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CIRCAEA

CIRCAEA is the Bulletin of the #Association for Environmental Archaeslogy, and
- as from Volume 4 - it I1s published twice a year. It contains short articles and reviews
as well as more substantial papers and notices of forthocoming publications.

The Newsletter of the Association, produced four times a year carries news about
conferences and the business of the Association. It is edited by Vanessa Straker and Bruce
Levitan, to whom copy should be sent cfo B. M. Levitan, University Museum, Parks Road,
Oxford, OX1 3P,

Editorial pulicy for Circaea is to include material of a
controversial nature where important iasues are involved. Althaugh
a high standard will be required in scientific contributions, the
Editors will be happy to consider material the importance or
relevance of which might nol be apparent to the editors of scientific
and archaeological journals, such as papers which consider in detail

methodolaogical problems like the jdentification of difficult
bioarchaeological remains.

Circaea is  edited and assembled by Allan Hall, Harry Kemward ard Terry
0'Cornor, at the University of Yook, Circaea is distributed free to members of the  AEA
and available to institutions and moo-wembers at £3.00 per atmnum. Back-numbers and a
limited supply of articles can be purchased at the following rates: back-numbers {vols.
1 and 2, and vol. 3, no. 1) - £Z per part; (vol. 3 no. 2 onwards) - £3 per part; articles
- op per side, plus postage.

At present, copyright resides with individual aut™ors. Circaea is poblished by the
Association for Envirommental Archaeslogy, c/o Environmental Archasology Unit, University
of York, Heslington, York, Y1 500. Enquiries concerning  membership of the AFA  shouwld
be sent to Bruce Levitan, University Museum, Parks Road, Oxford OX1 3PU.

Front cover: Punctures and hairs on the pronotim of the beetle Monotoma spinicoilis Aubs.
5EM photograph by H. K. Kenward.
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Editorial

To  judge by the number of jobs in environmental archasology advertised in recent
months, the membership of the AEA must be spending all its time filling in application
forms or supplying references; that must explaim the paucity of contributions reaching the
editors of the AFA Newsletter and of this organ. Soth publications exist for the benefit
of the whole membership and it is up to you to maintain their guality and quantity. In the
event that members are mot sending copy because they are dissatisfied in some way with
Circaea, don't lurk in your tent, grumbling; write and tell us or the AEA Committes. lle
can't amend faults of which we're not aware.

The Editors would like to thank Roberta Gilchrist for {woluntarily] inputting much of
this issue of Circasa to the word-processor; we very neglectfully forgot to  thark  Anne
Sutherland (funded to work at the EAU by the Manpower Servirss Commission) for imputting
most of the last issus.

Book Reviews

Hillson, 3, W, (1986). Teeth. Cambridge University Press, xiv + 376 pp., £27.50

Most people would instantly, without the aid of dental texts, recoonise an  isolated
human or animal tooth, since their own play such a major part in their lives, However, few
would ewver realise the guite sturning diversity of information which can potentially hbe
derived from these small off-white objects which are so often abundant in  archaeological
contexts,

Simon Hillson's first book, entitled simply Teeth, will satisfy those inquisitive
souls and tell you everything you ever wanted to know about teeth but were afraid to  ask
{a better titie, I think). The book draws together and reviews the wide and varied avenues
of detailed research, both modern and archasological, towards a greater understanding of
past populations of both humans and animals. It falls somewhere between being a laboratory
manual, woseful Ffor continual practical raference, and a more conventianal specialised
textbook.

The large practical guide to genetal mammalian tooth morphology, foacm and  function,
and the suhsenuent variation between 15 mammalian orders, is probably the most useful
section in terms of general bone-crunching in the field, or preliminary post-excavation
sorting, Obwiously, drawings will never replace comparative reference specimens,
especially when dealing with poorly preserved and often fragmented archaeological
matarial, but they do provide useful and systematic descriptions of variszble tooth forms
between genera which, accompanied by axonometric illustrations of the various dentitions,
make this a practical guide to use. A few of the drawings do, houwever, appear  too
simplified and may be slightly misleading. Comfusion may occur where more than, say, six
illustrations oocur on ore page. In these cases, their small  scale gives a somewhat
crowged appearance to the figures, uwhich is often exaggerated by the angle, pusition and
handwritten nature of the major headings, For example, where the Foxes, dhole and  racoon
dog are shown on page 42, eight similar tooth rows are shown with accompanying headings,
sizes, tooth numbers, etc. Also, where the pig dentition is shoun on page 81, confusion
may arise in the different scales used to depict the permarent and decidusus dentikion
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where the latter asppears larger in real terms., With the addition of supplementary
1llustrations showing the occlusal views and tnoth sactions, subtler differences between
morphologically similar testh have, howsver, been enhanced.

It is frightening to see just how complex the understanding of dental microstructure
can be. The wery nature of dental tissue histology may be quite mind-boggling ta the
umimitiated. A1l of this information is availabls in any modern dental textbook whence
clinical terms such as ‘'ameloblasts', 'perikymata', ‘'parazones', 'brown striae of
Fetzius', and 'decussation', swim drunkenly through the mind, This often incomprebensible
deluge of dental jargon has been well structured here in an attempt to guide the neophyte
through what could, for some, be the realms of science fiction. Houever, necessary detail
is not lacking, ensuring that the informstion could gquite well satisfy the requirements of
any dental student.

Chapters on ageing, metrical variation and the many pathological conditions which
manifest themselves in dental tissues are all clear and conclse and, as with the
histological information, reflect the broad Tange of the author's expertise. The modern
and archaeological samples are mainly drawn from studies of human material, which is of
course not surprising, since this is where most work has been carried out. Fewer studies
on nther mammals are availaple for this very reason, but their potential and implications
for archaeology, for example in the recording of oral pathological conditions, could have
beer more fully expounded since these are areas which as yet remain largely unrealised.

An extensive bibliography contains all the major references as well as a host of
equally interesting but Far less well-known ores. It will save vast amounts of time spent
combing the literaturs for that vital reference, and it is almost worth buying the hbook on

the stremgth of this alone.

Teeth is a useful and satisfying book, for the general reader and specialist alike.

K. M. Dobney

A. Cohen and D. Serjeantson {198G), A manual for the identification of bird benes from
archeeplpgical sites. London: privately published. 99pp. £6.50.

The identification of bird bones from archaeological sites can be difficult for
anybody who has  little experience and who doesn't have Teady access to a reference
collection. There are fewer morphological differences between bird families tham between
mammalian families, a greater total number of bird species than mammals, and a large
variety of birds is often encountersd in archaeclogical assemblages. Consequently a guide
far the identification of bird bones has been needed for a long time.

This wmanual is stated to be a preliminary guide only, to be used to indicate which
families or species of reference specimems should be consulted, therefore saving time
during a wisit to a reference cellection.

In the introduction, a brief description of the avian skeleton is given, The only
complaint I have about this section is the paragraph on sex determination uwhere size
distinctions are mentioned 35 a nethod of sexing individual bomes, Given that the manual
is imtemded for archaeclogists and students with wvarying degrees of ornithelogical
xnowledqe, it ought to have been stated which of the sexes tends to be the larger in
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different groups of birds. The sex of bones can be determined with a fair degree of
certainty for some species, particularly for the Galliformes {where males are much the
larger), and the fAccipitridae (where the opposite is true). Also regarding  sex
determination, it would hawe been useful to have had an illustration of a section through
a bane containing medullary bone.

The major post-cranial bores of 27 species from 14 families are illustrated, these
consisting of species recorded in the British Isles during the post-Glacial period. A
guithle here is that in the list of species used, domestic fowl is given as belanging to
the Gallidae, when inm fact it should be Mhasianidae.

The drawings are at 1:1, which is useful, and partly for this reason, ro species
smaller than the snipe Gallirmago gallinago is included. As is pointed out in the manual,
the larger species were ususlly of the greatest economic importance, and on sites where
sieving has not been carried out, bones of larger species generally predominate. The
standard of illustratlom 1Is generally good and diagnostic features which help in the

identification of partlcular families or species are indicated and brief rotes given.
Serme of the drawings of the tarsometatarsus, in particular, would have benefitted from the
use of a finer pen, as some of the features are obliterated by the thickness of the linss.
I personally found it slightly confusing that where two views of a particular bone are
given, one view is of the left element, the other view of the right.

The authors state that they have aimed to illustrate at Ieast one example of each
family for the species which are most commonly found in archaeological assemblages, but
there is a bias towards the sort of species present in assemblages from Scottish coastal
sites. Three species of auks are illustrated, for example, whereas members of ather
families which freguently occur on inland and urban sites are omitted. The Charadriidas
are rot represented at all, even though lapuing Manellus wanellus and golden plover

Pluvialis apricaria are commonly present in archasologlcal assemblages. Uoodcock Scolopax
rusticola was also an important game bird From Roman times through to the post-medieval

periad and should have been included. Bomes of crane Crus grus are also commonly founmd in
archaeological deposits, as are those of red kite Milwus miluus and buzzard Buteo buteo.
Goshawk Accipiter gentilis and sparrowhawk A. nisus were widely used for hawking during
the medieval period. Perhaps one of these species should have been illustrated. Barn owl

Tyto alba would also have been a useful addition: belonging to a separate family, its

bomes are rather different from those of the rest of the owls.

On the other hand, red-legged partridge Alectoris rufa is included im the guide.
Until the 17th century, the only part of Great Britain which this species inhabited was
the Channel Islands. The First specimens are thought to have been introduced to  the
mainlend by Charles II. After many subseguent Introductions in the 1Bth and 18th

centuries, they eventually became established in some perts of the country {Lever 1977,
356-67).

Returning te omissions, I think that the use of measurements as an aid to the
identification of s=some species should have been mentioned somewhere. The 1imb bones of
closely-related species often show few morphological differences except in size, The
series of dissertatiocns on the morphology of several groups of birds, which have been
produced by the Institut flir PalBoaratomiz, Domestikationsforschung und Geschichts der
Tiermedizin at the University of Munich (e.g. Erbersdobler 1968) z11 emphasise the
importance of measuraments for identification,
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Finally, I'm somewhat concermed about khe statement in this manual that lts use will
indicate which bones should be referred to a specialist, l.e. probably those which oceur
less commoply than others, and which are not easily identified becauss thay are
unfamiliar. I Feel that it would be more sensible to refer the most commonly accurring
bones, which are usually of domestic species on urban sites, to a specialist in their
study. The most cemmonly occurring species are obwiously of greater economic importance
than those which are represented by only a few bones each. Much  information can be
obtained from the study of domestic bird bones, Binlogical studies can be carried out and
intensive comparisons made. Evidence of selective or differential breeding practices might
be obtzined, or something could be deduced about husbandry technigues. Identification is
gnly the first step in the study of bird bones from erchaeclogical sites.

References
Frbersdobler, K. (1868). Vergleichend morphologische Untersuchungen an  Einzelknochen
des postcranialen Skeletts in Mitteleuropa vorkommender mittelorosser Huhnerubgel,

Dissertation, University of Munich.

Lever, C. {(1977). The naturalised animals of the Sritish Isles. London: Hutchinson.

Enid Allison

Summary and Review

Hochfdorf I by Hanmsjlirg Klister and Udélgard KMrber-Grobne (with contributions by JHrg
Biel, Klaus Haas, Glinther Yoruwenl & Roland UWlrster).

Part {: H. Kllster, Die nenlitbische Siedlumg von Hachdorf, Gemsinds Eberdingen (Kreis
Ludwigsburg).

Part 2: U. KBrber-Grobme, [ie ticlogischen Reste aus dem hallstattzeitlichen
Flirstengrab von Hochdorf, Gemeinde Eberdingesn {Kreis Ludwigsburg}.

Forschungen und Berichte zur Wor- und Frllhgeschichte in Baden-Wlrttemberg, WYol. 19.
Published for the Landesdenkmalamt Baden-Wlrttemberg by Konrad Theiss Verlag, S3tuttgart.
ISBN 3-8052-0771-2. 265 pp. incl, BO Pls, Harchack. Price at 2.12,85 OM 95,-- (approx. £30
at January 1987 exchange rate}.

The excavation of am Iron Age burial mound at Hochdorf has, arguably, been one of the
most impertant archaeclogical studies of recent years; it took place in 1978-3 and the
first publications are beginning to appear - the catalogue of the museum exhibition and
row this 'environmental' wolume. The latter is a handsomely-produced hardback, in
convenient A4 format, and comprises two parts - first the results from the stody of the
charred plant remains from the £arly Neolithic settlement underlying the Iron Age mound
(kllster), and second the report on plant remains and animal hair which were preserved in
warious ways in the mound itself {(KBrber-Grohme). Both reports are important from the
point of view of tne methods ysed and the results gbtained, and the book should be made
available in all libraries of institutions where envirommental archasology is  taught or
practised.
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I shall give 3 Fairly detailed review-cum-summaty, since many Britons read German
with difficulty, or not at ally it should be said, however, that there are English
summaries, and the English captions to the figures and plates.

Part 1: H. Klster. Die neclithische Siedlung won Hochdorf, Gemeinde Eberdingen (Kreis
Luduigsburg).

The Meclithic patt of the site was protected to some extent by the overlying burial
mound, which was eriginally eight metres high. Hansjlrg Klister worked on the plant remains
from these levels, his samples coming from the expesed sections rather than from features
exposed by open-area excavation. He took almost all the samples himself, thus becoming
closely involved with the site. Samples were taken from some trenches to find out  whether
the material was homogeneous or no%, The layers with more obwious signs of charred
material, and which were originmally thought to be the most useful, proved to contain
mostly wood charcoal. The grey ashy layers, in contrast, contained more charred sgeds  and
other identifiable remains and so provided him with most of the BZ2,000 or so remains
listed, Apart from charcoal and grey ash, the sediments were loess and burnt clay
{Hutterlebm). The samples wers of 5-10 litres, based on the capacity of a bucket. Most
samples were dealt with immediately by being stood in water for a few hours, which proved
snough to break them doun, and then washed on sieves of 2.5, 1,0 and 0.315 mm. The charred
remains were separated by a %ind of washover technigue and were sorted wet in the field,
except for the finest fractions, which were examined in the lahoratory, Archaecbotanical
remains were rich and there were only two samples out of a total of 142 which did rot
contein any remains at all, and this suggested that charred remains were widely
distributed over the 4,000 m® site.

Triticum monococcum  (einkorn wheat) and Hordeum wilgare ver. nudum  (naked barley)
were the most numerous and widespread cultivated taxa, followed by Triticum dicoccum
(emmer wheat), T. aestivum s, 1, (bread uheat), and a trace of Linum usitatissimum (flax)
and Sotaria italica (a kind of millet}. Other cultivated plants included Brassica/Sinapis
{perhaps some kind of cabbage or mustard}, Papaver somniferum (opium poppy)l, Petroselinum
crispum (parsley) and Pisum sativum (pea), There were also remains of plants that would
have been gathered from the wild, such as Malus sylvestris {apple} ard Fragaria vesca
fwild strawherry}, and of plants that would today be regarded as cornfield weeds, ruderals
and grassland taxa. The remains were probably the result of grain cleaning and food
preparation. In addition to the charred material, there were some mineralised remains, and
the flpra is very large for an Early Meslithic site,

The objects identifiec are all described, with the criteria used in  identification,
measyrements, and often orawings given in the 23 pages of text. The plant lists themselves
have beer set im =mall, meat type and, as mentioned earlier, captions both to
illystrations and tables appear in English as well as German. There are also 10 plates of
photographs, so no stone has been left unturned in an effort to provide the reader with
everything that might be required. This thorough approach to the publication of data is
very much the norm for reports by continental workers, and wery helpful to all  those
involved in the practical work of archaechbotany, In Britain, much of this kind of material
would probably go straight into microfiche; details about the identification of spetimens
is nowadays almost unknown on this side of the Chanmel. It was this discrepancy, and the
importance of publishing results in full, that were emphasised by Prof. Karl-frmst Behre
in his concluding address at the 19896 International Workgroup for Palaegethrobotany .
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The discussion section poses seven main guestions with regard to the importarce of
the individual cultivated crops in the general context of arable farming at WNeolithic
Hochdorf: whether the crops were grown separately or in mixtures; the general state of the
fields; how the land was tilled; whether cereal crops were harvested with the straw or
whether Jjust the ears were collected; crop-processing wethods; and the way in which
remains were deposited on the site,

Despite the problems of interpreting charred plant remains with the inevitable bias
in favour of cereals, the presence of some nearly pure finds of einkarn and of maked
barley at this site seemed %o show that these crops were grown separately, and the weed
floras seemed a Little different, toe, Emmer may also have been qQrown as a separate crop,
though strangely it was not abundant here, The samples of mixed crops seemed to indicate
secondary mixing, after harwest. The ecological requirements of the weed Fflora show
something of the general conditions in the fields: for this, Fllemberg's 'Indicator
Values" provide an ohjective assessment, The results show that the weeds were mostly taxa
demanding open conditions with little shading, moderate to warm climate, and 2 renge of
other conditions in respect of soil moistore, pH and nitrogen content.

Some idea of the harvesting method could be gleaned from an examination of the
various heights to which the weeds would have grown in comparison with the cereal crops.
The presence of weeds ranging in habit from prostrate to quite tall-growing suggests that
the crop, or at least the straw, was harvested at ground level. There was alsn some
infgrmation on crop processing methods to be had from the proportions of grain, chaff, and
weed seeds that were found - an idea that has become more popular in Britain with the work
of, for example, Gordon Hillman and Glynis Jones. Im Germany, the work of HansiBrg Klster
and others must be having the same effect, limking the remains found with particular
stages of crop-processing. At Hochdorf, the cereal remains were all from crops that  had
been threshed, but they represented various stages of winnowing, siewing, parching and
pounding. This is represented diagrammatically in pie diagrams. There follows a section on

the reconstructiom of a kiln of the kind thought to have besn in use at Hochdocof in the
Meolithic - an excellent example to us of much-needed experimental environmental
archaeolagy. #lster parched grain, them ground it lightly in a saddle quern 50 that the
chaff could be blown away from the grain, and found this process efficient. Experiments
with other possible methods wers unsuccessful. He considered that the charring of the
remains uwms the result of accidents in heating the kiln, as well as from the burning of
waste chaff, weed seeds, etc, I personally wonder vhether straw and weeds were not  alsg
used as fuel for the kilm, the waste from one sheaf being used in the parching of the
grain from the next,

After oealing with all these guestions telating to the cereals, there are still some
other things to be discussed, such as the role of parsley and opium poppy as  'other
crops', and the nature of ruderal and grassland vegetation {the last being represented in
part by taxa indicative of soils with a low nitrogen status, perhaps the result of the use
of dung on the arable rather than grazing land}, The role of collectsd wild plant foods,
like apples and hazelnuts, is not much Further discussed, although the concentration of
apple rtemains in the kiln suggests that they were being dried there - so the 'Mlsli-
Kultur' is not confined to modern afflusnt suburbs after alll

This 1s an impressive plece of wotk, especially when one remembers that it was
ftlister's first project. He has dealt with %he subiject in such a tharough and  thoughtful

manner that this must stand as a good example of how tn trest such an important site.
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Part 2: U, KBrber-Grohne. Die biologischen Reste aus dem hallstattzeitlichem Flirstengrab
von Hochdorf, Gemedndes Eberdingen (Kreis Ludwigsburg).

The Iron PAge chieftain®s burial was the main discovery at this site and the
biological remains presented some special problems. The organic remains had been preserved
by the exclusion of air, by copper corrosion products, ar as impressions, and all were in
imminent danger of further decay a= soon as they were excavated. The materizls preserved
were also decidedly difficult to work on, simce they included wood, twigs, fibres, leaf
impressions, pollen and animal hairs, as well as seeds, Furthermore, some of the material
was undergolng conservation for the museum, and identificatioans had to be made to fit in
with other workers' schedules.

The report starts off with a reconstruction of the surroundings of the site at the
time the burial mound was built. The evidence for this came from the broun soil layer of
the old ground surface underneath the mound, Although this looked organic, it only had
impressions in the leessic sediment. The plants which were lying on the ground at
Hochdorf, together with evidence from pollen analysis of kettle-hole sediments in the
region, allpwed the author to map out something of the likely woodlands on the 3Schwabian
hills during the Iron Age - which comprised a mixture of oak, beech, spruce and fir.

The burial chamber itself had a covering made of wood, thoroughly rotten by the time
of the excavation, but it was possihle te tell that had mainly been made of oak, with a
little lime, Inside the chamber, under the bronze bier, were remains of twigs and other
plant parts which, together with the evidence of pollen, gaue an indication of the time
of year of the burial.

Bn  enotmous bronze cauldron of about SO0 1itres (100 gallons) capacity in the grave
contained an organic crust which was mostly pollen, preserved there by copper salts. A
seven-page  section in the report describes the honey that is thought to have been in  the
cauldran, in terms of the pollen composition, the time of year the plants thst produced

this polien would have been in flower, their habitats [where discernible}, and the amgunt
of horey, together with a study of the beeswax.

The bier itself had a bronze frame, and it was the copper salts from this, and from
other bronze ohjects in the grave, that had preserved much of the organic material that
was recoversd. The preservation was very local in effect, with fragments only surviving
from what must originally have been a large amount of material. There are sections dealing
with the striped hempen fabric under the corpse, a grass pillow, linen cloth fragments,
and other plant parts such as leaves and seeds. The animal hairs are discussed, as is the
position of all these fragments on the bier. The hair and wool, also preserved by copper
salts, uwere often In a fragmentary state, and somebtimes it was only the decayed 1nner
layers of the hairs that were identified, the characteristic surface festures having
disappeared. Badger hair was the commonest, but there was also weasel/martin fur, horse
hair and shesps' wool.

There follows a section om the special finds, such as a wood and leather guiver which
had heen smashed when the chamber was opened. The pieces, however, showsd that It had bsen
made from black owplar (Sopulus nigra) root, a wery light and rigid material. The arrows
themselves uwere "ade nf bazel, spindle [Euonymus europacus} and other shrub woods;  there

was alss a birch-bark hat,

The fourth section im this report is & series of specialist reports on wariaous
aspects of the material, and Prof, KBrher-Grotne's descriptions and notes giving  the
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characters used for identification of the remaips where these were in any way unusual or
otherwise notsworthy. <inally, there is s two-page Emglish summary, a sample list, a
bibliography, . a complete list of species, and 50 pages nf plates, some of them in colour
and all, except the scamning electron microgranhs, by the author herself.

Neturaily this is not a book to be read like a novel - nor was it intended as such.
The individual sections cover various aspects of the material with great thoroughness and
they all need to be read to sbsorb the details. One cannot really compare this report with
others, since the material excavated was so unusual, but my impression is that every
of fort was made to study all relevant aspects of the material, much of which was extremaly
difficult to deal with, and to present the results as clearly as possible. It is
notewnrthy that these are the first speclalist reperts on Hochdorf to appear, particularly
as 1 understands that Prof. KBrber-Grohne has a full teaching load on top of labour-
intensive research such as this. A pity, then, that there is so little else to read about
Hochdorf - to put the corpse, the grave goods and the stratigraphy into context with the
plant and other organic remains.

It may be worth mentioning here that it may be possible to see some of the
identification technigues described in  the Hochdorf report at the conference to ke
organised by Prof. Kbrber-Grohne at Stuttgart-Hoherheim im 1988,

James Greig

Conference Report [-- A tale of two conferences
(and a certain amount of woe}

ICAZ and WAC

The International Congress of Archasozoologists celebrated its 20th birthday by
retugning to the country where its first confersnce was held (at Nice}. Howsver, the
subjects under discussion and the participants participating have undergome a  radical
chamge im 20 years, with taphonomy and bunter-gathersr sites uery much to the faore.
Unfortunately no participants from Eastern FEurope arrived, although they rtecelved
financial support, a matter of zonsiderable regret to the old stagers amongst us, who  had
very pleasant memories of meetings in Hungary and Poland. The next ICAZ meeting will be in
four years bime in Washington, OC, the Smithsonian Institute heing host, and I  doubt
whether there will ever be another European meeting.

The 18986 ICAZ meeting took place at the University of Bordeaux, Pugust 25-30th, and
was organized by Pierre Ducos. In fact the proceedings were marred, almost from the flrst,
on a day-to-day basis by lack of coordination both centrally and by individusl
chairpersons of sessions. About 20% of prospective speakers did not turn up and as soan as
the conference divicded between two lecture theatres, things got out of phase and marny of
us missed papers we wished teo hear. Semicr workers from france and Germsny were
ronspicuous by their absence, and many of the younger speakers spoiled their presentations
by incoherent gabhle and/or  illegible slides. Some of these papers may prove to be
interesting in print, Several French speakers made hercic and  sometimes  successful
attempts to speak in English, for which I am most grateful,
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Good papers wete few, Loyils Chaix and Annie Grant are collaborating on the study of a
collection of mummified sheep originating from the Sudan and dating from 2000 BC.
Elizabeth Voigt discussed the introduction of domesticated ruminants to Southern Africa.
H. J. Greenfield delivered a very corwirmcing papsr on the subject of secondary products
and transhumance. G. F. IJzereef gave 2 delightful presentation of some eighteenth-century
material from documented households in Bmsterdam (one of which seemed to Live on butcher's
waste), Full marks to Hiroko Koike for am impeccably argued and beautifully presented
paper on the hunting of Cervus nippon inm prehistoric Japan. Brian Gardiner deduced
Palaenlithic reindeer calving grounds inm Framce similar to those now found In Alaska (I
actually heard this paper in Southampton). Namna Noe-Nygard hecame somewhat Wagnerilan when
the timing of her presentation was changed for a third time, My own little offering was
made in somewhat of a coma, Tar too soon after I had arrived by overnight bus, and was
embarrassingly well received; the basic ruminant physiology I learned as a student 30
years aga should not have come as a revelation to professional archaeozoologists.

The damestic arrangements at Bordeaux did not contribute to the social success of the
canference. The University campus is huge, and the hostel, which contained no Common  Room
or Bar was 20 minutes walk from the lecture theatre and refectory {which closed soon after
B pm). The food it served was cheap but haute cuisine it was not, and the mode of
presantation seemed to have been modelled on a prison canteen. Excursions to the Oordogne
were most enjoyable, as was the comference dinner at Toulouse Lautrec's chateau {and so it
should have been at £20}, There was also the Bordeaux 'flu'-type virus, from mhichI was
Just about clear six weeks later; this may have soured my judgemsnt.

S0 to Southampton, complete with a very sore throst on another overnight bus in a
French style traffic jam. I have now learned the hard way why this mode of transpart is
about half the cost of air travel. Upon earrival, I had wy wallet and cheguebook stolen.
Consequantly I contemplated the World Archaeclogical Congress 1n 3 somewhat  jaundiced
manneT.

The row betusen WAC and the World Prehistoric Saciety re the 'disinviting! of South
African archaealagists is probaply familiar to everybody by now. It is thought to have
reduced participation by about 50%, The whole wretched matter was well aired at a plenary
session held gn the final day of the meeting. Apart from an guerwhelming vete to support
the motion that the breach with the Internaticnal society should be healed as soon  as
possible, only about 0% of those present showed any interest in the wvarious issues railsed
- such as women In archaeoltigy. The anti-racialists were falrly effectively disarmed hy
placing this meeting under the chairmanship of Pref. Agrewal of India, I attended this
meeting with s Polish friend, who summed up the opinmion of the majority when he said THow
na¥ve can they get?’.

As to the non-political or academiz part of the conference, archasology it was not,
or at least not usry often, except for the Palaeolithic pericd. The major themes to be
discussed were Cultural Attitudes to Animals incloding Birds, Fish and Invertebrates (wat,
na Reptiles?; it's sbout time the word 'animals' was rot equated with 'mawmals'): The
Pleistocene Perspective, BArchaeological Objectivity in Interpretation; and Comparative
Studies in the Development of Comilex Societiss - in other words a large dose of
sociclogy and hot air from those who do not like getting their hands dirty. One of the
animal sesslons was devoted to pastoralism and some good papers were presented. Otherwise,
there was fWhat is an animal', at which one speaker insisted that plarmts were animals
because they had emations, orF =0 I was told (I did not attend). ‘'Semamtics of animal
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symbolism'  included 'The meaning of the snake: cross-disciplinary perspectives,
menstruation and the rainbow snake'. Arother session on animals in Palaeplithic and later
art sounded mare promising, but I met its embattled chairman, Mark Maltby, outside the
theatre taking @ breather and he complained of mind-bending boredem. Someone  at  this
session  was owerheard to say he was so glad they had got rid of those archagozoologists
with their tedious banes. Quite so.

There wers sessions, however, where the participants had actually dug or carried out
scientific investigations. Plant domestication and early agriculture had a decidedly
Pacific bias and went like a bomb to judge from conversations ouerheard at mealtimes. The
precirculated papers for Communal Land Marmal Humting and Butchery sold out early on, but
when I tried to find this session I met Philip Rahtz carrying a TV set out of the
anticipated venue, so0 I desisted. I spent most of my time perspecting the Pleistocene,
which was . most consistently interestimg, not least because it was in the hands of
experienced and firm chairmen. Here, too, there was a decidedly Eastern bias, and one of
the best sessions was a genuine hour-long discussion mainly between Australian and Chiness
workers meeting each other for the first time, with the aid of & Japanase interpreter; the
audience was as likely to answer the questions as ask them. Another Australian, losing
patience with a faulty projectar produced soms enormaus stome tools from a large holdall
with which to Illustrate his talk. Here, also, I heard one of the most succinct replies
ever glven to a guestion. The talk had been on the subject of a nomadic hunting family in
Thailand, and the speaker, anticipating a raguest to describe the dipsersal pattern of
bore, regretted he could not do so, saying 'No. Because. ihy. Him."' and projected a slide
of a dog on the screen.

I sleo made brief excursions to the European Nealithic {dreary standard stuff) and
pfrican Neolithic to hear my Polish friend describe his Sudanese site which has produced
the earliest Sub-Saharan sheep yet founds This was another genuine session with most of
the participants well known to each other and seated round a table.

A little outdoor relief was supplied by excursions to Stonehenge, Danebury and the
English Heritage excavatlons at Maiden Castle. There was an exhibition at the Southampton
Art Gallery of sculptures from the intriguing Mesolithic site on the Danube, Lepinski Wir.
The Mayor of Southampton alseo laid an a splendid nosh-up at the Art CGallery, where Andrew
Selkirk was able at least partly to drown his sorrows at the lack of what ke calls real
archaeclogy. The catering at Southampton was a welcome contrast to Bordeaux.

Were these conferences workh the cost and effort? Uell, it's nice to talk to one'w
old friends again, and it was a pity there were not more of them at Bordeaux. Southampton
was an experience worth having, particularly In the company of my old friend from Poland.

Neither conference had the level of interest that the AEA raised at Norwich, however, and
wetlands are not exactly my subject.

Barbara Noddle

Which leads wery nicely into....

Conference Report II - Norwich, 12-15th September 1986

Very Flat, Horfolk, and guite the right place for the AEA ta turn its corporate mird
ta the subject of wetlands. Fifty-nine participants attended seventeen papers (to  say

B4



nothing af an AGM and Professor Coles' concluding remarks), nobody was lost on the field
trip to the Fens, and the University of East Anmglia's catering failed to starwe or to
poison anyone. In short, the conference was a success.

Friday evening was, as usual, mostly fum. 'Hunt the Conference Office' was the first
game, as this repository of room keys and information appears to be the only building not
marked on the curious isometric map which the UER =ends to conference delegates. Wizard
jape, that one. Eventually everyome found the sherry and begen the rounds  of
annual/biannual greetings, followed by dinner in 2 refectory which could at best he
described as brutally functional, The air of expectant levity was well served by rounding
off the svening with Dr Francis Pryor's splendid survey of archasology in the Fens, with
its stress on teamwork. The idea that an environmental specialist should not only work on
site, but actually crun the excavation as well seems both excellent im principle and
effective in practice.

Saturday morning brought half-a-dozen papers on technigues and interpretation of
results, mast of them deliberately narrow in their scope, though it was good to ses the
subject of remote sensing given an airing, as one feels that this i5 a neglected tool with
considerable potential in studles of anelent landscapes. Ruth Morgan's paper on wattling
was also an overdue attempt to glean yseful inmformation from some frarkly unpromising
material.

After lunch the conference turrmed to the subject of resources, and Janneke Buurmann
demonstrated once again that our Outch colleagues not only run splendid mualki-
disciplimary projects, in this case at the Bronze Age site at Bowvenkarspel, hut can

lecture about it in fluent Emglish which puts some of us native speakers to sheme. No less
impressive was Maisie Taylor's soggy wood problem, and her approach to coping with an
awful 1ot of Neolithic timber, Of Andrew Jones' lecture on fish from York, what can one
say? An opportune tea-break allowed the reverberations to die away, then followed tuwo
papers dealing with case-studies of the human impact on Howeton Great Broad and the UUpper
Thames, respectluely.

On Saturday evening a small party was treated to a selection of short films from the
East #nglian Film Arehive. Thers is sométhing quite delightful about archive film of
rural communities, not least bescause they are almost invariably Full of useful bits of
information and curious hats,

Sunday's fiwve lecturss were fairly site-specific, ramging from Somerset to  RNorth
Holland, by way of Scotland., Particularly gripping was Tony Wilkinmson's presentation of
the evidence for Flandrian sea-leswvel changes along the Essex coast. Surely there can be no
worse fate for an enwironmental archaeclogist than having to werk in a sludgy estuary, im
winter, wusually at some unearthly hour dictated by tides? Does Yony's co-worker, Peter
Murphy, have webbed feet? The furmal part of the conference was rounded off by Professaor
Coles' conmcluding remarks. One felt that we were being admonished for something, though
without guite knowing what,..

fnyone who thought that Norwich was a smell provincial town was disabused of this
error on Sunday afternoon, when Brian Ayers of the Norfolk Archaeclogical Unit led a
iengthy walk around the city. A Spitfire flew owver at one point: probably Barbara Noddle
of f to her fourth conference in guick succession...

Monday was Field excursion day, though only the real diebards braved a particularly
chill wind [funny, it was just the same at the IWGP meeting in Aprill Another Zd.]. It uwas



a long drive to Flag Fen, as it Is to anywhere in fast Anglia, but the spectacle of what
is already uncovered, coupled with the potential of what remains bslow ground, mare than
compensated for the journey. Regrettably, the timing of trains and planss allowed only a
guick wvisit to Etton, though Pryor's Uhirlwind Tour af this fascinating site contained a
remarkable amount of information for subsequent digestion. Gradually the conference melted
away by sundry means of transport, everybody seeming to have enjoyed themselves.

Staying at the UEA recalled the BEA"s first conference at Lancaster: nice conference,
pity about the architecture. Rogms were ton hot, corridors tog narrow, and encugh has
already been said about the refectery. Nanetheless, the programme was well balanced and
ran smoothly, a tribute to Peter Murphy's excellent organizatien. The AGM was its uswal
pleasant =glf, steered to everyone's satisfaction by Mark Robinson, despite the vocal and
mischievous Nick Balaam, whom absolute power hath evidently corrupted absolutely. Although
the AEA has grown into a substantial organization, it is still possibla to conduct its
affairs in a friendly and informal way, and the annual conference still serves a function
as much soclal as academic. There is always the danger that such amicablility may become
exclusive and introverted, but the various conference prganizers over the years have
menaged to bring in speakers from outside envirormental archaeclogy, &nd Circaea
ercourages a diversity of viewpolnts and specialisms. On balance, 1t seems to me that AER
is more fun run as an informal organization, and on the evidence of the 1985 Morwich
Conference, the association looks set to continue in much its present form.

In conclusion, then, it was both an en joyable conference and an informative one, Much
depends on the quallity of the aduvance planning of meetings like these, and one suspects
that Peter Murphy could give the UER Conference Office a few lessons in efficiancy.
Speakers uwere gQlven a categorical deadlire for the submission of manuscripts, and a
veteran of the Blackwater Estuary is not to be argued with!

Terry 0'Cannor

Miscellany

811 of us are [or should be} concerned about the possibility of contamination aof
samples by modern materials. The following piece is a light-hearted illustration of some
recent examples of madern contamlnsnts that have come under the contributer's mlicroscope.

Elementary, my dear Watson

or The Case of the Mystifying Archaeologists

Chapter 13

That evening a dense yellow fog settled on London. The good Dr Holmes stretched
himself by the fire and lit his nime, blowing the wreaths of smoke gertly up to the
ceiling.

'...s0 vyou see Watson, it all happened when they discowered the mineralised wallaby
turd:; the chap jumped up and doun with delight and the plark he was standing on broke,

sending woad splinters flying [Figure 1], and he fell into the trench.'
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'Did he hurt himself Holmes?'

"Wa, bub he burnt his thumb on his cigarette as he climbed out, and dropped it very
quickly [Figure 2].'

*dou did you know it was a windy day - after all it was thirty years ago?'

.

'They were wrapping the furerary urm in plaster of Paris and cotton wool. Some of the
cotton wasl [Figure 3] wes blown across the site and into the ditch,'

'So they weren't ancient textile fibres after all? But what was the clue from the
bone pins?'

"They cleaned the site by sweeping with yard brushes., One of the pins was not bone at
all, but a bristle of "kitul fibre", from a palm tree and commonly used in brooms [Flgure
4] - you might know it better as the "toddy palm", the source of palm wine.

"By the way, I meant to tell you,' chuckled Holmes 'the fumsrary urnm had an  unusual
ritual feature, which would interest you. The neck was wound round with long, thin fibres
- an ingenious post-burial rite caused by ths growth of grass roots, 1long after the
cemetery was ahandoned (Figure 5].°

"What about the theories of the rare insect larvae which turped out to be a curl of
plastic scraped from a black bucket, and the plastic string which was thought to be hemp,
Holmes?'

"They melted, when a little heat wes applied’

"However did vou get the impression that many dignitaries visited the pxcavation?’

'"They had smartened the ares with tubs of evergreen shrubs, the leaves of which
[Figure B] blew onto the site and were nearly mistaken for am unusual imported dyeplant.

The fragments had a distinct smell of almond fruit-cake.'

Yatson paced the room, a furrow on his brow, He peered out at the swirls of fog
drifting in the street below and condensing in oily drops upon the window panes.

Yhat I cannot understand, Holmes, is how they knew it was 2 wallsby.'

"Macropus rufogrissus??.."

Holmes poured himself another glass of port..'That, my good Fellow, is a story for
which the world is not yet ready.’

{With apologies to the lata Sir Arthur Conan Doyle,)
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13 5mall spinters of coniferous wood {(probably Pinus) may be identified by the rows of
large bordered pits (cf, Schweingruber 1578), Mote also the crossing pattern created by
the rays.
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100 pm
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2: The lsaves of tobacco [Nicotiama tabacum) have very characteristic glandular trichomes,
with multicellular heads. The stomata and cell pattern (a) are shoun with some of the
glandular trichomes {b}, but note that not all the trichomes are gilandular {(c). For a more
detailed description of tobacco leaves see Moeller (1928). Cigarette paper, like most
paper, 1is composed of wood pulp (uswally softwood). The fibres are short and irregular
{Anon 1875). Bordered pits may sometimes be preserved. Modern cigarette filters are
composed of synthetic material (with several different layers and a paper covering}. It is
unlikely that a filter tip would be mistaken for plant material, if preserved. Orawing
from reference material of '0ld Holbarn® tobscca, courtesy of SAU smokers' league.

LR



a)

2000 pm

100 pm

3t Cotton wool fibres are composed of the seed hairs of Gossypium spp., although  meodern
cotton wool may also contain a proportion of man-made fibres such &s wiscose, Cotton
fibres are distinctive becauvse of repeated alterations in the direction of the twists {a],
and the thick walls and the fairly narrow lumen of the individual fibres (b) (Schoch 19853
Anon 1975). The width of the fibres varies from about 14 pm to 25 ym {Temlinson 1887},
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100 wm

4: ¥itul Fibre {Caryota urens) bristles are from the leaf bases; they have a smooth, shimy
surface with a slight furrow down one side, The surface cells have thick, pitted walls and
there are frequent large druse or cluster crystals. The drawing shows the arrangement of
the crystals. Note the wvery thick cell walls virtually obscuring the actual cell pattern,
This is not epidermis, as these fibres occur within the leaf base.

100 ym

5t [lMost rootlets are characterised by two types of cells: rectangular to oblong wnes and
scattered short onmes, which mostly develop into root-hair forming ecells ({trichoblasts}).
Mot =all plant roots show this two-fold divisiom, but many Cramineae do (Esau 1985). The
cell walls are generally fairly thin. Cell shape and root-hair density vary as the rtoot
grows. Grass roots are particularly fibrous and could be mistaken for textile fibres.
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Gt Several species of Thuja and Chamaecyparis, planted for otnamental purposes in  parks

and gardens and sometimes grown in tubs, have characteristic overlapping scale-like leawes
covering their stems. In seme specles, the stems are flattemed. Species of Thuja might be
identified using Mitchell's Olfactory key {Mitchell 1974, 7Ta); if they are modern
contaminants, they are likely teo retain their fragrance.

Continuing the less than serious theme, Prof. Geoff Oimblaby has sent us the following
cautionary tale:

The Medicine Chest

For no particular teascn {I haven't even been reading Circaea recently), the
following scenaric floated suybgomsciously into my mind the other day. Suppose that long
after our ruclear war a new breed of envirommentalists was exploring the deposits left by
the devastation and came across am inmtact medicine chest from an ordinary house. On the
basls of its centents thelr deductions could go sompthing 1ike this:

Antiseptics and bendeges bulked large in the assewblage, so it seems  that
these peopla suffered from extensive purulent skim conditions. The discovery
of 2 thermometer and fevar-reducing drugs suggests that advanced sepsis could
have been common. Perhaps it is a reflection of the climate in which they
lived that they were apparently plagued by infections of the nose and throat,
and even of the ears and eyes. They bad severe internal disorders, as shoun
by the wvariety of antacids used to correct trouble at ore end of their
digestive tract, arnd a similar varlety of laxatives and other treatments to
alleviate problems at the other end, Ue found an assortment of devices
apparently for the correction of foot deformlities, from which it seems that
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they may have had restricted mobility, There was a miscellaneous collection
of drugs for the alleviation of pain, especially headaches and toothache. 1In
fact there was clear evidence of mouth disorders, particularly of the teeth:
from some of the evidence, it seems that some individuals had nmo natural
teeth left. It is rot surprising that they also had potiomns to zemoue
unpleasant odours from the mouth.

Further investigation will no doubt add to thi= remarkably consistent picture
of the degenerate physical condition of these pecpls. Every day their liuves
mJst have been a complete misery of pain and discomfort as the evidence
testifies. It has been sugoested that the human race of that time almost
seemed to have & death wish. Perhaps this analysis prouvides an explanation ef
why this population apparently wiped itself oot in the way it did,

I draw nmo conclusion from this caricature, but I confess that I prefer rot to look back at
some of my own misinterpretaticnal maskterpieces.,

Report on the first meeting of the
Organic Residues Research Group

Edinburgh 14th March 1987

A small group of archaeologists and archaeoclogical scientists met at the Artefact
Research Unit, Royal Museum of Scotland, at the invitation of Gordon Barclay (Historic
Buildings and Monuments, Scottish Developr.ent Department, 20 Brandon Street, Edinburgh).
The group was convensd in order to discuss approaches and techniques which might be used
in the study of organic residues.

The discussion centred on chemical and microscopic {pollen) analyses of organic
encrustations, mostly charred, found on the innmer surface of ancient pottery. In addition,
recent developments in the study of waterlogged organic depgsits, principally with regard
to evidence of faeces and dyeplant residues, wesre expounded,

One objective of the mesting was to agree a set of standard procedures for the
gxamination of pottery enmcrustations. However, it was decided that the range of technigues
was not sufficiently well established or understood to achieve this. Until  some
preliminary reserach involving experimentation and detailed study of vessels with known
conttents  has been completed, the available resources may not be used to best acvantage.
Clearly, the variocus people who are working on different aspects of this field need to
keep in contact, The aims of ORRG should therefore be hrought o the attention of

cunservators and gerhaps also forensic scientists,

A strong feeling was expressed that a directory of active researchers and theic
specialisms should be produced and widely circulated to archaenlogists and okher
archaeological scientists, Perhaps the AEA Mewslekber and Conservation News should be
asked to collect relewvant information on other workers not represented at Edinburgh?

fndrew Jones & Philippa Tomlimson
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Circasa wolume 4 nuober 2 {1587), paoes 95-1C3

The identification of cereals

from ancient bran fragments

Camilla Oickson #

Surrmarz

Criteria are presented for the identification of cereal (Triticum, Hordeum, Avera and

Secale} 'bran' from waterlogged archaenlogical deposits, together with a methodology for
preparing modern reference material into a form suitable for comparative purposes.

Introduction

Emtire, flattemed cereal grains consisting of the uncarbonised hran coats have
pccasionally been  identified from waterlogged deposits by, for example, KE;beruﬁruhne
{1967, pls. 13, 20) and KSrber-Grohne et al. (1983, pl. S). In addition bran fragments
hayve been recoversd, usually from cass deposits (e.g. Oickson et al (1979, pl. 1b} and
Hall et al. {1983)), but also from rare finds of bog bodies (Helbaek 1958:; Holden 1966)
and calcified human coprolites. The delicate bran is, however, readily destroyed by strong
reagents and drying out. For the most part the bran has not been further identified
because of the difficulty in preparing reference graims and in  identifying the layers
present inm the fragments, which usually measure less than 3 mm across. Bran fragmenmts can
be initially distinguished by the thickened, leng, dark hilum seen on some fragmenmts {Fig.
15{a}). The identification of bran from human excreta is the only certain way of knowing
which rereals were used for human food as against thase used for brewing or animal food.
Thi= paper indicates the possibilities and limitations of bran identification for Avena
(cats), Hordeum (barley}, Secale (rye) and Triticum (wheast) and also the frequently found
Bromus ({brome, lop-grass), Mot all layers are here illustrated, only those most commonly
encountered in the fossil state.

The cell layers represented in bran are illustrated by Winten (1916) and in more
detail by UWinton and Winton {1932}, Bran layers are also illustrated in Fielding and
Parkinson (1929) and Morris {1$17). Useful photographs of some of the bran layers found im
fossil grains are given by KBrber-Grohne {1964, pl, 2). Descriptioms and illustrations of
the transverse (crass] and longitudinal cells of recent grains aof Triticum spp. and
Secale, together with transverse cells and glumes of Hordeum, are given by KBrber-Crohre
and Piening {1980).

¥ Mrs C. A. Dickson, Department of Botany, The Uniuversity, Glasgow, G712 800, Scotland,
UK.
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Pteparakion of reference grains

It is essential to prepare refererce slides of cereal grains and the follewing methaod
is suitable for both cereal and wild grass grains, The objective is $o remove starch and
aleurone and cegracde the pericarp to resemble processed, cooked and digested grain. Grains
are split open down the dorsal face and heated in 3 water bath for about an hour to soften
the starch. Most of the starch can then be remgved with forceps as can the outermost grain
wall (the outer epidermis of the sericarp), and also, for barley, the adherent glumes. It
1s usoful to keep small pieces of these layers as they are sometimes found fossil. The
grains are then heated with 5% hydrochlorie or sulphuric acid for 2 few minutes in a
simmering uwster bath to locsen the aleurone. After rinsing, the aleurone and remaining
starch cells are carefully brushed away.

For wheat and rye this treatment leaves the diagnostic transversa cells of the
pericarp well-preserved and the testa cetains its pigment. The transuerse Ccells are
frequently deqraded inm the faszil state: to simulate this, the acid treatment may be
prolonged for about thirty minutes. This remowes the esll wall thickening to varying
degrees (longitudinal cells of thne auter pericarp inadvertently retained will protect tha
cells as they do in the fossils} and may leave only falnt traces of the inner walls of the
transverse cells, or completely remoue them as frequently occurs in the fossils, Founding
cr grinding the grain, which is then simmered in water to simulate the preparation and
cacklng of porridge, also degrades the transverse cells of Triticum and Sesale. R more

drastic degradation is effected with =old cormcentrated sulphuric acid for two oI three
mirutess this also separates the two testa layers of wheat and rye. The transparent outer
testa cells may superficially tesemble the transuerse cells of these two genera.

Unearhonised barley grains are usually found without the transverse cells; to remoue
these from reference grains about fifteen minutes heating with dilute acid is rnecessary.
The transverse cells can then be gently teased sway to reveal the testa, the cell layer of

barley which is most frenuently preserved fossil.

Gurr's Aquamount is a sultable water-soluble mountant for material ef this keind.

Figure 14, Top row, left to right: {a) fvena satiua: igngitudinal cells of pericarp with
hair bases (recent digested grain), x215; {b) A. sativa: testa ouer tube cells ({recent
grain}, x85; (c} R. sativa: tests over tube cells {detail of recent grain), x215.

Middle row, left to right: {d) Hordeum: testa, x=85; {a) Hordeum: testa cells over
perisperm, x215; (f) Hordeum: perisperm anc tegraded testa, »215.

Bottom row, left to rignt: (0} Hordeum: tramsverss cells of pericatp, x2153 {h) Bromus:
top of grain with part of hilum, x21; {1) Triticum: glume bases, x3.9.

W.8. All material feossil unless otherwise indicated.

aG



fvena [oats)

The transparent rell layers of oat bran fragments are easily owverlooked but can be
distinguished when the narrow hilum, A0-100{-150]) pm wide, is alsn preserved. Fragments of
the outer pericarp with longitudinal obilong cells bearing long hairs or their basal cells
{Fig. 14(a}) may be preserved over the oblong, thin-walled testa cells which are arranged
in groups, sometimes in a modified herring-bore pattern (Fig. 14(b, c}). Howsver, where
the pericarp has gone, the testa may degrade to show eors clearly the branching hyphae-
like cells of the hypoderm which are just visible above the testa {ibid.). The testa may
be confused with the transparent testa layers of Secale and Triticum {which can become
detached) or the perisperm of much degraded Hordeum. However, the branching tubes of Avena
appesT to be diagnostic for the genus and remein attached to the testa; both are figured
in Wintsn and Winton (1932, fig. 78). The tube layer fyom fassil materal is illustrated in
Bickson and Dickson (farthcoming).

Hordeum (barley)

The testa is often darker than that of Secale or Triticum and so can oftsn be
distinguished when serting at about 10 magnificatiens, The testa frequently appears to be

a double call layer (Fig. 14(e)) of sub-rectangular te cblong cells, Those close to the
hilun are arranged irregularly in groups (KBrber-Grohne 1984, 46, fig. 42a), becoming
subrectangular especially at the ends, and oblong at the sides and back of the grain. They
measure about 35-80 x 15-35 - Fragments which include the hilum may show a lime of
darker pligment parallel to the hilum on either side; similar lires can be sesn on the
dorsal face {Fig. 15(a)). These lirmes, left by the adjoining glumes, are seen on hulled
barley grains; they have rot been seen on naked grains. The tube cells forming the
endocarp could be preserved (Winton 1916, fig. 50) between the testa and transverse cell
layers described below.

Dther Hordeum grain fragments may be present, sach conslstlng of a more or less
intact hilum up to 7 mm long and about 190-130 m wide, with the testa extending from 1 to
3 mm on either side of the hilum. The very delicate cell wall is mainly of the btransparent
perisperm {nucellular epidermis); the degraded testa may remain as faint darker lines
wvhere the cells are irregularly thickened. Fig. 14{f} shows the perisperm cells with
degraded  testa undermeath; most fossils are less well-preserved than this  one.
Exceptionally, the transverse cells may be preserved; they measure about 30-70 x 10-20 ym.
in two or more layers (Fig, 14{g}).

Figure 15. Top rTow, left to right: (&} Fossil bran fragments from left: Bromus,
Triticum/Secale, Hordeum., x5; {b) Triticum/Secale: testa with part of hilum, %21%5.

Middle row, left to rightr (c) Triticum: transverse cells of pericarp, some cell walls
replaced with fungal hyphae, xB5: (d) Triticum: transuverse cells with degraded pits,
%2151 (e) Triticum: transverse cells with pitted side and end walls over testa cells,
%215,

Bottom row, left to right: (f)} Secale: transverse cells, xB5: {g) Seocaler transverss
cells showing thickened end walls over tube cells, x215; {h} BSecale: transverse cells

over testa layers, x210.

N.B. All material fossil
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Similar transparent fragments were abtained by adding water to referemce grains of
hulled barley in a mortar, dehusking with a pestle, and floating off the chaff. The
process was adapted from the traditional Scottish method of processing barley to  thicken
broth or soup oescribed by Fenton {1978, 396). The resultant whole grain, with somewhat
abraded tissues on the dorsal and ventral faces, was simmered in water for three ar four
hours. After subsegquent heating with 5% acid in a water bath for at least five minutes,
the pericarp, starch and aleurocne layers were removed, leaving the hilum and now
transparent testa, Pearl barley, when similarly corked, produces rather similar  testa
fragments but with only about 1 om preserved on either side of the hilum; this reflects
the more thorouch rounding of the barley %ermel resulting from modern processing methods.
Prolonged ceooking seems necessary before the testa cell contents disappear and the cell
walls break down Lnto the degraded state seen in the fossils.

Secale {rye)

Unfortunately the light brown {ests cells of Secale do not seem to be rsadily
distinguishable from thase of Triticum (g.v.) and bran of these oenera can bnly be
separated when the transverse cells of the pericarp are preserved. Secale transverse cells
are usually shorter and deeper (70-100{-125) gm long and {15-)16-45 pm deep), and have
frequent half- and smaller cells as roted by Kfrber-Grohne and Piening {1980}. The dorsal
side of the wheat grain can have small cells but these are confined to groups and  short
lomgitudinal rows. The long side walls of the cross cells occasionally retain fragments of
pitting (Fig. 15(g}}. The diagnostic character is the thickening which persists on  many
of the unpitted end walls {Fig., 15{f-h}}. The cross cells are more robust than thoss of
Triticum and dark cytoplasm is often seen especially at either end of the cells. Very
degraded cells may lose their thickened end walls and both side and end walls may hecome
thin and discontinuous before finally disintegrating completely. However, the originally
thickened end walls can still be distinguished since they do not conmtaln cytoplasm. The
tube calls may be preserved (Fig. 15{g}}.

Triticm {wheat}
Az already stated, the testa cells of Triticum are very similar to those of Secale

and the infreguently preserved transwverse cells are needed to establish the definite
presence of wheat., In both Triticum and Secals the upper testa layer is of transparent

glongate cells, broad or narrow depending on their position on the grain, with wvariable
end walls; the cross walls are parallel, These are arranged side by side in groups and
some may superficially resemble the transverse cells of the pericarp (Fig, 15(b)). The
cells of the lower testa are more or less at right angles and consist of very long cells
with parallel sides and pbligue or pointed ends. These cells show varying amounts of brown
pigment and sometimes the remains of ceork cells.

The diagnostic transverse cells of the pericarp are occasiomally preserved; gererally
the best preserved fragments are those in which the cell walls hawve largely been replaced
by fungal hyphae (Fig. 15(c, d}} or protected by the longitudinally elongated outer cells
of the pericarp; these cells, and those of Secale, may bear hairs, The long side walls of
the transverse cells wusually retain fragments of pittings the end walls may be pitted but
are not gsually thickened, although overlying cells may appear superficially so. The cells
are mostly proportionally langer and narrower across the grain than those of Secale (70-

280 x (10-112-18 pm}. The diagnostic fragments of Secale and Triticum cam, with
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experience, be recognised when sorting a sample, using a sterec-microscepe of about  x10
magnifications upwards: they are usually thicker and may have adherent aleurone cells
visible. Initial sorting may be speeded by examining each thicker or darker frapment on a
cavity slide. At x100 and =400 magnificstipns the differemces will become apparent, and
the identifiable fragments can then be permanently mounted im Aguamount or a similar
medium, Tube cells may also be preserved between the transverse and testa cells, wsually
confined to the dorsal area and ends of the grain, Ubigquitous marrow tube cells are
diagnostic of Triticum monoccum L. (einkorn) and are illustrated by Kfrber-Grohne and
Piening {1980}.

The transverse cells vary in length and depth depending on their position on  the
grain and vary to some extent between the species. As pointed cut by Holden {1986}, those
at the apex becomne shorter and fatter and Triticum cells from this area may appsar similar
to those of Secale. If only a few problematical tramsverse cells are pressrued it may not
be possible to identify such individual fragments.

It does not usually seem feasible to distinguish the different wheat species on bran
fragments alone, However, the glume bases of hulled uheats (Fig. 14{i)) may be present
and the epidermal cells may be visible on otherwise poorly preserved glumes; those of T.
dicoccum Schllbl. (emmer) and T, spelta L, (spelt) are shown by Kbrber-Grohne et al.
{1283, pl. B), who alsc illustrate the tranmsverse cells of I, spelta (ibid., pl, ?}.

Bromus [brome or lop-grass)

Bromys is & frequent weed of cornfields and usually present with cereal bran. The
grains are dark brown and the cells usually mottled. Grains tend to split lengthuise,
piving oblong bran fragments {Fig. 15{a)). Apical fragments can readily be distinguished
by their radiating cells {Fig. 14{h)). Grains are illustrated by K8rber-Grohne (1964, pl,
19} who includes photographs of the outer and inner cell layers.

Conclusions

It is possible to distinguish cereals on their btran fragments, with certain
limitations. Triticum and Secale only seem separable when the transverse cells are
preserved; since those of Secale seem to preserve more freguently than those of Triticom,
the impression may be pained that rye was a crop when it was In fact just a weed.
Conversely, Avena may be underestimated because of the difficulty in distinguishing the
tranasparent fragments. Prolenped cocoking of pearled barley for broth may be apparent from
the delicate conditien of the grain, wbich can be distinguishbed from barley prepared in
other ways,
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Circaes voluma 4 sumner 2 (1987), pages 103-109

A simple technique for sampling

archaeological bone tissue

5, E, Antolne ¥

Summary

A simple technigue for sampling archaeological bones without causing  structural
damage is described. This technigue irmwolves using unmodified cork borers for soft  bones
and a modified steel Horing saw fitted to a drill for bougher ones. Samples obtained can
e used for chemical analysis, dating, amd diet reconstruction,

Introduction

The sampling of bone tissue by means of hacksaws or hammers usually leads to serious
damage [(Fig. 16, bslow) wnich may render the bone irreparable and unsuitable for museum
exhibitipn ar for other purposes. Furthermore, bones damaged by the taking of samples are
susceptible to microbial attack. This short note gives an account of a simple, effective,
imexpensive and time-saving technigue For sampling all types of archaenlogical bones

without causing any structural deformaticon.

Methodology

The technigue described here involves the use of cork borers (Fig. 16, centre)} and/or
modified, stainless stesl borsrs (Fig. 16, laft and right} fitted to a multispeed drill. A
battery-operated drill is gquite suitable for wse in the field. Hone samples can  then be
used for chemical analysis, ©.Q. calcium and strontiom ratio estimation, dating, and diet
reconstruction of ancient communities.

for soft or fragile bones, particularly long ones, a cotk borer of about 8 mm
diameter bore iz recommended. By applying gentle pressure and simultaneous twisting, the
borer 1s  pushed slowly into the bore materiak in order to take the sample. This should
then be transferred to a labelled plastic bag io await further anmalysis.

rFar  tougher bores, a modified, stairless steel boring saw is used. An € mm wide and
100 mm  long stainless steel tube is converted into a horing ssw by serrating ome  end,
using a small file. The other end of the tube is fitted inte the drill, 8y applying the

* Dr 5. £. Antoine, Chemistry and Archasology Departments, Unjversity College, PO Box 78,
Cardiff CF1 1¥L, Wales, U.K.
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mirtimen rotational speed, a nezat cob is made into the outer, tough compact home  matorial,
3ampling can he continued deeoer into the bone using this dewvioce iF it is felft that the
whole Hone material Is tough (Fin. 15, belowj. An usmodified cock borer can be osed to
finisn tme samaling if the internal wone materizl is spongy or =oft.

This s=imple technique can also be used to obtain small samples from pieces of
archaeclogical wopd without wisible damage.

Holes made into bones can be sealed with an appropriate filler to strengthen them or
to aveoid micrebial invasion. Epoxy resin AY1D3 and hardener HYYSE with an imert filler
such as marble powder is a suitable filler which has minimal shrinkage and can be removed
by mechanical means. This mixture in not soluble in any solvent. The resin is workable for
about five hours and sets in 24 hours. Powder pigments can also be added to the mixture to
match the colour of the bone.
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Citcaea wolure 4 number 2 {1987}, pages 107-114

Why bother locking at archaeological

wild mammal assemblages?

T. P. 0'Connor *

Summa T

Hitherto unpublished records of wild mammals from a number of archaeological sites
are presented so as to make results gemerally available., Attention is drawn to records of
species of restricted present-day distribution.

Introduction

This short paper is an unashamed 'dump' of data accumalated over the last decade and
not heretpfore published. Identifications of non-domestic mammals from archaenlogical
deposits tend to be sparsely dispersed in the literature and often evade publication
altogether. The potenmtial wvalue of such data has been stressed by Yalden {1982, 30},
amangst others. In the present instance, the records described range from Identifications
made by the author in the course of working through bone assemblages which have not  yet
been published, to Idemtifications made for colleagues whp have passed on small vertebrate
remains encountered during their own work. Given the difficulty of surveying the
literature on ron-domestic mammals from archaeclogical deposits, it is felt that by
depositing thess results, albelt in summarised form, attention will at least be drawn to
their existence. In short, this oaper presents some small skeletons from one person's
cupboard.

A rnumber of colleagues haue been irwolued with the assemblages described in  this
paper. I am particularly grateful to Barbara Noddle and Jernie Coy for allowing me a free
hand with the results,

Recouery

Specimens from two sites in York (18-22 Copperqate, Yorkshire Museum 5ite Code 1976-
81.7, and General Accident Extemsion, 24-30 Tanner Row, Site Code 1883-4,32) were
recovered in the course of a systematic programme of bulk-sieving (sensu Jomes 1983).

* Dr T. P. O"Conrmor, Erwitonmental Archasalogy Unit, University of York, Heslington, York
Y01 500, U. K.
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Other assemblages were gathered by fortuitous hand-collectinn in a range of differing
excavation conditions. This should be borne in mind when comparing assemblages from
different sites, and is one reason why only limited cuantificatior of the species present
on each site has been given.

Resultis

The summary for each assemblage comprises a list of the taxa identified, including
all wild mammals except deer species, and a brief discussion. Mo apology is made for the
exclusive use of Latin names: a systamatic list with same of the commoner English
vernacular syronyms is given in Table 12.

1} Urﬁuatar. Shropshire

Specimens from military {mainly 2nd century) and late Roman (4th-5th century)
deposits, identified for Barbare Noddle. The mumbers given are the minimum nember of
individuals, based on counts of left and right side elements without pairing.

a] Military period MM NI
Sorex araneus 5 Apodemus =p. K]
L epus eurgpagus 1 Rattus cattus 2
Microtus agrestis 4 Mustela nivalis 1
Arvicola terrestris 1 Felis silvestris 2

The main interest in this list lies in the presence of Rattus rattus, indicating that
this species was associated with the Roman settlement from its earliest years. Initially
surprising, this early date for B. rattus is now supported by some early Homan records
from York ({see d&a, below; also Rackham 1979). The specimens attributed to Felis
silyestris were all post-cranial, but of such size as to leave no possibility that they
were domestic cat {Kirk 1936; Kratochuil 1973).

b} Late Roman deposits M T MNT

Talpa eurcpaea
Lepus europaeus

Martes martes

Mustelas arminea

Arvicola terrestris M. nivalis

md [ ol
ot 5 el )

Rattus rattus Felis silvestris

A single specimen of Martes martes perhags confirms a formerly wider range for this
scarce and handsome animal, Tt seems likely that the Welsh border counkry in which
Uroxeter lies was more densely wooded in Roman times, providing suitable habitats fer M.
martes, This species was slso present in Mesolithic levels at S5tar Carr, N. Yorkshire
(Fraser and Kimg 1954) and Thatcham, Berkshire {liymer 1962), at HNeolithic Ourrington
Walls, Wiltshire (Harcourt 1971}, and at the Iron Age settlement of Gussange All Saints,
Dorset (Harcourt 1979).
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2} Xingscote, Gloucestershire

Specimens from late FMoman {perhaps abandonment) deposits in & building in  the
Kingscote complex, identified far Barbara Noddle. A minimum number of individuals is given
for shrews and myomorphs only, based on counts of hemimandibles.

MHT MmN
Talpa europaea Mcrotus agrestis 27
Surex aransus 14 Arvicola terrestris 5
Sorex minutus 1 Apodemus sylvaticus 9
Neomys fodiens 3 Mis musculus 1

Chiroptera: cf. Barbastella barbastellus

The size and diversity of thiz assemblage, together with the zbsence of mustelids ar
Felis siluestris, sungests that this deposit represents an accumulation of ow! pellets.
Sorex araneus, Microtus agrestis and Arvicols terrestris were particularly numerous, so
it could be argued that the owl or owls were hunting over pasture rather than woodland.
In many respects, the assemblage resembles that from Caerleon, Gwent, which was attributed
to barn owl Tyto alba (Scopoli) (0'Cormor 1983; 1986a}. A single bat humerus, probably
attributable to Barbastella barbastellus, was an unexpected find,

3) Kilton Castle, North Yorkshire

Specimens from 15th-16th century levels in a well at Kilton Castle. Cranial material
sorted and largely Identified by Jennie Coy, post-cranial identifications and biometrical
data recorded by the present author. This list gives minimum numbers of individuals based
pn counts of mandibles. To date, about 1200 elements have begen identified.

M I MNT
Erinaceus europaeus 1 Anodemus sylvaticus 17
Talps europaea 2 Mus mysculiug 44
SoTex aTaneus 7 Rattus rattus 21
S, minutus 1 Mustela erminea 1
fleomys fodiens 2 M. putorius/M. furo 1
Clethrionomys glareolus 10 Felis silvestris 2
Microtus agrestis 15

This assemblage is rmotable more for its size than for any umusual characteristics.
Measurements of confiderntly idemtified Apodemus and Mus mandibles conflrmed the greater
average size of Apodemus mandibles pastulated by 0'Connor (198Ga, 248-7), but showsd
appreciable overlap of the size ranges of the twe taxa. It would thus be umeise to use
measurements of single, toothless murid mandibles as the sole basis for Ldentificatiocn,
mot  least until the degree of size wariation exhibited by ancient mouse populations is
better understood.
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4) York, North Yorkshire

Unlike the other assemblages, these records have been accumulated by the examination
of small numbers of bones from each of many soil samples. To give & measure of abundance
could thus be misleading. Instead, a count is given of the number of samples in which the
taxon was recorded, thus giving a measure of frequency. Specimens from the General
ficcident Extension (24-30 Tarmner Row) and 16-22 Coppergate sites will be included in
forthcoming publications by the present authot in wolume 15 ('The Animal Bones') in  the
series The Archaeology of York. Specimers  from  deposits axcavated in
Bishophill/Skeldergate {site code 1973-5,14) were collected by . J. Spencer and P.
Veilleux.

a) General Accident Extension site, Reman {Znd-early 3rd century)
(74 samples yielded identifiable bone)

freguency frequency
Sorex araneus 1 Arvicola terresiris 1
Neomys fodiens z Apodemus sylvaticus 3
Legus BUropaeus 2 Mus musculus 39
Clethrionomys glareolus 3 Rattus rattus 8
Microtus agrestis z Eliomys quercinus 3

The presence of Rattus rattus in these deposits confirms the association of this
species with quite early Roman settlement in England. Quite unexpected was the garden
dormouse Eliomys quercinus. Specimens attributed to this species include four mandibles,
three maxillae, and several post-cranial elements., This occurrerce, apparenmtly the first
in an archaeclogical deposit in Britain, iz described at greater length elsewhere

(0'Connor  198Bb). Tt is thought most likely that E, guercinus was imported as a culinary
delicacy, being more teadily awailable in north-wesi Eurcpe than the larger Glis glis.

b] 16-22 Copgpergate, Angla-Scandinavian {late th-aid t1th century)
{234 samples yielded identifiable bone)

freguency frequency

Sorex aransus 7 Apodemus sylvaticus 7
beomys fodiens 2 Mus musculus Bd
Oryctolagus cuniculus 1 Rattus rattus 19
Lepus surnpasus 3 Yulpes vulpes 1
Sciurus vulgaris 3 Lrsus arctos 1
Clethrioromys glareolus 1 Mustela putorius 1
Microtus agrestis 5 Lutra lutra 1
Arvicola terrestris 3

It would be #asy to dismiss the single bore of 0, cuniculus as intrusive from
overlying medieval deposits, though the state of preservation of the specimen and its
burial context give no reason to suspect that it is introsive. Sheail {1971) presents
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evidence that the species is of post-tlorman imtroduction to Britaim, though this dees rot
exclude the possibility of earlier impartation of small rumbers of individuals. The status
of this one specimen must thus remain uncertain.

Sciurus wvulgaris and Ursus arctos are only represented hy banes of the foot: thicd

phalanges in the case of U, arctos, phalanges and metapodials of 3. wulgaris. It would
appear that these bones have derived from skins brought onto the site with fest er claws
still appending. The source of the U. arctns skins Is debatable, =inmce such an eminently
tradeable item as a bearskin could haus been imported from a considerable distance, such
as from Scandimavia or elsewhere in Northern Europe. Rattus rattus seems to have been a

common pest around the Yiking settlement, though whether this demanstrates continuity with
Roman rat populations in York or re-iptroduction in the 9th century remains uncectaln,

c) Geperal Accident Extension site, medieval {12th-13th century}
(57 samples yielded identifiable bone)

frequency frequency
Talpa europaea 2 Apodemus sylvaticus z2
Sorex araneus 3 Mus musculus T4
Sciurus vulgaris 1 Hattus rattus 9
Microtus agrestis 5 Mustela erminga 1
Arvicola terrestris 4

Although the list of speries is similar to that From Roman levels at the same sits
{4a, above), examination of relstive frequency shows a change from a predominance of
murids in Roman daposits to a higher freguency of Arvicola terrestris in medieval levels.
This correlates with other evidence for a change in use from quite intensive wrban

occupation to waste ground used for refuse disposal.

d} Bishophill/Skeldergate, late medieval to early modern
{Unguantified records from Spencer and Yeilleux's work)

Erinaceus eurcpaeus Battus rattus
Uryctolagus cuniculus R. nervegicus
Lepus europaesus Mustela putorius/M. fura

This group of deposits completes the sequence for Rattus species in Yark by showing
the replacement of R, rattus by R. norwvegicus in 18th and 19th century levels.

Discussion

The main purpose of this psper is to present the results summarised above, both to
inform and to stimulate colleagues to give more thought to thas recovery and identification
of the smaller and less abundant mammal species. A few points merit discussion, howsyer.
The record of Eliomys quercinus from York raises the whole subject of importation, and
stresses the importamce of keeping an open mind, and not making identifications on the
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Erinaceus suropasus L. 3,4d hadgehoq, hedoepig, urchin

Talpa puropaea lw 18,2,3,4C mole, moldwarp

Sorex araheus L. la,Z,3,4a-¢ comman shrew, shrew mouse

8. minutus L. 2,3 gygmy shrew, lesser shrew

Neomys fodiens { Pennant ) 2,3 b4a,h water shrew

Barbastella barbastellus {Schreb.) 2 barhastelle bat

Oryctolagus cuniculus (L. ) db,d rabbit, coney

Lepus europaeus Pallas 1a,b,4a,b,d brown hare

Sciurus vulgaris L. dh,c red squirrel

Clethrionomys glareclus (Schreb.) 3,da,b tark vole, red-backed vole
Microtus agrestis {(L.) 1a,2,3,4a-C field unle, short-tailsd vaole
Microtus arvalis {Pallas) [text) Orkney wole, common vole

Arvicela terrestris (L.) 1a,h,2,4a-c water vole, water rat

Apodemus sylvaticus (L.} 2,3, 4a-cC wond mouse, long-tailed field mouse
fus musculus L. 2e34da-c house mouse

Rattus rattus (L.) 1a,b,3,4a-d black rat, ship rat, roof rat

R. norvegicus (Berkenhout] 4d brouwn rat, cemmon rat, Noruay rat
Eliomys guercinus (L.} 4a gardsn dormouse

Glis glis {L.} {text) edinle dormouse, Fat dormouse
Yulpes vulpes (L.) ah fox, tod

Ursus arctos L. 4b brown bear

Martes martes L. 1b plne marten, marten cat, sweet mart
Mustela srminga L. b, 344C stoat, hob, ecmine

M. nivalis L. 1a,b weasel, rassel

M. putorius L. J,4b,d polecat, foumact

M, furo L. 3,4d ferret

Lutra lutra (L.} 4h - otter

Felis silyestris Schreber 1a,b,3 wild cat

Table 12. Systematic list of species referred to in text, with key to the assemblages in
which they occurred amnd vernacular names.

basis of what species might be expected in an assemblage. . guercinus appears to have
been imported deliberately, but small numbers of rodents or shrews could have arrived in
this country accidentally at almest any peried. If, for example, Microtus arwvalis is not
expected in Roman samples, then it will probably not be found. Not that E. gquercinus was
expected - prior to consulting reference collections at the British Moseom {Natural

History) these specimens had been pigeon-holed as 'large dormouse, must be Clis'. Mea
culpal

A second point to consider is whether the implicit assumption that species bave not
greatly changed their enuirormental preferences ower recent millenia may in some rcases be
srronecus. The presence of Brvicola terrsstris on sites far removed from watersides is

well-known, and Armitage (1995, 70} has drawn sttention to the surprising occurtence of

Talpm europasa in urban settlements. UOgcasional records of  abundant Clethrionomys

glareolus in medieval towns such as Lenden (Armitage 1985, B8-70) and Beverley (5. Scott,
pers, comm.} also give rise to suspicions that this species may formerly have co-existed
more readily with man. Perhaps medieval towns provided more of the wvegetatiomal cover
uhich C. olareclus requires.
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The field of small mammal biometry in archaeclogy is under-exploited, so that, for
example, it is not possible to assess the likely wariation in body slze within and betuween
Foman populations of Mus musculus. To attempt to meascre rodent bones in the detail to
which those of larger mammals are subject would be time-consuming, if mot foolhardy.
However, limited publication of, for example, lengths of mandibular tooth-tows in even
madest samples of mige and voles would provide useful data for relatively little effort. A
good example of this 1s Yalden's {1984) study of Apodemus specimens from Roman Manchester.
Biometrical data from modern samples of a wide range of species are given by Miller
{1312},

As sieving of archaeclogical deposits for biological and cuitural finds becomes
commonplace, more recoveries of the smaller wild mammals will be made. It is to be hoped
that the near Future will see the mice and mustelids fully integrated within bone reports
as a matter of course, and not described as just arm interesiing foolnpote.
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