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MARINE MOLLUSCS FHOM LUDGEHSHALL CASTLE 

INT:10DUCTION 

The shell of the common Europea.n, flat or native oyster, 

Ost:"'a edulis Linnaeus, ;,as the most COHunon marine mollusc found at 

Ludgershall although a few other species did occur. The r81ative 

abundance of shells 1°rom the three sectors through time "as described 

and some significance attached to the ratio of left to right valves and 

the degree of damage. A detailed analysis of measurements ,Jas under

taken to find an objective means of comparing size and shape in oyst8r 

shells on an intra and inter-si te basis. 'l'he pattern of infest .. tion 

occurrence has also been studieei to aid comparison of samples fron; 

different cO'ltexts and to help determine the locality from which the 

shells origina.ted. Shells from the kitchen area anei some latrine pits 

in the East sector were studied mOre closely as these were conside:oed 

to be a, eaS of special interest. 

METHOD . 

Initially the shells ",8r0 sorted into left and rico,ht 

vb.lves aLd co..mted, evidence of UcS.l1Ia.;e and infestation ,laS noted, 

wid th and length of each valve measured, and presence of othEr m&::-i1l8 

In:;llusc species rE.;coL~ded. rilost sample sizes "'NE;!,8 small and the l efore 

grJuping into phases was in some cases conside:-ed necessa-.:.--y al though 

individual contexts were not ignored, especially ,.,here the sample WLS 

relatively large. 

HUMBL'lS 

The n~mber of shells for each phase of each secto! Was 

thbulated showing the minimuHl numoer of inl1ividUals (Mi'lI) a.llQ the 

numoer of damb.oL.!d shells ,;hich waS 0.180 exp~~e~ sed as a percentage, 

('l'aules 1, 2 & 3). A table "'"S also dr;w!l to su,;:marise this inform"tion 

fur all three sectors (Table 4). 

From the vie;/Voint of a.::. ... ed 8i.C&Vated ana period of E.(;tive 

oe,:,;uY:.ition it is not surprising that f(;Wt-,st shells '\,€re recovered lram 

the South ;:,est sector, a fe!; I[,ore froln the South Eeost sB'ctor and most 

lrom thE E:ist sector. In the South i,est the greatest llumbe, date from 
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-- ---------------------------------------

"-ABLE \ 

Pt1A~£ 

I2ttl C£nh)~ 
MQd iQ.vu,1 clil.,3 SPfJl.QC\ 
LatlL mad ,cha Ik. 5f"md 
Lall< NIIId ~ 5pfmd 
Lam..-fb~f- cl-alll:~ 
Pos!- - NUld iSlVo..l 
Mcx:J.s:if r\ 

-JI\E>L S 4-
t..UDC.ER~A1..L 

A-LL 'bECr-oRS 

"-OTA-L 

MNI No .'/Cl\V.QS 

~O I+~ 

2 2 
:3 ~ 
I 0 
J J 

2 2 
5 9 

ltll- h::t 

Ulfhro.lVL ., lh~ ~'Jht valvQ:S fum 'l8"-'1 
1<;" 2 30 5 

2 0 0 0 

3 0 3 0 
I 1 0 0 

0 0 1 0 
2 0 0 0 
4- 2 5 2. 

2'8 5 39 ::r 
(1'1; 'b) ( 1'6'1:,) 

NUrv\IO£'R6 o.F o'lf>TE'i< &HELL!:> 'FROM ALL 51:.CroRs AT LU:Dc.E.R5t1A'LL CJ\6TLe 

5E:CTOR MNI No, " LV 'b d«mo.<f> RV 'bd0J'nCl81 
60 Un\ ';'J E'bl 40 GT 2'3 \'C 39 1'3 
E>OUT<-I c.A<;:,T J5~ 2 G 1 I 1 I 33 151 2.4-
EASi I Gq'S 13259 I 51-'3 2'3 IG'31 15 

1'3'3'3 35'6-=t I=t-IT 2'6 \ '<S -.:r \ 110 



lA£>LE 3 

Ptj"~ E. MNI "lo. \laIVQb LRft "o.l"~ :lla 0'\Qg.<l.d Ri9htValv~ 'lb.""'.9~ 

CI 0 0 0 0 0 0 
C2. 0 0 0 0 0 0 
C3 0 0 0 0 0 0 
C4- 6 10 '+- I (0 I 
C5 5' ~ 3 I 5 I 
(.'+/ 10 I I 0 0 I 0 

C 5} 10 IT 2'3 I I 10 IT 2-
C~ 2- 3 2 I I I 
C (01-HL5 '6 Ib ~ 0 g 0 

C~/HL2 2 2 0 0 2 I 
c."1- 4- 5 / 0 4- I 
~LI I I IT I I '5 b 2-
HL2. 2'6 56 2.'3 4- 2'3 2. 
HL~ I I 2.1 I I 4- 10 2-

HL3/-HL4- I I I I 0 0 

+lL4- 13'6 2 =!-b 13'3 23 1..3 '3 I'=> 
IT 31 14- 10 /"'t q 

HL 4 I De:",fitllc:noN '3 /2 4- 2 ~ I 
+iL5 10 I I I 0 10 4-
+l L'5 / D€SiRIX:flON 101 I Cj to 101 25 q5 /5 
DE:',-rR OC:f\ 0 "-l I 04- I 202. I Cj~O 2.=1--9 104- / 14- S-

o 

FMM'IAR.:D 240 4-5"1- ZIT '30 24-0 52 
MODERN 44- '6'T 43 6 44- ~ 

..-O'TAL I b q5 325'1 1'S=t-f3 44-0 I 0'3 I 2'5'3 
( 2'3'6) (IS"!,) 

MNI MinimuN') numbJl.f of irdividuab 

TABLE: 2. 
LU'DC., ER'tM ALL 

8:)u'T+I ~~T 5Ec.:fOR 
NUMBER6 OF o'{~TE:R &I-IELLS 1"1<.01'1\ [+IE S00'1+1 Ef'lbT :SECTOI2. 

P+lASE. MNI No .YQlvl2-~ L«f-I' '1O IVllS Ib.~ Right v«lv.., J:o.I'N:\9Qd 

lYa. - ca'O>tl!<.. 2 3 2 1 2 0 

11 mba.i 1 rn rnbaf 2 I 1 1 0 0 0 

Ii mbQi 2 / Posr-ca~Q. 2 2 0 0 2 0 

Ii n'lW' 2. J 3 0 0 0 0 0 0 
ITmba.Y3 T q 2 1 T 3 
Ii mbsi.Y 31 4- I 1 I 0 0 0 

Iimb2.Y Lj.. 10 9 3 2 b I 
limblu 4- /~t.c.Q!jjtl.ctcl 2 2 0 0 2 I 

'Po5t-C~ 2'6 4<3 20 q 2'8 g 

fb&l--ca~Q d.Qst'i ,x::ho(" l.j."l 9 3 44- ~ 49 '1 
f'/Icdox('\ 5'3 91 3'3 10 53 14-
:J),h::hfill 2 2- " 0 2 () 

-roTPrt.... I 53 201 I I I 3-=1- 15 J 3~ 
('~?''b) ( 24-'0) 



the 12th century \'lith numbers dec!'easing up to a,odern times. In the 

South East ruld East sectors the opposite is true. This also tends to 

correspond with periods "hen the ar'ea was most in USB. Overall, there 

were very few shells and it, is likely that oysters would have been a 

rare ad,dtion to diet rather than a staple food. 

More right "alves than left lIere found though the difre, ence 

was not great. The percentace of damaged lert valves is greater than 

right except for the South ;'iest sector where sample size is sm"ll. Left 

valves "re vunerable to damage bec"use infestation affects and wedens 

the left or lower valve more than the richt and the cup-shape is more 

prone to break when the shell is trollden on. 'l'his probably accounts for 

the <J.iffering proportions fOWld. The number and proportions of valves 

could possibly reveal something of the nature of the aeposit. For example, 

there would be a high probability that shells occurring in small out 

almost equal numbel's of left and ric:ht valves represented an individual 

meal opened by the consumer.i.ieposi ts like this were fowld at Al ton 

(Co.!, J P , peL'sonal cot;.rnu.aic.:ation). Lar{~ej' samples with markedly 

hi";her ,oumbers of right vdves and a very hig'h incidence of damage 

and infestation in the left v",lves could be 1V·,ste that has been dis(;ardea 

from a kitchen or p.cepb.ra tion <=...re8.. in which shells i'lel~e opened prior 

to ser/inG' at table in their own liquor in the cupped left valve. This 

type of "eposi thus been lOWld at Rockbourne Koman Villa (;:inaer, to 

uS p~blisheQ shortly). S~mples of lelt valve only, in Good condition 

could uS "aste from the table disposed of separately. 

In Ludue"'shall, eu.rly deposits of oyste, shell probubly 

came rl.'orn inuividual weals. rfhe la.:>ger Gollectiolls f.com later phL.SeB 

could rep_~esent the dehl'is i'~om either a se~'ies of' illdividual meals 

or a lUl'Ger oathe] in, of people cOl!surning oysters on One oc:::c.sion. 

CO~\PAilISONS 

It is likely that oysters ic'om dil fcrent loc"li ties have 

Jifferbnt shi:J.pe or size ehar8..cte istics af,d ini'estatiol1 patter-us. It 

would be us€.:"ul to \leScribe infestation &r~d cOIapc..re nJeElSUl'ements 01 

oyster shells from archaeological deposi ts ahd !nOU8rn populations. The 

i~·lfornli.itioll v,Qultl provide the basis for stud~l of intra-site variatili tJ 

Bl~J.. ill ter-si te cOfilparisons. ~'1.·Olil this it mie-h t lie possible to deterllJil1e 

where oysters carr.e f! 0111 b.:oJ. thereby suppl~' evi<J.ence of tr"de. For this 

reuson the size and infestation of oyster shells from Lud,se'shall C·stle 
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has been examined in detail. 

COMPARISON OF SIZE 

A sLtislactory rnethod had to be found for cor"parinc the 

Lud~ershall samples, the sizes of which varied "reatly. The &rithrlletic 

meaH, vari,,-nce and standard deviation ,'/ere caL;ulated for each sample in 

which the minimum number of individuals was at least five. For the 

South ,vest and South East sectors the samples wel'e all grouped ir,to 

phases. In the East sector nIl phases were rep!'esented oy grouped 

data but also individual contexts "'ere used where the oV8rall sample 

size lIlet the above criterion ( >5). Only the samples from the East sector 

were closely examined. See Tables 5,6,& 7a - d. 

The arithmetic mean of the grouped data for each phase of 

the East sector was plotted on a graph. A trend for the average 

measurement to decrease from the earliest to the most recent phase 

of the site could be detected. However, the arithmetic mean was 

consiclered inadequate fOL' comparison purpos8s oecause the sample numbers 

aad variances differed so much. ~'he high means in "arlie" phases could 

have been the result of small s"lfIjJles being used and vice ve"Sa. 

See Figs. 1 a-d. 

Plots of size ll:e(luency for each measu.reIlie.l~t express€u as 

a percenta",'e were drawn for the grouped uata of those pha.ses with 

larger shell numbers ('72:'). See FibS <,,-f LoL' HL2, HL4, HL5/DestructiolJ, 

Destruction, Farmyard und i,:Oue~'n Phoses. These shoded that the size 

of oyster most frequently oecul'l'ing I/as much belo;, what is consid21'ed 

toaay to be the size of a best g,'ade oyster at 4 years, ie. 32 - 4" 

(about 9 - 10 em); and that sB.wple construction ,'as difJei'ent L'om 

phase to phuse but not whether this was significantly diffecent. 

The basic d" ta for all samples waS thec'efore transformed 

log-ari thniically to rerf.ove hetel'ogenei ty of the variances and then 

tested for significant ciiffe,'ence between samples. A computer' was 

used for the testing. 'fhc pro:~,;,'am incorporateci a compensation factor 

for sma.ll samples. First all ,esults .,e e plotten (Tables 8a-u). Then 

the phases for "hich there "8,'e Ib.q;er numbe"s and also the grouped 

data for each ph"s8 were ej,tracted and plotted separately to facilitate 

their examination. See Tables 9,10,11a-d, & 12 

Even thouLh precautions were taken to minimise the inequali ty 

of the samples, some results were aefini tely less reliable than others 
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L Ll DC. E.l<.bl1 FrLL. 

5Ou1"-+-\ WE!;T !:>EC.TOR 

C.IWUPE:v -:DATfI 

"TABLE 5 

I£Ff VALVe: MN<. W fP""t+t Nombt2f Moon 
ilH.¥.>'E: h :x. 

12th ccmtof.::J 15 50'0606 <0'1-
M~iQVQI cla-':j5pr'.Gl::\d 2 bCJ 
L.Qte mild. crolR 5pf.aad 4- b 4-·5 
Lata - fJOfk rnQ:\ .chalt< spl!l<:d 0 
'Post - rfl.ca:::1't Qlfa I .2 S?> 
Moda.fn 4- 60·5 

l.EfOr VALl/€. MAi.. L£NCif-rl 

12 th C en+ur~ 1'5 4'T'0066b'i-
M0:lievalcJa3 tlprQO.d .2 b't 
Lalll IY\Qd .chaUe ~(~d 4- 63 
LaIll-p:::6tf'f"Q;:\ .cralleSf"QQ.d 0 
Fb5~-IY'Qd'~1 .2 bo·5 ... 

f\ 5 4- . b G::> '" '" (;, ::j-

~ICrtlI VALVE. MAX.WIl>'+! 

12 ih CIl.I'\tu ';1 2(, 55'6"1230'\3 
M<2diQllQ\ cl~ ~P(Qad 0 
Lam mad.chalR ~prQad 3 4- Co . (, Co G;, (,. G;, i-
LIlIll-~m«d .cMI~ Sf"Q<>O I "Ii-
1bsI-- ml.ld ;/<:(0.1 0 
• 5 5 1 . 'C 

R IC<H T VA-LVE. MAX .l.£NC/t+\ 

12th CIl.rrIu':) 2<0 4'3'3'i?4 015 
M12di1l.val Cla'jspiQQd 0 
Len. fYIf.1d . c.tJcl t sp"oo d 3 53· 
Lat.ll- pY.>t-rnro cralt''5p-Q:ld I '3Lj-
~-ml.ldi=1 0 
ModQ:lf\ 5 4'C .£, 

VoV'·tonCJ2.. Stondord daviah;m 
S~ 5 

60'4- ""!-''<$ 

25' "'1-. 0 "'l- 106'3 
1(,4'2. 5 I 'to =t-Cf Sf, 4-9 

100 \4'14-2130 
33'1-· 25 2.1·205 :,4-5 

35'.210.22.22 0' I 4- '" '" 2 I 
100 1't'1 4-2 1:'0 
52 '3' 3 2. '" (, (, 'I-

240' 2. 5 .2.1'''120310 
'5' 5 5 5 550 2''3'3 ~:::r51 

-
i-2' 6 =t 4- 5 5 10 \>'6'1:3 =t 04-

2.0 . 2 2 2. 2.. 2. '2.. 5' 50 T 5 -::r I 

1-2·910 '1·54-"1 '3 09 

"1-9, 'is 5 20:t-1 9' I I 290 b 

I~ 6· I g GIS 2 

14£" I <0 13,(;,0'3g 2..1 



LUDC,EcR'JMPrLL 'I~BLE <0 
SOUT+! £%, SEerOk' SlJMMAR.'-1 OF J)A:-r-A 1'0~ C,ROUPeD SAMPLE:;' Ft<OM ,-tie. 
q f«H..l PE:D :DI'ffA ,6011T;-{ E A,~:ir SEC-fOR 

LEfTvPrLII£ IVVV- .'NIVT-H l'Iurnba..y Maan \/QyianCll. ~Qrdayd dWliat,ol> 

PHA6!':. n :x:. ,<,z 5 

'PYa.-cnt>tla. I rot .old ,9""Of"dWY I se 
Tlmtxif 1 /lirnb<U 2 I 109 
lTmw2 Jlb6t-~tlQ... 0 
11 rnl:l!Lv' 3 2 b q,o 24- O· 25 21-'12.0310 

1'lI'nooY 3 J 4- I 61 
Timba.y 4- I 02-
Ii rob(2.\" 11-) f/)6i"<:attlCL dost. 0 
tb6t -o:l6tiC2. 19 5" 10 . "1- 'is '1 '-t-::r £f- ICJS ·324- 0 q., 1Lj..·35'3S 10 

to51' -ca&tlo dl25>tyudion 4-4- 6':"4-{) 4-54-5 I "i-O. 4-"'/- 5 '2.. 0 -=t- 1 3· 2.0 T- 5 10 4-
McdOYn 3'8 100·'1-30'34-2 1 '34, 1 g 39 0 10 13·"!-539 810 

:Ditch fill (") 

LEPT" VALVE. MN'-. !....ENC,i+-! 

'PII!-<Xl~ I nat,oId 31'1lunclsur . I 't5 
"1'imb2t I /Ttrow 2 I 55 
1irnb:2f 21 Th~ .. ca~HQ 0 
/Trobu 3 2- 00 12.1 f5'55G34-'i 

Ii row 3) 4- 1 54-
11 rrba.f £f- f 53 
1Tmw 4-1 P05l-~ dllSwud'. 0 
~-co.~ I") 4~'5"'/-'3q 4"1- 175·oS5 -e=!-3 13- 5'1 4'5 Cj 0 

tb6t .. c~ dtl&tvllCn:)n 4-4- 5-=1--5'10'100( 152-.2.S 'T 190 12-4~31 3'1 
Nv:::Orvln 3S 54-9"1- 3 '" '8 Lj- I SIO· ::rro 2 4- G 5 13-'34','5 52.. 
D·dt:h.AII (j 

RlCrtiT V II1...vE. fvVV.. _ WI DT+I 

:J"IIl·(J:l~D I rat. old 8"'Unclsur - 2 b 2 '$ 510·25 10'00101002 

I; mtw' I lOr. mbw 2 0 
lIlTlbQj 2 1 fbe,t .. CCI&+il2. 2- 5'3 25 1'oT I o b '3 
(Tmw:, t 5:"'2>S"T1 4':' 2i3 - I 2.24-4-9 

"mbaY 3)4- 0 

IIml:xd 4- 0 =t2..- 1 io1000't 10'1---'6 0 5 '5 5 <0 lI-o"1-3Cj4't 

Ii row 4-) ~ <a;I'\ll c\2e, t :2 50'5 1'32-25 /'1'0'11 S83 
Jb:,t .. ca~.Q 2.'3 4-<1 . '3 5 "1- 1 43 114- "1-0, S' 30 10 10- '10 q 4- 40 

106t-ca&l1Q dl2$l-v<X.hon 4'1 51-10321053 12:5-04-e'T30 11·29'34- 03 

fW::,d. Q.i r'\ 53 (,,0 - 2.. 4- 5 2.. '3 :::, 10:'-4-0'3 1 3'3 1\ ' bb 3 irO 0 
J)·I+c.h-fC,1f 2.. 60 - 5 o . 2'5 o· "'l-0 -=I-- I o'i-

RI4HT vALl/£. MAi-.LENC;T'H 

'\tQ-ca~,no~.oldj'(ourO!>U( _ :2 5'3 'ill 12·.,..2 'I-- q 2.. 2-

lfmbaf I J It rnb:d 2.. 0 
'1\ mbu 2) (O~CQ5t1Q. 2 55'$ IS~':25 1"T'b=t--=t-b'T 0 

Iimbl2i' :, 1- 5.2-2 ~5 "!-I 4- .23 . Cf I ~3bT 5-2'13 24'16 
limbw 3)4- 0 
-rrmbm' 4- 6 6.2·010 <06 G=t- ::'''1- -'3 '3 '3 '3~ '1 6-'=t-4- 2'3 9 'T 
-rlmbai 4-1 ~-ccd{D. d25t-. 2- 39'5 4-2-25 Q-1923'i.\'3 

PO&t-ca~ 2'3 4-3' b4 28 5 't loct- 2.. 2. Cf 592.... IO-0430=r9 

~r-c~ ~uc..:hO(l 4-'1 62..-44 '39 '30 9"t- CJ 2. 0 '3100 '1''1 q '00 4,-/-

McdQin 53 52·'=j-CJ 2453 109 -032 400 IO,S4-Il-<32 
'[),M ,-Pi II 2 5'3·5 o· 2'5 O·"'/-O"!-I OT 
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among those samples with low numbers. The criterion for this Vias a 

dividing factor less than 30 and a t value between t'HO and three. 

This kind of result hhS been denoted by a separate symbol on the charts. 

The patte~'ns of similarity and difference obtained were 

complex. It was hoped that all four measurements for a sample would 

"i ve the same result for the same comparison. HoweveL', it was not 

surprising that they sometimes differed because the numbers of left 

and right valves for the same sample were often diff"rent and so were 

the number of width and length measurements since dama(;e pl'evented 

some measurements oeing taken. Consequently, even wi th this fair ly 

objective method of comparison some peL'sonal judgement ,.as necessary 

to interpret the results. Generally, whichever comparison result was 

in the majority had to be used. Also the lact tha.t left valve 

measurements tend to be less accurate gave wei:,ht to I'esul ts from the 

right valves. 

It was noted that there WaS a correlation of results 

bet'lieen the length and width comparisol,s. It was decided to test the 

length/width relationship by linear reuression to determine the degree 

of cOirelation. Details of this linear re"Tession analysis are "iven 

later. A very i;ood cOL'i'elation bet'lieen the tHO parameters was ,,'cnel'ally 

found. +tl fLlture work, if this ,;ood relationship can be proved Oil a 

sample of shells at the beginnin!; of analysis, it should be possible 

to take only one measUl:ement for each valve. This "ould Sllve a lot of 

time and siml'lify si ze comparisons. Al though a constant I'ela tionship 

also exists bet/.een the right and left valves, ,lith the riGht valve 

(;opying the shape of the left and tending aI.,ays to be smaller, no use 

can be made of this to fUL·ther cut back Of, >'Iork ue,;ause the t.,.o valves 

of " pair rarely occur tOiSether. 

The cna!'ts sho,.ing si, nificant difference were here used 

to stud,)' samples of oyste: shell 1'1om areas of Ludc;",'sh"ll C, stle 

thouiSht to be phl'ticularly interestin". Det&ils of this follo'.'I. 

The meaninG of the othe, pCltterns of simila"i tj alld dilference .'ItiS 

not fully investiJatea. Nevertheless, some mention must be made of 

the kinds of discov,;ries mc.de afte" a oriel exalf:ination of the cha,ts. 

Some contexts Nere most distinct, for 8xwaple, in D19 layer 9 

(Destruction phase) 84i~ of possible comparisons of left valve maximum 

width showed a sigJ1ificant differencel in A21 layer5 LV},!W (Destructio.; 

ph"se) 81/; were siuuificantly uiffer'ent ; w1d in A21 L:.yer ) LVJ.l" 

(Farmy &~ci phi.S e) 77;;. 
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other contexts were noticeable in that they showed mostly 

no significant diffe.cence fl'om other contexts, ego LVIII,V D21 layer 16 

(HL4) , J13 layer 9 feature 1004 (HL4), ell layer 8 (Destruction) ,,",ong 

others. 

A look at the r:i:::,ht valve compl.risons of contexts from the 

Farmyard phase shO'.'lecl that shells from all con texts wi thin a lcyer 

were alike but a significant difference existed bet,leen the layers 

except for layers 3 and 4 which Viere similar. It is hoped that these 

random e;(amples have given aI, iuea of the use oj' such comparisons 

in uescribing inter-site variauili ty. They Cal, also be used for inter

si te comparability. 

An aspect of the shape of the shell is r8flected Dy the 

I'"lationship oet'ieen width and length. Line"r reGressions of length 

and width measurements of oyst"r shells shows that in most swnples 

exanlined tnere Nas a ve.cy ,;ood ~'ela tionship between the tliO values 

,'Ii th an angle of slope often approachinG' 45° and correlation co-efl'ici8nts 

l1eal'ly 1. Linehr l'ec;r8ssions 1'01' aOlile s[!'Tllples ill the South j'iest and 

South East sectors CQ'l be seen in Table 13, and for the East sector in 

Table 14. 

One 'IIould expect this }'egular :relationship in neat rOW1ded 

cultivated oystE;rs where individuals are separated out at an early st""e 

of development. It would be valuable to cOIf.pare the correlation co-efficients 

of length/width of shells from a natural population, where shells 

exhibi t a wide Variety of shapes Clue to ove,'cc'owding during Growth, .'lith 

those L'om a cultivated population, to see hON they ,elate. This Ii,i ht 

be a way of dE:tt.<.::ndning if archa.eolot;ical shells came fL'om a no.tul r.-:.l 

01' cilltivated population. 

An exaDiina tion of linea.r ..L ebru.:.;sion l.'esul ts L!'OJ;1 the EE...st 

sector (T1ible 14) shows an intu'ostillg trend in that for smaller shells 

the lelt valve is wide" than the ri"ht valve of the same lenc;th L,S one 

,HigfJt expect, while for a IB.l'{,er than average shell the opposite is tl'ue 

.vi th the ri"ht valve being wia.er than the left valve of the same lengtll. 

This could be a natural phenomenon of growth related to the thickeninG 

of the shell wi th age or it could possi bly be the resul t of trLnming 

prior to transit. That part of the left valve that overlaps the ri,ht 

has been seen to be trimmed be1'ore packin!, for mcucketing in pl'esent d"y 

oysters. 
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To sum up, in future analyses it would only be necessary 

to take one measurement, ego maximum Nidth, for each shell or maybe 

use a ratio such as width divided by length, if it Nas proved from a 

test sample that a crood rel'ationship existed between width and length. 

This would save time at the recording and analysis stages. There .,ould 

be no need to draw graphs and histogl:ams, but if graphs were required 

these should llse the transformed or geometric meuns of samples. Since 

there is some question of reliability in small samples used in 

significance tests, then it could be argued that only samples of more 

than 30 should be used. Obviously, if shells are really numerOUS on a 

site, it would be advantageous to use samples of more than 100. It 

would also oe advisable to use a computer more extensively particularly 

for plotting the charts of significant diffe,'ence ( a i'acili ty not 

available in the compilation of this ~eport). Comparisons of small 

numbers of samples can be done munually. 

COMPAdISOH OF INFESTATION 

Evidence w£.s found of various types of infesting or 

encrusting orJ'anisms on the oyster shells. 'rhese included: 

Polydora ciliata WId Polydora hoplura which are marine polychaete 

.orms that burrow into the shell, the burrow is typical for each species; 

C;liona celata, a borin6' sea sponge that leaves numerous small holes 

in the shell; Serplliid mal ille WOl'ms such as Poma toceros triqueter 

and H,LdJ'oides Jlorvegica which form hard, pale-coloured calcareous 

tubes 01' characteristic shape on the surface of the sh~ll; Sabellid 

or fan worms that leave traces of muddy/sandy tubes on the shell but 

which Jr,ay be under- represen ted due to cleaning priol' to cOJlsumption 

of the oyste"' or follo"ing excavation; barnacles leaving attachment 

scars on the shell or being incorporated into the shell especially 

a t the holLlfast where they could be seen inverted; Polyzoa or sea rna ts 

which <ire minute tentacle-bearing animals occupyin<; a colony of small 

compartments that appear as lacey Or moss-like encrustations; drill 

holes, uSclally healed over, \wuld have been caused by the I!:uropean 

rough tingle OceneLra erillacea (L.) or possibly the dog whelk 

Nucella lapillus (1.); Anomia ephippilllfl 1innaells, the saddle oyster, 

which attaches to the oyster by means of a short chalky stalk or 

byssus, was found sometimes still attached but usually only the byssi 

and separate valves Here recorded (pl'esence of saddle oysters may have 

been over-estimated); lastly, minllte oyster spat,vere found Oll Shells. 
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Orgauisms infesting oysters have certair, preferences for 

wa tel' and sea-bed conditions. There is no neea to elaborate here as 

details have already been published, (one useful reiel'ence is Hancock, 1974). 

Only the presence or abs,mc,e of a character was recorded for each shell 

not the degree of infestation. Some shells exhibited evidence of 

more than one type of infestation out this is !lot apparent in the 

analysis. Tables were drawn showing the number of shells in which each 

infestation type .Ias recorded for each phase of the site. Some of the 

sample sizes were very small and this complicated interpretation. To 

obtain a better idea of relative proportions, these numbers we,'e 

expressed as a percentage frequency for the Nhole of the East sector 

sample, and percen tage frequency for individual lar" er samples in the 

South East and East sectors. 

The 67 shells of the South :iest sector .vere relatively j rte 

of infestation. Signs of Polydora ciliata .,ero most frequently noted, 

11.'7/; of all shells were "fl'ected. Pol.Yllora hoplura occurred to a 

lesser degree, 4.5/, of a,U shells. There lIere occasional records of 

Cliona celata, calcareous tubes, baru&cles, urill holes aiJ.d sadule 

oyster (Table 15). 

More shells .. ere ,ecove.ed lrom the South East sector, 261. 

Polyuora ciliata ;ias ;:;.6ain thE.; ![;,'lin il.lfes talJion with 18. d/~ of all shells 

allected. Polydora hoplura lollo.ed in frequency with 11.1):. Drill holes 

were present in 1. 7/~ • Cliona Gelata, calcClreous tubes, barnacles and 

saddle oy sters were pres en t in small proportions ( Table 16). In the 

larb'er samples from the Post-castle, Post-castle destruction and I.lodedl 

phases there was a steady increase wi th time of the proportion of shells 

affected by Polydoro. ciliata. This is matched by u cor"'espondin" 

decrease in the abundance of Polydora hoplura. It would be inteI'estine; 

to dete"mine whether this could be a reflection of a change of fishing 

locality or chan,;e of sea-beo. conditions. 

Overall in the Eb.st sector Pol,ydora cilib.tb. und Pol,ydol'fl 

hopluT8. are the commonest infest&.tion and occur in almost equal 

quantities, 1).7;; wd 13.6;; respectively. Drill holes are found in 

8.1~; of shells. Saadle oysters b.lld oyster spd ooth appear 5.5,; of 

shells. Small percentages of all other types of infestation were 

present (T,"ble 17). 

Exal"inatioll of s&JJlples with more thWl 50 shells, and the 

combination of s"mples closely related in either time or origin provide(! 

a cle",,'e!' picture of the patte:cn of infestation. Pelcentage fcequencies 

of inl'estin,; forms c"n be seen in Tables 18 & 19t< fie."" 
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.Vhereas in most samples the ti:O Polydora species 'I,ere re~ord8d in 

equal proportions, in HL4 phase P.ciliata predominated, and in IIL5 

phase P. hoplura is more marked. It can also be s(;en that IIL5 and 

HL5/Destruction had a lower'incidence of all types of infestation. 

As organisms infesting or attaching themselves to oysters 

have pl'efe:cred habi tats, the study of the different combinations 

of these allimals should provide a clue to the place where the oyster 

waS bred. In the instance of Ludgershall Castle; Poole, Christchurch 

or the Solent seem likely places. E;cological aata on the distribution 

of infeuting organisms in Poole Harbour will be used to interpret 

the patterns of infestation in the massive deposits of oyster shell 

recently discovered in Poole. From their dating it seems likely that 

Poole could have been trading in oysters for a considerable period of 

time, perhaps even from the 6th century A.D. ( Vlinder, 1'o~thcoming) 

Comparisons will then be possible IIi th Luue;ershall, Christchurch ana 

perhaps Southampton. 

OTHE!l MArlINE MOLLUSCS 

Only a fe,'/ specim8ns of marine mollusc other than oystGr 

weL'e ~ ecovered. These '::ere the edible musseJ. J.iytiJ.us e(julis L., the 

c..9~kle Ce"8.stoaerllla euule (L.) ",inkle Li ttorina li ttore,! (L.) and 

whelk lluccinum unuatwTi L. 'l'heiL' numbers and distribution can be seen 

in Fig 9. 

Some mussels allu coc~es were attached to oystel' shells 

alld wei'e possibly cul tch. 'i/illkles occur ,'ed in insignificcn t numbers. 

The inclusion of the occasional liinkle with oysters could possibly 

be accounted for' if the oysters were held in storage pits on the shore 

PI ior to tI'ansi t. These shallo" pi ts, the use of which in OYS ter 

culture is documented from Roman times, may sometimes have had abwHiant 

gro:ith of filamentous creen weeds. A lulOim method of cont,'ol has been 

to place some ordinary winkles in the pit to bro ,'Ise on the weeds and 

other bL'o'liths on the shells to keep them clean, ( Cole, 1956). 

There wec'e two c;roups of mussels and one of whelks thE..t 

mit;ht represent individual meals. 

- 8 _ 



50ur+i WE.or,r 6Ec..roR 
12th CllntLl~ 
fOOt rru;d'I.Q.vo I 

6ou'Tti EP6i e,s:.TOR 
11 mb:lf 2)11 rr>b'JJ .3 
11 mbQ.r 3 
~t- car,tlCi.d~f(ud'lon 
Mochm 

~M,i 6Ec;roR 
-HL..2. 
HL..4-
HL5 
D~t(uc..tt6n 
fctf1"1"),~a(c;;l 
Mod.Q.V'n . 

-
I 

-
-

I 
-

I 
I~ 

.3 
l"l 

I 
I 

.3 I -
- - -

- I -
- .2. -
- - -

.2. - -

- - -
4- - Ib 

- - -
2 - -

.2. - I 
- - -



AllEAS OF SPECIAL INTBREST 

Certain latrine pits and the courtyard area of the East 

sector were examined to see whether the oyster shells diffe!"ed from 

the rest of the site. There' were few shells from the ki tehen area; 

most of these Came from layer 8 of the courtyard. Only one valve and 

fragment came f.:'om the Great Hall. The latrine pits feature 67, 442 

and especially 1004 held most shells. 

The sizes of shells from the courtyard area were con.pared 

wi th those from the latrine pits and all 0 ther COll texts using the 

significant difference chal.'ts. Thel'e seemed to be no oovious distinction 

in size uetween the courtyard and the rest of the si te, but the:'e waS 

some degree of diffe~ence between them and those from the latrine pi ts 

wi th the exception of layer 9 of featUle 1004. There WaS no sig!lificant 

differe!lce in size between the shells from all three pits. So there 

was some size distinction in shells from these three pits. 

The shells from all layers of pit 1004 were very uniform in 

size. Statistically ther'e w9.S no si;;!lificant dif'lerence in their 

measurements. Examination of the length/'iidth ratio by lineal' re,;ression 

for shells from layer 4 oj' this pit sho"ed that left Bn<i. ri"ht valves 

had almost identical slop", correlation co-efficient and y-intercept. 

ffhis ,jaS not seen in alLy other sample anti indicates a reIilarkable 

degl-'ee of w1ifo.cm roundness in both valves. 

If1i'estatioll did occur in shells 1',1 Om these areas. Ho .... ever, 

it has alres.dy o8en noted that the shells L'om HL5 and HL5/Destruction 

naa the lowest incidence of infestation for ell samples. 1'hese phases 

"ere mostly composeu of shells f,om pit 442. 

Shells 1'1'01" cOUl'tyard layers tl &Hd 2tl, pit 1004 layers 

4 8,>,d 12, and pit 442 leyer 15 were noted as irequen tly being of 

purplish or pinkish hue. Shells like these have been found in the 

Paradise Street excavations at Poole. The colour is believed to be 

aLl indicator of excelleJ'lt condi tion. Iron stains and concrGtions 

are also recorded fairly often in pit 442 1,.yer214, courtyard layeL' 4) 

and on all v"lves L'olil pit 1004 l"yer 4. !;hat this sic,nifies is not 

understood. 
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GENEilAL NOTE 

Some evidence of opening and handling waS obsei'ved. Four 

par&.llel cut marks were found on the inner surface of the left valve 

on shells from HL4 D19 laye;" 15, Dest,'uction A21 layer 5 and Destruction 

J24 layer ,. These compaL'e weil v.i th those illustrated from Saxon 

Southampton ( Winder, 1980). 

IV-shaped notches were also found on the margins of the 

shell opposite the umbo in HL4 F21 layer 15 and Destruction J21 layer 6. 

These have also been recorded at Poole (.linder, forthcoming). 

CONCLUSIONS 

Countine; the shells showed that abundance W&S ~reatest 

in the East sector and in the later phases. It was concluded that 

the right to left valve ratio could yield information about the 

nature of the deposit, ie,'lhether the shells ,'epi'esented an individu&l 

IT,eal, a series of such meals, '/Iaste from the kitchen or w&ste from 

the table. Here reference was made to work on other si tes .. hich tended 

to support this hypothesis. 

A technique was evolved for comparin; shell size in the 

lJ.ost objective ·:.ay possible anci suggestions made on :.ays to save tiRe 

in this proceedure for future analyses. This techr,ique showed that 

there "as a great de&l of variability in the samples L om Lungershall. 

It is hoped that the archaeologist could use this mOl'e extensively to 

compare and con tras t areas of the excavation. 

The study of llJe&sul'eruents and infestation utt"steci to tne 

fact that the courtyard area and certb.in pi ts ( 67,442 & 1004) co:] tainc([ 

shells which were of distinct size Wid appearance, and wele 

llistin,,;uishable from shells fOWld else .. he; .. e on the site. 'fhey seernec1 

to be specially selecteu top quality oysters. 

All lla ta from Lucigersh&ll Castle oyste·' shells '.dll be 

compared with t>,(Jt from other sites in order to find out where they 

came from. 
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