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Fditorial

ihis susber follovs oo hard on che feels of the last, che

Editors see ason for 4 procracted Edicorial. Copy is flowing
in'at s steady face - witness this - this 18 no excuse for
the membership to sit back complacently. In particular, ue welcoe book

reviews and short articles, as well s more substantial contributions.

other area fn vhich the membership eight be able fo help

Normally, we would expect not to return artwork unless specifically
requested.

siute readecs will be suare of yet amather breskhroush in

a reasonable standard of reproduction more cheaply. Photographs uill
SELLL be princed by offset 1itho.

dnocher change about uhich, ue've made an exceutive decision Lo the
date of publication. We've abandoned sinal piove bore of secting
Lotmor out”in Tamwscys Hay sed. Soptesters. socn precision te o
bearing (n nind our need To adapt ©o the University Frincing init

re ovecwork. RKathee, ve shall prepare copy
for printing in *Spring’, *Summer’ and *Autuan’, taking these seasons ln
a neteorological rather than sidereal sense. Being optiaists, we refus

take account of winter!

Miscellany

Those whon God has not equs
oo temoee o e S A Gasterence
10k o Coe Don, RoTreTand oS8 Aot 1088

Wnen the notion of holding the 1984 Conference under the auspices
of The Queen’s University, Belfast vas first mooted in Durhsm in

Fear of “The Troubl:
splasetely diverse wad o a2 phystcal
Rty an “unemually ‘veliattended conforence Jhieh uas scudentcally
VAliabie and also good fun

Covers A bevy of bivalves (draing = Alan Robertson).



o7 University field centre, Murloush House, ha

the bullding itself 15 Somewnat functional L the’ Surround i
Sand-duce terraln (Horthern ireland’s first National Nature Keserve) and
atnospheric views across to the Hourne Mountains "sold’ Covaty lLown o
any  participants. The conference forepathered on the i of
Toursday April 5th, with the now traditionsl scenes of just-controlled
E nd fartin Nanro disteibuted bodies between rooms
o everyone’s satistaceion. Dimer thot cvening made cleas o aii he
intention of the catering st eréill everybody at every possible

opporcunity, with Jon Jcher mwm No tiabers to give o virtuoso
performance with the soup-.:

Then the lectures began, with an introduction to the history of
Queen’s Falacoecology Gencre by Basil Wilson, and an interesting talk by
Vike ates vhich undertined the Tomdanental’ role” of rocke o lrish
prehistory.  The evenisg finished in style, the Marina ar, norm

ndcun vi1lage, Naving teaporarily estslished ftself in one cornec of
che lecture halls

Felday morning’s lectures sarved to show the considerable anouat of

cousidoration of thin and complox oceupation layers, a point which
Tecurred throughout the conferenci.

Acter o souncainous lunch, che ainibus comoy moved ub ol into
Belfast for o6 o touzs areuna the Patanoecolory Concre,
Conservation lboratorics aud the Uister Hus Kemackably, nobody
Seened to et veriooaly  lost and sl resssembled for 3 donviviel
pus[m-m-mm Sosaion. by general consent, the star turn sppears

ﬂendrnchrgn@lny Laboricory, an international
Ceputstion it up by shere mpenity f oo seill e hotoughiy
unguitable Lsboratories.

k to Murlough for dimner, then the evening session nicely linked
the themes of enviromment and archacology, beinning with Frenk Mitchell
Summarising his work on urbaq planc macrofossils from Drogheda, and
ending with a thoroughly enjoyable talk by Fred amond in wbich he
cloverly snd convincingly used an caviromental determinist srsumest to
account for the siting and design of wind- and water-nills in lreland.

The progcamme for Savurday’s leld cripe lnd been schuduicd vich
precision Shich scamed o Lsply Emglich rather than lrish plannisg.
focevers s late start fron Nurlough lause soon resoved the vemeer of
ocder, ‘and an enjoyable tine was had by all. We started by exploring

kéep at Greencastle and uere ylven an Informative (alk about the
archacology of the building by Finbar MeCornick, uho had just read it up
i ol

" Tor Tunch, bt by general agreenent the conforence decanped to



b

car park in Costlewsllen which was surrounded by diverse places of
refceshaent.  Sanduiches sere distributed from a large box in Aarbara
Noddle’s car, the most vital element of the conference convoy.

The party split up for the afternoon, some feturning to a sites and
monusents survey of the ninterland whilst others availed themseives of 4
Conducted tour of the Nurlough nature reserve. The substuntial dose of

Frash sercise thus received pui the compasy in the risht
physicsl snd mental state for the evening. According to the schedule,
dinaer at 13,10 hours would be followed by an A.C.M. at 17.30 houcs, an
AuGon., furthersore, wh 4 not fall due until the sutuen. AC O
Junctare, to boreow Barbara Noddle's bemused turn of phrase, '
haccery nearly broke down’. Only aearly, ¢, a6 the conprontse uas
to move straight from dloner to lectures and then o hold » business
seeting in the bk tocm of the eer-scccemodating Marlng i) et
: ha¢ enougt euhere along the way, Siobhan

Som
Gery mm hhnu( er bocanical ey

Vi Dig), aad Mike sallile succesfully merged
Somaeochronology with o fora of cabarets Both vere iapreseive

ontay dnnes, bringioy with ic  talk on_archosslogy sad pollen
served vell to remiad

contemporancous Laws controlling tithes and the like.

ke the conference up o lunch, oo Filcher chaized o plenscy

e s gencly
e oron by Senny” Gop,and e il “rrouped off e omch feeii
ndicated and slighcly sag.

After still more splondid cotering, che conference dispersed.
travelled South to visit toabs {n the Boyne valley, others made tracks
for the ferry back to the *Other lsland’, vhile

into the countryslde in search of scenery and poteen

atate of archacology in Ireland had been vers

tares (and of the lecturers) was

1 ole
business was controlled WiEn Just enough organisation to keep to an
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ippconiante schudale. Lo Gemmard, tartia tanco, and che other Gueen’s
University meettng are to be thanked and
Congeatulited

Terry 0"Connor

Symposium: Conceptual Issues fn Archasology

The Editors have recelved notice of An fnternstional symposiua’ wi
Ehe above Litle, to ba held a¢ the Univareiy of Onford, 223 Februsey
1985, The first’ cireular reveals that the following discussion themes
UL be dts base:

Concoptual issues at the site scale
Concuprusl Lssues sssoctaced with eoltueal, spatial snd
envirommental change

The organizers are: Drs BIncliFE, Davidson, Grant and Shackley, and

those interested in receiving the Second cirlulsr are asked to contact

Dr L. A Dovldson, Leparcaent of Geography, University of Strathelyde,
Livingstone Tower, 26 Richaond Streec, Glasgow, GI 1.

Book Keview

rigson, . ona

o ock, J. (eds.) 1983  Antmals and
Shell middens, Ciohes. and birdes - Beieion
Archaeolosteal Keports Intersationat Series 183. 360 ph 14 poag

the second of four volumes of collected papers

of the 19 papers contdined within. review each paper separately
tedious for reviewer ad reader, and would miss several
tnportant general observations.

becter than the

Overall, this is a very useful collecton
pape

becone “classic’ papers, refer
becty Neohan’s account of
people In Horthern Australia.
groups will

Carget on one
conpletely ignoring non-target

alnost mechanieal candouness which son

§FOups. Touards the end of Chis eainently sensible paper she coments

Lmonist L) plethora of biologically sensible and
explanations for san’s behaviour, Anbarta shell-gatherirg has
ose, hwaan uatidiness abouc (€.

g papers by Soc-tygaard and Hetarich give excellent examples o
well-argund. deduction Tron cheverly. ehucidotes ar  slonmein m
Corkers. i1l have aither the tiae or the  faciiicies. oo smul




o
gart's wericuow ingerdtaciplinery procedures. fmongst che

wider-ranging review papers

of Maine area (albeit

research planning. He also echoes Meehan's cautionary comment with

lonacuseal cxplanacions or cultural change uay be economicat
but they are racely satisfactory +..’ (p.20).
quite sot
2 reviewer who 13 oot vithout sia should cast only plaviics
ongs

any good papers in
waconvincing,
cr

" e
Colley clearly hus plenty of hard data to preseat, but fuils b

Other authors, conversely, argue too much from too few data. Keits
and Cordier demonstrate an interestieg application of allometric

[ikuceus che whote being disappotnting and Forpetable:

hace to know uhat to say about rlene Fradkin's stceapt fo
o with

fruttfol and'that linguistics and olk legends may give clues as o the
u Species in the nomic fabric, but thls s bardly 3

presentation uhich tospires contidence in he aeihudologies involved. 1

s constancly ventoded tiat pre-Giciatian Fimaion syeholosy

forld” eceated from 4 duck ogs, and dly vondeced about the rctdence ot

bonen of Bucephals clangula on sices (n Laph

the vhole, the moilusc papers (pace Weehan) are the weakest in
this collection,  although papers by beith and Shackleton show the
04

f  size varlability in Eute swans suffers fros sloppy
Feferuncing. One observation is attetbuted to the editors of a large



Voluse of collected papers with no details of author or page ousber.
Token collectively (as o shoal, perbaps). tha lah-bone papere are sort
inpressive, and it Is evident that a lot of creative work is belng don

Tt Faet0e ™ 1 1o e hoped that such advances Si11 inspire. bird
nd maamal specialists to take a fresh look ac their procedures and

mce again, che editors have assesbled o valuable opus uhich
e an mportancsousce book for years o come. The exchange of xgmm
San

bave
ithin tuo years of ihe conference 1s & splendid

achicvenent,

T. . 0"Cannor.

Addendun_to puper on epiphyses

Further to ay suggestion that cpiphyslal closure was oaly delayed
in the male cascrated soon after birth, L have

cascraced at about 4 to 6 nonths (infornation supp
oot 1oy hen 1t was ceslises thar the required standard vould o
be achieved,

barbara boddle, Dept. of Anatomy, University College, Cardiff CFI 1XL.

Letter
Jennie Coy suggencs thue o videotape should be mde to
acchacologist echacotostopiet <o dor Bok hov does one Fub
el her ehbe/eyemaile tn the reseits Rasely 20 peurs. oge I sugpeste
thatthe archacologist asked o work on the early aotor car
would produce o splendid typology of styling and dash board layout, but
1T asked about the engine would say ‘But of course they all had
cngines’. For cngine read food supplies or produccion. Little has
Changed apart from Lip-service. echacologlst would nowadays

Fead 1t In case he dlde’t like the grammar or suspected spelling

Toe question 16, ko do they think we are? The sadical specialist

even be changed in ntd test; incredibly some persons callt
enviconacatal archacologlsts accept this, having sold their souls to



the Floppy disk.

1 pusgest that vo can only convince our mponed wisters othuruise
b resuita, Gur Roman army must march much faster on 535 stomach o &
Serics of forts with squre or ound ande or shateve, Bive or  take
be of Swian. Gircues s o splentid outlet for out Sork e how the
hell do we make the excavators read

Barbara Noddle, Dept. of Anatony, University College, Cardiff CF1 IXL.
5. 1 wish o except from these remarks the msjority of amateur

excavators and my old friends with uhon 1 have been working for nearly
20 years.
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Sub-sampling cuimal bone asseblages:

reducing the work-load or reduciog the inforaatioa?
Alan Turner *

Introguction

In o previous issue, levitan (I983) discussed sampling mechods
Wwhich might reduce the tine needed for the analysis of bone assesblages.

Whether sub-sampling may have the effect of reducing the work-losc
involved in analysis at the cost of the information availdble from the
material,

iy sub-sample

| should make it clear that I do not disagree with the spirit of
the smount of saterisl

Che purpase of

7ie given by Gosble (1978), <o
a cotoft

plin
‘2ay be of rather aore limiced use
Than an acceptance of 16s theoreiical validity aight s first sight
tnply.

The effect of sub-sampling

Levitan stresses the extent to which the various questions asked of
purticular assembluge may each necessitate o differeat sampling
celative spocics

thin o spectes based

7 atrosses the need  for

fehin the oncrvated

é any sub-saaple of
TS sapport Mis argumence Bt wuch comparisons largely serve G0

* De Alan Turner, Transv

L Mascus, KO, Box 413, Pretoria 0001, South
At
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doseasate he Lt chut spropristely dewn samples of mtsictent stee
Will sdequately represent the population fr. aken
lislug the ters population in  the g(nersl sence of the dataset from
which 4 sasple ix drawn). The fact that a sub-sample of (Che excavated
Gsseablage may prescrve the relative m.,amn... of, sy, shees o gl
bones o Chat aosemvloge 1o uor uc Tasue. Wt cotcernd me is tue
porentiot toseor taformation sbout the production of thooe relacive
Peoportions unich asy resels fron an analyels which swasines

Saaller absolute quanticies.

the heart of demonstrations of sub-sampling utility lies the
uepton Sl peoportions o species, anatonical parcs, age clavses of

“hatever within the sssemblage refiect those within  the
Sopsiation” and that this.retlecsion 1o aaiataioed within acy sub-shapie
This assusption is mace, explicitly or mplicitly, despite the

ot that during an analysis one 1t clearly cxsaining material vhich 1s
e and product 5 selection processes, yei often drswing inferences
sppropriate to the material before those processes began. 1 ning
lere of attenpts to quantlfy relative species or 3
ad thus to struce scock kili-off or hunting activities, usvally
achieved by one or ot of counting bone spec: e arciving
Siguree” for slobme webery of Iofividsils o the uceecel
Sssenls b appr en more 1kely to offer, at best, an ldea
hat was deposiced at the sice after the sniaals had been killed and
bucchered . the meut nd other produccs disposed of; dctually yecting
fron exstandiog of s wille i
Droportions 16 not an my ek arcicularly when one. considers that
wse activities may have taken place fn any comdination of on- and

off-sice localities.

i e bess euppaeted elueubars (eller 1od Toroer 1902;  Tucoer
1953) chac a  solutlon Len
Ahacoubological analysie Lies.tn the

e, "o “acciod vould give an estieate for the populacion from whick
they tere deavn ol

20 % 25/5 = 100 antmals

With the aaded udvantage that confidence ldaits ay be attached Co the
estimte (Fieller and Turner 1982). The method depends upon the fact
that 1f one draws 4 randon nasple froa a population of palred elemencs
Bien one will expect fo get distributions of, in this case, left and

Tus U we took the 100 lefc and 100 right humert froa 10U animals,
placed then (n a thoroughly sixed heap and dreu around a quarter of the
Boncs randosly, then upon finding that we had 20 Left and 25 right bones
e should expect to huve around 5 pa

o of the betersen lndex mothod means Chat comparisons between
contexts, horizons or sites may then be made without the asswsption that
the assemblage offers a direct reflection of the distributions within
the population from which 1c was drawn. That assumption is inherent in
the uteof roa-porasric statistical vechniaues (o exanine wistlarit fed
and diffezences between sseablages ponents.




n

ametcic methods restricts comparisons to the face-valve
Brovertionswichin “samples iehout- segeca. o, the-gopelecion Foom wnicn
and hence ignores the fact that differeat

Index not only bridges the gap betucen
the sssenblage and the killed populacion, bur S0 be ed to
tlons manner of potentially pairing

Left and rignt of particular skeletsl parts) an
fact method appears to suffer the
practical draubsck of assuming that observed distributions were produced
selection processes aay act. cmployed co investisate
blases which have rasulted in deviations from expectation (Turner 1983).
ases nay reflect processes which pon the
asseabiage following che Initial selection of the killed populscion of
antaals, processes which may others mobserved but shich

emain
Conatitute'the hehaviour of those fesponsible for the fomation of  the
assenblage.

inted out tn our orlglaal dlscussion (Fieller and

of sample selection

Stage is randee. Thus
sub-saapling in U
preserve the original

3 use randomly reducing the  mumber of
Donea. by 'a haLE dosn not have the siaple f(ect of redocing the mvaber
Of pairs by a half also. Thus we may rewrite the foraula as

10 X 14/100 = 1.4 patrs

Tomsdiately e can sea one of the major problems lncroduced by o

beet Sancral ebtiaace ot the given sample sise a0d Vith Ehe
Cheerved dlscribocion

Tha stcond proslen which pressats Lcsais whan we the sample
that the confidence Linits for the estisate i Sieo e+
T fact chey wALl viden = 5o chat oven if  he sctual estience. teselt



fonates constant our fnteryretations of sistlarity und dlflerence sheo
e etre:

serlous problems of interpretation eay arise.

In discussing che aifect upon the ieteraen lniex when sample slze
is reduced, 1aade the point that one could not generally consider the
First Tigore of 100 anisate.in the exoapie 55 3

one. One might feel tempted fo extend that
figure produced, whatever the sumpls sise,

other since the whole thing is a guessing
“htcablage 15 ieelf o sumple of hut was originally there.
Chere were some valldity In that argument, W

Z0uLd alao councer the point by sussesting thai such probless
Chanseives ‘varrant the'incresse. h che ditiicolties posed which ve. risk
when ve sub-sanp

S0, basic objeccion to vb-sanpling as 3 peneral procedure ls oot
of

B e o morethan_ s rupetieion of Leviten's poier that speiny. ota

anatybes may reduire mbstuncially larjer sub-samples than. those. uhich

relative proporcions of and catele bones.

Nowever, 1 vould acgue that the objection to subsacpling Lo of o mere
seneralived nature.
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s suescion uhich 1 suppose than arises 1 what circumstances
pl.

s latter approach s strongly sduocated by Hieller (1930) ta

e-class anal
Laryer data sets, but 1 wuld again suggest chat & vider e with
mpling 1s indicated.

Some_conclustons

Lsuspect that utte o 1ot of thought st1lL needs o be given to

whether the reduced quantity of material thus considered may obscuce the

Erom uhich (¢ wan &




| uiso hsve doabts about the actual practicalities of sub-sampling,
caning "inlo accouat the need for properly siratified, ranion samples 1o
b drsuns It 16 all very well o demenstrate that 4 submsemple will
icquarely Tepresen a knoun populaion in hindsight, but e matcer ot

detining tha population In asvonce so_ that 3 proper
e L etiviuns "% polot ratsbd by Leviean (1363, )
s velevant nere. Tn discussing the Fessons by @ sibseanpleof the
assemblage will bius the analy he way that selective

e Teva tron the site might da. he arpues:

e fapoctunt point lure Lo chat the swspling procons <o
be rigorously conceolled; dealing with @ known
Pouiation, Shich 16 not the case on sice.

e corollaty of that statenent {g of course ihat one ut haye In
some way examined the sssemblage In order to deal with a known
population’ - unless of course one restricts the use of the term fo nean

mething like the bones *knom’ to be in the cuenty boxes on the first

an adequate sub-somple nay be obtalned, but if
the assemblige to_acertain that, or to recover lost
Teformtion, Jest how wserel io-the nethod

40 Finatiy, because the use of somepacasetric staciotics orerieoks
side se

che ‘o processes of assemblage formation, o

pate- sssecblage parterns within and betacen hori s will
seceusitate mssisus precislon in the caliulation of susple statiseics
ani the eatination of population parametcs.  To obtaln such saxia
reciston uEi1 renuire. Chat sanple sise be 4 larse as possibie
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Manuscript received 20th November 1983.

Kditors’ note: cousidering the contentious nature of Dr  Turner’s
paper, we felt that ic would be FIEh to subait the manusceipt to Bruce
Levitan for his comments. Me conteibuted the following reply.

Reductng the vork-load - a reply
Sruce Levitan *

1 n grataful o the edicors for alloving me this opporcuaity to
foply to Alan Tumer’s paper in the issue [n Which it appears. L do
Ehink It is appropriate to make detailed cosaents since it 1s

Chich are of most. aportancer and shich 1 do.not think
hiave yet been adequately cesolved.

datence of e om paper, Laust say hat 1 did ot inceod to

ap Connor aight feel
noved o LLEC his pen on this subject in the future.) Sub-sampling as |
descrtbed i in o drascic (nd Last cosorct) method becavse ot all the
infomation available is considered. [ to be at all successiul,
the mathod of sanpiing chosen shouid be fatiored o 16 ¢ teulat

2 Gruce Lovitan, Gty Nuseus and Act Gollery, Queens Koud, breistol
558 1R,
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problens under consideration. In such cases as kest Hill, Uley, single
Zontexts contain 30,000 bones or more and ay priae concern'vas 1o 3
te “iine uken Go record the material (and sobsesuently

Lo anadysto). ¥as aub-seapling che right asthodt  Afcar candiog
Turner’s  vell w0 rot alitied to m.m on the
statistics 2 Corttate o understand  hie

‘the ne
Specinens 1n a bloaetrical study, or the mandibles fn an ageing
analysis, etc.

the core of all the debate about samplin

should be used, but the reason necessary.
one (s seldon in 4 situation wheco T

intary s nsider is avatlable.

dong one’s best by an assesblage within the constraints
Ehese  constralnt ldon aca

f616 to be a coapeoaise becween levels and range of ooslysis and - the
constralats set by facllitics, tine, money, etc. Turner’s concera that

sub-saapling may have the effect of reducing work-load
fovolved in Gmaiyals ot the cont of Information seationie
Ton the materia

is indeed relevant and laudable. Sut ft is swings and roundabouts.
o e

Should have fo make such economies, then the implications are far
Feaching Indeud and must be argued ai levels far above my own.

Manuscript received 7th December 1983
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The use of early 19¢th century data In ageing cattle
mandibles from archacolopical sites, and the relationship

betucen the cruption of N and Py

Sebastian Payne &

ages given for tooth eruption in sheep, goats, pigs and cattle
iy a0 hag-often been

ven by these older authors to
aninal bose sanples fron acchacologlcal sites than the more rapid tising
Given by modern authors for improved Stock.

eitinger (965), in 4 ceconc and vury usefol cosplstion of

catcle reatus {ron preniscoric and early nivioric sites should berter
be cothosge Leachings of the suthors of che early 13tk
Contory et inger 1985, 35

in tuo recans papere, fowever, the cellability of the data siven by
these surly L4th concury authors bas beeo quescioned, partiy
basls that what seen be ,puanutu T e equente
given for dental my.m case Soude e che relianilicy ol the
observations involved, ws on the ren.mmn!y of the  vining 5

o ane Fayne 1979 on shos and gancs;  Suil ame 1393 9% pgen

The puepose of chis briet wote v <o polat out uhat sppears to bo

atmilar inprobability uption in cactle as

piven by chese early 19ch o

teated "using catcle sandivies from archasstogicel and to ask

For the help of readers of Circaea in making .-,.u.m. he’vider data
Gifferent periods end o

buse needed to test this for

Detalled exanination of the tables compiled by Meltinger reveals
several points of {nterest. Two of these are illustrated in Flgures 10

L us migh ted, ® ‘decrease  through the
nindtoenth and tueotieth centurics. Instead, Chere Ls cher sharp
reak betweer urces, where the age of eruption of My is
Usually given as between 3.5 and 5 years, and late ces, starting

betueen 2 and 2.5

“Sebastian Payne, 9 Wilberforce Road, Casbridge CB3 UEQ, U.K.
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ey i e hnarion it S5 T Fron el ctnper Cho8h, tabte- 1oy
it Taors Sy T6ste Gorte Thss, et 1895, scouad 1459, Bisele
456, koumsenn 1639, Schmab 1535, Baunelster 1641, avacioter 1605, Geat
i " et U U 1855 e e, Tl T Shnes
1555, Gurte Jos urkc 1660, May. 1362, or" Frana” ToTts
Sixatetots and onde. 1875, Adan 1375, Tonering and Mter' 1879, KeoFe
1, Pran 1355, Laisering and WUiLec 1655, Chavess 1596, Lotsecing,
10 i Ellenberter 1850, Gornesin snd Lacbee. 1994, Fiienbecaer aud
WL 1355, Fasch 1656, Chavtan 1305 Ehenborper and Hartia
ot Wt hitace o s 55 e 192, ki

Nickel, Schumer and Seiferle 1960, Habernehl 1961, Koch 1963, m..m.,
1974, Barone 1976, (Later editions in which no changes are hade
been’ ignored,)



,9

At the same time, as Figure 11 shows, the relationship between
he ages g he eruptions of ¥; also changes:
according to the earlier sources My erupts atter by, while accors

« Later s 3, e betore xy ” Givdn sandtaics S che

variety of sites which can be An!d for this porpose.  Figure 13 cloarly
shows that, at these sites, in

s, Gnadh L0 Thont sastvalonc o Cranc's stage ©1/2) o around
mandible uear stage 25-29, while B, erupted after MKS 30 (the
mandibles recorded with Py'ac " 1/2° are ac WS 35 and 39, but the
overall pattern suggests that the range {a probably wider - perhaps

ASE Givew For ExuPTION OF M,

AGE. GIVEN FoR ExuPTIoN oF B,

Figure 1. The relationship between the ages given for the eruption of
P4 and t by authors at different dates (sources as in Figure 10,  When
a'source gives a range rather than a single figure, two points have been
plocted: ~ thus when an auchor gives 24-28 months for the eruption of ¥y
and 26-34 nontha for the eruption of By, the early 1aits are plocted as

olnt at 1124/py28, and the lat¢ liaita are plotted as 4 second
Pont at M3 26/p, 3. When a number of sources give the same figuren,
©only a s{ngle point has been plotted, since this 15 of ten becauss oné
source has coplee another.
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a
{ovend s 339 Ty, en, Lo In grecment wieh the eevicuce iven
by modern authors for < improved: stocks and. at variance with thave
siven by the older authors.

Three possible explanations might be:

1. That My 414 indeed crapt later than Py in the cattle on
sarly 15t cencury sources are based, and chat these caitle it ered 1n

Ehis respect both fron modern stock b K represented by
these archacological samp ™ test, using mandisles
fron early I9th century cootexts. Theoretically, such a difference
night have either a ger an envirommental basis. In either case,
boverac, spplylag eacly Ioch cwmcery date o wcchscoloptoal smples
wbose cion clearly differs from that lndicated by the

up £
arly sdon cenlwy sources, and agrees with modern stock,  seems highly
guestionable

2. That che early 19th century authors are not giving ages for
define it - f.c. the point & which the tooth cuts
be seen in the living animal - but for something

4 litele scrained, it does provide one
xplanation for the difference. It arly 19th century
fact giving the age at uhich the tooth is *fully up’, and

is understor o the shole

focluds « posterior cusp, Ls in occlusion,

I Fy cones ato wear, I o, we should be sprlyics
196 century to the tiné st uhich this happens,
ind not o the tine of Taitial ereption as. ve would now def

3. That the early 19¢th century authors are unreliable. This view was

Ficat expresaed o cariy s 1902, by Brove, who seid

“Lt 414 not at £itst accur to the writer to question the
ut

custon of one uriter quoting in good
TaienFrow’ anothar. " (roun 1902, 0.

note, then, has two purposes. FITst to suggest that there is

of Clecaea vorking on sites with ndibles at the appropriace
ok o Teve opaent (covering the cropcion and. early wear of



aakios evsiiable data with uhich to lock at e relationship
SLiuesn the sreption of My and Ererent periods and in different
Srens:” hny inforaation wuia be ‘mest racerully secerved:

seferences
Fopme, 5. (1) Teoth eruption and epiphysiol

mm o m- ..m vild boie.” o 0. Gileon, . origson and 5." bun
Agel aninal bones  froa acheeslopical sices.

(eitih Avehatotogical heporcs Beitish Becies. 109, ST

Brown, G. (1902). Dentition as indicative of the age of the snisals
of the fam. (Revised edition). Koyal Agricultural Soclecy of Emgland.

Deniz 4 Payne, S. (1979). ‘Eruption and wear fn the
mandibuiar’ dentition of Turkish Angors goats in relation to ageing
sheep/goat mandibles from archacological sites.’ In M. Kubastesicr
(ed.) Archacozoology,l, 153-63. Agricultural Acsdesy, Szczecin.

Grane, A (1962). *The use of tooth wear as @ gulde to the age of
domantic npulates.’ wils Grigson and 5. Payne (eds.)
Ageing and s x.., “iniast benes e icion
Achacologtcal eports British Seri

tingar, B, (1983). Dle zamalcerbescimng bela Kind in_ threr
nem-m.“ Gur’ die Osceoarchiologie. Eine Literatorstudie. feut

i ounatonis,  Doucetiiationstorschung wnd - Ceschichte . dor
Tiernedizin, Hunich Untversicy.

i3, 1833): 0 che ceath of che ox, shees, and
ihe4ge of the sniasl. Jourssl of the Reya Apricuitural
Saciety of England 15, 216-362:

Acknouledgenent.

m grateful to Awale Grant, Carollne Grigson, Barbara Noddle,
SuILEh SratiLekony S dacson-and boh wiLesa forrendtng ed sommentiot
on an earlier drafe of this note; and to Jultan Cole for drawing the
1y

Manuscripe received Sth Decesber 1983,



Circaea vol. Avgust 1984, pages 83-86

Faviromental archacology and research into the

Physical eaviroment

W B Boyd &

A& the A5 Sheftield neeting in Sepresber 1983, Jodith Shackleton
presened a most Interesting lectare in vhich she dis

Corartenga, or avcnatoogieats reseaten, of cescarch inco charger 1o seo
Level contiguracion (vin Andel and Shackicton 13623
Shacklet Shac) ). her
conceatrat LCereanean araa, bui such research is applicabic
elscuere, and need not be linited to sea-level and coastline changs

1 uas parcicularly interested In this chene, because the research I
Quaternary coastal
this rasearch

Soproached explicitly | a6 archacological probless which requited
seological answers.

he ares around Shewalton Hos ehe

North Apeanire, Wemt. Contral Scotland, Mesollthid fiince are found on

the ratsed beach surface. Toese have poved & major probien since. by
o

y
emsLouely Sote Hewolithic sccupation of the arca  (Horrisons
personal comunication). Both possibilities are impcobo

This probles vas ressived by geomorpholopical and scracigeaphicst
study of Coustal (sainly onshore) deposits, most of which hay

stud
Cransgression, which occurred In this area during the period of

* De BLLL boyd, Department of botany, The University, Glasgow GIZ 80,
Uk



5
Nesolithic occupation, the inland liaic of the shoreline lay nearer to

the present coast than previously considered (cf. Jardine 1971), s0d
thercfore that the distribucion of Yesolithic flints was ancmalous

the potential of this area for Mesolithic occupation (cf. Bonsall 1980)
and | furcher contributes to archacological study of this ares (Norrison
2.

Erample 2. Tamediately <o the nocch of the area of example | lies
i

the tom o he, o town whose roots go back at least to early
Siicval tines.  Tndusd 1ts'early hietory was dependent on the fact that
be coastal morph as, even D 1600, considerably
different to that at prasent (Boyd, in Stravhora, in preparation).

problen to be approached was where woul ihle Koman port have been
Tocated? Its presence is oaly hinted at in docusentary sources, and
althouh there have ew finds of Roman coins, there ire a0

een 4 E
Substantial Romen finds, let alone any indication of the presence of
porc (J.  Strashorn, personal comunication). So shere would the port
have been had it existed?

The solution fs, as yet, only a partial one, but ac least several
realistic possibilities have been identified. Based on the coastal
envizoment research in the area south of lrvine (Boyd 1982a), on sodels
mich eaanate

w on that research, and on consideration of fluvial and
Coastal processes, It becane apparent that during the Roman period, th
const 1t de  the present site of irvl) o,
j fe vas a small estuary runaing south to north imsediately to ©
L and that pats of an cosstline have probably beea
Fenoved subsequently by fluvial erosion and ceplaced by fluvial flood
plain sedincats. Consequently, the Koman port of lrvine either lay on
e site of the present town, fof which thece is as yet mo o
it lay fmedlately to © R oof o an area of coastland
which nas subsequently been eroded and replaced by fluvial sedinents.
The  search for a Roman port at [rvine may, therefore, be fruitless one,

and this rather negative solution must be borne in’ aind during any
future acchaeological work.

Dample 3. Ae Shiole, asec Glasgou, an Lron dge dicched enclosuse
wan e excavated (seort 1975, 1975, preparation; Gobinsen 138
€

River Clyde, during the period of occupa
e oraation Casy’ Eonteibote vo.ihe anderatanding of the mature of
the accupatlon.

ing sea Level index pofnts (knom elevations of dated sediments

level s clearly
ie possible
oL Leved during
Considecatton of flavial processes and

Landscaps
SR Shadvantages incureed duriog the seeupation of the
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These three cxamples represent only the tip of the potential
icebery of archacologically-based gﬁﬂlngtcnl reseanlv. Obeiously che

5 of s a5 o o Fonacntal
Srohmeology, ‘mey be- of satying. satis  the cxamples
serve to {1lustrate the potential for “archacological gaolegy’. ALL the
xasples could ted upon, and clearly far these, and nany other

cases, geological research programmes based on archacological  proplens
could’and should be formulated,
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A discussion of the status of wood sage in pollen analysi

Brian Hoffat *

e wood sase or vood gormander (Teseriom scorodonia 1)
moaber of the Liblatac, the family which inclades Ene
Cilimince, dead-cettios thyse et sousdvetts.  Labiats
acely abundant (552 of non-tree pollen) in U.x. pollen
Teucriug genus policn is not usually distinguisned alihough o
Tvetsea’s standard key shows this to be practicable. With 4 full
Cypeoslide Collection the writer finds 1t sccalgeroraras

This note argues that the species serits fuller comsideration. In
the standard nacional (lora (Claphas, Tutin and Warbarg 1962) 26 gener:
. A look st the haditats

© grouping in v particular

and and woodland cdge

ind; and calcarcous soils (these particularly

. o ecological teras,

areas of southern Lagland

sits sulted to o

e and unreliabie,

cacbon-daced, are studies at

Winghae, Keat (Tnorley 1951,
ogous vork’comected wich ony

“ of no
Archasological sice on chalkionds and the ¥

004 suge, {n concrast to these, inhabits grassiand, parti
ehere THTy dracedsbosth ons nund munes ehe e
slopes and seree.  Such habitats are distinctive, extensive and
uidespread.  There is some overlap in habitats of woodland ind
woodland-cdge.

e onty comon Lablatue shich share havitat to aree, vich

wood sage arei- thyme

dunes, screes, anong, .

grasrinnd, cleleinge o vood S3inly on baeic and neuceal
o1

e um. at 50-100 years old)
shich wrows i lacge, ofgen ctusive, ot
writer covered L aZ, while n.w,

anine Lould prondte the (res dlspersol of poiten;  in bo. ohor specion
constdered s this the cases

* Brlan Noffat, 44 Gra

rket, Edinburgh EHI 285, UK.



can o in o ways,

both of archaeological significance. There is a marked assocfation of

Che planc with cleared sreas in deciduous woodland (intrimsic to the

craditional copplcing cycle) incuding arcas where chere has been
hes’) and ground cover ot

burning  (so-called fire-patches’) a und has not been
restored (it has extensive subterranean rhizoae grosth). Tnis has
recordud ves ies of oppice flortstic c

south-cast England (Teble 10); these amount toa substantial nuaber
of the works on post-coppice floristics yet traced by the writer.

Table 10
wood cype il cype remaric reterence
oak-horabean cloyigheriine [ roments comon{satsowry 1910
(Hert fordshize) u b uhere coppiced:
Erequent o0
fiom sotls
ak-hazel; [ Chalklands’  |in Lighter phases |Adasson 1921
Sane scrub frequent or
(vicchan Fark, locally abundant
Haapahire)
osk-spanish not stated 292 of ground Ford and
heatn vegetation Newbould 1977
G Sereat i, productfon 1n
o) Jeur 2 atcer cut
auk-biren- [sandy 1oams Notfac,
Spantan chesenue  [Tonbrldge wella | sapecialy unpubl ished
el Gigh and fsands igneer soile
Peartree W
prettivon e

Tsble 11

Clones: | nusber

Classitied by slope:

Ground Level o wich sitght iope - <200 B 121
Un slopes 2200 but <40 w2 796
Ground of sarked slope 3400 w0 83
Sun a8 100
The clones were dlstributed vich respect to other

Ac break 1n slope; at base of a turf or rock [ Y
In continuous cuef or tussock 3.5
Where there Ls recent evidence of burning W 3h

0s)

(blackened gorse sten

There 1o a curlous association with broken ground on Scottlsh
upland. Wood sage may be seen Lo profusion on Wnlnny HALL, Crow KELL



s

and Salisbury Crags (in Wolyrood Park, Edimburgn) asd in the
Stdlax and Pentland yrogi ark, some field totes vect

s, e, some
Caken on  established un..u 0.3 In afen, and 530 Clovering
henin) atons eransect 1ioane 30 uch et i July ar
Getober 1982 (Table 1)

iy HLLL wns he core o che ares supvered: ey
0.5 ke s

b. Classes in slope morphoactry at che macro-scale are estimated to
bet
Slopes at - an ca. 601
520 and <409 car 251
>400 car 158

No further refinemeat in the scale of preoccupation is appropriste.

¢y plainly a bigh correlacion of the lncidence of

sase
Slopes, broken and open and burned-over xrmn:d onthe
Laruer seata). This posi-Fire sbundance wus alow vecorsed 1n
E Wester Ross, atcer a
pinewood fook firu; 1€ tad about 302
Erequency fn 120 plots over b years
ks and Worr 11’ 198D, %

zing pressuces seee to
tnfluence the distribution of wood
sage. Much of the cvidence is
anecdotal - sheep and goats eat it

here are nuaerous Lumatare  plant
Tne plant may also have been cropped,
both for (ts varied herbal uses

as 1 “natural bitter’ and

Anon 1789;  author’s observations).

Further to this, the cover of

uither to upstanding ateas of a
Nigny distinerive Tien ‘cheviaues

Figare 13, & stem of wood sage (Teucrium scorodonia L. To 60 ca tall;
pale yellowish-areen pecaiss soltly Rairy Tesvess



brown. With a view over the area to be surveyed, wood sage in large
clones is dlsceraible at distances up to about 250 m. AL this time of

car, the distinct colouration of coamon a ancs, such

vari- and tussock-forming grasses, gorsc, elder, stinking grovadsel,
and rosebay wiliouherb, 1s striking. This photogenicity enables a
overview of the sbundance and distribucion of preseat-day vegecation (o
be gained. Thus the vegetation local to pollen-bearing deposits
aay be summarily deseribed by photographs, and the relation to che

Bost recent  spectra discussed and ascertained.
The candidacy of wood sage for more detailed study bas been
discussed and found to be worchuhile.
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Discase and the eln decline: a method of testiog the hypothesis?

K. Haloney *

Introduction

'y el should have declined suddenly in north-west Eucope duriog

che few centuries centred on 5000 B.P. has been & source of controversy

For yeurs. A varicty of possibie explsnations (cf. ten Hove 1968) have

been’ suggested:  climatic deterioracion, forest cleacance by man,

lopping of trecs for animal fodder, disease, or & combination of

Factors. The likelihood that man was partly or wholly responsible askes
fo i

erable  inportance wironmental
archacologist, although the evidence has necessarily been accuaulated by
ollen analy es from  bast iroments and oot
archacological The ain of this paper is to discuss briefly if

and low the diseuse hypothesis can be effectively tested and to
Stisulate discussion by those who have, perhaps, better inforsation on
the subject than I a5 & palynologist bave.

very easy to argue for or agalnst the disease hypothesis i
explanation of the elm deciine in prehistory without ever trying Co test
[t. The theory seess to have been proposed initially by Aletsee (i939)
uhile Saith (190) supgested thal the activities of man, dasag

an 4
fhis, jresenting records of pomsible ncidences of the dlseste in

266) the feasibility of an even carlier origir

The pachogens

i cla discase (eybrock 1963) s caused by @ fungal pachage

eventually wilts and often dies. Trees can recover from the disease but
ot en phouction ooviously. decresses of cosses aliogether while they
are under ateack.

Phloen necrosis is apparently the only other disease of eln whis
occurs in epldenic proportions and eybroek (1963, 3) claias that this
vizal disease is carried by Scaphoides luteola, a species which I have

. bacuacd Naloney, Lepaztaent of Ceogeaphy, Toe Quean’s Univecstey of
Beltase, Belfast 517 1N, U.Ke




the entomological literature, but which is said
Seich (1372) ‘stuces that o vector of phioea
disease) 1o knowm, houever, aod I c

N o ela’ (Ula
Ui Soveraly atfected by an outbreak in 1670: s-mm -lnd o
Luvelled zonate canker as a previously undescribed dis

brosk aleo reported that several pathogeos, e-g  slimetlus
(Tode ex Fries) Fries), and parasites (Folyporus

nue) 2oy shorcen Lhe  Lires of orpsd trese Tiie

. 5 by more

“tree. el 5 fungl were

221d to include many Polyporaceas and cpecies of Plourotus (fr.) Kumser
Inariun =3 c and

“oazeit; ate specific co ela. The comonest

c1al origtn hovever: bacterial

uetuood,  attributs fo Eruinia ninipressurals Carcer. This
Trvades”the hearoveod via. the toucs oe Hhtcush Bomanr 1S

hen o seriows new epidemic of Dutch cla disesse began fn the

fungus has been discovered (Brasier 1983) and bark beetles could be bred
to spread spores contasinated with this, and so counteract the di

Testing the hypothests

aitn of ascrofusgal purasices are mest likely to survive whare

is .
m.. roud at rchaeotopical sicee (E1vrE To5
rdy 1982) but Rigidopor.
e untikety to ave vee
E

(1983).) Ceratocystis ulat adopts & variety of
(cf. “MoNeel ot al. 1983). It can grow from vegetative hyphae, budding

yeast cells, perithecta,
syanenat. Te hae 3 contdtonpores rodicing sporotheix stuse
Guellecte and  Gognon  (1960) have claimed that i ces

mlcroendospores toos




e iLficuley of Ldentifyiog funst from the various types of spare

duced at ditierent stages in their life cycle is by no weans race in
2ycology but his can be overcone by groving. the PLaces o coteers o
the spores provided chat they are sEill visble. ‘This approach oy be

ver, s yet to be
esetved in anacrobic
viability, T insece-

Icro-endospores appear to
preserve and resain viable “Tor Thousanis of sears (et umsorih ot
L.

gal spores Cron peat have been grown fn culture before.
.

(1954) took samples from & iles, unfortunately neither CI
nor relatively dated using pollen snalysis, in tr X

Eire, and found that viadle taxa occurred down to 70 ca

peat’ (A%) but disappeared below 25 ca  in another (5.

inscances the viable species were arinly in the genus Heaieillive Lins

Collection of samples under stect,

the sasples are noc to be prepared iamediately on return to  the
daboratory 18 is daportan 1o ensure that they are kept undor both cool
and sterile conditions i3 comaon practice avong  palynologists to
Tlore cores under cold condieions S they are
10t to be vorked on for same tine, eaperature in 4
deeper. -drylng 1o a much-used acthod of maintaining viable
Calture coliection. of mierstungt corr storage n &
decntreese ¢ P G should not KILL the viable spores in fossil
posits and tnvolves less effon

Malntenance of sterility during laboratory vork is also cssential.
AL glassware nust be cleaned properly and the culturing medium must be
i e

22 oxotd agar ul
1 aod tasertion in I Mnoka steritiser e necesnser o
Cnsure that this 1s kept sterile,

ring can be carcied out by aixing the culture sediue (using
ettt Brithe e T R peat on o seerile petes




dish, The pecrt ioh should then be placed in an incubation chasbor and
180 c. eing the asthmd of Gisbs and Srster (132

o the Tarevtn tolonics umich result

i “untch will requtre the sssistance of a trained

aycologist.

I is absolutely casenclal that replicated conccol experiments are
out to e i deriye

fron the atnosphere or other sources in the Tabora hese can

CEieches by Sty veing 25 owold ralt agae on steriia pecrl dishes:

Forcunately neither Cerstocystls ulmi nor its laperfect fora
Graphiun ulnl buls appear ©o oecur o the soil (Gilman 1957; Doasch and
Gams 1972 <

9743 50 colontes cultured from Lake sediment or peat are liely to
have arisen from spores uhich have been transported in froa plant
sources. It is reasonable to conclude that the disease hypothesis is
not casy to Lest, but the best 5 of success seea o Lie with the
Culturing of Coratocyst! i spoces or —endospores  using
sediments naerabic  envitor I6 ehis was cacried out, it

aight give evideace of Dutch eln dlsease in historical times pre-dating
the beginning of the 20th contury a8 well as in prehistory.

e growch of collaboration between palynolopists and. aycologtacs,
comsend

envitomental archacology appears to have some porential, as the old
bogey, thit of contanination, is one that cen be resolved given rigorous
application of the scientific method.
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techntques for clearing botanical specinens

Tested, rap
for the study of vaterlogged archacologlcal plaot remains
Philippa Tomitnson *

introductfon

fapid snd sisple, but etfcetive, cechaiques vere repsired for che
archacological speciaens and comparacive modera

a s for clearing plant parts ace
Iiterature (0°Brien and McCully 1981 is most useful)
theae cange fron very geatle techniques to very drasti o0z
5 f be the best clearing agent for
dealing with very delicate fragrents of
Leaves and Flovers aad grass stems. It has also been found
e for all Eragent. Jeficey's
up with 102 chroaic actd and 10% niteic actd
ppear to be rather a fierce mediun, a u

g some archacological specinens of putative horsehair
he thin cross sections were left to sosk In
Lactic actd for at Least 24 hours.)

Hethods

ble 12 shous which methods have been found to be the best to use

for different types of specinens. As necessary:
(a) Gut the plant specinens to the cequired size, if necessary

sepacatiog che parte dnco ditfereat Cubes, and label. boil

bath with industrial methylated spirits to resove air sad/or

chlorophyll, wash and deain.

(&) Bither boiL the saterial in Jeffrey’s solution Ln o vater buch
at roon temperature for I-4 days. oiling requices only 530

iauten Gepandig on the natuse of the nacertal be taken
ot the. Erapaenta’ace aoe" 1ofs_ 30 the solution ot €60 Long - vatch the

colour chunge (brown - green = blue: how Song. 1n nected- e the

Lippa Tomlinson, Enviromeatal Archaeology Usit, Unlversity of
York, Heslington, York Y01 500, U.K.



saterlul s vecy full of Ganains and resias change the solution, but o

hot change afcer it has ceased to become disco

o biace In Taceic acsd-to-Eonion the cloariog process (leave to
Soak i€ necessary), scrape with a scalpel to remove unanted tissue, and
sount fic acid. —pernanenc mouncs by
renoving ess lactic acid with a tissue soaked in meths and
inging the coversiip with mail varalsh ‘or asolution “of poly~iayl

b v
ne, adding further coats when dry. Taese mounts last at
Least & y

(é) Soak fresh fragments, cut to size, in sodius hypochlorite on &
glass slide, scrape using a shasy racor bidde, holdiog the fragseat domm
ith 2 soa

(e) Mutoclaving in lactic acld 1

apid technique and an ordinary
pressure cooker can be used.  Flace the'Tragaents 1n  Hacartaey botles
in the autoclave. (Not cested by the author bur could be £ol
nechon for LETLCULE specinens-)

(f) Mouting in lactophenol Ls essential for seeing the silica
bodies i grasees and Carex specles; semi-permanent mounts can be made
as above.

Results

e ptograsks (Tiguras 14-13) show the chacsecariartc aptdersal

The modern reference eaterial is
from early medieval

s are more Likely the fleld bean (or

hotse bean) which is a smaller variety of the same species. Fossil
d Lactic acid, the modern herbarium

Specinans vere created with Jecfrey’s soluci ceic
er. around  the a and the

). Teichanes fall ot their
achmeac cells (cieatrices) reaatn vistble.

L should be grateful to hear from other workers of thelr ‘pet’

methods - equally, 1 should be interested in reports on how effective
the methods outlined here have been for those uho aay like €o try thea.

Seferenc

Clark J. (1960 Preparation of leaf epideris for topographic
study. Staln Technology 35, 35-9.

E. U (19710 tpidernal and cuticular souste of plant
aaerial oheained by maceration.  Biain Teckuslogy 46s T1os

TP and MeCully M. 5. (1981). The study of
nt structus Prisciplos and selected method earphl
et e

n on Tetchaan 1. (1970). Autocloviog as s atd
in the clearing of plant Cissue.  Seain Technology 49,
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Table 12

Class of material
TRCAAEU- | FRESH WODERN | ERBARLON
LOGICAL, |
A s e vk e
ol tn 15 () P N P
lsetteey’s P A
jsolutton (b)
Sodiun A
hypochlorite
souk + scrape (d)
Lactic acid T
o clear cold (c)
(or sutoctave = (e))
Lictic acid mount (&) |* v |x x|+«
Lactophenol. mouat - [ T N )
seasses + sedyes (£)

Table 12, Nethods for cleariog and aouncing modern and archaeological
plant material, * indicates cases where treatment as incicated is
Suitable ((*) works less well). The letters in parencheses refer to
paragraphs in the methods section. Classes of material: A, C & F -
TULCK/TUUGH; B - SOFT/FKAGLLE; D, G - FRAGLLE/THIN; & - MEDLUS
TOUGH/ THIN




Circaca vol. 2, mo. 2, August 1984, pages 105-105

A further note oo archacological fly pupaia
John ipps

.y outline (1983) 1 indicated that pupacia of Nuscima lave the
poscerior spiracular slits boved and ragial, i-c. tiiey ate coded a5 )
(igure lo). e cpiraculer places are sepstated by 2 distance sbo
w he e.  Froe

H
g

anples of which are listed In my accoust. According to Skidmore
{1979) scmacigme Jasvigaes Lovw tes euch slits buc duce wot occur 1a
u

herefore inc to regard these siits as aberrunt
e o have e noved broa 10032 Copparpaten York
22 5 l0eh cantury AD depositer; Valagate, York (Suhciot centuties
4D) and Carlisle (late st century AD).

ntly L have found more of these and in s
have an indication of & hook 4t one end, S0 Lhat they may be
Sinuace ana becoae b5, characteristic of acantobosca atimulans.  eizen)

lose the_elcs

)
Uncertaintios only caphasize the nced for Large collections of refercnce
autertal to establisa the range of variation.

s pacticalurly usetol to be able to rocomn s -
its larvae are contined Lo cov n Fact o Tonals oviposite only
it  larvae pup: i1, nea: T i
is characteristic also of other specics of Haematol e an

o chat
conclustons from thelr occurrence even 1t  specilic
Goterninution secms doubtfuls

have also recently rucogatsed some puparia us thase of th

Spectae
s acceruin

* The pupariva n in Figure 19, The posterl

* brofessor Jobn Phipps, Visiting b Bavizonaental Archacology
b atverasey oF ek, hesbington, Sore 11 300, bk



w04
spfracular plates ore foiciy smail and separsted by o distance dhout

Sheir dissster. The spiracular slits are straight and radial,
ST “Uouls be Classsd e a(6)3. The poscerior end beats 7 pirs of

out. The dorsal surface of the last two segoents is thickly covered

with spines.
e larvae of mary snthemstidae Iive i the coocs of plasts,
aspectally  Cruciterse, ra

occurcence is thus less infornative than might be hop

I an gratefol to Alsa Robertson for drawing the figures.
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Figuce 16, Posteclor spirucular plates and anal selerite of Muscina sp.
Scale 0.2 e
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Figure 17. Postecior spirucular plates and anal sclerite of
laenatobosci, stinulans (Mg

.

Figure 16, Posterior spirucular plate of many Haemaco



Ventral

Doraal

~ spiracular plate

rosterior

Figure 19, Foscerior end of puparium of Paregle radicus (i) in dorsal,
vencral and posterior views. Scale | ma,
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‘e Inside pack Page

Sounds of jubilation have rent the sleepy air of East Anglia

yreater sutomation to free their cerabral capacities for higher things.
Step forward, then, William Freiborg-Prentiss, the £ our ta

Known to his colleagues as “0ld bill’, not so m
for the nature of his Senior Common Hooe accouat,
operates from the Unlversity’s Departaent

fam
Latter device carrylng a c recognition and accounting progras
called USSEX.

©o the poinc where an industrial robot (or graduate techaiclan) passes
bones through ¢

someching else.
Bt this is not

An outbreak of Lunovative peripheral engineering has permitted the

of the results
pm.m Eransparencies of sylvan countryside

st the paymlogtats shauld fecd chac i pensleinnte paie L3
having cather too of them, 1t should be said that OSSER
w Loue sneecesting mn.. penetits. bone specialists ton
decidedly unclean types Tact which they blame on the subjects of
iy

nfottunate ohitevashing of the siightly sordié Dr.  Hyfamey Crepusculat
cnefogay day uhen s visiing Tnspector of Anclent Kelica sat aistaken
for a Hoyal Personage

ko G0 U0 WL and bie dnepired lsboucs, scadeaics
archaeotogical” sclence. £an look foruard 1o 4 clean, cesctuts Largely
rietent Fukare. Sonsoranc oLth ehelr  piace In the costos = Sorhimes





