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TWELVE INHUMATION BURIALS FROM LAUNCESTON CASTLE. CORNWALL 

Introduction to the site 
A total of 14 irlhulnations war"s v"Beever'ad in excavations dur'ing 

1969'''''1(:)'72 i:'!I.'t L.li':\Uf)(:E:)stOI"i C(:·:l1E.tlf.·;~\" (~ll (A.1(\·?I'''E't :lnt.(·~~r"r"\~·?d ~::;om(:~\t.iHH::~ 

during the period c1700-"1775AD~ tt18 castle was Llsed as a gaol at 
this time 9 and it is thought that the ir1termsflts may represent 
pr'isofl81P '!au Two o·f these bur'lals have been the subject of a 
previous report (Keepax 1973), tlsnce the present work is 
prilnarily concerned with the remaining 12" 

The human remains 

1. Sex, agg and bone preservation 

Bone preservation was scored as good, moderate (Jr poor on the 
basis of gr"DSe inspection of the remainso 

Sex was determined usir19 dimorphic aspects of the pelvis and 
!::;kull (I-\loJ"'k!::;hop C)·f EUI'''C)PE'~it:irl (.·~Jnt.hl'''C)pC)1 C)(;.:ji !l:;"t.:!l:; 191::10)" 

For immatlJre individuals age at death was est.imated using 
dental development (IJbelaker 1978a Fig" 62) and epiphysial fusion 
(Workshop of European Ar,thropologists 1980: Fig" 6)" Dental wear 
is probably the most reliatlle basis ·for" estimating age at ejeath 
for adults in archaeological collections" However dental wear 
could not be used to age the Launcestorl Castle 3ejults: 
insufficient immature individ\Jals are present to 8!stimate the 
rate of wear" irl the group urlder stLldy~ as recommended by Miles 
(1963'. Research by Brothwell yielded a chart (Brothwell 1981: 
Fig" 3.9) r'elating molar wear tiJ age in arct,aeological jnaterial~ 

however this is only applicable up to arId including the Mediaeval 
per'iod; dietar'Y changes dLlring the Post-Mediaeval peri(Jd mean 
that Brothwell 's st.andards cannot be applied here. Thus, 
altt,ough it was f'ecorded~ molar wear is of little use in age 
estimation in the present case. The morphology of the pubic: 
symphysis (Suchey at alII 1987~ 19813) and the state of closure of 
the skull sutures (Peri2oniu5 1984) were used to estimate adult 
age at death; these methods are somewtlat imprec:ise~ hence the 
rattler" br"oad age categor'ies for many adults shown in Table lH 
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A skeletal element was sC(Jred as pr'esent if it was F'spresented 
by a complete or incomplete bone~ A few stray hUjnan bClnes were 
present in liom9 C[lntexts; these are not included in Table 2n 
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AlthOIJgh the bones were generally fairly well preserved, in 
most cases they were r'ather fragmented~ This sever-ely linlited 
the amOIJflt osteometric <particlJlarly cr"aniometric) data which 
could be obtainslju The fr"agmerltary state of ttlB f-emains appears 
to be partially due to factof"S operating duriflg the skeletons' 
S(]jcJurrl in the s(Jil (eug" t)reakage by tV'ee f"Oots, soil preSSLJr"e 
etc) although ttlere are a significant number of fresh--looking 
breaks, suggestin~ damage dlJY'if1g excavation or storagsu Tt18 
ma.jar reason why some skeletons arne rather incomplete is damage 
to the bur'ials by later" featuresu 

Ten skeletons are male (including one probable male) and only 
one is female; this sex imbalarlc:e~is significarlt according to the 
b :1. n 0 Hi:i. i::i], d :i. !::; '1':. !'" :i. but: :i. c). n ( p ::::: ::)" E$ t.:)}( :1. 0 "" .. ,,:') " I +~! i::l, '1:5 !::; i~:~ j~~~ fi'i !::; !) 1'- 0 b i::t b 1 E~\ 'I 'l'.: h I:,,~ 
intermeflts are of prisoners fr-om the gaol then this might reflect 
an overall prepoflderarl(:e of male inmates if) ttle gaol, or~ 

perhaps? that morNe female burials are located in other~ 
LJfleXcavated, ar'eas 0+ tt18 siteu 

2E Metric variation 

. .(i!~J." ... J.:},t;,,{€rt,,!::.\.!:'.~ .. €~. 
Stature was estimated +r"oln ]'Of1g"-bone length usirlg the formulae 

of Trotter & GIeser (1952, 1958)u 'fhe results are show in Table 
"W .... ' " 
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"rhE~ HlE1an mj;:\l(~:~~ !:i;t. i::i.t. UI'" E·! at l.. .. i:':\unCE~i::)tc:;n il::) :l.66 .. 0cm (~.:.:;'!::.:;tt) '1 with j~-\ 

range of 156.7-·176~6cm (5'211'-5':1.0 11 )" Ar'chaeological Inaterial 
from LCJndon IJated 1650-"1750 gave a figure for" mear) Inale stature 
of 169~2(:m (complJted from mean femur leflgth (Pears(Jn & Bell 191c~, 

qLJoted if1 Huber 1968) LJsing Tr-otter & Gleser's (1958) formLlla)u 
Steegmarln (1985) COflducted a study 0+ individual stature in 18t~1 

centur'Y nlilltary recr'uits from allover" 13r'eat By·ita:i.rl using 
document.ary SQurcesu Acceptir19 war-time recruiting cCJhorts as 
LJflbiased statlJre estinlates (Jf tt18 nlale ~)opulation fr'om whi(:~1 t~ley 

were drawn (which Bteegmann argues is probably reasonable) a mean 
male adLllt statLJre o·f 169u5cm is obtained (fer tt19 per-ied 1776-" 
1782). The formulae of Trotter & GIeser give an estiAlate of 
maxinlum adult stature, achieved during early adulth()od (pf"obably 
at about 21 years in the 18th cerltury according to Steegmann's 
1:igUf"8S)H Irl middle and later' year's statuF'e declines sligtltly, 
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mainly due to degenerative changes irl the 5o·Ft tissues~ hence 
C:i:':\I'''f~~ :i. !iii 1'''E·:-qU:L I'" {.:\.!c! :i. n cnmpi:';il"'i nq !::;t.i:i\t:.UI'''E~ ·f: :i. {.:;JUI'''f.~!~; -f1'''CJIn r::il'''c:hi::''(\~~Dl O{]:i. (:i':'!Il 

with those ·from documentary sources" The maafl age o·f Steegmann's 
1776 .... ·1782 cohort was 25H2 yearNs, hence tlis figures should form a 
valid compar-ison 'For archaeological data~ '"he Launceston Castle 
stature figlJres are flot exc:eptional if I the light of docunlsntary 
and other archaeological data" 

.. ~..!a ... ~ ..... ",tlg:~r.: .. :t.!.:;; .. , ... ,}!!~.D .. rJ ..... ..!. "D.J~i:~J.Hj:J.:;.: , ..... :!: .. .cU;~ . ..:!.'."E:..!!~~.!.:!i. 
TtlB meric index is a measure of the arlterio-posterior 

flattening of the feoiul'" in the sub·-tr"oc~lanteric 1"'8gion; cnemic 
index expresses the transverse flattening of the tibia in the 
region of the nutrient faraolerlu Tt18 pr"ecise signific:arlce o·f 
these indices is uncertain, although they are probably explicable 
in tar/liS of adaptation of the bOf18S tC) mechanical stresses.. Tt,e 
indices wer"e taken according to the definitions of Brothwell 
(1981g 88-89)H "'he reslJlt!5 are shown in Table 4" 
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Ifl only one irlstafl(:e could the cranial ifldex be detel"'Rlined: 
'fJMgP had a cranial index of 74.'7 (dolichoc:ranic)~ A few other 
cl"'arliaI and mandiblJlar RleaSIJrements were also taken, tt18 'Former 
according to tt19 defiflitions of H(Jwells (1973) and the latter 
ii:\CCDI'''c:I:i.I''I(] t,e) thE' cI(·~~+init::i.CH·i!::; D+ E!rclt:,hw(\·~ll (19f::):I.)" 'rhE~ t'''(\·:~!::;ult!::f 

are listed in the ApperldiH~ 

3. Non-metric variation 

Non-metric tr"aits take the form 0+ minor variations in skeletal 
forln SUC~) as prssen(:e or absence 01: borlY spurs iJr fOI'''amirlBn Far 
at least some of these var"iants there is evidence that they are 
to sPine extent inherited, althoug~) the c:aUSBS of marlY ,"emairls 
ob~:;;CUI'''(~.z." 

Ttlirty-three cranial and 20 ,JOs·t"-cranial non"-metric traits were 
scored on a presence/absence basis~ Trait de·finitions were takerl 
mainly from Darry & Darry (1967) and Finnagan (1978). 
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TJM:B 
Metopic suture 0 
Ossicle at lambda 1 
Lambdoid ossicle 
Inca bone 0 
Sagittal ossicle 0 
Ossicle at bregma 0 
Coron.l ossicle 
Fronto-tempor.l arti culati on 
Squamo-p.riet.l ossicle 
Epipteric bone 
Pariet.l notch bone -/0 
Auditory torus 0/0 
For amen of Hushke 1/-
Ossicle at asterion 
Clinoid bridging 
Pal.tine torus (I 

M.xillary torus (I 

Hastoi d fora"en 

TJM:D TJM:E TJH:F 
1 0 

(I 0 
o 
o (I 

o 0 
-/0 
-/0 
-/1 

0/0 OI-
l/I 0/-

o 0 
o 0 

.,tr.-sutur.l 0/- 1/1 
-/0 0/0 

TJM:S 
P 
1 
1 
o 
o 
o 
o 

0/-
0/0 
0/-
0/0 
0/0 
0/0 
0/­
I/­
O 
o 

TJM:I 
(I 

1 
o 

010 
010 

o 
(I 

TJM:J 
o 
1 
1 
o 

o 
o 

010 
0/0 
010 
0/0 

(I 

0/0 1/1 1/1 
010 010 010 

TJM:L TJM:N TJM:O TJM:P 
000 

o 

o 
(I 

(I 

o 
o 

o 
o 
o 

(I 

1 
o 

(I 

o 
0/-
0/-

0/- 0/0 
0/0 0/- 0/0 
0/0 0/- 010 

o 
o 

0/0 

-11 1/1 0/0 
-10 010 I/O M.stoid foramen absent 

Double condylar f.cet on 
occipital -/0 -/0 0/0 % -10 010 0/0 
Pariet.l foramen 1/0 0/1 
Accessory infra-orbit.l 
/ora"," -/0 
Zygomatic-f.ci.l foramon 011 011 
Divided hypogloss.l canal I/O -11 
Posterior condylar 
canal patent 0/1 011 
Precondylar tubercle 0/0 
For.,~n ov.le incomplete -/0 
Accessory lesser p.latine 
foramen 
Supra-orbital for am," 
complete 
Maxillary M3 agenesis 
Mandibular M3 .genesis 
Mandibular torus 
Mylohyoid bridging 

1/- -/0 

0/- 0/0 
1/0 -/1 
0/0 0/1 
o 0 o 

1/- 1/0 011 1/1 0/1 010 0/1 

010 
-11 III -11 110 
010 % 0/0 

010 111 1/-
010 % 010 

1/- 0/1 -11 
010 

111 1/1 0/0 

011 % -11 -/1 01-

1/-

PI- -10 % 010 -10 I/O 
010 010 01-
1/0 110 % 0/0 
000 0 

010 010 

011 

111 
0/0 010 
0/0 010 
o 0 

l=trait pv"esent P=partial trait manifestation O=trait absent '-=no 
observation possiblsn Scores -for bilateral traits are presented 
as SCCJre for" left side/score for r'igtlt 5ide~ 
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TJM,B TJM:D TJM,E TJH:F TJM:S TJM:! TJM:J TJM:L TJM:M TJM:N TJM:O TJM:P 
Fossa 01 Allen 0/0 1/1 0/0 1/1 0/0 010 0/- 0/0 0/- 0/0 
Plaque formation 010 0/0 0/0 0/0 010 -/0 0/- III 0/- 0/0 
Exostosi s in trochanteric 
fossa 0/- 0/0 0/0 -/0 111 I/- O/I 01- III 
Supra-condyloid process 0/0 -/0 0/0 0/0 -/0 0/0 0/0 010 0/0 010 -/0 
Septal aperture 0/0 -/0 0/0 I/O -/0 0/0 0/0 -/0 0/0 0/0 -/0 
Acetabular crease 0/- 0/0 0/0 0/0 0/- 0/0 0/- 0/0 
Accessory sacral facets 
on ilium 0/0 0/- 0/0 0/0 0/-
Spina bifid. occult. 0 0 0 0 0 
Sixth sacral segment 0 P 0 0 
Acromial articular facet 0/0 0/- 0/0 -/0 0/- 0/- 0/- 0/0 0/0 
Os acromiale 0/0 0/- 0/0 -/0 0/- 0/- 0/- 0/0 0/0 
Supra-scapular foramen -/0 0/0 0/0 -/0 0/0 -/0 -/0 1/- 1/-
Vastus notch 1/- -I! -/0 0/- I/! 0/0 0/- 0/- 1/-
Vastus lossa 1/- -/0 -/0 0/- 0/0 0/0 0/- 0/- 0/-
Emarginate patella 0/- -/0 -/0 0/- 0/0 0/0 0/- 0/- 0/-
Anterior calcaneal 
facet double 1/1 -/1 0/0 -/0 0/0 0/1 0/0 -/0 -11 
Anterior calcaneal 
facet absent 0/0 -/0 0/0 -/0 0/0 0/0 0/0 -11 -/0 
Atlas facet double 0/0 0/0 0/0 0/0 111 1/1 0/0 0/0 
Posterior atlas bridging 0/0 110 0/0 010 0/0 1/- 0/- 0/-

Lateral atlas bridging 0/0 0/0 0/0 0/0 0/- 0/- 0/0 0/0 

:1. "'''t "" ",,:1. t. prt?!ii)((~~nt: O~:::t.I''' !!":\ 1. t ii:{ b !::j.E~n t F' ::::: p ii:\ I'" t. :i. E:\]. t,'''ai. t. m i::\ n :i. ·f: E~ !~)"I".: at:. i Df") ·····:::::nCi 

Dbir:i-€~I'MVii:it. ion Pf)S~5i bl f.0u !:3c: C)t- f.~\~~j for" bj.l Eil.tf!.,~It'··i::{l t r' ii:\ 1. t: ~!5 ~'i:\I'H f~\ pl'M (;~s(~~n t(~~d 
E:\ !:~, Ej.C:OI'··E~ fOi'"" ], Ed:t. ~::i i cI E' / ~::j. c c:i I'" {\:~\ 'few' ,'''j, ,]ht !Hi dEl" 

"1"1") '" VE'I,··tE~bl'·· f.':!. 1 col urnn-r:5 (if TJI'i: D IT:lncl "!',JI1, I shCll!-s vii:\l"'i ati C)n~s in t.h(',' 
ar'eas of trarlsitiofl bet.ween vertebral types.. In TJM:I there is a 
supernumary facet for articlAlation w1.th the occipital bone on the 
left tr'ansverse process of ttle atlas~ the area of the oc:c1.pital 
bone with which 1.t would have articulated is missingu The last 
thorac1.c vertebra bears !IJmbar-·type facet .joirlts~ Ttl9r9 is 
P ji:H'" .\: i. -ii:! 1 ~::;i:!1.CI'·· ,'::11 i. S.ii:\t. :i. on cd: th€;~ ::5th 1 umtHH'" Vf:'?I'M t €-?b 1'" ;":1 vi i::\ an 
al''"ticulation between its left transverse pr'ocess afld the 19'ft 
sacral alau Lipping and porosis suggestive [If degerlerative 
[:~)aflges al'''e present, implying that movement was possible at t~I1.S 

i::I.l··M 1:. :i. cuI at. i iJn" 
l'JMeD shows what might be classified as a cervico-,thiJracic 

transition vaf"iation~ The I'""ight transverse process of the last 
cervical vertebra is th1.c:kened and el(Jngat.ed; the left is of Dlore 
normal appearance but bears an un'fused epiphysis near its tipn 
There is also a project1.orl on the le·ft side of the vBrtebr""al body 
bear1.ng arl unfused epiphysis at 1.ts tip" The morphology of the 
left transverse process and the le·ft side of t.tle centrum is 
suggest1.ve of articulations for a true cervical rib~ althougtl the 
Y"ib 1.tself was flat I'""ecover'ed" Ttle erl1srged r"ight tr'ansver'se 
process might be cons1.dered a r\Jdinlsnt.al''"y cervical rib (Sctlmorl & 
Jungh""nns 1971, 57-8'. 
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4. Pathology 

.{;i~) .... P.!!;:D:I;;,~J. .. .JJ'!!:tJ)JLtq9Y 
(i) Dental caries~ Dental car'ias was scored as preserlt C)Y' absent 
in each tooth, and as present or absent in individuals with one 
c)r more fLl11y erupte(j teeth available foy' study~ (Jrl ttlis basis 9 
out Q·f 11 in(jividuals for" whom the condition could be scored 
showed derltal caries" 
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Of a total of 158 teeth 28 (17n7%) are carious 

Although it must be consider"ad a multifactorial disease, Inany 
studies have shown a strong correlation between caries Y"ates and 
c:onslJmption of carbotlydrates, particularly sugars" During the 
Post'-Mediaeval period sugar became m(Jre widely available in 
Erlglan!j ttlan it had been hitherto; irl additilJfl food becafne sCJfter 
and more refined (Hardwick 1960~ Moore & Cor"batt 1978)n 
Consistent Wittl the above rates of (jerltal caries ganer"ally roee 
afld dental attrition fell compared with earlier periods~ 
Estimates of car"ies rates with respect to total teeth in skeletal 
material dating from 1600,"·1800 vary from 10-20% (Hardwic:k 1960; 
Brothwell 1959); ttlU5 the figur"8s 'Fc)r" Launceston Castle canrlot be 
considered atypical for the period" Dental attrition tends to 
in~libit fOf"mation of caries cavities orl the occlusal sur"i:aces of 
the teeth by obliteratirlg the pits and fissures which may act as 
foc:i ,for caries, and exerting a clearlsirlg ~ffec:t on the teettln 
Moore & Corbett (:l9'78) noted .n incre.aing predilection for 
oi.'::c::] U~'i~I::tl C:I::tI'''j, El!i!i cluJ'''i nq thE':" F'cJ~'i;t:""'I'!If.,,~~c:lj, l:;i.~,:~,\val PENr':LI.'.)c:/ I::l.nc:l 1::,\!!,;l,:ij.OC:i (::\t:€i~d 

it with a reduction in dental attrition~ In the Launc9ston 
material many of the car"ias cavities are rattler large, destroying 
consider"able areas o'f dental crown; in such casas it is 
inlpossible to deterfnine their point of origifl on the tCJOttl. In 
cases where cavities are sufficiently small to determine their 
initial location many war's seem to have or"iginated on the 
occlusal surfac:e (Plate 1)~ 

AltholJgh dif'ficLllties in accurately deter"lninirlg age in adult!s 
make firm conclusions ilnpossible, the impression was that the 
rate of dental wear varies markedly t)etween ifldividuals;, perhaps 
suggesting marked differsflces ifl the consistency of the diet 
between individuals buried at Launceston. 
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(il) Ante"-mortejn tooth los5" This was scored on a presence­
absence basis for each erupted tooth position! afld as preserit or 
absBflt in individ\Jals with one OV" more tooth positions available 
·For study. On this basis 8 Ollt of 10 individuals stl0wed arlte­
mortem toottl l(Jssu 
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Of a total of 254 tooth positions! 72 (28.3%) show ante-mortsln 
"l':. OC)t. h ], o!::;!~; 

Major causes Q·f ants"-mortem toot~l loss irlclude dental caries 
{and di~:~f~~<:1j;5E~~:5 o·f: t:hE~ p~:0v"ic:;dont{:11 t:i~5-c.:;Ui~~j5" BI/··ot:.h\.·J(\\~.ll (:l.9~59) +cJund 
a rate of arlte-'mortem tooth loss Q·f about 13% with resr)ect to 
total tooth positions in skeletal mater-ial dated 1600'-1800ADu 
Against this the level in the Launceston material looks ra·ther" 
high~ however little can be inferv"sd fy·oln this given the small 
size of ttlB assenlblags. The v"ate o·f arlte-nIOr"tem tooth loss at 
Lauflceston is also inflated by the presence of 2 edentulous 
individuals ('J'JI1~J and TJMgP)~ 

(iii) Periapical dental abscessesH These are sC(Jred in terms of 
nlJmber Q·f affected toottl pos;itions in an analogous fas~lion to 
ants"-mortsln tooth lossQ Five out Q·f 10 individuals for whclm 
obeer'vatior) cOIJld be mad~ stlowed one or more per'iapical derltal 
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Of a total of 254 tooth ~Jositions, 18 (7nl%) show a periapical 
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Of the 18 abscess cavities, 8 were at ttle apices of teeth wh(Jse 
plAlp cavi·ties had been exposed to infection by dental caries~ one 
was situated as t~le tJase of a tooth whose pulp cavity aprleared to 
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have beefl exposed by excessive wear and in the remaining 9 cases 
cavities were located at sockets wh(Jse teeth Wer"e lost post­
mortsln so their cause was unc:lear. 

(iv) Dental calculus~ 

teeth COflsisting of calcium salts arl(j! 
is a concretion on the 
in life! organic: matteY' in 

which flourish numerous bacteria. It may be considered as 
nlinsY'alised dental r)laque and is associated with poor" oral 
hygiene~ Of 8 individuals who could be scored for tt18 COfldition 
6 stlowed it to grade I! and 1 tel grade II~ Ofl )obney & 
BrCJttlwell's (1987) scale~ Hillson (1979) has emphasised that 
while a low [lY'al p.i favours tt18 development of caries cavities, 
calculus tends to form under conditions o'F high pH. In this 
ligtlt it is iflteresting to note ttlat irl "'JMtlD the marldibtJlar left 
Hi shows gross approximal caries and the occltJsal surface is 
IYlainly covey'ed by calcllius depc)sits, as to a lesser extent is; tt18 
crown of the neighbouring M2u In addition~ dental calculus in 
tt18 Launcestofl aSSeiYlblage is ganef-ally confined to ttle cervical 
regions of the tooth Cf"OWnS; in TJM~D the arlte-Inortem loss of the 
c)cclusal partners of the above teeth facilitated the accreti(Jn o'F 
deposits on their occlusal slJrfaces~ 

(v) Perio(jontal diseasBu TJMtlE arid TJMtlI show pitting and 
porosis of the interdental septa~ together with some probable 
alveolar resorbtion, suggestive of periodofltal diseaSBu 
Periodorltal disease is an inflammation of the gums and ottler­
periodontal tissues associated wittl poor oral hygiene. 

(vi) Dental aflamel hypoplasiasu These appear macros(:opically as 
linear" barlds of dapy'essed erlsmel or ar'eas c)f pitting (Sarrlat & 
Sctlour 1941). They are associated with a wide variety of 
5itY'eSSoY's incluciing infe(:tiou5 diseases arid nutritional 
deficiencies (f~indborg 1970~ 138'-210)u 'fhe anterior dentition 
appears tC) be more susc:eptible tC) hypoplasias than ttla poster"ior 
teeth (Goodlnan & Armelagos 1985)u Eight individuals had anterior 
dentition in sufficiently IJflWOrn state for hypoplasias to be 
scored~ of ttl9S8 4 showed the presence of defects~ 'fhe location 
D'F defects on ttle tC)ottl was used to estinlate the age at which the 
individual sllf'Fared ttle stY"ess episode which gave rise to the 
hypopl i:':i!:;;i ii:l '! 1..\1::;:1. n(;,:) ,\":,hE~ m(:~,thC)clol nqy 0+ E1oncjme:in ({\,)t ;;":\1" (:I. 9ElO) " 
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The severity of the defects on the anterior dentition o'f TJM~B 

is notable~ particularly the ay"eas of pitted~ tnalformed enamel Ofl 
the canine teeth (Plate 2)~ slJggesting a prolonged and perhaps 
severe period of disease and/or" p[Jor nutrition. The defective 
E~nii:\mE\l !i:;E,~(,:::!m!:;j. t:,D h i::\ \IE,:,! pi'" (:~,!(::i. p:i. t {:;\t·, (·~,~d t h(~:,! + 01'" IBi:i\t, :i, Dn [j·f i::\ c: 1:':\I''':i. f:~~!::i-

9 



cavity on t~le lingual SLIy"fae:e o'f: ttle cy"own of t~le left marl(jibular' 
canine. 

l'tlB crowrls of the 1st r)sr-nlarlsnt molars of l'JM~G stlQW rather' 
more than the usual numbers of pits arld fissures (particularly 
ttle nlandiblJlar Inolars)~ It nlay be that these are simply rlon-' 
pathological variants, but it is more likely that they represent 
dental erlalnel tlypoplalsias, in which case the stress erlisode(s) 
wtlich gave rise to ttlsnl occurred aroLlnd time of tJirtl'~ 

(vii) Miscellaneolls. 'fJM:O tlas a large cavity (approximately lcm 
interrlal diameter) in the anterior part of each maxilla, 
coritinuQU5 with, and partially destroyirlg the sc)ckets of the 
incisor and canine teettl (Plate 3). The internal surfaces o'F the 
c:avities are lslightly rOIJgherled and sclerotic. Ther'e is slight 
cavitation in the root of the left Inaxillary ms(jial incisor" The 
lateral maxillary incisors are Rlissingu When t~le canines arid 
medial incisoY"s are placed in their sockets (Plate 4) their 
crowns allnost touch~ leavirlg insllfficient r'oom for lateral 
incisorsu 'rher"e is a small soc~cet filled with bone just distal 
to each carline; these are pY"obably sockets ,for deciljuOIJS canines 
whose exfoliation was delayed, forcing the permanent canines to 
erupt mesial to ttleir' usual positionsh 

One pCJssible explanation for the cavities ifl tt18 maxillae is 
that they are a consequerlce of periapical abscessingh The crowns 
of the incisors and caniflBS are intact~ hence the cavities cannot 
be a result of alveolar irlfection via these teeth~ alttliJugtl one 
could argue that they may have originated via irlfected lateral 
incisors whic:h were b(Jth slJbsequerltly exfoliated" Several 
factor"s argue against this explanation~ there seems to be 
insu'fficient space irl the maxillae for the lateral inc:is(Jrs~ 

suggesting that they may have been congenitally absent or" at 
least failed tC) erupt, afl(j ttle vey"y lar'ge size (Jf t~)e lesions 
and, more particularly, their bilaterally symmetrical nattJre is 
atypical of cavities associated wittl per'iapical irlfectic)rl~ 

It seems possible that the Inaxillary lateral incisors were 
inlJJacted, or, more likely ttlat ttlSy were congenitally absentu 
When a tooth ,fails to develop a primordial cyst may 'F(Jrm via 
degeneration o'f the dental follicle (Shafer at al. 1983~ 259); it 
may thlJS be that the cavities in the maxillae of TJM:O represent 
primordial cysts asscciate(j with ttle degeneration of the enamel 
organs wt1icll would I,ave 'for'mad the cr"owns of tile lateral 
incisors~ A dentigerous cyst originates after the crown of a 
toottl flas formed as a result of accIJmulation of fluid between the 
r'educed ana/Jlel epitheliuln and the tooth cr'own~ (jentigerous cysts 
ar"~ asso(:iated with an unerupted or impacted teeth (Shafer at al 
1983~ 260-261)~ HsrlCS if or1e accepts the scenario ttlSt the 
later"al incisors failed tel erupt (and were resorbed or lost post,~ 

Inortefn) the cavities "light repr"BSerlt dentiger(JLl~S c:ystsu 
ThlJs, altho\Jgh the most likely (Jf the above diagfl0ses of the 

cavities irl the /naxillae o'f: TJM~D is perhaps that t~ley are 
primordial cysts~ a firm diagflosis remains SILISivsu 

'rtle harej palate of TJM~E has a small area 01: frler'eased 
pitting (Jfl its inferior" surface arId a similar-sized (approx~ 

2x4mm) pitted area on the sUperilJr sur"fai:e~ ttlese are indicative 
of small, localised ay"sas of infection. 
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l·Me right tt1ird mlJlar in a mandible i:rom context Z~J 20 684, 
present as a stray bone in burial TJM~E~ is erupting at an arlgle 
45 degrees mesially and is impacted against the distal root of 
the neighbouring second molar. ·fhe left M3 is also angled 45 
degrees mesially but has erupted ·Fully. The crOWf1 of the left M2 
has suffered destruction by dental cay·ies only one root remains 
irl the sClcket. It i5~ ~lr·obab18 that this ciestv'IJctiorl of ttl8 cr"owrl 
of the left M2 allowed the left M3 to erupt despite its abnormal 
clrientation. ·J·he Inaxillae assc)ciated with this mar1dible St10W 
bilateral absence of the third molars. 

""~..!;;t.L .... "!::j.r: .. ":t.tU:.:· .. GH;!};~~.:t . .!::!...:.i:. . .!#::.~!}.. 
Degenerative joif1t disease may be divided into two categoriesll 

that affecting the verHtebral bodies is termed osteopt1ytosis 0f1d 
tt1at a·ffectirlg the other· joints is termed osteoarthritis 
(following Collins 1949). Both hlJrnan and animal studies have 
shown that mechanical str'Bss is an inlportnnt factor· if1 the 
aetiology of degenerative joint disea~;ea The most usual cause 
seems to be repeated Rlinor traumata as might result frclm day to 
day activities; this leads to degeneration of the intervertebral 
disc or joint cartilage with sLlbsequent Inacrosc:opic bariY changes, 
including marginal lipping and joint surface irregularitiesu 
Factors implicated in the prevalence of degenerative joirlt 
disease include individlJal age and the degree of physical stress 
on the .joints in life" 

Degenerative joint disease was distinguished fr·om other 
arthropathies \J51ng criteria described by Steinbock (1976) 
[)1,··t:nf;;~I'·· ;t:~ F'ut.~E~c:hi:i\I'·· (:1.9f.;)~::.i;) iiAnd F~Ol.:;.I{:~~I'·'!::; f~~t. i£:\]." (:1.90·7)" 

The presence elf osteophytosis and osteoar""thr-ttis was l$cored as 
grade I, II or III witt) reference to the schenle of Sagar (19~)9, 

reproduced in Br""othwell 198:1.~ Figu 6"9),, The results (adlJlts 
only) are stl(JWn below)" 
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(i) F~racturesn l'hree individlials, TJM~I, TJM:J & TJM:F), show a 
total of 6 fractllr"e5~ a prevalence wittl Y"espect to total 
iderlti·f:iable bones <calclAlated as; described for" Table 2) of 
6/1 lIE!" 

l'JI1:I shows 2 Y'ib fJractures and a fracture to the base 01: the 
right 1st metacarpaln All are firmly tleale(j. The metacarpal 
fractuY'e is (JbliqlJB Wittl a fissure runrlirlg across the dOY'sal 
margifl of the proximal .joint surface so that the arti(:ular facet 
is displaced in a volar/distal direction (Plate 5). 'rtley'S all;o 
seems to be another fractlire line acv"oss ttle volar' edge of the 
av"ticular facetu Frac·tlJres of ttle 1st metacarpal involving the 
proximal articular surface are termed BerlYlett's fractur"es~ They 
may be a cOflssquerlce of a blow to the tip []·f the ttlumb an(j tend 
to be more frequent if' the dominant hand (L"ipscombe 1982~ 760-' 
762) " 

TJM:J StlOW5 healed fr"Bctures of a le·ft and a right r"ib, bottl 
situated fleay' their sternal ends~ The skeleton of this 
individual was rather osteoporotic (see below)n The r"ib 
·fy"actures are united by callus composed of flew, woven bone, 
suggesting that they occlJrred not long bafoy's deattln It thus 
seems pc)ssible that loss of bone mineral was a predisposing 
factor to ttl9se 'FracturesH 

'rJM:F~ stlowS an oblique {:racture of tt19 nliddle ttlird of the left 
clavicle. Althougtl it is firmly united the bone is lcrn shorter' 
that its counterpart Ofl the rigt,t hand elden The line 01: 
fracture is clearly visible Of1 the radiograph <Plate 6) ~ as is 
the over-riding o·F the fr"actursd erlds~ Clavicle fractures oi: 
this sort are fr"equently a result of a 'Fall Ofl an outstretched 
hand oy· on the point of the stlouldeY'n 

(i i) Bchmot'''l' ~i:; nod(::~~::;." (·~n i nt(\01"·\/E~l"'t(:~~l:Jr"i~·!1 eli ~:;c c:C)n~!:;i lr.;t~!:; D-f i~i t.ou(;.:Jh 
outer layer" (the annullJs fibv"osus) surl~ollnding an inner core (the 
nuclelJs pulposus) which, unt.il early aelulthood, is composed of 
semi-"gelatinou5.natel"·ial" Ifl younger individllals exc:essive 
compression of the spine (as might occur dlie to t,eavy li'fting) 
may result in extrusiOfl of material fY'om the nucleus ~)IJlposIJS 

into the 3(jja(:ent vertebral body~ Tt18 bony manifestation o·f this 
is a bony pit or c:le'Ft the Schnlorl '5 rloden In so.ne individuals 
c:ongeflital weakness in tt19 car"tilage plate of the vertebral body 
may increase ttl9 likelitlood 0": forlnation of Sctlmorl '5 nodes, but 
there is no doubt that a single tralJma may rupture a healthy disc 
(bchmcH'''l 2~ I Jun(.:,:ti"l;;·:in n !::f :1.9"7:1. r. :I.~::;i::j·"··:l.6B)" 
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(iii) Soft tissue trauma~ The left femur of TJMIE shows a smooth 
exostosis on its lateral surface just super'ior to the gv"eater 
trochanterH~ It is abolAt 5cm long and v"iees about 1cm prolle! of 
the surface (Jf tt1e nor'AlaI cortexu 'fhis probat)ly represents 
myositis ossi'ficarls circulnscf"iptau Myositis ossificans is a soft 
tissue ossi'fication5 althougt1 it may arise spontaneously, if1 
about 60-75% of cases there is a history of single or repeated 
tr'Bumata (Resnick & Niwayama 1988: 4247,-4253)" The calcified 
fr"agment often initially lies near, but is separate from~ a bone 
blAt slJbseqlJently mev"ges with it (ibida)" 'The lateral surface o'f 
the proximal femur is an area exposed to trauma and tlence is a 
not irlfreqllent site for the lesior1 (disclJssion in Norman & 
Dnr f in~:.~n :l 9'70) ~ 

(d) Cr1bra orb1t~)1a 
Cribra ov"bitalia takes the form of small pits or pef"foratiorls 

in the orbital rnofs~ Of the 9 individuals wtlo CCJuld be s(:ored 
+01'" tl"ll:!' cond:i,t,:i,on :I. ('r.JI"lcD) ;;;;1"1 OW ";J::I 1""1;;;101"110;" 0+ nl'''otl''l'~€i,1:1. 'I;;; (:1,'1[1:1.:: 
Fig# 6.17) cribriotic type. In addition this individual shows 
pitting and saine str'iations composed o'f coalesced apertures Ofl 
tt1e outer table of both parietal bones (the inner table is 
r1c)rmal). The lesions av"s mairlly c(Jrl'fined to the area between tt1e 
parietal eminences an(j the sagittal S\Jture~ It seems probable 
that tt18se lesions V"epV"BSent porotic hy~Jer'ostosis of tt18 crarlial 
vault - cf"ibra crarliin It seems probable that both critJr"s 
orbitalia arid cribra c:ranii share a common aetiology~ iron 
defi(:iency anaemia CHanger1 19'71~ Stuart-Macadam 1'~8(~)~ It also 
seems probable ttlat lesions in the orbital roofs may represent 
initial changes whereas severe or prolonged anaemia leads to 
additional lesiof1s or1 the cranial vault (~1engen 1971; Stuart-"' 
Macadam 1989)~ In addition to deficient dietary intake of ir'on~ 

anaenlias may be ca\lsed by gut parasites~ fr"equent if1 tt18 
unhygienic living c:onditions whict1 were doubtless cc)mmon in 
j'::\1"1 t. :i, qu:i. t:, y" 

( E~ ) l.D .. f.J~,G .. t, .. ,~;J;,:~,DjJ,~, 
(i) Non-specific lesions. When it is riot possible to identify 

a particular miCrlJ-organism as responsible for an inflammation it 
is tar'med a f1on'-specific ir1fectiorl. In the LauncBston Castle 
assemblage 2 types o'f non-'specific infection are found: 
periostitis, ini:lammation of t.tle periosteum which results in 
layif1g down of new bone on the lAnderlying cortex~ and 
osteomyelitis, inflamnlation involvir19 tt1B mar'row cavity 
(Steinbock 19761 60)n 

The left tibia of TJM~I bears a smooth swelling orl its arlter'ior' 
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border about one third of the way from the distal end; there is 
sliqtlt pitting and striaticJn o'F tt19 bone sur'face in the ar-sa of 
the lesionu Ttle ,-adiograph shows the swelling to be 
deposition of new tJone \JPon the un(jerlyirlg cortex, the endosteal 
surface is normal~ The left fibula stldWS a cieposit of woven bOfle 
CJrl its poster'lor' sur'face~ ,just ab(Jve ttl9 distal endu 

Ttl9 rigtlt tibia of TJM~P shows slight, well r"emodelled deposits 
o'f pitted borle, fnainly clJnfined to ttl9 later'al lsur"face, as does 
the midshaft area of the 19'Ft fit1ulak 

T'Me above lesions probably represent periostitisu Periostitis 
may be a c(JnseqlJsnce of systemic disease or of local trauma and 
infectionu 'fhe IIJCalised natur's of the lesions in tt18 2 c:ases 
above suggest the latter as the more likely c:alAse; the swelling 
CIYl the SUb-(:IJtanSIJus surface of the tibia of TJM:I is ~Jrobably an 
ossifis(j haematoma, conlsistent with the thesis of local trauma~ 

Documentav"y evidence suggests ttlat c~lr-orlic in'fection of t~le lower 
legs was a common health problem in the 18th century among the 
"lower classes of ttlB community" (Loudorl 1981)~ tlowever' the 
slight nature of the lesions in the Launceston material i;holJld be 
emphasisedu 

'fhe right t'\umerlJs 01: TJMllJ is irr'egulay'ly swollen over muc~\ o'f 
its lerlgth (Plate 7) ~ only the epiphyses and tt18 proximal 
metaptlysis remairl una'f'fected~ Near the Rliddle of the s;haft t~le 

bone is rather roughens(j blJt elsewhere it is pitted but !smooth. 
T'he cortex is pierced by 2 small holes in the ar"ea of the delteJid 
tuberosity" A post-mortem break in the mid-shaft ar-ea shows the 
medllllalPY cavity to tJe narr-owed t1Y carlc:ellous bone. These 
lesions probably rep,-esent osteomyelitis. In osteomyelitis the 
pathological process is one of bone destr"lJction, pus for/nation 
and bone repair, hence the enlarged, deformed appearance of the 
c)steonlyelitic bafla. Abscess cavities develop ifl the t10f19 
interior and in geflsral eventually discharge into the surroundir1g 
soft tissues via a stnlJs irl the c:op-tex. It is likely that the 2 
holes observed irl the cortex of the humerus of 'rJH~J represent 
suctl S;irllJSS!SH Osteomyelitis may arise froln infection followirlg 
local bony or 5iJft tissue injury~ or via ttle blolJdstream from a 
pr'inlary infection elsswher'e in ttle badyu In the latter case ttle 
great ma,jority of cases start in ctlildhood or adolescence, 
althoLAgh ttle ufltreated in'Fectiorl can pere;is;t for decades so irl 
a,-chaeological assemblages adults may stl0W lesiaf15 from disease 
initiated in childhood (Ortner & Putsctlar' 1985: 104f; Steinbock 
1976~ bOf). X-ray revealed no evidsflce for any bony trauma which 
might have initiated the in'fectiorl. HeIst of the origirlal cortex 
seems to t,ave been removed by remodelling, although traces Q'f it 
wer's visible in places on the radiograph. 8(Jttl ttle radiograptlic 
and gross appearance of the bone are sLAggestive of disease o'f 
long-starldingH 

(ii) TL1bercL11osis. T'he IJppep- and much of ttlS lower surface o'f 
the ~Jody of the 5th lUjnbar vertebra of TJM~O has been destroyed 
arlte-jn[JF'tenl~ as tlave ttle ~)edicle~;, so that the flelJr-al arch is 
separate fr"om the remainder (Jf the boneH There is a little 
rea(:tive b(Jrle on the aritericJr wall c)f the centrufIlh Ttle lower 
parts of the body of the 4th lUlnbar vertebra sh(JW extensive 
destructiofl, and ttlere is a sinall erosiorl on the superior- surface 
of the body of ttle first sacral segment~ The walls of t~le5e 
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lesions are irreglJlar and of smoott'~ slightly sclerotic 
trabecular bone. Ifl all casem belns regerleratiofl is flegligible. 
All the lumbar vertebrae are fragmentary and poorly preserved. 
The remairl[ier" of the l:omplete vertebv"al collJmn is nClr-'nal~ The 
18'ft innominate shows deposition o'F woven bone over its general 
slJr'face~ particLl1ar"ly in the region of tt18 sacra-oilier joint 
The involvement of the sacroo-iliac ,joirlt itself canncJt be 
assessed due to post-'Rlortem daRlsge but the distr'ibutiorl of 
periostitis over the ilium suggests that it was unlikely tt,at the 
joirlt was free from disease. 

'fhere is destruction of the 5tt, metacar'pcJ-ptlalangeal joint 
(Plate 8), the sLlrfaces of the lytic area being of fairly smooth, 
slightly sclerotic trabecular b(Jr)e~ and ther'e is rlegligible new 
borle formatior,. In addition 2 intermediate phalanges and ttle 
left 1st metacarpal ar's markedly shor"tened~ and 3 proximal 
pt,alanges are rattler swollen and distorted~ particularly towards 
ttlsir" proximal Brlds (Plate 8)" 

Ttle spirlal lesiorls are strorlgly sugges'tive of tuberculosis" 
Skeletal tuber'culosis is ger,erally a relSIJlt of sBcondar"y 
infection from lesions in ttle soft tissues~ particularly the 
lungs, the bacilli r'eaching the barie via the bloodeitv·eam~ l'he 
bacilli ten(j to locate themselves in areas of haemopoietic marrc]w 
wtlich have higtl inetabolic F'ates; ttlus ttle vertebral bodies are a 
favolJred site f(Jr lesior1s" The lack of bony regeneration~ sir1us 
for"matior) or seqL18stra (cf TJM=J, above) argue fe)r tlJtlsrculosis 
against a differ"ential diagrl0sis o'F osteomyelitis (Steinbock 
1976= 175'f; Ortner & Putschar' 1985= 144f)" The ini:ectiofl of the 
left ilium is likely to be an extension of the lumba-sacral focus 
(Ortner" & Putschar 1985~ 149)" Ttl8 tubular" bones of the harlds 
are also fairly frequent sites for tuberculolJs infection, most 
partic:ularly during ctlildtl00d (Resnick & Niwayama 1988= 2677)" 
In these bones a focus will Y"apidly OCCLIPY the whole shaft~ 
leading to a fusiform swelling~ destr"uction of the growth plate 
by the infactiorl may lead to marked shor-tening and de'formity Q'f 
the bone orl healing" Herlce ttle changes irl the hand borl0s are 
pr"obably also a result of tuberculolJs infection~ however' 
involv9inent of the iiletacarpo-phalangeal joirlt is atypical~ 
although it can (Jccur (Poppel et al. 1953; Ortner & Putschar 
1985: Table 5)" Ttl9 shor'tenirlg of some of the tubLllar bones of 
the hands suggests disease contr"acted during childtl0CJd and the 
IJrlf"einc)dell,ed r'latur-e of tt'le periosteal, bone elfl 'ttle lef't iliuln 
sLlggests that the tuber(:ulous irlfection was also active at time 
o'F death" 

Pulmorlar'y tllber'culosis is pO~JIJlation density depefl(jerlt (jiseass, 
arld as SIJch it may have assumed greater" importance with 
iflcreasirlg IJrbanisatiofl in ttle later Mediaeval arld F)ost·,Mediaeval 
periods (discussion in Manchester 1984)" llCorrelations between 
tuberculosis arid poverty, insanitary living conditions~ the 
absence of healttl care, ar,d inadequate diet are very high, while 
the disease tl0S generally been mClf"e active ir) urban than ifl rural 
areas 'l (McGrew 1(?85~ 338). 
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.. (.:f .. ? ......... L.h:.?..:t .. ~~::.E~!.P .. qI.' .... r:.!.jJit.).:.~. 
All ttlB bone!; of l'JM~J and 1·JI1:L .. ar's r-attler light~ ralJiollJcent 

afld tiave thin cortices. Irl TJM~J there ar-e 2 healed rib 
fractLAF'es (section 4c(i»~ probably associated Wittl ttie general 
depletiofl of bone mineral in this skeleton. In moderrl 
popLAlations bone RlaS!; tends to decrease after the 4th del:ade; t~le 

point at which loss of bone Inineral is classified as osteoporosis 
is artJitr-aF'Y (Kelsey 1987). Alttl0Ugh bone IOS5 with advarlcirlg 
age is more pronolJnced in females~ the phenomenon also occurs ifl 
males. l'JMgJ was the skeleton of afl elderly male blJt j.fl l'JM:L 
age at death was uncertain (although this Rlala was 'Fully adult). 
Prolonged inlmobility Rlay r"esult irl significant 105s of bone 
m:inf:~t .. ·~t'\l (Don~::d.dE)on E~t al. 1.910) ~ I"H.:·:'ncE~ i·f t3ithE~I'" elf" bert.h thl·::~~sf;~ 

individuals tlad beerl bedl r iddefl for arl exterlded period prior te) 
death it may have been a corltributory factor' in the loss of tJone 
mineral displayed by their skeletal remains" 

5. Summary & discussion 

Of 14 eighteenth centur-y inhumations excavated from L,aIJnc:eston 
Castle~ thought to represent inmates fy·om when the Castle was 
used as a gaol~ 12 were examined by the present writer arId 2 were 
the subject of a pr-evious report CKeepax 1973)~ The preservatiorl 
of the bone was gerlerally good, althougtl Olost burials were 
somewtlst fragmentav"y~ Eleven blJv"ials were male~ 2 fetnale and one 
LJnsexable~ ages at deattl ranged ·fr"oin adolescerlt (about 15·_·18 
years) to elderly (probably 60+ year-s)u Stature was lJrlremarkable 
{elr the period" Ttlr'ee irldividuals stl[Jwed healed fractures~ all 
of the type inore probably associated with accidental injury 
r'ather' ttlan inter-persc)nal violerlce; in oris irldividual 
osteoporosis was probably a predisposing factor to the fractures~ 
One pF'obable case of tuberc:ulo5;is~ commorl in ttlB 18tt) cefltury~ 
particularly among those with poor living conditions~ was 
:i. <:1 "".rL :i. -f' :i. E;d" 
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Plate 1: l-t18 01al'1(Jible elf TJM~O showing ca~i8s 011 the enainel 
CF'DWfIS o·f 5 (J·f ttle ino].a~ teeth 



F' 1 ,:::l t:. l':~ ~,-? ~ r 1'-'1 C? in .,,'1 r-I c:! .i. j'-:, I. _I. '! ,,-'t !-- . ,,':\ n 1 n ':'::' ~;~ U + T ,) 1"'1 ~:H ':.1:i. n q u ";\ :I \/:! (:-::' \"-,: 'J ';'; i---I C) \/--.; 't n (~ 

severe erlamel hYI:J(:lpJ.3StlC: (jefec:t':; 





Plate 4: The maxillae of TJM:O with the anterior teeth ifl 

~)ositiorl 



Plate 5: The right 1st metacarpal of TJM~I showing a tlealed 
Bennett's fl'-actuY-e 



Plate 6: .~ealed -Fracture of tt18 left clavicle elf TJM:P 

" i~ 



Plate 7: The right h\Jme~us of TJM:.J 



Plate 8: The metaca~pals and phalaflges of '-JM:O 
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