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sSummary

This report describes animal remains from the eleventh
to nineteenth centuries AD at Prudhoe Castls, Northumbe-
rland, England. Most are catitle, sheep, and pig and are
probably kitchen/ butchery waste.

Sheep became more common during and after the mid-sixte-
enth - 1630 and pig "apvarently" declined in importance
fter the late fourteenth -~ late fifteenth century.

There was an unexplained abundance of pig heads through-
out, and of cattle ankle bones in the early periods at
Prudhoe. A& lack of sheep foot hones is also noteworthy.

Many of the «cattle were probably retired work/ milk
animals, and several deformed distal metatarsals reflect
the excessive stress to which these animals had been put.
The proportion of young cattle slaughtered increased
slightly in the sixteenth century and afterwards, while
in the later periods the number of older sheep increased
- perhaps ( together with their increased numbkers)
reflecting the growth of the wool industry in England,

The sheep at Prudhoe were small, and together with the
pigs, did not undergo any average size change. However,
between the fourtsenth and seventeenth centuries cattle
increased in size,
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PRUDHOE CASTLE

A REPORT ON THE ANIMAL REMAINS
Simon J

Prudhoe castle is situated south of the river Tvn= in

Davis

Northumberland, northern England. The first construction at Prudhoe
dates from the late eieventh century AD when 1t was praobabiv settied
by a Norman family, the Umfravilles. and it has been in mors or less
continuous occupation since then. The castla has registad two
atracits by William of Scotland.

Laurence Keen and David Thackray, at the raquest of the

Inspactorate of Ancient Menuments,

excavated

for sxample Keen, 1983). 12

at Prudhoe and their dates are given below. I was asked
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MATERIAL AND METHODS

The Prudhoe faunal remains comprise approximately B cubic metres.
Most bones had been chopped and fragmented in antiquity. The paucity
of small elements such as isolated teeth, sesamoids, and phalanges,
as well as remains of small animals, suggests that little sieving
had been undertaken to recover these faunal remains. For this reason
the data I present of frequencies of species and parts of the
anatomy must be treated with caution.

I examined all bones and teeth, and (for the ungulates) in order
to count, measure, and estimate "age at death", recorded the
following parts of the skeleton:

Mandible -~ posterior part/isolated third molar tooth
— anterior part {(used only for age-analysis)

Scapula - glenoid articulation

Humerus - distal epiphysis

Radius — distal epiphysis

Metacarpal - distal epiphysis

Femur - distal epiphysis

Tibia - distal epiphysis

Astragalus

Calcaneum

Metatarsal - distal epiphysis

Figure 1 shows how I teok the measurements of certain bones.

The 12 phases at Prudhoe with their dates are as follows (1 am
grateful to Mr. Peter Bellamy for this information):

Phase Date/century AB
i2 19th (1808-1818) - 20th
11 18ih
10 17th (1630 onwards}
9 mid 16th - early 17th (1630)
8 early - mid 16th
7 late 15th ~ early 16th
G late 14th - late 15th
5 late 13th — mid 14th
4 13th
3 mid - late 12th
2 early - mid 12th
1 mid 11th - early 12th.

The Prudhoe assemblages are compared with the eleventh to
seventeenth century assemblages from Barmards castle in Co. Durham,
studied by Jones et al. (1985).



ANIMALS FOUND AND THEIR ABUNDANCE
Most of the bones and teeth are probably derived from

outchervy/kiftchen waste since {with the excaeption of the horse bones!

thev bear marks of the butcher’s knife and chopper.

o

Tabia 1 and figure 1 give the numbers of bones and testh of the

aprasented in the Prudheoe sequencs. (In view of

el
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v1e@ probable biassed recovery during sxcavation and discrepancies in

the body-part frequenciss [sse below!, these data - calculatad from
the sum of all skeletal 2lements - do not necessarily refisct the

ralative importance of these animals to the inhabitants of Prudhoe. ]
Cattle, sheep and pig are the most abundant. Although many sheep and
goat bones are difficult to distinguish, I could find no evidence
for goat. Three specizs of deer {roe, fallow, and red}, horse, dog,
fox, chicken, goose, and an unidentifiable fragment of fish-bone

were also found.

While catile remains are well rapresented throughout the
saquence, sheep became more common during and aftsr phase 3 ‘mid

v - 16820). JInnes et al. {1985} revart a "dramatic”

P

xteanth centu

5
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increase of sheep from below 10% in 1095-1292 to ecirca 30% of the
total uangulates in 1471-1588 at Barnards castle. At both Flaxengate,
Lincoln, and Exeter, sheep numbers had increasad some one or two
hundred years earlier (0'Connor, 1982; Maltby, 1979). Is this
increase of sheep evidence for a nationwide preference for mutton
which started earlier in southern England, or does it reflect the

growing importance of wool production?



At Prudhoe pig numbers declined after phase 6 {(late fourteenty to
late fifteenth centuries). At Barnards castle pig numbers also

declined at about the same time -~ between 1330-1471 and 1471-15869.

Deer bones are present throughout the sequence at Prudhoe, but
unlike Barnards castle are found in very small quantities - roe deer

being the most common of the three species.

Several bones of dog were found througheout the Prudhoe sequence
{phases 9, 7, 6, and 4). It is not possible toc determine to which
breed they belonged, but most were fairly large individuals, some
equivalent in size to a border collie, and one to an alsation. In
most phases I also observed small ungulate (sheep and pig) bones
which had been corroded in a manner reminiscent of animal (eg;
carnivore) digestion {(Payne and Munson, 1985). They could be bones
which had been swallowed and subsequently vomited or defecated by
dogs. These were found in the follewing contexts: 300, 275, 93, 320,
14, 325, 19, 703, 1068, 673, 180, 1100, 1286, 411, 793, 115 and

1043.

In contexts 200 (phase 8), 418 (phase 6) and 1157 (phase 1) I
observed cattle ankle bones (distal tibia, calcaneum, astragalus)
which had been severely corroded., These are probably too large to be
swallowed by a dog, and they did not bear any tooth marks. They had

probably been subjected to some kind of acid coerrosion.



BODY-PART FREQUENCY {(figure 2}
Due to the rather small numbers of bones within each phase, T have
had to pool data from seaveral adjacent phases. A considervation of

the representation of different parts of the anatemy reveals several

interesting pattarns:

a’ Cattie. In phases 1-5 there was a preference For hind-limb

elements, for wnich I cannot provide an explanation.

9% Sheepn. A marked lack of shesp phalanges and metapodials Ls
uanlikely to be due solely to their poor preservation and recovery
dquring excavation. Their low numbers may signify fthe import of sheep
carcasses without the distal parts of their feet. Two possible

ve baen sold off to

]

"

axplanations come %o mind. a} 3heep feeit may h
the poor for preparing soup/sheep-foot jelly, or b} sheepskins were
removed elsewhere with foot-bones in situ for despatch to the
tannery. O'Connor {1984} reports a "mirror-image” assemblage of
sheep bones at Walmgate, York, where in a late seventeenth/early
aighteanth century deposit he found large quantities of sheep

metapodials and phalanges. These, he suggests, represent refuse from

the leather industrv.



c) Pig. Pig mandibles {and broken skulls! are common fthroughout the

assemblages, f[as

¥

Prudhoe sequence. {Despite the smallness of th
same 1% probably true of nhases 10 and 11.} Pig mandiblies and

skull-bones are very robust - much meore so than bevid mandibles and
skulls For instance. but this cannot be the sole explanation
their high frequency at Prudhoes. Was pig’s head a povular dish at

Prudhoe?

i’ Deer. While antlers and mandibles of roe deer were found, tasse
alaments from the head, and even isolated teeth of fallow and rad
deer were rare. The possibility that skulls of these two larger

species of deer were retained within the castle as trophies snould

be borne 1n mind.
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AGE AT SLAUGHTER

Cattle. As at Barnards castlé, all age droups of cattle are
rapresented, although there are very feow veal bones. Despite the
small sample-sizes, it is possible Lo observe that the proportian
voung cattle slaughtered increasaed very slightlv in the sixtesnta
cantury onwards: in phases 1-8 there are ralatively fewer catt
~alcanea with tuber calcis unfused., and fewer mandiblies with
unerupted third molars {(see figure 4 and table 285:. dany of the
older cattle consumed at Prudhoe were uandoubtedly retired dalry <ows
and work animals. Saveral distal metatarsals ars asvmmetric [isi one

condvle is wider than the other) and sevaral phalanges were found

Wwith exostoses around their proximal articalar surtface (see piates
These pathologiss suggest that some of the cattle were subjacted to

axcessive strain. They probably belonged to work animais. Affected

~attla metatarsals were present in small numbers in nmost of the

]

phases at Prudhoe (see also table 293,



Sheep. In phases 9-11 the number of older sheep increased slightly
compared with the preceeding phases (table 2)., This may indicate
that greater emphasis was placed upon milk and/or wool production in
the sixteenth-eighteenth centuries. A shift both in the age
distribution and the small increase in numbers of sheep compared
with other ungulates may be reflecting the "growing profitableness
of the sheep industry in Tudor times" (Orwin, 1949: 36). At King's
Lynn, Noddle (1977) found that the age of slaughter of sheep had
risen by the thirteenth century, while at Exeter, Maltby (1979)
found a marked age—increase in the sixteenth century. It is possible
that Lincolnshire became an important wool-producing region before

Devon and Northumberland did.

Pig. A consideration of the most posterior mandibular tooth cusp
showing exposure of dentine (table 3) reveals that most of the pigs
at Prudhoe were slaughtered between the ages of one and three years.
There does not appear to have been any shift in the age—-slaughter
strategy of pigs at Prudhoe between eleventh and eighteenth

centuries.



ANIMAL SIZE

Cattle. Unlike the sheep and pig, cattle exhibit a size increase
(figures 5 and 6). This prebably occurred between the fourteenth and
seventeenth centuries, and perhaps during the fifteenth and
sixteenth centuries, but there are insufficient cattle remains from
phases 6, 7 and 8 to pinpeint just when cattle might have become
larger. Do these increases in mean astragalus size and third molar
length reflect a real increase in cattle-size in post-Medieval
Britain, or merely a change in the proportions of sexes (more cows
in earlier phases, more bulls/oxen in later times)? The widths of
individual cattle astragali (figure 5) show that the total spread of
astragalus size has remained the same at Prudhoe, ie; both bulls and
cows are represented throughout the Prudhoe sequence, However, the
range of plots appears to shift to the right in the upper phases,
which I interprei as representing a genuine increase of cattle

body-size.
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Sheep. There is no discernable change in the size of the sheep-bones
at Prudhoe. A plot of astragalus widths (figure 7) reveals an
interesting reduction in the overall variability of the sheep in the
later periods (compare phases 3-8 with phases 9-11). One possible
explanation for this is that by the sixteenth/seventeenth centuries
sheep had become "streamlined" - perhaps due to breeding selection.
An alternative explanation is that in the later periods mutton was
procured from a single source (ie; derived from a single breed/flock
rather than several different flocks/breeds). The three entire sheep
metatarsals (table 16) from phases 9 and 11 are equivalent in size
to Roman and medieval sheep shown in Armitage (1982, fig 44} being

much smaller than early modern sheep from Aldgate in Londen.

Pig. Like the sheep, T could find no evidence for any change of size
at Prudhoe: see figure 8. (Note that some of the larger suid teeth

and bones may be wild boar.)

\i



SUMMARY AND CONCLUSIONS
Beef, mution and pork were much in favour at Prudhoe, and

supplementad by some venison. I[f we assums that most meat was

imported "on the bone” then while beef was probably the most
commonly consumed meat throughout the eight centuries of acocupation,
pork began to lose favour after the fifteenth century¥, and mutton

assumed greater importance during and after the sixteenth century.

-

3

B3oth the increased numbers of sheep and their older age at slaugnte

[0}

in the later phases at Prudheoe may reflect the increasing imporifanac

of wool production in northern England. Much of the beaf was

orobably derived from rebired work/milk animals aspecialiy in fthe

sarlier periods, and all three species of decs

!

r {rae, fallow, and
red) are reprasented throughout the Prudhoe sequence. H could_fiﬁd
no evidence for any change in the mean size of pigs and sheep, but
cattle increased in size between the fourfteenth and seventesnth
centuries (perhaps during the fiftesenth-sixteenth centuries}, which
1

may have some bearing upon the beginnings of the agricultural

revolution and the associated improvements in livestock.

¥in alternative explanation for the reduced numbers of pig bones, Ls

that boned pork was increasingly favoured.



LEGENDS TOQ FIGURES

Fig 1 Measurements. A sketfch to show how measurements of
artiodactyl bones were taken.

a) Sheep/cattle/deer distal metapodial | = distal width, 2 =
maximum diamebtar of the condvies, 3 = W. Cond., 4 = W, Troch.

b: Sheep/deer/cattls astragalus I = lat=ral length ftaken with
both fau as of the distal end restan on one arm of the calipers, 2 =

=2 I

lateral "height" ftaken across the axitarnal side when both edgas of
the upper part of the externaL szde rast on one arm o2f fthe calisers,
J = distal width.

¢l Deer/bovid distal humerus 1 = width of distal ¢rochisa, 2 =
minimum diameter of trochlea.

dy Plg distal humerus 1 = widith of distal trochlea, 2 = minimum

=
diameter of trochlaa.

Fig 2 The Prudhoe faunal succession. Pfercentages of the seven most
abundant animal species at Prudhoe. Du=s to ihne small sample-sizes of
ohases 1-3 and phases 7-8, data are pooled

23 of different o

Fig 3  Body-part frequencies. P a
e smallness of
10—

e nt
anatomy of cattle, sheep and pig. Due
the samples, for cattle and sheeo., phn 3
pooled, and for pig, phases 1-8 and 7-9 a
skeleton coasidered are as follows; postk ior part of the mandibie
{head), scapula {(shoulder blade), distal humerus, distal radius,
distal metacarpal {(forelimb}, distal femur, distal tibia, calcaneum,
astragalus and distal metatarsal {(hind-limb). Due to the difficulty
in distinguishing between pig metacarpals and metatarsals, I divided
the "metapodial” counts into two halwves. If all bones of an animal
wera to have been subject to an eaual rate of selectionsdestruction,

then each bar would be esqual in neight.

ot of unerupted third molars

Fig 4 Cattle: age at slaughter. &
phases 1-8 and 9-11. The crown
ac

D
"U" and third molar crown heights fo

height is measured up the buccal sur a of the central pillar from
the crown—-root Jjunction {neck) to the occlusal surtace of the crown.
Teeth from young individuals have high crowns, while those from
older individuals have lower crowns. In order to take this
measurement in yvoung adults, the third molar had to be broken out of
the mandible ramus. Each square represents a single specimen. Note
the slightly greater proportion of younger cattle slaughtered in the
later periods.

1
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r
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Fig 5 Cattle: size variation. A plot of the cattle astragalus
distal widths in millemetres. Each square represents a single
astragalus.

Fig 68 Cattle: size variation. A plot of the antero-posterior crown
lengths in millemetres of cattle lower third molars in phases 5-9
and 10-11. Each square represents a single specimen.



Fig 7 Sheep: size variation. A plot of the length and distal width
in millemetres of sheep astragali in phases 3-8 and 9-11. Each
square represents a single specimen.

Fig 8 Pig: size variation. A plot of the antero-posterior lower
third molar crown length, and bucco-lingual crown width of the first
cusp of the lower third lower molar. Measurements are in millemetres
and each square represents a single specimen.
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PruTabl

Prudhoe Castle. Tables 4 - 23.
Measurements of bones and teeth: individual specimens’ measuraments

are given throughout, and the following format is adopiaed from laft

. 1 N
to rignt.

1., Phase

2. Cantext number

3. 3ide of body {(where relevant; L = left, R = right

1. Measurements in millemetres to the nearest 0.1 mm. Approximate
values are in parentheses. All epiphyses measured are fused to their
diaphyses. Individual teeth are measured across their growns ax

their widest point. Canid tooth-row measurements are alvesolar.



Cattle Sheep Pig HRoue Fal Red Horse D F C G P
phase {2 50 27 4 i b 8 0 - - - - -
phase 11 86 A1 5 3 5 ) i - -y - -
phase 10 88 55 7 1 0 1 2 -y - = -
phase 3 209 232 33 7 14 ] 2 -y =~y
phase 3 7 32 5 4| 2 3 0 - -y = =
phase 7 12 i 2 G 2 i o - - - - =
phase & 39 27 4 2 3 1 - - -y -
phase 3 29 52 49 12 1 4 3 v o- % - -
phase 4 L26 57 532 3 2 7 3 - -y -
phasa 3 20 13 17 2 - 1 ¥y o = - =
nhase 2 7 4 3 2 0 0 ] P
phase i 26 L 7 a3 0 3 3 - - - - -

v

: 5

i as follows: Cattle, Sheep, 7 Roae deer [(Roe’, Fallow deer

‘Fal:, Hed deer {ded), Horse, Dog (2!, Fox (F:, Chicken (CY, Goose

‘G:, and Fish {P). The last five animals were only present in small
i1 .

numbers and are not guantified, their presence being noted by a "v’

Table.x Prudhoe castl=s, numbers of bones in =2ach phase according to
a a F
Is
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Table.g Sheep mandibles and anterior parts of mandibles: tooth
eruption and wear stages., The left-hand set of columns provide
counts of sheep mandibles aged according to the eruption and wear
stage criteria of Payne (1973). On the right are two columns; ms are
counts of anterior mandibles with deciduous third molar tooth, and
Ps are counts of anterior mandibles with the permanent fourth
premolar tooth. Note: pooling data for phases 1-8 and phases 9-11
reveals an increase in the proportion of older sheep in later
periods.




al b

Aanterior Posterior

i Pa mae LEI M2 T My TT MaT MeIT Mal MaII MaITD
phase 12 0 2 - - - - - - - -
phasea 11 L ¥ - - - - 1 - - -
phase 18 1 2 - - - - - 1 - 2
phas= 8 Y] 12 - - i 1 3 - 3 -
pirase 8 2 a - - - - - - - -
phase 7 1 0 - - - 1 - - - -
phase B 2 3 - - L 2 2.2 1 g
phase 5 4 22 - - 1 Z G 1 2 2
phase 1 2] 27 - i 5} 3 14 3 3 4
phasa 3 0 3 - - - 2 2 1 1 -
phase 2 1 2 1 - L - - - - 1
phase 1 0 4 - - 1 1 - - 1 -

e
Table.~r. Pig mandible: toeth eruption and wear.

al Anterior part of the mandible - numbers of mandibles with the
last deciduous molar {ma) or permanent pre—-molar [P

b} Posterior part of the mandibls - numbers of mandibles whose most
posterior cusp shows exposure of dentine (ie; "wear”) - in
progressively older wear stages. For example if the second of the
two cusps on the second molar is the most posterior tooth in a
particular mandible showing dentine it would be counted in column
M2II. The geven cusps on the three permanent molar teeth in pigs
come progressively intoc wear in the course of their first three or
so years of life. Older individuals {(those with all seven cusps "in

kP

wear”" are counted in the M2 ITII column).
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Fallow deer astragalus: lateral length, distal
"height".

Phase 11 1189

11 3
11 5
9 g6

1399
223
220

7 Prudhoe Castle.

maximum diameter of

32.0
(28.4)
31.9
31.8

Fallow

deer metatarsal: length, distal width, and

the distal condyles.



Phase 12 300 L 14.5 -
11 51 15.4 36.9
11 5 R 16.7 40.8
10 176 R 15.3 38.2
10 176 L 14.4 37.8
g 283 R 15.2 39.9
5 1612 R 15.9 38.8
4 411 1 13.7 36.4
31057 L 14.0 38.4
3 1173 R 14.4 36.8

8 Prudhoe Castle. Roe deer mandible: third molar tooth crown length,
and alveolar Mi - Ms length.

Phase 12 184 L - 14.7
10 176 R 26.3 14.7

9 12 L 26.8B 16.6

g 12 L 25.2 15.8

5 1385 L 26.0 15.8

5 464 1L 25.1 15.90

5 818 L 26.2 16.9

4 1296 R 25.6 16.2

4 1020 R 24.1 14.8

4 1296 R 23.6 14.6

g Prudhoe Castle. Roe deer humerus: distal trochlea width and
minimum diameter.

Phase 12 184 162 22.0 14.2 10.0 10.4 8.8 10.3
6 101 164 23.2 15.7 10.5 11.5 10.8 11.6

10 Prudhoe Castle. Roe deer metacarpal: length, distal width,
maximum diameter of condyles, W. Cond, W. Troch, W. Cond, and W,
Troch.

Phase 11 5 195 24.0 15.7
16 15/16 - 23.2 15.98
g 93 - 24.4 16.4
4 1628 193 (24.2) 16.0
2 955 - 25.7 16.3

11 Prudhoe Castle. Roe Deer metatarsal: length, distal width and
maximum diameter. of condyles.

Phase 6 571 38.1 26.5
& 101 40.1 28.4

12 Prudhoe Castle. Red deer metatarsal: distal width and maximum
diameter of condyles,.

Phase 9 104 L 47.0 25.8
4 411 L 56.0 30.4

13 Prudhoe Castle. Red deer humerus: distal trochlea width and
mimimum diameter.



L/R 1.Mz w.Mal w.MazII L/ 1.Mz wMal w.MaII

Phase 12 FPhase 4
184 1 32.8 15.1 15,1 1296 R 39.8 16.3 16.1
793 R 35.1 15.6 16.4
Phase 10 411 R 29.6 14.4 13.5
1296 R 38.6 16.6 16.6
176 L 31.7 14.5 14.2 411 L 29.8 15.6 14.7
176 R 30.9 14.4 14.90 411 L 30.9 13.9 14.4
176 R 32.5 14.6 14.9 411 R 35.6 16.2 15.5
411 L 3.6 15.8 16.2
Phase 9 411 L 30.6 14.3 13.8
411 L 30,2 14.8 14.4
a3 L - 15.2 - 1023 R 33.1 - -
7 L 306.0 13.7 14.86 1023 L 30.5 14.0 13.3
93 R - 15.7 14.6 411 R 33.2 14.2 14.0
14 R 32.4 15.4 156.1 411 1 (30.6) 14.5 14.5
12 R 38.1 16.0 15.86 411 R (34) 15.5 15.7
12 R 32.6 14.7 14.9 1274 R - 13.3 13.4
295 L - 15.3 14.0 793 R 33.0 14.9 14.7
793 L (42.3) 18.3 18.4
Phase 8 1024 R 28.3 14.6 14.4
440 L 306.7 14.2 14.2
447 I 30.4 13.1 13.9 411 L 31.3 14.4 14.3
411 L 34,0 15.4 15.5
Phase 6 411 R 32.1 14.4 13.1
1296 R 36.3 16.0 15.9
373 R - 13.3 13.7 1286 L 34.5 16.2 16.0
978 R 31.9 - - 1296 L 31.7 15.7 15.3
20 R 33.3 15.8 15.56 1296 R 41.5 19.0 18.4
1082 L 33.4 14.2 14.3 1120 R 26.6 15.0 15.0
1078 L 30.7 14.9 14.8
101 R 29.4 14,3 13.8 Phase 3
1087 L 35.2 17.0 16.2
442 R 29.9 14.4 14.4 Q00 L 31.2 13.6 13.8
115 R 32.0 14.4 -
Phase 5 1173 L 29.6 14.7 14.2
1055 L 30.6 16.2 15.4
517 L 38.3 18.8 18.0
1091 R 30.3 14.0 14.3 Phase 2
1273 L - 16.4 15.4
1100 R 36.0 16.6 16.5 955 R 31.0 13.5 13.86
1100 L 29.6 14.8 14.6
12687 R 30.6 (13.9) 14.1 Phase 1
1100 L 37.4 17.4 17.8
378 L 27.89 14.8 14.6 1240 1 27.2 13.4 13.2

Table 't Prudhoe castle, pig third lower molar tooth, crown
measurements: antero-posterior maximum length, width of first
pillar, width of second pillar.



Phase
300
275
184

Phase
[

Phase
176
178
176
176
176
176

Phase
a3
96

283
283
297
96
96
96
12
295
356

Phase
416
g
367

Phase
243

Phase
1074
1379

Phase
615
1612
458
1394
1100

Phase
411
411

1119
411

1296

Phase

S 11390

Prudhoe Castle. Sheep astragalus:

lateral "height",
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31.
27.

(& N
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29.1
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27.
26,
27.
27.
30,
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27.
27.
25,
27.
25,

WD

26.6

18.7 -
20.0 17.7
(17.2) 14.3

18.9 16.1
18.5 15.4
18.7 15.1
18.5 15.7
17.4 15.3
19.1 15.6
18.4 16.1
19.0 15.4
17.7 15.0
19.4 15.1
17.7 15.4
17.6 15.5
18.4 16.0
18.5 16.6
18.6 15.4
18.2 14.6
17.2 14.2
18.5 15.3
17.3 14.6
(20.2) 17.1
15,8 -

18.6 16.0
18.9 16.8
18.5 15.4
17.0 14.8
17.8 15.2
17.0 15.5
19.4 17.1
17.5 15.5
17.7 15.5
16.3 14.2
17.2 14.6
17.1 14.5
17.1 14.1

lateral length,

Pl ""-

distal width and



Phase 11 393 114 (22.7y {14.7;
Phase 10 176 - 22.2 15.1
Phase 9 96 121 21.83 14.3
Phagss 9 14 124 24,3 16.1
He)

orudhoe Castle. Sheep metatarsal: length, distal width and maximum
diameter of condyvles

Phase 11 "5 122 12.6 ¢23.9y 16,1 11.8 Li.3 1i.0 10.8
Phase 9 36 121 12.1 =25.1 13.9 1t.3 192.3 1l.3 9.9
Phase 3 12 - - 4.0 15.7 11.4 13,7 ii.o0 12,2
Phase T 106 109 - 23.5 1. 11.0 3.9 10.7 3.3
{‘Pruahoe Castle. Sheep metacarpal: length, minimum shaff vidth

distal width, maximum diameter of condyles, #.Cond., W. Troch., W
Cond. 4. Troch

Phase 3 14 B lengith = 143

Phase 9 14 L length = 148

Phasa 3 14 L length = 133

Phase 3 14 L length = 133

Phass 3 l4 L lenzth = 152

Phase 93 96 I length = 138

Phase 39 98 H langth = ldd

Phase 9 96 L length = 148 .

Phase 3 96 L length = 157

Phase 9 36 L length = L4535

Phase 9 96 R length = 147

Phase 9 98 R length = 150

Phase 8 121 L length = 162

Phase 8 673 L length = 183

Phase 4 318 R length = 150

5
Prudhoe Castle. Sheep Radius: length.

Phase 3 33 I length = 203
Phase 3 1117 L length = 173

Prudhoe Castle. Sheep Tibia: length.



Phase 10 15/18 36.3 (36 3.3 34.2 44.5 24.83

Phase 10 176 77.2 (523 - 30.8 41.8 23.1

Phase 9 14 70.2 48.1 32.4 28.8 37.4 22.4

Phase 5 517 83.6 54.4 35.8 34.5 44.9 26.1

Phaze 4 1286 79.1 52.1 37.8 3l.1 40.5 ¢24.1;

by

prudhoe Castle. Horse first phalanx: length, proximal width,
nroximal heigzht, minimum shaft width, distal width of articulation,

distal height of articulation.

Phase 93 id 239 26.2 42.83 33.2
Shase 4 411 273 29.2 48,3 39.4

Prudhoe Castle. Horse metatarsal: leagth. minimum shatft widih,
al width, distal diameter of condyle.

Phase 11 5 Horse radius (R} length = 284
2hase 9 32 Horse calcaneum (L} length = 108.7
Shase 4 41! Horse calcanenm (R} length = 113.7

Prudhoe Castle. Horse radius and calcaneum: lengéh.



Phase 10 176 Fox mandiblzs (LY 1.M: = 6.8 w.M» = 8.0

Phase 9 14 Fox mandible (R} L.My = 17.7 w.My = 5.7 1.My~Ma = 28

FPhase 9 131 Fox single carnassial L.¥: = 18.7 w.M: = 5.3

Phase 5 1273 Dog mandible {8 1.My-Ma = 35.5 1.7y -da = 73.2

Phase 3 426 Dog mandidble (RY 1.Mi-ma = 36.7 (. = Z3.3 w.¥: = 3

Phase 2 117 Dog mandible (L) 1.Mi-Ma = 38.3 IP--M~- = 81.2 1.My =
23.93 w.M: = 2.8

22 Prudhoe Castle. Canid mandible and teeth.

Phase 11 13 Zhicken humerus 1 = 71.85

Bhase 8 9 Cock tarso-metatarsa. ! = 78.8 basal measurements of
spur = 8.2 ¥ 6.7

Phase o5 1383 “?Chicken femur I = 100.5

Thase 3 1612 Chicken tarsce—metarsal | = 65.3

Phase 4 29 Chicken humerus 1 = 8I2.7

24 Prudhoe Castle. Bird: lengths of limb bones.

13
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Phase 11: a7.5, (34.4), 36.8, 35.58
Phase 10 41.2,  35.3
Phase 9: 35.3 34.4, 33.8, 33.0. 24,3, 37.9, 35.6,
37.8 33,3, 34.3, 31.8
Phase 8 29.8 32.°7 '32.48
Phases 85 2.3, 35.7 38.%, 36.5
Phage D 36.5, 3.4
iiFs’)‘t"-\zdl’xoe Castle. Cattle lower third moelar: antero-postarior Crown
l=2ngth.
dnatomical Crown Height of Mz i b P
Phase 11: 25.3, 22.3, 10.86 Q 0 2
Phase 10: 7.1, 29.3 1 0 3
Phase 9: 42,7, 47.1, 23.5, 36, 17.4, 34.8
27.1, 45.0, 38.3, 37.2, 17.2, 13.3, 3 2 4
Phases 8: 35.2, 13.9, 7.0 0 0 a
Phase 6: 2.8, 13.9, 31.0, 39.7, 36.3 1 3 4
Phase H: 17.1, 44.2 0 0 L
Phase 4: 33.0 0 0 0]
Phase 1: - 0 3 1
Prudhoe Castle. Cattle mandible. Lower third molar (Ma}: anatomical
crown height. On the right are three columns; “U" provides counts of

posterior mandibles with unerupted third molars, "ms" provides

counts of anterior mandibles with deciduous third molar tooth, and
"Py" provides counts of anterior mandibles with permanent fourth
pre—molar tooth.



L/R 1 W ht L/R 1 W ht

Phase 12 Phase 9 {cont)}
585 ®R 5¢.3 3i1.1 28B.Z2 i4 L 58.¢ 38.1 -
315 R 53.8 [34.2) 30.1 12 L - 42.1 -
3153 L, 81.6 44.2 35.4 12 L 52.4 35.¢0 29.3
184 L 587.9 44.7 36.5 12 L 632.0 - 37.86
309 R 81.7 411.4+ 34.8 12 R 59.8 27.0 (32.7:
309 L B83.9 42.1 35.5 12 R 58.1 36.89 232.1
369 L &1.2 - - 1432 R 53.8 31.9 28.7
300 R 62.0 - 34.8 295 L 59.9 38.0 33.1
184 ® (72} - 40.8 235 B 58.0 35.4 21.8
93 I, 57.5 37.1 32.8
Phase 11 338 R 34,2 33.2 29.2
393 R’} 38.7 25.3 33.9
383 L 83,4 di.3 - Phase 3
119 L 87.8 44.3 37.38 19 L B1.2 39.2 33.41
5 L 5RB.3 38.3 123it.7 19 L 6£5.8 43.1 3856.0
3 R 37.8 - 21.4 1 ®R 81.6 40.2 33.1
19 R 7.5 44.3 37.4
Phase 19 19 L 80.8 36.8 34.4
176 L 82.3 39.9 34.8 185 L 53.4 33.53 29.8
176 L - 34.90 - 447 R 532.7 332.3 31.&8
178 878 65.3 - 38.8 19 & B62.4 40.8 33.7
17 R 84.3 42.2 - 550 R 38.2 37.4 32.3
176 R - 41.2 - 9 R 26.4 35.8 31.2
176 L 55.7 {36.2; - 367 L - - 29.7
176 R 863.8 45.4 238.90 127 L 37.9 37.0 32.0
176 L 82.6 39.0 35.5 121 L - 43.2 35.2
1768 R - 38.1 34.5
176 R - 35.85 - Phase 7 -
176 R 8L.1 39.5 - 354 L B52.1 31.2 28.4
176 R - 43.4 - 830 R #87.1 453.7 35.8
178 R 54.7 35.0 30.¢0 5378 L 50.2 37.8 33.93
176 R - 38.7 - 533 L 83.6 43.6 37.5
178 R 87.0 45.6 -
176 1L s84.7 41.53 35.8 Phase &
176 L 82.8 4d0.8 35.9 1379 L &81.8 42.7 33.5
279 L 50.}1 20.5 27.5
Phase 3 858 L 58.8 368.2 233.1
43 L (57) - - 1373 L - 37.0 -
93 L 50.7 30.8 27.0 1379 R 52.9 34.5 29.4
7T R {57.4; 36.0 32.4 573 R 57.7 35.5 31.0
@3 1. 56.68 44.6 37.3 1115 L 57.6 37.0 33.1
93 R 5B6.7 37.53 33.1 981l L 58.1 34.0 30.1
93 R 85.4 - - 10783 R 55.9 33.8 30.6
288 L 61.9 37.3% 33.8 10 L 863.6 42.0 33.
96 R 64.6 (43) 36.2 911 R - 37.8 -
96 L 58.0 38.3 231.89 g78 L 586. 41.0 (32.4)
968 R 66.0 43.4 36.9 409 L 5b4. 33.4 30.8
96 R 60.3 37.0 33.4 408 R - - 36.6
96 R 682.7 38.2 34.0 409 L 60.1 - -
96 R ~ 38.5 - 20 L 57.5 34.7 30.5
14 R 54.4 36.0 29.1 418 R 58.9 34.6 32.1
283 L 63.7 - 34.4 442 R 55.8 35.5 30.5
104 R 63.1 39.5 33.5
317 L 58.3 37.4 -

23 Prudhoe castle. Cattle astragalus: length, width, "height™”.



3

L/R 1 W ht L/ R 1 W ht

Phase 5 Phase 4 {cont

1385 R 53.9 33.4 30.2

1285 L 55.7 33.4 30.3 793 ® 57.3 36.2 32.s8
1385 L $86.5 37.7 33.6G 793 R 55.3 35.1 38.8
180 r» 57.1 34,7 31.5 1708 ® 59.7 33.3 33.8
887 L A7.4 34.7 30.4 924 R 59.8 35.3 32.3
1501 ® 56.2 33.4 30.7 791 L 32,1 32.3 28.%
1259 L 352.1 {32.1) 29.1 440 L 54.3 32.85 Z9.7
809 L 86.5 41.4 33.7 440 R 33.4 30.2 129.8
1267 R 58.1 37.8 3i.9 411 R 53.2 34.4 29.85
1287 R a34.2 33.3 30.0 411 B 506.7 3L.1 27.4
1387 RO 83.0 38.7 33.8 411 L 54.2 34.9 29.8
1937 R O 60.2 38.3 32.8 411 R 80.3 353.0 32.8
12587 L 37.4 35.3 3i.4 411 R 3545.% 353.3 Z9.4
17 L BAa.s 34,40 21.8 41y L 54.%1 33,2 30.3
8523 L 33.2 34.5 29.85 1295 L 49.9 32.8 Z27.3
378 R 37.5 35.0 32.9
1312 L 38.3 36.5 3i.0 Phase 3

1293 R A7.4 35.5 3L.3 a0y R 58.0 38.6  31.8
1100 R 38.1 34.53 30.0 1173 L 682.8 42.1  34.1
1100 L 53.4 31,7 29.5 1173 L &3.0 40.2 35.3
1200 L 59.5 26.0 30.2 1173 R 56.2 34.6 29.8
1100 L 53.6 33.1 29.3

464 L - 2.9 29.5 Phase 1

110 I 50.6 30.8 27.5 1043 R 64.9 - 35.5
1130 L 58.53 368.4 32.6 1045 R 80.7 36.39 32.4
118606 R 59.5 38B.7 31F.5 861 L 538.5 35.7 32.1
1i00 ®R 56.9 36.0 32.3 1240 1 58.7 35.6 31.2
12583 ®H 50.9 30.9 27.5 1045 R 54.0 32.53 28.4%
1239 R 32.2 32.353 28.8

507 L 54.5 33.9 29.3
1299 L 55.8 33.1 30.5

1265 ] 51,7 31.9 28.4
1160 R 34.5 33.3 29.9

110 L 34.5 32.3 30.1

278 L 54.1 36.5 30.2

1100 R 62.4 43.3 35.5
Phase 4
i296 R 31.9 32.0 28.%6

1296 R/ H0.9 37.4 32.8

411 R 80.8 35.7 31.5

411 L 53.7 33.2 29.0

1411 R - 33.5 -

431 R 56.6 34.0 30.8
1618 L 34.%1 34.2 30.0
1703 ® 64.7 38.1 34.1
1709 R 64.5 41.3 3b6.1

411 R 50.8 32.2 27.5

411 R 57.7 37.9 32.2

411 L 60.2 41.5 33.3

411 R 80.2 40.1 34.5

Prudhoe castle. Cattle astragalus (cont): length, width, "height".



13 167 27.3 50.83 26.5 23.8 18.9 24.3 19.7
173 - - {80 - 24.7 28.4 22.5
300 - - 60.1 (31.7) 28.2 23.5 29.1 25.9
i84 - - 50.1 28.9 23.1 20.7 23.7 22.9

Phase 11
180 - - 4.5 34.4 31.5 23.8 31.3 Z6.7
441 - - {83 -
441 - - 35.5 30.9
18 - - 2.0 32.0 29.1 25.4 31.2 23.8
3 175 28.4 54.6 - 9g.7 23.3 25.3 21.7
5 - - 0.3 31.1 28.2 22.2 28.5 23.8
5 - - 56.5 33.8 33.5 23.3 31.3 24.7
Phase 1
176 176 25.3 50.1t 27.2 22.8 20.0 23 21.2
176 - - 350.3 28.4 24.3 21.3 23.3 13.7
Phase 9
93 - - 50.4 27.8 24.7 20.5 23.8 13.1
7T - - 2.0 28.0 23.2 20.7 22.1 13.1
320 - - 50.2 33.2 27.1 23.2 28.53 I5.12

96 - - 529.3 27.7 ©24.6 19.8 25.2 21.3

96 - - 53.3 30.3 24,7 20.7 26.2 22.6

396 - - 52.5 30.0 30.3 22.2 29.8 21.5

96 - - 52.8 27.8 25.2 20.9 24.7 19.7

96 - - 50.8 31.3 29.7 23.3 27.7 22.4
132 176 33.5 63.1 30.83 32.4 24.86 28.2 22.4 fasym)
132 -~ - 50.9 28.0 23.2 20.2 24.4 21.5

14 - - 52.2 31.4 29.0 22.6 30.3 24.2

14 - - 59.3 30.6 28.2 21.5 28.2 23.9

14 - - 59,0 30.7 28.2 23.7 28.3 21.8

1 - - 4.6 27.2 22.5 19.2 23.5 20.8

14 - - 54.4 29.1 25.5 20.2 26.1 21.2
104 - - 62.7 - 9.3 25.1 30.9 23.9
313 - - 61.3 32.0 28.1 21.7 30.8 24.3

36 - - 50.2 - - - 28.2 21.9

a5 - - 51.8 29.7 24.2 21.2 25.2 21.9
193 - - 57.0 30.5 27.3 24.35 27.0(23.03
298~ - 65.2 32.9 30.3 23.0 32.0 24.3
295 - - 49.4 27.1 23.5 13.9 24.3 20.8

33 - - 39.1 28.9 24.83 21.4 24.7 13.8

28 Prudhoe Castle. Cattle metacarpal: length, minimum shaft width,
distal width, maximum diameter of condyles, W. Cond, #. Troch, W.
Cond, and W. Troch. (The metacarpal marked "asvm” shows lateral
extension of one trochlea, possibly due to excessive stress during
life.)
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W.Troch,

length, minimum shaft
W.Cond,

condyvles,

metacarpal
maximum diameter of

Cattle

Troch.

W,

distal width,

Cond and

28 Prudhoe Castle.

E
W.

widih,



Phase 12 574 - 48.5 27.3
308 209 51.8 29.3 19 - 51.2 28.5
134 - 530.4 25.9 402 - 43,5 {(28.4;
134 - 50.6 29.2 200 - 55.8 29.12
134 - 47.8 28.5 153 133 (48.5) 29.2
153 - 80.8 33.2 {asym!
Phase 11 39 189 - -
441 - 32.2 28.4 167 - 45.3 27.7
441 - 48.2 29.4 397 - 45.5 28.8
37 - 50.0 - 121 - 55.7 -
333 - 54.1 21.8 121 - 82.5 34.72
393 12023{46.8:{27.7) 21 - 49.5 29.1
13 - 49.8 {(26.9) 121 - 50.1 31.6
3 - 492.9 29.9 21 - 0.1 23.1
35 - 50.2 9.1 121 - 50.7 27.5
Phase 10 FPhase 6
178 - 53.7 3t.8 703 - 46.3 27.8
175 - 59.8 34.8 101 - 47.2 {26.5"}
178 - 37.0 32.9 20 - 43.7 -
178 - 1.2 32.3 fYasym)}
175 - 56.7 - Phase 3
176 - 49,8 - 587 - 2.2 33.7 {asvym)
176 - 56.7 (30.7 818 212 54.6 31.9 {asvm
1333 188 44.9 26.0
Phase 9 1394 209 52.0 29.7
90 - 37.5 31.6 {asym) 1394 196 350.5 27.4
320 - 536.4 -
986 - 50.3 30.2 Phase 4
36 - 47.0 27.4 411 190 57.3 - f{asym)
96 - 48.3 27.3 1296 209 54.2 -
36 - 7.4 29.0 5319 200 46.8 27.4
181 - 53.9 29.0 513 1389 46.9 26.8
132 206 {57.6) 29.3 {(asym) 411 209 (53.2 -
293 - 38.1 33.2 411 - 53.5 28.7 fasym
14 - 7.6 27.9 411 2067 32.7 29.8
14 - (B85.1) 33.7 411 207 53.9 29.6
303 - 49,5 - 411 197 - {z7.1)
138 - 56.3 32.3 519 2068 55.8 29.5 {asym)
95 - 54.8 - 519 203 53.7 29.5
36 - 18. 4 - 1274 236 59.8 33.9 {asym!
193 198 - -
295 - 56.7 30.6
131 204 57.8 30.1

24 Prudhoe Castle. Cattle metatarsal: length, distal width, maximum
diameter of condyles. {(Metatarsals marked "asvm" show lateral
extension of one trochlea, possibly due to excessive stress during
life.)



Tables 30-42

3done counts at Prudhoe Castle, phases 1-12.

N

unfused =piphyses’: are

tErr et

The articular ends only {"IF" = fused,
r r

Diapnvses are not included in order to avoid double counting.

e
o

Al
{

"o

"Scapoula U" are scapulae
very voung individuals).

to which the coracoild had not fuased

s
It

o fram

ER

The "Scapula category is for damaged scapulae in which the state of
fusion of the coracoid cannoi be determined.

"Calcaneum” only calcanea with part or all of the astragalus articular
facers are counted,

The "Calcaneum 7" category is for calcanea without a shaft and tuber
calois {ie; the state of tuber calcis fusien cannot be determined).

"distal Metapodial” includes metapodials which could not be identified
as metacarpals or metatarsals.



oust. Mandible Ma - = 12 2 - - -
ant. Mandible ma - 1 i - - - -
' L = 38 1 = jEE N - - -
: N 12 L
Scapula {glenoid: U - - 1 - - - -
" 7 2 1 - 1 - - -
3 PN v N
: L - - - - - -
d? 5. Humerus 2 3 2 = = = =
dist. Hadius I3 L - - - - - -
z : r . = . - - - !
dis- “letacarpal U - - - - - -
t " o 1
i L = - - - -
dist. Femur U - - - - - - -
b N 7 2 1 = - - - -
dist. Tibia U = 1 S = = = =
" ! F 9 3 i = = = =

2
%
pos
0
o
®
[
=]
|
|

Astragalus 11 2 3 - — — =
dist. Metatarsal U = = = = - -
" " F e — i - =] =

i
|
I
I
|
{
|
[
1
|
i
|
|
t
|
i
|
1
i

Other species: Dog mandible 2

PHASES 3, 2 & 1 Bone counts


http:specJ.es

pust. Mandible /Ma i i 4 - -
ant. Mandible ma - - 3 = = = =
N P - 1 23 1 i - -
Siznula “gilanoid; U - 1 ¥ = ~ = =
" T 2 11 3 - - - -
s Rl o) - 3 — — - —
d_s5%. Humerus 3 7 3 it - 2 -
4 P TN 1 B 3
3 L3 0 vadias v L = = = == = L
’ ' F 4 3 1 = = = -
disrt. Metacarpal U = - - - - -
! N v 3 = - % = =
dist. Famur i I 2 - -~ = - -
N ! T 3 - - - - 1 -
dist. Tibia U 3 - 2 = = = =
! v v 25 20 3 - = i =
Caicaneum 5 3 3 19 = = & =
o o 10 1N - - - 1 3
[& e L v i i
’ 2 10 1 2 - - - -
Aszzragalus 30 3 5 i 1 2 =
dist. Metatarsal 8 — - = = - —
“t " F 1:3 _ “L - B 1
dist. Metapodial U - - 2 - — ~ —
" 2] ™
F - —~ 4 — - - -

Other species: Chicken humerus 1

PHASE 4 Bone counts



post. Mandible M3 2 2) g8 2 = = -
ant. Mandihle T3 - 5 4 1 - - =
i " Py 1 I 23 1 - - =
Szapula ‘glenoid: U - - - — - —
! K 3 3 5 2 - ~
g o = : ! i - _ -
dist. Humerus 3 2 1 3 = - -
dis%. Radius g L = = = = = =
" ' o 2 L - 1 1 = =
1ist Metacarpal 184 2 = - = - -
* ’ F 5 == l = S =
disz. Femur 181 L 2 - - - _ _
" ! i ) o - - - - -
disz: Tibia g 2 B 2 - = - =
" " v 24 14 3 - - - -
Cal-:aneum S 5 = - ~ =

dist. Metatarsal U — —_ - - ~
. i F 5 _ - _ — —
dist. Metapodial U 3 = 1 &= = = -
N B — . i - = = -

Other species: Dog mandible 1
Chicken tarso-metatarsal 1
?chicken femur

PHASE 5 Bone counts



post. Mandible/Ms 3 i RS - - - -
ant. Mandible o3 3 - 2 -~ - - -

v " X . )
& AL o ) - - - -

Scapula {gleaoid; U - i 2 - - - -
’ @ 2 7 j 2 _ _ _
| (j) J[_ l - — . . -

dist. Humerus i & 1 1 - - :

dist. Radius U i 1 1 - - = -
e il i T — —_ —_ - p—

“ [ -

dist. Metacarpal U - - - - - -
! ! ) 2 - 1 - - ~
dist Femur 0 - i - - - - -
i " F 3 ! - - - - ~
dist. Tibia U 2 - - - - - -
! N ) 17 ] 1 - 1 1 -

Calcaneumn U 4 1 4 - - - -
" ; 5 5 - - L L -
123 -y 7 - 1 . - . .

Astradalus 20 3 - - - - -

dist. Metatarsal U - - - - 1 -

N " F 3 1 1 - 2 -
dist. Metapodial U 1 - 1 - - - -
131 1t F — - l - - . -

Other species: Gooese humerus
?Goose femur

PHASE 6 Bone counts



CATTLE SHEEP PIG ROE FAL RED HORSE

post. Mandible/Ma - 3 1 - - - -
ant. Mandible ma - 1 1 1 - - -
B " Pa - 1 = - - - -
Scapula {(glencid) U - - - - - - .
£ F 4 - — —_ — . —

1 <> - 1 - —- - — -
dist. Humerus 1 1 - - - - -
dist. Kadius u - - - - - - -
1 114 F 2 1 e — - - .
dist. Metacarpal U - 1 - - — -
¥ ¥ F 2 1 . P . "
dist. Femur U - - - - - - -
1 [T} F _ — — — — — -
dist. Tibia U - 1 - - - - -
] 1 F ]. 3 _ _ _ 1 _
Calcaneum U - - 1 - - - -
" F 2 1 - - - - _

1t s 1 - — _ - — -
Astragalus & 1 - - 9 - -
dist. Metatarsal U - - - - - -
Tt 131 F . — — — . .
dist. Metapodial U - - 1 - - - -
] i F _ - - - _ - —

Other species: -

PHASE 7 Bone counts



CATTLE SHEEP

post.

Mandible/Ma

13

¢

tt

€

Metatarsal

"

Metapodial
1"

PHASE

8 Bone

counts

PIG ROE FAL RED  HORSE
2 - - - -
2 — _ — —_
1 — —_ — —
1 - — — —
— — 1 1 -
1 - - - -
- —_ 1 — —
— — - 1 —
species: cock tarso-metatarsal 1

hen tarso-metatarsal 1



CATTLE SHEEP  PIG ROE FAL RED  HORSE

post. Mandible/Mz 17 48 15 1 - - -
ant. Mandible ma 2 7 - 1 - - -
" v Pa 4 30 12 - - - -
Scapula {(glenoid)} U - 3 - - - - -
" F 17 24 ~ - - 1
" ? 6 13 1 1 - -
dist. Humerus 17 40 & 2 1 1 -
dist. Radius U 5 1 1 - - - -
" " F 10 20 - 1 - - -
dist. Mectacarpal U - - 1 - - —
it 131 F 2 3‘; 2 e — . .
dist. Femuy u 3 - - - - .
1t " 4 ) B B 1 B _
dist Tibia U 1 1 - - - - -
" " F 20 50 2 - 5 1 -

U 3 1 - 1 - -

* P 8 6 1 - 2 - ]

" ? 12 1 2 - - - -
Astragalus 30 14 2 1 3 2 -
dist. Metatarsal U - 1 - - - -
" " F 24 3 1 1 - 1
dist. Metapodial U 1 - 1 - - - -
154 +f F 1 - 2 — . _— —

Other species: Fox mandible 1,
" carnassial 1,
fish bone frag.

PHASE 9 Bone counts



CATTLE SHEEP PIG ROE FAL RED HORSE

post. Mandible/Mxa 3 14 4 2 - - 1
ant. Mandible mx ~ 5 1 - - - -
" " Pa 3 & 3 2 - - -

Scapula (glenocid) U - - - - — - -
" F 11 7 - - - — -
1 L7 1 3 — - — — o
dist. Humerus Z 7 1 1 - - -
dist. Radius U 2 - - - - _ -
o t ¥ 4 4 B B _ B _
dist. Metacarpal U - - - - - _
¥ 41 F 3 1 p— — . —
dist. Femur U 2 1 - - - — -
" 1 F — ] - - - - ]
dist. Tibia U 1 - - - - - -
" " F 8 9 - - - - -
Calcaneum U 4 - 2 - - - -
i F 6 4 - - - - -
" ? 10 - - - - - -
Astragalus 20 7 - - - 1 -
dist. Metatarsal U - - - - - -
13 ¥t F 7 1 1 —_ . —
dist. Metapodial U 2 - - - - - -
1 1t F . . - — — - —

Other species: Fox mandible (L)

PHASE 10 Bone counts



CATTLE SHEEEP PIG ROE FAL RED HORSE

post. Mandible/Ms 7 t 1 2 - - .
ant. Mandible ma - 2 1 - — - ~
" " Pa 2 3 - 1 - - -
Scapula {glenoid) U - - - - - -
" F 7 2 - - 1 _ _
" e 1 2 - - - - -
dist. Humerus 5 16 1 - - - _
dist. Radius U - - 1 - - - -
" " F 4 3 - - - - ]
dist. Metacarpal U - - - - - -
" " F 7 1 - 1 - -
dist. Femur U - - - - - - -
¥ 14 P - 1 — — . . —
dist. Tibia 4 - - - - . - -
" " F 5 18 1 - - - -
Calcaneum U 1 9 - - - — -
" F 1 8 - - - - _
" > 2 — — —- — - -
Astragalus 7 1 - - 1 - _
dist. Metatarsal U - - - - - -
" " F 8 1 1 3 _ _
dist. Metapodial U 1 - 1 - - - -
[ (1] F - - - - — — —

Other species: Chicken humerus

PHASE 11 Bone counts



oost. Mandible/Ma 3 3 L L - - -
ant. Mandible hife] - - - - - - -
(3] 13 D:1 o] ] Lo = = - =

Scapula “glenoid) U - - - - - - -
24 z , ; ] ; ~ - )
B + X -
2 L L = - - - -
y El ~ _ — .
disz: Humerus e ) - -
dist. Radius U - ~ - - - - _
! ' v L 2 - - - - -
dist. Metacarpal [ L - — ~ — = -
’ i’ ¢ 1 - g - - _
dist. Femur i - ~ - _ _ _ _
- ' ) 2 1 - - - ~ -
dist. Tibia L ~ ~ - - - _ _
" o F 3 5 1 - -~ — -
i - . B
Caicaneum L 1 - 1 ~ - ~
o 7 3 I _ _ _ _ _
" . S - ) B } - B
istragalus 11 4 i - - - _
dist. Metatarsal J - = — _ _
re A Ind g | o = =
¢ -+ 3 i
dist. Metapocdial U - - - - = - -
e (3] F _ _ s =t = = —

Other species: -

PHASE 12 Bone counts



T 12t ALY




|

fa2



i -B 7-8 10 & i1
N N —_— N — N
~ ~ =} A N ' o~ N e}
; T T T ; 3 T [* T i i O
| e
R T ’_

| |
i |

-6 7-9 10&11
[ i T T ) T YL T T T i T T r T T T T U”

1 ®
, i D
| il i-
| |
| |
i ‘ .
| [ |
| |
l R i ‘_
“ - -
1-8 7-9

| T T T T 1 L T T 1 T T T T T T t IR
\
- | @
| |
- [
- L
I (
| L_.
- L



phases

g-11

1-8

M3-cattle |
4 7
21
NN

young old

Crown height

Cj-j



phase
1

s
0l N & K 3
2 [
(Qf' me *'ﬂ
|
2‘ X
gTN§ 'J\\j
0t Nl =Y Ny
ol N N NER
A N
NNV
8L Ql
5 1 Q
Lt <
g
01 \\ [\sﬂ
4
T k
ol N N

{ ON N
2r ~
0l N NS
30 35 40 45

Astragalus  widt

century AD
8th

1630 onwards

16-17th

16th
15-16th

14-15th

13-14th

13th
12th

1-12th

e
($]
ar



H. % ; 6

, m\...,. n\aw
yibuan
0% GE 0¢
— 10
12 6-G sasoyd
Ty
- § # m 1130l Sésbyd
9)jpo -t
)



N S oy o o o

Astragalus - sheep

_l

/

phases 9-11

y%'?/}/yzu - g

%

phases 3-8 %
7 0oz 7
L A 2/ %!
15 18 20

26 28 30
Length Width

LA’)
"



N
<
N

!

. 2L
ATA L Z7AL
10 L
8 L
, 6¢
4 [
2 [
0 LI . VA VA

2
N ,

30 335 40

Length

oha

v
Vo
i/ :
l ng

/

A
;%ML 1

12 14 16 18 20

Width




0]
» .
-l
1> Oy
e
= r
[0
£ A0
T .
O A Q
(SN ]
LY 23 4>
(VI S 40
o
<o 9]
IRENG]
-~ 12
= 5y I
D 0
™o 3
& o}
o G
Y
@
< ow (&)
2t 12
D] D
52| o QO S,
A o [
=T qM ) "o
[ <
(oK m o> O
e —
! A [}
ol T O
] 3 W
-1 o v @
4 € o3 >
dp] o o a
it 42 0O <1
&) Q
£ > =)
=] ~— o
[ @ 0 3]
s} 1 ed
£ 2 ™
o W )]
[ay @ O X
4 (SIS -



OIS S T T S o e et A Pl

—vlln:ﬂlvl.dlll1..vldl.!:._. o I_. i A..ﬂ..liﬁlli',_
(e, a0 et O3 0

[

contex
1 one

;A
Ly

W o~
» B
el

ﬁchﬁp ChsTLE. 433 &« 9.




g .3.5....@.1..5 5




)

<

pt.i)iq (;yd ; ‘-

"0 $ EQ
HEY?

Lo

1

QY
. 'hl

"

Two cattle me%tatarsals in anserior viaw (4distal S0&s )
NVL5a asymmebtrical distal eads. The one on tne l=7% i3
from context 33, phase 3J; 3nd on sae right from
context 587, phase 5.
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