character of a soil tfiatmed
fabric; Fabric: very abundant broad to very broad (2-7 mm) bustow ‘naturally’ over 4375. More likely it is turf frora wall or bank
Excrementsvery abundant welded/total biological fabric iME 4a, thin to from this circular structure which may have hadraraal
broad excrements of SMT 2. stocking use (little obvious domestic waste makmng375).
BD (4381): 4.61% LOI, 0.251 mg*gphosphate-P, 29:010° Sly, 445 x 16 | ‘Turf records local (previous?) history of grassid
Sl ymax 6-52%ycony management by fire?

MFT C2/SMT 4a, 3b, 2a-2c | M4137B 33-41cm Bronze (Iron Age?) Age circular features

burrowed into
MFT C1/SMT 5a

SM: Very heterogeneous (common 5a, with frequenT3A42c variants and
SMT 3b and 4a)Microstructure massive and channel; 10% with 35% in
burrowed/channel part; very fine vughs or fine tedmm (1-2 mm) channels
Coarse Mineral C:F (as SMT 2 and 3); SMT 4a: 80:20, SMT 5a: 00w&ry
poorly sorted (also coarse burrow mixing); SMT 8a75): common to
dominant very coarse sand- and small (3-4 mm) ssareerock fragments
(sandstones, gritstones, ferruginised fine sandsemphibole-rich

4381: Soil associated with round house/enclosure
Coarsely stony mixture of fine silty Bhs and hurine sandy
Ah and other soil, with rare charcoal and burnederal
material burrowed into 4375 below; post-depositiomaash of
clay, fine silty clay and fine silts; iron staining

(Burrowed soil from 4381 — see abdve

4375: Fill of ditch 4059

metamorphic rock, quartzites, phylites); up to Irh size rock fragments in
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burrowed part (4381 oarse Organic and Anthropogen#375: examples of|
3 mm rubefied rock fragment with 200 um wide blesthim and fine sand-
size rubefied rock; 4381 burrow: rare charcoal ()rand rubefied rock
fragmentsfine Fabric SMT 5a (4375): finely dotted (thinly burrowed)rye
pale brown or brownish (PPL), low or very low irfegence colours (close
porphyric, speckled b-fabric, XPL), greyish browrboown (OIL); very
weakly or weakly humic stained micaceous fine nialteBMT 4a (Ah clasts
and burrow fill from 4381): blackish brown (PPLjisotropic (close
porphyric, undifferentiated b-fabric, XPL), blackibrown (OIL); very
abundant fine amorphous OM and occasional finerea®M; Pedofeatures
Textural abundant (in burrowed 4381): rare very thin (B9) fierriargillan
void infills, many thin very poorly oriented dusind finely silty clay
microlaminated (sesquioxide-stained) void coatifig® pum), with are 150
pm thick fine silty second coatings; 4375 — possjimorly developed
intercalations, some associated with fine closeghs{Depletion probable
iron depletion of matrix and forming bleached stanes in 4375;
Amorphousmany sesquioxide stained SMT 2 Bh-Bhs soil fragisierare
ferrihydrite void coatings; rare trace of organang375;Fabric: very broad
(5 mm) fabric mixing of coarsely stony 4381 inteygd 4375Excrements
occasional thin excrements associated with burreiwesail.

BD (4375): 8.97% LOI, 0.470 mg*gphosphate-P, 56%610° Sly, 4620 x
10® Sl ymax 1.23%ycony

BD (4070 — Natural): 5.61% LOI, 0.368 mg ghosphate-P, 75:610° Sly,
2680 X 10 Sl ymax 2.82%yconv

Highly compact fine stony and micaceous silty clash very
finely mixed/burrowed humic silty clay, rare incioss of
burned rock; possible intercalations and post-dépnoal
gleying (pale colours and example of bleached &ang trace
amount of downwash of amorphous organic matteraftags).
Wet and waterlogged trampled(?) fill containingefiyn
burrowed organic matter (organic matter enricheded.Ol)
that is not obviously A horizon soil but could havéung
origin.

AreaC

MFT /SMT 8b M4131 28-36 cm Medieval boundary/droveway soil
SM: Moderately heterogeneous (dominant SMT 8b, ¥eth soil inclusions 4464
(some blackenedMlicrostructure poorly developed medium prisms and A once dense and layered silt-very fine sand huteosit,
subangular blocky (once massive, examples of 1-2sifirand silt and fine with textural pedofeature evidence of being trami@aiad
sand layering), 15% (intrapedal) and 30% voids fihannels and vughs, and compacted when wet. It includes trace amountainfidalong
fine to medium planar voids and coarse (7 mm) cleas)Coarse Mineral with both wood and monocotyledonous charcoal charre
SMT 8b, C:F 40:60; (limit at 10 pm), moderatelytsdrsilt to medium sands| material — some iron stained; many coarse fragnwritamic
with few stone-size (12 mm) rock fragmen@garse Organic and Ah and H horizon soil and burned variants occungéide
Anthropogenicoccasional reddish humified organ fragments; siccel burned subsoil clasts.
wood charcoal (3 mm), some iron-stained, rare eldeaind humified The humic layered deposits that are humic and d¢ontaces
(blackened) monocotyledonous plant fragments; ncaayse (12 mm) of dung are weakly phosphate-enriched suggestisggue by
fragments of 1: poorly humic leached sands (Ahhiite charcoal, 2: poorly| stock; the presence of charcoal and burned minesaterial
silty organic soil (peaty H) and blackened (burniddjoil; some with included (enhanced magnetic susceptibility) may indicatekirg-in of
charcoal; rare traces of probable dung; occasimmaled mineral including occupation material; spillage of occupation matériaed for
burned soil (3 mm sizeFine Fabric SMT 8b: finely speckled brown, reddighmanuring can also be considered a possibility. dégosit has
brown (PPL), very low interference colours (closeghyric, similarities to the soil (and colluvium) sealingettoundhouse
speckled/crystallitic (mica) b-fabric, XPL), orangiéh reddish specks and | in Area A.
few blackish (OIL); abundant amorphous fine organatter, occasional
charred OM,; rare phytoliths and reddish orgdtesjofeaturesTexturat many
200 um intercalations and associated grain andmaitlix coatingsFabric:
occasional 1-2 mm layering/bedding of silt andsdhd material; many broad
to very broad (2-4 mm) burrows.
BD (4464): 5.86% LOI, 0.420 mg*gphosphate-P, 12810° Sly, 1410 x 1¢
S| Ymax 8.72%conv

MFT D2/SMT 6b, 6¢c, 3b and| M4129A 17-32 cm Bronze Age pit 4428
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2c

SM: (Partially fragmented) heterogeneous (commorT $ldland 6c, with
SMT 3b and very few SMT 2c\licrostructure fine and coarse subangular
blocky, 35%? Voids, fine channels and vughs (atsopex packing voids
etc); Coarse Mineral C:F as below, very poorly sorted with 25+ mm sizek
fragments (eg. quartzite, granite and phylli@yarse Organic and
Anthropogenicmany coarse (1-5 mm) wood charcoal; rare burnieenal
grains; very abundant fine charcoal in SMT 6b witicasional phytoliths;
possible cassiterite orePedofeaturesTexturat rare examples of dusty 100

4431: Fill

Fragmented, but probably subsoil dominated.

4432: Fill

Much coarse wood charcoal, rare burned mineralidich

concentrations of sand-size cassiterite aggregaigsare

possible glassy slags, and homogenised very abtifidan
amorphous and charred organic matter and phytplititis

mixed subsoil Ea, Bw and Bhs soil (from above).

pm-thick clay ped coatings; rare intercalation®eissed with closed vughs in Biologically homogenised mixture of subsoil (sgjinvith

SMT 6b materialAmorphousrare iron staining and ferrihydrite infills, eg
associated with charcodlabric: probable abundant broad to very broad (2
mm) burrowsExcrementsmainly total excremental fabric.

BD (4431): 3.76% LOI, 0.248 mg*gphosphate-P, 33:810°% Sly, 2360 x
10° Sl ymax 1.41%ycony; 1080 pg g Sn

BD (4432): 6.43% LOI, 0.228 mg*gphosphate-P, 4910°% Sly, 2450 x
10® Sl ymax 2.00%ycony; 7070 g g Sn

Probe: Grid analysis of two areas: Upper Area n&867% Sn (max
74.631% Sn, 98.290% of count); Lower Area mean28%n (max 69.969%
Sn, 94.349% of count)

burned mineral and very abundant fine charcoal (and
5phytoliths) suggesting burned Poaceae/cereal psingsvaste
(no phosphate indicators of burned dung inputsaligc fused
soil, partially burned aggregates of cassiteritespible
greenish tin? slags, bulk evidence of stronghycled tin and
microprobe identified tin concentrations, with enhad
magnetic susceptibility all indicate industrial adty that
included tin ore processing; iron cemented chareaz soil
also indicate some process using water; some Peacederial
also got included generally.
probable fragmentation/mixing with coarse wood dueal of
different (industrial origin — see below); inwashfmely silty
clay and iron (drainage into pit).
(Suggests change in use of site/pit, from indusmiglant/crop
processing)

MFT D1/SMT 6a, 6a (3a and
3b)

M4129B

32-50 cm

SM: Heterogeneous (dominant SMT 6a and 6b, withmomSMT 3a and 3b
upwards);Microstructure massive with coarse sub-angular blocky; 40%
voids, mainly fine to coarse simple and complexkpag voids;Coarse
Mineral: C:F, 6a: 60:40, 6b: 40:60, 6¢: 90:10; very posdyted with
common sand to small stone-size rock fragmentgdiroy weathered
feldspar (8 mm, ferruginised with sericite) andn#h long phyllite;Coarse
Organic and Anthropogenizery abundant coarse (1-3 mm) wood charcog
many rubefied mineral grains, rubefied weakly fusei?, 11+ mm fragment
of partially vesicular clay silicate(?) materiattivdominant embedded quartz
(fractured quartz), with pale orange to blackisRI(Pwhite under OIL)
matrix; also possible fine greenish material (blaokier OIL) and ‘burned’
probable cassiterite (Sppaque and whitish OIL, with crystals with very
high relief and birefringence, extinction parattelcleavage; microprobe
recording concentrations of Sn — see below; phit®lpresenttine Fabric
SMT 6a: heavily speckled and dotted pale yelloviistwn (PPL), moderately
low interference colours (close porphyric, specldad crystallitic (mica) b-
fabric, XPL), heavily dotted greyish brown (OlL)ale humic staining with
very abundant fine charred OM (monocot shreds?h raire phytoliths; 6b:
mixtures of SMT 3b and 3a with occasional charemal soil fragments,
including probable peat (amorphous organic mat®&Vy)T 6c: loose mixture
of fine charcoal, fine sand grains and soil clastgasional enigmatic clasts
ferrihydrite cemented material rich in coarse chalkdPedofeatures
Amorphousmany iron staining and ferrihydrite infills, egsmciated with
charcoal — enigmatic earlier-formed inclusioRabric: very abundant broad
and very broad (17 mm) burrowing and fine fragmiomaof charcoal (small

Bronze Age pit 4428
4433: Lowermost fill
Coarse and fine charcoal-dominated fill, with botiarse wood
and probably some monocotyledonous material (digtofiths
present); much rubefied material, large vesicukg §agment
(crucible), cracked quartz, possible fused sob¢fied), and
sand-size aggregates of probable cassiterite asgiljd® metal
I; glass; enigmatic iron-cemented charcoal-rich $mhf use of
water during processing); subsoil Bw soil seals thyer
(‘redeposition of natural’); major very broad buwwing
fragmenting the materials.
High amounts of coarse wood charcoal, burned mihera
material, example of vesicular/crucible? materfaked soil,
partially burned aggregates of cassiterite, possipteenish
tin? slags, bulk evidence of enriched tin anctraprobe
identified tin concentrations (in M4129B), with emiced
magnetic susceptibility all indicate industrial adty that
included tin ore processing; iron cemented charaieh soil
also indicate some process using water; some Peacederial
also got included generally.

=
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mammals?)Excrementsabundant thin excrements.
BD (4433): 7.97% LOI, 0.080 mg'ghosphate-P, 79%10° Sly, 2680 x
10°® Sl ymax 5.61%ycony; 1470 g g Sn

Area D
MFT F1/SMT 9a M4142 75 mm horizontal section through 1: natural geojdgyl0-15 mm thick Undated Pit 4388 in circle
humic soil infill (4392a) and 3: pit interior (438R Horizontal thin section sample across pit edgepsscr(1) the
1: Microstructure massive, 5%, very fine to fine (<0.5-1.0 mm) r@obt geological natural, (2) the thin (10-15 mm widejtia pit fill
traces) channeCoarse Mineral C:F, 60:40, silt and very fine sand-size edge (4392a and 4392b) and (3) the pit fill itself.
quartz with dominant small and medium (25 mm) six fragments (eg 1: the natural substrate (C horizon) is a very sttty clay
phyllites); Coarse Organic and Anthropogeniare trace of fine root&ine with textural pedofeature evidence of periglacraptacement.
Fabric: SMT 9a: fine speckled pale yellow (PPL), moderaterference Natural in situ head deposit
colours (close porphyric, speckled and grano-stiiafabric, XPL), pale 2: Leached silt and fine sands with fine amorphargsinic
yellow (OIL); PedofeaturesTextural abundant intercalationdmorphous matter, charred fine organic matter and some ratgfrains
occasional weak iron impregnation. (consistent with LOI and magnetic susceptibiligg,totally
2: Microstructure massive and subangular, 30% voids, very fing fh5-1 burrowed fine soil; contains birefringent sporeecasvesicular
mm) planar voids and medium chambers (3 n@ogrse Mineral C:F, 40:60,| arbuscular mycorrihizae.
moderately well sorted silt, fine and medium saizé-guartzCoarse Weakly humic and leached topsoil (containing fiharcoal
Organic and Anthropogenioccasional fine (100 pm) charcoal, rare traces aind burned grains) that washed into void aroundipjtas pit
fungal material (300 um size spore case — biregnitlg example of H horizon| fill soil shrank; becoming biologically worked iitts Weakly
MFT F2/SMT 9b material; rare rubefied fine mineral graiféne Fabric SMT 9b: speckled humic soil reflects local land use; presence oéftingent
20/12/10 and dotted blackish brown (PPL), very low interfare colours (moderately | spore case is a faint argument suggesting thé&fitle medieval
open porphyric, speckled/crystallitic (mica) b-fabiXPL), dark brown with | or earlier, rather than modern (Romans and Roberts883).
black and red specks (OIL); moderately weak hur@meg, abundant fine | 3: Homogeneous stony fill with very weakly humiaan
amorphous with many charred OM; rare fungal matefiadofeatures strongly biologically-worked fine fabric.
Fabric: very abundant broad burrows and mixing into SNTa@d 9c; Homogeneous back-fill of subsoil that has devel@Bw
Excrementsvery abundant broad organo-mineral excrementsyrttan microfabric (cf SMT 3b), again arguing that the isinot
excrements. modern.
CF — humic soil from pit 4310:
BD (4329a; 4329/4160): 6.95% LOI, 0.163 myghosphate-P, 2510° S|
2 149 X 16 Sl ymax 1.68%yconv
CF — mixed dark soil from pit 4310:
BD (4329b; 4329/4159): 4.44% LOI, 0.126 mymghosphate-P, 27 10° S|
2 470 X 16 Sl ymax 0.57%yconv
3: Microstructure massive, 20% voids, fine (0.5-1 mm) chann€lsarse
Mineral: C:F, 70:30, very poorly sorted, very fine siltdominant stone-size
(13 mm) rock fragments (phyllites, quartzites, stames, granite};oarse
Organic and Anthropogeniexample of rubefied ironstone (in burrow)ne
Fabric: SMT 9c: finely speckled pale to darkish yellovobn (PPL),
moderate interference colours (close porphyriccideed b-fabric, XPL),
brown (OIL); thin humic staining and occasionakfiamorphous organic
matter;PedofeaturesAmorphous: occasional coarse (8 mm) patches of
MFT F3/SMT 9c moderate to strong iron impregnation and hypocgat{associated with
channels)Fabric: abundant very thin and thin burrovi&tcrementstotal
excremental (Bw) fabric, with many thin organo-nradeexcrements.
AreaE
MFT A2/SMT 2b and 2c M1053A 11-19 cm: Neolithic Pit 1064 in hengiform monument — basemper fill

SM: broadly layered/mixed: 11-13(15) cm: SMT 2¢(15-19 cm: SMT 2b;
Microstructure mainly sub-angular blocky with underlying finellpty; 30-
40% voids, very poorly accommodated planar void4 (@m), fine complex

packing voidsCoarse Mineral C:F, SMT 2b — 40:60, SMT 2c: 30:30; as

(1075)

is a humic fill probably resulting originally from situ humic
soil formation and silting, prior to some secondaogt
depositional podzolic Bh/Bhs/Bs horizon formatidfeets;
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M1053B, poorly sorted, with frequent stones (maxif); Coarse Organic
and Anthropogeniaare root traces; SMT 2b: abundant coarse charred
charcoal including monocotyledonous (max 2.2mmihweed fragments,
twig/shrub wood?; SMT 2c: many mainly fine (750 peharcoal; possible
fine (750 um) example of Fe-P nodule with vivianttaces of very fine
rubefied mineral graingiine Fabric SMT 2b: coarsely dotted blackish brow
(PPL), anisotropic (open porphyric, undifferentthtefabric, XPL), blackish
brown (OIL); very abundant dark brown amorphousaarg matter, with
many charred tissue fragments, rare traces of pithg@nd spores; SMT 2c:
dotted and speckled darkish yellowish brown (PR&}y low interference
colours (open porphyric, speckled [micaceous] bi€akXPL), dark brownish
(OIL); very abundant brown amorphous organic mattith many charred
tissue fragments, rare traces of phytoliths andespyBedofeatures
Crystalline rare fine example of possible Fe-P and vivianite
formation/noduleAmorphousvery abundant moderately strong (SMT 2c) t
very strong (SMT 2b) organic (polymorphic) stainisgsquioxidic Bh);
Fabric: abundant thin (0.5 mm) and broad to very broad (2m) burrows;
Excrementsvery abundant fine pellety (very thin) organié/52b) and
broad (2-3 mm) organo-mineral excrements.

BD (1075): 10.6% LOI, 0.471 mg'gphosphate-P, 3110° Sy, 2320 x 16
Sl ymax 1.34%yconv

high amounts of fine charred organic matter (fithan below;
cf. 750 pm v 2250 pm) that includes both lignifeed! woody
charcoal and charred monocotyledonous (Poacea¢&)iaha
(see LOI); traces of rubefied mineral matter andgps
consistent with higher compared to 1074; possible example

nvivianite in a nodule and material relict of burrerdanic
matter likely responsible for slight phosphate-Ramment.
Organic and charcoal-rich soil fill reflects locaurning of
Poaceae and secondary woodland? vegetated landscape
affected by acidification/incipient podzolic B hmon formation
within pitfill

(]

of

MFT A1/SMT 1a and 2a

M1053B

19-27 cm
SM: Heterogeneous (dominant SMT 1a, especiallpuvel part of slide;
common SMT 2a, especially in burrows and on tolaafe rock fragment;
Microstructure burrow, chamber and sub-angular blocky becomiagsive
with depth; 40% voids becoming 25% with depth, clempacking voids,
medium (2 mm) curved poorly accommodated planats/and coarse (4 mm
chambers, becoming fine (0.5 mm) channels, chanaretvughsCoarse
Mineral: C:F (limit at 10 pm), SMT 1a: 40:60, SMT 2a: 30;¥ery poorly
sorted fine silt, coarse silt, fine to very coasaad and small to medium (35
mm) stones; quartz, mica and rock fragments: s¢hisathering schist),
ironstone/iron-stained sandstone, granite (ortisectaldspar, quartz,
muscovite, hornblende, sericite), quartzite, muustetc;,Coarse Organic and
Anthropogenicabundant (especially in SMT 2a) charred twig-
wood/shrub?wood/woody [lignified] root charcoalkg@xamples 350 pm-siz
spore cases of vesicular arbuscular mycorrihizaef(lmgent ‘bright rings’;
Romans and Robertson, 1988jne Fabric SMT la: occasionally dotted,
cloudy pale to darkish brown (PPL), moderately lnterference colours
(open porphyric, speckled [micaceous] b-fabric, XRitange and brownish
orange (OIL); moderate to thin humic (sesquioxigigining, with occasional
charred organic matter and patchy occasional ansapbrganic matter; SMT
2a: commonly speckled and dotted, cloudy browaatdkish brown (PPL),
very low to moderately low interference coloursdomorphyric, speckled
[micaceous] b-fabric, XPL), brownish orange to dstikorown (OIL);
moderate to strong humic (sesquioxidic) staininigh wery abundant charred
organic matter and very abundant amorphous orgaaiter;Pedofeatures
Amorphousvery abundant moderate to moderately strong sesdic (SMT
1a) and organo-sesquioxidic (polymorphic) stainhage ferruginous
impregnation of fine fabric and rarely rock fragrtgifrabric: many thin (0.5
mm) and abundant broad to very broad (2-4 mm)dwsyExcrements

Pit 1064 — middle fill (1075)
Burrowed junction between poorly sorted pit fillamly
composed of acidifying Bw(Bws) soil (once earthwesmorked
and with spore cases of vesicular arbuscular mytpae) and
upper more humic (and acidic) and very charcodliit (see
) LOI). Very abundant fine to coarse (5 mm) char¢bghified
shrubby roots and twig wood?); effects of weak ptidation
(polymorphic B-fabric?) and sesquioxide impregnatmd
minor iron staining (S€@nax)-
Fills show lower infilling with local acidifying lmwn soils
(natural to area), and charcoal-rich soil contaigitharred
lignified roots/shrub wood indicative of post-claace
secondary clearance environment (cf. Carn BreajtPo
e depositional weak podzolisation and developing sillBsvs
horizon and minor waterlogging.
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Lower part/mainly SMT 1a: total biological fabridttvvery abundant broad
(2-3 mm) organo-mineral excrements and welded exengs, with occasiona
very thin (50-100 pm) excrements; Upper part/ma8iyT 2a: abundant
broad (2-3 mm) organo-mineral excrements; very eantvery thin to thin
(50-500 pm) (humic) organo-mineral excrements.

BD (1074): 3.79% LOI, 0.215 mg*gphosphate-P, 52108 Sly, 2120 x 1¢
Sl ymax 0.245%yconv

MFT B2/SMT 2b(2c) M1054A 10-18 cm Neolithic Post hole 1123 in hengiform monument
SM: Mainly homogeneous (very dominant SMT 2b, wiglny few SMT 2c); Post pipe fill 1120
Microstructure massive, 25%, fine (<0.5 mm) channels and vugtth, Homogeneous humic and sequioxidic impregnatedafilich is
compact complex packing voidSparse Mineralas M1053A, C:F, 70:30; rich in charcoal (wood charcoal and Poaceae?) armked sand
moderately poorly sorted with max 14 mm size raelgfent,Coarse and stones (see LOd,andycon). Minor evidence of fine silty
Organic and Anthropogenioccasional wood charcoal (max 4 mm) with clay inwash; biologically homogenised Bhs horizon.
charred monocotyledonous; trace of fine fungal esdbirefringent); many Post pipe fill contains probable contemporary ewnicke of
rubefied very fine to small stone-size rock fragtseabundant fine charcoal;) major local burning — not just charcoal but high aumts of
PedofeaturesTextural rare reddish brown (pale orange under OIL), guitr | burned sand and stones — consistent with enhanegdetic
to very poorly oriented very fine silty clay micashinated void coatings, and susceptibility.
possible broad infills (how obscured by sesquicxidenorphousvery
abundant organic-sesquioxidic impregnatiBabric andExcrementsas
M1053A.
BD (1120): 7.76% LOI, 0.342 mg*gphosphate-P, 10210° Sly, 1930 x 1¢
Sl ymax 5-28%xconv

MFT B1/SMT 2a-2c, 3a-3c | M1054B 18-26 cm Neolithic Post hole 1123 in hengiform monument

SM: Very heterogeneous (as M1053, with very fevstslaf SMT 3a and few
SMT 3b); Microstructure apparently layered/separated/horizontally fissure
every 10-15 mm; poorly formed medium subangulackyawith burrows,
35% voids, mainly complex packing void3parse Mineralas M1053A, max
stone size is 7mm; C:F, SMT 3a: 30:70 (coarsesilt sand dominated); SM
3b: 50:50 (fine silt, with coarse silt and sandy|TS3c: 60:40;Coarse
Organic and Anthropogerniwery abundant charred twig wood, lignified
material and monocotyledonous charcoal (max 4 mma)y rubefied mineral
grains and sand-size ferruginous matefalg Fabric dominant
mixing/fragments of SMT 1a, 2a-2c; SMT 3a (Leacke®): very pale

yellowish brown (PPL), low interference colourso§# porphyric, speckled b-

fabric, XPL), very pale brown (OIL); possible tragevery fine charcoal;
SMT 3b (Bw horizon): finely speckled brown (PPL)pderate interference
colours (close porphyric, speckled b-fabric, XHirpwnish orange (OIL);
rare humic staining?, trace of charcoal; SMT 3¢h@pogenic topsoil?):
doted and speckled blackish brown (PPL), low ieterice colours (close
porphyric, speckled b-fabric, XPL), darkish browithmany black specks
and occasional rubefied material; humic with vesyredant fine charred OM,;
PedofeaturesTextural occasional reddish brown (pale orange under OIL),
isotropic to very poorly oriented very fine siltlag microlaminated 250+ pum
void coatings, forming pan-like fills along horizahfissures; many dusty
void coatings and intercalations in example of SBbTAmorphousvery
abundant probable sesquioxidic and many Fe staiRatgric: horizontal
fissuring affecting whole deposit; very abundaim to broad burrows;
Excrementsas M1053A.

BD (1122): 7.44% LOI, 0.297 mg*gphosphate-P, 4010° Sly, 1300 x 1¢
Sl)(max. 3-08%){conv

Primary fill 1122

Very heterogeneous fill, with horizontal fissuressy 10-15
mm (these show 250+ pm void coatings/pan like sity
fills); dominantly humic and sesquioxide stainedyp@rphic
I SMT 2a-2c, with clasts of SMT 3a-3c (leached Eazoor, Bw
[example showing textural pedofeatures] and anraptgenic
fine charcoal-rich topsoil); very abundant wood and
monocotyledonous charcoal and many fine burnednaine
grains; very abundant burrowing. but horizontaddisng
pattern remains; continued post-depositional seséie and
iron staining.

Primary post hole fill shows very heterogeneoubmsbiture,
apparently representing leached Ea and disturbedsBilg,
occupation (fine charcoal-rich) humic topsoils, andch
polymorphic and sesquioxide stained podzolic sobgfied
grains show history of iron-sesquioxide stainingrizontal
fissuring and fine silty clay inwash may represemiplacement
of post-hole, and represent compaction(s) of prinféirby
post hole emplacement.

The variety of included soils infers not only dibnce of local
soails, but their acidification and early podzoligat (see Carn
Brea, Brittany examples)
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Fig. 1: Plot of relationship between phosphate-P (gng*) and loss-on-ignition (LOI, %)
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Fig. 2: Plot of relationship between phosphate-P (g") and Xmax (102 SI)
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