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T.he An~mal Bones from t1oe Iron AIJ.£ Settlement at Chilbol to11;_Q()VID 

1,082 animal bone fragments were examined from tJ,e excavations. 

Detailed information about each frat;ment was recorded on computer 

punchtape using the metlood devised by Jones(l977). An archive of the 

basic data l,as been produced and can be consulted at the Ancient 

Monuments Laboratory in London or at the Faunal Remains Project in 

Southampton. 

The Distribution and Identification of the l~rngmeli:J.ts 

As shovm in Table 1, most of the animal bone was recovered from 

Pits 6, 31 and 48 and was associated with the later phase of the site. 

Feature 72 - a hollow dated to a late phase - also produced over 100 

fragrrLents. So too did the excavated section of the ditch that 

surrounded the settlement and wloich produced material dated to both 

the Iron Age phases. The enrliest dated feature, Pit 9, contained 

only seventeen bone frae,'Illents. The remaining features also produced 

only a little bone and those are listed together in Table l. The 

density of animal bone mirrored the distribution of artifacts along 

the trench for the pipeline in that the majority of the material was 

located in the southern half of the settlement. 

A s·a.mple of l, 082 fragments is a small one in archaeozoological 

terms and can only answer some of the questions such studies pose, 

It should be noted that 605 of these fragments could. not be 

identified to species and are listed in Table l as "large mammal" 

(horse, cattle or red deer), "small artiodactyl"(sheep, goat, pig, roei 

deer), "large artioda.ctyl"(cattle or red deer.).and "unknown mammal" 
fragments. The species that were identified were horse, cattle, 

' 

sheep or goat, pig, dog, water vole(Arvicola terrestris), short-tailed; 

vole Ohcrotu:>. a,n;restis) and comm·on toad(Bufo Bufo). The number of 

fragments of the last three species was augmented by t"e presence of 

partial skeletons in Pit 6. I''ragmentary remains of sheep and goe.t 

are diffioul t to distinguish and, although goat was not posi tiv 3ly . 

identified, it is possible that a few fragments belonged to that 

species. Fifteen frac;ments were positively identified as sheep, 

however, and it seems that this species dominated the sV;eep/goat 

remains. Of the identified frqgments, sheep( 229 fragments)· dominated. 
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in 1nost features followed by cattle(ll3) and horse(63). Only a few 

fragments of pig and dog were found.· No deer nor anY .. other wild 

species of mmnmal or bird were represented in the sample, whieh was 

therefore totally dominated by the domG"tie speeies. It is probable 

that most of the small artiodactyl fragments belonged to sheep and the 

majority of large ma1M1al fragments belonged to cattle. 

Variation and Differential Preservation 

The evidence suggests t1oat the inhabitants of tl-Je site relied 

almost entirely on the major domestie an~imals for their meat supply. 

More detailed assessment of these remains has to take into aceou..11t 

the possibility that the sample may be unrepre senta.ti ve of the site 

as a whole and the evidence that differential preservation had an 

import<emt role to pla;)' in the type of bone re eovered. The faet th.s.t 

sheep/goo.t provided 54.1~(. of t"e identified fragments of t1oe domestic 

animals does not mGc,.n that 54.1% of the animals GXploited or ea.tcn 

wc;re sheep/goat nor necess8.rily that they were the most numerous 

species. The skeletons of domestic e.nimals from archaeological sites 

can be 8Ubjected to fragmentation by outchcry', on dispost-cl or on 

recovery. These frac;mcnts may be partially or totally destroyed by 

the effects of erosion, the chemical constituents of the soil, 

weathering, the gnavting of animals and other attritional processes 

(Binford & Bertram 1977). The different skeletal elements of the 

carc8.ses may have been disposed of in dlifferent ways, in association 

with vsrious activities, such as the slaughtering of stock, jointing, 

cooking or in the manufaature of tools or glue. Obviously if the 

skeletons of these species were affected by these processes in 

different ways, the proportion of surviving fragments on a site(or 

part of it) may not ref1:ect directly the number of animals 

originally represented. 

This problem can be investigated further by studying the 

individual bone elements of each species. Observations about the 

quantity of each element, its preservation and its fragmentation can 

throw some light on the destructive processes involved. The state of 

presorvn.tion of each bone was recorded and it was found that tho 

presorvcction in some deposits was better than others. In total, 340 

fragments displ::cyed some dep;ree of erosion and in many cases they 
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were c>,ffectcd severely, Such erosion will he.ve destroyed much of the 

bone originally deposited. In most layers over 205'~ of the bone was 
t 

eroded, Consistenly good preservrdion was limited t.o. Pit 31 and the ,, 
lower layers of Pits 6 and 48. Tables 2 rmd 3 give details of I; he 

bone elements recovered from layers with well-preserved bone and those 

containing over 20% eroded bone respectively. In bot!-) cases, 

frac;ments of sheep/goat were the most numerous of the identified 

species followed· b~· t'->ose of cattle. Irorse was little represented 

in the layers of poor preservation and most of itG fra.gments were 

found towards tl-)e bottom of Pits 6 and 48. As one would expect, the 

part:Lally preserved skeletons and most of the isoli:tted bones of water 

vole, .shci rt-tailed vole and toccd were found amongst well-preserved 

material in pits. Of th.e unidentified materia]., large mammal and 

unknown mammal fragments were more common in layers of poor 

preservation, wh.ereas fragments of small artiodactyls were much more 

dominan·i; in well-preserved material. The types of bone elements 

recovered also nhowed significant varie.tion, The layers wi t1-J poor 

preservation were dominated by fragments of high density and good

survival capability. Teeth are the most resilient parts of the 

skeleton to attri tional forces. The number o·f loose teeth was much 

higl-Jer in layers with poorly preserved bone. In those, they 

contributed 59 out of the 109 sheep/goat fragments. On tl-Je other 

hand, only 21 out of 120 sheep/goat fragments in layers of good 

preservation were teeth. The mandibles and maxillae to which these 

teeth belonged were not recovered and H is significEuLt that there 

was a higl-Jur proportion of sheep/goat jaws in layers of good 

preservation. The relative abundance of other bone elements also 

showed variation. Sheep/goat skull fragments and phalangeswere found 

almost exclusively in layers of good preservation. In young animals 

(wl-Jich most of the sheep/goat were in this sample) these bones are 

among tl-Je most fragile in the skeleton and most vulnerable to 

destruction in poorly preserved assemblages. Ribs are also very 

fragile and only eight fragments of small artiodactyl rib were found 

in layers of' poor preservation. This contrasts markedly with the 

remaining deposits, which produced 63 fragments of rib from tl-Je 
. exce~vation. 

Taking the analysis a stage further, the parts of the bone 

elements that did survive varied in relation to their state of 

prcscrvc<.tion, The shafts of longbones consist almost entirely of 
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cortical bone, w>,ich is denser and survj_ves bettor than the epiphyses, 

which possess a highYJr proportion of sponGY cancellous bone that is 

more vulnerable to attrition. In general, the density of bone 

increases with the age of the animal. Given these facts, one would 

expect layers of poor preservation to contain relatively fewer 

epiphyses of longbones and relatively fewer !Jones of young animals 

than those of e;ood presP.rvation. Table 4 lists the occurrence of the 

major longbones of sheep/goat and cattle in layers of good and poor 

preservatioij.. In the case of sheep/goat, the proportion of fragments 

with epiphyses was markedly fewer in layers of poor preservation. 

The proportion of cattle epiphyses, however, was similar in both 

types odl deposit. Sucl1 en analysis can be influenced by differential 

fragmentation of the longbones in the two groups of layers but in 

this instance there was little evidence for this. It seems that the 

epiphyses of cattle survived better then those of sheep/goat. One 
reason for this is tho.,t cc~ttlc epip'nyGcs are larger :?X1d less 

susceptible to total destruction. !:lore importEmt, however, is the 

fact that a much greeter proportion of t11e sheep/goo,t s2mple 

belonged to :i.mrnature ::>.nimals. Nearly all of the epiphyses of the 

cattle longbones were; fused to the shaft and were quite dense, whereas 

well over half of the sheep/goo.t epiphyses recovered were unfused, 

small and frae;:i.le. It is ~to be expecteu that these would not survive 

the poor preserv~tion conditions encountered on parts of the site, 

Other evidence for the destruction of bone was found but &ppea:rs to 

have been less important, ·Nine bones bore scr2,tch.es end tooth marks 

associated with the gnawine; by dogs, It is likely that other bones, 

totally destroyed by a pm·ticularly small B.nd f:rB.gile 

similar agency, 26 fragments 

destroyed many other bones, 

ones were 

were burnt or charred and fire may have 

·h 
:Attr{onal processes t~erefo:re a~tacked the skeletons 

I 

differentially. The evidence suggests that t11ese processes probably 

destroyed( or mG,de unidentifiable) mihre sheep/goat fragments than 

cattle, p2.rticularly in layers of poor preservation, Differential 

preservation resulted in significrmt variations in the types of bone 

represented, This situation makes it difficult to assess with 

uertainty tl1e rele.tive importance of tl1e domestic animE'.ls to the 

L;habitants of the site. Sheep/goe:t rem<:dned the most commonly 

represented species even in lnyers of poor preservation, despite 
·' 
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t1oe poorer chance of survival of tloeir bones. Tl<e best preserved 

layers in Pits 6, 31 and 48 probabl;~r gi.ve a more accurate record of 

tloe bones deposited but tloe number of fraep-nents found.in tl<ese was 

too small to judge whether they were typical of tloe site as a whole. 

Metrical Analysis 

MeaEmrenwnts W\ore recorded where possible but the number of 

these INas very small. Most of the sheep were immature and their 

bones could not be measured, Tl<ese were small and· slender and 

cl,aracteric;tic of Iron Age sheep elsewhere in Wessex, Two cattle 

metacarpi were complete and belonged to animals with shoulder heights 

of c. 106 and 112 em., ap.apting Foch's conversion factors(van den 

Driesch & Boesoneck 1974: 336). These and other cattle measurements 

fell comforta.bly witl,in the ranges of cattle from Gussage All Saints 

i.n Dorset(narcourt 1974: 4). The BGme applied to horses in tlois 

s:o1mple, 'l'wo third metatarsals and a radius belon,P;ed to animals 

with shoulder heic;hts of 124, 125 8nd 126 em. respectively, usinc; 

Kiesewalter 1 s multiplicntion factors(vc;n den.Driesh & Boessneck 1974: 
339). This is equivr>.lent to small ponies standing at about eleven 

hands at the sh oulo.er, 

. 
Ageing D2.ta 

The most abundant ageing evidence was obtained from the sheep/ 

goat sample. Sixter,,n mandibles and ten maxillae, recovered mainly 

from layers of good preservation, still possessed some of their cheek 

teeth and could be aged. Loose teeth were not considered in detail, 

since many of them could have belonged to the same jaws. The sample 

was characterised by the presence of a lot of young animals. Thirteen 

of tJ,e .sheep/goat mandibles belonged to animals which died before they 

lost their deciduous teeth. Two of these did not even have fully 

erupted deciduous premolars and belonged to animals that died only a 

few weeks after birth. Six others died before their first molar was 

fully erupted and probably were under six months old. Four more had 

their first molars in an early stage of wear but their second molars 

had not erupted. Tllese too are likely to have been animals of under 

twelve rnont'lis of age, altloough all too little is !mown as yet about 

the rates of tooth Druption in Iron Age sheep s.nd age es·i;imates may 
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be mislen,ding, No mendibles of o,d.ult sheep w0re fouxld in any of the 

pits, al t}]ough sorn!? of the loose t_ec,th found in them would hrwe 

beloneed to older animals tt;an those described above. '£he only three 

mandibles that had completed their to otto eruption sequence ( t',ird molar 

in full wear) vtere found in layers of poor preservation, These had 

heavy wear on all of their teeth and belonged to quite old animgls. 

It is probable tt;at young mandibles deposited in such le,yers had a 

very poor cl1ance of survival and are not represented in them. 

The presence of so many young animals(t11e maxillae and epiphyseal 

fusion data supported the results obtained from the mandibles) is 

interesting since it was also a feature of the sheep/goat assemblage 

at Gus sage All Saints, There, muc11 larger samples of mandibles in 

all the Iron Age phases showed a similar pattern of 11igh immature 

mortalities(Harcourt 1974: 6\. 52%, 31% and 28% of the mandibles 

recovered from the Early, Middle and L~te phases of that site did 

not have t11eir second mola_ro in wear. 'l'here '/ias also a concentration 

pf mandibles wit" t>,eir tl1ird mol::u's in a fairly early staee of wear. 

At Chilbolton Down, there is no evidence of this second concentration 

but thio mew have been a factor of a small end possibly 

unrepresr:ntlltive sn.mple. The presence of so many lrlli!bS raises the 

quer:tion of v;hethcr t>,ey were slaughtered deliberately or died from 

disease or other natural causes. I•'irst year mortalities are high in 

wild herds of sheep(Geist 1971) and in feral herds such as the Soay 

Sheep on st. Kilda(Grubb 1974). Suprisingly little is known from 

historic~l or anthropological records about mortalities in domestic 

herds, although they were probably very high by modern standards, 

Obviously, the lambs in domestic herds would have a bett:Jr chance of 

survival, particularly if shelter or winter fodder was provid4d. The 

size of the animals at death was small and they would have not 

provided much meat, if culling them at that age was an accepted 

economic practice. It is more likely that most of these animals 

died from natural causes. 

Ageing evidence from other species was very limited. Of seven 

mandibl'es and maxillae of cattle recovered, four still possessed 

deciduous premolars and the other three belonged to fully mature 

animals. Very few immature horses 1,ave been discove.red on British 

Iron Age sites, The numbers are so small that Harcourt(l974-: 18) has 
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suggested that horses were not bred but periodically rounded up 

when old enough for training as working animals. In !;he light of 
this, it is interesting that the small sample from Chilbolton producec 

bones of young horses. Two phalanges focmd in Pit 31 belonged to a. 

very young foal; a maxilla in the SB.me pit did not have any of its 

premolars erupted and was probably under 2tr years of age, using 

modern estimatesi a mandible in Pit 6 still had its third deciduous 

incisors in wear and its f±rot permanent incisors just erupting and 

therefore belonged to an animal of 2·3·-3 years of age. It is possible 

that the two older animals may have been animals s'elected for 

training and rounded up but subsequently died at a young age and the 

evidence is too limited to disprove Harcourt's hypothesis. On the 

otloer hand, the possibility that horses were kept and reared at some 

Bites in tloe Iron Age. cannot be dismissed. Four other jaws of 

horse were recovered and all of tloem beloneed to mature individuals 

and tloese were probably employed as working animals. 

Butchery Evidence 
!) Study of butchery marks on animal bones.can provide detailed 

information about :l:"e ways carcases were prepared. It is often 

difficult, ''owever, to determine v;hether bort'es have been fragmented 

by deliberate butchery or by damage during and after disposal. 

Consequently only definite c"op mo.rks or Jmife cuts were ro corded. 

Eighteen such cases were observed - a number too small for detailed 

analysis. Butchery on cattle bones was found most fref1uently. Two 

"vJTieri, a femur, a r2.dius, a sce.pula, two pelves, e vertebra, a 

calcaneum and a metatarsus all bore some sort of butchery on them, 

showing tl<e impor~ance of cattle as a meat resource. No definite 
butchery was discovered on any of the sheep/goat bones, altl<ough two 

"small artiodnctyl" ribs and one long bone fragment, wl<ich probably 

belonged to sli.eep, did have knife cuts on them. The small size of 

most of tl<ese animals would not have necessitated much butchery a.nd 

the low occurrence of cut marks is to be expected. The youngest and 

smallest of t"e lambs may not loave been butchered for food at all. 

Three horse fragments, an ischium and two second phalanges displayed 

evidence of butchery, As Table 2 shows, bones from the hooves of 

1--torse were found in relatively _large nwnbers in the pits, Tl1ese 

1-w.ve little food v2.lue and the presence of butchery m2.rlw on them 

is unusual. Possibly they v1ere caused w}]en the feet were 
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dctncl,cd from t11e rest of thc limbs and discarded as wasd:Je. 

Pathology: 

Seven canes of dents.l, axial nnd appendicular patl,ology were 

observed. Two of the eldest shepp/goat jaws had suffered an 

ante-mortem loss of t'oeir fourth permanent premolars, a factor 

probably significcmt of their old age. Overcrowding of the cheelc 

teeth was found on a sheep/goat maxilla and is indicative of poor 

nutrition. Overcrowding and malocclusion of teeth was also observed 

in one of the adult horse jaws, Three otloer horse bones were 

deformed pathologically. The proximal joint surface of a third 

metatarsal displayed evidence of porosity and distorsion, Such a 

condition of the ankle joint in horses is found quite commonly on 

archaeological sites and is usually . . . .': -thought to be caused 

by degeneration in old ar;e. A horse 1 s axis h2.d a small 2.rea of 

porouB bone on the ventra.l aElpect of the vertebral foramen and its 

caudal :J.rticular surface showed some pitting and distorsion which 

was matched by the cranial articular uurface of the third cervical 

vertebre. found in the same layer. The cause ·of this condition is 

unclear. 

Conclusions 

Despite their small numbers, the faunal remains from Chilbolton 

Down produced some interesting evidence. The site clearly 

demonstrated the effects that differential preservation can have on 

animal bone assemblages and showed how important that factor is in 

the interpretation of intra- and inter-site s:tudies. The discovery 

of very young horse bones is at present unique to this site in Iron 

Age Wessex. The high rate of immature sheep mortalities has an 

interesting parallel with the assemblage at Gussage All Saints, On 

this and other observations, the results from this site have raissd 

more questions than the size of the sample can answer. These 

questions can, however, be considered on other sites of the same 

date in Wessex and in Britain as a whole. 
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Table 1 

Number'of Animo.l Bone Fro.r:ments from Chilbolton Dovn1 

s ecies Pit 9 Pit 6 Pit 31 Pit 48 Ditch F.72 Others Total 
Frorse 1 20 8 26 4 4 I 63 
Cattle 8 15 25 28 13 18 6 113 
Sheep/Goat 1 79 50 31 13 38 17 229 
Pig 1 2 4 4 3 1 15 
Dog 1 2 3 
\Vater Vole 21 21 
Sh .>rt-tailed Vole 6 1 7 
Common Toad 26 26 
Laree Mammal 5 52 33 23 35 31 34 213 
Small Artiodactyl 1 150 66 28 24 36 37 342 
Large Artiodactyl 1 1 2 
Unknown M:oun·na1 10 T 1 11 16 3 48 
/Total 17 382 194 138 106 146 99 1082 
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Table 2 

Anal;yDis s>_f_ Frnc)llcntE~ Recovered from IJRvers wi t'o Good 
-J!-..-·~-----

Prr::r:e:rvnti~ 

Bone nor Cow S/G Pig Do a wv STV 'Td LH SA LA Ul'll 'Total ·-l' r~-.---- :zrr ,1;:mdiblc 5 4 13 2 3 ~I \~a.xilla 1 1 8 1 11 
Tcceth 13 7 21 2 ~! 43 
Skull fgs. 1 5 12 2 2 1 1 24 
Scapula 1 5 8 2 2 1 19 
. umerus 6 3 1 2 12 

ad ius 1 2 9 2 2 16 
lna 1 2 l 1 5 
elvis 4 4 4 3 2 17 

Femur 3 5 4 1 1 14 
ibia 1 1 11 4 3 20 

t1etacarpal 4 5 1 10 
~etatarsal 5 3 6 1~ 
;Jotapodial 2 1 3 
Calcaneum 2 1 3 
First }'!1alanx 1 2 7 1 11 
Second Pno.lanx 5 2 1 8 
Third Phalanx 5 1 6 
Sesamoid 3 3 
Axis 1 1 2 
Otv,er Vertebrae 1 2 5 3 1"1 

~ 15 2 39 
Patella l 2 3 
Rib 8 63 l 72 

fgs. 12 78 90 
10 43 40 8 101 

50 5b 120 4 1 21 G ~'2"570)1)0--2-13 574 

Tab;J-_£_] 

Analysis of Fra.o;me.nts Recovered from L2.y0rs with Poor Pre s0rve.tim1 . 

Bone Tior Cow S/G PiG: Do~ IVV STV Td Ll.l SA LA Ull Totfc 
r.land i bl e 1 4 11 1 1 1 i9 
Maxilla 3 2 2 7 
Teeth 3 10 59 2 1 75 
Skull fgs. l 4 2 1 2 l 11 
Scapula 4 1 l 6 
1-fumcrus 2 5 2 2 11 
)Radius 2 5 5 2 14 
'Ulna 1 l 
Pel vj_s 3 2 2 1 8 
Femur 5 2 2 9 
Tibia 2 6 "1 1 10 
Metacarpal 1 4 5 
Metatarsal 2 2 4 
lVletapodial 2 1 3 
Carpal 1 1 
Calcaneum 1 3 4 
First Phalanx 2 2 
Second Phalanx 1 1 2 
Third Phalanx 1 1 
Atlas 2 2 
Otner Vertebrae 4 1 17 4 26 
-PRt.Gll.a 2 2 



Table 3( conJ;l 

Bone Hor Cow s.{_G p~ Dog wv STV Td Ul SA LA UL1 Tote,l 
Vibnla l ---- -··-1-

rub 6 8 14 
jLong bone fg. - 29 92 121 
~tw;s. 83 y 34 149 c: 

tal j3 57 109 11- 2 --· ... T 137 142 35 50 

Key to Tables 2-3: ITor = horse; S/G = sheep/goat: WV =water vole: 
STV = short-tailed vole~ Td = toad~ L!J = large mammal; SA "' small 
artiodactyl; LA = large artiodactyl; U1\1 = unknown mammal. 

Table 4 

Occurrence of Epiphyses of Sheep/Goat and Cattle Long Bones 

Layers with 
Good Pre.servation 

Layers with 
Poor Preservatioft 

.§_hecp.{_Goat 
ITumerus 
Radius 
Femur 
Ti1Jia 
l'1iet:owarnus 
r.Teta.tarsus 

Frae;mcnts 
3 
9 
5 

11 
5 
6 

CCJ.ttle llrar;rncnts 
numerus '()""" 
Radius 2 
Femur 3 
Tibia 1 
Metacarpus 4 
Metatarsus 3 

}~ui physes 
3 
3 
2 
2 
2 
3 

--·---· 
Fra1:2:nents 

2 
5 
2 
6 
4 
2 

1 
1 

:r:.:pi uhys~?-' __ :f~~~~~~r_:t~. _ _Ji£t22~~·-
4 5 4 
2 5 3 
l 5 2 

3 
l 

2 1 
1 
2 

15'o· with epiohyses 57.9 50.0 


