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MARINE MOLLUSCS FAROM LUDGERSHALL CASTLE

INTRODUCTION
The shell of the common kuropean, flat or native oyster,

Ostres edulis Linngeus, was the most common marine mollusc found at

Ludgershall although a few other species did occur. The relative
abundance of shells irom the three sectors throuzgh time was described
and some significance attached to the ratio of left to right valves and
the degree of damage. A detailed analysis of measurements was under-
taken to find an objective means of comparing size and shape in oyster
shells on an intra and inter-site basis. The pattern of infestation
cccurrence has also been studied to aid comparison of samples from
different contexts and %o help determine the locality from which the
shells originsted. Shells from the kitchen area and some latrine pits
in the East sector were studied more closely as these were considered

to be a eas of special interest.

METHOD

Initially the shells werc sorted into left and ri ht
vulves and counted, evidence of camage and infestation .as noted,
width and length of each valve measureac, and presence of other marine
msllusc species recorded. HMost sample sizes were small and therefore
grouping into phases was in some cases considered necessary although
individual contexts were not ignored, especially where the sample wes

relatively large.

NUMBERS

The n.mber of shells for each phase of each sector was
tabulated showing the minimum numoer of inudividuals (MNI) and tne
number of damaccd shells chich was also expre:sed as a percentage,
(Tavles 1, 2 & 3). A table .as also drawa to susmarise this informution
for 211 three sectors (Table 4).

From the vieupoint of areu ercavated ana peried of zctive
occupation it is not surprising that tcwest shells were recovered !rom
the South “est sector, a few more from the South Esst sector and most

trom the East sector. In the South lest the greatest numbe: date from



TABLE |

NUMBERS OF OVSTER SHELLS FROM THE 30UTH WEST SECTOR

PHASE MN | No.vawas |Leftvales |Tamoged Riant vaives [Darmagad
2; cantor 30 4 & | & 2 30 5
Med ieval clay sproad 2 2 2 o © o
Late med .chalik spmad 3 & 3 o] 3 @]
Late mad | sprand ! (o] I I O O
Lot -Bst med chaik sprsd I ! o O ) o
fost - modigvad 2 2 2 @) o O
Mcdorn 5 9 u- 2 5 2

TOTAL (TSR [ 23 5 29 +
(1% %) (\8%)
TRBLE Y
LUDCE RSHALL
ALl SECTORS
NUMBERS OF OVSTER SHELLS TROM ALL SECTORS AT LUDCELSHALL CASTLE
SECTOR MAJY No. v LV % damas RV FBaamage

SOUTH WEST 4 O 7+ 29 i3 249 RS

LOUTH EAST 1 5% 261 [l 33 |1 51 24

EAST |l 645|132 5911533 224 1l 6] ) | 5

| B R2|35x F 1 F1 7 29 | B =\ | &




TTABLE D

NUMBERS OF OYSTER SHELLS FROM “THE EAST SECTDR

PHASE MN 1 Né.Valvas  |left valvas [Damaged | RightVaiues | Tamaged
Cl o O 0] O O O
c2 O o] O O O o
c3 0 O O O o O
Cu %) 1O o4 | © |
c5 S % 3 I 5 I
ChHfb ] | o) O | o
cs5jb | 3 29 i o L F 2
Co 2 3 2 I | !
Cb[HLS 2 I 6 2 o 3 o
CG[HLZ 2 2 o o 2 |
C#F &4 S ! o) 4 {
HLY I s I ) (2 2
HL2 23 56 2.% 4 2% 2
HL 3 b 21 P! 4 o) 2
HL3 [ HLY | | | | o o
HL Y 3% |2%6 13 23 1328 o)
I 7 21 b 4 o |+ 9
HLU | DestRUOCTION 2 12 L 2 S |
HLS | O N ) 0 e 4
HLS [ DestrucTions | 10O 196 1O 25 95 1S
DESTRUCTION iou | 202 | 920 239 104 | 14 5
FARMYARD 240 4 5% 21 F 80 240 52
MODE R.1 44y 33 43 2 4 4 6
TOTAL. l 69512259115 F8 1440 | 81 1253
( 2%%) (15%)
MN1Y Minimurm numoey of individoals
TABLE 2
LUDCGERSHALL
LOUTH EASGT SECTOR
NUMBERS OF OYSTER SHELLS FROM THE s0UTH EAST SECTOR
PHASE MRN 1 No Nalves |teftvaivas [Damaged | Right valvs| Tarmaged
Pre - castle 2 3 2 ! 2 o
Timogy | / Timbar 2 i ! I o} o o)
Timboy 2 [ fost-casta 2 2 o] o 2 o]
Timber2| 3 o o O o o o
Timkgy3 + 9 2 I + 3
Trmbey 3 [ 4 ] | } o 0 o
Timber Y4 2 9 3 2 & }
Tienbor U [fostcastiodest 2 2 o) o 2 |
Yost- castia 2% 42 20 = 2% 2
Posr-caste destvuction 49 93 Gy 2 4 q 9
Mcdaeyn 5% 9 1 22 I b 53 I 4
Dikch il 2 2. @) O 2. 0
TOTALL | 53 261 [ T 33 15 ) X<
: (%3%) ( 2.u%)




the 12th century with numbers decreasing up to modern times. In the
South Euast and East sectors the opposite is true. This also tends to
cocrespond with periods when the area was most in use. Overall, there
were very few shells and it is likely that oysters would have been a
rare aduition to diet rather than s staple food.

More right valves than lelt were found though the difference
was not great. The percentage of damaged lelt valves is greater than
right except for the South liest sector where sample size is small. Left
valves are vunerable to damage because infestation affects and weskens
the left or lower valve more than the right and the cup-shape is more
prone to break when the shell is trouden on. This probably accounis for
the differing proportions found. The number and proportions of valves
could possibly reveal something of the nature of the aeposit. For example,
there would be s high probability that shells occurring in small out
almost equal numbers of left and right valves represented an individual N
meal opened by the consumer.Deposits like this were found at Alton
(be, J P, personzl communication). Lar.er samples with markedly
higher numbers of right vsalves and u very high incidence of damage
end iinfestation in the left valves could be wzste thal has been discardea
Irom a kitchen or preparation aorez in which shells were opened prior
to serving at table in their own liguor in the cupped left vslve. Phis
type of ueposit hus been lound at Rockbourne foman Villa ( vincer, to
ve publishea shortly). Samples of le:t valve ouly, in .o0o0d coandition
coula uve waste Irom the table disposed of separately.

In Lud_ershull, eurly deposits of oyster shell probably
came from inuividual mezls. The larger collections from later phuses
could represent the debris irom either a sesies of individual meals

or a larger gatherin_. of people cousuming oysters on one oc:zsion.

COMPARISONS

It is likely that oysters irom diiferent locslities have
2ifferent shape or size chearacte istics and iniestation patterns. It
would be use!ul to aescribe infeststion znd compsre measurements oy
oyster shells from archaeological deposits aud modern populations. The
iaformation would provide the basis for study of intra-site variavility
aia inter-site comparisons. irom this it might ve possible to determiue
where oysterc came rom and thereby supply evidence of trade. For this

reason the size and infestation of oyster shells from Ludge. shall Crstle
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has been examined in detail.

COMPARISON OF SIZE

A& sctistactory method had to be found for comparing the
{udgershall samples, the sizes of which varied greatly. The arithmetic
meally variaznce and standard deviation were cal:ulated for each sample in
which the minimuum number of individuals was at least five. For the
South west and South East sectors the samples were all grouped into
phases. In the Bast sector all phases were represented oy grouped
data but also individual contexts were used where the overall sample
size met 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 Ezst sector was plotted on & graph. A trend for the averuge
measurement to decrease from the earliest to the most recent phase
of the site could be detected., However, the arithmetic mean was
considered inadequate for comparison purposes because the sample numbers
and variances difrered so much. The high mesans in earlier phases could
have been the result of small samples being used and vice versa.

See Figs;1a~d.

Plots of size ireyuency for each measurement expressea as
a percentaze were drawn for the grouped uata of those phases with
larger shell nuwbers (>25). See Figs Zua-f for HL2, HL4, HLS/Destructiou,
Destruction, Farmyard and jioue.n Phuses. These showved that the size
of oyster most frequently occurring «4as much below what is considered
today to be the size of a vest grade oyster at 4 years, ie. 35 - 4"
(ebout 9 - 10 em); and that sample coanstruction was different from
phase to phase butl not whether this was significantly diffe.ent.

The basic data for all samples was therefore transformed
logarithmically to remove heterogeneity of the variances and then
testea for significant difiference between samples. A& computer was
used for the testing. The program incorporatea a compensation factor
for small samples. First all ;esults .e-e plotter (Tables 8a-u). Then
the phases for which there vece laurger numbers and also the grouped
data for each phuse were extracted and plotted separately to facilitate
their examination. See Tables 9,10,11a-d, & 12 .

Even thou h precautions were taken to minimise the inequality

of the samples, some results were definitely less reliable than others



LUDGERSHALL,

"TABLE 5

S00TH WEST SECTOR SOMMARY OF DATA TOR CROUPED SAMPLES FROM THE
CROUPED DATH SOLTH WEST SECTOR
LEFRT VALVE MAX. W IDTH Numbar Maan Variance Srarndard daviahion
PHASE n X s S
12h centory 15 5066606 GF |56 Y + 2
Madieval clay spread 2 69 25 roF | 06
Late med.chalR spraad b |45 b4 25 | 4399 8 6 49
Late - postmad..chaik sproad o
Post - madioval 2 53 I OO 41421 30
Maodoyn 4 605 33%.25 21205345
LEFT VALVE MAX, LENCTH
12th certuy 5 L3 06 e oeF |35 262 222 'l Y4 b2
M@dieva{dagaprmd 2 6F 100 I 42 1 26
Lammd.crniasprmd i b3 52 232 b 6o 4
Late -postrmad .chalkspread @)
Fost- medievall 2 605 246025 21920310
NModeyn : Sy . b bbbd]| 5565550 2:838 6FS |
RICHT VALVE MAX.WIDTH
124 cantuv 26 55692302/ F2°6F 4S5 S| 8 693F &4
Madievaicla 5Pmad o '
Lammd.chalksprmd 3 b e 66T 202222272 5507353 |
Late - posimed chatk spraad a9t
sk modiove o)
Modorn 5 512 F 2.9 @ 9-54-98 &9
RIGHT VALVE MAX . LENGTH
12in cardo 26 44.38 4 ! 5|F985 20 F1i g1l 296 b
Medisval Cla spread o)
Lot med .chalk spraad 3 (53 K 5196152
late - post-med chale spraad ; %4
et - mocliova | o
Nodoyn 5 4 %3 163 1 126028 2 |




LODCERSHALL. TABLE @
SO0TH EAST SECTOR S0MMARY OF DATA FoR GROUPED SAMPLES FROM THE
GROVPED DATA CSOUTH EAST SECTOR
LEFTVALVE MAX WIDTEH | Numbsay Maanr Vaviancd Sanciard caviathon
PHASE N x <* =
Pra-caste ,nat.oid groondeur. | 323
Timber | |Tirmber 2 [ F~Ye
Timbar2 | Post-castle o]
Timbor 3 2 695 24025 21920310
’ﬁmbnv?:}t}- \ &
Timbkoy 4 ] &2
Timber 4 |Rstcastic dast. o}
Tost-castie 19 572839 4 F 41953240 99|14-3538 |10
ost-castio destyuchon 4y 62,45 4SS U570 UFS2L OF| 1320 F 5 4
Moda!p 33 O FA366R3 4211846 1939 011335 239 8 ©
Ditck il (@)
LEFT VALVE. MAXK. LENCTH
Pro-castla nal.old arouncisor. | 35
“Tinber | | Timnber 2. i 55
Timber 2 | Toet-castie (o) .
Timoer 3 2 Lo 2.1 1555 6349
Thrgr 3] 4- |54
Timhor U ] 53
‘ﬁmbwu-]l’os?m&{n dashvod, o)
gt -casta 19 (485789 43175085 4 F3|13-5945 90
et -cazhe destvucton LY [5F 590909152228 F 1 90112 48 3| 39
Modaym 28 549133624 |80 F02 4 651138495 S22
Dikh fill i O
RIGHT VALVE MR, WIDTH
P -aastie, rat.od gound sur. 2 625 56-25 10 06602
Timbart | Timbar 2 o)
Timber 2 | oor-costie 2 |5% 25 0F 1 0638
Timber 3 Es 52.2445 F) 43281224 49
“Tirmoer 34 o
“Timber G- e |F2'1 b b F|IO0FHRBO0 55 5 & 113339 47F
ﬂmeJHM{asﬂndns*‘ 2 (505 182-2.5 I9r0a |l 88 3
Poet - caste 23 49 85 F1 434365 B0 @ 10909 4 4 O
fosr-castie destvochon | 49 53622 653125043 FR30[11:-2928 4 03
Modarn 53 LO-26465 28331324662 ) 381111663 00
Diteh £l 2 60-5 O 25 ©-FO0 F1 OF
RiCHT VALVE MAX LENGTH
'Pm—casi'(o.,mi’.oldﬁvourdbur. 2 5% 3 | 232 39 22
“ﬁ‘rr\turi}’firrwz O
Timboy 2 |fstoastio 2 [555 15625 '+ bFF 6 F O
Timbey 2 £ 52285 F 1 4]23-91 336 7F| 528 24 96
Timbar 34 o
“Timbor 4 6 62 o6 6F33:8423 @RB3F] bF42839F
fmtmm]%er-casmdash 2 |aa-s 4225 q.1923%%
Fost - caste 2% 4z -4 28 5 Fl1o4-229 592 104 30 F9
fostcasite doesfuchon b 5244980 9razo @be| 9.-9930 4y
Modioyn 53 52.39 2 4 53109032 4o O] 10541 22
Dieh fill 2 5% 5 025 0-F0 3| OF
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154 Cl4- Grovpad clata 1‘*: +3:3 5, 6l 68 *5, 9:09 1 39 mmnsgnumum@ , F |F0-85F1 431214408 | 62| 158)1 5905
.5 ¢youvpaddata 3B |46 ‘ 14398 6 49 _ A 1406 IS 162:-533333|151: 182222 12232 F | 7 4
| C5[b Grovpad darta L |eq - 545}&-5‘5 51 - "+ozq_=m 5S4 4+ Ol ID A 2B 1o [81-% E 115362 F
o 1@ | | | 9 [e8:125 18- 1093 %5| 4549333 D,  c.56 21 [Fh- 4 2 35? 100:02F 21 | | 1002483 45
CoHS c1IS@EH | B8] |65-625) 211.23 43.F5| 15:53 33 9% D. . H 21 ® 0. | 633 1943, W ea 54 2¢
Cl|HLS Grvped data 8 |65:625 211:23 43 F5| 15:53 F3 9% D T 24 §) 13 [62:92 30 3%| %031 co 6 90F3 009
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HLL-. c21® 5 |66 | 12750k, | 12 40.1 & 48 D Tz o) 88 (66-22F2 F3|14-65734323 03F85 F3
HLL B 23@ 3%, |61°21 62.16[10221 81 15 100239%F94 D. T2@ .| 26 |60088U4615|89.94 2822 5| 96+ q2e
HiL. H 2@ 4 |55.5 .25 #3582 99 D. T 2@ 5 |e# 2, | 9482 3 4 4 |
HLu B 236 3 |F0:333333(206-88 3389 I1T6l 230 D. L 24 4 |s5g8.25 31318 +5 2056 4.9 38
HLy D28® 1|5y = RERERR - D ‘Lzu@ﬁ_’zj 5 |#+*+ 6 304, I-94 93 59
M TBOMY  F (621428 5F[113.836F 35 11:52430] D N 9@ -3 |[#8 60663 5-29 'S03
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HG D 21@ 15 |61 bb6|l#5:-823 3232 13-+199 39 D. F 9@ 4 |32 2i1%- 5 o068 4§89
HLY  H 26 (7 I 5763364 |FI-5041 32| 22368F 40 ¥ colHS C 15O [6T) b ey 21 %5 1+ 029326
HL 4 Crovpeddala | 13 F |65 562044150530 99| 1232323 F6 D. F 9@, 5 (632 2%+ %6 5890 6 F1
HLy | Destvochon & 4 |57F - 545 &S244 o D. A2 Bogd 5 |6l-3 185-F 6 15238 )1 1 O
HLS C‘roanddCﬂU | 65 D. D 26 E—E 25 56-S o6 2044 6 Y4 |4 F
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LUDCERSHALL .
EASTERMN SECTOR SUMMARY OF DATA TOR SAMPLES FROM THE EAST SECTOR

p.

TABLE b
LEFT YALVE MAX . LENGTH | Numbar Mean Varian@ Sthandard daviation
n X qt 5
Phase C4 Grouped data (¢, D) 4 6525 36235 3-40 34 30
P. C5 G.D. 3 F 2 1-3F+232 05|
P.  C5ba.D. 1 345 4S5 45(69-338 8 43| 3333 Y4 26
G5l 1 ® 8 |60'5 48 - 25 425 3 24
*CopLS ¢ 15 @ [e?] 3 |62-625 283-48 42 35| 199950 4
: Co[HLs ¢.D. 8 |62.625 223.4% 43 F5( 13999 SO G
¥ #HLlI D Ll b2 IRI2LF2F3| 93059 1
P HZ L21 @9 EsZ]| 20 [0 2461 549622 4024|1000 6F 6F
HLZ ¢D. 2% A2 1 429103035 255 10033839 00O
P HB ¢D. . 60 6b boF|(q2:222223| 10012 5F F 4
P. Hy c28 “5 |6l 6 129- 24 5404 5 45
B 23@ 3F |53%3-23 1] 338|I0F-5953 25| 10-51 58 g%
H 26 @ 5 |4 583 25F 3214
B 23 3 |60'3 294- 823 29| 21-03) 22
D22 | 32 :
J 13 @) [ F 16085 F 43| 36122449 1060023 F2 |
T3 QR0 26 |65 5792396382504 100032639
F21 @ o)
D20 () 3 6366 666|I150-222222| 150111 0%
F 2l (® 2 |6e25 9.6 FS 9.543] BS
D 2l (» 1S |[61'9333233|90:322 @4 9233 F 3|
H 2% I 52-4% 23 2F(43.2F232 FH &ka9 235
Ci. U, 13 6 59294 11 B|I465 1 6430|121 49 | L&
P. HY Dustruchan 6 D. 4+ |S4-F5 -8 +5 10-30 F % 64
P HS ¢.D | 556
HBS A2k [BE) 101 |[52:128F 1 3121003235 11055 Ot |
HLYD. D 26 &9 4 [53.428 5 F1| 63102041 | 850080
P.  IDstrodonz 15 @ O i
B 23(») 4 |5%F | H 15:099 669
2@ 2 51 lo 565 b® SY
D 2445 5 |66-2 32 -5 6 6331 655
n A 5 |5%-6b 5% - 04 2-4u39 33
H 210 12 5%:295 A8 '35 4 | bF| 10035 QR 352
T 1@ F (45-F 14 2@36|F1 0]l 225 91052065
T24(3 b |54-121 818|/90-3305F9| 9 6! 4119
L1F® 29 |[53.55 1 F24[(95-41 93 38| 9-94 1 2 0 6|
L A9 ] 54 -
L2e | O%F 54201 ©22193-4 455 4 | QF 1 22 |
L 26¢(® 10 |60 F q2 - 2) 101220 3%
N 20 (2) 6 |66 N3 - 6bbbe™| Il-6FA0 4 |
A a@ F |F2:4285F1| 9530061 2| 10061 22 1 2|
A 20@ 2 |52-25 36-973 5 291031 2
A 28@ 1o |4’ 4 18- 4 “5315296
c15®@ 24 |63%-)25 u2-526042| 12195 19%
Tz alo0e]l 99 |26 B3 63F|(110:053 4od| 100544025
T IF@ 2 |43.5 & T R O-FO F 1 OF|
T23@ 4 |56-5 : 1025 3 69 63 UL
T 24(® 2% (6060 F1 43106095 28306 10:53 L 5 +3A] .
L :4% L uq 103.5 - F4F3 40|
L 24 22 537:62636 4ll040O49g538 F| 10-464 OS5 Y

.
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among those samples with low numbers. The criterion for this was a
dividing factor less than 30 and a t value between two and three.
This kind of result has been denoted by a separate symbol on the charts.

The patterns of similarity and difference obtained were
complex. It was hoped that all four measurements for a sample would
pive the same result for the same comparison. However, it was not
surprising that they sometimes differed because the numbers of left
and right val?es for the same sample were often diffcrent and so were
the number of width and length measurements since damage prevented
some messurements being taken. Conseguently, even with this fairly
objective method of comparison some personal judgement was necessary
to interpret the results. Generally, whichever compsrison result was
in the majority had %o be used. Also the tact that leflt valve
measurements tend to be less accurate gave wei ht to results from the
right valves.

It was noted that there was a correlation of results
between the length and width comparisouns. It waskaecided to test the
length/width relationship by linear re, ression to determine the degree
of co:srelation. Details of this linear regression analysis are ziven
later. A very yood correlation between the two parameters was [eucrally
found. In future work, if this jood relztionship can be proved on a
sample of shells at the beginning of analysis, it should be possible
to take only one measurement for each valve. This .ould suove a lot of
time and simplify size comparisons. Although a constant yelationship
also exists betieen the right and left valves, sith the right valve
copying the shape of the left and tending al.ays to be smaller, ao use
can hbe mace of thie to further cut back on work vecause the two vazlves
of u pair rarely occur together.

The cnarts sho.ing si, nificant difference were here used
to study samples of oyste: shell f:om areas of Ludgershull Crstle
thought to be particularly interesting. Detsils of this follow.

The meaning of the othe patterns of similasity and diiference was
not fully investigatea. Nevertheless, some mention must be made of

the kinds of discoveries mede after a briel examination of the chaits.
Some contexts were most distinct, for example, in D19 layer 9
(Destruction phase) 847 of possible comparisons of left valve maximum
width showed a significant ditferencej in A21 layer5 LVMW (Destructio:
phase) B7,5 were sinificantly different ; and in AZ1 lgyer 3 LVWMY

{Farmys-d phase) T7,e



Other contexis were noticeable in that they showed mostly
no significant diffecrence from other contexts, eg. LVMY D21 layer 16
(HL4), J13 layer 9 feature 1004 (HL4), C11 layer 8 (Destruction) umong
others.

A look at the risht valve compurisons of contexts from the
Farmyard phase showed that shells from all contexts within a lzyer
were alike but a significant difference existed betieen the layers
except for layers 3 and 4 which were similar. It is hoped that these
random examples have given an jues of the use of such comparisons
in aescribing inter-site variavility. They can also be used for inter-

site comparability.

. An aspect of the shape of the shell is reflected oy the
relationship petiveen width and length. Linear regressions of length
and widtih measurements of oyster shells shows that in most sumples
examined there ~as a very good relationship tetween the two values
#ith an angle of slope often approaching 45° and correlation co-efricients
nearly 1. Lineur regressions for some samples in the South Jest and
South Ezst sectoers can be seen in Table 13, and for the East sector in
Table 14.

One would expect this regular relationship in neat rounded
cultivatéd oysters where individuals are separated out at an early staze
of development. It would be valuable to compare the correlation co-efiicients
of 1ength/width of shells from a natural population, where shells
exhibit a wide variety of shapes aue to overcrowding during growth, with
those from a cultivated population, to see how they relate. This ni_ht
be a way of determining if archseological shells came from g naoturel
or cultivated population.

An examination of linear :egression results from the Dast
sector (Table 14) shows an intcresting trend in that for smaller shells
the lelt valve is wider than the ri:ht valve of the same lensth s one
aight expect, while for a larger than average shell the opposite is true
#ith the risht valve being wiaer than the left valve of the same length.
This could be a natural phenomenon of growth related to the thickening
of the shell with age or it could possibly be the result of triuming
prior to transit. That part of the left valve that overlaps the right
has been seen to be trimmed before packing for marketing in present day

oysters.
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To sum up, in future analyses it would only be necessary
to take one measurement , egx. maximum #idth, for each shell or maybe
use a ratio such as width divided by length, if it «#as proved Irom a
test sample that a good relationship existed between width and length.
This would save time at the recording and analysis stages. There would
be no need to draw grapns and histograms, but if graphs were required
these should use the transformed or geometric means of samples. Since
there is some question of relisbility in small samples used in
significance tests, then it could be argued that only samples of more
than 30 should be used. Qbviously, if shells are really numerous on a
gite, it would be advantazeous to use samples of more than 100. It
would also pe advisable to use a computer more extensively particularly
for plotting the charts of significant difference ( a facility not
available in the compilation of this report). Comparisons of small

numbers of samples can be done manually.

COMPAAISON OF INFESTATION
Evidence wes found of various types of infesting or
encrusting organisms on the oyster shells. These included:

Polydora ciliata and Polydora hoplura which are marine polychaete

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

{liona celgta, a boring sea sponge that leaves numerous small holes

in the shell; Serpulid marine worms such as Pomatoceros trigueter

and H/d;oides norvegica which form hard, pale-coloured calcareous

tubes ol characteristic shape on the surface of the shell; Sabellid

or fan worms that leave traces of muddy/sandy tubes on the shell but
which may be under- represented due to cleaning prior to coasumption
of the oyster or following excavation; barnacles leaving atitachment
scars on the shell or being incorporated into the shell especially

at the holdfast where they could be seen inverted; Polyzoa or sea mats
which zre minute tentacle-bearing animals occupying a colony of small
compartments that appear as lacey or moss-liike encrustations; deill
holes, usually healed over, would have been caused by the Buropean

rough tingle Ocenebra erinacea (L.} or possibly the dog whelk

Nucella lapillus {L.)}; Anomia ephippium Linnaeus, 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 were recorded (presence of saddle oysters may have

been over-estimated); lastly, minute oyster spat were found on shells.

- 6 -



Organisms infesting oysters have certain preferences for
water and sea-bed conditions. There is no need to elaborate here as
details have already been published, (one useful reference is Hancock, 1974).
Only the presence or abaesnce of a character was recorded for each shell
not the degree of infestation. Some shells exhibited evidence of
more than one type of infestation but this is not apparent in the
analysis. Tables were drawn showing the number of shells in which each
infestation type +as 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 were
expressed as a percentage frequency for the whole of the East sector
sample, and percentage frequency for individual larzer samples in the
South East and East sectors.

The 67 shells of the South 4est sector were relatively free

of infestation. Signs of Polydora ciliata «ere most frequently noted, -

11.94 of all shells were afiected. Polyaora hoplura occurred to a

lesser degree, 4.50 of all shells. There were occasional records of
Cliona celata, calcareous tubes, barnscles, drill holes aad ssadule
oyster (Table 15).

More shells were recove.ed i1rom the South Eust sector, 261.

Polysord ciliata «as wgain the main infestation with 18.8s ol all shells

aliected. Polydora hoplura foilosed in frequency w%ith 11.71%. Drill holes

were present in T7.7% . Cliona celata, cslcareous tubes, barnacles and
/ ’

saddle oysters were present in small proportions ( Table 16). Ia the
larser samples from the Post-castle, Post-castle destruction and Kode:n
prhases there was a steady increase with time of the proportion of shells

aliected by Polydors ciliata. This is matched by & corresponding

decrease in the agbundance of Polydora heplura. It would be interesting

to dete:mine whether this could be a reflection of a change of f{ishing
locality or change of sea-bed conditions.

Qverall in the Eust sector Polydora ciliats wznd Polydors

hoplurs wre the commonest infestation and occur in almost egual
gquantities, 15.7ﬁ and 15.6% respectively. Drill holes are found in
8.1% of shells. Saudle oysters aud oyster spet both appear 5.50 of
shells. Small percentages of all other types of infestation were
present (Table 17).

Exandnation of samples with more than 50 shells, and the
combination of sumples closely related in either time or origin provided
a clezrer picture of the pattern of infestation. Percentage freaquencies

of inlesting forms can be scen iu Tables 18 & 19& TG @
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¥hereas in most samples the two Polydora species were recorded in
equal proportions, in HL4 phase P.ciliata predominated, and in HLS
phase P. hoplura is more marked. It can also be sven that HLS and
HL5/Destruction had a lower incidence of all types of infestation.

As organisms infésting or attaching themselves to oysters
have preferred habitats, the study of the different combinatiocns
of these animals 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. Ecological aata on the distribution
of infesting organisms in Poole BHarbour 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 itrading in oysters for a considerable period of
time, perhaps even from the 6th century A.D. ( Winder, forthcoming)
Comparisonsg will then be possible with Ludgershall, Christchurch and

perhaps Southampton.

OTHER MARINE MOLLUSCS
Only a few specimens of marine moliusc other thsn oyster

were .ecovered. These were the edible mussel Mytilus edulis L., the

gockle Cersstouerma edule (L.), sinkle Littorina littores (L.) and

whelk Buccinum wadatum L. Their numbers znd distribution can be seen

in Fig 9.

Some mussels and cocgles were attached to oyster shells
and were possibly cultch. YWinkles occurced in insigniflicant numbers.
The inclusion of the cccasional +inkle with oysters could possibly
be accounted for if the oysters were held in storage pits on the shore
prior to transit. These shallow pits, the use of which in oyster
culture is documented from Roman times, may sometimes have had abundant
grosth of {ilamentous .reen weeds. A known method of control has been
to place some ordinary winkles in the pit to browse on the weeds and
other prowths on the shells to keep them clean, ( Cole, 1956).

There were two groups of mussels and one of whelks that

might represent individual meals.
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AREAS OF SPECIAL INTEREST

Certain latrine pits and the courtyard area of the East
sector were examined to see whether the oyster shells differed from
the rest of the site. There-were few shells from the kitchen area;
most of these came f{rom layer 8 of the courtyard. Only one valve and
fragment came [rom the Ureat Hall. The latrine pits feature 67, 442
and especially 1004 held most shells.

The sizes of sheils [rom the courtyard area were compared
with those from the latrine pits and all other contextis using the
significant difference charts. There geemed to be no oovious distinction
in size between the courtyard and the rest of the site, but there was
some degree of difference between them and those from the latrine pits
with the exception of layer 9 of feature 1004. There was no significant
difference 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 there was no significant difierence in their
megsurements. Examination of the length/width ratio by linear rezression
for shells from layer 4 ot this pit showed that left znd risht valves
bad almost identical slope, correlation co-efficient and y-intercept.
This uhé not seen in any other sample and indicates a remarkable
degree of uniform roundness in both valves.,

Ianlestation did cccur in shells f{:.om these areas. Hovever,
it has already been noted that the shells from HLS and HLS/Destruction
nza the lowest incidence of infestation for £11 samples. These phases
were mostly composee of shells from pit 44°2.

Shells from couriyard layers 8 aad 238, pit 1004 layers
4 ai:d 12, and pit 442 leyer 15 were noted as irequently 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
an indicator of excellent condition. Iron stains and concrctions
are also recorded lairly often in pit 442 layer2i4, courtyard layer 45
and on all vazlves from pit 1004 layer 4. kthat this sixynifies is not

understood.



GENERAL NOTE

Some evidence of opening and handling was observed. Four
parallel cut marks vwere found on the inner surfiace of the left valve
on shells from HL4 D19 layer 19, Destruction A21 lgyer 5 and Destruction
J24 layer 3. These compare weil with those iilustrated from Saxon
Southampton ( Winder, 1380).

W-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 {Jinder, forthcoming).

CONCLUSIONS

Counting the shells showed that abundance was ;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 whether the shells represented an individusl
meal, a series of such meals, waste from the kitchen or waste from
the table. Here reference was made to work on other sites which tended
to support this hypothesis.

A technique was evolved for comparing shell size in the
nost objective wgay possible and suggestions made on :iays to save time
in this proceedure for ifuture analyses. This technique showed that
there was a great desl of variagbility in the samples f.om Ludgershall.
It is hoped that the archaeologist could use this more extensively to
compare and contrast areas of the excavation.

Phe study of measurements and infestation attesiea to tne
fact that the couriyard area and certain pits ( 67,442 & 1004) contained
shells which were of distinct size and appearance, and were
distinguishable frow shells found else.here on the site. They seemed
to be specially selected top quality oysters.

All uvata from Ludgershall Castle oyste- shells will be
compared with trat from other sites in order to find out where they

came Irom.
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