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The chaned plant remalns S Boardman

Appendix I: Treatment of the samples from Camonbiidge:

Bulk samples were processed using ¢ standard water separation
macinine (Kenward et al 1980). The light raciions (flots) weare collected in
sicves with mesh sizes of 1 mm and 300 microns, and the heavy fractions
(reterts) In @ 1 mm mesh. ' I

Tha 1 mm fiots were scrted In completion, by eye of using a low power
light microscope. The quantity of remains did not warrant tho scrfing of the
200 micron fiets, Smaller 1 mm retents were totaiy sorted, but many of the
retents weie very large and stony; in these cases a fraction of 1/8, 1/4 or 1/2
was picked (depending on retent size and richness).

In general, there were few macieplant rermains in the retents, Most
were unidentifiaole fragmaenis, or grains of cereal species aready seen In
the fiot: In the case of partially scrted retents, however, it s pessiole that

cortaln 1are macroplant compaonents were missed.

Species represented
Key totables 1 -4
All figures refer to seads fruits, nuts and nutiets, unless otherwisa stated.

F = fragments (hot Included in the calculation of sample tatals).

Sample descriptions and locatlons:

B1/2/3/4 - Building 1, 2, 3, 4, CREM - cremation; DCH - ~"'ch; ENT -
entrance area (enclosure 4); FILL - general fill or [ayer; FURN - fumace; GULL -
gulley; HIH - hearth; ?NAT - probable natural; NTERM - fill of North ferminus
ditch; PD - Penannular ditch; PH - post-hole; PITT1/2/3 - Pit 1, 2, 3; PP - post i
pipe; PT - palisade trench; RG - ing groove; SCP - scoop; SF1/2/3 - Sunken
featwe 1, 2, 3, STERM - fll of South terminus ditch.
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TARLE 1 ) Bronze Age creawticns and burials

F 'HO

3006 3016 2004 | 2003
LOCATION Burial } Cist 2 | Crem | Crem
Species
Herdeum {grain)

huil of symmetric 1

ILvena sp 2 2
Gramineae undiff. 1
Plantage lanceolata L. 1
Rosaceae undiff. 1
Tndet, seeds 1 2
Indet, tubers 12
Quantifiable fragments 2 13 & 2
Vol of soil {litres) 17 8 74 36




TABLE 2A.

Enclosure A: Inner ditch & entrance area

F NO 019 357 173 206 167 022 036 132 223
LOCATION NTERM | NTERM  NTERM | STERM | STERM ENT ENT ENT ENT
F TYPE DCH DCH IX’H DCH DCH HTH GULL PH PH
Species
Hordeum {grain}
hulled asymmetric 6 a+1F 1 1 3
huiled symmetric i 2 1 3
hulled cf asymmetric 1 1
hulled 2+1F 5 4 1 1
+ syn. H. vuigare L.
H. indet asymmetric 1 2 1
indet symmetric 3
indet grains T+1F 4 1 4 1 1
cf H so. (grain) 1
Avena so. 1F 3 i 1 1
cf A so. 1
Ceresalia indet 3 P
Atriplex so. 1
Chenopodium albua type 2
Chanopodium/Atripiex 1F 1
Galium acarine L 2
Polygonum .
persicaria/apathifolium 1 8 i
P so. 3
Polygonaceas/Cyperaceae 2
Runex cf acetosella 1
Viola so. 1
Indet
Quantifiable fragments 20 ) 15 10 15 11 1 3
Vol of soil (litres 4 12 28 18 12 16 12 14




- TABLE 2B

Enciosure A: Building 1

F RO 067 502 | 178 243 589 561 ] 347 § 503 § 350 594
LOCATION Bl Bl Bl Bl Bl Bl BL Bl B?1 B71
F TYPE RG RG FH GULL | GULL | SCP | BE PH PH PH
Species
Hordeum {grain)
hulled asymeetric* 1 5 1 1 1
hulled symmetric 5
hulled cf symmetric
hulled 1F 2+3F | 10
+ syn H vulgare L
H indet grains 1 1 2 1 1+1iF
Avena so. 1 1 i
Cerealia indet 1 1 342F H 1 1
Chenopodium album type 1
Chencpodium/Atriplex 1
Leontedon autumnalis L 1
Plantago lanceoclata L 1 1
Polygenum
persicaria/lapathifolium 1 3 1
P so. 1
Indet 1F 1 3+1F
Quantifiable fragments 2 1 4 7 23 1 2 4 2] 8
Vel of soil (litres) 14.5 | 1¢ 17 8 10 5 [ 12 & 3




TABLE 2C Enclosure A: Bpildings 2, 3, 4 & 6
RO 051 | 050 | 344 | 348 | 084 | 066 146 | 155 353 082 | 110
LOCATION B2 B3 B4 B& B& B6 Bo BS5 BE ?B6 | ?B6
F TYPE RG RG PH PD BD PD RG =3 RG HTH | HTH
Species
Hordeum (grain)
hulled asymmetric* 1 1 1
hulled 1
* gym H vulgare L
H cf hulled asymmetric 3
cf hulled 2
indet asymmetric 3 1 4 2
indet symmetric 2 1 2
indet grains 4 2 1 1 [} 13 i 1
cf H so. 1
Triticum/Herdeum . H
Avena so. 1 1 4 3 2 1 2 3
cf A so. 1
Cerealia indet 1 4 1+1F
Chenopodium album type i
Chenopodium/Atriplex 1
Galeopsis tetrahit L 1 1 4+2F
Gallium aparine [
G so. 1
Polygotiun
persicaria/lapathifolium 2
P so. 1 1 1
Indet 1 4 1
Quantifiable fragments 9 [5) 4 8 3 1 i7 39 12 6 4
Vol of soil (litres) 11 17 10 5 13 10.5 ] 14 9 2 10 14




TAELE 2D

Enclesure A: Sunken feature 1

NO 610 |61l 602 | 58C 577 554 |54 [57: IS5Q 533 |514 i51i6 | 551 598 -
LOCATION SF1 [SFi |SF1 } Sr1 SF1 SF1 |[SF1 SF1 [5F1 SF1 [SF1 |3F1 | sF1 SF1°
F TYPE FILLJFILL|FURN] FURN JFILL} PIT [IPIT [PIT jE¥ifi] FILL [FILL|FILL]| FILL FILL
Species
Hordeum {grain}
hulled asymmetric* 5 2 1 6 1 [ i1 3 2 9
hulled syrmetric 1 1 7 8 2 &
hulled cf asymuetric 1 T 7
hulled ¢f symmetiric 1 3 3 1
hulled 4 2 2 [ 2 3+1F 10
* gyn H vulgare L
H wulgare L
(rachis internode) 1 2
H cf hulled 1
indet asymmetric i 1
indet grains 6 2 10+2F 21 16+2F b33 1 S+1F | 12+42F
Triticum dicoccum Schubl 1 1
T dicoccum {rachis interncde) 1 i
T ¢f dicoccum 1
T sp 2 1
Avena sc. 1 1 4 2
cf A sp. 1
‘Cerealia indet 2 1F 3 4+4F 1+1F
Chenopodium album type 1 2
Galium sp. 1
Plantage lanceolata L 1
Polygonum aviculare type 1
P cf hydropiper 2
p convolvulus L 1
P persicaria/lapathifolium 2 1 6 5 3 1
P oap. 1 2 H
Raphanus raphanistrum L
{capsule segment 1
Runex sp 1 i+lF i
Indet 242F 1 1
Quantifiable fragments 231 11 2122 51 49 2 1 34174 4 5 8 42
Vol of soil (Litres) 8 8§18 112 61 10 14 6 | 10 6 5 8 8 )




TABLE 2E

Enclogure A: Sunken features 2 & 3

F NO 546 | 581 582 517 568 016
AREA SF2 | 8F2 SF2 SF2 SF SF3
F TYPE 5% FILL { FILL FILL | FILL Fill
Species
Hordeum (grain}
hulled asymmetric * 1 22 4 : 2
hulled gymmetric 1 12 2 i 1
hulled 1 12+1F 1 z 1
* wyn. H vulgare L.
H cf. hulled i
indet asymmetric 3
indet symmetric 2 .
indet graing i 1 10 2 z [$)
Triticum sp. 1
cf. T sp. 1
Triticum/Hordeuam 1
Avena so. 1 1 3
cf. A sp. 1 1
Cerealia indet 5+2F 4F
Chenopodium album type 1
Polygonum convolvulus L 1
P persicaria/lapathifelium 1
P sp. 1
Indet 1
Quantifiable fragments 5 1 '3 63 i1 7 16
Vel of soil {litres) B 7 6 7 9 & 7.5

2: A11




Enclosure A: Pits and post-holes

505 596
PITI | PIT2
PILL § FILL
Species
Hordeum {grain)
rulled asymmetric * 4 10 37 6 6
hulled symmetric 1 1 4 14 2 1
hulled cf., asymmetric 2 1
hulled 2 2+1F] 5 12 i
* syn H wvulgare L
H cf. hulled cf asymmetric
cf. naked asymmetric i 1
indet asymmetric £ 1
indet symmetric 3
indet grains 2+3F 1 16 15 1E+3iF| 7+1F
cf. B sp. (grain) 1
Triticum dicoccum Schubl 1
T dicaccum {(glume bases) 4
T cf. dicoccum 1 4 1
T diceccun/scelta 1
T cf. aestivum 2
T sp. 4
Triticum/Hordeum 1 3
Avena so. 1 18 <]
Cerealia indet 1+1Fj 1+5F 3+1F 1+iF} 3
Carex so. (biconvex) 1
Chenopedium album type 1 2 i 2
Chenaopodium/Atriplex 1
Corvius aveilana L {nutshell) 2F
Galeposis tetrahiti L 2
Polygoenum aviculare type 1
P convolvulus L 1
P persicaria/lapathifolium 4 1 1 2
P sp. 2 1
Prunus cf spincsa 1
Rumex crispus/obtusifolius z
R sp.
Indet
Qﬁaﬁti{ iabie fragments 11 8 g 49 130 2 25
Vol -of soil (litres) 11 8 31 12 4 10 62
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TABLE 3

F.NO. 4532 § 4537 | 4527 | 4533 | 4567 | 4511 4513 | 4514 4515 4517
LOCATION DCH DCH DCH DCH DCH By PR PH PH PH
Species -
Hordeum (grain)
N hutled asymmetric * 1 6+l {155 72 29
L= ‘ chulled symmetric 72 29 9
hulled cf. symmetric 1 3
hulled I 26 22 4+4F
+ syn H vulgare L :
H indet asymmetric 5 1 2
:; indet symmetric 1 1
/ indet grains 1 3 20 32 6+1F
, Priticu dicoccu Schubl o1 163 44 8
T dicoccu (glue bases) &
: T cf. dicoccu . 52 21 1
- T diceccu/soelta 2 4
B T cf . aestiva ! 2
T so. . T 21 5 1 )
T s¢. {glue base) 1
Avena sp. IF 13 5 S+1F
Cerealia indet 1 1 24 5+25F| 10+11F
Bromus secalinus/sollis 2
Carex s50. (biconvex) 3
Chengpodiug album type 1 2 2
Folygonus aviculare type 1
P persicaria/lanathirolium 1 &
Polygonaceae/Cyperaceae 1
Rubus sp. . 1
 Rubex sp. i
Indet 1 1 2 1 2
Quantifiable fragments 2 1 2 2 2 7 572 246 84 4
Vol. of soil {litres) 133 3 17 32 12 12 i




TAHLE 4

ENCLOSURE C: DITCHES, PALISADE TRENCH, POST HOLES AKD ROMAN OVES

F.NC.
LOCATION
F.TYPE

4531
DCH
LOWER

452
DCH
MID

4016
ocH
MID

4059
oCH
HID

4079 14066
DCH §DCH
MID |?RAT

4505
FH
FILL

s
._1 )
Lo
! (V3]
e

g N

[

(i)

3]

¥
¥

:

¥

4563
PILL

4564
PT
FILL

4565

FILL

4024
OVEN
FILL

Species

Hordeus (grain)

hulled symmetric

cf. hulled

indet. graias

=

Triticum cf. aestivum L.

Avena sp.

bt

(8]

cf. B. =p.

Cereal ia indet.
{grain)

b

{cula node)

Chenopodium album type

Chenopodium/Atriplex

b

Galeopsis tetrahit L.

Galium ¢f. aparine L.

“. convolvulus L.

Rosaceae undiff.

Indet.

Quantifiable fragments
Vol. of soil (litres)

~w

~ i

w
I
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Ceredl plants are represented by grains and a few chaff fragments.
The majority of grains were identified as hulled badey (Hordeurn sp.), malniy
with asymmetrc dimensions. In six row barley (H. vwgaie L), asymmetric
gralns cutnumber symmetric graing by 2:1. All identifiable badey rachis
infemodes also belonged to the six row species; but with so few chaff
fragrnents, the preserco of ofher specics, (eg H. distichon L) cannot be
rdied out,

The maln whneat specles appears to be emmer (Trificum dicoccum
Schiuot.). There were saveral grains which resembled ermmer and spolt (1.
emnmer/speltay, and a few grains of possible bread wheat (L cf. gestivum
5., Many grains were not identifiable to specics. The few glume bases were
identified as emmer or possible emmer.

Oats (Avena sp.) are represented by grain only, so it s Impossible to
determing whether cultivated specles (A, safiva L., A. stigosa Schreb.), or
mercly wild species (A, fatua L., A. sterilis L) are present,

There was a narrow range of wild specias. Maost could have grown Qs
waods of crops or in disturbed places generally (eg Folvgonium,
Chonopcdium and Afriplex spp., Galeopsis tetramnt L, Galium apaiine L.).
Some spacies are common today in damp, sometimes wet places (eg
Polygonum lapathifolium, P. hydropiper, Carex spp.). Wild edible specles
wore represenied by a few hazel (Corylus avellana L) nutshell fragmants, a
slco (Prunus spinosa L) stone and a single sead of raspbearry/bramble (Rubus

SPp.).

Enclosure A (Tablos 2A - 2F)

A number of bulldings and other features are reprasented: the Inner
ditch, features In the enfrance areaq, Builaings 1-6, Sunken Fegtures 1-3, and
various pits and pest-noles. Most samples were dominated by hulled barley.
in @ few poorer samples, oat was dominant. Wheat, principally emmer, was
present in samples from tha Inner ditch, Sunken Features 1 and 3, and Pit 3,
The quantities were low In comparison to other cereals. One sample (F. No.,
342) produced twa grains of possibie bread wheat. |
 Two thirds of the samples produced less than twenty components.
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~Only three had more than fifty remains. Thess came from Sunken reatures 1
and 2 (F. Nos. 599, 517) and Pit 3 (F. No. 342) and were dominalied by barley
wilh few non cereal remaing. Whilst samples fram Enclosure A lacked straw
(cum) nodes, chall and weed seeds, most were 1oo small to be consldered
fuil processed crop products. Soma may have rasuffed from small scale |
activitles, such as final crop cleaning or cocxing accidents. Howaover, the

-general spread and hemoegeneity of the samples is likely 1o ellect
considerable pest-depoesitional disturbance at the site.

Most wild species from the Enclosure A samples were very genorai:

—.weeds (see above). Wild radish (Raphanus raphanistrurm L.y and sheep's

sorrel (Rumex acelosella agg.) Indlcote more acid conditions. The latterls a
possicle component of heath vegoiatlon. Autumn hawkoit (Leonfodon

autumnalis L.) s also found in meadows, pasiures and on screes,

Enclosure B (Table 3)

Two main context types wera represented: ditch fills and the
post-holes for a structure just inside the nortn of the east enticnce. The ditch
" fills produced a scafter of barley grains and weed seeds. In contrast, the
posi-hiclas (. Nos. 4513, 4514, 45195) proved to be the richest samples from
the enthie excavafion.

The main cereal was huilew six row barey, but there were large
quentitizs of wheat grains (up to 47% of totai cereak). The principal wheat
species was emmer, There were a lew occudirences of possible bread wheat

and emmer/spelt, and indeterminate oal grains were also present, These

may have bean contaminants of the main crops. The appearance of some

wheat graing may also reflect prescrvation conditions.

These samples had few chaff ragments and weed seeds, desplie
having many more cereals than samples elsewherg. Gnly
rye-brome/lop-grass (Bromus secalinus/maolis) was nct seen previously, Thase
specios tand to grow on light, dry solis. The composition of the samples from
the post-hcles s suggestive of fully cleaned, stored crop products.
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Enclosure C (Table 4)

Features containing plant remains included an oven, the enclosuic
ditches, the palisade french and a post-hole. The oven (F. No. 4024),
thought to b associated with the Roman temporary camp (Enclosure B),
produced sing's grains of barey and oats, and one poosly pressnved weed
sced (Rosaceae undiff.). The remalning samples were extremely poor in
plant remains. The most frequent cereals were indeteminate barey and
odats. Single finds of possible bread wheat (L cf. gesfivum) and a cuim

(straw) node came from the middle difch fills. There was a smilar, but smalier

range of wild specles to those seen in samples from the other enclosures.

- 2:B3
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The rouline and speclal soll analyses S Cardfer

The routine soil analyses

Methodads: All samples were suojected ta three analyses, with the soll In
a fiold-moist condition. pH was delermined in a 1:2.5 soi-distilled water
mixture. Loss on Ignitlon used ¢ 10 g oven dry soil ignited @t 400°C for 4
hours. Phosphate was defermined using a spot test for easily available

phosphate (Hamond 1983). Samples were raied on a three point scale (Low,

Medlum, High; Hamond, 1983, 573, using the iime taken for a blue colour 1o
_develop foliowing the addition of the two reagents to the sample.

Results: The results have been anaiysed by excavation trench, and only
summary french data and excepiiconal sampies are referred 1o here.
Phosphate results are summarised In Teble 5. Most samples gave high
ratings, but there is a clear difference in the frequency of medium and low
| ralings betwean Enclosure A and cnclosures B anda C. The five low and
maodium readings from tnclosure A are from fills of ihe main enclosure
aiches.

fablo 5: Summary of spot phosphate test results:

BEnclogure A (gubdivided by guadranta of the enclosura)

Quadrant Low Medium High Total

SE 3 1 99 103

I 0]

NE 1 62 03
Enclosures b ana C )

C 5 16 23 38

B/C 4 10 <1 35
Unenclosea Area . 7 4 4

Loss on Ignition re+ulls are almost all in the range 2-8% and only
twelve samples exceeded 10%, Of these, the nine from Enclosure A are from
contexts noted in the fieid as charcoal- rich. The two samples from the
unenclosed area are associated with a cremation burial, and one sarnple
from Enclosure B was turf redeposited in the ditch. This was the only contaxt
on site which was rich in organic matter.

2:84
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pH results were in the range 5.3 - 6.9. The mean value for Enclosuie A
was 6.4 and for enclosures B and C, 4.0.

Dlscussion: The results show broad differences beiwcen Enclosure A
and Enclosures B and C. This reflects differences in the dominant types or
context excavated. Most contexds in Enclosure A were fills of small feaiures
or spreads of sediment caused by human activily, in the other enclosures,
most of the contaxts were sterile ditch fills, and ihe occupations were
apparently much bricfer than that of Enclosure A, With one exception,

elevated loss on ignition results were caused by the presencs of charcoal;

. and they were conceontrated in Enclosure A, Individucl pH and phosphate

resuits seemed to have no archacclegical significance.

Rl 7' kbl i i
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A micromorpholiogical analysls of the kower ditch fills of Enclosure B,
the ‘Tu® S Carfer

The stonsless, banded loams forming the lower fll of tho ditch of
Enclusire B contrast shomly with all other ditch fills on site, Including those of
tho earlivr Enclosure C ditch which was on the same line. They wero
Interproted in the field as turf in both Clarke gnd Websters” excavations In
1653/4 ana In the present excavations. The sediments were samplcd for thin
scctloning 1o address the following questions:

) Does this sediment represent furves? o .
iy If 1t does, what condition were they deposited in®?
i) What was their original naftura?

Four undisturbed soil blocks were collected, three from the east diich
(contexts 4533, 4540, 4568) and one from the fitulus (4552). Thin sections, 8.5
cm in size, were prepared from thesa blocks by the Uepariment of
Environmenrtal Scicnce, University of Stiling and coscrbed using standard
metnods (Bullock et al, 1985).

Tho micromorphological analysis of soil thin sections provides a
dascription In terms of pasic mineral and organic compaoneants, the
organisation of these components and the nature of foatures resuiting from
soll processes (podefeaturas).

The minaral components are similar ine all four sections, with @ coarse
fraction of fine and medlum sand grains and a silty fine fraction. The fine
fraction consists of quarz and mica graing, with phytoliths and diatoms In
varnablo quantiiles. Coarse sand and larger mineral fragmeants are absent,
except for very rare rounded stones. The coarse fraction is 20-30% of most of
the sections, Indicating a texture of sandy slit loam to silt loam. Basic organlc
components are very varable through the sections, and include polen
gralns, fungal spore cases, wood charcoal and fragments of plant tissuo.

The organlc materlal tends to be cencentrated n bands, whilst the
coarse minaral material Is often clustered and occasionally banded. They
are further organksed into a soll structure which varies from massive with

“almost no voids, thvough a channel structure with channeHike valds, 1o @
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complex crumb/granular structure with channesls and commaon packing
volds., Textural pedofeatures are reprasonted by rare coatings of limpld clay
on vold walls in limited areas of two sections. Amomphous pedofeatures are
more abundant, conslsting of two types of femuginous nodule of mottle: i)
fragrmeanted pseudomomhic nodules developsd In plant tissus fragments; i)
orthlc Impregnative nodules. Excrement pedofeatwes were abundant and
section 4533 was dominated by invertebrate excrement, ranging from very
smalt (<100 um) olipsoldal excrement to large (>5 mm) maombiated
gxcremoent.

The absence of mineral particles larger than medium sand, and the
presence of arange of commoen crganic companents, indicates that tho
source of these sediments is the A horzen of a staple inverebrate-sortert soll,
This supports the field interpretation of turf, bul only one of Tthe sections
(4568) has a structure which can be interpreted as part of an intact tud, A
1.5 cm thick band (area 2 in this section) is dominated by diatorms and
phytoliths with some silf-sized mineral grains. Many of the diato s aro
complete pennate frustules with a preferred crientation paraliel to the
boundaries of the band. This narrow and is the soll suniace, with phytoliths
derived from the now decomposed vegetation. Similar bands have been
noted on olher archaeological burled soil surfaces (Romans and Robertson
1983, &). The strafigraphy and nature of the banding In section 4568
suggest that the turf suface (area 2) Is associated with area 1, the band
above it, and thorefore that this turf was upside down in the ditch,

tha absence of Intact turves In threa of the four sections reflacts soll
processas which have affected the turf before and after deposition in the
‘ditch. The relationships of the various pedofealures to 1he soil structure aliows
tha reconstruction of the sequence of events.

The most recent features are vertical channels left by roots which
have penetraied from the modem soll surface. The roots have malnly been
consumed by invertebrates, leaving clusters of excrement in the channels.
The chanrels cut through areas of impragnative fernuginous mottles formec)
by the movement of ron In wateriogged conditions. These motties
impregnate areas of crumb/granular structure which consist of invertebrate
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excrement, indicating a phase of mixdng prior to wateragging. Not ¢l
sectlons are alfected by this mixing, and the one Intact turf Identified has a
massive structure cut only by modem root channels. The size sortod structure
of the sediment suggests that the turves criginally had a crumb sfructure,
Tho massive structure of the tuil in 4568 s therefore the rasull of compaction
cor slaking after the turf was cut, and the crumb/granular structure In scme
sections s the result of invortebrate mixing after deposifion in the ditch.
The fragmented feruginous nedules In all four sections pre- date the

invertaorate mixing, and ara therefore not tho result of the phase of
watariogging which created thedmpregnative nodules. These nodules aré .. -
pseudomaorphs of plant rocts and stem fragments, so it is suggested fhat
they formed in the vegetation buried in the turf bank. Waterlogged.
recucing conditlons which would promote their formalion would have been
eaQsily established in this situation.

The survival of one intact ragment of turf shaws thar at least some
turves entered the ditch as coherent clods. Sadimentary banding in 4533
and 4540 shows that there was also disaggregated soil present. Stratigraphic
evidence suggests that the turf was intentionally depcsited in the difch in
one cperation. The presence of disaggregated soil could have 1esulted from
the breakdown of turves in ihe bank or in the ditch immediately after thelr
redoposittion, during the initial stfages of compaction.

The soll that the turves were cut from must have had an extensive fine
root system, and was therefore under some form of grassland. All structure
~and pedofeatures of this sol have been cestroyed by subseguent physical
aisruption and soll processes. There is no evidence for the ske of the cut
turves.

Records of soll profiles taken before excavation indicate that the
modern soli had a B horizon in the area of Enclosure A bul not around
Enclosures B and C. This was confitned in excavation, and the B horlzon was
shown to pre-dare all features In Enclosure A, Horzon depths for a typlcal
Yarrow Serias sol (Bown & Heslop, 1979, 14%) like that ot Camonbiidge have
a 27 cm thick B horizon. It is possible that the absencea of the B hotzon Is the
result of turf stripping. This Imples that in aimost 2000 years of pedogenesls g
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new A horizon has formed in the onginal B horizon, but no now B horizon has
dovcloped (except in imited areas with very soff sandy subsail). This is
possible if free cover was never ra-established. More detaded sod mapping s

required to identify the precise limils of the area of soil currently lacking a B
Roreon.

Conclusions: The distinctive sediment In the base of the Enclosure B
ditch Is a mixture of turf and turf-derived soll. It was dumped info the ditch,
presurmadly from an adjacent turf bank, In one eplsode. ron mobilisation in
wataerogged conditions has creoted‘obundom‘ emorphous fermuginous
pedofeatures, and this Is the cause of the banding visitle in the field raiher -
than actual turf boundaries. Modermn soll profile depths may indicate the

sourceo of the turves close to Enclosure B.



- Calalogue descriptions of the ums /A MccSween

Vessel 1 (CB 89 find Nos. 1, 2, 3, 14 Context 3004)
Coliar and neck sections of a triparlite um.
Internal digmetar of im: 260 mm.

Maximum diameter (at shouidern): 330 mm.
Thickness of walis: 16-15 mim.

The nim has a simple internal bovel decorated with diagonal impressions of

Twisted cord. At some painis there ls a sepond kne of impressions, the two

ines forming chevrons.

The coliar Is stralght or very slightly concave. Below the collar the
vassel narmows In gdiamcter at the neck before expanding to form a sharply
defined shoulder. The collar and neck are each decoralied with four rows of
twistod cord impressions, forming u hemingbone pattern. Thase nmprossions:
areé deoper and fonger than those on the Intemal mn bevel.

The fabric s a fine sandy ciay termpered with aiouna 50% of rock and

possible organic fragments up to 10 mm in length (see Thin Section

Petrclogy, below). In section, the extenor is red- brown and the interior black,

indicating that the pot was fired upside down. N-shaped coll junctlons are
vislble on some of the sherd breaks, ang it is probable that the exterior of
the vessel was shipped. '

Vessel 2: B 89 find No. 68 Context 3014

 Soveral nm and numeérous body sherds, 15 mm thick. The rim sherds have an

Inverted profile, but too liffle remained to enable the dicmeter to be
detemined. The vessel was made from a fine micaceous clay tempered
with 20% of anguiar rock fragments up to 10 mm in length, and was red on
the axterior and grey on the interlor, agaln indlcating that it had been fved
upside down.,
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Thin section pelrology of the ums D Dixon

Vossal 1: Examingtion of both the smoothes shico and the ind section
showed that the pottery contained two typeas of fragments; angular dull
grey incluslons, and gold/tan coicured jnclusions.

Patregraphlc examination showed the grey fragments to ba
'moderofely weathered basalt, composed of olivine (one phenocryst, the
rest groundmass), pyroxena, plagioclase and magnetite. The larger |
fragments, up to 8 mm in length, fended to te fairly rectangular; the smailer
ones were more liregular.

The geld/tan inclusions vary In sze and shape from a largo chunk ¢
mm by 4 mm), to round and elongato fragments. All are bright gold In
transmitted light and isotropic under crossed pelars; they are therefore not
crystaline. The varied shapcs and shrinkage cracks are not consistent with
volcanle glass. An organic ongin seems probathe.

The clay contains very infrequent, very fine grace particles - smail
particles of disintegrated basalt, and others which are almost certainly
quartz (alihough it is not possible to distinguish opticaly between minute

fragments of quartz and feldspar).

-Veasel 2: The section and smoothed slice showed o very uniform brown clay
with angular grey fragments (some with red specks), ranging from very
coarse (Up to 10 mm) down to medium grade (2 mm).

Tho temper fragments are all pormphyritic Clivine basait. The red specks
are olivine phenocrysts which have been aimest entirely hydrothemmically
altered, durdng or after extrusion, 10 a deep red sempenting mineral
(iddingsite). The pyroxene phenociysis are represented by aggregates of
chiorte-type minerals. The groundmagss olivines and pyroxenes cre quite
frash, with plagloclase taths and magnetite. '

The smallest fragments of basalt and basaltic minergls in the section |
Qre kass than 1 mm long, and there are also small quastz frogments. The clay
appears to be the product of the decomposition of basall; the ublquitous |
quartz could be denved from under- of over-lying sandstone. - s
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Conclusions: The Carmonpridge ums were probably locally made. The
most likely source of the basalt In the fabric s one of the fiows in the ‘Caron
Basalt Formation’, a series of eardy Pemnlan basalls which covered the
Thomhill Caroonifercus Basin.

Lengworth (1984, 81) notea that thin saction anclysis of callared urms
usually indicates local sources for the raw matenals; and that it is rare to find
pairs of ums showing close dmilaritles In form ond cecoration. He concluded
that the Trodition'wos a domestic one, rather than a spocialised industry.
The thin sectlon resuils for Vessel 1 support 1his hypolhosis._

e

T e et e T

‘

'
|
1
b/

. “‘l
-1

' 4
PR 64+




The cremated bone S Farker

Introduction

Cramatlons 1 and 2 had bolh suffered piough camage, and this was
refacted in the condition of the cremaled bone. The bone from Cist 2,
which had suffered the worst distwibanca, was more heqviy wom than that
from Clst 1. Tne most heavily wom bone was found in Crernation 3, however,
which had not been disturbed.

The white colour of most of the bone from ¢li thred bunals indicated
that they wera bumt Gt a conslstently high temperature; aithough some
tones from Cist 1, nofably from the pelvis and spine, were less well bumi.

Non-ossecus Inclusions were rare in ail the cremations, athough there
wQs some stone and charcoal in Cist 1.

The bone fragments from Cist 1 were the largest, and those fiem
Cremation 3 the smallest; this Is reflected in the amount of physical

chthropeological data which could boe recovered from them.. .

Cist 1

The bene was well fragmented, and the surfaces of the fractures were
clean. Their appearance was consistent with deliperate crushing of the
bone affer it was burnt, Some bone had been distorfed, particuiary cranial
fragments. The compact bone was generally better presenved than the
frabecular bone.

The colour ranged from a highly calcined white, through light blue,

dark blue, light groy. and dark grey 1o black. Seme trabeculer bone was
unbumt. Some fragments, mostly from the limbs, had turquolse or blue spots;
and one proximal phalange had a red-brown shiiny deposit on its surface.
Most of the bone was white; the darker colours tended to aprear on the
extremities, and the lower spine and pelvic fragments. Thae darker colours
wele graded through the thickness of the bone, ightes! on the outdde and
- Qarkest on the indde.




Minimum number of individuals

Clst 1 seems to have contained the ramains of thvae Individualks of
different ages. The cremated remcins of one adult are usuaily expected to
welgh approximately 2 - 2.5 kg: the remains from Cist 1 weighed
approximately 4.7 kg, which in ifself indicates that more than one individual
was present. The anterior articular surface of the first cervical vertebra was

| _ duplicated, and three superor borders of the oroil were recovered,

~indicating the presence of at least two Individuas. This is confirned by the
presence of bones and teeth from an adult ard from a smail child. There
were aiso some very immature bones suggesting the presence of a third

individual, an even younger cnild.

AgGe _

The presence of fuly formed and immature teeth and bones testifies
to the presence of both an adull and a child. The child’s deniition indicates
an age of between 3 and 12 years, but the curvature of the mandible
suggests that the age is towards the lower end of this range. A very finy rip,
an unfused verteoral arch and other very small and immature bones

inclicate tihat the third individual was an infant or negonate.

Sex
The fragmentary nature of the bones and the age of two of the

individugls preventcd the determination of their sexes.

Pathology

Two ribs had damage al their stfemal ends, lkely to have boen caused
by an infection. One of them had a srncuth- surfaced depression of tha kind
that occurs as a result of an abscess. Two fragments from a right second
metatarsal were misgligned h a way which lndicates that they had been
broken and healed.

R Y

Cist 2
All tho fragments from this cist hod g chalky texdwe, and the frocture
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surfacas were wom and rounded. On ihe whale, the condition of the bone
suggesied thai they had been more exposad 1o the affects of unprotectea
Interment than those from Cist 1. All the bone was white, with soil staining.

Minimum number of indiviauals
There was no duplication of bones, and there was only sight evidence
for developmeantal differences. It therefore seems kkely that there was only

one individual in this cremation.

- Age
A fragment of maxilla with the recess for an unerupted tooth, and a
numper of ragments showing the blllowy surfcce assaciated with an
unfused epiphysis, indicate that the remains are those of a juvenlle. The
fragmented nature of the bone prevents accurate ageing, but the

ingividual cannot nave been over 15 yeais 0id.

Sex

Iwas nol possible 10 sex this ingividual.

Inciusions
hore were three fragments of bone which did not appear to be
numan, but examination by F McCormick could not confim the non-human

idantification (pers comm),

Cist 3

Maost of the bone from this burial had a chalky fexture and was very
fragmented, with wom fracture surfaces. A small collection of bone was
clean, with very clear fracture sdges. Thls bone seemed unburnt.

Tne majorlty of the bone was white. The unbumt bone was light

brown.
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Minimum number of individuais
There was no evidence to suggest the presence ¢f maore than one

individual,

Age, sex and pathology

No evidence sunvived

Catalogue descrption of the cremated bong
Cist 1: Contend 3004
~Total welght: 4709 g
Fragment sze rango: Dust - 115 mm

Average fragment size: 10-15 mm

Condition of the bone
Well fragmented, with clean fracture surfaces. Some disiortion,
aspaclally cranial fragmenis. Compact bone better preserved than

trabecular bene. Some trabecular pone was unbumi.

Colour

Ranging from a highly calcined white through light and dark blue,
light grey, dark grey to black. Sorne turgueise or green/blue spotting,
especlally on limb bones. One proximal phalange had a red/brown shiny
doposit,

Most of the bone was white. The darker colours appeared on
extremiiles and pelvic girdle fregments, and were grcded through the
thickness of the bone, with whito on the outdde.

Skeletal elements present

Skull: Parts of the parietal, temporal, frontal and occipital bones, Pars

of an extemal auditory maatus and the malleus ear bone. Some of the
bone from the base of the skull, including the rim of the foramen magnum,
the condyles for the afias, and the petrous portion.

Facial bone present included remains of three orbits, a maiar bong,
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an agnfenor nasal spine, the palate and much of thi | «uddary reglon.
Fragments of mandible Included two mandibular condyles, paris of tho
ramus, the cronold process and the body of the bone (this, kke the maxillary
fragments, showed fraces of footh sockets).

Dentition:
Maxilla right —----- 321  --34----  left
Mandible right -7------ -—=45-7 left

Qver sixty fragments of tooih roet (mainly from melars). All the
fragments whilch could be replaced were from a sub-adult, but Included
botn parmmanent and milk teeth. None of the teeth retained enamel. Thoy
ranged in colour rom wihite to blue/black. All the tooth roots wara vory

fiavle.

Vertebrae: Mainly vertebral arches and articular surfaces. Cervical,
thoraeic, lumbar and sacral regions ali represented, including: left and right
portions of the first cervical, the dens of a second cervical and two |
fragments of atlas (each with the arlcular surface for tha dens of the axis or
second cenvical). Several thoracie spinous processes, one of which had an
unfused surfacea at Its tip. Part of the sacro-iliac articulation (the alarn, and a

compiete fist sacral segment. Two pieces of an irmmature vertebral arch.

scapulae: Part of the Inferlor border, somao of the acromial spine and

most ¢f the surface of a glenold cavity.-

Clavicles: Tne clavicle readily becomes unidentifiable In the mass of
tubular fragments found in cremations. However, two large fragments were
identified as the sternal end of an unsided clavicle and tha acromial or
lateral part of a fight clavicle, |

Manubrium and Stermum: Many fragments of unidentifiatde trabecuk
bone were recovered, some of which could be from these bones. An almost
compiete immatwe manubrium and parts of an adult stemum wexe
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recoverad,

Rios: A nght hand first rib. Soveral b heads and tubercles. One very
small, complete Immature nb. Many fragments thought to be from ribs,

Including some fragments of very small ribs.

Hurneri: The identification of humeruds shoff fragments is problematic,
espaciaiy In mulfiple crematlizns with Individuals of different ages. Only distal
ends or shaft fragments with distinguishing features have therefore becn
counted. ' ST T T T s e e

c:C4




The trumpet brooch L Allason-Jones

Cataiogue
Total length: 56 rm; width across heaa: 18.5 mm; lengih of

catchplate turmnoven @ mm; diameter of foot: 8 mm.

Doscription

(CB 89 find No. &7, confext 394)

Copper alloy trumpet brooch (ilius 23) with traces of white metal
coating on the catchplate and head. A short stop projects from the top of
he head, put there is no sign of a headloop. The head Is decorated with a
design of two abutting clrclas on botnh flanks of the upper bow. The motifs
have been heavily stamped so that the cantres stand proud like bosses. A
single shallow depressed line encompasses both groups of motifs. The upper
bow drops through a sharp right angle and encroachés on the head by
meaans of converging rib-and-groove motlifs. The nng-anag-boss motifs are
sfamped In a row below the knee, with two incised nos forming a tiangie
above, The 1ot eficct is zoomorphic.

Beiow ne kneg there are thres projeching nbs. the central ong of
which predominates. Each cunved i is divided by two transverse grooves,
but continues across the pack as a single shallow Adge. The lower bow 13 of
tapering triangular sechion and s divided into two vertical reglstors by a
rasaed border, each reglster containing a raised wavy line which falls o fill
the avallableo space. The bow ends In a transversa rlb which runs around the
back below the catchplate. The fcot s splayed and fluted, and ends In @
countorsunk boss.

The brooch was cast in one with the decoraiion below the knee. the
clrcles of bosses, however, glve the Impression of having been stamped
later, while the metal was still malleable (possibly during a secondary
heating). Analysls of the surface piating has indicated a lead/tin coating
with traces of sliver, ron, antimony, and manganese. Insufficlent siver was
present 1o suggest sitver plating. nor were traces of sliver wire found
between the central dbs. The presence of lead/tin aloy on the catchpiaie




suggests that it was not confined to imited areas as a decorative feature,
but covered the wiwle surface of the brooch. No race of enamellng was
noted. | | i

2:C6




The penannular brooch, swerd and sickle O Owen and R Welander

Catalogue

Sllver-gilt penannular brooch

‘Pictish’, late 8th to eany 9tn century AD

Hoop diametor 5.8 cm

Pin length: 11.1 cm

Wrought iron two-edged sword blade friagment with remnant
scabbard; in elgn Joining fragments.

‘Dark Age’, late ¥th to early 10th century AD
Cverall lengln (reconstruciad): 740 mm

Maxlmum widin: 57 mm

Maximum thickness: 10 mim

Wrought fron sickle plade in three joining fragments
‘Dark Age’ late 9th o early 10th century AD
Overall lengih reconstructad): 120 mm

Maxirmurm widiing 20 mum (Cpprox)
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- Copper ailoy and bkon objects B A Ford

Copper alloy
1. Perforated sheet fragment, possibly part of a @is¢ or decorative fiitng,
poerforated In the cenlre (for a rivet now?). Diameter of hole 5 mim. Thickness
of shenit 0.5 mm.
~ CB 90 find No. 6, context 550 (fill of a pit in soulh-west comer of Surken
Feature A). R ‘

-2, Four fragments of a tube made from a rolled sheet, taperng to onoc end. -
Probably part of a tag frorm ihe end of a lace. Thuckness 0.5 m.
CB %0 find No. 49, context 145 {topsoil)

Oblects of iron
1. Incomplete, very comoded cast iron platoe, tnangular in cross-section, witn
a raised edge. A very conoded circuar projection, which was originailly
holiow, extends from 1he corner and is probably part of a hingo. Length 49
. o
CB %0 find No. 4, context 545

2. Two pbadly comoded fragments from the arm of a very small horseshos,
with two rectangular nail holes. Length 52 mm, width 12 mm.
CB 89 find No. 43, contoxt 84

3. Knife blade. Trnangular blade tip missing; incomplete whitfle fang set
contrally to the blade. Length 210 mm, max. width 22 mm, thickness of
blade back 12 mm, length of tang 40 mm. '

CB 89 find No. 34, context 36 B

4. Thiee very comoded fragments of a tiangular blade. Length 68 mm,
wicdth 20 mm, thicknass of blade back & mm. ' ‘
CB 89 find No. 38, unstratified |




5. Nall with square figt head and a rectanguilar wioss-seciion. Length 37
mem.
CB &9 find No. 47, contoxt 36

6. Sickle with a narrow blade curving from the tang and straightening ouf

~towards the tip, which Is missing. The tang is incomplete. The x-radicgraph

shows evidence that the curting edge was originally finely serrated. Length
of blade 458 mm, langth of tang 73 mm.
CB 89 iind No. 44, context &4

7. Tnree fragments of very corroded iron sheet, Thickness 2 mm.
CB 89 find No. 60, context 206

8. V-shaped staple; the tips of both ams are broken. Lenglh &6 mm), width
44 mm. '
CB 8% find No. 48, context 84

Q. Very comoded washer. Diameter 27 mm, diameter of hole 9 mm,

thickness 4 mm.
CB %0 find No. 38, unstratified. , B
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The glass J Hendcrson

1. Globular *black’ (deep translucent purple) bead.
CB 89 find No. 27, context 3001, topscil (near Cists 1 and 2).

2. Annuiar franslucent betile green glass bead.
'CB 8% find No. 16, context 1001, topsoil (in noitfewest guadiant of tnclosuro

A).

- 3. Fragment of cpaque white glass amnlet.
CB &9 find No. 62, context 0170, pif fil (pit 3, Enc. A).

4. Translucent clive green vessel fragment.
CB &% find No. 27, context 3001, topsol (near Cists 1 and 2).

-5, Weathered globular franstucent brown bead.
CB 90, context 4527, (Temporary camp ditch).

6. Fragment of a ‘faience’ melon bead with gadrooned decoration on ifs
exierior surface. The bead has a turquoise grazed surface and a séica-ich
core,

CB 89 find No. 40, context 16 (top fill of Sunken Featwe 3, Encloswe A).

Analytical technlques

The compositions of objects 1-3 were analysed. Samples were
mounted in epoxy resn and polished. A Cambridge Microscan @ electron
microprobe was usad to produce quantitative andiyses for ali major, minor,
and trace elements detectable In the glass. A 247 program was used to
corect and quantify the results. Typical e rels of detoction are given In the
table. Tha andlytical techniqus Is described more fully elsewhere (Hendarson
1988).
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Tho giass technology

Compaositions 2 and 3 are baslcally soda-kme-silica glasses, with the
typlcal ievels of majer and minor componegnts nomnaly found n Rorman
glass In Britaln of the 1st to 3rd centuries AD. The alkali source used was
probably a mineral such as natron, which woud intreduce ¢ 1% chlonine
(C)); and the sand used would prebably have introduced the aluminium

and fltaniurn oxides (ALD, and TiG,). The green colour of compasition No. 2 -

results from manganese and iron oxldes, in this case present in the ratio of

1:1, which fs typlcal of Roman glasses. The armier fragment (No. 3) clso

confained manganese and lren oxldes in a ratio of 1:1. However, in this caso

the 0.7% antimony oxide (5b.0y strongly suggests that the glass Is opacified
with crystals of calcium antimonate (CaSp.0;), although gas bubbles aie
also somelimes found 1o opacify such glass.

The composition of No. 1, a decp purple glass, is very unusual, The
main featuro Is its mixed-alkali composition (soda Na,0 and potassiune oxlde
K,0), wilh a significantly lower chlering level than found in compaositions 2
and 3. The silica (8D, level is also low, probably because the tofal alkali s
high. but also because the manganase oxide (MnQO) level of 6.6% Is
axceptionally high for a purple glass. It is unlikely that the production procass

- used was intended to produce a visivly purple giass.

Artefact No. 4 was from a post-medieval wing tottle, and was not
analysed. No. 1 may be of the same pericd.
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The coarte stone A Claxe

1. Regular sub-spheiical object of sandstone. Pecked all over to shape.
Sandstone ball. 66 mm x 61 rm x 60 mm.
CB 8% find No. 12, context 0001 (topsall, Enclosue A)

2. large iregular bouldet of sandstong with a steep-sided, round-basad
hollow worked In one face. Probable pivot-stona, 420 mm x 290 mm x 230
mm. Hollow ¢ 80 mm dlameter, 50 mm decp.

CB %0 find No. 3, coniext 0545 (upper filf of inner Gich, Enclosure A)
3. Fragment of a sandstone ball, probably bumt. Spherical, peckead all over
to shape. Dlametor ¢ 40 mm. -
CB 89 find No. 32, context 1001 (topscil, Enciosure A)

4. Pabble wnetstone of fine-grained sandstone. Sub-rectangular
cross-section. One face Is concave, and lightly pecked with possible
remnants of a polish. 115 mm x 36 mm x 27 mm.

CB 89 find No. 31, context 1001 (topscil, Enclosure A)

5. Small thin pebble of siltstone. About a dozen small neat notches have
been worked down one dde, forming a round-toothed edge. 51 mm x 29
mm x 4 mm. ‘
CB 90 find No. 1, context 4500 (topsoill, inside Enclosure B)

6. Fragment of vesicular lava. Naturaly wom on unbroken outer face. No
measurements.
CB 90 find No.. 5, unstratified (Enclasura B areq)
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The vitreous waste £ Slafer

1. 4 maln pleces, 6 small pleces. Baked and haated clay. No vitnification,
but a degreo of porosity and fuslon. 3 pleces with @ high kon oxide content,
mainly Fe203, and some complex iron sikcates. Could be classed as slag.
CB 892 find No. 39, context 016 (Sunken Facturo 3, top fill)

2. 2 pleces. 1iron object, 1 plecs of ron concretion.
CB 90 find No. 8, context 516 (clean gravel over top il of Sunken Faature 1)

3. B pleces. i, 6 pleces red/orange baked of f 2d clay, largest 20 x 20 x 16

mm. Heated In oxidising atmosphete. Fing- grained lamellar struciwe, 2

pigces have ornginal, concavea surface; max. Thlcknegs 14 mm.

li. 2 pleces extensively neated on one suifaco under reducing condltions.

The heated surface is Dlack/grey, with a degree of porasity, and grades
through to G red/oranga in the interlor. Coarser-grained, without lamellar

| structure.

CB 90 find No. 15, context 51/ {(black charcoudl deposit, Sunken Feature 2) ;

4. 3 pleces, largast 40 x 30 x 15 mm. Fing-grained clay, very simiar to 3
above. 2 places wilhy a smeoth original surfacs, flat of marginally concave.
CB U find No. 16, context 516

-5, Qrigniglly 1 plece, 50 x 25 x 20 mm. Cindcr.
Cb 0 find No. 13, Context 517

6. 2 pleces. I, Red/orangeo clay, 40 x 25 x 15 mm. Lamellar structure, with
vislble layering. There is a parlculary thin layer on the orniginal outer surface.
This surfece Is smooth, malnly fiat, but with some undulations. h

i, Ciay, 35 x 30 x 10 mm, with a convex oiiginal suface. Heated on this

- suface, foming a thin vitrecus layer 2 mm deep. No metaliferous or skog

- phasas identified by XRD. Interior: red/orange clkay grading to dark grey
bedow the viirified layer.
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CB 90 find No. 10, context 5350 (top fill of Surken Featwe 1, noth-east
conear)

7. 9 main placses. I. 5 pleces of baked clay with red/orange Inner surfaces
grading to grey cuter surfaces; the mateiial was heated on the outer
surfaces under reducing conditions. Max. aimensions 0 x 55 x 20 mm. The

. outer surfaces are porous, three show somao vitiification. In four cases the
heated outer face Is orginal, and in all it is convex. No matalifercus or dag
phases identified by XRD. All examined under x &0 oplical micioscope, and
two under ¢lection microscope.

o Theso are structural ceramizs heated on one face. If these had
formea part of a fumace lining. the heated face would bs concave rather

ihan convex, and slag phases should be present.

ii. 2 pieces of fused lithics.

W, 2 pieces baked and heated clay, similar to No. 1.
CB %0 find No. 11, context 550

Material found in topsail:

8. 4 pleces heated lithics, some partily vitrified. One picce more likely 1o be

heated naturalty than antivropogenically.
CB &9 find Nos. 4, 6,9 -

Q. 2 pleces of cinder.
CB &% find Nos. 30, 33

10. Originally one piece, 60 x 30 x 20 mm. Baked clay with black, readuced
~exterior and red, oxidised interior. Central void, possibly from bumt-out

~ oigonic maternial,
- CB8?find No. 17




Vitreous waste: analytical methods

This Is an assemblage of heat-modified mwviterials, onginally interproted
In the field as furnace debris and slag. Thwee main types of material are
actually represented - fine—grained clays, coarsar clays showing a greatsr
dapin of bumning, and lithics. Neany cll the samples have boen heated, with
the hedaling directed mainly at ong face. The samples were first examined .
visuaily and by optical micrescopy at x 10 and x 80. Tha main areas of
Interast for the clays were the nature of the matedal, its texture, any
secondary phases, degree of porosity and any vitnfication. If a full, Interior
cross-sectlon was not visitle the plece was either broken In half or g small -
sample rermnoved from one edgo. Samplss were taken from one face for
X-ray diffraction, o identify any diagnostic phases such as fayalite 2(Fe, Mg,
MmO .5iI02; pyroxanes (Fe, Zn, Mg, Mn)O.CaO .5i02; or metal oxides. These are
normally maior constituents of man-made slags (Bachmann 1982). The
surface sampled was the heated face, if one was present. Some samples
wara also examined by electron microscopa to investigate the degree of

vitrifactlon or poroslty.
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Radlocarbon dates M Dalland ,

Calibrafion:

The datos were calivratea using data from Pearson et al (1986,
producing a calibrated provability distribution (PO) for each date. The PD
curves of the dates are shown in illus 24. The lines below each PD curve
mark the short (SCR) and long continuous range (LCR). These are the
shortest contfinuous ranges for which the probability of the datoe to lie within

their imits ados up 1o 2 68.26% and & ¥5.45%. These values are equal to the
propabiities of the one and two sigma ranges of a Normal distrioution. Table

/ shows the SCR and LCR of all calibrated dates fram Carmonbridge.

Adusting the PO's of dates using stratigraoine data:

The true age of maierial from stratigraphically reiated samples must
relloct their strotigraphic position, to the extent that a context must pre-date
a stratigrophlcally later one even if thelr radiccarbon date ranges overlap.
This enables the PDs of radiocarbon dates frorm such contexts to be
adjusted fo fake account of their stratigraphic position in relation to other
dated samples. The effects vary according to the degree of overlap of the
PDs between the dales involved, and it a date lies between other dates, On
this assumption, five dates were adjustea for stratigraphy. Table 8 shows tho
SCR and LCR of these dates befere and after adiustment. Inillus 24 the
unadjusted PD of these tive dales have beoan replaced by the adjusted PDs,

The stratigraphic adjustment only makes cmall changes to the SCR
‘and LCR ranges of the dates (table 8. In one, the SCR and LCR remain the
same wilh only a slight change in the probability of the date to lie within
these imits; the other adjusted dates show minor reductions in tholr SCR and
LCR. The date most affected by the adjustment Is GU-2770 (from the primary
fill of Enclosure A inner ditch). The SCR changed from BC 10 - AD 110 to the
BC 35 - AD 75, a shift circa 30 years back in time, with the range reduced
from 120 1o 110 years (8%). The LCR changed from BC 105 - AD 135 to BC 85

- AD 110, a shiff back in time of circa 25 years and a reduction of the range
from 240 to 195 years (19%). : -




Difference between dates: _ ,

Using the PDs of two dates, one can calculate the PD-of the age
difference between two dates. Table 9 shows the SCR and LCR of the |
difference PDs of three pairs of dates. Table 10 shows the data behind these
caicutations at 50 and 100 years resolutions.

Using data from the difference PDs, one can evaluate the probability
of a date being oider or younger than other dates. The probabilities quoted
helow are based on the dafa in Table 10.

Hypothesis: Probability:

GU-2767 is older than GU-2776 97.0% o
{Sunken Feature 1) {(Building 1} C
GU-2766 is older than GU~2776 a7.0% i

{Sunken Feature 2)

GU-2771 is older than GU-2776 ©5.2%
(Pit 8, cutting inner ditch)

The probability that all three hypotheses above are true is calculated by
mulfiplying the probabilities of each of the three hypotheses: 0.97°0.9770.952
= (0.896 = 89.6%.




UNCALIERATED DATES

‘LAB.NO: © Context: (BP): + e: Comrents:
G-2764 C 22 1820 50 Charcoal spread, enclosure.
GU-2765 C 580 1930 50 Pit, sunker feature I.
S} GU-2766 ¢ 517 1300 50 Sunken feature 2.
| .Gu-2767 C 555 1910 &0 Pit, sunken feature.
GU-2768 C 589 1930 &0 Structure, enclosure A, phase.
GU-2769 C 624 2020 50 Sunken feature 3.
Gu-2770 C 357 1970 50 Inner ditch, primary £ill.
GU-2771 C 206 1880 50 Inner ditch, secondary pit.
GU-2772 C 52 1910 50 Hearth 1, building 6. L
GO-2773 C 65 1860 50 Hearth 2, building &.
GU-2774 C 101 2290 5C Pit 4.
GU-2775 C 504 2410 70 Pit 1.
GO-2776 C 120 1740 50 Building 1.
Gu-27717 C 348 2920 50 Penannular ditch.
GiI-2778 ¢ 2003 2920 50 Cremation burial 3.
GU-2779 C 3004 6990 200 Burial 1 {Net calibrated).
(3U~2780 C 301& 2950 50 Burial 2,
GU-2781 C 4029 1870 50 Oven, enclosure C.
GU-2932 C 354 1920 50 Building &.
GU-2933 C 27 2600 50 Pit 3.
TABLE 7 CALTERATED RADIOCARBON DATES
S CR: L L R:
Sample: BP: Range: Prob: % Range: FProb: %
GU-2764 1820g50 BP AD 125 - AD 240 70.15 AD 85 - RD 325 95.95
GU-2765 1990950 RP BC 40 - AD 85 68.54 BC 105 - AD 120 95.54
GU-2766 1500450 BP AD 80 - AD 195 68.60 D 0 -~ AD 230 95.70
Gu-2767 1910g60 B8P AD 55 - AD 200 69.09 BC 25 - AD 235 95.49
Gl-2768 1930g60 BP BC 10 - AD 1325 69,20 BC 55 - AD 21E 95.64
Adjusted AD 0 - AD 130 €8.98 BC 55 - AD 210 95.65
GU-2769 2020q50 BP BC 95 - AD 35 63.88 BC 145 - AD 1i5 95.87
GU=277C 197050 BP BC 10 - AD 110 68.43 BC 105 - AD 135 95,55
hdjusted BC 35 - AD 75 69,73 BC 85 - AD 110 a5.67
. GU-2771 1880g50 BP AD 85 - AD 195 70.24 AD 25 - AD 240 95.68
: Adjusted AD 90 - AD 195 70.36 AD 30 - BD 235 96.08
GU-2772 1914950 BP AD 20 - AD 140 68.81 BC 20 - AD 210 95.76
GU-2773 18560g50 BP AD S0 - AD 200 69 96 BD 25 - AD 245 95.5%
GU-2774 2290950 BP BC 460 - BC 375 69,39 BC 480 - BC 230 95.64
GU-2775 241070 BP BC 570 - BC 380 68.58 BC 80C - BC 385 96.28
GU-2716 1740g5C BP AD 210 - AD 355 68.30 AD 140 - AD 41 95.49
Adjusted AD 210 - AD 355 69,33 AD 140 - AD 415 95.81
GU-2777 2920450 BP BC 1220 - BC 1030 68.99 BC 1285 ~ BC 930 95.80
GD-2778 2920g50 BP BC 1220 - BC 1030 68.99 BC 1285 - BC 93C 55.80
GU-2780 2950q50 BP BC 1295 - BC 1115 68.61 BC 1380 ~ BC 1020 95.48
GU-2781 187059 BP AD 80 - AD 200 70.65 AD 25 - AD 240 95.75
B5-2932 1920g50 BP AD 20 - AD 130 68.98 BC 25 - AD 205 958.76
(1J-2932 Adjusted AD 30 - AD 130 68.56 AD 10 - AD 21Q 85.49
GU-2933 2600q50 BP BC 830 - BC 790 72.80 BC 850 - BC 570 95.56




TABLE 8 THE EFFECT OF S’I‘RATIGRAPHICAL ADJUSTMENT OF

CALIBRATED DATES _
S s¢R: 1 'V‘V-LCVRV:, -
© DATE: RDJUSTED FOR: RANGE PROB: - RANGE: -~ PROB:
- GU-2776 | GU-2768 > GU-2776 AD 210 - AD 355  69.33 | AD 240 - AD 415  95.8]
'GU-2776 | UNADJUSTED AD 210 - AD 355  68.30 | AD 140 - AD 415  95.49°
GU-2771 | GU-2770 > 6U-2932 & GU-2771 | AD 90 - AD 195 76.36 | AD 3D - 2D 235 96.08
GU-2771 | UNADJUSTED AD 85 - AD 195 70.24 | AD 25 - AD 240 95.68
GU-2932 | GU-2770 > GU-2932 & GU-2771 { AD 30 - AD 130 668.56 | AD 10 - AD 210 95.49
GU-2232 | UNADJUSTED AD 20 - AD 130 68.98 | BC 25 - AD 205  95.76
GU-2768 | GU-2768 > GU-2776 AD O - AD 130 68.956 | BC 55 - AD 210 95.65 .
GU-2768 | UNADJUSTED BC 10 - AD 125 63.20 | BC 35 - AD 212  95.64 b
GU-2770 | GU-2770 > GU-2932 & GU-2771 | BC 35 - AD 75 €9.73 | BC 85 - 2D 110 95.67 e
A GU-2770 | UNADJUSTED BC 10 - AD 110 68.43 | BC 105 - AD 135  95.55 Co
TABLE 9 DIFFERENCE BETWEEN DATES
DIFFERENCE BETWEEN: RANGE: PROB: RANGE : PROE:
GU-2771 1880450 BP, and
GU-2776 1740950 BP 40 - 235 69.40 -45 - 330 95.40
GU-2766 190050 8P, and
SU-2778 1740450 BP 85 - 275 68.79 -10 - 360 95.53
GU-2767 1910q60 BP, and
GU-2776 1740qS0 BP 90 - 295 69.33 -15 - 390 95,89




TABLE 10

SUMMARY OF PROBABILITY DISTRIBUTIONS

BETWEEN DATES

C 555 golder than C 12C
{GU-2767 - GU-2776)

D 517 older than C 120
(GU-2766 - GO-2776)

C 206 older than € 130
(GU-3771 - G0-2776)

DIFFERENCE: > <3 - >z <z > <{: |DIFFERENCE:
800 . 800
750 0.0 100.0 .Q 150
700 .0 10G.0 QO Q.G 10G.0 4 700
650 .0 100.0 .0 .0 100.0 .0 0.0 picalie .0 650
&00 .0 100.0 .0 .0 100.0 .0 .G 180.8 .G 600
550 .0 100.0 0 0 100.0 .0 .G 8.0 .0 550
500 .0 100.0 .0 .0 100.0 .0 .G 163.0 .0 500
450 .2 97.7 .3 .1 99,9 .1 .0 105.0 0 450
400 1.1 48.6 1.4 .5 998.5 .5 .2 898.8 .2 400
350 3.3 95.3 4.7 2.1 97.4 2.6 1.1 SB.T i.3 350
300 7.8 87.5 12.5 .2 91.3 8.7 4.1 34,6 5.4 300
250 13.7 73.8 26.2 12.6 78.7 21.3 9.9 5.7 15.3 250
200 18.3 55.6 44 .4 18.3 60.4 39.6 16.2 85,4 31.6 200
150 18.8 36.7 63.3 19.9 40.4 59.6 19.8 48.6 51.4 150
100 17.3 ,19.4 80.6 19.4 21.1 78.9 20.9 37.7 72.3 300

S0 10.0 9.4 90.6 11.0 10.1 89.9 13.6 4.0 86.0 50
o} 6.4 3.0 97.0 7.1 3.0 a7.0 a.2 4.8 g5.2 0
-50 2.1 .9 39,1 2.2 .8 9.2 3.3 1.5 8.5 -50
100 N At 99.9 7 .1 99,9 1.3 L2 99.8 -100
-150 .1 .0 100.0 .0 .0 100.0 it L1 99.9 -150
-200 0 A 100.0 .0 .0 100,90 .1 .9 100.0 =200
=250 .0 .0 100.0 .0 .0 100.0 .G Re 100.0 -250
=300 0 .0 100.0 .0 .0 100.0 .0 Re 104.0 -380
-350 .0 .0 100.0 0 .0 100.¢ N .C 100.0 -350
-400 .0 .0 100.0 .0 .G 100.0 -400
100 YERRS INTERVAL

C 355 older than C 120 D 517 older than C 12¢ C 206 older thaxz C 120

(GU-2767 - GU-2776) {GU-2766 - GU-2776) (GU-2771 - GU-2776)

DIFFERENCE: bH <1 > <z >: <: DIFFERENCE:
800 g.¢ 100.0 .0 800
700 .0 100.0 .0 0.0 100.0 .0 G¢.0 16G.0 .0 700
600 .0 100.0 .0 Ry 100.0 0 .0 100.G .0 600
300 .0 100.0 .0 .0 160.0 .0 .0 100.G .0 500

- 400 1.3 98.6 1.4 .5 99,5 .5 .2 949.8 .2 400
30 1.2 87.5 12.5 8.2 91.3 8.7 5.2 .6 5.4 300
200 3.9 55.6 44.4 30.9 60.4 33,6 26.2 £8.4 31.6 200
100 36.2 i9.4 80.6 39.3 21.1 78.9 40.8 7.7 72.3 100

o] 16.3 3.0 97.0 8.1 3.0 97.0 22.8 4.8 33.2 0

=100 2.9 .1 99.9 3.0 .1 99.9 4.6 .2 99.8 -100

=200 .1 .a 100.0 .1 .0 100.0 .2 0 100.0 -200

-300 .0 .G 100.0 .0 .0 100.¢ .0 .0 :00.G -300

-400 .0 .0 100.0 il .0 100.0 .0 .0 100.0 ~400

~500 .0 .0 100.0 .a .0 100.0 -500






