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The Variolility of Founsl Samples ard Lheir Effects upon Accing Dads

J. M. Haltoy

D.C.E., Faunal Remauins Frojcct, University of Southampton.

Meny anolyses of ageing daba from Eritish archaeolbgical sites
st1ll follow thc same bhasic pattern. Tooll eruption and/or epiphysecal
fusion evidence are recorded and used as the basis for the interpretati
of exploitation patterns of the animals inveolved.(e.g. Bodgson 1877:
10-177. Tn some cases data obtained from several sites have been
compared and usced in a general curvey of animal exploitation in a

—

given pericd (Hoddle 1975: 2554 Bradley 1978: 37)., The interpretation

-

ol the apeing data in this woy moakes several assunpltions of ihe

archneologicsl ssmple, vhich are not always taken into cengsideration,
This peper will cxandne some of the assuwptlions and give come eranplon
vhere cueh inlerpretetions mey be misleéding. In the light of the
cbserved vardiahility in agelng samples, delailed oxaninaticn of Thice
Iron hre sites In Hanmpshire is in progress.  The methods being uwezoed fo
enalyce those suamples will be descrived at thoe end of the puner.
Detemiratiens of animal populations from archaeoloszical ageing
data often hove made the following assusmptions:
i) The sample (of Jaws or fusion points) is representative of the site
in terms of the bone originally deposited.
(ii)‘Thé-sample is.repfesentative of the animal populations exploitcd
by the inhabitants of the site.
The first assunmpticon ignores the problems of differential preservation,
biases created by the recovidry of bone and lateral varialions in the
location of disposal of different Bones. The second assunplion ignorces

the possibility of animal or carcase redistribution between diffecroent

gebttlements.



Preoservation

The problems of differential preservation on fusion data have b&%{i

recognised by several suthors (e.g. Payne 1972b: 76; Meadow 1975: 275).
Binford & Bertram (1977) have shown that the pattern of bone survival
mnay be extremely quplicated and related to variations in bone density.
It is clear in archaeological samples that younger fusing epiphyses of
all species have a better chancé of survival and accordingly are found
in grealer numbers than the more vulnerable late fusing epiphysés,‘
confirmihg the observétioné of Brain (1876). Whaf has not beem
estoblished sc clearly is to what extent differential preservation
affects the survival of Jjaws of differenl ages. There is some
encourasement in that these are bones most resiliant te destruction
(parviculurly the teeth themselves) (Binford & Bertram 1977: 409; PBrain
1076 109Q) vut some are destroyed and this may bias the sample

recovered for urcing analysis. The problem may be heightened by the

pkesent apgeing methods adopted by faunal specialists., Most reports
disyegurd loose teeth énd the apeing data studied are restricted 1o

Jaws with somc of their teeth remaining.  Yet the fact that loose teeth
are presznt is iiselfl evidence thal the mandibles and m=xillae to which
they belonped have been destroyed. On the other hand, incliusion of
leoose tecth in assessments of ageing may be biased towards older animals
because of recovery problems (Payne 1972a: 59). There is still an
urgert need to establish what effects differenﬁial preservation conditior
have on tooth eruption data, notl only between sites but within sites

as well.

Recovery of Bone ‘ N

Payne (1975: 11-13) has shown that poor retrieval methods can bias
the epiphyseal fusion data towards older animais. Loose teeth are also
liable to be missed and the smaller deciducus tecth may be under-
represented.  Apaln, however, all too little 1s Known of how far
coliections of ageable nmundibles are biased in o similar manner and
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Lateral Variation of the Disposal of Bones

A combination of cultural activities combine to create lateral
variation in the faunal remains recovered from a site. Primary and
secondary disposal activities, as defined by Meadow (1976), crecate
variations in thc relalive quantity of each bone type recovered.
.Detadled ethrioarchaeological studies of animal bone distributions have
‘qemonstrated the complexities of such disposal mechanisms in hunter~
'éatherer groups {e.g. Yellen 19773 Binford 1978). Similar mechanisms
: égn‘be expécted in farming setflements and indeced on ﬁrban sites.
ﬁetailed studies of refuse disposal patterns of British archaeoclogical
material are in progress and results thal have relevance to ageing data
‘have heen obtained from a few sites already investigated. For example,
Halstecad et al, (1978: 11%0) observed that the proportions of young

rent part of the Roman villa.at Wendens

()

- domestic animals voried in diff
Ambo: Grant (1975: 397-8) noted that a higher proportion of young
- sheep were found in wells than in other typcs of feature of Roman date
at Portchester Castle. The proportion of young cattle Jaws represented
{n fourth century A.D. depositis at Exeter varied significantly on
different sites within the Roman town (Maltby in press). |
In-addition, appareni changes in the age structure of znimals
represented on the same site in different pcriodé must also be treated
with caution. It is worthwhile %o examine one example, again from
Exéter,'in detail.’ Table 1 summarises-the tooth eruption data of sheer
goat jaws from the Goldsmith St. and Trickhay St. sites in sampleslof-
late medievel and postmedieval date. The two small postmedieval.
sgmples show a consistent pattern with higher percentagas -of Jaws
_belonging to animals killed before Stage 1 than in the medleval samples
but. significantly fewer killed between Stages 1-%, A1l four samples
had quite high pumbers of immature animals and over half belonged to
animai@,killed before the completion of the tooth eruption sequence
(Stagen4), The results of the. epiphyseal fusion analysié, however, we.

contradictory (Table -2).



H1Badnell
Text Box


n

The resulis showed a subslantiol drop in the number of unfused bones

ol 8ll ape groups in the postwedieval samples., The variations cannot b
explained in terms of differcntial prescrvaticn, as much of the
postmedicval me tc; al's prescrvation wos superb and one would have
expeceted thiat this would have laveured unfuscd epiphyscé rather than
fused ones. Nor was therc any sipgnilicant bilas in the standard éf
excavation of the sumplem. Another explanation is reguired, Iiret we
have to test the sesumplion that the semples were derived from similar
populations in each period, Table 3 shows the percentege of ageable

Jaws 1n cach samnle end it can be seen that the two postmedieval seompler

had cenparatively fewenr Jaws.

Table 9

Percentasns of Avesble Jaws in Taieter f?»"rgg_c_*_n/fioai; Hamnies
Period Fo.fteed Jdaws  Total Dhe /Goat TPraements % Aped Juaus
12C0-14C0 70 2215 Sl
1400-1500 a7 549 4.9
15C0-1600 27 1542 1.5
AGCO-160C il : 121% 2.8

A'I?fest vetween the two medievﬁl and the two postmediceval samples
shovwerd that the diffcerefices in the proportion of ageable Jaws were
significant at the ﬂa confidence limit. Detailed comparisons of the
samples élso revealed significantly gréater number of ageable long bones
in the later semples and indeed the postmedieval sheep/goat samples from

Exeter were charscterised by a substantial increase in the proportions

of good meat bones in comparison to earlier assemblages (Maltby in

press). It seems probable therefore that a change in disposal practices
in the later periods increased the ratio of ageable long bones in
relation to jaws. The question remains, however, of whether these

chanres cavsed the discrepancies in the two iypes of apeing datla.



Ratios

of Fusion Points:Apgeable Juws in the Medieval and Postmedievalifs

Table 4

Sheep/Goat Samples from Exeter

net fuse

‘ 120C0-1300 1200-1500 15C0-1600 16C0-18C0
Humerus Dil/Javs < Stage @ 2.2 T.2 Te 0.9
Radius PNF/Jaus < Stage 2 1.4 2.2 1.0 0.3
Humerus DF/Jaws ? Stage 2 1.2 1.0 4.2 4.0
Humerus PI/Jdaws » Stage 4 (min.g 0.0 0.1 3.7 2.8
Radius DF/Jaws > Stage 4 (min. 0.8 0.5 148 2.7
¥emur DF/Jaws > Stage 4 (min.) 0.3 0.5 5.2 2.1
Tibia PF/Jaws > Stage 4 (min.) 0.3 0.4 I.8B 1.8
Humerus PF/Jdaws » Stage 4 (max,) 0.0 0.1 3.4 2.5
Fadius DI'/Jawe vy Stape 4 (max.) 0.5 0.5 1.6 2.1
Femur DF/Juaws » Stage & (max.) 0.2 O.4 2.9 1.7
Tibia PF/Jaws > Stapge 4 (max.) 0.2 0.% 1.7 1.5
Humerus PF/Jaws ¥y Stapge 5 (min.) 0.1 0.1 8.8 4.9
Raedius DV /Jaws » Stape 5 (mjn.% 1.0 0.8 4,2 4.6
Femur Di/daws Y Stage 5 (min. ) 0.4 0.7 7.0 3.6
Tivaa Pr/Jdaws » Stage 5 (min.) 0.4 0.6 4.4 3.1
Humerus DPR/Jaws » Stapge S5 (max.) 0.0 0.1 4,0 2.3
Radius DE/Jaws » Stage 5 (max.) C.G 0.5 1.9 2.1
Remur DF/Jaws 7 Stace 5 (max.) 0.% 0.4 %.5 1.7
Tibia PI/Jaws > Stape 5 (max.) 0.2 0.7 2.0 1.5
Humerus PRI/ Jdaus < Stege 4 (min.) C.? 0.5 | 1.5 1.1
Padius DIWF/Jovws < Stare &4 (min.) 1.2 1.0 e C.86
Temur VE/Jews ¢ Stape 4 (min.) 0.7 0.7 1.3 13
Tibhic PR/ Jaws < Steapge & (min.i 0.7 0.8 Taid 1.1
Humerus FPNI'/Jaws < Stage 4 {(max.) 0.3 0.4 1.4 0.9
Radius DIF/Jews < Stage & (max.) 1.C 1.4 0.9 0.7
Femur  DNF/Jaws < Btage 4 Emax.) 0.6 0.6 1.2 1.1
Tibia  PHEF/Jaus <« Stage 4 (max.) 0.5 0.7 1.5 0.9
Humerus PNF/Jaws < Stage 5 (min.) 0.3 G.5 1.3 1.1
Radius DIF/Jaws < Stage 5 (min.% 1.2 1.6 0.9 0.8
Pemur  DNF/Jaws < Stage 5 (min. 0.7 0.7 1.1 1.%
Tibia  PUF/Jaws < Stage 5 (min.) 0.6 0.8 1.4 1.1
Humerus PUF/Jaws < Stage 9 gmax,)_ 0.2 C.? 1.0 0.7
Radius DN¥P/Jauws < Stage § (max.) 0.9 . 1.0 0.6 C.6
Femur  DUF/Jaws < Stage 5 (max.) 0.5 0.0 0.8 0.9
Tibia PNF/Jaws < Stage 5 (max. ) 0.5 C.5 1.1 0.7
Data adzpted from Tables * and 2. DNF = distal not fused; TPNF = proxima

d; BF = distal fused; PF = proximal fused.
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Compsariceons between Ltooth eruption and cpiphyscal fusion data are
fraught with problems., The difficulties of differential prescervation aw
of absoiute apgeing are well known. Table 4 is, however, an attenpt to
compare the two types cf data. TIn all four samples the number of unfusc:
sheep/goat distal humeri and prowximal radii were each compared with the
number of jaws that had not resched Stage 2 of the tooth eruption sequenc
It is nol claimed that the fusion ageé of the distal humerus and proximal
radiung occur al the same time as this tooth eruption stage but they can
both be usod as indicaters of the number of young animals vrepresented on
the gite, By dividing the mumber of unfused humeri and radii by the
number of Juws, we can obtain a ratio that is comparable between samples.
Similarly, by corparine the nuuber of fused proximal humeri and tibiac
and distal radii and femora with the mumber of older daws , we can
cstablich the ratio of adult aninals ICpTC sented by each agoeing methol.
Both Stagens 4 2na 5 of the teolh weur sequence were used in this
analysis and the minimun end maxiwum figures for each stage (ef. Table 1,
vere also used. Assuming that preservation conditiond and excavation
technigques were constant, we would expect the ratios between diffevent
samples to be similer, unless cther factors were at work. In the
medieval samples the ratio of fuzed proximal humeri and tibise and distal
radii snd Temora was always less than 1.0 when compared to the nuaber
of jaws thast had reached Stages 4 and 5, irrespective of whether minimum
_or paximur figures werc used. The postmedieval samples, however, had
significantly higher ratios of fused epiphyses. These ranged from 1.5
to as high as 8.8 and most had ratios of 2.0 and over (Table 4). This
coﬁld be interpreted either as a substantial improﬁement\in the
preservation of the postmedieval epiphyses or as an increase in the
proporticon of these bones deposited in the postmedieval layers. As a
control, the number of unfused proximal humeri and tiblae and distal
radii ard femora wers compared to the nurber of jaws.that failed to

reach Stapes & or 5 respect! elv . If oreservation factors alone verne



the cauée of the variation, we would e¢xpect the postmedieval sample
show similar increases in the ratic of unfused epiphyses. This, howe
was not the case. IMost of the postmedicval ratios increased slipghtly
bu{ novhere near as dramatically as the increase in the ratio of the
fused epiphyscs: older jaws. The ratios of young bones: young Jaws
showed a different picture. The ratios of unfused distal humeri and
proximal radiil were gencrally slighly lower in the postmedieval samples
than in their_medieﬁal counterparts., The ratios of fused distal humeri a
proximal radii: jaws of Stage 2 and older again sho#ed that the -
postmedieval samples had substantislly higaer nuﬁbers of.fused bones

in comparicon with the medieval samples.

The pattern that cmerges from this analvsis seems clear. Much fewer
of the jews belenpging to adult animals werce found to be associated with
their long bones in the postmedicval samples. On the other hand, the
Jaws of younp, animals wére nore oflen associateé with thelr long bones.
The most plauvsible explanalion is that we: are observing a chenpe in the
marketing of sheep carcases in these deposits. The jaws (and skulls)
of the adult animals are wnder-reprecented hecause they were removed
during the primary butchery process. The increase in the proportion of
the major meat-bearing bones in the postimedieval deposits is a
consequence of this, since the majority of the material in these
deposits seems to have been derived from domestic or kitchenrwaSte and ~
therefore included the major meat-bearing bones and not the previously
discafded jaw bones. On the other hand, the jaws of young animals were
mﬁch better represented, perhaps signifying that lamb carcases were
treated differertly. The roasting of compléte carcases including the
skull and Jaws is one possibility that would account for‘fﬁe presence
of the jaws, although this does not rule out othle explanations. HNo
such bilas was found in the medieval samples where Jaws of all ages were
found in the deposits consistently with long bores of the same age.

Primary butchery and the removsl of the Jows elsewhere did not take

place to the some oxtont and cevneguently thoe rotio of epiphyoez @ jaws
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sremained more consistent, and the smaller variations can be ascribed to
differential prescrvation, relatively small somple sizes and variations
in the ages of fusion and tooth erupltion stapges used in the fTormulation
of the ratics. If these in crpretations are correct, the study of this
evidence has shown that differential disposal practices and changes in
the marketing of meat can be monitored successfully from faunal matorial.
However, for determining chauges in the age structure of the sheep
populations in these periods, such variely causes problems. The spparcnt
stability in the proporticn of older jaws in the postmedieval period
(Table 1) is mislesding because it appears that many older jaws were not
deposited on the site any more. The analysis of epiphyseal fusion data
is rightly usuxwlly regurded as a much mere hasardous ageing prbcedure

£,

n this caoe it zay be more reliables Of course, we do not hucw

b

ut

L4

whether the ape patierns ropresented on these sites are typicsel of the
rzet of Zxetero or irnceed trpical of the surrounding rural ares.
Vocumertary evidcence, however, clearly shows that cloth production
becane cviremely impertant in Devon at this time and a change to the
kee ping of more szdult sheep for their wool may be reflected here in
he fusion data (lieltby in press). Whether this interpretation is
correct.dvpends on furtiner studies on medieval and postmedieval animal
bones Irom othcr parts of Ixeter and frcm other sites in Devon. What
concerns us here, howvever, and wby I have elaborated on this example at
length, is that a change in marketing practice brought a change in the

: épparent age siructure of a specics as represented in an archaeological
samﬁle, cuch an oczurrence need not be restricted to a market economy.

. . L A . . . . .
It is possible to visulize similar changes cccurring in prehistoric

situations, particularly where sites cannot be totally excavated,
Comparigons between tooth eruption data or epiphyseal fusion evidence

must taxce these problems inteo consideration.




-

Inter-5ite Variability

Determinatioris of age structures of a species on the basis of
samplcs derived from one site to interpret regional farming trends are
problematic, Redistribution of carcases between sites may influence the®
ageing data, &s has been pointed out by several authors (e.p. Uerpmrann
197%: 3154 Grant 1975: 2953 Noddle 1GR7: 3853 Wilson 1978: 154);_ The
postme&ievalldeposits at Exeter contained a very high proportion of
young Jjaws and bones of veal calves, which probably had been Tuttened in
the dairy and brought to such urban centres. In the-deposits' -
investigated the bones of adult dairy or plough aﬁimals were grossly
under-represented (Maltby in press). It is probable that urban demands o
this sért played an important part in the redistribution of domestic
stock. The rarity of necnatal animal mortalities on urban sites, such
as Exeler, is itself significent and contrasts witgr(for exampnle) some
Iron Age sites where such deszths are betbtter représentcd. Chviously
the pouesibility of animal exchange may occur in any period and its
nature cannot be fully uhderstood until sampling on on a‘systcmatic
regional scale is undertaken. Inter-site comparisons are thercforc
essentiél, despite the methodological problens of such siudies.
Differential preservation condilblons, cxcavaticn techniques, diverse
archaeozoclogical methodologies have all hindered détailed analyses
of faunal sémples from different cites. These problems are compounded

by possible intra-site variations, as discussed in the previous sections,

Conclusions

Recent work on British fsunal material hags demonstrated that the

~

samples from excavated sites used for ageing analysis need not represent
an accurate rcflection of the population structure of the herds kept by
the inhabitants of the settlemernts. There are several questions that
require detailed study.

3

1) A much grealter awarenegs is reeded of the effects of differential

<
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preservation and particularly its influence on archacclogical ageing
data.

2) Much morc work is needed on intra-gite variations of animal bones.

Of course, the greater the proportion of the sitle excavated, the more
likely a representative cross-section of the bone originally deposited
(or at least the proportion that has preserved) is to be obtained, cven
though intra-site variations may be observwd. Totul excavation of sites,
however, is rarely practicable. Sampling for animal bones on cxcavationc
on the otheér hand, must be designed to test whether intra-site variation

N

exists and, if so, must be developed in such a way that it is possiblce te
quantify the results. To take a simple eyxample from a hypotheltical Iron
Apge site: suppose the setllement's suvrrouvnding diteh produced a
consisltent age pattern of sheep Jjaws irrecspective of which sections of
he diteh were gxcavabted arnd o sample of contemporary pits aloo produnoad
a consistent, vut different, age pattern, how could the overall
assecscerent of the age structure of ithe sheep be estimated? Acsuming
that if cculd Ge establiched that differential preservation conditvions
in the pits and ditch sections had no significant effect on the age
patterns of the sheep Jaws represented and that an estimateu »% of the
total volune of the ditch and y% of the volume of the pits hod teen
excavated, the overall age pattern for the whole site could be estinabted

N.ditch «x 1C0C N.pits x 100

using the formula T = % + v

where T is the ovérall age pattern, N.ditch and N.pits are the age

patterns observed from the excavated ditch seﬂtlons and pits and x and ¥y
are the proportions of the ditch and pits excavated respectively. or
céurse, the variables may well be more complicated than this and other
biasing factors such as differential densities of bone dléposal may b
encountered.

Even if it is possible to ascertain the age pattern of a specics

for the whole site, we are still left with the problem of tc what cxtent

the Jaws recovered are revrescentavive of the jaws deposited oo wiow
LS a v




percentage of euch age class has survived the processes of erosion

gnawing etc. The approach ig also limited if the full extent of Bheigd
gsite is unknown or the proportion of pits or dilch excavated cannot gf
estimated. It would also be ektremely difficult to apply this tcchniq&
on urben samples or indeed on any extensive muiﬁperiod site. It should
however, be possible to apply it on many smaller prehistoric sites and

such work is necessary if we are o reconstruct successfully prehistoric

1

animal populations. -
3) Repgional assessments of ageing data arc required and - these wili have
to take into consideration settlements of different sizes, function,
location and statuc. This again faces us with severe sampling problems.
Given that intré~regiona1 variations in carcese distribution can be
ectablished and that the extent and the nature of the redistributuon

ial

o0
(@]

1s imporvant to our understanding of both economic end so
organisatlion, how do wé quantifiy this? .It is one thing to say that,
for exemple, urban centres attracted the marketing and slaughter of a
ot of younpg animals and that contemporary rural settlements had a
hipher proportion of adult animals but te attempt to quantify the
rproporiion of sheep raised for consumption by the urtan populaticn an
the preoportion of shcep kept for brecding purposes or wool preduction
that did not fird & market in the town is anolher matter. To do this we
would have to incorporate data on estimates of the proportion of meat
ezten in different types of settlement within a region (assuming that
there was no import of animals from outside that region) and this would
involve detailed knowledge of settlement distribution and population.
The problem may not be s0 severe prior to the devélopmenyrof market
economies, although we must not assume that no redistribution of meat
took place in the prehistoric period. Indéed, we should be striving

to develop meens of establishing whether we can monitor redistribution
of animal carcases on prehistoric sites.

47  The methods used lo assess apeing data have to be developed to take
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into acéount the different lypes of biases recent rescarch has led us to
Aexpect. It is not sufficient to trecat the tooth cruption or the
epiphyseal fusion evidence at its face value. Current work on three
Iron fLge sites in Hampshire - the hillfort of Ballisbury and the

setllements of '01ld Down Farm, Andaver, and Winnal Down, near Winchester,

is investigating the prebiem. The study has madé use of computef
recording that has invelved a very detailed description of the animal
bones and also has the advantage that each site has been recorded in
an identical manucr, which greatly facilitates compariscns between
them. In addition, the samples are reasonably large ones. The sites
have cther sinilarities for comparison: all threc are multiperiod and
heve comperable-Tron age occupalions, ‘Balksbufy und 0Old Down Farm are
sitnated clogce together in the indover area; Cld Down Farm and Winnal

Down are sites of similar Lype and size with sub-rectangul ar ditches

dug in the Zeely Iron Age; the largest ssumples from all three siles
have been obtuined from pits of Middle Iron Age dote; both Winnal Town
and Balksbury.have Rouwanro-LPritich enclosure systens ceonsisting of a
seriecs of pullies. A4As o pilot study, the jaws of sheep/roat and cattle
from Ballzbury and Vinnal Down have been recorded and are being
subjected to compuler analysis employing the following variables:i—

e) Wear stage | |
b) Date/period

c) Type of deposit‘

d)VDépth of jaw withian deposit
e) Soil type

£) Cbservable preservation of jaw (eroded, gnawed etc.)

-g) Observable preservation of bones associated in the same layer

n) Area of site where feature is located

By employing a series of contingency tests to these variables, it will
be possible to establicsh whether there are significant intra-site
variations in the semples of Gnws and theilr nature. U will also b

4
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other variables. Tor exemple, 1t may be established that more you
jaws were found in pits than ditches but this in turn may zlso be a
factor of betler survival of Jjaws in the pits and so one of the
preservation critersa used ir the analysis can be employed as a control
variable. Of course, much depends on how usceful the classifications
of the variables are but experimental work can be used to test these.
Other variables.may have to be introduced, such as comparisons-with
the fusion data, density of deposition, speed of excava?ioh, the numbef
of associated loose teeth ete. Similarlj, inter-site comparisons can
be tmade using the same control variables on obscrved variations in the
age structures of the Jjaws represented.

Such studies may seem oﬁereiaboratq but our knowlddge of variabili-
in faunal samples and the causes of it is extroemely limited and
letailed work like this i1s essential., Even if no significnat
variations con be cdemonstrated in such studies srnd the disposal of
daws of all ages is fournd to be random, this at least gives us a sound
seeis to proceed to the next step of interpretation of the observed age

patferns,
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