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THE ROLE OF WILD FAURNA I URDBAR LCONOMILS I WEGSEX

Jennie Coy

Feaupal Remains FProgject, Department of Archacology, University of Southampton

The role of wild feuna in any urban cconomy is complex. It may be of
sipnificance ir maintaining a balanced diet or providing gourmet food,
of importance for skins or other by-products, a valued asset for sport
and‘prestige, and an element of even urban life which lhreatens man's
livelikhood.

‘We can attempt to sorl out these various roles of wild fauna from
the boncs that remain by a carceful study of the place of deposition,
the frosmentalion,and the Lutchery. As in most ﬁspects of archaeology
the strands are difficult to separate. Marks of kanives on bones, for
example, can be made in killing, skinning, bulchery btefore or after
cooking, at tatle, and ofter discard. Further complications occur
wvhen enimals canuecht as predators are caten and wild animals are kept
as pets. .

Quantitalive assessment of the relative iuwportance of wild fauna
in the diet i1s almost as difficull as an assessment of the rclative
roles of plant and animal foods. One problem is that the wild element
in particular is frcm soveral animal classes which show various degrees
of preservation - (fich, crustacea, birds, and mammals for example at
many Vessex sites). ,

Later in this papexr T have discussed the problems of dietary
reconstrucltion across classes. .

In all such guantitative reconsiructions we must remember that
animals eaten 'bones and all' or in stews while providing excellent
sources of calcium leave no bones for consideration. Domestic cats
and dogs may also completely consume a great deal of bone and this
can be a significant faclor cn urban sites.

Before dcaling in detail with actual results and the methodology
of quantification I shall first briefly discuss problems of sampling
in urban sites. The final section;@f the paper ae an attempt to .see
these studies in perspective relative to nutritional and behavioural

research. The overall emphasis throughout is deliberately on the

dietary role of wild vcertcbrates.



The Tmportance of Iural and Conlinental I'arallels

Any study of animal bones from &n urban site must be linked with

such parallel studies as can be made on relevant contemporary

rurel sites. This is especially true when attenpts are made to measure .
the extent of exploitation of wild fauna, for such a comparison

will help us to judge the extent to which 'urbanness' itself is a
factor in, for example, dictary differences, and design investigations
into the relative importance of local and cultural components.

In Britain the cztent to which foreign invasions and imports may
havé altered diet (especiully the depree of exploitation of wild fauna)
can likewise nol be asscssed wilhout careful comparison between our
.own vork and that of bone analysts in countries of oripin of the
various ethnic proups or resulls from known trading partners. The
close bties Lobween worters at imwih (Baxon Couthumoton) and Do restad,
Hollsnd have already shown up sonmne interesting similarities and differ-
crees botween the respective domestic animals and it is only by an
extension of such stuwdics, possibly with a unified systoem of bone
recording, thot we shall be able Lo discover Lhe causes of dietary
chonge throveh time and the cextent to which introduction of new

animal slocks was significant,.

Sampling Urban Hites for Bonoes

One aim .of archacozoologists is to answer dictary ond nutritional
questions. This weguires large cnouph samples of material which

we know was derived from food »reparation, meal debris, or faeces.
Conventionsal sampling theory when applied to complex urban sites must
take into account our past experience and knowledge of the types of
bone deposition. .

Sampling requirements for urban bones are twofold. At the beginning
or before cwcavation lherc must be a considered experimental design to
take in a representotive sample of all these types of deposit, which
is modified as nccessary as excavation proceeds. With urban sites there
needs to be a great deal of feedback from archa&%@ologist to
archaeologist and digper. Seoond,whore actual collections are too great
to be studied totally in depth;subsampling procedures must be instituted.
This will rarely be necessary in the future for macroscopic samples
obtained by conventional digging now that computer coding and
microprocescors are available but for sieved material with its vast
heaps of residues from guardrobes subsampling has to take place.
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Methods of sieving best applied to urban sites will vary from site
to site and according to the type of material but manual flotation
and sieving as described for Winchester by Green (1979, )
provides an adeqguste check for us on Wessex sites provided that
those. sorting the residucs are trained in the recognition of fish,
bird, and mammal material. A very small amount of vertebrate material
also floats.

s well as deposits yicelding dicetary information industrial
deposits of various kinds will involve bones and many quite unlikely
deposits can pregerve good bone, ep street layers and courtyards,
but the dietary ;nterpretation of these is more difficult than that
for pits, pguardrobes, and kitchen layers.

Vhat is left on site for us to excavate is a sample (of what
was deposited 2and in turn of the populations of animals existing at
“the time). If from our somple we attempt to reconstruct man's diet

rather thon thesce shadowy populantions we maoke bthe reconstruction
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cusier by a whole stage. Finford/puls this better in describing

' our interest is in the actual use

the kernel ol his Nunamuil work :
made of the animals as food, not in makihg poor estimates for what
could have been a kill population while ignoring .the reality of the
assemblarce before us'. There is no doubt that to approach the

reality of an asscemblage on an urbon site the archacozoologist will
nced to work on site using samples taken by volume from cach deposit.
Only in this way cen the true relationship between wild and domesiic
remains and thal between mammal, bird, and fish be seen.

This is nol. to say thal ecological studies relating to domestic
and wild populations of the time are unimportant but they are
undoubtedly more difficult and capable of a lower order of resolution
than the more immediate reconstruction of diet on most urban sites.

The Size and Function of Urban Bone Samplces

In an urban sitec the samples we obtain are usually too small for our
purposcs. They may threaten to bury us in mountains of boxes but when
the bone analyst comes to grips with these 'enormous' samples he
usually finds that there is too liltle material from certain periods,
certain types of deposit which will tell hinm about diet, and certain
classes of socicty. He will also discover that the samples have

not been carefully enoupgh collected or preserved; and that once the



larme number of species likely Lo occur in o rich urban aite (perhaps
50 or more) and the number of anatomical elements (several hundred)
are taken into account it is impossible to do any useful statistics
on what is left. Of rccent ycars we have scen some large urban
collections from London (Armitage, this volume), Winchester (Biddle,
forthcoming), Southampton (Rourdillon & Coy 1979), Exeter (Maltby
1979) and York amonrst others. Work on these collections has shown
that the more complex the urbanisation the greater loows the problem
of insufficicnt sample size,

In Wessex these preblems initially appear much more acute in
mu] tiperiod urban Winchester than in Middle Saxon Southampton - yet
are they ? Tn earlicr Homwih excavations there was the major problem
of difficult or apporent lack of straligraphy, and the puzzle of
sorting out differences within the lifespan of Hamwih were as severe
as some of the probleoms of morce complex vrkan sites if we were to
attempt to colve them fyom the bones. This may be less true of the
current extcensive Six Dials excavations at Southampton.

There ig the additional cowmclication that Hamwih was in a very
rieh esluarine sres wvd marine and constal exploitation‘to be seen
in all its detail ncecds routine bulk sampling to assess the role of
fich. At Hamwih & 5 litre sample is removed from cach recognizable
layer and treated for the extraction of sceds and small bones. Very
little useful additional data for the larger mammals and birds ic
obtained but the siecved samples give a different picture for small
birds and fish.

With 811 we now know from Hamwih is it still worth taking
samples from cvery layer ? This is something we are still discussing
with the workers at Sovthampton. To some extent we know that it is
still of wvaluo , only by using careful manual sieving are we really
getting to grips with the intrinsic nature of each deposit (the
reality of the assemblage'dizcussed above %for example, the close
association or otherwise of the various types of dietary material.

It is not always possible by just looking at a soil sample to
tell whether it is rich in small bones and it must be disaggregated
and wet sieved - at Homwih this i1s partly because of the nature of
the soil. Without sieving it is therefore not possible to predict
those rare yet important layers which are rich in material. Such
richness may be the result of an extraordinary degree of preservation
rather than an especially rich exploitation of fauna. What causes
this is not fully understood but one possibility is a quick infilling

of the pits which excludes oxypgen from the material swiftly and



efficiently.

Such well-preserved layers must give a less biassed picture of
diet than those where diffcerential preservation has taken a greater
toll and only by inlensive ratrieva% including sioving)can we learn
to recognize the depree to which a sample has lost its evidence and
therefore Jjudge its reliability for dictary rcconstruction or for the
assessment of domestic/wild or mammal/bird/fish ratios. Preservation
of material in the Hamwib pits is probably aided considerably by the
large amount of bone in them which would raise the pH and tend to
produce the right conditions for bone preservation.

Sicved samplac thercfore, in addilion to providing more
information on material nol retrieved by conventional excavation,:
moy provide clues Lo the rclative importance of the different food
classes; dcemonstirate the fact that food has been through the
atimentary tract § and possilbly act as the most sensitive indicator
weé have for detecting minor shifts in the diet which may be seasonal
or cultural. Fish otoliths, scales, and bones,like mammalian teeth,

provide us ultimately with a tool for
sorting out not only scasonal but nutritional detail by a study of
individual incremental growth and the incremental and sieving detail
could together tell us a lot. It is however unlikely that the amount
of investment archacology can put into these methods can do more than
scrape the surface of this cvidence for many years to come.

The ahove diccussion may suppest thal bone analysis must

therefore bhe both on a massive and a nicroscopic scale and this is so
if we are Lo answer the quesiions thal archaeologists need to answer -
for example far-reoching quections on origins, evolution, discontinuity,
and status in urban people - all of which are linked with dietary and
other aspects of animal bones. also

Massive residualily and contamination'areifactors which Jlead to
a rapid reduction from apparent to actual sampleé size when bone
analysts are comtemplating urban collections. It is now becoming
possible Lo pick oul bones of a pacticular period by eye Jjust as it
is with pottery. But bone is fer less reliable for this purpose at
present and will probably always be so. The range of variation from
Roman times onwards in our major domestic animals is such that no-one
cai say a$ yet 'this is a sixteenth century sheep' with any degree of
certainty. But major changés in the appearance of stock, the incidence
of young animals for slauchter (Maltbty, 1979, ), the incidence of
certain wild species exploited for food, and characteristic butchery
patterns can already give dating clues for complex urban sites



especially where other cvidence is lacking. Pones themscelves often provide
good evidence for redeposition (Biddle, forthcoming ) By itself, the
proportion of the bonc which is fallow decer moy be the most reliable
indicator we have for some periods of the statuz of urban inhabitants.

All the points in the above paragraph stronpgly confirm the need
te study the animal bhones from urban sites for archacological reasons
as an inuvrinsic port of the site dala base not as a fringe activity
to be dropped when money runs short. Current orchacozoological work
often places too much stress on remole reconstructions of past ecologies
and hushandry and flippant diccussion of rare finds and discoveries and
perhaps not enough stress on the reconstruction of diet from bones and
the depositional and preservaltional aspects of bhoné of direct relevance
to archacolopical interprotazlion.

The differentizl survival of bones, referred to above for Hamwih,
is 2 wide subjiect currently of great interest to archacozoolopists.
Tventually it may become possible for vs to sssess the reliability
of ecach bone sample for dictery reconstructicn by criteria it shows
with respect to preservation. This day is- at present some way off and
it is the initinl studies which need so much material. Some must be
corricd ocut on rursl sites as urban collections introduce toc many new
facters. Such parallel taphoernomic studies on rural sites carry gre nt
relevance to cur urban prescrvational problems and are of direct
concern to any intercst in domestic/wild exploitation for the results
obtained are controlled fundamentally by the methodology.

Guantitaltive Methods for Assessing Domestic to Wild Ratios

I was very impressced by Professor Olsen's account of the unreliability
of bone guantification dbut I would suggest that the results he discussed
showed overinterprctation of small samples rather than the danger of
quantification itself.

For the study of the Melhourne Gtreet bernes from Saxon Southampton
(Bourdillon & Coy 1979 ) thc methods of fragment counts, bone weights,
and mininmum nuwabcrs of individuals were used for quantifying specific

ratios and therefore ultimately domestic to wild ra}loj. In Table 4,
ol aful CAf e

9 ; ;
a and b give results for Melbourne Street wlwchxexcludo and include
‘fish . These resultis show that almost 1005 of the bone fragments
(99.8%) came from domesti¢ animals but that this figure is reduced

07.1 % if fish resulls are included.

[mm 1 nerc)



Table 1

Hamwih, Melbourne OStreet, Middle Saxon

Wild/dowestic percentages for the whole site and for feature 16, site V

WHOLL: SI1ITE

~a Mammalg and birds only

wild domestic
by fragment count 0.2 % 99.8
by. bone weight 0.1 99.9
by minimum numbers 247 96.3%
b Marmmale, Mrds, apd {fish
by frayment count 25 - 8% .1
by bone weirht 01 99,9

SITE Vo, FEATURE 16

¢ Mammals and birds only

wild domestic

by fragment count 0.5 ‘ 99.5

by bone weight 0.5 99.5

by minimuwn punbers 16.0 84.0
d Mammals, birds, and fish .

by fragment count 20.0 80.0

by bone weight 0.7 99:3

Note A1l the fragments included above are from species which we

deducecd were eaten on this site.



Weicht estimations in Table 1 a and b give Lhe some resuldt ,
presumably boecause comparcd with the size of the major mammals most
of the fish werc small . Minimum number counts were not attempted
for the fish material.

Resulls are also given for an edxccecedingly rich feature ( Site
V, Teature 16) which wes partially sieved. These results must not
be taken too sericusly for the excavation of the sites took place
before the mojor sicving programme that subsequently developed at
Southampton Archacolorical Repearch Committee excavations. The
results availaeble for feature 16 -~ a larpge pit - do not give us ali
the relevant detinil to makc comparisons that we now collect in
the lipght of cubecguent experience. To what extenlt the richness of
Feature 16 is cultural, prescervabtional, or related to the use of

sieving 15 not quite c¢lear bulb the resul ks are asdded for interest
“in Table 1c & id to surcest that the overall site picturce ¢hown in
Tovle 1a & b may be misleading - presumally at least in part as a
resvlt of poor prescervulion vnd the absence of a sieving preoframme.
Cnce =adn Tabdle 4 sbows in ¢ & d an odincreace in the

proportion of fromaents assipned to wild vertebrates (this time a
sicnificant one from 0.9% to 20 % ) when fish are included. Bone
weirht recults chaneo ]ittle;prcsumnb]y for the reason given above,
and again rinimom runters arc not included for fish but the.
minimum numbers for wild mammal and bird makes a significant
increase from C.7 to 16.0 %. In practice this is due to a higher
incidence of gmall wild bird bones in Fealure 16 - at leecst partly

the result of the sicving.

The results do therefore give an indication that for an accurate
reconstruction of dielt and for the calculation of domestic/wild ratios
it is essential boeth to irclude the results of fish identifications
(fish bone retrieval ilself is a problem unless diggers are trained
in its recognition) snd to include results from a regular programme

of sieving.

Table 2 shows results for identifiable bone fregments from
Feature 16 discussed above and again results should not be taken
too seriously in their dctail because of the methodological
limitations for Feature 16 mentioned atove. Working im two

places of decimals is necessary hecause of



Pahle 2

Trogcments, weiphts

yindividuals, ond meat for lelbourne Street V, Pit 16

.
P .

®

i 4 individual 2
number of veipht of MNT weutht of meat
frapments boune & (Tg&] CETEEE) (3 x 4)
Ke, K Kg
(HORSE ) n - 1 - -
CATTLE 2501 60 19 137.,5 2612
SHERP 1412 11.8 1 18.8 %20
GOAT 25 1.3 6 18.8 113
PG - 718 7.9 1 - 43.8 788
(DOG) % - 1 - =
(CAT) 76 - 2 « -
(SMALL MATAL) 1% _ 5 _ ~
RED DI R o 0.7 p 75 2
1:0E DEER 1 0,02 1 12 12
GCQOSE 57 “} A 6 3 18
e 187 ‘Lpgeticy 15 30
DUCK 5 . 0.7 0.7
LICCLCCCK 4 q 0.0 0.2
e 7 2 0.2 0.4
GND " 1 0.2 1 0.5 0.5
(FUZZA10D) 1 (wild bind) 4 _ _
PHRUSHES B¢ 9 o 0.0k 0.28
(APHIDTA) 20 - 8 - -
RAY 8 | 1 2.5 2.5
SATMOL 2 1 1.0 148
HERRING 1 1 0.1 0.1
EEL 592 6 0.01 0.06 -
WHITTIG 5 5 0.04 0.2
? POLLACK i1 ‘o9 0.1 04
PASS 19 % 0.5 M5
SCAD 28 % 0.02 0.C6
SEA BRLAN 3 - 0.42 1 0.1 0%
MACKLREL 7 (fish) 1 o 0.1
MULLET - 8 2 0.7 1.4
GARITGH 1 1 0.2 0.2
FIQUNDEG/PLATICE 58% 25 0.2 50
TOTALS 6257 82.8 164 278.11 2042 U

* minimum number of individuals

«* rpeat northern diver



L the smnll weirhts for scme specics. Minimum numbers are

hENZ] included here with the proviso that fish minimum numbers are
probsbly severe undercsbimates becavse of the large number of
unidentifioble fish bones. Certain kcy vertebrae can be uged to
Five a quick estimatc of numbers cven with very larpe numbers of
fish benes but obviously head bones are a lot easier. When we are
faced with large quantities of fin rays unidentifiable to species
the preblem is more critical and at the time Melbourne Street was
studied our ichthyological abilities did not match up to this.
Minimum numbcrs arce however piven for all the vertebrates in
Feature 16 for Jn1r19)1 as at the pit level this statistic has
some value. The other work at Melbourne Street on mommals calculated
minimum nusber of individvole by exomining closely the elements of
each cpecicn (spread oul ot one viewing) and determining how many
animals werc involved takine into acconnt epipbysial fusion. Detailed
study of the manditles normelly gave the highest minimum rumber.,

This worx surresbed thot cumulative results for minimum .numbers

(ie Lotalline results for cach pit) and the recalculation of minimum
nunbers for the cite sz a whole (by a new viewing) probably rave
resulls which were misleasding and mathematically ursound. But for the
rceconctruction of a particu]nr ascantlace as for Peature 16
minimun nunbers musit he concidered as a part of the analylical
melhod althoush there will be very diff{
for their ca2lculation is Lhe layer rather than the feature. It is

crent resuvlts 1f the wnit

not possible to do this in relrespect for Fealure 16.

The inccmplelcrcns of Table 2 as o picture of the food remains
from the feature must be sircssed. We know that oysters, whelks,
winkles and nussels were also involved, probably crustacea and eggs
as well, There were also scveral thousand unidentifiable bone
frorments, including approximately %,0C0 fish fragments.|We are not o
gquite gure which species verce eaten, Spocioé in brackets in the table

were assumed nrot to have been caten hecause of a lack of actual
evidence for cxploitation on the site. All the small bird species ,
however, have becn included au food on the basis of ecvidence of
butchery on one specimen. All fish have becen included.

In Table 2 two stages of reconstruction were used :
from the frarments in the feature (column 1)  the minimum number
of individuals (NNI) was assessced (column %). From this MNI
and the estimated woipht of an enimal (extrapolatling from bone
size to animal size with reference to modern specimens) meat values

were cstimated (columns /4 and % ), taking 50 9 of carcase value



as nivals Meat weiphls were then multipliced by MNT for the pit. The
Manching estimations were usced for the major domestic animals
(Poessneck at al 1971, G) and estimations for the others were from
specimens with similar sizced bones in the Faunal Remaire Project's
collections -~ fish values parlicularly were great approximations.
Deer weights werefrom Corbet ond Southern (1977, 416). Table 2
shows thaet on the basis of mecol estimations (perhaps the real
meaning for vs of 'realily of the assemblapge') the amount of meat

derived from wild vertebrates would be less than 2%.

+ What do these remulls show 7 Tirst they suggest that the overall
results for Melbourne Street, [lamwih, as in Table “1a and 1b may be
undercestimatcs for the use of wild speecies to supplement the diet.
The overrowering importance of fish by fragment but not presumably
by weirht of rent is a measure of many faclors which will he discussed
more fylly it a laler wsectlon. '

How relisble are such rich finds as those of the pit discussed ?
The extent to which they can be used to interpret food'romajns for
the whole zite will depend upon the conditions that led to their
deposition and our overnll view of the site. Put it is quite
prohable that for Hamwih such rich finds give a more accurate picture
of the totsl dielt ard for that rcason we cannot relax our efforts in
sampling cvery layer for swmall bones.

The two stage reconstruction should .probably go in qualitative
terrs as well 2o gquantitotively. We should reconstruct as follows:

.

3 individual
Y carcases

bone frarments ——— > food value

and 'food value' does not just mean 'meat' or ‘'calories' -~ but more
of this later.

Urbun Sites versus Contemnporary Rural Hites

Comparison of results from Hamwih with those from a small site at
Ramsbury, Willshire, of a roughly similar date demonstrates that
ewin specific percentages of major species are very different, with
rural. Ramsbury showing a greater concentration on horse and pig

AL although the former was not neccessarily Caten (Table 5). Ramsbury

”Hﬁﬁbalﬂo shows a highcr dependence upon wild mammal meat as shown by
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methods similar to thogoo veed for Hamwih in Table 4.

These fipures were worked out in several ways, some of them
directly comperablc with the Hamwih mwelthods (numbers of frapments
and weipht of bone) except that the distinction of cattle and red
deer bones at Ramslury was more difficult becouse of the large
size of the red decr und the large guantity of it (Coy, 198
At Hemwih red decr , Cecrvus elaphus I, was so rare that all the large
artiodactyl remainswere asgsumed to be from cattle even if they came
from areas difficult to distinguish - like vertebrae, ribs, scapula
blades, ard pelves. For Ramsbury it was considered unreliable to do°
this 2o that the levels of identification made tenﬂg@eto correspond
to those in Table 4.'Cattle~sized' fragrments could/come from horse,
cottle, o1 red deer in the main (ssswming on this site that there
vere no fallow deer before their Normnan reintroduction). 'Shecp-
sized ' frasments vere those coleulated Lo have come from animals
of rowhly sheep nize like sheep; roe deér, roat and pig. This
is more rezlintic for our purposes than to attempt further different-
iztion into a greater number of classes for unidentifiable frarments
as is donce in some classificaltion sysltems. T4 must be realised that
these 'unidentifiable' fraczments were oflen unidentifialle to unatom-
ical eloment as well os Lo spccies.

Poncs at Lhe sccond level of identificationwre the really
sienificant orncse as for as the wild/ domestic 1ratlioswere concerned
at: Rumsbury. Those ddentified cg caltle/ red deercoutd cither all be
put into the wild or 211 into the demestic category or any division
of the material Letween the two calepories thal we required could be
made. Thisc pave us @ ranme rather than an exoct figure for the'
percentage of wild fruna in the diet, dependent upon whether the
level 2 identifications were included as cattle and sheep/goat
(giving a lower figure for wild) or as roe and red deer (higher figure
for wild). '

Table 5 gives a cemparison of Hemwih and Ramsbury figures for
the percentare of frepments which came from wild vertebrates using
the range method degcribed above Ramsbury has ranges as explained
above dependent upon where the level 2 identifications go but for

] Hamwih the lowvier fipures glven assume no problem of contamination of

caltle and shcep with deer bmnes, the middle fifrure derives from the

sults for feature 16 discussed above which took  note of fish, and

(h

the notional upper figure for the range is denoted here by '?'. This
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could be calculated if Iamusiviy melhodis of catlle/red deer distinction
were used and would obviously provide a higher figure for wild species
but would be quite wrone. Similarv results oblained from hone weiphts
are piven in Table . Minimum vumbere were not calculated for Ramsbury
but obviously as for Hamwih would have given results very different
frem tMopn derdved Cor frogments and weirhts as they are measuring
a different thing. The method of 'whole bone eqnivalents' (WpL) is

that used by Griffith for Tron Age material on the M % Motorway
] [

material (Griffith 1978 ) where a frepment is scored on a crude whole,
half:'morc than half%lless than half basis to counteract diffcrential
frarmentation between different sites and species. These fractions
are tolalled to give Lthe runber of whole bones to which a collection
1s 6quivn1cnt. Thizs figure for Ramsbury gives results not so very
diffcrent; from those oblained from froement counts and weights but
Jifforencens arice with the UBT method when compoarisons are made

between species.

These resulls are orly roeirlers to the sort of comparison which
ceuvld be nmade wilh unificd mothods ond more control over site choice
ord tav%ine of Lhe bone colleclion. They show the danger of CORmPATIing,
er, wild/ domestic ratios,uprss metlhcedology and many other factors
are the same. AL Kmasbury the cpeecices of wild mammal exnloited were

mostly roc deer, Capreolus czprocolus (1), and red deer, Cervus elaphus L)

although fur species - beaver , Castor fiber T4 fox, Vulpes vulpes (L)3

and badger, Meles wclesn () - oand a few wild bind remains were found.
Comperison with Harnwih is interesting. The overall dependence upon

domestlic stock for bird ond manmal meal at Hamwih could mean a lack
of opportunity for hunting for & number of recasons but it could also
merely reflect a mode of life and evolution along the path of urbanism.
Ramsbury with its close contact with a diverse and extensively wooded
arca and a wide river plain would be a difficult: place to -divorce
onesell from the pleasures of rural sport, whether legal or illegal,
and the need for the flavour of game. ‘The variety of shore and
estuarine food at Hamwih - crustacea, molluscs, and fish of a variety
of scpecies - would compensale adcquately for any dietary boredom or
deficiency, and yet one marked feature of Hamwih is the lack of -
extensive exploitation of coastal birxds or sca fish.

The case with which an adequate and interesting diet could be
obtained from domestic marmnls and tivds and their products; ecasily-

caurht estuarine fish (eels and flounders); and occasional supplements



of shellfish presumably made this unecessary. To what extent the

way of life of the Hamwih people differed from that of the contemporary
Ramsbury inhabitarts (Lhe bones were probably lefl by the jron-workers)
is debatzble. In bolth cases extensive exploitation of wild fauna seems
to be lacking and Lhe results obtained from the animal bone seem to
refleet the posaibilitics of the surroundings superimposed upon a

baclsround of a svccesalul mammalian and avian husbandry.

Detziled consideraltion of the role of wild vertcbrates in the

dict of Roman anl medievel  \Ginchester must awail the results from

the Vinchester Resenrch Unit (Biddle, forthcoming) and our own work
on malterial cexcavated in Winchester in the 197Cs. Similarly for

~outhempton  post-Saxon material is s5til)l being studiced but preliminary
resulls (Bourdillen 1C79 ) suppest a differernt pattern of exploitation
frow the laron orc. Rural contrests for these are apuin difficult to
find in terns of rwcavated bone but small quantities from many sites
are bein; compulcr coded and should cventually provide us with

sufficient dota (Oay 19§ Je

Dietory “econstruction acrons Verlebrate Class Boundaries

o bk

. Perhaps thig in Ehe jwoin l/l" lock in more doetail at this attenpt te

cul scross clancs houndaries in the vertebrates (f£fich, birds, and

mammals) and Lo review Lhe various methods which can be used to compave
Lhe results for fich, bhirds end mammals. Such metheds may be regarded
as an csseptial roule if the Uruc role of wild fauna is to be assessed.

HSome complicaubions arising in cuch recoenstructions are tuken up below:

1. The Problem of lnidenlifiable Bones
< Taking Table 1 in conjunction with Table 5 it can be seen that the

figures derived for the aninmals which served as food using fragment
counts and bone wcights melthods are sometimes but not always of the
sone order for the two methods. There are some important points to

note in the derivation of such tables. First)all the figures in

Table 1 are derived from identifiable (that is identifiable to
species) bones so thet all calile-sized, sheep-sized, and unidentifiable
fish fragmentls are excluded. There is really no fair way of doing
otherwise evcept Lo proportion the unidentifiable remainder between

the most likely speciecs « Although such a proccdure would make no
difference within the classes = ¢ 1t would nol alter the proportions

for cattle/sheep/npig, ~ it wouild alter Lhe proportions between classes,
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If the 3,000 odd unidenbtifiable fish bones from Feature 16 were
included they wonld mabe the proportion of fish fragments to

mammal and bird fragments mach hipher than is so al present

Table 1d. The difference it makes denends upon the relative
idéntifiability of the classes. 1t might alter proportions even if
cattle-gsized er? sheep-sized frurments were added too.

Thig hipnlichts a greal donger in making quantifications
across classes. 7o be comparable from site to site the fipgures
hust be given aiorpside a definition of the level at which
specific identifications are made and must state whether unident-
ifigble or ssuirncd (¢ touttle-si sed', 'fish' ) tones awve
included, This coundz o cenplicoted business but if the methods
are so descerilied there io no reason why such fipures caonnot be

vusced hoth for corparicons betwoon featurcs and periods on one site
or for inbci=5ite ccmperizonm. Computer coding such as that
dcenerited for cor cun vorkr ( Coy 198 )y although it makes
the caleulaliors zimplor is no solution as the coding used must
still Le adeguulely desceribed.

2. Frogmert v ir the Difforent Classes

Fragment ruabhers are perhiaps the major cause of variation between

the different elzsses. Dkcelcetongs of amphibians and birds are

highly speciuvliced, by reduction in the number of elemeunts,
for leaping and flying recnectively. In frogs there has been a
reduclion in the number of verlebrae and in birds the vertebrae
are fused together in some areas${there is also a specialised
wrist and arkice , a reduction in the number cf, digits, a special-
salion of the skull, and a lack of tecth. ‘
Table 6 shows o detailed comparison between the number of
skelelal elementsc available for archacolopical preservation in
a shecep (which has fewer Loes and teeth than some mammals),
~ fowl, ernd a cod.
NTﬁdLE Tt moy thercfore be dangerous to exiLirapolate directly from
bHE@E] nunt:ers of frarments across c¢lass boundaries. Whercas direct
comparisons of sheecp, cottle, and pig frarments might be reasonable,

a comparison of cheep, fowl, cod would need to take into account



not only the relative numbers of the skeletal elements in these
species but any evidence we had as to the likelihood of the
SDeCiOSshnwinn different deprces of preservation . [Tamwih
vork supgested that this veried slightly between the different

R o N . :
domestic species (Bourdillon 198 : ) but calculations were
not made for the other classcs. Cod/plaice/ecl comparisons

should also strictly cpeaking take into sccount the variation of
vertebrol and fin 18y numbers for the different species.

5¢ Skeleton VWeichl and Meal Values

In Table 1a 2nd 1 ¢ the two methods pave results of the same order
but once fish were included there was a considerable discrepancy
between the two methods. This is nol to say that cither is wrong.
Both sre voiid rcecsulls for the bones analysed but tell us different
chines and the extent of their difference will be the sirrificant
foctor in ccmparicons within Lhe site and between sites. The differ-
ence 1s moinly ceused by the small size of the fish bones which
therefere produce o gmall weizht relative to frapmeut counts. On
the vhole 1o fish represented in Hanmwih are smaller in weight
than the individveal masmals and birds ealten, so that the {ragment
rumbers of f£ish Lones provide them with an artificially high
proportion of the total compoared with the proportion they gain
by weight of hone.

Pone weishts themsclves can be veed to recconslruct meat
values - an altoernolive method to the I'NI method used with Table
2. The methed ie more fully discussed for Melbourne Strect '
(Bourdillon & Coy 1979, 34) and assumes a skeleton weight of 7%
of total carcase weight and a value of 50 % of each carcase as
usable meat. These values are the ones currently used by most
archaecozoolopists and are bosed on earlier work on the continent
of Eﬁrope. lMeat weipghls can also be calceulated in Table 2 from the
column 2 results. They give a figure of 29 % domestic animals by
meat weight compared with the value of 298 %+ using minimum numbers.
Although the relative proportions may not be so different the
actual weight of meat arrived at from the skeleton weight method
is only a fraction of that derived via the method of minimum '
numbers and it is probably true to say that the larger figure is,
at the pit 1evel)the more reliable and the reduction (to less than
a sixth) that occurs when lhe skelcton weiphts are used is a measure
of the extent to which the bones have disappeusred (Bourdillon 108 ),
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Table O Approximale Lumber of Dkeletal Elcnents available

; in a Mammal, Bird ard- Fich (from prepared specimens)

SHEEP ( including teeth) 250
FOVIL 100

CcOD %00 (+ scales)



If meal valuces oure Lo be given oscross classes con we use
these overall figures of 7 9% for the percentage of skeletal
material and 50 % for the percentage of meat in a carcase ?

The latter has been criticised by Stewart & Stahl (1977) who
suggest that much more work on modeirn carcases is needed. This
is certainly truc and allowances must be made for the different
classecs —~  theilr work only discusses mammals. Andrew Jones

has made an important point in this volume about the weight of
female Ticsh carrying eprs. With respect to the 7% value for
sktelebon weight T made a few prcliminary observotions on skeleton
weirhts and tota] carcase weilrhts on a number of specimens in

the collections of the Faunal Remains Project. There is

a very larpe smount of variation within ecach class
accordivg to the state of the bhedy fot supplies. Further work may
dhow that the 7% and 50% values arce not ceven accurate for mammals
and that acrose-clacs meolt estimations cannot use the same
fipure for all classes.

Moamnl olelolons varced from a hone percentace of 5.%2% by
weirhl for o well-fed 700 wild boar to one of 10.57 in a starving
wolf, Pirds have bones with thin wolls and a dow weight compared
with their exlerne]l volume but cskeleton weiphts still came out at
4.2 to 6.27 of tolol weight for a group of wild birds which had
been shet dn fliceht and vere presumced typicel of healthy wild
stock. Typical muscum specimens are obviously not reliable -for
such czleulatieons oo Lhey are often casualiy dbirds and preparation
of such specimens Frequently shows up anomalies and past injuries
which muy have contributced to a low body weight (eg beak
deformities in tirds ) and to their sccidental death. '

Fish skelctons similarly gave results below the 7% figure
but ranged from 2.8 to 6.9 % of total weight. 1In certilaginous
rish (dogfish, sharks and rays) the results were lower than this.
I typical exanple from the collections was 1.6%. But this may
alter somewhat as calcificelion of the skeleton occurs during
the 1ifc of the fish. JPucklers of thornback ray as frequently
found on Wessex urban sites certainly give scanty evidence for
whéat may often have been a fish of 20 or 70 kilos. The role
of cartilagincus fish haos been much underestimated in dietary

r recenstruction.
LTROLE
“7 ‘p] These results are hiphly speculative and I merely add
"HE \© :
them in Table 7 because they may stimulate further work and

becavse they do demonstrate well the link with health



Tabie Y Peprcentare ofF #albal Corease Veipht represcented

by the Skeleton in some Modern Specimens

MAMMALS
7zoo wild bhoar (culled) 55 %
700 brown bear (culled) a7
badeer (killed by car ) 5.7
domestic dor (culled) 58
) immature domestic pig (died) 7

immature zoo fallow deer (died) 8.7

700 wolf (winter decath) 105
BIRDS
enine (shot) Q.P G
pochard (shot) H, 4
domestic hen (healthy) 0.9
teal (shot) 546
woodcock (shot) 6.2
coot (killed by car ) 6.7
enrlish rartridee (car) 7+8
0ok (found dcad ) 8.7
common  gull  (found dead) 8.6

swan (died of wounds) 9.0



mentioned above. Necocecary care in such measuremcent involves
accurate weighing on accession of modern specimens and difficulties
with putted, skinned, plucked, and wet specimens must be adequately
recorded. The preparation of the skeleton must involve the saving
of every bonc so that obviously only skelclton colleclions prepared
with "archaeozoology in mind or by an extraordinarily conscientious
museur) preparalor will Le suitable. Most museum spcecimens lack
hyoids, sessmoids, and cartilaginous ribs. The cleaning and
degreasing of specimens should be by a uniform method (eg Binford
1978, 18). Curs very a lot in the efficiency of depreasing and this
may make unreliable the few results given here. ‘

Total weiphts and meat weights of all specimens taken into
modern comparative collections are useful for the alternative
mclhod of mesatl ectimation using minimum numbers but careful boning-
out is usually the lost consideration in skeleton prceparalion as
the best specimens have a habit of arrivine al the most awlwsrd
times. Poth the methods of meat estimation therefore do justify
the careful prescervalion rob only of enough data with cach modern
comparative specimenyy,t Lhe careful preparation of all bones of a
skelelon,

Tt is possible thal in the future the cexomination of increment-

al data from the teelh of some specics will enable us to make an
asscsement of the nutritional and husbendry status of archaeclogical

animale so tLhal our cstimates of carcase weight can be improved.

4 Minimum unber of Individuals

The difficully of asscssing fish miniwum numters has already been
discussed in an earlier section. Becauézkf the large number of elements
in a fish skeleton, especially a flatfish;there is a lower chance
in aiy collection of fish bones of two bones being the same element
and thercfore counting as a minimum of two fish. Work done by
Wheeler and Jones (1976) is valuable as it allows more accurate
cstimates of ficsh meat from individual bones. The size range of some
fish is so enormous and skeleton collections always seem to lack a
comparable specimen of the right sive so that such work correlating
measvurenents with weights is a better way of ensuring  {hat fish
weights take their correcct proportion in across-class mcat figures:
As discucged earlioa minimun nuabers are of direct value for
the interpretation across classes of the bone material in a single
deposit. A collection of severul dozen fin rays may be the remains
of one plaice whercas a similar number of bird bones will be from
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soveral birda, Tn soch a case only minimun numbers can prive an
accurate sacrocs-class meal estimate. In the case of eel vertebrae
scattered thinly throughout a derosit (as often happens

at Mamwih) how can MMNIs help 7 While not knowing the answer to this
particular problem I would suppest that it one for on-sgite

investigation,

5. Domestic/Wild Distinctions

Whereas the points raised above may all involve some adjusiments to

any mamnal /Lird/fish coleulations the problem here strikes at the

] . . . . ’ i .
Yoot of wild/domestic distinctions in maﬂals and birds. Specific
- ]
percentages assessed by all the methods discussed above depend

upon cerroect identification and for some perera this may not be
possible where wild and domestic foms - are closely similar. It
io ¢ifficvlt enourh for some species even wilh whole bones, eg
postecromicls of wildeat ard domestic c¢at, dog and wolf, ferret and
polecal. Omall meal-bearing bones like ribs small frapments of
scapula ard pelvis; and jmmature bones of red deer/ catile and
sheep/rond /roc deer are very difficultl to distirenish,.Wild and dom-
estic species may be butchered djffefently,creating further bias.
Onc addilional bias is the varying levels of erosion and
preservation which moy alter the ratio and detailed composition
of the'identifiable' and 'unidentifiable' fractions of the sample.
This will be cspeciclly true if, as we suspect, certain anatomical
elewents wre most likely to disappear . Lnatomical elements vary
enormously in the cxtent Lo which the whole bones and Various'ffagments

of them sre identifisble to species.

This rather long scction may have suggested that across-class
assessments of diet are . too difficult. Many of the points
discussed above apply Lo some extent to the normal calculations of
specific percentages which every archacologist has learned to
evpect in a bhone report. With a few additional points to note,

wild/domectic ratios are no more complicated and across-class
rceconstructicns not impossible. For all these ferms of result
there are piifalls but the major pitfall is an inadequate description
of methodolopy. It is more difficult to male a choice . of method

but with cemputer-tased recording there is no need as recording

can be for vll these possibilities except that computer reconstruction

of the contents of an individuul layer may not give such an



accurate estimation of minimum numbers as a visual assessment made

during excavation and recording.

The Nutrjtighal Value of Wild Vertebrates

Only the first stage of the suggested reconstruction:

bone fragments .5  individual —_ food value
carcases

has been mentioned so far and a part of the second stage (the amount
of meat). To assess accurately the value of each carcase it is
necessary to take into account the dietary elements in it. Table

8 gives an idea of the weallh of variation in just the vitamin A
content in a cross-section of foods which we know were all available
to the inhabitants of Hamwih.

It would be a different picture when any other
element was discussed whether it was calories, proteins, individual
amino acids, the calciferols, the different fats, or roughage (now
usually called'dietary fibre' and recognized as being a complex
dietary factor sometimes altering the composition of other substances
within the body). Different species are good sources of some nutrients

- lamb, oysters and almonds are good sources of riboflavine; scallops
and wheat contain relatively high amounts of phoSphorus e......
Jfor a discussion of the food value of Hamwih shellfish see Windex

(1979) « tr |

Recscarch into the distribution of nutrients throughout._even
the common foods is only Just beginning in earnest as it is realised
that many of the commonest Western diseases today are diet-related.
Such work will help to illurinate *the significance of past diets.
As it progresses it should give us a clearer picture of the
nutritional value of particular foods, parts of animals, and dietary
combinations. Nutritional infermation today is misleading and often
based on assumptions which are being disposed of now at a fast rrate.
The value of traditional foods and behaviour patierns connected
with diet (eg Harris, 1975, on the sacred cow) have often been
underestimated in the past ag modern diets have leapt too smartly
into the 'Jjunk' food era. '

To take just one example, the recent research into dietary
fibre mentioned abvove (eg Trowell 1972, 1976, Spiller and Amen 1976)
now supports sugpgestions made over 30 years ago by Cleave and others
that lack.of fibrous content was a major cause of many modern diseases.
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The GQuantities of Vitamin A in Some Toods Available

to the Inhabitants of Mid-Saxon Southamptbn (HamWih)

-

halibut liver oil
herring liver oil
cod liver oil
sheep's liver
cheese

eel (raw)
herring flesh

cod flesh

oysters

international units / g

up to 110,000
5,000
600 - 1,000
' 50C
20 -4C
40

15

a trace

-
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Here is senethinc which may link up with grchaeological evidence
of past diets and - who knows - fiberology may one day become a
new archaeological discipline !

Cerféinly such useful discussions of cptimisation in
human diet as those of Pinford (1978) and Jochim (1976) would be
enriched by a discussion of the nutrient distribution in the
carcases of the animals eaten, with seasonal effects taken into
consideration. The food choice decisions made by man may have
evolved to exploit these efficiently. Although what leads people
to make the choice may be a simpler matter which they can rationalise
(eg Binford's account of radi us fracture to assess caribou marrow),
there may be other factors which have actually led to the selection
of the behaviour observed (eg in this case perhaps the distribution
and concentration of calciferols - the precursors of what used to
be called vitamin D - in an environment with ultra-violet Light
problems.

Obviously such desperate matters of winter survivel in the
Eskimo are extremes compared with the. events in urban Britain but
from liorth to Couth in Britain dietary requirements will certainly
have been different in detail. Different parts of different
animal species concentrate chemicals which are important constituents
of a belanced diet and changes in treatment of carcases through
time could have had far- rcaching effects. The actual feeding
habits involved in obtaining these essential constituents will
vary from place to plwece and fémily to family (just look in
shoppers' taskets at‘épy supermarket ) and from North to South
in Britain. Acording to Allen (12068, ) the earlier concentration
on pigs in East Anglia and Yorkshire has continued as pork sausages
iathe former and giant sales of Spam in the latter. Considerable
vé;iations may be observed from county to county.

Presumably in the past differences may have been more marked.
People with a more diverse home area as at Hamwih (with its good
range of domestic mammals and birds and wealth of sea foods) would
not perhaps evolve such a complex and carefully regulated rood
selection as would those with more constraints on their ability to
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obtain the essentials for a balanced diet. Width ofchoice is an
important consideration and this is where the eating of wild "species
may be most significant. But domestic animals are generally better

fed and show more regular growth (Grue 1976,4) and are often considered
to have a better flavour (for comments on the flavour of domestic

and wild geese see Hawker, 183%0,200). This centur% large scale
marketing has probably reversed this trend in some species.

On the other hand game may hang better than domestic stock.
Hanging produces not only tender meat but eventually those flavours
of decay savoured by some. Some wild species may also provide nutrients
not present to the same degree in domestic food and not only their
flavour but their nutriticnal value will change according to their
"~ diet. '

Adaptations in man to a more restricted diet could have made
it more d4ifficult to adant to other areas in cases where man and
perhaps his animals moved. To what extent evidence of a wide variety
of foods reflects shortase of some dietary elements cannot as yet be
known but increases in variety in the diet may reflecb behaviour
related to poor diet and reduced crop yields within the medieval
periods (perhaps with greater variety for those able to attain it).
It might be possible in urban medieval material to link increase in
variety of both plant and animal foods or an increase in exploitation
of marine and wild resources with a documented decrease in quality
or supply of domestic animal meat or with evidence for high prices.
Bones alone cannot showW’up such charges and a close link with seed
and documentary evidence, such as that discussed by Titow ( 1972,20 )
is needed. Changes may be gradual and they may be short-lived in
archaeclogical terms but there is no reason why the analysis of really
large quantities of well-dated deposits cannot show them up in time.

Guild ordinarces. of 1300 in the Oakbook of Southampton (Studer
1910), for example, illustrate the tremendous stress placed upon the
maximum utilisation within the town of fish brought into it. Ruddock
(1951) points to thé extensive medieval trade with even Russia and
the Baltic quite early on. Closer trading partners may have been
responsible for much of the large sea fish whose bones we find in
the post-Saxon levels (Studer 191%; Foster 1963%; Cobb 1961; and
Quinn 1937/8 provide interesting documentary support for this).

Careful excavation could tell us more by associating finds.
Some species of fish which do not occur much locally, eg herring, are
obviously imported and finds could be tied up well with documentary

evidence. In fact herring is not found very often in Southampton



excavations altrourn laree arounts wzre imported. It does turn up in
large quantities however in Winchester. Customs and toll records are
not complete and here bones cancertainly eventually tell us much

more than the documentary sources. But the extent of the trading as
revealed by the surviving documentation does mean that straightforward

projections of bone finds into environmental interpretation could be

unreliable as early as the Saxon period.

Food Choice and Natural Selection

The choice of food by an individual depends upon many factors besides
availability. Some are presumably genetically controlled as a result
" of adaptations developed in the past and others a result of the
variety of early diet. These factors must be taken into account
when we study the bones from archacological sites, especially food
preparation deposits and remains of meais,for only by an awareness
of the complexity of these shall we notice changes of significance
which may be of archaeolosical imnortance.

There is no doubt that if left to themselves successful members
of a species will make a balanced food choice. This is how natural
selection works - at last appreciated by some who study man - Harris
(1968, 51) describes the mechanism as ' adaptive evolutionary
transformations which are neither comprehended nor consciously
selected by the individual members of theAsociety '. Some modern
views of natural selectfifon use the phrase 'inclusive fitness' to
express that nebulous core of living organisms upon which nabural
selection operates. Diet must be seen as an important part of the
battle to optimise inclusive fitness (Blurton-Jones 1976,442). The
mechanisms are complex and the crude picture of natural selection
as a matter of life or death or numbers of offspring no longer
applies (McFerland 1977,20). The complex optimisation studies which
have taken place of recent years in both animals (eg McFarland 1976)
and man open the way now to a much fuller application of natural
selection theory to human behaviour by archaeologists and anthropol-
ogists. A detailed analvsis of dietary behaviour is inseparable from
any behavioural study and even urban man cannot be left out of this

however hard we try.

Conclusions

With this background of incompletely understood ramifications of diet
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into the formation of behaviour patterns we can 2lso attempt to sort
out the changes in diet in terms of increase and decrease in Variéty
and changes 1iir relative composition. How can we .go about reconstructing
the relative values of the different ingredients in the diet of past
urban populations especially with a view to assessing the role of wild
fauna ? Are the bones that remain all that we have and are they
enough 7

I maintain that they are enough if we can only set about it in:
a brgad enough plane to solve those basic questidns which are of direct
relevance to what archacologists want to krow and not Jjust a resricted
approach governed by questions that archaeologists think that bones
can answer. We shall need to use the evidence from all the vertebrate
classes, from plant material, and from surviving documentation in
combinatione. |

It will be necessary tc make an across-class aééessment of
all the vertebrate material and to take into accouht the evidencé for
the other dietary ingredients such as animal products and invertebrates.
It will also be neceasary to think of focd in terms of nutrients rather
than only to consider bU%&ﬁ meat, or protein. |

As we grow more coﬁfident of our material it is possible to
appreciate the large amount of data that is really thnere. There is no
doubt that in the case of bones the bone analysts must be very closely .
involved in the sampling dgsign and in any se}ection of material.
The problems of dealing witn large amounts of data must be tackled

made
and the necessary leaps,/in techniques, time and manpower,
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