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Envlrolillental ArcLaeolol.j'j 1:[li t, 1;[',1 versi ty of Yorl~. 

Introduction. 

Tile site lay to the north of tt.e eXCdvcltiollS .)t tIle Par~- (for a 

report on tt,e bones frol', tt"E: Purr: sec [;cott, fortLconif1S) ~Jitl'drl the 

western defences of the city. 'T'l.e ,"!Tea \'idS very stec[:ly sloped east 

to ,",'cst, ':lIld \"u5 SCpdrdted inn' tl;{' r(irr: I,y oJ "Ollld!l strpct (\Jest 

rarade). prom docu[:'.entdn' sources it would secn that eluring the 

[1,ed1f'val period, it was iJ residcntldl ared I>.itt,in the city · ... ·alls. 

r,ecause the area II'dS al,Qut to )- e red(~vt, lopell, tIle CXCciviltiol1 of 

tl'e site was rcit,ill (or.e SCdSO!IS di'J, 1071) d!;d l d:>iC<111y involved tIle 

cutting of t~iU I.-shaped trenches. "11e5e Tf~vealed a sectiofl of the 

T':otr'on city \-;all wi til contclf,por":-Jry rdrl[-,iHts, ilnd () l<3tcr interval tower 

set into trle dcfetlces. /. lqr{jl~ iTOi"ortillr. C'f tl,e I"one frOI'l tile site 

was recovereel from mC!JieVdl fedtUTrs suc], as pits, dumps arid 

reriistritJuted wall an:J rd!llhlrt 1:.aterial. 
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For tile pIlrpose of tllis rfC\'()rt, tlJe hJllf' I';aterial I as f'€Cll 

on]dPisecl into s(>V€n ct:ronc,lofJlc<Jl ';rt)lH'S, dr,d they .:-nc liste(; below: 

1. r:oman 

2. 11 tt, Century 

3. 12th Century 

4. 13tl) Ccntllry 

s. r~arlY )'cdieval (!)-DtJ. Century) 

G. Late r:cc1ieval (H-1Stl. (er:tury) 

7. r'ost l<ediev,ll CIGtl rer,tury-r:ori{)fll) 

In addition, ttlerc was <l Vl.'ry tillY pn'l,ortieJll of u[ll'liasf-d 

J"Jt(,T luI, <11.01 ,1 5iI\IJI(' l'Olltt~Xl ri'cu}d('<1 dS ;'"I;':ull. jlri1t:t\Vef, Illes(: <lft,\ 

IJ~it lll('llidt'fi 111 tl,t, t\-~I,prl d:' 1111' jlil!'iI'lo) "~I )'(l\,~:, 111VIJjvI'd 1:; :;fi f:I'I<l11 

• 11t \1' Illll,II'! ('liI'I'ill .\1'11)11\ I;'] II, l,tI"'l 1'11,0[01 t, 

In tot':ll, the site yit'ldpll 03('11 I,(.)H' 

proved to I'e iclelltifial1le (see ')'...l):'ll.' 

I'dll.! 11111.1':'; •• 

fr;J'JI','t'I,ts of H);lct, {,(,% 

for a list of tIle slJecles 

itlentified). 'HIe t_rescrvatiofl of tl,t' LOlle hdS very goOd, for whilst 

it ~'dS very irdIJ1T1cntdry, less tl.dll l'{, '{,'dS hCdvily d),raded, and o!lly 

1.26 of all idEntified t,one s):u'JH.'d si!)rls of i',avin,,-: lH,en gr,u;.;ed. The 

j,tl!,e in 'J(~rl('rdl ' .. ,'i1.$ (,ehre-l'rp'.ql in di'\ (drdilCl' o1il.1 not fT i,d-,le, hy 

COI"ILlet(~ CUI1t.rd::;t. Ilowevcr till' j,ur,,' 1101' c,lilt"Xl 1'1' \o'd~; Vt'rj' 'frt'sh' ill 

a['pearance and pale in tlUC. 
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Methods and Techniques. 

necause most of the 173 llUIll' bl'arlTlI] CUlltcxts contdincd so !e~1 

bone fragments, information was recorrlcd orl Sl~all index cards. The 

data collected were as follows: 

1. An estimate of the quantity of Ilone ['er context e.g. two boxes. 

2. Any features of preservation e.g. gl1ilWillg, ctlarring or ahrasion. 

3. The species, skeletal elemCTlt or fra9rnent type. 

4. Dental attrition and eruption state (Grant, 1982). 

5. Disease nr injury. 

Ij, '!'lIe !UtliOII vi tilt' 10TH.;t'(,llt' t'1'll'tIYt:ll'tl. 

7. Non metrical traits c.g. tIle [lreSenCQ or allsencc of the second 

premolar In the mandibles of cattle Bn(j sheef'. 

8. Any evidence of butchery. 

There wc.:r'~ five ::PJbr;tiJllt1.-..11y Idrl]er COlltexts WIllet. were recorded 

11\ IJrcohu' Ilutflil 011 tltlt:!t'1ltll'/ dtltl1lJIII'd :Jjll'otu dev1s(!tI j,y Dr. Terry 

O'Connor. AdditionallY, llIeasurc[ilcnts werl~ tuJ..:cn 011 the more complete 

I,OtltHt U.G 1 II IJ VitTII1br t;lJl1llur:l I',HH'I,I 1III 11,t: 1)'/;:i1".,"11< dt!vl :'i,!d I,y vnfl /jen 

(lriesCh (1976), Bllt! these fottll tll~J HulllPtn' ilJ'l'ldvp 1111 J Jllllt1!l fit til£! 

end of this report. 
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Recor d ing slleets, i ndex cards and o tl ler a rcl,i ve materi<Jl are 

stored at ttle ErlViron lr,en tal Arcl ,ae o l og ,' Unit, IJni vc r s ity of York, and 

tt,e bon es the ms elv e s are tl ,e I'r D~:e r ty of t ile 'Tru s t f o r Linco lnshire 

Archaeology. 
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Results. 

Abundance and Frequency. 

In determining the relative importance of the various animal 

species represented on a site, a flumber of tecllniques can be apPlied. 

Firstly, calculating the total nU~lber of identified fragments for each 

species gives some measure of abundance (Table 2), although the poor 

preservation and retrieval of small Lones can distort the 

distribution. Secondly, on larger sites yielding more bone, it is 

Possible to find the rnirlimurr. DUln!.>er of individuals of any 'Jiven· 

species by counting ttle Most frequelltlY uccuring skeletal elen,ent, 

although Ofl a site SUNl as this, consisting as it does of so many 

small contexts, this technique Is not really applicable. Instead, a 

very Simple method of calCulating the frequency of species 1s to count 

the number of contexts in Wllich a given species is represented 

(0 ~Connor, 1985).. To compare frequency across phases, the fiurobers call 

be standardised by diViding the number of contexts in which a given 

species 1s found by the total number of contexts from that particular 

Phase. The reSUlts are given in Table 3. 

Cattle was by far tile i"Ost cOMmonly represented species both in 

terms of frequecy and abundance, but WIldt was remarkable was the 

consistency of these percentages tllroug!H)ut the early medieval period, 
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:varY1ng between 91-.3 and 95.2% in terms of frequency, and 4~.2 to 

"44.9% abundance. 

The distribution of sheep bones was even more consistent. 

Between the 12th century and the late medieval period the figure 

:rema1ned constant at 85.7%, and the abundance fluctuated only between 

"36.2 and 45.8% for the same period. 

pig and horse were fairly frequent but never abundant, throughout 

all Phases of the site. Species such as red deer, dog and cat were 

scarce. Small mammals and amphibians were only represented in the 

'Roman phase, and then only in one context eRF), but this is almost 

certainly a consequence of not having sieved material from the site. 

~lmilarlY the proportions of sniall fist! such as eels in no way 

represents their true importance as a food item during the medieval 

period as highlightedat sites such as Lurk Lane, Beverley (Scott, 

forthcoming) wtlere only wtlen soil samples were sieved did such species 

ueconle apparent. The considerable flUctuation observed in ttle 

frequencies of bird species is probably a consequence of the small 

numbers involved. 
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Carcass components 

The four largest contexts from the site, which were recorded In 

:fu11 , were further examined to assess the proportions of various 

"Sk:elet~l; elements being deposited. This was achieved by calculating 

','the total number of· fragments of a specific carcass component, and 

dividing it bY the number of times that cOI1!ponent occurs In the body 

,of one' individual e.g. If a context contained 12 sheep l"lorn cores, 

,the standardised figure for horn cores would be six, as each 

,individual normallY possesses one pair of horns. The results are 

presented In Table 4. 

Sheep were under-represented by ribs throughout all contexts 

WhiCh Is SlightlY surprislng,but may suggest that the Illajor meat 

bearing portions of the skeleton were tIeing distributed elsewhere. 

Overall, contexts AJ (Post med,icval) and P.l·1 (l1th Century) were the 

most alike, both containing high proportions of sheep leg bones 

inCluding the metapodials, and !lead uones excluding horn cores. 

Context AR, of late medieval date also contained a large number of 

sheep 11mb bones but not such a higl1 \,ror-ortiol' of st~ull fragments. 

Context EK, of 12th Century date was slgnificentlY differetlt from the 

other three contexts 1n terms of sheep carcasS conponents, containing 

as it did high percentages of scapula, pelvis, skull, metapodlals and 

horn cores, but a disproportionately slnall nunlber of 11~tl hones e.g. 

humerus, femur, radius dtld tibia. 
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The distribution of cattle carcass components produced rather a 

different picture. Bones of the skull predotninated, and throughout 

~ll phases rib was under represented. As with sheep bones, the 

earliest and latest of- the contexts (EN and AJ respectively) appeared 

.to be the most alike, containing a high proportion of limb bones. 

Context EK contained a high percentage of fore lirr.b onlY, and context 

AR, a disproport1onallY large nunber of scapulae and pelvic fragments .. 

The paucity of pig hone meat)t that it was [lointless to analyse 

the distribution of carcass coolPonents. 

Because the contexts cover such a tlr.le span, and such patterns as 

existed (i.e. the similarity of ~M and AJ) cannot justifiablY be 

eXPlained as evidence of specialised butchery continuing in the same 

area o~ the city in the sa~le way over several hundred years, the 

contexts probablY represent a random distribution of butchery and 

household debris. 
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Biometry 

Where possible measurements were taken on the more complete bones 

using the standardised system of lneasurements devised by von den 

Driesch (1976). The results are presented in the biometry archive at 

the end of tllis report. 

No one borle produced a large enough ~:casurahle sam~le with whictl 

to make direct comparisons with material frotn other Sites, but 

generally the range of measurements matclled those from other sites in 

Lincoln e.g. Flaxengate (O'Connor, 1982) and The Park (Scott, 

forthcoming). 

Perhaps at some future date it may be possible to make a detailed 

study of the biometric data already available for tile city from snlall 

roedieval and Roman sites. 

Butchery 

Only a relativelY snlall nU!llt·er of bones frop 

signs of butchery (3.3% of tt1e tot{Jl tlumher 

ttle s1 tc showed 

of Identified bone 

~ragments). Because ttlere is an allijost infinite number of ways of 

carving up a bone, taking into account the ~irectlon 1n which the blow 
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was struck, and the portion of the bone lJeing butchered, specific 

butchery methods were not quantified: rather, the most frequently 

repeated butchery practices are discussed itl general ter!ns. 

Most butctlered bone \~as that of cattle, although some !lorse, Pig, 

red deer, and sheep bone had beet) reduced to smaller Units. A high 

proportion of the butchered cattle bone ~Jas vertebrae which tlad been 

cleaved down the median sagltta1 plane. 'rllis indicates the practice 

of SPlitting ttle carcass into sides (a wllole beast was otten too heilvy 

to be hung, and a 'side' was a far ~,ore manageable unit). Tilis 

procedure has been recorded at oUler medieval sites e.g. flaxengate 

(O·Conoor, 1982) and Lurk Lane, Beverley (Scott, forthcomitlg). 

In addition, the proximal and distal ends of long bones such as 

tibia, femur, radius and humerus exhibited a variety of butchery maries 

Which suggests the further reduction of ttle carcass into the major 

meat bearing portions of the body. However, because so few bones were 

butchered, no real patterns in butchery tectlOique could be discerned, 

and coupled with a study of the carcass components which showed no 

concentrations of specific skeletal elements, there appeared to be no 

evidence of speCialised butchery of cattle on a large scale. 

Evldence of the butchery of otller a!limals, such as there was, 

consisted of paramedial1y split vertebrae (for sheep and pig) and a 

random selection of chopping and knife cuts to the 11~lb bones. 
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Ay e ut deat l, . 

T'liO If,e thods of estiluatilll; tl ,e , 'I 'I ,r oxil"J te <1IJe at d ..·•• tl, of cattle, 

Slle er el f" , , . jy "ere a [' l-- li£'d to ti le da ta . I i rztly a stud y ~'a~ made of 

tile enamel tOOtil 'lear (Jattern s of t ile l c..c: r I"o lars und prenlolars using 

the systern devised by Grant (1 '; ,'2) . li lis vias coul'led witl l a stu cl y of 

tile e rupti o n ti me s o f tt,e l ower den titi o n (5ilver , 1%9) with 

alne ndments py null an ti Pa yn(;' (1 98 2) f or I i (js , arid Payne (19 04 ) f o r 

cattle and Sheep . All ind lHJil.; l c s I~i t h te e t h s till 'i n situ' were 

exam ined and these methods dl ' Pli ed . The r e s u lts are giv en in Table 5. 

What tilere s u 1 t s s how for t I r: ca t t 1 !C i s . are Ilj a r k a b 1 e c o n sis ten c y 

ove r all phases of t ile site wi til no il ·II 'at li [e inui vicluals Vlha tsoe ve r 

(les s th an two years o f age at dea t h ). Il o_ev er tile s af"lp le was so 

sloall as t o ma f:e further conc l usions p lrt'ly sp'cu lati ve. Sirnilarly, 

tile s mall sa rnp le of p i g ~Ial , d i bles produce d a t yp ically diverse 

distributi o n o f ages .'ith a Ili gh p rol'ortior: of i ll(",d ture i ndi viduals, 

an d no apparent chan"e ill a'.le cl i st ri hu ti ()n ov e r ti l,le . Tile sheep did 

produ c e a reasonabl y large samr le w i t ~, sOI:: e Roma n Illateri a l, and tllere 

di u seem to lie sO/ro e chanye in ti,e dg e d istr il.ut i on , 1<1 ti l a hig lier 

I'rOI)(1f tiol1 o f imrnature s l;e el' i n the ROlr.,J 1l anu 11 ti l Celltury de posits 

t hun the l a ter le ve ls, ,l ltll (t ugil tl.is C Oll I " I e a r esu lt o f scilnp li ng 

error. 
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The second ageing technique appied to tile data was that of 

calculating the proportions of fused lO!;(j bone epiphyses to un fused 

based on the work of Watson (1978), In the four largest contexts from 

the site (Table 6). Whilst the num~ers were rather small, they appear 

to validate the dent«l evidence .in that the ~\ajorlty of cattle appear 

to have been mature. Sheep fell into the subadult to adult category, 

whilst the scant evidence for pig does seem to indicate that theY were 

being killed off young. Variation betweerl the COlltexts Is slight and 

probably not significant. 

Non Metrical Traits. 

A number of discontinuous geneticallY determined traits were 

recorded in the bones and teeth of the major domesticates, and they 

are listed out below; 

1. The presence and absence of a second prernolar in the mandibles of 

'cattle and sheep (flOdrews and lIoddle, 1975) 

2. The occurrence of· a reduced third r"olar in sheep and cattle 

rnandil':lles 

3. The position of the nutrient foramen in sheep femur (Noddle, 1978) 

4. The ratio of polled to horned sheep I and the occurrence of 
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polycerate individuals. 

The results are presented itl Table 7. With reference to the 

absence of a second premolar, only one cattle mandible exhibited this 

feature, Whilst In the 11tll century deposits, 12% of sheep mandibles 

(3 out of 25) did not possess a secollrl premolar. It Is likelY that 

this represents the remains of a single s~all pOPulation and lor that 

inbreeding was taking place. Througllout the other phases the 

percentage of sheep without a second premolar is very small indeed, as 

one would expect on an urban site of this date. 

The sheep femora showed a characteristically Iligh proportion of 

nutrient foramina in ttle proxitnal locus (87.5% of identified fragments 

of this section of the femur shaft), witl, very few distal foramina and 

even fewer in the mldsl~aft position. T)lis is a tYPical riistributlon 

amongst modern sheep populations and is also replicated at sites such 

as flaxengate, Lincoln (O~Connor, 1982) 

Polled sheep were in a minority (11 cases in 79), but there did 

~ppear to be quite a concentration in the 13th century contexts (5 

'~ases 1n 16). This is interesting in that at the site of FlaXengate 

(O!-Connor, 1982), pol.led sheep were not represented before about 1120 

,and continued to become progressivelY more abundant throug-hout the 

;;;ke'~ieval: period until: they actually outnul1ibered horned sheep. Whilst 

\~~~~- numbers "-for West Parade are small, the observed frequency of 

'l~oL'd sheep seems to confirm the long term change in the sheep 

J?o,?ulation seen at Flaxengate. The one polycerate individual is 
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simply a random mutation. 

unimproved breeds. 

Disease and Injury. 

TIle trait is very uncommon in medieval 

Only a very small: number of bones showed s1911s of disease and 

~lnjury and these are listed out below: 

1. wPII-CW Horse .. Two 1st pbalanges with boney growth along the 

:lateral edge of the diaphysis. 

2. WPII-CY Cattle .. One lumbar vertebra with ossification o~ the 

:longltudinal periarticular ligaments. 

3. WPI-AV Cattle" One 1st Phalanx with exostosis around the 

~roXilna1: articular surface. 

4. 14Pl-SO Cattle - One left metacarpal with boney growth around 

,the proximal articular surface. 

5. WPI-CU Cattle," One 1st phalanx wlUI boney change around the 

:aist~l:' artiCUlar 'surface. 

6'. WPI-EG Cattle" One right pelvic acetabulum and ischium 
',;<: > 
';fragment with massive osteomyelitis lateral to the acetabulum 

f~'pparentlY associated' with a dislocation of the hip joint. 
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Fish Bones. 

A small fish bone asSemblage, cons1sting of 48 fragments was 

:recovered from all Phases of the site (Table 8). Identifications were 

tni!ide by Andrew Jones of the Environmental ArchaeoloCJY Unit, University 

of York. 

The most commonly: represented species was cod, which constituted 

:50' of' all identi:f1ed fragments, and other members of the cod familY 

;3~.~Gc:1d~dae), haddocK and'11ng made up a fUrther 12.5%. 

Ronlan fish. came from the interval tower and included the tiny 

<;~;bo'rl'es' "of' eel, (normalll.Y only ,found when 5011 is sieved) Which reflects .,-,j,-, -.,.'" .' ' 

preservat~on of the bone material and its 'careful 

The freshwater -species chub aIld pike were probably taken 

nearby River. Witham. The presence of a salmon bone in a 13th 

context, '1f presumed to have been taken locallY, suggests that 

date the water'source was still relativelY free flowing and 

There does not' a~pear to be any great changes in the species 

'distribution or dl verst ty over time, but the sample is very small • 

. 'the assemblage 1s typical of that of af) urban medieval site, and 

contains no ·Luxury· or unusual species. 
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J.llt:: Ut::AJ.IlY Ul. ': J.';j 1"UI1U.LUJ.t':;.. 

Where possible pig mandibles were ewPloyed as a means of 

,establishing the sex' of the individual. This is relatively easy to do 

;If'the canine socket or the canine itself forms part of the mandibular 

':fragment being examined. In male pigs the canine is a very robust 
",.;' ., 

:;tooth, triangular 1n cross section and with an open-ended 
y", .. ;>" ' 

root .. The 

}f'~'mihe eqUivalent 1s 
"";,C·"-:'.", <". ,'C, 

generally much smaller, wlth a more oVal cross 

tapers ":'5ect1on and a'root, Which in juveniles 
;'!'. .. "'.<'.. . 
-\!d,hts is actually closed (Schmid, 1972). 
,,'~ 

to a point, and in 

All~ of· the mandibles looked at from the 51 te were grouped as 

(11th ce:ntury: to late medleval) and the results are presented 

~n Table 9. Although the sample was small, there was clearlY • high 

;,:proPof.tion of immature females 1.e. the 3rd molar had not yet come 

:,anto wear. ThiS ;1s' Slightly unusual, as on medieval Sites there is 

''.!~f~'en ?' disproportionate number of immature males.This would represent 

\':~urplus stock be1ng killed off young, as female pigs are normallY kept 

>:for. breeding_ It' should be borne in mind however tha't the mandibles 

~r~ spread throughout many Phases and thus the figures may be 

,~clistorted by sampling error. 
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Whilst no materIal from the site was bulk sieved, one context 
;,', 

small mammal, bird, fish and (SF) produced a large assemblage of 

:;"rop~iblan bones. Consequently, this part1cular context is discussed 

i'~'~ep,aratel,y from the bulk of the report, as it was felt that the bone 

;~f~~'~~anted study in greater 
,"<-. 

detail. 

,The- context', of Late Roman date, represents the demolition levels 

an interval tower: set into the colonia wall, probably constructed 

the 3rd' centun .. ·• The assemblage consisted of two boxes of 

'i,bone, and the pr-eservation of the material was excellent. Easily the 

:;,lnost ~bundant, species represented was dog (Table 10). f1NI estimates 

::revealed the presence of at least six individuals. A study of the 

wear on the teeth, and the fusion of the long bone epiphyses indicated 

-that of the six dOgs, two were of advanced years (extensive wear on 

the teeth). There was also the partial skeleton of a puppy, which was 

probably less than 3 months old When it Met its death ( all of its 

long bones were unfused). As the dogs were represented by complete 

Skeletons, the obvious interpretation is ttlat the corpses were 

depOSited in the tower which tJdd beet) abandoned, and may well have 

already begUn to fall, derelict. 

There was a small' percentage of cattle, sheep, pig, domestic 

fowl, goose, mallard, fish and possibly golden Plover bOlles which 

represent typical domestic debris, and it 1s likelY that this marks 

17 

the last Phase of occupation or usag~ of the tower before it was 

abandoned. 



·:,'':kb'andoned. 
, .. ', " 

The bulk of the assemblage consists of small mammals such as mice 

. ~nd voles, frogs and toads, and familiar. birds such as sparrows, 

'bl~ckbirds, thrushes, starlings and pigeons. The presence of 

;.~.irnmature bird sp. f and immature raven would seem to suggest that 

·species· were nesting in the tower. The s!nall species may represent 

the carr10n of raptors, alttlough the bones of bIrds of prey were not 

found in tt\e assemblage. Addit1onally, the excellent preservation of 

the small bones, and the presence of large numbers of frogs and toads 

strongly suggests the rema1ns of owl pellets. As a deserted tower 

would be an ideal habitat for an owl roost, it seems most likely that 

the small bones found in this context clre the remains of slnall 

creatures hunted by owls. 

Another interesting feature of the assemblage was the presence of 

Black Rat in Roman, albeit, late Roman levels. ThiS adds to the ever 

'~ncreaSing archive of the presence of the species on British Roman 

"Sites (Armitage et a1, 1984). 

The presence o~ mole 1s somewhat surprising in suct, an urban 

setting, but has been recovered fronl siml1clr abandoned sites e.g. a 

garderobe pit at Lurk. Lane, Beverley (Scott, forthcoming), and this 

posSibly indicates that there were orchards and garden habitats within 

the city. 
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variety of sources. Probably tt,e first material to have been 
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Thus context f'F al'pc;]rs to con t a i n Ir. a te rid 1 de r i v e tI f rClIO a 

y,nietyof S()Urce5. rr o l' dhly tile first I',y te rial to 1"'Iv e been 

del ' 0 5 i ted \o;c~ ret 11 e (I 0 JI est i c s p e c i e s w/'1 i c I \ r e r, res e n t the 1a 5 t ph a se Qf 

OCelll ·at ion rJel.ris. lis the tOYJer fell into disuse, d~HJ dogs w~re 

d U I led ....' it/ ,ill t /l est r u c t II rca wi eve II t U a 11 y i t Dec ,',I" C 110 r-,e tor 005 l i III) 

dl,ei ne5tinlj birds, rrol ' ill , l y illcluding ol,ls, I1el'ce tI ' c cOl)cefltratior,s 

o f 51" lll IJiru, r,d l1m<.l ls al ,--: dtlld l irJ i a lls . 

,.4!..-.r~ /'! J..·r·;;~~:-:' 
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Discussion and Summary 

West Parade produced a Sll\all but rather interesting assernblage of 

an1mal bones. The preservation was good, whicb meant that it was 

Possible to identify over 65% of the bone £ragrnents. Although no 

material from the site Was sieved, it llaving heen excavated during the 

early 1970s wtlen the practice was not cor:Hr,on, one context (BF) 

produced a very large volUlnc of small !llammal, bird and fish bone. 

Tilis particular context of late Renlan date forlncd the contents of an 

interval tower set into the city wall, and showed quite clearly the 

stages of abandonment as reflected in the hone remains, the depostlon 

of dead domestic animals and the arrival of roosting birds such as 

owls Whose pellets contained the bones of large numbers of amphibians, 

small mammals and birds. 

Aside from Context Bf, the rest of the material from West Parade 

appeared to represent mainlY domestic rubbish. As only a small 

fraction of the bones showed signs of gnawing qnd abrasion, it would 

seem to imply that deposition of bone was a fairlY rapid process and 

that exposure to the elements was not prolonged witilln any of the 

Phases. 

Cattle and sheep appeared to form the mainstay of the diet being 

almost equally represented in terms of frequency and abundance 

throughout all Phases of the site. Vihat is Slightly surprising is the 

low frequency and abundance of pig (avproxiately half as much as 

2(; 



recorded at 

'~nterpretations 

Flaxen9ate. 

for this. 

There are however, two possible 

It could be argued that the lower 

proportions of' pig bones are matched by low counts of domestic fowl, 

.goose and other bird species which may indicate problems of recovery; 

·certainly the figures for cattle, sheep and horse (larger species) 

roatctl those from Flaxengate. However anotj,er interpretation is that 

the low frequency and abundance of the srr,aller species Iliay be due to 

the nature of the site itself. During the medieval period, the area 

is described as being ~waste land', and it could be that only the 

largest elements of- bone debris were being duwped on this land, away 

frati. areas of occupation. nle sr'laller hones lI'ere dapos! ted in dumps 

and pits close to the houSes theliiselves. If this 15 the case, then 

there are parallels from the site of Coppergate York (O'Connor, pers 

carow.) where the proportions of pig i.l.nd )',irds were l'ligher in deposits 

close to IGttl and 11th century buildings, whereas at the furthest 

reaches of the tenement plots, the contexts contained mainly fragments 

of cattle, sheep and horse. \'J!latever the case, the numbers of bones 

involved makes it impossible to dlstinguistJ subtle differences bet\'Jeen 

phases, but it is clear that no one phase contained evidence of 

specialised butchery. The butchery that waS noted suggested the 

sPlitting of cattle and sheep carcasses into sides (vertebrae SPlit 

down the median sagittal Plane) and jointing into the major meat 

~earlng portions of the body. 

21 
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Cattle were In general subadult to adult i.e. at least 3 years 

,o.f age at death, with no very imlliature individuals represented. It 1s 

'likelY therefore that ti"le'j were not being kept primarily for anyone 

product, but were a mUltl-purpose resource. Similarly, sheep were 

mainly being killed off when adult i.e. 1n their third season, 

although there 1s a higher proportion of ir:lmature sheep in the Roman 

and 11th century Phases. Pigs produced a wide range of age 

distribution although most were belnlJ tdlled off before adulthood. 

,'This picture is typical for Most urban medieval sites. 

The b!ometrical record suggests no obvious improvement 1n the 

breeding of cattle and sheep, as size rer,ained fairlY constant over 

all pt"lases of tile Site, and correlated closely with the range of 

measurements from sites elsewhere itl the city. 

Discontinuous genetic traits such as the absence of a second 

premolar in sheep mandibles suggested that inbreeding may have been 

practiced in the 11th century (3 out of 28 cases did not possess a 

P2), but otherwise thiS eVidence proved InCO!IClusive. 

As stated above, the abserlce of Sigllificent nU~lbers of bird and 

fiSh remains may be due to poor recovery, uut amongst the wild species 

idellti£led, tile assortment was typical of an urball assemblage of this 

date i.e.woodcock, golden plover, and corvid species. 

22 



Thus the asSemblage (Which, to be fran~:, never threatened to 

".yield anything too surprisillg) lived up to expectations i,.e. 

':~ccumulad.ons of household debris dumped in a sparselY populated area 

;0£ 'the town, over' quite a considerable period of time. 

The careful recovery of bones from Context nF' in the interval 

',tower produced a large, diverse and informative assemblage quite 

:dlfferent to any other samples from the Site, Showing how a single 

context may yield important evidence concerning the history and usage 

of one particular structure. 

23 
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~able 1. Comt'lete Species List. 

Sal~on (Salmo salar) 

Pike (EsoX lucius) 

('j.,uL (Leuclscus cephalus) 

COrf1or- eel (Anguilla anguilla) 

lod family (Gadidae) 

COt! (~adus morhua) 

I:ilrldock ('-'elanogranrnus aeglefinus) 

Ling ('Iolva sP.) 

0::0<''1(; (Bufo bUfo) 

fray (Rana tcmporaria) 

rcr;estic Goose (I\nser anser dOl'lestic) 

'~01 (~nas crecca) 

t'~llard (~nas rlatyrhynchos) 

rOI'estic fowl (GolluS gallus domestic) 

(olderl plover (Pluvlalis aprlcarla) 

Woodcuck (ScoloPdX rusticola) 

c£. PCdstl<3t1I-, (Tringa totanus) 

~I,~ll Sd!ld~'irer sr. (Scolo~lacldac) 

r.ove sr. (Colmibd liV!" or C. oenas) 

~I:all passerine (Passeriformes) 

~Gr.':;t!'ruSl~ (Turdus Philomelus) 
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I Idel I lrd (':' ll rtl us " cr li 1a) 


.,t<.l r il ;I J ( ~ t ll rr,l IS vUl la ris) 


1' ,', IlS I' s p ar row ( Pa sser dOr.l€ stieus) 


Yc ll l\. ll a rr.r" 'n ( [' I1 I,pri za eitri ne lla) 


! .o'J I ir (r' i ea I'ica) 


,'i1d , ' ,", cr o f VUS mon e j ula) 


'-j ". ( r o rvus COr () ll e) 


I".lv , I (" Of ', US c o r ax ) 


i III ~' I i r (i S l . (Avis sr' . ) 


1 Q 1c ( ,' oJ 1;" e u r 0 I'a 


1-c. 1 r ~' I sll rew ( :)or ex ~ r a u:-lls ) 


1 r<. \.1 l,a r; ( I,epu s c are ns is) 


) d f <" P ro ri er, t 5[ ' . ( Ho~el l tia) 


:>1 d ll r oder,t s ~ . (Rodentia) 


~J t e r vo le (Arvicola terrestris) 


ri "l <l vole ( 11,icrotus agresti5) 


I,' I'S C mou s e cr~lls r,us culus ) 


fj,-,I: I r at (n a t tus ra t tlls) 


r L'~ ( r " n i s f am i 1 i a r i 5 d 0 r~ est i c ) 


(I c lis c<Jtus domestic) 

II. . s l' cr :q llu s Cd) allu s d OI.lestic) 


"i l rl Loa r (Sus scrota) 


f vr f.'5 tl c pig (Su s scrota domesti c ) 


f r'.! d e " r (rer v iis elaplllls) 


r V I: d (' c r (Capreollis ca pre o lus) 
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Table 2. AbUndance 

ROlnan 

11 th Century 

12th Century 

13th Century 

Early Medieval 

Late Medieval 

Post Medievdl 

t~cy .. 

l .. Horse 
2 .. Catt!e 
3.Sheep 
4.Coat 
5.Red deer 
6.Fallow deer 
7.Roe deer 
8.Domestlc 1'ig 
9.Wild Pi9 
10.Cat 
11.D09 
12.Brown hare 
13.Rabbit 
14 .. Hulflan 
IS.0ther mammal 
16.AmPhibian 

2 

23 159 

13 644 

4 366 

5 582 

6 245 

3 233 

4 148 

17.Fish • 
lS.Domestic foWl 
19.Domestic goose 
20.0ther bird 
21.Total identified 
22'.Total unidentified 
23 .. Grand total 
24.Total abraded 
25.Total gnawed 

3 4 

153 

621 

391 0 

460 

266 

225 

139 0 

5 6 7 8 9 H~ 11 

1 0 <' 3D <, 195 

3 0 75 n 10 18 

2 0 C S5 f1 18 5 

" 
B4 <, 14 43 

2 " 2 38 1 12 (1 

0 (.1 e· 35 5 3 

<' Il (,\ 9 (1 3 .J1 

12 13 14 15 16 17 18 19 20 21 22 23 24 25 

n 85 175 13 36 32 56 962 543 1505 3 6 

(J 0 (J 0 " 4 32 8 3 1433 705 2138 11 26 

(I 0 0 0 (1 2 16 13 4 876 421 1297 4 '" 
5 "1 <, (1 (I 19 25 26 6 1272 563 1835 9 16 

" 0 (I 0 0 3 16 14 3 609 337 946 8 H 

" 0 0 0 9 8 0 525 353 878 7 7 

4 " (1 " (1 6 11 14 2 384 234 618 " 
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Table 3. frequency 

Roman 

11 th century 

12th century 

13th century 

Early medieval 

Late medieval 

Post medieval 

Key 

1.Horse 
2.Cattle 
3.Sheep 
4.Goat 
S.R.ed deer 
6.Fal!ow deer 
7.Roe deer 
8.Domestic pig 
9.Wild pig 
10.Cat 
11.D09 
12.Brown hare 
13.Rabbit 
14.Human 

6 

9 

3 

4 

3 

1 

1 

1S.0ther mamn,als 
16.AmPhibians 
17.f"1sh 
1S.Domestic fo","'l 
19;Domestlc goose 
20.0ther birds 

2 3 4 5 6 

26 21 1 e 

42 43 3 0 

20 18 0 2 0 

26 24 I ,', 

13 12 1 (I 

6 6 0 C 

5 4 0 " f) 

21.Total number of contexts within the phase 

7 8 9 

" 10 C 

22 c 

0 1(; (' 

19 (I 

7 

c 5 

" 1 0 

Hi 11 12 13 14 15 16 17 18 19 20 21 

1 10 0 1 1 3 2 38 

7 9 1-' (I 0 0 0 3 15 5 3 46 

6 3 [J 0 0 0 0 5 4 4 21 

9 3 , 0 " " " 10 13 14 , 28 

3 
" " n 0 0 0 3 7 7 3 14 

3 2 " 0 1 0 e 2 2 0 7 

2 0 0 0 " I 1 1 1 5 
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Table 4. Carcass components (cattle, sheep and rig) for tIle largest contexts only 

WP1-E~1 

IIPI-EK 

WPI-AR 

WPI-AJ 

t~ey 

Cattle 

1 

o 
V 

e 

1 

1. Horncores 
2. Skull 
3. Vertebrae 

2 

13 

9 

B 

3 

4. Scapula+pelvis 
5. forelimb 
6. Hindlimb 
7. Hocks 
8. Toes 
9. Ribs 

Sheep 
10. Horn cores 
11. Skull 
12. Vertebrae 
13. Scapula+pelvis 
14. forelimb 
15 .. Hindllrn):. 
10. Metapodlals 
17 .. Toes 
lB. RibS 

Pig 
19. Skull 
21i.J. Vertebrae 
21. Scapula+pelvis 
22. Forelllnb 
23. Hindl1",~ 

3 

10 

13 

10 

7 

24. Metapod1als III+IV 

4 

5 

7 

6 

2 

5 

10 

17 

6 

5 

6 

15 

B 

4 

10 

7 

5 

9 

4 

8 

B 

4 

15 

17 

11 

9 10 

16 

23 5 

13 

18 o 

11 .12 

8 

11 

3 

9 

32 

5 

17 

9 

4 

13 

4 

16 

3 

5 

14 

7 

II 

II 

15 

15 

15 

II 

10 

12 

16 

12 

29 

11 

16 

17 

2 

5 

5 

lB 

B 

17 

12 

12 

19 

4 

5 

4 

o 

20 

o 

o 

21 22 23 24 

o 5 (' 

,. 8 2 

2 2 l'~ 
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Table- 5:. Dentition (Cattle, sheep and piCJ) 

Roman 

11 th century 

12th century 

13th century 

Earll' medieval 

Late medieval 

Post medieval 

Total 

Key .. 

Cattle 
1.Perinatal 

1 

2.1'11 not yet in wear 

2 3 

3 .. H1 in wear, 1'~2 not yet ill wear 
400M2 1n wear, 1-13 not yet in wear 
500M3 1n wear 

4 5 

1 3 

2 5 

6 

3 

6 

6. Advanced wear on In and P4 (over weaf sta!]e 13) 

Sheep 
7-12. (As for Cattle) 

Pig 
13-18. (As for Cattle) 

7 B 

2 

2 

1 

5 

9 Hl 11 12 13 14 15 16 17 18 

2 6 

2 6 2" 

4 4 2 1 

5 IB 3 2 5 2 

9 2 2 

6 

4 18 64 5 2 5 9 5 
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Tabie:~',6~'; Epiphyseal fusion in- the largest contexts. 

.1 2 3 4 5 6 7 S 9 10 11 12 13 

f ~uf f uf f uf f uf f uf f uf f uf f uf f uf f uf f uf f uf f uf f 

EM 9 0 6 " 1 5 2 2 4 f\ 2 n 7 3 2 4 3 1 0 0 0 " 2 0 

EK 22 0 4 0 3 1 0 9 7 1 5 r: 11 3 3 2 2 10 4 0 0 1 0 1 0 0 0 

AR 16 P 1 2 " r 2 3 4 C 5 " 5 3 4 2 0 6 0 " 1 " " 0 0 0 

AJ 8 (' 0 " 1 0 2 6 9 6 2 2 0 1 0 0 " 1 0 0 " 1 " 

r~ey 

Cattle ~ " 
1. Early fusing (distal humerus, proximal radius, Froximal phalan1]eS 1+2) 
2. Interpedlate fusing (distal metacarpal, distal metatarsal, distal tibia, tuber caleis) 
3. Late. fusing (proximal humerus, distal radius, olecranOl1 tu~eroslty, proximal+dlstal femur, proximal tibia) 
4. Vertebrae 

Sheep 
5. EarlY fusing (distal humerus, proximal radius) 
6. Intermediate fusing I (proximal Phalanges 1+2, distal metacarpal) 
7. lritermedlate fusing II (distal t1llla, distal Metatarsal, olecranon tUberosity, proximal femur, tuber ealciS) 
8. Late fusing (distal radius, proXilnal humerus, distal femur, proxilnal tibia) 
9. Vertebrae 

Pig 
10. Early 'fusirlg (distal humerus, proximal radius) 
11. Intermediate fusing I (distal metacarpal, distal tibia) 
12. Intermediate fusing II (distal metatarsal, tuber cdlcis) 
13. Late fusing (olecranon tuberosity, proxiMal hu~erus, distal radius, prox!al+distal femur, proximal tibia) 
14:. Vertebrae 

34 
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Table 7. Non metrical traits 

Al A2 B Cl C2 
RO,rnah;" 8' '. 0 ~ 0 10 0 
11 th,~~pt~ry 0 0 0 25 3 
12th~i,~<t!)tqry 6 0 0 S 1 

0 0 21 0 13thhc:e'!tqry 1 
"i'.E~r~i:,:Iiii1jll;~val. 0 1 0 6 1 

Late,meclleval 1 0 0 5 1 

:<' 

~~s~:t~;'~e.~I~y~~q: 0 

Total, 8 

Key 

Cattle 
Al. P2 present 
A2. P2 absent 
B. Reduced 3rd Itlolar 

Sheep 
Cl. P2 present 
C2,. P2 absent 
D. Reduced 3rd molar 

0 0 0 0 

1 0 75 6 

E1. Presence of a proximal nutrient teranlen 0[1 fenur 
E2. Absence of a proximal nutrient foraMen 
E3. Presence of a midshaft nutrient foramen 
E4. Absence of a rnidsha£t nutient forarneo 
ES. Presence of a distal nutrient fordnen 
E6. Absence of a distal nutrient foramen 
F .. Horned 
G. Polled 
H. Polycerate 

D 
0 
0 
0 
0 
0 
0 
D 

0 

f.l 82 E3 E4 E5 E6 F G 11 

1 0 0 1 0 1 1 0 (; 

2 1 1 4 2 2 34 2 1 
2 0 0 1 0 1 13 2 0 

1 0 0 1 0 1 11 5 0 
0 0 0 0 0 0 2 " c 
1 0 0 0 0 1 6 0 0 

0 0 0 0 0 0 1 2 c 

7 1 1 7 2 6 68 11 

" 
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l~' ,;:,'.1;~bl~' ~~" :~l:sh bones 

Roman 

11th 'century 

12th 'century 

13th: century 

E~rlY. med~eval 

Late.medieval 

Post; medieval 

Total: 

Key. 

1. Cod 
2. Haddock 
3. Pike 
4. Eel 
5. Chub 
6. Gadidae 
7" Ling 
S'" Salmon 

1 

0 

4 

1 

13 

3 

1 

2 

24 

9. Indeterminate 

2 3 

0 5 

0 0 

0 0 

3 0 

" 0 

" P 

0 0 

3 5 

4 5 6 7 B 9 

6 0 0 0 1 

0 C 1 0 0 0 

" 0 0 0 0 0 

0 0 " 1 

0 n 0 " " " 
0 0 " 0 0 0 

f' G 0 0 3 

6 1 2 1 5 
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T?bl~:' 9:._ '~he "sexing of pig mandibles 

Male 

Medieval 1 

Immature 

Female 

11 

Unknown 

3 

nale 

2 

f1ature 

Female 

2 

37 
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Tabl-e 10. ,Context Bf .. Complete species list. 

species n. ~ I-ir: I 
Horse 3 v~ ~ 4 1 
Cattle 36 5.2 2 
Sheep 60 8.7 S 
Pig 16 2.3 2 
DOg 177 25.7 G 
Brown hare 1 C.l 1 
Human 1 " .1 1 
Black. rat 14 2. " 2 
Common shrew 1 v,.l 1 
Mole 2 '1.3 1 
Small rodent sp. 1 !-'.1 1 
Water vole 23 3.3 2 
House mouse 35 5.1 9 
fiele vole 6 1"'.9 2 
Large rodent sp. 3 0.4 1 

Domestic fowl 34 4.9 2 
Domestic goo~e 32 '1. 7 3 
Snlall passerine sp. 2 0.3 2 
Crow 1 " .1 1 
Woodcock 1 " .1 1 
Jackdaw 2 D.3 1 
r~allard 19 2.6 2 
House sparrow 4 \~. 6 1 
Songthrustl 3 0.4 1 
Magpie 1 () .1 1 
Sfuall sandpiper sp. 1 " .1 I 
Golden plover 1 0.1 1 
Raven 4 G.6 1 
Blackbird 6 0.9 4 
Yellowharr.mer 1 " .1 1 
P.tgeo~ , 1 11.1 1 
Starling 4 0.6 1 
Baby bird -sp. 4 0.6 I 

PiKe 5 ".7 2 
Chub I 0.1 1 
Eel 6 ~'!. 9 4 
fish sp. I 0.1 I 

frog 75 1(1.9 15 • 
Toad 77 11.2 B 
frog/Toad 23 3.3 
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BioMetry ArchIve. 

Cattle Horr; Cores 

Context R/L Das Cir. Gr lir. Le br. Ler,9tl, 
WPI-DS L 106.r, 35.7 27.5 
WPll-BV L 125." 41 .8 33.6 029 ) 

Cattle Metacar~als 

Context R/L q Bp Dp Sd Gd Dd 
WP1!-BB L lB2.4 50.4 32.8 27.1 50.2 28.6 
WPll-CB R 193.6 60.5 37.3 32.6 62.2 32.2 
WP1-0Z R 180.2 55.0 32.3 31.2 57.3 29.2 

Cattle Metatarsals 

Context R/L Gl Bp Dct 3d Oct Oct 
WP1-BI L 204.9 46.0 16.3 25.2 56.0 29.5 
WPI-DU R 194.8 38.8 38.2 2D.7 -IS .0 24.0 
WP1!-BH L 209.7 44.3 42.6 24.1 51.5 29.4 

Sheep Horn Corcs 

Context R/L [las cir. Gr br. Lc pr. LellQth 
WP11-EA R 168.0 60.9 46.1 

Sheep: Radius 
Context R/L Gl 8p Hfp Dr 3d Rd Bfct Oct 
WP1-BZ L 157.0 31.9 29.6 15.9 16.3 27.8 24.3 19.2 
WP1-CV L 158.9 32.1 31.1 15.9 17.2 27.5 26.7 18.4 
WP1V-AJ L 145.5 29.6 27.1 15.3 16.4 26.8 22.1 18.9 
WP1V-AW L 142.3 32.2 28.1 15.8 17.3 28.8 23.9 18.6 
WP1-EK R 140.8 30.1 27.5 15.4 27.5 27.5 18.9 

Sheep Hetacarpal 

Context R/L Gl Bp Dp ,sc1 nd Dd 
~IP1!-BX .L 125.9 21.3 15.7 11.9 23.5 15.8 
WP1-BO L 124.4 21.9 16.1 13 .5 24.5 15.3 
WPI-AV ·R 115.4 20.9 15.5 13.8 25.4 15.0 
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WPI -A W R 
WP 1-EK R 
I~P ll-BU fl 
WP11 - EC r. 

She ep M e t at~rsals 

Contex t nI L 
"IPI1 -C V P 

R 
L 
L 

IIPI- AJ L 
P 

l'IP 1-BX r-.: 
rl Pl-CA R 
WPI -CI R 
IIP1- EM L 
riP I -A T R 

Horse Metatars~l 

Co n tex t R/L 
WPl l-DE L 

Goat Horn Cure 

Cont e x t I</L 
IJPI -OS R 

DO!) Ti bia 

Context R/L 
IIP111-Bf R 

L 
R 

liPl ll-A I R 

11 :' .2 
113 . 2 
115 . 9 
126 . 3 

r. r. 
132. 8 
13~ . 6 
134. 7 
132. 4 
16 4. 1 
132.3 
138.8 
121. G 
139. G 
121 .2 
12S. (' 

Gl 
2(,8 .1 

Sex 
F 

q 
157 .2 
87 . 1 
'19 . 8 
2 25.2 

2 ~ .8 
21. 0 
22.0 
?1 .5 

[lp 

19 .1 
18.5 
18 . 8 
19. (\ 
23.2 
19 . 7 
20 . 0 
17.') 
19. 7 
18 . 4 
13.9 

Bp 
19.8 

Bd S cir. 
13 3. {" 

[J., 

29.9 
23 . 1 
25 . ·1 
38.9 

15.1 
14 .8 
15. t 
1&.7 

Ll [' 

18. 6 
10.9 
18 . 1 
18 . fl 
23.2 
1°. 1 
1'1.( ' 
17 . :3 
19 . 3 
18 . 4 
18 .5 

I'p 
1 .1. n 

Cr I r. 
51 ~ .') 

" 0 

11. 3 
9.t' 
11.1 
14 .1 

11. 9 
1/, . 2 
12 . 7 
12 . 2 

[; u 

1 (' . 9 
12 . 1 
11. 8 
11' . 8 
1 ,1. 1 
12. 8 
11. 7 
1( ' . 4 
10. !) 
11. 2 
1.\ . 2 

fjrj 

31. !J 

J.t~ I' r. 
34 . 2 

nLl 

2,1. 7 

23.5 
22 . 3 
25. 7 
24 . 1 

P,d 
22 . 7 
21. ') 

22. 9 
27 . 8 
23 .4 
22.7 
2r'.9 
23 .4 
2 2.2 
2 2. S 

nd 
52 .1 

L e n (J tn 
( 21 () ) 

15 .2 
1~ . (I 

1~.f3 
15.3 

Dd 
15.3 
15.& 

15.9 
10.8 
15.6 
16.0 
14 . 5 
15 .0 
15 . 3 
14 . 1 

fl d 
38.8 

4r 



DOg Humerus 

Context R/L Gll Glm Bp Sd Bd Dd 
WP1l1-BF L 13".5 127.9 24.2 10.7 28.2 20.3 
" L 93.5 87.9 21.4 8.2 21 .5 16.5 

Dog Radius. 

Context R/L "1 Rp So Ila 
WPI11-0F L 128.7 14.5 11 • V 2("1.1 

Cat Femur. 

Context R/L Gll Glm Bp Dc So Bd Dd 
WP1-~M L 93.8 94.8 18.1 S.l 6.9 17.8 15.9 
WP1-~K R 91.4 93.0 17.3 8.6 6. I 16.7 16.2 

Cat Tibia 

Context R/L Gl Bp Sd Bel 
~IPI-Bl R 94.2 18.2 6.9 14 .1 
WPI-~K R 98.3 16.8 5.4 13.1 ". L 98.2 16.9 5.9 13.2 
rIPl-EM .L 100.7 14.8 6.1 ltl..3 

eoine~ti~f' fowl Humerus 

c~'n t~'X-~+'· ,R/L Gl sp Sc Dd 
~PI-Bl::' :L 79.8 21.3 7.6 17.2 
WP1-S0'· ,tR 71.5 20.2 7.5 15.1 
WP11~CI}, ·R 77.5 7.5 16.5 
WPll~AK L 69.9 18.6 6.6 15.0 
WP1~AT ,F 75.5 21.8 7.5 15.8 

D~m~~,~,1C towl Ulna. 

Cont~xt'; .F/L GL Sp Dp Sc nd Dd 
WP1-BU" .L 61.8 8.1 ID.6 4.2 8.5 6.1 
WI'l-~ . '.R 67.5 8.8 12.9 4.1 10.0 7.1 
W.Pl1""AIl1; ':L 64.4 8.9 12.0 3.9 9.1 7.9 
WPI-PZ· iR 65.5 8.4 11 .1 4.0 9.1 7.9 
wPl-r;i<.·· .... iR 74.7 9.7 13.7 4.7 10.3 7.S 

41 



WPII1-SF L 73.7 

Domestic fowl Radius. 

ContextR/L 
WPI-CM R 

Domestic fowl Femur. 

Context R/L 
WPI-BA ,R 
WPI-BS L 
WPI"BJ' .L 
WPll-AK R 
WPI-AR ,R 
WPI-AP R 
WP1"EL .L 
Wp11.~AP R 

;' ';. D_Qme::i±':i~: foWl Tibia. 

'Os Cont::e.xt' . 
WP1~BZ 

,.,;S;'NP! "J;:Ks': 
'wPlil"SF 

,-\~-.-~ ~~I - ~}; ·X~::· 
+;i:'- ," 

. 'R/L 
L 
'R 
:t. 

Gl 
60.7 

Gll 
68.4 
70.7 
83.5 
70.8 
72.4 
74.5 
81.7 

Gl 
101.9 
102.8 
119.1 

9.7 

Sp 
5.1 

Glm 
64.1 
66.4 
78.5 
66.9 
6B.l 
69.3 
77.0 
70.6 

Bp 
17.0 
19.4 
22.2 

,:;~,~~:~I~;:!~;~Tarsom::atarsal' Sp. 

. NPI-CH,; .L . 75.9 13.4 
ti£f;, [f/} -.i,~¥ij{:!~5;i; ~'§-_: 

-,¢?k.; gR~OS~i:~j:Ct'i,~s-~_-
!'-'.-:' ', •. ':. ,;';;}i:-;,._:;.k, >_ 
,.;' .. C;bnl:~J:li .!R/L' 

-:";';' __ WJ~1- ~:~\~_p'-;;" .JR_ 
'~':iWPJ. t1'"SF"\t 
,_ii~:T~::2r- -_-:~r------- ~~~ 

G-o_os-~_~ -~i-na:-. 
Conte'xt;
WPI-AX 
WP111-BF 

'R/L 
:L 
L 

Gl 
144.3 
139.6 
152.2 

Gl 
137.6 
148.5 

Bp 
8.7 
8.6 
8.7 

BP 
13.6 
15.3 

12.9 

Sc 
2.7 

8p 
13.7 
14.5 
16.2 
13.9 
14.7 
15.7 
15.8 

Sc 
5.8 
5.8 
6.7 

Sc 
6.8 

Sc 
5.2 
6.2 
6.9 

np 
14.6 
13.7 

4.4 

nd 
7.1 

I1c 
5.8 
6.0 
7.1 
6.3 
6.4 
().3 

6.7 
f..2 

Bd 
10.e 
11 .6 
11.1 

Bd 
13.3 

Bd 
11.3 
10.9 
1(1.7 

Sc 
6.8 
B.l 

1 n.1 

Sc 
5.6 
6. r~ 
7.5 
6.3 
6.2 
6.6 
7.4 
6.3 

Bd 
14.2 
16.~ 
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7.6 

Bd 
13.0 
13 .5 
16.3 
13.6 
13.6 
14.3 
15.4 
14.8 

nd 
9.4 
11 .7 

Dd 
11.1 
11.4 
13.2 
11.2 
11.3 
11.7 
12.9 
11.9 



• L 149.5 

Goose Carporr.etacarpals 

Context 
WP1-BI 
WP1-BX 

· .• WP1-.CB 
. WPl1eAB 

0(, .Wpl ... ~W:i 
... WPH;~M. 
,·.·.W.E'0flt~Bf 

R/L 
R 
R 
.L 
L 

·R 
.R 
;L 

~!&~f~fiF~m~~. 
'''~}~(-~Coni~xt~e-- <{R/L 

(i/0$;:'WPl t;:AJll!'~ - 7':}; -. 
":~~-~'- jl~:~;- -~~'_~," "::~r . > ~R 
:;ri~~:' ~/ '>j~)ti~- ',>-" 

0,1 
85.0 
87.8 
85.4 
82.9 
89.6 
95.6 
93.3 

Gll 
83.9 
76.B 

l!~;i~~:lilr~::~t.atarsa~: 
7::.Qpl;';CQr"R 76.5 

:Ilr~~ifr';~ 82.6 

~~i'K!~!~;H~t~·US . 

~~i*:;'· 
3i[i\T r1_P'1_1'~Cb;?:: ~):L 

:. WPl-l:!l':L 
Ije~~;~ Wg-t"'QR S~:: {lR 

... WPUf"BF :L 
"-'/.' -2 . ;t 

Mallard Ulna 

Context R/L 
WP1-AH L 

G1 
94.8 

Gl 
65.3 
72.9 
71.3 
74.3 
72.5 

Gl 
80.5 

15.1 

Sp 
20.9 
20.9 
21.5 
19.8 
2~.2 
22,3 
22.1 

GIro 
78.6 
71.8 

BP 
19.1 
19.3 

Sp 
221.2 

Sp 
4.5 
6.2 
5.7 
5.2 
5.0 

Sp 
9.7 

13.6 

Dp 
lQ.3 
9.7 
8.8 
8.9 
7.4 
9.9 
10.2 

Bp 
21.9 
19.8 

Sc 
8.4 
8.3 

Sc 
7.2 

Sc 
2.7 
3.1 
3.1 
2.9 
2.8 

Dp 
11.9 

7.2 

Sc 
7.3 
7.5 
6.8 
6.9 
7.4 
8.9 
7.8 

Dr-
10.6 
8.4 

Dd 
19.5 
19.8 

Dd 
14.6 

Rd 
5.8 
7.2 
6.9 
7.1 
7.1 

.sc 
5.4 

16.0 

Dd 
10.0 
11.1 
10.P 
9.2 
10.12l 
11.3 
11.7 

Sc 
9.1 
8.6 

8d 
10.8 
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10.8 

Dd 
7.1 
7.4 
7.5 
5.5 
7.3 

8.1 

Bd 
22.3 
19.8 

Dd 
6.9 

Dd 
17.1 
15.0 



"'": 

"'-' 

78.1 
:L 79.3 

a:rci~;ca~,pometacarp 
'~':>"'/ '\-', 

Gl 
59.0 
53.6 
62.6 
60.3 
54.4 
57.3 

Gll 
62.6 

10.2 
10.5 

Bp 

14.6 
13.4 
12.2 
13.0 

Glm 
58'.8 

11.3 

Dp 
6.3 

7.1 
6.5 
6.1 
6.4 

Bp 
12.3 

5.5 
5.6 

SC 
4.8 
4.3 
5.2 
4.8 
4.6 
4.6 

Dc 
5.5 

11.0 
10.2 

Bd 
7.0 
6.9 
7.9 
7.9 
6.8 
7.9 

Sc 
5.6 

44 

6.9 
7.9 

Dd 
5.2 
4.9 
5.3 
5.2 
4.9 
4.8 

Bd 
12.8 

Dd 
9.6 




