
The v e r t e b r a t e  remains from Exe Bridge, Exe te r  Led ;& 

In t roduc t ion  - 

The Exe Bridge assemblage, which was recovered i n  1975-1976, i s  the  f i r s t  t o  be 
analysed s i n c e  Maltby's s tudy of Exete r  bones from 1971-1975 excava t ions  (Maltby 
1973).  Maltby's work i s  a  model of i t s  k ind ,  both because i t  sets out  t o  cons ide r  
a  number of c l e a r l y  def ined  ques t i ons  i n  a  c r i t i c a l  and o b j e c t i v e  f a sh ion ,  and 
because i t  provides  a  comparative s y n t h e s i s  of s e v e r a l  s i t e s  w i t h i n  a  c i t y  thus  
g iv ing  a  c l e a r  impression of t he  v a r i a t i o n s  which occurred from s i t e - t o - s i t e .  Th i s  
i s  not  t o  sugges t  t h a t  t h e  r e p o r t  is t h e  las t  word on bones from Exe te r ,  and Maltby 
himself p o i n t s  ou t  t h a t  a l though " l a t e r a l  v a r i a t i o n  has  been e s t a b l i s h e d  t o  be a  
fundamental i n f luence  on t h e  types  of animal bones represenred  ... t h e r e  is no 
doubt t h a t  the  f u l l  range of v a r i a t i o n  has  not  been met", and concludes " i n  the  
ca se  of Exe te r ,  a  more d e t a i l e d  study is . . .  r equ i r ed  of i n t r a - s i t e  v a r i a t i o n s "  
(Maltby 1974: 93-4). The Exe Fr idge  bones must, t h e r e f o r e ,  be considered both i n  
t h e  l i g h t  oE Maltby's work, and a s  new informaelon which sheds l i g h t  on some o F  the  
gaps noted by Maltby. For t he se  reasons ,  t h i s  r e p o r t  Follows a  s i m i l a r  lay-9ut t o  
t h a t  ttsed by Maltby, and i s  a s  f a r  as poss ib l e ,  d i scussed  i n  comparative terms. I n  
f a c t  i t  is  probably more than coincidence t h a t  t h i s  s i t e  f i l l s  a  chronologica l  gap 
i n  Maltby's s tudy - h i s  assemblage comprised only 141 fragments From t h e  t h i r t e e n t h  
century (Maltby 1979: 19)  and t h e  Exe Bridge assemblage from t h i s  per iod  comprises 
over 6,000 fragments.  Maltby sub-divided h i s  assemblage by pe r iod ,  and a s  f a r  a s  
p r a c t i c a b l e  h i s  chronologica l  d i v i s i o n s  w i l l  be followed here ;  r e l e v a n t  phases a r e :  

Md7 - F e a t l ~ r e s  dated from 1200-1300 
??d8 - Features  dated t o  the l a t e  t h i r t e e n t h  t o  e a r l y  fou r t een th  c e n t u r i e s  
)Id3 - Features  dated t o  t h e  e a r l y  fou r t een th  cen tury  
MdlO - Fea tu re s  da ted  t o  t h e  l a t e  fou r t een th  t o  f i f t e e n t h  c e n t u r i e s  
Pml - Features  dated t o  t h e  s i x t e e n t h  cen tury  
Pm2 - Feat t i res  dated t o  t h e  l a t e  s i x t e e n t h  t o  earl-y seventeenth  c e n t u r i e s  
Pin3 - Features  dated t o  t h e  seventeenth  cen tury  
Pm4 - Features  dated t o  t h e  l a t e  seventeenth  t o  e igh t een th  c e n t u r i e s  

'She Exe Rridge assemblage f i l ls  ye t  another  gap i n  Maltby's s t udy  s i n c e  i t  is the  
f i r s t  s i t e  t o  be considered which l i e s  ad j acen t  t o  t h e  River  Exe, and fur thermore 
i s  an extra-mural medieval sample ( s e e  M: 2 ,  F ig  1). Note t h a t  a l l  f u r t h e r  
re fe rences  t o  Maltby 1979 w i l l  be i n  t he  form M: page r e f e r ence .  

Maltby d iscussed  h i s  methods a t  some l eng th ,  but such a  t o p i c  l l e s  o u t s i d e  the  
b r l e f  of t h i s  r e p o r t .  I n  some cases  methods d i f f e r  s l i g h t l y  from those  employed by 
Maltby, and stlch cz se s  w i l l  be mentioned where r e l e v a n t .  I d e n t i f i c a t i o n  records  
and a n a l y s i s  follow t h e  methodology developed a t  t h e  Ancient Monuments Laboratory . 
f o r  computer loosed osteometry ( Jones ,  - e t  -- a l ,  1981),  but because t h e r e  were no 
computer f a c i l . i t i e s  a v a i l a b l e ,  a  manual vers ion  of t he  record ing  system was 
employed. T t  has not  been p o s s i b l e  i n  t h e  time a v a i l a b l e  f o r  a n a l y s i s  t o  f u l l y  
cons t (  r a l l  r e l evan t  t o p i c s ,  and t h e  main empltasis has been placed on Eactors 
which supplement r a t h e r  than complement Maltby 's  s tudy.  

The s i t e  f a l l s  n a t u r a l l y  i n t o  t h r e e  a r e a s :  Tenements A and B ,  Tenement C and S t  
l3drnut:a.s Church a r e a ,  f u r t h e r  s u b d i \ i s i o n s  of the assemblage a r e  i n t o  "Blocks", 
which comprise s t r a g r a p h i c a l l y  r e l a t e d  groups of f e a t u r e s  w i th in  p a r t i c u l a r  phases.  

Quan t i t a t i ve  a n a l y s i s  of the  mammal bones - -- 

The number of fragments of each main spzc i e s  i n  each phase and block can be 
compared Ln order  t o  ascertain long kerm va r l ak ions  f o r  the major s p e c i e s  and t o  
a s se s s  i n t r a - s i t e  v a r i a t i o n s  (comparisons beeween Blocks).  Some 36 Blocks may be 
rlebined, and bones were presen t  i n  32 of them, s o  t h e  d a t a  a r e  q u i t e  compl,-x. 
l 'ahlc I :;t~m~rrnrtscs LhLs q u a t l t t ~ ~ t i v c  inlorrnat io~:  ( t ~ s i n g  tile l ay - -ou~  cmploynd by 
O%'~nmnor, 182: 8-9)* Sheep and goat  a r e  not s epa ra t ed  i n  t h e  t a b l e  because 
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numbers of bones i d e n t i f i e d  t o  s p e c i e s  a r e  f a i r l y  low, and a number of 
i n c o n s i s t e n c i e s  i n  t he se  da t a  sugges t  t h a t  t he  sheep: goat  r a t i o s  may not  be 
e n t i r e l y  r e p r e s e n t a t i v e .  The normal p a t t e r n  f o r  medieval urban s i tes  i s  f o r  sheep 
t o  be i n  t h e  ma jo r i t y  (M: 42; O'Connor, 1982: 40; see a l s o  Maltby, i n  p r e s s )  bu t  
goat  appears  t o  have been a s i g n i f i c a n t  member of t h e  Exe Bridge assemblage, a 
po in t  which i s  d iscussed  i n  d e t a i l  on t h e  s e c t i o n  on Ovicaprids  (pp. 9-20). 
General t r ends  f o r  t h e  main s p e c i e s  a r e  shown i n  F igure  1. 

Much of t h e  v a r i a t i o n  apparent  i n  F igure  1 i s  due t o  small sample s i z e  (eg  Block 
X X I ,  Tenements A and B ( i ) ) ,  and samples of l e s s  t han  50 fragments must c e r t a i n l y  
be regarded a s  suspec t .  The l a r g e s t  (and c o n s i s t e n t )  sample comes from Tenement C 
where, a p a r t  from a d i s t i n c t  jump i n  t he  fou r t een th  cen tury  a gene ra l  t r end  of 
i nc reas ing  abundance of ov i cap r id s  set  a g a i n s t  decrease  of c a t t l e  can be seen ,  
wh i l s t  p ig  abundances appa ren t ly  behave independent ly  of c a t t l e  and ov icap r id s .  I n  
f a c t  t h i s  p a t t e r n  of p ig  abundances apparen t ly  is repeated i n  Tenements A and B,and 
t o  some e x t e n t ,  i n  t h e  S t  Edmunds Church a r e a .  OtConnor sugges ts  such r e s u l t s  
i nd i ca t ed  t h a t  t h e  marketing of p igs  d i f f e r e d  from t h a t  of sheep and c a t t l e  from 
Flaxengate ,  Lincoln (O'Connor, 1982: l l ) ,  and quotes  evidence t h a t  p ig s  may wel l  
have been kept  a t  t h e  household l e v e l  r a t h e r  than  farmed more widely,  and Grigson 
a l s o  comments on such p r a c t i c e s  (Grigson,  1982 a:  302 and F ig  1). Maltby f e l t  t h a t  
p igs  were both reared a t  the household l e v e l  and marketed from o u t s i d e  of Exe te r ,  
p a r t i c u l a r l y  s i n c e  p ig  e x p l o i t a t i o n  became more i n t e n s i v e  i n  l a t e r  per iods  (M: 
59) .  This  l a s t  po in t  i s  less c l e a r  he re ,  though t h e r e  does seem t o  be a d e f i n a t e  
r i s e  i n  importance from the  t h i r t e e n t h  t o  t he  f i f t e e n t h  c e n t u r i e s  and a t  Tenements 
A and R and the  church t h i s  cont inues  i n t o  the  post-medieval pe r iod ,  whereas the  
freqiicncies f a l l  a f t e r  t he  E i f t een th  cen tury  a t  Tenement C.  

The p a t t e r n s  f o r  c a t t l e  and ov icap r id s  a r e  unc lear  Erom Tenements A and B and Erom 
t h e  Church a rea .  The wi ld  v a r i a t i o n s  from Tenements A and B ( i )  a r e  l e s s  apparen t  
from A and B ( i i ) .  This  is i n t e r e s t i n g  because Blocks X X I I  - XXV r ep re sen t  
occup ,~ t ion  a r e a s ,  whereas X X I  and X X I V  appear  t o  be r e l a t e d  t o  rubbish  dumps (from 
a v a r i e t y  of sou rces? ) .  Evidence from A and B ( i )  does i n d i c a t e  a s i m i l a r  p a t t e r n  
t o  Tenement C of i n c r e a s e  i n  ov i cap r id s  and decrease  i n  c a t t l e  from t h i r t e e n t h  t o  
seventeenth c e n t u r i e s  and i t  is only i n  t h e  e igh t een th  c e n t u r i e s  (and l a t e r )  t h a t  
t h e  two a r e a s  d i f f e r  i n  t h i s  r e spec t .  The order  of t he  changes is  d i f f e r e n t :  From 
Tenement C ovicapr ids  r i s e  from c 45 t o  c 60% (with s i m i l a r  range f a l l  f o r  
c a t t l e ) .  This  p a t t e r n  is reversgd i n  th; S t  Edmunds Church a rea  wi th  c a t t l e  
i nc reas ing  and sheep decreas ing  i n  importance dur ing  the  medieval per iod (Blocks 
XXX - XXXTII). With the  except ion  of t he  Church a r e a  r e s u l t s ,  t h e s e  p a t t e r n s  a r e  
c o n s i s t e n t  with those  noted by Maltby (M:26). 

Despi te  the i nc rease  i n  ov i cap r id s ,  c a t t l e  would have remained the  most important  
source of meat a t  a l l  t imes,  and probably rendered more meat than  a l l  t h e  o t h e r  
spec i e s  summed. Maltby considered h i s  evidence i n  t h e  l i g h t  of documentary 
evidence,  and the reader  can do no b e t t e r  than t o  r e f e r  t o  h i s  d i s c u s s i o n  on t h e  
t o p i c  (M:  26-29); s u f f i c e  i t  t o  say  he re  t h a t  t he  documentary evidence is g e n e r a l l y  
i n  agreement with the  above r e s u l t s .  

The oLher domesticated mammals a r e  a l s o  p re sen t  bur always i n  smal l  numbers. Cat 
bone numbers a r e  boosted by t h e  presence of a p a r t i a l  s k e l e t o n  (12 bones) and seven 
a r t i c u l a t e d  bones from another  ( ? )  ske l e ton ,  but  even s o  appear  t o  have been more 
common than dogs, and t h i s  is  i n  accordance with t h e  o t h e r  Exete r  s i t e s  (M: 64) .  
Maltby sugges ts  t h a t  they may have been a c t i v e l y  exp lo i t ed  Eor t h e i r  s k i n s  a s  we l l  
a s  kept  a s  pe t s  o r  used t o  keep down vermin (M:65). There i s  no d i r e c t  evidence 
f o r  t h i s  from the bones but  one need not  n e c e s s a r i l y  expect  butchery i f  sk inn ing  
was c a r r i e d  ou t .  

b 

Conversely,  dogs seem t o  have been p o s i t i v e l y  abhorred by thc r e s i d e n t s  of Exe te r  
( M : 6 4 )  and i n  1423 they were banned from the  c i t y  because they  were be l ieved  t o  be 
a hea l th  hazard, and t h i s  may p a r t l y  account Eor t h e i r  r e l a t i v e  r a r i t y  here  
( a l t h o r ~ ~ h  I t  is an  e x t  ra-mural s i t e )  . 



Again,  Ln common'wttl~ t h e  o t h e r  E x e t e r  s i t e s ,  h o r s e  bones a r e  o n l y  r a r e l y  p r e s e n t  
I n  any oE t h e  p e r i o d s  (M:61), and Maltby p o i n t s  t o  t h e  g e n e r a l  s c a r c i t y  of h o r s e s  
i n  Devon a s  one p o s s i b l e  r e a s o n  (M:62). 

A t  l e a s t  two s p e c i e s  of d e e r :  r e d  and r o e ,  a r e  p r e s e n t  and f a l l o w  d e e r  ( t e n t a t i v e  
i d e n t i f i c a t i o n )  may a l s o  have been e x p l o i t e d .  A v e r y  few bones a r e  p r e s e n t :  o n l y  
Eive bones f o r  t h e  whole s i t e .  The ? f a l l o w  d e e r  bone comes f rom Block X X V I ,  Phase  
Md9-10. 

Both h a r e  and r a b b i t  were e x p l o i t e d ,  r a b b i t  much more commonly t h a n  h a r e  ( n  = 62 
r a b b i t ,  n  = 5 h a r e ) .  T h i s  is i n t e r e s t i n g  because  Maltby c o n c l u d e s  t h a t  h a r e  was 
more popu la r  t h a n  r a b b i t  i n  t h e  medieval  p e r i o d  (M:61), o n l y  becoming uncommon i n  
t h e  p o s t  medieval  p e r i o d .  It i s  p o s s i b l e  t h a t  t h e r e  is a  r e a l  d i f f e r e n c e  a t  Exe 
Rr ldge ,  bu t  w i t h  s o  small a  sample i t  would be f o l l y  t o  p r e s s  t h i s  p o i n t  t o o  f a r .  
A few m i s i d e n t i E i c a t i o n s  (by t h e  p r e s e n t  a u t h o r )  may a l s o  have o c c u r r e d .  

The o n l y  o t h e r  mammal i d e n t i f i e d  is house mouse whose p r e s e n c e  is  h a r d l y  
s u r p r i s i n g .  That  i t  was not  p r e s e n t  i n  t h e  o t h e r  E x e t e r  s i t e s  must r e f l e c t  
recovery p r a c t i c e s ,  and i a d e e d  t h e  s i n g l e  bone p r e s e n t  h e r e  was recovered  Erom one 
of t h e  few s m a l l  s i e v e d  samples .  

E x p l o i t a t i o n  of  C a t t l e  

Ageing d a t a  

It is now g e n e r a l l y  acknowledged t h a t  a g e i n g  d a t a  From t e e t h  and from s t a t e  of 
e p i p h y s e a l  €us  ton a r e  not  e a s i l y  colnparable,  o r  even  c o m p a t i b l e ,  and t h a t  t e e t h  
a g e i n g  d a t a  a r e  u s u a l l y  t h e  more r e l i a b l e  (Maltby 1982: 84-6, S t a l l i b r a s s  n.d).  
N e v e r t h e l e s s  i t  would be coun te r -p roduc t ive  t o  s imply  i g n o r e  e p i p h y s e a l  f u s i o n  
ev idence ,  p a r t i c t l l a r l y  when - a s  h e r e  - t e e t h  a g e i n g  d a t a  a r e  based on v e r y  small 
samples.  I n  a d d i t i o n  t o  t h e s e  two methods, t h e  appearance  and s t a t e  of h o r n c o r e s  
may be used a s  a  g u i d e  t o  a g e ,  though d e s p i t e  t h e  e x c e l l e n t  d e s c r i p t i o n s  and 
i l l u s t r a t i o n s  by Armitage (1982: 38-42) t h e  d e t e r m i n a t i o n s  a r e  somewhat 
s u b j e c t i v e .  The l a r g e  t h i r t e e n t h  c e n t u r y  horncore  sample from Exe Br idge  t h u s  
p r o v i d e s  a  good s o u r c e  f o r  a g e i n g  d a t a  i n  t h i s  c a s e .  R e s u l t s  Erom t h e  t h r e e  
methods a r e  summarised i n  T a b l e s  2-4. F i g u r e  2 suminarises t h e  r e s u l t s  from 
e p i p l ~ y s e a l  f u s i o n  and h o r n c o r e s .  Note t h a t  t h e  two h i s t o g r a m s  a r e  n o t  d i r e c t l y  
comparable s i n c e  g raph  (i) d i s p l a y s  t h e  observed p e r c e n t a g e s  f o r  e p i p h y s e a l  f u s i o n  
i.n d i E f e r e n t  bones ( s e e  T a b l e  2 )  and g raph  ( i i )  i l l u s t r a t e s  t h e  c u m u l a t i v e  
p e r c e n t a g e s  of t h e  horncore  a g e  groups  ( s e e  T a b l e  3 ) .  Both t h e  g r a p h s  g i v e  a 
v i s u a l  i m p r e s s i o n  of t h e  r e s u l t s  d e s c r i b e d  below and g i v e n  i n  T a b l e s  2  and 3 ,  and 
may be used i n  c o n j u n c t i o n  w i t h  t h e  Eollowing d i s c u s s i o n .  

i t  is immedintely e v i d e n t  froin t h e  t a b l e s  t h a t  t h e  a g e i n g  d a t a  from e a c h  s o u r c e  f s  
no t  compat.  * ) l e .  

T h i r t e e n t h  c e n t u r y .  

Tab le  2 I n d i c a t e s  t h a t  n e a r l y  16% of c a t t l e  were s l a u g h t e r e d  a t  u n d e r  18 months of  
age ;  T a b l e  3 h a s  on ly  1 .8% h o r n c o r e s  aged a t  l e s s  than  one y e a r ,  bu t  a  e o t a l  of 
25.2% a t  l e s s  than two y e a r s  o l d ;  i n  t h e  c a s e  of mandible d a t a  ( T a b l e  4 ) ,  t h e r e  is 
no e v i d e n c e  f o r  c a t t l e  of l e s s  t h a n  two y e a r s  o l d .  R e t u r n i n g  t o  t h e  e p i p h y s e a l  
f t i s i o n  d a t a ,  63.9% of bones a r e  Erom under  t h r e e  y e a r - o l d s ,  i n d i c a t i n g  t h a t  t h e  
peak k i l l - o f f  a g e  was between abou t  one and a h a l f  and t h r e e  y e a r s  oE age.  The 

' h o r n c o r e  ev idence  p r o v i d e s  a  cumula t ive  fytgure o f  38.5% k i l l e d  by t h r e e  y e a r s  o l d  . , 
( b u t  o n l y  10.3% k i l l e d  between two and t h r e e  y e a r s ) .  The mandible a g e i n g  ev idence  
i n d i c a t e s  t h a t  no k i l l - o f f  o c c u r r e d  b e f o r e  abou t  t h r e e  y e a r s  of age .  The 
e p i p h y s e a l  Fusion r e s u l t 3  g i v e  a b o u t  702 o.f c a t t l e  k i l l e d  by f o u r  y e a r s .  o l d .  T h i s  
means that o n l y  abou t  10% were k i l l e d  between t h r e e  and Eour y e a r s  o l d ,  and t h a t  

, ,ahout 30% were over  Eour y e a r s  of a g e  a t  d e a t h .  77% of  C a t t l e  were aged l e s s  than 
seven y e a r s  o l d  from I ~ o r n c o r e s ,  wi tll n e a r l y  40% s l a u g h t e r e d  between t h r e e  and s e v e n  



yea r s .  The mandible age ing  ev idence  g i v e s  a  r e s u l t  of 60% k i l l  o f f  between about  
t h r e e  and Eour yea r s  o l d  (40% of t h i s  between t h r e e  and a  h a l f  and f o u r  y e a r s  o l d )  
w i t h  40% sr t rv iv ing  beyond f o u r  yea r s  old .  The horncore  d a t a  g i v e s  some evidence 
f o r  k i l l - o f f  a t  over  seven y e a r s  of age: 17.6% of dea th s  were between seven and t e n  
y e a r s  and 5.5% a r e  over  t e n  y e a r  o lds .  

Th i s  appa ren t  c o n t r a s t  i n  r e s u l t s  from t h e  t h r e e  sou rce s  of evidence r e f l e c t s  t h e  
complexity of t he  urban s i t u a t i o n  as w e l l  a s  u n d e r l i n i n g  t h e  problems of u s i n g  and 
i n t e r p r e t i n g  age ing  d a t a  from bones (Maltby,  1982: 81 ,  S t a l l i b r a s s ,  n .d) .  We can 
go some way towards s o r t i n g  o u t  t he  problems h e r e .  C l e a r l y  t h e  mandible ev idence  
must be su spec t  s i n c e  t h e  sample is only f i v e  jaws (Table  4 ) .  The ep iphysea l  
fus ion /horocore  r e s u l t s  are based on b e t t e r  samples (111 and 330) r e s p e c t i v e l y ) .  
The d i s p a r i t i e s  i n  r e s u l t s  h e r e  can be p a r t l y  explained as r e f l e c t i n g  ev idence  from 
d i f f e r e n t  sources :  t h e  l a r g e  assemblage of horncores  ( s ee  below f o r  d i s c u s s i o n )  
probably r e p r e s e n t s  a  d i f f e r e n t  sou rce  of d e p o s i t i o n  Erom t h e  o t h e r  bones - t h u s  
the l a t t e r  ca tegory  is  made-up of a mixture  of food animals  and waste from 
i n d u s t r i a l  p rocesses ,  w h i l s t  t h e  former Ls a lmos t  pure ly  from l i m i t e d  i n d u s t r i a l  
p rocesses :  hornworlcing and /or  tanning.  It would appear ,  t h e r e f o r e ,  t h a t  most 
c a t t l e  were k i l l e d  betwen two and t h r e e  yea r s  o l d  (Table  2 )  f o r  Eood,and 
a d d i t i o n a l l y  t h a t  t h e  h o r n e r s / t a n n e r s  used horns  Erom a v a r i e t y  of age ranges ,  bu t  
particularly from a d u l t s  ( ove r  60% ove r  t h r e e  y e a r s  o l d ) .  To some e x t e n t  t h e i r  
sou rce s  would be d i c t a t e d  by food animals  s i n c e  t h i s  would have been t h e  pr imary 
reason For r e a r i n g  t h e  c a t t l e ,  s o  t h a t  very few a d u l t / o l d  a d u l t  horns  would have 
been a v a i l a b l e ,  even i f  p reEer red ,  thus  t h e  age range is  p a r t i a l l y  co loured  by t h e  
food market economy. 

Fou r t een th  Century 

The evidence from the  t h i r r e e n t l ~  c e n t ~ l r y  has been d i s cus sed  i n  some d e t a i l  i n  o r d e r  
t o  d e a l  w . i t l l  t he  problems of i n t e r p r e t i n g  t h e  age ing  ev-idence,  and because t h i s  
pe r i od  h a s  t h e  l a r g e s t  sample of horncores .  Horncores a r e  much fewer 
from subsequent  pe r i ods  and i t  does not appear  t h a t  such p r e  h o r n e r / t a n n e r  
d e p o s i t s  were p r e sen t .  The ep iphysea l  f u s i o n  ev idence  (Table  2 )  i nd ' i c a t e s  a 
k i l l - o f f  p a t t e r n  ve ry  d i f f e r e n t  from t h e  p receed ing  cen tu ry :  g e n e r a l l y  c a t t l e  were 
k i l l e d  much o l d e r ;  no ev idence  Eor s l a u g h t e r  a t  under e i g h t e e n  months is  p r e s e n t ,  
and only about  38% were k i l l e d  by fou r  y e a r s  of age.  Thus ove r  66% su rv ived  beyond 
Eour y e a r s ,  compared w i th  30% from t h e  t h i r t e e n t h  cen tu ry .  The horncore  sample i s  
r a t t l e r  smal l  (Table 3 )  but i t  i s  not  g r e a t l y  a t  v a r i a n c e  w i th  t h e  above: a p a r t  
Erom a  high k i l l - o f f  l e v e l  of one t o  two yea r s  o l d  (25x1, t h e  main k i l l - o f f  is 
aga in  .in ove r  Eour yea r s  of age  ( t h r e e  y e a r s  i n  t h e  ca se  of ho rnco re s ) :  c  70%. The 
small. mand-lhle sample ( s i x  jaws) i s  complete ly  a t  odds w i th  t h i s ,  a l l  maGdible 
coming from c a t t l e  of under t h r e e  yea r s  o l d ,  and 50% under f o u r  months o l d ,  bu t  
t h i s  evidence must not  be t aken  a s  r e p r e s e n t a t i v e ;  i t  merely shows t h a t  t h e r e  was a  
smal l  element of k i l l - o f f  of young animals  which is no t  r e f l e c t e d  i n  t h e  o t h e r  
evidence.  

F i f t e e n t l i  t o  seven teen th  c e n t u r i e s  

Evidence Erom the se  per iods  1.s similar, and t h e r e f o r e  de sc r i bed  t oge the r .  The 
ep iphysea l  fusLon evidence g i v e s  r e s u l t s  more s i m i l a r  t o  t h e  t h i r t e e n t h  than t h e  
EourLeentll cent-tiry, bu t  w i th  a rather h ighe r  k i l l - o f f  of young animals  ( i n  excess  
of 35% k i l l - o f f  be fo r e  e i gh t een  months). The l e v e l  of s l a u g h t e r  w a s  s i m i l a r  i n  t h e  
next  e l g h t e e n  month per iod  ( e i g h t e e n  t o  t h i r t y - s i x  months) w i t 1 1  about 30% o f  dea th s  
i n  t h i s  range i n  t h e  f i f t e e n t h  cen tu ry  ~ n d  about  25% i n  t h e  s i x t een th - s even t een th  
cen t i l r i e s .  The k€ LL-off Levels O F  t h r e e  t o  Eour yea r  o l d s  a r e  low, ( a t  only  t h r e e  . 
percen t  o r  s n )  and approximately  40% of c a t t l e  were k i l l e d  a t  ages  of over f o u r  
yea r s .  The smal l  horncore  samples g i v e  a  d i f f e r e n t  k i l l - o f f  r e s u l t  f o r  under t h r e e  
years  ol.ds (n ine  percen t  o r  i e s s )  and i n d t c a t e s  t h a t  most c a t t l e  su rv tved  beyond 
seven y e a r s  of age (over  65%).  Jlowever, t he se  samples a r e  smal l  and d i f f e r e n t i a l  
p rese rva  t i o n  may a l s o  p a r t l y  account  I u r  v a r i a t i o n s .  The mandi h l e  sample i s  too 
stnall  t o  be worth comment. 



Eighteenth cen tury  ohwards (Recent) 

The major i ty  oE c a t t l e  were k i l l e d  between t h r e e  and f o u r  yea r s  of age ( c  79%) 
with only about 17% k i l l e d  younger and 11% k i l l e d  o lde r .  The horncore sample is  
somewhat d i f f e r e n t  wi th  c 45% k i l l e d  between two and seven years  and t h e  remainder 
k i l l e d  a t  o l d e r  ages .   gall sample s i z e  may aga in  account f o r  d i f f e r e n c e s  here .  
The mandible sample i s  aga in  t o o  smal l  f o r  comment. 

These r e s u l t s  may be compared wi th  those  from Exe te r  g e n e r a l l y  (M: 161, Table  62) ,  
though note  t h a t  t h e  per iods  a r e  not d i r e c t l y  comparable except  f o r  t h e  t h i r t e e n t h  
century.  I n  t h i s  l a t t e r  ca se ,  t h e r e  i s  a no tab ly  h igher  i n f a n t  m o r t a l i t y  from t h e  
presen t  s i t e  (15.8% compared wi th  2.65%), fur thermore on ly  42.97% were k i l l e d  by 
f o u r  years  o ld  compared wi th  70.3% from t h i s  s i t e ,  s o  t h e  bones here  a r e  mainly 
from younger animals than  the  o t h e r  Exete r  s i tes.  Maltby no te s  t h a t  t h e  
impor ta t ion  of younger animals  ro se  i n  t h e  fou r t een th  t o  f i f t e e n t h  c e n t u r i e s  
(M:31), but aga in  t h e  propor t ion  of young animals i s  h ighe r  from Exe Bridge 
( p a r t i c u l a r l y  i n  t h e  f i f t e e n t h  cen tury) .  Maltby deduced from h i s  samples t h a t  " t h e  
major i ty  of the  s tock  was allowed t o  mature. The va lue  of the  s p e c i e s  a s  a beas t  
of burden was probably t h e  major f a c t o r  i n  i t s  e x p l o i t a t i o n "  (M: 31) ,  and concluded 
t h a t  t h i s  i s  i n  accordance with t h e  Domesday records .  It is  i n t e r e s t i n g  t o  r e f l e c t  
t h a t  the  sample from the  p re sen t  s i t e  con ta in s  a major i ty  of younger an imals ,  and 
poss ib ly  t h i s  could r e f l e c t  d e p o s i t s  from a more prosperous source .  The rise i n  
s l a u g h t e r  oE yotlnger animals from Maltby 's  s i t e s  cont inued i n t o  t h e  post-medieval 
period (M:163, Tahle  64) ,  and t h e s e  r e s u l t s  a r e  more s i m i l a r  t o  the  Exe Bridge 
r e s u l t s  - Maltby notes  t h a t  i f  t h i s  r e s u l t  "is t y p i c a l  of the  r e s t  of Exe te r ,  i t  
does not r e f l e c t  the  t r u e  c a t t l e  populat ion of i t s  per iod" (M:32) s i n c e  d a i r y  and 
plough animals were s t i l l  of g r e a t  importance accord ing  t o  documentary sources :  
"Oxen have ever  been t h e  plough team of t h e  D i s t r i c t :  sometimes with ho r se s  before  
them; but more gene ra l l y  above: f o u r  aged oxen, o r  s i x  growing s t e e r s ,  a r e  t h e  
usua l  'plow' of tile D i s t r i c t . .  Oxen a r e  he re  worked to  a f u l l  age: sometimes t o  t e n  
o r  twelve year  old"  (Marshal l ,  1796: Volume I ,  116-7), and Marshal l  a l s o  no t e s  
t ha r  the d i s t r i c t  i s  not gene ra l l y  a graz ing  a r e a ,  and t h a t  f a t t e r i n g  f o r  t h e  meat 
market is  not  commonly p rac t i ced  (Marshal l ,  1796: Volume 1, 246-247). However t he  
f a t t e n i n g  up f o r  l o c a l  markets d id  become more common dur ing  t h e  seventeenth  
centriry and a f t e r ,  a s  a r e s u l t  of t he  tremendous growth i n  urban popula t ions ,  most 
p a r t i c u l a r l y  London (M:32). 

M e t ~ i c a l  a n a l y s i s  

Horncores. I t  would be tempting t o  view the  horncore dimensions i l l u s t r a t e d  i n  
Figure 3 a s  an i n d i c a t i o n  of sexua l  dimorphism, wi th  males a t  t h e  l a r g e  extreme of 
the  range, but recent  work, p a r t i c u l a r l y  t h a t  of Armitage and Clutton-Brock (1976) 
and Grigson (1982c), has  shown t h a t  t he  dimensions are more complicated. Armitage 
and Clutton-Brock d i v i d e  t h e  horncores  on t h e  b a s i s  of l eng th  i n t o  a number of s i z e  
c a t e g o r i e s ,  a" of which a r e  p re sen t  he re  (Armitage and Clutton-Brock, 1976: 331. 
Af t e r  d iv id ing  the cores  i n t o  t h e  s i z e  c a t e g o r i e s ,  i t  should then  be p o s s i b l e  t o  
s e x  the c o t e s  us ing  a number of c h a r a c t e r i s t i c s  def ined  by Armitage and 
C l u t t c v R r o c k  (1976: 32) ,  but i n  common wi th  o t h e r  au tho r s ,  i t  was found t o  be 
d i f f i c u l t  t o  a s s i g n  sex  t o  many co re s  (M: 38, O'Connor 1982: 22). Indeed some of 
t h e  l a r g e r  co re s  i n  each s i z e  ca tegory  had c h a r a c t e r i s t i c s  of cows and t h e r e  d i d  
not  appear any d i s t i n c t  d i f f e r e n c e s  i n  terms of t h e  dimensions i n  F igure  3. 
Another p o s s i b l e  d i s t i n c t i o n  is  i n  terms of b a s a l  c ros s - sec t ion  wi th  b u l l s  
f l a t t e n e d  and ova l ,  cows c i r c u l a r  i n  c ross -sec t ion  and oxen s i m i l a r  t o  b u l l s  i n  
s i z e  and appearance, but of c i r c u l a r  c ross -sec t ion .  The major and minor b a s a l  
d iameters  a r e  i l l u s t r a t e d  i n  Figure 4. This  d i s t r i b u t i o n  i s  p r a c t i c a l l y  i d e n t i c a l  
t o  the  one from t en th  t o  t h i r t e e n t h  cen tury  l e v e l s  i n  Lincoln  (O'Connor, 1982: 22, 

b 

Figure  21) and i t  is obvious i n  both d i s t r i b u t i o n s  t h a t  t h e r e  is no s e p a r a t i o n  
between ova l  and round c ross  s e c t i o n  horncores .  O'Connor concluded t h a t  t h i s  
r ep re sen t s  c? l a r g e  g e n e t i c  di .vers i ty  combined wi th  d i f f e r e n t  t imings and manner of 
casJrat ion i n  males which g ive  a high degree of ove r l ap  between male-famale 



d i s t i n c t i o n s  a s  descr ibed  by A r m i  t age  and Clutton-Brock (0' Connor, 1982: 22). S i z e  
and shape r e l a t i o n s h i p s  a r e  i l l u s t r a t e d  i n  F igure  5. Here a g a i n  t h e r e  i s  no 
obvious sexua l  dimorphism though t h e r e  is  some i n d i c a t i o n  t h a t  t h e  l a r g e  co re s  
with r e l a t i v e l y  small shape i n d e c i e s  are males ( t o p  l e f t )  and t h e  small c o r e s  w i th  
h igh  indec i e s  a r e  females (bottom r i g h t ) .  The middle a r e a  may r e p r e s e n t  oxen, 
whose size-shape d i s t r i b u t i o n  over laps  i n t o  t h e  o t h e r  two groups. Note t h a t  t h i s  
a n a l y s i s  d id  appear t o  show a c l e a r e r  d i s t i n c t i o n  a t  Lincoln  (OIConnor, 1982: 22 
F igure  22). F i n a l l y  i t  i s  worth no t ing  t h a t  t h e  numbers of co re s  i n  t h e  s i z e  
c a t e g o r i e s  i l l u s t r a t e d  i n  F igure  3 a r e  of s i m i l a r  p ropor t i ons  t o  those  from t h e  
o t h e r  Exete r  s i t e s  (M: 38) ,  short-horned v a r i a t i o n s  being most common and long-horn 
c a t t l e  e n t i r e l y  absent  i n  medieval t imes. 

Other bones. The number of complete specimens from the pos t - c r an i a l  s k e l e t o n  i s  
smal l ,  wi th ,  f o r  example, only fou r  metacarpals ,  Eourteen a s t r a g a l i  and t h r e e  
me ta t a r sa l s .  With s o  smal l  a sample i t  i s  not  p o s s i b l e  t o  i n v e s t i g a t e  i n  d e t a i l  
t h e  important f a c t o r s  of s e x  dimorphism, c a t t l e  s i z e s ,  and temporal change; and had 
t h i s  s i t e  been i n  i s o l a t i o n ,  t h e  measurements would have been of l i t t l e  use i n  
deducing anything about t h e  c a t t l e  i n  more gene ra l  terms, but i t  i s  p o s s i b l e  he re  
t o  compare t h e  measurements wi th  those  from the  o t h e r  Exete r  s i t e s .  Th i s  is done 
i n  Table 5 which compares ranges and means of measurements from t h i s  s i t e  and Erom 
t h e  o the r  Exete r  s i t e s  (M:164-7, Table 6 5 ) .  It i s  very d i f f i c u l t  t o  a s s e s s  how t h e  
Exe Bridge ma te r i a l  compares with the  o t h e r  s i t e s  s i n c e  i t  is  obvious t h a t  t h e r e  i s  
a l o t  of v a r l a t i o n  Erom dimension t o  dimension: f o r  example t h i r t e e n t h  cen tury  
metacarpals  a r e  smal le r  i n  t h e  Dp dimension, equa l  i n  t h e  Rd dimension and l a r g e r  
i n  t he  Bp and G l  dimensions! I n  o rde r  t o  a s s e s s  t h i s  a l i t t l e  more c l e a r l y ,  a 
c r i t e r i o n  of a J m m  d i f f e r e n c e  i n  mean va lues  has been used, s o  t h a t  Exe Bridge 
means over l m r n  sma l l e r  a r e  l i s t e d  wi th  a nega t ive  symbol, and those  over  l m m  
g r e a t e r  a r e  l i s t e d  with a p o s i t i v e  symbol; those which f a l l  with t h e  l m m  range are 
g iven  the  e q u a l i t y  symbol. This  in format ion  has  been condensed and summarised i n  
Table  6 which shows t h a t  t he  only c l e a r  d i f f e r e n c e  occurs  i n  t h e  s i x t e e n t h  t o  
seventeenth  c e n t u r i e s  where a l l  dimensions a r e  sma l l e r ,  though a l l  a r e  based on 
small  samples. I n  previous per lods  t h e  ma jo r i t y  of dimensions a r e  l a r g e r ,  but  t h i s  
does not r ~ e c e s s a r i l y  i n d i c a t e  l a r g e r  c a t t l e  ( p a r t i c u l a r l y  s i n c e  we a r e  only dea l ing  
wi th  a l m m  d i f f e r e n c e l )  A f i n a l  note  of cau t ion  is t h a t  t h i s  kind of comparison 
may be somewhat a r b i t r a r y  i n  t h a t  t h e  i n d i v i d u a l  i n t e r - s i t e  v a r i a t i o n  between 
Maltby's s i t e s  may be s i m i l a r  t o  o r  even g r e a t e r  than  t h e  observed d i f f e r e n c e s  
he re ,  and such v a r i a t i o n  might w e l l  r e s u l t  from smal l  samples,  a s  no sample exceeds 
30 specimens (Table 5) .  

Fragmentation p a t t e r n s  

This  t op i c  i s  complex and r ecen t  papers  on the  s u b j e c t  i n d i c a t e  t h a t  t h e  
compl ica t ioas  of taphonomy, scavenging, e t c  cannot ye t  be f u l l y  accounted f o r .  
Analysis  o f  f ragmentat ion can provide c l u e s  about s e v e r a l  a s p e c t s  of bone s t u d i e s :  
e x p l o i t a t i o n  A n  t h e  sense of butchery processes  (Wilson, 1978) ,  e f f e c t s  of 
scavenging and pos t -depos i t iona l  p rocesses  (Binford,  1981) and even 
excavation/post-excavation damage. With assemblages over about 5,000 fragments  
ana ly  ' s  of f ragmentat ion p a t t e r n s  is  d i f f i c u l t  and t i m e  consuming i f  computer 
f a c i - l i t i e s  a r e  not a v a i l a b l e ,  and i t  has  not  been p o s s i b l e  t o  s e p a r a t e  modern and 
anc i en t  breakage s o  t h a t  t he  r e s u l t s  a r e ,  t o  some e x t e n t ,  b iased  i n  t h i s  r e spec t .  

The fragmentat ion i n  the  bones was d iv ided  i n t o  f o u r  s i z e  c a t e g o r i e s  accord ing  t o  
t h e  amount of t he  bone presen t :  less than 25%, 25-50%, 50-75% and over 75%. For 
each bone element,  these  r e s u l t s  a r e  then  c a l c u l a t e d  a s  r e l a t i v e  p ropor t i ons  of t he  
t o t a l  f o r  t h e  element and i l l u s t r a t e d  i n  terms of p i e  graphs (F igures  6-11). a 

Although the re  a r e  smal l  d i f f e r e n c e s  i n  d e t a i l ,  t h e  gene ra l  p i c t u r e  t o  be gained 
Erom these  Figures is  of l i t t l e  change from 13th-19th c e n t u r i e s ,  perhaps r e f l e c t i n g  
conservat ism in butchery p r a c t i c e s  (no t e  t h a t  t h e r e  a r e  g r e a t e r  d i f f e r e n c e s  between 
c a t t l e  and ov icap r id s  than between per iods  i n  t h e  same s p e c i e s ) .  I n  t h e  case  of 
c a t t l e ,  Fragmentat ion p a t t e r n s  f a l l  i n t o  Eour very gene ra l  groupings: 



a )  mandibles, s k u l l  excluding horncores ,  ve r t eb rae  excluding cauda l ,  r i b s  - 
predominantly very fragmentary 

b) upper l imb bones (humerus, r a d i u s ,  u lna ,  femur, t i b i a )  and g i r d l e s  ( s capu la ,  
p e l v i s )  - a l s o  predominantly fragmentary but forming a  d i s t i n c t  set of p ropor t ions  
of s i z e  c a t e g o r i e s  i n  c o n t r a s t  t o  ( a ) ,  

c )  c a r p a l s ,  t a r s a l s ,  phalanges,  sesamoid bones ( p a t e l l a ) ,  cauda l  v e r t e b r a e  - 
predominantly of over  314 completeness 

d )  horncores - c 40% less than b complete, and 40% over  3 /4  complete,  - c 4-314 
complete. 

These groups exclude the  metapodials  because they n e i t h e r  f i t  i n t o  t h e  above nor  
form a d i f f e r e n t  group because t h e i r  f ragmentat ion p a t t e r n s  a r e  q u i t e  v a r i a b l e .  
This  may r e f l e c t  changing uses:  they a r e  not  p r imar i l y  meat bear ing  bones,  but  a r e  
o f t e n  u t i l i s e d  f o r  bone working, and perhaps t h i s  l a t t e r  has  been s u b j e c t  t o  
g r e a t e r  v a r i a t i o n  than butchery techniques.  Groups ( a )  and (b )  i nc lude  t h e  main 
meat bear ing  bones (and the  s k u l l  and mandibles may a l s o  have been sub jec t ed  t o  
butchery f o r  food):  t he se  a r e  t h e  most fragmentary bones i n  c o n t r a s t  t o  groups (c) 
and ( d )  which a r e  not meat bear ing.  Horncores have been s t lbjected t o  a g r e a t e r  
degree of f ragmentat ion than group ( c )  and t h i s  may r e f l e c t  use f o r  tanning and lo r  
hornworking. Some cau t ion  must be exe rc i s ed  i n  i n t e r p r e t i n g  these  r e s u l t s  s i n c e  
these  breakage p a t t e r n s  may a l s o  r e f l e c t  t h e  d i f f e r i n g  robus tness  of d i f f e r e n t  
elements.  

Butchery marks 

The processes  of butchery - ranging from pritllary s l augh te r ing  t o  k i t c h e n  
p repa ra t i on  and even t a b l e  t reatment  - o f t e n  l eave  marks on the  bones i n  t h e  form 
of chopmarks, k n i f e c u t s  and saw-marks. These c l u e s  must be t r e a t e d  wi th  cau t ion  
because i t  is not always pos s ib l e  t o  a c c u r a t e l y  deduce t h e  ins t rument  used from t h e  
mark on the  bone and i n  some cases  so-cal led k n i f e  marks were made by choppers and 
i n  o the r s  deep c u t s  which have been c a l l e d  chopper marks were made by knives  (Coy, 
pe r s .  comm). Recording of butchery he re  has  been i n  terms of "cu t" ,  ?"choppedw o r  
"sawn" but with no intended r e f l e c t i o n  on t h e  ins t ruments  concerned. A c u t  r e f e r s  
t o  s s u r f a c e  s co r ing  on the  bone which has  not l e f t  a  deep mark o r  severed  p a r t  of 
t he  bone. A chop r e f e r s  t o  an a c t i o n  which has r e s u l t e d  i n  a  deep gouge i n  t h e  
bone or  t h e  severence of p a r t  of t he  bone. A saw mark i s  one where t h e  c u t  s u r f a c e  
of the bone bears a s e r i e s  of l i n e s  such a s  might be made by a  saw o r  h e a v i l y  
s e r r a t e d  instrument .  This  evidence is summarised i n  F igures  12-15. 

Here aga in  the  a p p ~ r e n t  conservat ism i n  butchery i s  evidence a s  t h e  marks a r e  
concent ra ted  a t  the  same l o c a t i o n s  i n  a l l  per iods  - t h e  shoulder ,  e s p e c i a l l y  
s capu la ,  t h e  Lbow, t h e  h i p  and the  knee. There i s  a l s o  a concen t r a t i on  on t h e  
i l i um near the s a c r a l  symphysis which presumably r e f l e c t s  removal of t h e  p e l v i s  
from the  sacrum. A number of c u t s  and chops a r e  ev ident  i n  t h e  ank le  r eg ion ,  
p a r t i  t l a r l y  on the  a s t r a g a l u s ,  but a l s o  on t h e  medial su r f ace  of t h e  calcaneum and 
d i s t a l  t i b i a .  Ribs and ve r t eb rae  were a l s o  commonly chopped, v e r t e b r a e  mainly 
a x t a l l y  i n d i c a t i n g  t h a t  t h e  ca rcase  was hung and s p l i t  i n  ha l f  down t h e  v e r t e b r a l  
column. The head was sometimes chopped o f f  a s  evidenced by t r a n s v e r s e  chops a c r o s s  
t he  a l t a s  and proximal a spec t  of the  a x i s .  

Maltby notes  t h a t  some d e p o s i t s  from Txeter  were d i s t i n c t  and r e l a t e d  t o  primary 
butchery processes  (M: 38) ,  but was unable  t o  d i s c e r n  such p a t t e r n s  i n  m a t e r i a l  of , 
medieval d a t e ;  he f u r t h e r  notes  t h a t  most p a r t s  of the  ca rcase  were u t i l i s e d  f o r  
food, i nc lud ing  s k u l l  and mandibles, and t h i s  is s i m i l a r  t o  the  evidence from Exe 
Bridge. The p a t t e r n s  of breakage and butchery descr ibed  f o r  t he  long bones (M: 34) 
i s  a l s o  s i m i l a r  t o  t h a t  d i scussed  above and Maltby concludes " the  major meat 



bear ing  bones were i n t e n s i v e l y  butchered. Usual ly  they were severed i n  s e v e r a l  
p l aces  f o r  the removal of marrow. The presence of s o  many of t he se  bones 
amongst.. . medieval domestic r e f u s e  sugges ts  t h a t  meat was s o l d  on t h e  bone". It 
i s  i n t e r e s t i n g  t o  f i n d  t h a t  butchery of t h e  v e r t e b r a e  appears  t o  have d i f f e r e d  i n  
t h e  case  of Exe Bridge, a s  Maltby found t h a t  most medieval v e r t e b r a e  were c u t  
l a t e r a l l y ,  whereas the  ma jo r i t y  were c u t  a x i a l l y  ( o r  do r so -ven t r a l l y )  from Exe 
Bridge. It is not s u r p r i s i n g  t o  f i n d  such d i f f e r e n c e s  s i n c e  butchery techniques  
would almost i n e v i t a b l y  have d i f f e r e d  i n  d i f f e r e n t  p a r t s  of t h e  c i t y .  Thus, a t  Exe 
Bridge, hanging of t he  ca rcase  f o r  s p l i t t i n g  appears  t o  have been more common than  
i n  the  o t h e r  Exeter  sites. 

Anatomical r e p r e s e n t a t i o n  

OfConnor d i s cus se s  t he  problems of ana lys ing  anatomical  d i s t r i b u t i o n ,  and concludes 
t h a t  some form of weight ing procedure is necessary i n  o rde r  t o  g e t  r i d  of 
f ragmenta ta t ion  b i a s  (OfConnor, 1982: 19). H i s  s o l u t i o n  was t o  c a l c u l a t e  an index  
based on number of elements p re sen t  (which were only counted when a  
non-reproducible cha rac t e r  is p re sen t :  eg ep iphys i s )  d iv ided  by number u s u a l l y  
presen t .  This  method has  been s l i g h t l y  s i m p l i f i e d  here  i n  o rde r  t o  s ave  time, and 
because t h e  sample i s  not  so  l a r g e ,  so  t h a t  proximal and d i s t a l  ep iphys i s  a r e  no t  
considered s e p a r a t e l y  and loose  t e e t h  a r e  not ca t ego r i s ed  (Table 7 ) .  E s s e n t i a l l y ,  
t h e  exac t  d e t a i l s  of index f a c t o r s  used a r e  probably not important  s o  long a s  they 
a r e  both l o g i c a l  and c o n s i s t a n t  (O'Connor, pers .  comm). These r e s u l t s  a r e  
i l l u s t r a t e d  i n  summary form i n  F igure  16, from which the  ou t s t and ing ly  high 
porpor t ions  of horncores - most p a r t i c u l a r l y  i n  t h e  t h i r t e e n t h  cen tury  - a r e  
ev lden t :  in no period dnes another  element r i v a l  the  horncore p ropor t i ons  and t h i s  
important c o n t r a s t  r e f l e c t s  t he  Eact t h a t  t h i s  a r e a  was p r imar i l y  t h e  dumping 
ground from horning i n d u s t r i e s  ( tanning  and/or  hornworking). This  was p a r t i c u l a r l y  
s o  i n  the  13 th  cen tury  when t h e  g r e a t  major i ty  of c a t t l e  bones were horncores  ( s e e  
a l s o  ov i cap r id s ) ,  but t he  f a c t  t h a t  horncore proport ior is  remain high i n  l a t e r  
per iods  i n d i c a t e s  t h a t  t h i s  i n d u s t r y  remained an important  one i n  t h i s  a r e a ,  and 
t h a t  t h i s  l o c a t i o n  was c o n t i n u a l l y  used t o  dump waste.  One can s p e c u l a t e  from t h i s  
t h a t  the  i n d u s t r y  was s i t u a t e d  near  a t  hand, i f  no t  d i r e c t l y  ad j acen t  t o  t he  s i t e .  

There a r e  no o t h e r  c o n s i s t e n t  p a t t e r n s  i n  t he se  r e s u l t s ,  but  d i f f e r e n c e s  between 
per iods a r e  too  minor t o  i n d i c a t e  any g r e a t  changes. A l l  elements a r e  b e t t e r  
represen ted  i n  t h e  13 th  cen tury  than i n  l a t e r  pe r iods ,  and t h i s  perhaps r e f l e c t s  
t h e  f a c t  t h a t  t h e r e  was l i t t l e  bu i ld ing  a t  t h e  s i t e  and the  l o c a t i o n  w a s  p r imar i l y  
nsed €o r  dumping I n d u s t r i a l  and domestic re fuse .  I n  l a t e r  per iods ,  r e f u s e  
accilmulation cont inued,  but wi th  a  number of bu i ld ings  being b u i l t  (Tenements A, B 
and C ) ,  o v e r a l l  r e p r e s e n t a t i o n  of elements dropped ( r e f l e c t e d ,  a l s o ,  by sample 
s i z e s  - Tables  1 and 7 ) .  

S k e l e t a l  abnorma l i t i e s  

I n  common with the o t h e r  Exeter  s i t e s ,  presence of pa tho log ica l  anomalies was r a r e  
(M:40) - a t  Exe Bridge oqly 0.4% of fragments bear  pa tho log ica l  anomalies.  The 
most ommon abnormal i t i es  occurred on t h e  s k u l l  wi th  n ine  ou t  of a t o t a l  of 
seventeen abnormalities (52.9%).  Two specimens a r e  of d i s t o r t e d  horncores  ( P l a t e  
I ) ,  i n  both cases  with a  "pinched-in" appearance which may w e l l  be developmental 
abnormal i t i es .  The o t h e r  seven specimens a r e  a l l  examples of ho l e s  i n  t he  
p o s t e r i o r  a spec t  of the  s k u l l .  These a r e  d i scussed  by Baker and Brothwell  (1980: 
37-8) which they conclude t o  be congen i t a l  abnorma l i t i e s ,  but  another  exp lana t ion  
may, aga in ,  be a  developmental cause  ( P l a t e  IT). Whatever t h e  reason ,  such 
abnorma l i t i e s  may not  have a f f e c t e d  t h e  h e a l t h  of t h e  c a t t l e  and would thus have 
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been meaningless i n  terms of t h e  s i t e  economy. 

Three f u r t h e r  anomalies a r e  examples of pos s ib l e  congen i t a l  o r  development 
problems, a l l  a r e  cases  of v a r i a t i o n  i n  t h e  conformation of the  medial rim oE the  
acetabulum, ranging from a ho le  i n  t he  r i m ,  t o  a small notch i n  t h e  s u r f a c e  of t h e  
r i m .  Such abnormal i t i es  a r e  no t  noted i n  Baker and Brothwell  (1980),  bu t  appear  t o  



be r e l a t i v e l y  common ( i n  comparison with o t h e r  abnorma l i t i e s  i n  
a r chaeo log ica l  remains (eg Erom Middleton Stoney, Lev i t an  i n  p re s s ;  West H i l l  Uley, 
t e v i t a n  i n  prep);  s ee  a l s o  Noddle (1983: 6 3 ) .  A s  w i th  t he  c r a n i a l  anomalies ,  t he se  
may not  have had any d e l e t e r i o u s  a f f e c t  on t h e  h e a l t h  of t h e  ca t t l e .  I n  t h e  
"normal" sequence of growth a notch does form soon a f t e r  union of t h e  acetabulum 
elements,  but does not o f t e n  p e r s i s t  l a t e  i n t o  l i f e ,  and the  formation of a ho l e  i n  
t h e  r i m  i s  f a i r l y  uncommon i n  t h e  a u t h o r ' s  exper ience ,  though i t  does appear  t o  be 
more common elsewhere (OIConnor, pe r s .  comm). 

The remaining f i v e  anomalies a l l  occur on lower l imb bones and may be i n t e r p r e t e d  
a s  age r e l a t e d  and, t o  some e x t e n t ,  t h e  r e s u l t  of ex t ens ive  s t r a i n  due t o  use  f o r  
ploughing e t c .  Examples of exos toses  and " l ipp ing"  of bone around t h e  j o i n t  
su r f ace  a r e  seen i n  a proximal m e t a t a r s a l  and f i r s t  phalanx. A second f i r s t  
phalanx and a c a r p a l  have exos toses  and t h e  l a t t e r  has a smal l  a r e a  of ebu rna t ion  
on t h e  proximal j o i n t  sur face .  A l l  t h e s e  could be s a i d  t o  be e a r l y  s t a g e s  of 
o s t e o - a r t h r i t i s ,  though none a r e  f a r  enough developed t o  r a t e  a s  t h i s  c o n d i t i o n  
(Baker and Brothwell ,  1980: 115). A d i s t a l  meta ta rsus ,  however, is almost  
d e f i n a t e l y  a case of o s t e o - a r t h r i t i s  wi th  heavy eburna t ion ,  exos toses  and e x t r a  
bone growth ( P l a t e  111) .  P l a t e  I V  i l l u s t r a t e s  a Eused p a i r  of lumbar v e r t e b r a e ,  
t h i s  presu~nably being a case of spondylos i s  (Bourd i l lon  and Coy, 1981: 92) due t o  
an a r t l i r i t t c  condi t ion .  F i n a l l y  a inetacarpal has a Eused acces sa ry  ( f o u r t h )  
metacarpal and r e l a t e d  o s s i f i c a t i o n  of l igament ,  aga in  probably an  age r e l a t e d  
condi t ion .  

A l l  ttie pa tho log ica l  anomalies a r e  of minor s e v e r i t y ,  and many ( t h e  
developmental/congenital examples) may not have had any eEfec t  on h e a l t h  o r  value 
of the animals.  The s e t  of age- re la ted  abnormalities may have caused s l i g h t  
lameness which conceivably could have been the  reason f o r  s l a u g h t e r ,  bu t  i n  a l l  
c a se s  the  exarnples a r e  l e s s  s eve re  than can sometimes be seen  i n  a r chaeo log ica l  
remains ( e g  Baker and Brothwell ,  1980: 114-7, F igure  8).  

Summary: t he  e x p l o i t a t i o n  of c a t t l e  

The evidence f o r  the e x p l o i t a t i o n  OF c a t t l e  from Exe Bridge does not  g r e a t l y  d i f f e r  
from t h a t  of o t h e r  Exete r  s i t e s  (M: 40) ,  except  i n  t h e  ca se  of horncores ,  s o  i t  is 
poss ib l e  t o  conclude t h a t  Exe Bridge both f i t s  i n t o  t h e  background of medieval and 

+ post-medieval e x p l o i t a t i o n  p a t t e r n s  descr ibed  by Maltby (M:40), and unde r l i ne s  t h e  
v a r i a t i o n s  1-n d e t a i l  which one may f i n d  and can expect  i n  a complex urban 
s i t u a t i o n :  he re  t h e  major d i f f e r e n c e  being i n  terms of t he  horncore d e p o s i t s  
d i scussed  above. 

The e x p l o i t i o n  of sheeplgoa t  

Propor t ion  of sheep t o  goat  

Sheep: goat  r a t i o s  a r e  given i n  Table  8 ,  which l is ts  numbers of fragments For each 
anotomical element i d e n t i f i e d  t o  spec i e s  l e v e l .  

The Lotals  f o r  each per iod except  t he  13 th  cen tury  show t h a t  sheep was predominant, 
and sheep a r e  i n  t he  major i ty  even Erom t h e  13 th  cen tury  i f  horncores  a r e  
excluded. I n  f a c t ,  bes ides  horncores ,  p e l v i s ,  a s t r a g a l u s  and phalanges,  sheep 
elements - a l l  outnumber goat  i n  every per iod.  Besides horncores ,  the  except ions  a r e  
minor (bu t  f o r  phalanges,  13 th  cen t !~ ry ) ,  s o  t h e  predominance of sheep throughout 
t he  per iod concerned was s u b s t a n t i a l .  

I t  is a l s o  pos s ib l e  t o  s e p a r a t e  t he  spec i e s  using m e t r i c a l  c h a r a c t e r i s t i c s  on some 
. 

bones; t he se  a r e  d i scussed  by Maltby (M:41) and Payne (1969). Genera l ly  sample 
s i z e s  were too small  f o r  succes s fu l  a t tempts  a t  m e t r i c a l  a n a l y s i s  except  i n  t he  
case  of metapodials ,  where the  d i s t a l  ep iphys i s  index  descr ibed  by Boessneck (1969:  
354-5) has been c a l c u l a t e d ;  the r e s u l t s  a r e  i l l u s t r a t e d  i n  F igu re s  17 and 18. 



T l ~ e a a  F igures  s u b s t a n t i - a t e  t h e  morpho log ica l  e v i d e n c e ,  i n d i c a t i n g  t h a t  sheep  
predominate .  The d i v i s i o n s  between t h e  s p e c i e s  a r e  t h o s e  g i v e n  by Boessneck,  and i t  
shou ld  be  bourne i n  mind t h a t  such  d i v i s i o n s  may n o t  have been t h e  same f o r  
a rchaeo log icc l l  remains .  The s l i m  documentary e v i d e n c e  is i n  s u p p o r t  of  t h e s e  
r e s u l t s  ( M :  42 ) .  

Ageing d a t a  

The ctse of a g e i n g  d a t a  - and indeed  of o t h e r  d a t a  - i s  l i m i t e d  by t h e  f a c t  t h a t  i t  
i s  c l i f f i c u l t  t o  d i f f e r e n t i a t e  s h e e p  and g o a t  bones. The r e a d e r  is  r e f e r r e d  t o  
Maltby f o r  a  d i s c u s s i o n  on t h i s  p o i n t  (M: 42 ) .  

F o r t u n a t e l y  t h e  mandible sample i s  l a r g e r  f o r  o v i c a p r i d s  t h a n  f o r  c a t t l e ,  and 200 
mandibles p rov ided  age ing  d a t a .  The methods o f  Payne ( 1 9 7 3 ) ,  Gran t  (1982)  and 
Deniz and Payne (1982) were employed. These r e s u l t s  a r e  summarised i n  T a b l e s  9  and 
10. I n  o r d e r  t o  u t i l i s e  mandibles  w i t h  fewer t h a n  t h e  f o u r  t e e t h  used f o r  
age -s tage  deELni t ions  ( t h r e e  t e e t h  w i t h  G r a n t ' s  method), Payne ' s  c o r r e c t e d  coun t  
method was employed, and t h i s  ~nethorl w a s  a l s o  a p p l i e d  t o  G r a n t ' s  method s i n c e  i t  
was p o s s i b l e  t o  a s s i g n  a n  age-s tage  range t o  mandibles  w i t h  l e s s  t h a n  t h e  whole 
complement o f  t e e t h  u s i n g  t h e  wear s t a g e  c h a r t s  i n  Gran t  (1980: 100-I., T a b l e  3 ) .  
Note,  however, t h a t  G r a n t ' s  c h a r t s  a r e  based on t o o  s m a l l  a  sample s i z e  t o  be 
r e a l l y  r e l f a b l e  i.n t h i s  r e s p e c t ;  however i n  t h e  l a c k  of a n y t h i n g  b e t t e r  ( a  much 
l a r g e r  co rpus  of informat . ton i s  r e q u i r e d )  t h e  G r a n t  c h a r t s  a r e  t h e  b e s t  a v a i l a b l e  
d a t a .  I n  T a b l e  LO,  wear s t a g e s  a r e  grouped i n t o  n i n e  s e t s  of r anges  which 
approximate  t o  but  do not  e x a c t l y  c o i n c i d e  w i t 1 1  P a y n e ' s  n i n e  wear s t a g e s :  t h i s  is  
1.11 o r d e r  fillat tlie two s e t s  01 r e s u l t s  can  be compared. I t  shou ld  be no ted  t h a t  t h e  
summary of t h e  Gran t  wear s t a g e s  i n  t h i s  manner is  somewhat a r b i t r a r y  as t h e  
sugges ted  age  groups  would i n  r e a l i t y  produce o v e r l a p p i n g  wear s t a g e  ranges .  The 
~ : a l l l e s  show t h a t  r e s u l t s  from t h e  two metl~orls a r e  b r o a d l y  s i m i - l a r ,  though 
d i f f e r e n c e s  do e x i s t ,  p a r t i c u l a r l y  i n  t h e  s m a l l e r  samples .  The a g e i n g  r e s u l t s  a r e  
l l l . u s t r a t e d  i n  F i g u r e s  19 and 20. The f i g u r e s  conf i rm t h e  i m p r e s s i o n  t h a t  t h e  two 
methods have provl-ded s i m i l a r  r e s u l t s .  Both methods a l s o  i n d i c a t e  t h a t  w h i l s t  t h e r e  
was a p p a r e n t l y  l i t t l e  c11a:lge in k i l l - o f  f  p a t t e r n s ,  perhaps  sheep  and g o a t s  were 
s l a u g h t e r e d  a  l i t t l e  l a t e r  a f t e r  t h e  1 3 t h  c e n t u r y .  I n  t h e  l a t t e r  p e r i o d ,  maximum 
k i l l - o f f  was i n  s t a g e  E  ( F i g u r e  19), w h i l s t  i n  later  p e r i o d s ,  i t  w a s  i n  s t a g e  F,  
and  t h e r e  was a  f a i r l y  c o n s i s t a n t  r i s e  i n  p r o p r o t i o n s  o.f i n d i v i d u a l s  s u r v i v i n g  
beyond .stage F .  T h i s  i s  n o t  q u i t e  s o  c l e a r  i n  F i g u r e  20 which i n d i c a t e s  t h a t  
k i l l - o f f  i n  a l l  p e r i o d  w a s  mainly i n  s t a g e s  34-36, but  n o t e  t h a t  t h e  e a r l y  k i l l - o f f  
' t a . i l l  of t h e  1 3 t h  c e n t u r y  d i s t r i b u t i o n  i s  much more marked t h a n  i n  l a t e r  p e r i o d s ,  
t h u s  i n d i c a t i n g  a  h i g h e r  l e v e l  of k i l l - o f f  i n  s t a g e s  b e f o r e  34. Fur the rmore  t h e  
l a t e  k i l l - o f f  ' t a t l '  i n  t h e  1 3 t h  c e n t u r y  is  weaker t h a n  i n  l a t e r  p e r i o d s  ( i e  s t a g e s  
l a t e r  than  3 6 ) .  Conver t ing  t h i s  i n f o r m a t i o n  i n t o  s u g g e s t e d  a g e s ,  t h e  peak k i l l - o f f  
i n  t h e  1 3 t h  c e n t n r y  was a t  two t o  t h r e e  y e a r s  o l d ,  w i t h  a  l a r g e  m i n o r i t y  of 
s l a u g l ~ t e r  a t  t h r e e  t o  f o u r  y e a r s  o.f age ,  and i n  l a t e r  p e r i o d s ,  t h r e e  t o  f o u r  y e a r s  
o l d s  provided t h e  m a j o r i t y  of t h e  sheep  and g o a t s .  Note a l s o  t h a t  i n  l a t e r  
p e r i o d s ,  a s m a l l  hu t  perhaps  i n c r e a s i n g  p r o p o r t i o n  of  young an imals  were k i l l e d  ( i e  
l e s s  than  two y e a r  o l d s ) &  These r e s u l t s  may be compared w i t h  t h e  o t h e r  E x e t e r  
s i t e s  ' M :  1 7 4 ,  178, Tab les  72 and 7 6 ) .  Mal tby ' s  s t a g e s  1-6 a r e  approx i tna te ly  
e q t l i v a l e n t  t o  Payne ' s  s t a g e s  C ,  D ,  E ,  F-G, G ,  H r e s p e c t t v e l y .  I n  t h e  1 3 t h  c e n t u r y  
t h e  main k i l l - o f f  was i n  s t a g e  3 ( E ) ,  but  appreciah1.e k i l l - o f f  a l s o  o c c u r r e d  i.n a l l  
the l a t e r  s t a g e s ,  p a r t i c u l a r l y  4 and 6 .  Such e v i d e n c e  is  n o t  e n t l r e l y  a t  odds wi th  
t h a t  Erotn Exe Rridge,  but  h e r e  t h e r e  were n o t a b l y  fewer  o l d  a n i m a l s .  I n  t h e  
14th-15th  c e n t t i r i e s ,  t h e  d i E f e r e n c e s  a r e  more marked, as k i l l - o f f  from t h e  o t h e r  
E x e t e r  s i t e s  i s  f a i r l y  even ly  d i s t r i b u t e d  a c r o s s  a l l  a g e - s t a g e s  from s t a g e  2  t o  
p o s t - s t a g e  G (15-18% i n  each s t a g e ) .  I n  t h e  post -medieval  p e r i o d  (M:178, T a b l e  
7 h ) ,  a  h igh  p r o p o r t i o n  of young a n i m a l s  were k i l l e d  ( c  22%) b u t  a l a r g e  number were ' 
a l s o  ki.l..leri i n  s t a g e s  5 and 6 ,  . i n  d i - c t a t i n g  two mal.n K i l l - o f f  p e r i o d s  f o r  t h i s  
phase;  a g a i ~ n  i n  c o n t r a s t  t o  Exe Bridge.  



The ep ip l lysea l  f l ~ s i o n  d a t a  a r e  g i v e n  i n  Tah le  11 and i l l u s t r a t e d  i n  F i g u r e  21 ( i n  
which,  a s  Cor c a t t l e ,  t h e  p e r c e n t a g e s  p l o t t e d  a r e  n o t  c u m u l a t i v e ) .  t n  t h e  1 3 t h  
c e ~ l t t i r y  atid 1 4 t h  c e n t u r y  s l a u g h t e r  of young a n i m a l s  was f a i r l y  common, p a r t i c u l a r l y  
i n  the 1 7 t h  c e n t u r y ,  w i t h  31% less t h a n  t e n  months o l d .  K i l l - o f f  l e v e l s  remained 
l ~ l g h  I n  t h e  two t o  t h r e e  y e a r  o l d s ,  and i n  t h e  o l d e s t  Fusing g roup ,  more t h a n  h a l f  
t h e  o v i c a p r i d s  had been k i l l e d  by 38 y e a r s  of a g e  i n  1 3 t h  and 1 4 t h  c e n t u r i e s .  I n  
t i le  1 8 t h  centr l ry  this p a t t e r n  changes  w i t h  young Ic i l l -off  reduced t o  a s m a l l  
p r o p o r t i o n  (4 .2% unfused a t  10 months, 9.5% unfused  a t  2 y e a r s )  and w i t h  a n  
a p p a r e n t l y  l a r g e  p r o p o r t i o n  s u r v i v i n g  beyond 3% y e a r s  o l d  (25% u n f u s e d ) .  The pos t -  
medieval  p e r i o d  had s l i g h t l y  h i g h e r  young k i l l - o f f  l e v e l s ,  b u t  t h e  m a j o r i t y  
s u r v i v e d  beyond 3$ y e a r s  a s  w i t h  t h e  p r e v i o u s  p e r i o d  (23.5% u n f u s e d ) .  

Comparisons betweerl t o o t h  wear and e p t p h y s e a l  f u s i o n  a r e  ext rernely  d i f f i c u l t ,  and 
t h e  prohlems a r e  not  y e t  f u l l y  unders tood ;  some a s p e c t s  a r e  d i s c u s s e d  by Maltby 
(1982: 84-6) and S t a l l i b r a s s  ( n . d ) .  I t  is  beyond t h e  b r i e E  of t h i s  r e p o r t  t o  
e x p l o r e  such  problems s o  i t  must be r a t h e r  u n s a t i s f a c t o r i l y  concluded t h a t  t h e r e  
a r e  some a p p a r e n t  d i f f e r e n c e s  between t h e  two s e t s  of d a t a :  e g  h i g h  k i l l - o f f  oE 
young an imals  i n  1 3 t h  c e n t u r y  i s  i n d i c a t e d  by e p i p h y s e a l  Eusion,  but  n o t  by t o o t h  
wear (Tab les  9-11). These d i f f e r e n c e s  canno t  be f u l l y  a s s e s s e d ,  however, and 
f a c t o r s  s l ~ c h  a s  d i f f e r e n t i a l  d i s p o s a l  p a t t e r n s  (Mal tby,  1982: 8 6 ) ,  d i f f e r e n t i a l  
p r e s e r v a t i o n ,  accllracy of a g e i n g  e s t i m a t e s ,  e t c .  may a11  have a p a r t  t o  p lay .  

D i s c u s s t o n  of a g e i n g  d a t a  

Maltby n o t e s  tliaL over  11al.f t h e  ani.ma1.s e a t e n  i n  Exeter i n  t h e  t h i r t e e n t h  cerltrlry 
were l e s s  t l in t~  Lwo y e a r s  o1.d ( M :  4 5 )  i~ l ( l ica l ; i .ng  a l~.tgIi p r o p o r t i o ~ ~  must have been 
bred for  m e a t  r a t h e r  Llian wool ( sheep  y i e l d  t h e i r  f i r s t  f l e e c e  a t  a b o u t  1 5  months 
of a g e ) .  1-le conc ludes  t h a t  t h e s e  r e s u l t s  a r e  u n l i k e l y  t o  r e p r e s e n t  a c r o s s - s e c t i o n  
oE t h e  sllccp p o p u l a t i o n ,  bu t  a r e  n r e s u l t  of marke t ing  p r a c t i c e s  whereby 
ilon-breeders and an- lnals  s u r p l u s  to t h e  wool-grower s u p p l y  were c u l l e d  For t h e  
cltban Inarket and t h e  i n f a n t  m o r t a l i t i e s / o l d e r  c u l l - t n g s  d i d  n o t  r e a c h  t h e  market 
(M:46). The t o o t h  wear r e s u l t s  from Exe Rridge a r e  r a t h e r  d i f f e r e n t ,  w i t h  most 
a 'nimals aged between 2-4 y e a r s .  These cou ld  w e l l  have been wool g rowers  s i n c e  t h e y  
would have yi.clded 3. o r  3 f l e e c e s  be.Fore being k i l l e d .  The e p i p h y s e a l  fus . ion  
r s s u l t s ,  however, a r e  more i n  l i n e  w i t h  t h e  o t h e r  E x e t e r  s i t e s ,  w i t h  more t h a n  h a l f  
under 3 y e a r s  o l d ,  and 30% under  1 y e a r  o l d .  l'hus t h e r e  a r e  p r e s e n t  i n  t h e  
evideilce Erorn E x e t e r  s i t e s ,  c o n t r a s t i n g  arld c o n f l i c t t n g  a g e i n g  r e s l i l t s  w11.i.c.h may 
r e p r e s e n t  t h e  complexi ty  of market ing i n  a n  u rban  c o n t e x t .  The r e l a t i o n s h i p  
between urban and r u r a l  s i t e s  c e r t a i n l y  r e q u i r e s  f u r t h e r  i n v e s t i g a t i o n ,  bu t  d e s p i t e  
Mal tby 's  comments on t h i s  v e r y  p o i n t ,  t h e r e  a r e  n o t  contemporary  r u r a l  s i t e s  wi th  
which comparisons c a n  be made. 

The e x p l o t  t a t  Lon p a t  t e r n s  f o r  E x e t ~ e r  s i  t e s  remalned f a i r l y  c o n s t a n t  u n t t  L t h e  
f i r  t e e n t h  c e n t u r y ,  and Maltby concluded t h a t  wool p r o d u c t i o n  w a s  t h e  main r e a s o n  
For t h i s ,  d r z  ' ng  on documentary e v i d e n c e  which shows t h a t  t h e  manufacture  and 
e x p o r t a t i o n  of  t h e  Devon ' K e r s e y s ' ,  a wool len  Broadc lo th ,  snowbal led  between t h e  
1 5 t h  and 1 7 t h  c e n t u r i e s  (M: 4 7 ) .  T h i s  boom encouraged f l o c k  owners t o  c o n c e n t r a t e  
on worl p r o d u c t i o n ,  s o  c u l l i n g  of  young sheep  would have f a l l e n  s i n c e  wool 
production had become more i m p o r t a n t  t h a n  lamb n e a t .  The o t h e r  E x e t e r  s i t e s  
provtded no e v i d e n c e  f o r  t h e  f i f t e e n t h  c e n t u r y ,  s o  It i s  f o r t u n a t e  t h a t  t h e r e  is  
some ev idence  from Exe Rridge,  even though t h e  sample  is  r a t h e r  s m a l l .  T h i s  does  
show, however, t h a t  k i l l - o f E  of younger an imals  was s i g n i f i c a n t l y  l e s s  t h a n  i n  
p r e v i o u s  p e r i o d s ,  p a r t i c u l a r l y  i n  t h e  ep- tphyseal  f u s i o n  d a t a  (Tab le  IT, F i g u r e  2 1 ) ,  
s o  t h e r e  seems t o  be a conEirmat ion t h a t  t h e  marke t ing  of sheep  d i d  change a t  t h i s  
t tme, and t h i s  t r e n d  con t inued  i n t o  t h e  s i x t e e n t h  and s e v e n t e e n t h  c e n t u r i e s .  

M e t r i c a l  a n a l y s i s  

I lorncores A l a r g e  numher of g o a t  h o r n c o r e s  were recovered  ( s e e  T a b l e  8 ) ,  
p a r t i c u l a r l y  frotn t h e  1 3 t h  c e n t u r y  d e p o s i t s .  The s c a t t e r g r a p h  of h o r n c o r e  l e n g t h  



and basa l  c i rcumference fa l l s  i n t o  two o r  t h r e e  groups which a r e  more o r  less 
d i s t i n c t .  It  would be tempting t o  regard t he se  groups a s  i n d i c a t i o n s  of s ex  
dimorphism with t h e  l a r g e s t  group ( s m a l l e s t  co re s )  - poss ib ly  females ,  and one o r  
two groups of l a r g e r  horncores  which may be males or males and c a s t r a t e s .  
C e r t a i n l y  t h l e  second group is d i s t i n c t  i n  terms of horncore l e n g t h  ( range  
130-250mm) and basa l  c i rcumference (110-140min). I n  f a c t ,  a l though t h e  range of 
l e n g t h  over  l a p s  wi th  t h e  ?female group (88-142mm) t h e  b a s a l  c i rcumferences do not 
over lap  (?female group 66-100mm). Another p o s s i b i l i t y  is  t h a t  t h e s e  groups 
r ep re sen t  d i f f e r e n t  s i z e s  ("breeds")  of goat .  Which ever  the  exp lana t ion ,  t h e r e  
does not seem t o  be a s i z e  change through t i m e ,  a s  t h e  13 th  cen tury  group c o n t a i n s  
bo th  the s m a l l e s t  and the  l a r g e s t  horncores.  These measurements a r e  summarised i n  
Table  1 2  which shows t h a t  when t h e  e n t i r e  range of measurements is cons idered ,  t h e  
v a r i a t i o n  i s  l a r g e  ( c o e f f i c i e n t  of v a r i a t i o n  20%) but  when the  groups using b a s a l  
circ. a r e  considered s e p a r a t e l y  (us ing  sca t t e r -g raphs  f o r  group d e f i n i t i o n s ) .  The 
v a r i a t i o n  i s  much sma l l e r  ( c a v e  11%).  I f  t h e  b a s a l  c i rcumference r e p r e s e n t s  a 
t r u e  dimorphism f e a t u r e ,  a cons ide ra t i on  of b a s a l  dimensions should shed f u r t h e r  
l i g h t  on t h i s  a spec t .  F igure  23 and Table  12 confirm t h e  dimorphism i n  b a s a l  
dimensions,  though i n  t he  l a r g e  13 th  cen tury  sample t h e r e  i s  a smal l  degree  of 
over lap .  Note a l s o  t h e  two ou t ly ing  l a r g e  measurements which must have come from 
two very l a r g e  horned i n d i v i d i a l s .  The post-13th cen tu ry  samples a r e  p l o t t e d  
toge ther  and conEirm t h e  impression t h a t  the  dimorphism i s  r e a l ,  and a l s o  t h a t  
t he re  was no temporal change. There is  an over lapping  range i n  least b a s a l  
d iameter ,  with t he  sma l l e r  co re s  a t  1 2  - c 27mm and l a r g e r  co re s  c 25-45mm, but  t he  
over lap  between g r e a t e s t  ba sa l  diameter  groups i s  minimal: 21-36mm and 38-61mm but  
no te  t h a t  the range of t he  sma l l e r  group i n  posL 13 th  cen tury  co re s  is 25-39mm with 
t h e  l a r g e r  cores  41-54mm. 

The sheep horncore sample is much sma l l e r ,  and only t h r e e  were complete s o  
length-based diameter comparisons a r e  not pos s ib l e .  F igure  24 i s  a p l o t  of 
g r e a t e s t  and l e a s t  ba sa l  d iameters .  This  shows no obvious dimorphism, bu t  i t  i s  
i n t e r e s t i n g  t o  no te  t h a t  a l l  but  t h e  t h r e e  l a r g e s t  co re s  f a l l  i n t o  one of two 
dLs t inc t  groups i n  horncore b a s a l  dimensions from Lincoln (O'Connor, 1982: 29, 
F igure  29) .  The Exe Bridge group i s  thus  ' equ iva l en t '  t o  O'Connor's s m a l l e r  co re s  
group. O'Connor no t e s  t h a t  t h e  l a r g e r  co re s  were g e n e r a l l y  " t r i a n g u l a r  i n  
c ros s - sec t iona l  shape wi th  a d i s t i n c t l y  f l a t t e n e d  i n t e r i o r  su r f ace ,  and a g r e a t e r  
degree of t o r s i o n . . . .  t he  l a r g e  cores  had a more rugose s u r f a c e ,  but t h i s  was not a 
wholly r e l i a b l e  f ea tu re" .  Such co re s  were p re sen t  here ,  and O'Connor no t e s  t h a t  
t he  l a r g e  form was s c a r c e  i n  Lincoln a f t e r  1200 AD. Be cons ide r s  p o s s i b l e  
i n t e r p r e t a t i o n s  of t he se  s i z e  d i f f e r e n c e s ,  and concludes t h a t  t he se  r e p r e s e n t  
d i f f e r e n t  ' t y p e s '  of sheep r a t h e r  than sex  d i f f e r e n c e s .  Thus t h e  sheep co re s  from 
the  Exe Bridge appear t o  be s i m i l a r  t o  " the  f a i r l y  smal l  oval-sect ioned co re s  
t y p i c a l  of most medieval sheep", O'Connor (1982: 30) 

Humerus. Maltby used the  width of t he  d i s t a l  ep iphys i s  as a guide  t o  s i z e  of 
sheep,  bu t  p , n t e d  ou t  t h a t  t h e  e a r l y  fu s ion  d a t e  of t he  ep iphys i s  which i n c r e a s e s  
i n  s i z e  a l i t t l e  a f t e r  fu s ion ,  s o  t h a t  any smal l  f l u c t u a t i o n s  i n  s i z e  may be due t o  
d i f f e r i n g  propor t ions  of young and a d u l t  animals r a t h e r  than  a c t u a l  s i z e  changes 
(M:hC\. There is  some h i n t  i n  t h e  Exe Bridge his togram of an i n c r e a s e  i n  s i z e  from 
13 th  t o  14 th  c e n t u r i e s  (F igure  25 ) ,  but  samples a r e  smal l  s o  t h a t  c a u t i o n  must be 
exe rc i s ed .  The histograms f o r  medieval,  16 th  cen tury  and post-16th c e n t u r i e s  from 
t h e  o t h e r  Fxe t e r  s i t e s  (M:50, F igure  1 2 ) ,  i n d i c a t e  t h a t  t h e  Exe Bridge humeri i n  
f a c t  f a l l  w i th in  the o v e r a l l  range of measurements, s o  t h a t  t h e  s i z e  change i s  
probably not r e a l .  

Radius. Use of d i s t a l  ep iphys i s  meast1rement.s of t h e  r ad ius  overcomes t h e  young/old 
problem of humeri s i n c e  the  fu s ion  d a t e  i s  much l a t e r .  The Exe Bridge sample is 
r a t h e r  smal l ,  but i t  is  c l e a r  from the  measurements a v a i l a b l e  t h a t  no s i z e  change 
occurred (FLgure 261, and t h i s  accords f a i r l y  we l l  wi th  t he  o t h e r  Exe t e r  s i t e s  
(M:52, Figure  13). 



Metacarpus Various.measurements have been used t o  d i s c r imina t e  s ex  i n  sheep, and -- 
t he se  a r e d i s c r i s s e d  by O f  Connor (1982: 2-9), and t h e  most s u c c e s s f u l  method appears  
t o  be OfConnor's method based on d i s t a l  ep iphys i s  wasurements  (1982: 29). The 
r e s u l t s  f o r  Exe Bridge i n d i c a t e  t h a t  males were common i n  t h e  metacarpus sample, 
p a r t i c u l a r l y  i n  t h e  13 th  cen tury ;  2.4 males: 1 female.  Ra t io s  f o r  later  per iods  
a r e :  14 th  cen tu ry  1:1.3, 15 th  century:  3:1, post-medieval 1 .5 : l  (male: female i n  
a l l  c a se s ) .  

P e l v i s  Measurement of t h e  acetabulum medial r i m  depth may be used t o  d i s t i n g u i s h  
s e x  (Armitage, 1977: 75-80). Resu l t s  f o r  Exe Bridge are, f o r  sheep (male: female) 
- 13 th  cen tury  1 :5 ,  15 th  cen tury  1:1, pos t  medieval 1:1, f o r  goa t  - 13 th  cen tu ry  
1.5:1, 15 th  cen tury  1:10, post-medieval 2 : l .  The samples f o r  both metacarpa ls  and 
p e l v i s  a r e  small, s o  r a t i o s  may be u n r e l i a b l e ,  and t h e  apparent  d i s p a r i t i e s  i n  t he  
two s e t s  of d a t a  may be a r e f l e c t i o n  of t h i s .  

T ib i a  The histograms of maximum d i s t a l  width i n  t i b i a e  i n d i c a t e  no s i z e  change a t  
Exe Bridge (F igure  27) ,  somewhat i n  c o n t r a s t  t o  t h e  o t h e r  Exe t e r  s i t e s  where t h e r e  
i s  a gradua l  i nc rease ,  with i nc reas ing  propor t ions  l a r g e r  than  25mm i n  each 
success ive  per iod (M:48-9, F igure  11) .  There is j u s t  a h i n t  from Exe Bridge t h a t  
t h i s  s i z e  i n c r e a s e  occurs ,  but  t he  sample i s  too  smal l  t o  be r e l i a b l e .  I n  t h e  13 th  
cen tu ry ,  16 .72  were over 25mm i n  t h e  14 th  cen tury  t he  propor t ion  is  20.0%, i n  t he  
15th cen tury  41.7%, and i n  t h e  post medieval per iod  50%. (bu t  i n  no c a s e  is  t h e  
sample over 20).  

The o v e r a l l  s i z e  of t h e  s t o c k  Maltby found t h a t  t h e r e  was l i t t l e  change i n  s i z e  of ---- 
stoclc i n  t he  medieval per iod ,  but  t h a t  some improvement occurred i n  post-medieval 
s t o c k ,  with the  s i x t e e n t h  cen tury  a per iod of t r a n s i t i o n  r a t h e r  than  dramatic  
change (M:49). This impression i s  l a r g e l y  bourne ou t  by t h e  Exe Bridge bones, 
where mean values  of most measurements show l i t t l e  change, but  i n d i c a t e  a g radua l  
improvement (Table 13) .  Maltby a l s o  pointed out t h a t  t h e  Exeter  sheep seemed 
sma l l e r  than sheep from o t h e r  s i t e s  i n  England, and i f  t h i s  is s o  t h e  same i s  t r u e  
of t he  Exe Bridge s i n c e  t h e  Exe Rridge va lues  a r e  g e n e r a l l y  very  c l o s e  t o  t hose  
from the o t h e r  Exete r  s i t e s  (Table  13) .  A comparison of the  Exe Bridge s i t e s  wi th  
Lincoln (OfConnor 1982: f i c h e  pp.25-31) i n d i c a t e s  t h a t  sheep from Lincoln  i n  t he  
12 th  Century were g e n e r a l l y  l a r g e r  than  those  from Exe Bridge i n  t h e  1 3 t h  cen tury ,  
p a r t i c u l a r l y  g r e a t e s t  l eng th  measurements of metapodials .  

Analysis of t he  types of sheep represen ted  

A s  Maltby pointed out  (M:51) i t  i s  extremely d i f f i c u l t  t o  a s s e s s  t he  types  of sheep 
r ep re sen t ed ,  d e s p i t e  t h e  p u b l i c a t i o n  of s e v e r a l  u s e f u l  papers  on the  s u b j e c t ,  
recent  examples i nc lud ing  Armitage and Woodall (1977),  Armitage (1983),  and Ryder 
(1983). Previous au tho r s  have sometimes used the  presence of po l l ed  and horned 
varieties t o  r ep re sen t  d i f f e r e n t  types  ( o r  s exes ) ,  but  i t  i s  now g e n e r a l l y  
acknowledged ha t  both males and females may be horned, w h l l s t  i t  is a l s o  p o s s i b l e  
t o  have a pol.led type i n  both s exes  (Armitage and Woodall, 1977: 84; M:51). 
OfConnor used the  dimensions of horncores  from Lincoln  t o  suggest  t he  presence of 
a t  l c  s t  two d i f f e r e n t  types of horned sheep (1982:30) and w e  have seen  t h a t  t he  
Exe Bridge co re s  a r e  s i m i l a r  t o  one of t he se  groups. Pol led  forms were a l s o  
presen t  a t  Exe Bridge, but were f a i r l y  r a r e  (11x3). Af t e r  t h e  medieval per iod and 
p a r t i c u l a r l y  a f t e r  t he  18 th  Century s p e c i a l i s e d  breeding inc reased  g r e a t l y ,  and the  
v a r i e t y  of types of sheep inc reased .  Marshal l  de sc r ibes  d i s t i n c t i o n  between horned 
and pol led  v a r i e t i e s  i n  Devon: ' t h e i r  heads a r e  va r ious  cha rac t e r i zed :  those  of 
some ind iv idua l s  a r e  horned, o t h e r s  -- po l l ed ,  o r  ho rn l e s s  - p r o v i n c i a l l y  "no t s " '  
(Marshal l ,  1796, Vol 1: 259). I n t e r e s t i n g l y ,  t h e  po l l ed  forms from Exe Bridge a r e  , 
a l l  post-medieval i n  d a t e ,  two of which a r e  post-18th cen tury .  

EvCdence from the pos t -c ran ia l -  bones is  more l i m i t e d  s i n c e  samples a r e  g e n e r a l l y  
q u i t e  smal l ,  t he  only except ion  being i n  t he  ca se  of metapodials.  Armitage and 
Goodall no te  t h a t  medieval sheep a r e  c h a r a c t e r i s e d  by long s l e n d e r  necks and f i n e  



boned l imbs,  with aesmall ,  compact body and long pendulous t a i l .  The f i r s t  two 
(and major) c h a r a c t e r i s t i c s  were e rad i ca t ed  during t h e  18 th  cen tu ry  (Armitage and 
Goodall ,  1977: 80-82). I n  h i s  review of t h e  evidence of long wood sheep,  Armitage 
en l a rges  on t h e  above by t r a c i n g  t h r e e  major changes,  ranging from a small (soay- 
s i z e d )  form wi th  t h e  above c h a r a c t e r i s t i c s  t o  a l a r g e r  but  s t i l l  unimproved form i n  
t h e  17th-18th c e n t u r i e s  and f i n a l l y  t o  t h e  improved forms of t he  l a t e  18 th  cen tu ry  
onwards (Armitage 1983: 91-94, and F igu re  2 ) .  Presumably i f  such changes occurred 
he re ,  t h i s  would be r e f l e c t e d  i n  bone dimensions,  bu t  t h e  l e n g t h  breadth  r a t i o  i n  
metacarpals  shows t h a t  t h e r e  is no temporal grouping i n  t h e  r e s u l t s  (F igu re  23);  
however, t h e r e  i s  cons iderab le  v a r i a t i o n  between t h e  c h a r a c t e r s ,  and p a r t i c u l a r l y  
s o  i n  t h e  post-medieval and r ecen t  samples. 

Maltby concludes t h a t  t h e  Exeter  sheep showed l i t t l e  change o r  improvement before  
t he  post-medieval per iod ,  but t h e  smal l  post-17th cen tu ry  sample i n d i c a t e d  
t h a t  improvement d i d  occur a f t e r  t h i s ,  wi th  some improvements d a t i n g  even from the  
16 th  cen tury  (M:52). There is some evidence t h a t  s i m i l a r  changes occurred a t  Exe 
Bridge, bu t  aga in  t h e  post-medieval sample is small, and i t  is not  p o s s i b l e  t o  g e t  
more than j u s t  a h i n t  of change from t h i s  assemblage. 

Fragmentation p a t t e r n s  

A comparison between the  ov icapr id  and c a t t l e  f ragmentat ion p a t t e r n s  i l l u s t r a t e s  
t h a t  t he re  a r e  g r e a t e r  d iEferences  between the  s p e c i e s  than between per iods .  This  
may r e f l e c t  both the  d i f f e r e n t  butchery techniques app l i ed  t o  t h e  d i f f e r e n t  
s p e c i e s ,  and a conservat ism i n  butchery p r a c t i c e s  f o r  one spec i e s .  The temporal 
d i f f e r e n c e s  111 the sheep-goat bones a r e  g r e a t e r  than f o r  c a t t l e .  Thus i t  i s  more 
d i f f i c u l t  t o  de f ine  fragmentat ion "groups" a s  i n  t h e  case  of c a t t l e ,  converse ly  i t  
i s  poss ib l e  t o  s ee  some temporal t r ends  which was not  the  case  f o r  c a t t l e .  These 
a r e  summarised below: 

i )  Limb long-bones. General ly  f o r  each per iod ,  t h e  f ragmenta t ion  p a t t e r n s  f o r  
a l l  limb long-bones a r e  similar. I n  t h e  13 th  cen tury  about 20% of bones were 314 
o r  more complete, and about 35% l e s s  than k complete (F igure  29) .  The k-\ and 
$-314 complete groups a r e  g e n e r a l l y  of the  o rde r  20% and 30% though me ta l ca rpa l s  
d i f f e r  s l i g h t l y .  I n  t h e  14 th  cen tury  (F igure  30) t h e  3/4 complete group i s  much 
expanded ( c .  35% except  t i b i a e )  and t h e  l e s s  than  k complete group much 
diminished. The k-5 and +3/4 group a r e  v a r i a b l e .  The 15 th  cen tury  is e s s e n t i a l l y  
s i m i l a r  t o  t h e  14 th  cen tury  (F igu re  31) ,  though femora and t i b i a e  a r e  no t eab l e  
except ions with c 60% i n  t h e  k-8 complete group. The post-medieval per iod  is much 
more v a r i a b l e ,  with upper limb bones more fragmentary than lower,  and fore-limb 
l e s s  fragmentary than  hind-limb (F igure  32) .  F i n a l l y  i n  t h e  r ecen t  per iod ,  t h e  
r e s u l t s  a r e  very v a r i a b l e  with no obvious ( o r  l o g i c a l ? )  p a t t e r n  (F igure  32).  Note 
t h a t  t l l t~ae  a r e  not  considered i n  t h i s  anatomical  group s i n c e  t h e  s l e n d e r  s h a f t  is 
i n v a r i a b l y  broken near  t he  proximal end, s o  f ragmenta t ion  p a t t e r n s  d i f f e r .  Thus 
two t rends  c a ~ ~  be seen: r educ t ion  i n  f ragmentat ion,  i n c r e a s e  i n  v a r i a b i l i t y .  Note 
a l s o  t h a t  sheep limb bones a r e  g e n e r a l l y  l e s s  fragmentary than  corresponding c a t t l e  
l imb hones. 

i i )  Carpa ls ,  t a r s a l s  and phalanges.  E s s e n t i a l l y  s i m i l a r  t o  c a t t l e  p a t t e r n s ,  but  
c o n s i s t e n t l y  l e s s  fragmented i n  a l l  per iods.  

i i i )  Horncores. TAi t t l e  change i n  f ragmentat ion temporal ly .  P a t t e r n s  s i m i l a r  t o  
c a t t l e  1 3 t h  cen tury ,  but  g e n e r a l l y  t h e r e  i s  less f ragmenta t ion  i n  sheep-goat, with 
about 33% i n  t h e  314 complete group. 

b 

i v )  Other  bones. Here t he re  a r e  no obvious t r ends  and temporal changes a r e  q u i t e  
v a r i a b l e .  Scapulae gene ra l l y  appea r  t o  become l e s s  fragmentary i n  more r ecen t  
per iods ,  except  in the f i n a l  ( " r ecen t " )  pe r iod ,  and a s i m i l a r  though more v a r i a b l e  
" t rend?"  occurs  For pelves .  Vertebrae p a t t e r n s  a r e  very var ied  and t h e r e  seems t o  
be,no apparent  t rend o r  l o g i c  i n  t he  d i f f e r e n c e .  Cran i a l  bones a r e  c o n s i s t e n t l y  



fragmentary ( i n  the' l e s s  than 5 complete group) bu t  wi th  l a r g e r  propor t ions  i n  the  
k-b complete group than c a t t l e ,  and mandibles appear  t o  become more fragmentary i n  
l a t e r  per iods .  

Butchery P r a c t i c e  

Horncore. Most of t h e  butchery marks observed on sheep-goat bones were on 
horncores o r  r e l a t e d  t o  horncore removal, p a r t i c u l a r l y  i n  t h e  18 th  cen tu ry .  The 
p a t t e r n s  of butchery a r e  summarised i n  F igures  34-38 and these  show t h a t  t h e r e  was 
no change i n  horncore butchery,  and t h a t  horns were removed e i t h e r  by dropping o f f  
t h e  horn wi th  an ob l ique  blow which ended a t  t h e  mid l ine  of t h e  s k u l l  ( f r o n t a l  
s u t u r e )  having s t a r t e d  a t  a l i n e  a c r o s s  the top  of t h e  o r b i t ,  o r  by chopping 
through t h e  horn near  t h e  base of the  core .  I n  a s tudy  of bones from Taunton, t h e  
au thor  found t h a t  t he se  two techniques were very much r e l a t e d  t o  s p e c i e s ,  wi th  t h e  
former technlque employed f o r  g o a t s  and t h e  l a t t e r  f o r  sheep (Levi tan ,  i n  p r e s s ) .  
Such d i f f e r e n c e s  were l e s s  c l e a r  a t  Exe Bridge but  t h i s  p a t t e r n  does appear  t o  have 
been followed t o  some e x t e n t  he re .  

Butchery on the  mandibles and pos t  c r a n i a l  s k e l e t o n  i s  shown on F igu re s  34-38 and 
i l l u s t r a t e s  t h a t  t h e r e  was l i t t l e  change, with major zones of butchery a t  t he  
shotllder,  elbow, h i p  and knee, and t h a t  t he  ca rcase  was hung and halved ( s i n c e  
ve r t eb rae  were chopped through a x i a l l y ) .  Mandibles were sometimes bu tchered ,  
i nva r i ab ly  i n  t h e  diastema and presumably r e l a t e d  t o  removal of tongue. 
Occasional ly  s k u l l s  were chopped i n  h a l f ,  s o  removal of b r a i n s  seems l i k e l y .  
I n t e r e s t i n g l y  r e l a t i v e l y  few hind l e g s  were severed i n  t he  mid- t ib ia  s h a f t  reg ion  
a s  from o t h e r  Exeter  s i tes  (M:53), and some were chopped through i n  t he  proximal 
region;  b u t  butchery evidence he re  was l im i t ed .  The l e g  was commenl-y removed a t  
t he  h i p ,  sometimes by chopping o f f  t h e  proximal femur (eg F igure  34) o r  by 
i n s e r t i n g  a k n i f e  i n t o  t he  j o i n t  and c u t t i n g  t h e  l igament (eg F igure  37) .  Related 
butchery of the  p e l v i s  i s  cen t red  around t h e  acetabulum. Maltby suggested t h a t  t he  
scapula  and humerus were removed a s  a s i n g l e  u n i t  (M:53) but  evidence h e r e  is  f o r  
severance of t h e  scapula  through the  collum. I n  common wi th  t he  o t h e r  Exete r  
s i t e s ,  t he  elbow was a major t a r g e t  f o r  j o i n t i n g  and a l s o  t h e  d i s t a l  
radius/proximal  metacarpal  (M:53). The halving of ve r t eb rae  a x i a l l y  i s  seemingly 
an  e a r l i e r  p r a c t i c e  he re  than  elsewhere i n  Exeter  (M:54) but  a no te  of cau t ion  i s  
t h a t  t h e  Exe Bridge butchery sample is  small and some ve t eb rae  were c e r t a i n l y  
chopped l a t e r a l l y  a s  i f  t h e  c a r c a s e  were not hung and halved. Thus, i n  common with 
t he  o t h e r  Exete r  s i t e s ,  t h e r e  was a conservat ism i n  butchery.  Butchery p a t t e r n s  
h e r e  were not g r e a t l y  d i f f e r e n t  t o  o t h e r  Exete r  s i tes,  al though some d i f f e r e n c e s  
a r e  of i n t e r e s t  and a r e  noted above. 

Anatomical r e p r e s e n t a t i o n  

We have seen  t h a t  horncore dumping was the  major c h a r a c t e r i s t i c  of c a t t l e  remains,  
and i t  i s  obvlous from Table  14  and F igure  39 t h a t  t h i s  is repeated f o r  sheep-goat 
remains, and aga in  p a r t i c u l a r l y  i n  t h e  13 th  cen tury .  Table  8 i n d i c a t e s  t h a t  t he se  
horncore dumps were mainly goa t ,  e s p e c i a l l y  i n  t h e  13 th  cen tury ,  where t h e  
sheel  goat  r a t i o  i s  1:15. 

Other elements a l s o  show-up a s  p a r t i c u l a r l y  common, t he se  a r e  mandible, metacarpa ls  
and m e t a t a r s a l s ,  and t h i s  t r end  remains f a i r l y  cons t an t  i n  a l l  pe r iods ,  though 
t h e r e  i s  a genera l  reduc t ion  i n  the s c a l e  of t h i s  p a t t e r n  i n  l a t e r  pe r iods .  Those 
bones could be s a i d  t o  be c h a r a c t e r i s t i c  of bu tchers '  waste  ( e s p e c i a l l y  i f  they a r e  
a s soc i a t ed  with c a r p a l s ,  t a r s a l s  and phalanges) .  The r e l a t i v e  absence of o t h e r  
waste-type bones could be due t o  d i f f e r e n t i a l  recovery s i n c e  t he  o t h e r  bones a r e  L 

a l l  small .  It is  i n t e r e s t i n g  t o  see  t h a t  l oose  t e e t h  a r e  not common, bu t  t h i s  
aga in  may r e f l e c t  d i f f e r e n t i a l  recovery.  

. All. elements a r e  b e t t e r  represen ted  i n  t he  1 3 t h  cen tury  than i n  l a t e r  pe r iods ,  and 
t h i s  may r e f l e c t  t he  na tu re  of the  d e p o s i t s  and t h e  s i t e  h i s t o r y  ( s e e  c a t t l e :  



Anatomical Representa t ion) .  Otherwise t h e r e  is  no obvious t rend  o r  p a t t e r n  i n  t h e  
r e s u l t s .  

S k e l e t a l  Abnormali t ies  

Maltby no te s  t h a t  pe r iodon ta l  d i s e a s e  was m he most common d e f e c t  i n  sheep and g o a t  
bones, and t h a t  overcrowding was a l s o  common (M:54). This  is  a l s o  t r u e  of t he  Exe 
Bridge m a t e r i a l ,  and a  d e t a i l e d  a n a l y s i s  of mandibular anomalies has  t h e  p o t e n t i a l  
f o r  providing informat ion  about  p lanes  of n u t r i t i o n  and h e a l t h  no t  a v a i l a b l e  
from o t h e r  sources  ( s ee  Baker and Brothwell ,  1980: 154 and F igu re  11) .  S tud i e s  by 
t h e  au thor  on bones from o t h e r  s i t e s  have shown t h a t  s co r ing  of mandibular d e f e c t s  
provides  much unexpected in format ion  ( eg  Levi tan ,  i n  p re s s ;  Lev i t an  for thcoming) .  
A summary of r e s u l t s  f o r  mandible i s  g iven  i n  Table  15  which l is ts  t h e  anomalies 
which a r e  presen t  and g i v e s  t h e  numbers of occurrences i n  each Period.  It is 
important  t o  no te  t h a t  t h i s  t a b l e  cannot be used t o  i n t e r p r e t  f requency of 
occurrence because no account of missing t e e t h  o r  missing p o r t i o n s  of mandible is  
taken  ( f o r  example, one cannot say t h a t  i n  1 3 t h  cen tu ry  55 o u t  of 143 mandibles had 
extra-numerary foremena because some mandibles were not complete enough t o  t e l l  i f  
e x t r a  Eoramena were p re sen t ) .  It i s ,  however, a  u s e f u l  t o o l  f o r  providing crude 
e s t ima te s  of occurrence.  Furthermore, i n  a s s e s s i n g  occurrence of i n d i v i d u a l  
anomalies,  i t  is  necessary t o  take i n t o  account s i n g l e  t e e t h :  t h i s  i s  t h e  ca se  
where t he  anomally a f f e c t s  i n d i v i d u a l  t e e t h ,  and i n  such ca se s  t he  occur rance  of 
t he  anomaly i s  c a l c u l a t e d  f o r  each too th  a s  fo l lows:  no. occur rences  d iv ided  by 
t o t a l  no. of t oo th  concerned (no /n t ) .  Where t h e  anomaly a f f e c t s  t he  mandible (eg 
Foramena) t h e  occurrence is c a l c u l a t e d :  no. occurrences d iv ided  by t o t a l  no. 
mandibles with r e l evan t  p o r t i o n  p re sen t  (nojnm). 

The anomalies have been grouped i n t o  broad c a t e g o r i e s ,  but  some ove r l ap  may occur ,  
f o r  i n s t ance  absence of P2 may be due t o  d i s e a s e ,  s o  may ' p l a t e y '  d e p o s i t s ;  
pigmentation could be congen i t a l  o r  developmental.  However, s i n c e  modern 
ve t e r ina ry  s t u d i e s  are l ack ing  on t h i s  s u b j e c t ,  t h e  s e l e c t i o n  of t he se  groupings is  
based on what ve t en ina ry  l i t e r a t u r e  t h e r e  is ,  and on exper ience  based on o t h e r  
s i t e s  (eg Levi tan ,  forthcoming).  

Overcrowding. This  was by f a r  t h e  most common d e f e c t ,  p a r t i c u l a r l y  i n  t h e  ca se  of - 
i n t r a - d e n t a l  a t t r i t i o n  ( t h i s  is the  a t t r i t i o n  between ad j acen t  t e e t h  i n  t h e  t oo th  
row, and is  scored a s  p o s i t i v e  occurrence where t h e  enamel border  of t he  t oo th  has  
been worn away). F igure  40 i l l u s t r a t e s  occurrence of i n t r a - d e n t a l  a t t r i t i o n .  The 
main impact of t he se  r e s u l t s  is t o  i l l u s t r a t e  t h a t  occurrence i n  deciduous t e e t h  
was very v a r i a b l e ,  but  t h i s  i s  most l i k e l y  a  r e f l e c t i o n  of sma l l  samples s i n c e  
f requenc ies  i n  t h e  13 th  cen tu ry  a r e  based on t h r e e  j uved i l e  mandibles,  and i n  1 4 t h  
cen tury  and post-medieval on one mandible each. Occurrence i n  t h e  permanent t e e t h  
i s  a l s o  v a r i a b l e ,  though more cons t an t .  No a t t r i t i o n  occurred between second and 
t h i r d  permanent premolars (P2 and P3), which i s  mainly a  r e s u l t  of t he  room f o r  -, 
movement which is  p re sen t  i n  P2 which may consequent ly  be pushed a s i d e .  A l l  t h e  
o t h e r  t e e t h  i n t e r f a c e s  gave rise t o  i n t r a -den ta l  a t t r i t i o n ,  with t h e  s i n g l e  
except ion  of P4 a n t e r i o r  cusp i n  t h e  Recent Per iod .  Genera l ly  a t t r i t i o n  i s  more 
f requent  on t h e  p o s t e r i o r  cusp than t h e  a n t e r i o r  cusp i n  bo th  P3 and P4, except  i n  
t h e  u s e  oE P 4 ,  15 th  century.  This  i s  reversed  f o r  t h e  molars where a t t r i t i o n  is  
g r e a t e r  on t he  a n t e r i o r  cusp. Such a p a t t e r n i n g  i s  a l o g i c a l  r e s u l t  of t h e  
e rup t ion  sequence; a l s o  i t  is notxable  t h a t  g r e a t e s t  f requenc ies  occur  i n  t h e  f i r s t  
molar ( M I )  - except i n  Recent Per iod  - the  t oo th  w i th  e a r l i e s t  e r u p t i o n  d a t e  i n  t he  
permanent t e e t h .  Thus i n t r a - d e n t a l  a t t r i t i o n  can be seen t o  be common i n  t h e s e  
mandibles, and a l s o  t o  fol low a p a t t e r n i n g  imposed by the  e r u p t i o n  sequence. 

Anomalous crown height  could r e s u l t  from s e v e r a l  f a c t o r s  such a s  l o s s  of an 
s 

opposing too th ,  de l ays  i n  t he  e r u p t i o n  sequence, e t c .  It can r e s u l t  from 
overcrowding because i n t r a - d e n t a l  a t t r i t i o n  may weaken t h e  c u t t i n g  s u r f a c e  of t he  
too th  (by  reducing amount of enamel exposed).  It i s  f a i r l y  i n f r equen t  he re ,  and 



occurs  i n  only about 9% of mandibles from the 13 th  cen tury  8% from the  14 th  
cen tury ,  14% from t h e  15 th  cen tury  and 8% from t h e  pos t  medieval pe r iod .  Sample 
s i z e  is  t o o  smal l  t o  i n t e r p r e t  t h e  anomaly i n  terms of p a t t e r n i n g  o r  f requency,  
P4-M2 i s  t h e  most f r equen t ly  a f f e c t e d  reg ion ,  though i t  does occur  i n  a l l  permanent 
t e e t h  t o  some e x t e n t .  No examples i n  deciduous t e e t h  were found. 

Tooth displacement is even less f requent  (Table  15)  and examples were only found 
from the  13 th  cen tury  and 15th  c e n t u r i e s .  Displacement may t ake  on s e v e r a l  
man i s f e s t a t i ons  ( s e e  Levi tan ,  i n  p re s s ;  Levi tan ,  for thcoming) .  I n  common wi th  
o t h e r  sites (West H i l l :  Lev i tan ,  i n  prep; Middleton Stoney: Levi tan ,  i n  p r e s s )  t h e  
permanent premolars - p a r t i c u l a r l y  P3 and P4 - a r e  t h e  most f r e q u e n t l y  a f f e c t e d .  
Thus, r o t a t i o n  through 90° has occurred on a  P3 from t h e  13 th  cen tury  and one from 
t h e  15 th  cen tury .  The t h i r d  specimen is  a  P4 wi th  l a b i a l  r o t a t i o n .  The evidence 
he re  i s  t oo  l i m i t e d  t o  d e f i n e  t r e n d s ,  but i t  i s  s i m i l a r  t o  t h e  s i t e s  quoted above 
where the  displacement  occurs  mainly i n  P3 and P4 and i s  presumably r e l a t e d  t o  t h e  
e rup t ion  sequence: t he se  a r e  amongst t h e  l a s t  t e e t h  t o  e r u p t ,  and t h e  P4 i n  
p a r t i c u l a r  is  o f t e n  i n  malocclusion wi th  t he  M1 and t h i s  may l ead  t o  exces s ive  
d i s t o r t i o n s  i n  extreme cases .  The main reason appears  t o  be r e l a t e d  t o  t h e  f a c t  
t h a t  t he  P4 i s  s a a l l e r  i n  l e n g t h  than t h e  p4 s o  o f t e n  e r u p t s  a t  an ang le  which 
occludes t h e  p o s t e r i o r  crown a g a i n s t  t h e  lead ing  edge of t h e  M 1  a n t e r i o r  crown, 
(examples i l l u s t r a t e d  i n  Levi tan ,  forthcoming).  

Developmental anomalies a r e  those which appear t o  r e s u l t  from a developmental 
cond i t i on ,  b u t s e e m  not t o  be g e n e t i c  i n  na tu re .  Ven t r a l  p e n e t r a t i o n  i s  extremely 
r a r e ,  but " e a r l y  s t ages"  a r e  more common. This  is  a  cond i t i on  where t h e  developing 
too th  bud of a  permanent t oo th  does no t  have enough room i n  t he  width of t h e  ramus 
and so  pushes ou t  on t h e  v e n t r a l  margin of t h e  mandible: u s u a l l y  only a  smal l  lump 
i s  formed ( a s  h e r e ) ,  but sometimes t he  margin may be completely pene t r a t ed .  It i s  
a  complicated cond i t i on ,  and poss ib l e  causes  a r e  d i scussed  elsewhere (Levi tan ,  
forthcoming).  Here i t  occurs  i n  only 6.3% of mandibles,  a l l  from t h e  13 th  cen tu ry ,  
and i n  e i g h t  of the  n ine  specimens i t  i s  due t o  t h e  developing P4 bud; t h e  n i n t h  
case was beneath t he  M2. This  is  i n t e r e s t i n g  because t h e  P4 i s  the  l a r g e s t  
permanent premolar, and i n  domestic sheep i t  would appear t h a t  t he  mandible is  
sometimes t o o  t h i n  t o  accommodate i t :  i t  would be of va lue  t o  d i s cove r  i f  t h i s  
occurs  i n  wild sheep. 

The ' p l a t e y '  d e p o s i t s ,  which he re  occurred i n  t h e  1 3 t h  cen tury  i n f r e q u e n t l y  ( 4 . 2 % ) ,  
a r e  q t l l t e  common from o t h e r  sites. It is  descr ibed  and d iscussed  i n  Lev i t an  
(for thcoming) ,  and seems mainly t o  be r e l a t e d  t o  t h e  e r u p t i o n  process  i n  j uven i l e  - 
sub-adult mandibles. A t  Middleton Stoney 30.8% of mandibles had p l a t e y  d e p o s i t s ,  
and of t he se  71.4% were j uven i l e  ( i e  deciduous den t ion ) ,  (Levi tan ,  i n  p r e s s ) .  

Genet ic  and congen i t a l  anomalies The commonest of t h e s e  anomalies is  t h e  
p-- -*- 

occurrence of extra-numerary foramena nutricum, and r a t h e r  s u r p r i s i n g l y  i t  i s  not  a  
cond i t i on  wh~;h has prev ious ly  rece ived  much a t t e n t i o n .  Often t he re  i s  a  s i n g l e  
accessary  foramen, u sua l ly  near  t h e  P2 o r  P.3, but sometimes i t  occurs  i n  o t h e r  
l o c a t i o n s ,  and in f r equen t ly  t h e r e  may be more than one accessory  foramen. There 
a r e  I '  mandibles from the  13th cen tury  which have t h e  d i a s t e r n a  complete: and 61.1% 
have extra-numerary foramena. S i m i l a r l y  f r equenc i e s  f o r  t he  1 4 t h  cen tury  a r e  
78.6%, 15 th  century:  55.7%, Post-medieval: 55.6%, Recent: 50% (Table  1 6 ) .  These 
f r equenc i e s  a r e  much h igher  t han  o t h e r  s i t e s  f o r  which t h i s  anomaly has  been 
recorded (eg t e v i t a n  i n  prep) .  A smal l  number of mandibles have two e x t r a  
Eoramena, e i g h t  from t h e  13 th  cen tury  (14.5% of a f f e c t e d  mandibles) and one from 
t h e  fou r t een th  cen tury  (9.1%). The remaining mandibles a l l  have one e x t r a  
foramen. b 

Locat ion is  va r i ed ,  ranging from a n t e r i o r  t o  the  major foramen nutricum t o  beneath 
the P 4 ,  hut  Table 16, which g ives  d e t a i l s  of frequency of  occurrence and l o c a t i o n  
shows t h a t  t he  c l e a r  major i ty  a r e  l oca t ed  i n  the P2 and P3 reg ion .  I n t e r e s t i n g l y  
t h e  commonest l o c a t i o n  i n  t h e  13 th  cen tury  was i n  t h e  P2 reg ion  (45.4%) whereas i n  
a l l  o the r  per iods  i t  was i n  t h e  P3 r eg ion  (except  1 5 t h  cen tury  where P 2  and P3 



occurrence was equa l ) .  Whether o r  not such d i f f e r e n c e s  - which a t  f a c e  value seem 
minor - a r e  of importance and can be l inked  wi th  f a c t o r s  such a s  "breed" o r  " type" 
i s  a t  p r e sen t  unce r t a in ,  but  cont inued a n a l y s i s  of such c h a r a c t e r i s t i c s  w i l l  
c l a r i f y  t h e  s i t u a t i o n ,  p a r t i c u l a r l y  i f  r e l a t e d  t o  a  s tudy  i n  modern breeds .  

Absence of P2 is a  f r equen t ly  noted cond i t i on ,  and Maltby no te s  i t  f o r  o t h e r  
Exete r  s i t e s  (M:54); most cases  must be ones of c o n g e n i t a l l y  absent  t e e t h  but a 
no t e  of c a u t i o n  i s  necessary s i n c e  ante-mortem l o s s  of P2 may l eave  no s u p e r f i c i a l  
t r a c e  of t h e  t oo th  and only an  X-ray w i l l  r evea l  t h e  resorbed a l v e o l u s  (Levi tan ,  
forthcoming).  Occurrence of t h i s  d e f e c t  was r e l a t i v e l y  i n f r e q u e n t  he re :  
p ropor t ions  of absence versus  presence are a s  fo l lows:  i 3 t h  cen tury  7.32, 1 5 t h  
century 8 . 3 % ,  post-medieval 5.9%, o t h e r  pe r iods  no occurrence.  Thus i t  is an 
in f r equen t  d e f e c t  and l i k e  extra-numerary foramena i s  of u n c e r t a i n  bu t  poss ib ly  
u se fu l  p o t e n t i a l  i n  ana lys ing  popula t ion  v a r i a b i l i t y .  

A not  unre la ted  de fec t  is the  presence of e x t r a  columns o r  cusps ,  and these  i nc lude  
bovine columns which sometimes occur on P4,  M 1  and M2 (Levi tan  for thcoming) .  The 
s i n g l e  occurrence of an e x t r a  column from Exe Bridge ( P l a t e  V )  i s  a  g r o s s  deformity 
which has s eve r ly  d i s t o r t e d  and a f f e c t e d  t he  conEormation of t he  mandible and 
c o n s t i t u t i o n  of t h e  t oo th  row. There i s  a l s o  i n f e c t i o n  and roo t  d i s t o r t i o n  
p re sen t ,  hut  whether these  r e s u l t  from the  deformed M2 is  u n c e r t a i n ,  though the  M2 
must have had a  profound e f f e c t  i n  the  course if n o t  the  cause of t h e  o the r  
compl i c a t i o n s .  

Disease and i n f e c t i o n  Maltby notes  t h a t  pe r iodon ta l  d i s e a s e  was t he  most common 
d e f e c t  (M:54) along with overcrowding, but  he d id  not a t tempt  t o  q u a n t i f y  t he se  
anomalies.  I n  f a c t  pe r iodon ta l  d i s e a s e  was r e l a t i v e l y  i n f r equen t  i n  t h e  Exe Bridge 
assemblage with occurrence ranging from 25% ( r e c e n t )  t o  4.9% (13th  cen tu ry )  and a l l  
but  recent  l e s s  than 20%. It i s  poss ib l e  t o  s co re  pe r iodon ta l  d i s e a s e  on a  s c a l e  
of s e v e r i t y  which is d iscussed  and d i s c r i b e d  elsewhere (Levi tan ,  for thcoming)  with 
Stage 1 t h e  e a r l i e s t  s t a g e  and s t a g e  5 t h e  most advanced s t a g e  of the d i s e a s e .  
Figure 4 i l l u s t r a t e s  t h e  occurrence of t he  d i s e a s e  and r e l a t i v e  s e v e r i t y .  The 
histograms a r e  drawn a t  d i f f e r e n t  s c a l e s  i n  order  t o  accommodate t h e  f i g u r e  a t  a  
reasonable  s i z e  and t o  i l l u s t r a t e  t he  d e t a i l  f o r  each per iod ;  t hus  r e l a t i v e  
Erequency is g r e a t e s t  i n  t h e  1 5 t h  cen tury  and l e a s t  i n  t h e  13 th  cen tu ry .  
Post-medieval and Recent a r e  no t  shown s i n c e  sample s i z e  too smal l .  Although t h e  
peaks of occurrence d i f f e r  i n  t h e  per iods ,  t h e  p a t t e r n  of s e v e r i t y  of i n f e c t i o n  
remains cen t red  on P4-M1 where g r e a t e s t  s e v e r i t y  is concent ra ted .  Th i s  fo l lows  t h e  
p a t t e r n  seen  on o t h e r  s i tes  (Levi tan ,  i n  p re s s ;  Levi tan ,  i n  prep)  and i s  r e l a t e d  t o  
t h e  e rup t ion  process ,  and probably a l s o  t o  presence of d e n t a l  c a l c u l u s  (d i scussed  
i n  d e t a i l  i n  Levi tan ,  forthcoming).  R e l a t i v e l y  high occurrence i n  P2 i s  unusual i n  
comparison with o t h e r  s i tes  and i t  is i n t e r e s t i n g  t o  no t e  i n  t h i s  r e s p e c t  t h a t  
peaks i n  occurrence s h i f t  from P4-M1 i n  13 th  cen tury  t o  P3-P4 i n  1 4 t h  cen tury  and 
t o  P2 i n  15 th  cen tury .  However, with such smal l  samples i t  is not a d v i s a b l e  t o  
imply any ch lges i n  planes of n u t r i t i o n l h e a l t h  s t a t u s .  

The occurrence of a  porous margin of t h e  a l v e o l a r  c a v i t y  i s  o f t e n  r e l a t e d  t o  
p e r i r d o n t a l  d i s e a s e ,  but sometimes i t  occurs  i n  i s o l a t i o n  (e.g.  one specimen from 
the  recent  Per iod)  o r  a s s o c i a t e d  wi th  o t h e r  d e f e c t s  (eg  t h e  specimen i n  P l a t e  VI 
and d iscussed  above under Genet ic  and congen i t a l ) .  The former i s  sometimes r e l a t e d  
t o  t h e  e r u p t i o n  sequence, with a c t i v e l y  e rup t ing  t e e t h  presumably causing much 
a l t e r a t i o n  i n  t he  aveolus  and a f f e c t i n g  the  margin i n  t h i s  way, and the  Recent 
Per iod specimen may be one such s i n c e  t h e  M3 i s  i n  t h e  process  of e r u p t i o n  (Grant 
s t a g e  E )  and t h i s  i s  t h e  a r e a  a f f e c t e d .  The o t h e r  specimen is  probably a  r e s u l t  of 
s eve re  absces s  o r  pe r ioden ta l  d i s ea se .  

4 

Root disf igurement  is  d i f f i c u l t  t o  record , i nce  i n  s i t u  t e e t h  cannot be scored 
unless  removed o r  the mandible X-rayed. One specimen with obvious roo t  
disf igurement  ts t he  mandible i n  P l a t e  V ,  t hus  adding another  cond i t i on  t o  t he  
cqmplicated pathology of t h i s  jawbone. 



Pigmentation was almost ub iqu i tous  a t  Exe Bridge (Table 15)  and w h i l s t  i t  is not 
uncommon on o t h e r  si tes,  sdch h igh  f r equenc i e s  are unusual.  However i n  t h i s  ca se  
i t  seems t o  be r e l a t e d  t o  t he  contex t  of depoe i t i on ,  and has  presumably r e s u l t e d  
Erom e t a i n i n g  by t h e  surrounding sediments ,  a s i t u a t i o n  which seems common from 
urban s i t e s  where p a r t i a l  o r  complete water logging has taken p lace .  Thus t he  
occurrence of "pa thologica l"  pigmentat ion i s  he re  masked by t h i s  s t a i n i n g  e f f e c t .  

F i n a l l y ,  t he  mandible i l l u s t r a t e d  i n  P l a t e  V 1  has  a cond i t i on  which i s  e n t i r e l y  
unknown t o  t he  au tho r ,  and can only be descr ibed  here .  The d e f e c t  has a f f e c t e d  t h e  
i n c i s o r s  and mandibular symphysis. Indeed a l l  t h e  i n c i s o r s  have been shed 
ante-mortem, and l a r g e ,  smooth, dense formation of bone pro t rud ing  from the  
symphysis has formed. Whether o r  not  t h e  opposing mandible was s i m i l a r l y  a f f e c t e d  
i s  unknown. 

Other anomalies Dental  c a l c u l u s  i s  not  a p a t h o l o g i c a l  anomaly, bu t  i t  is an 
important  f e a t u r e  s i n c e  i t  seems t o  be p a r t i a l l y  r e spons ib l e  f o r  t h e  occur rence  of 
pe r iodon ta l  d i s e a s e  (Levi tan ,  forthcoming; Baker and Brothwell ,  1980: 151-2). 
Unfor tuna te ly  t he  c l ean ing  of t h e  mandibles has  h e r e  r e s u l t e d  i n  removal of 
c a l c u l u s  d e p o s i t s  from the  major i ty  of t he  specimens, and t h e  a p p a r e n t l y  in- 
freqtrent occurrence i s  un rep re sen t a t i ve  (Table  15) .  

Non-mandibular pathology. The s k e l e t a l  abnorma l i t i e s  from o t h e r  bones t o t a l l e d  
only 25  specimens. Three s imple f r a c t u r e s  had occur red ,  one i n  a t h o r a c i c  v e r t e b r a  
neura l  sp ine ,  and two i n  r i b  s h a f t s  ( P l a t e  V T I  ). These were from 1 4 t h ,  15th 
c e n t u r i e s  and post-medieval. Exos tos i s  was recorded Erom th ree  specimens: on t he  
medial a spec t  of a me ta t a r sa l  s h a f t ,  a goat  t h i r d  phalanx (13 th  cen tu ry )  and a r i b  
s h a f t  (Post-medieval). I n  t h e  case  of t he  phalanx t h i s  may be r e l a t e d  t o  a 
cond i t i on  known a s  r i ng  bone ( P l a t e  V I I ) .  O s s i f i c a t i o n  of l igaments/ tendons was 
the  comlnoncs t  anomaly, with nine metapodials  (most ly  metacarpa ls )  having fused 
accessory  metapodials  ( d i g i t s  I1 and IV) and one r i b  with an o s s i f l e d  " thorn" 
a t t ached  t o  t he  s h a f t  - presumably a tendon. This ,  and t h r e e  metacarpa ls  a r e  1 3 t h  
century.  One me ta t a r sa l  and one metacarpal  a r e  14 th  cen tury ,  two me ta rca rpa l s  15 th  
cen tury ,  a me ta t a r sa l  post-medieval and a metacarpal  r ecen t .  The remaining n ine  
specimens a r e  a l l  horncores  or  a s soc i a t ed  with horncores .  So c a l l e d  thumb-print 
marks on horncores  a r e  sometimes repor ted ,  f o r  example from Saxon Hamwih where it 
is  t e n t a t i v e l y  a sc r ibed  t o  t he  e f f e c t s  of m a l n u t r i t i o n ,  and a t  Hamwih seems t o  be 
r e l a t e d  t o  c a s t r a t i o n  (Bourd i l lon  and Coy, 1980: 92) .  Three examples i n  sheep and 
one i n  goa t  a r e  presen t  here  spanning the  per iod 14 th  cen tu ry  - r ecen t  ( P l a t e  
V I I t ) .  I n  one sheep t h e r e  is a l s o  a l a r g e ,  deep depress ion  (30 x 12 mm by c 8 mm 
deep).  There a r e  t h r e e  examples of g ros s  d i s t o r t i o n  i n  horncores  ( a l l  shee;) and 
these  a r e  i l l u s t r a t e d  i n  P l a t e  IX. Causes f o r  t h e s e  de fo rmi t i e s  seem o b s c ~ l r e  and 
perhaps a r e  r e l a t e d  t o  developmental o r  congen i t a l  cond i t i ons ,  though d i s e a s e  
cannot be ru l ed  o u t ,  nor ,  indeed,  can l a t e  a r t e f i c i a l  p o l l i n g  i n  t h e  c a s e  of t h e  
s tun t ed  spec imen~(P1a te  1 X  a t b ) .  The goa t  f r o n t a l e  i l l u s t a t e d  i n  P l a t e  X is po l l ed ,  
poss ib ly  a r t ' C i c i a l l y ,  and t h e r e  is a l a r g e ,  deep depress ion  (30 x 25 mm by c 10 mm 
deep) .  F i n a l l y  P l a t e  X I  i l l u s t r a t e s  a goa t  horncore with a s p l i t  end of the- 
horncore,  a cond i t i on  which i n  sheep i s  o f t e n  r e l a t e d  t o  breeds where a po lyce ra t e  
( fou r -ho rned )  condi t ion  i s  common. Note t h e  po l l ed  sheep s k u l l  i n  t h e  same p l a t e ,  
presumably a n a t u r a l l y  po l led  i n d i v i d u a l .  

Summary: The Exp lo i t a t i on  of sheep/goat  

There a r e  a number of i n c o n s i s t e n c i e s  between the  Exe Bridge and o t h e r  Exete r  
s i t e s .  For i n s t ance  t he  predominance of goat  horncores  h e r e  is e n t i r e l y  a t  odds 
wi th  the evidence from the  o t h e r  si tes (M:54). However i t  has been shown t h a t  t h e  
pos t - c r an i a l  bones from Exe Bridge confirm the  impression conveyed by Maltby t h a t  
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sheep outnumbered goa ts .  Then t h e  horncore d e p o s i t s  s t and  out  a s  very much i n  
cor i t ras t  t o  t he  background of 'evidence,Erom t h i s  and t h e  o t h e r  sites. 



There  a r e  diEEerences i n  d e t a i l  i n  t h e  age ing  d a t a  which have been d i s c u s s e d  above 
(Discuss ion  of age ing  d a t a ) ,  b u t  t h e  ev idence  from Exe Br idge  i s  no t  s o  d i f f e r e n t  
as t o  s u g g e s t  major d i f f e r e n c e s  i n  s l a u g h t e r  p a t t e r n s ,  and t h e  main impact  of t h e  
ev idence  i s  to  sugges t  t h a t  sheep and g o a t s  b rought  t o  market a t  E x e t e r  were 
s u r p l u s  t o  requirements  of s t o c k ,  b reed ing  and wool supp ly .  The post-medieval 
c l o t h  boom had a  profound e f f e c t  on sheep r e a r i n g  and t h i s  t o o  is r e f l e c t e d  i n  t h e  
Exe Bridge assemblage.  

S i z e  of t h e  sheep g e n e r a l l y  was small, and t h i s ,  i n  common w i t h  t h e  o t h e r  E x e t e r  
s i t e s ,  s u g g e s t s  t h a t  on ly  one t y p e  was r e a r e d  u n t i l  la te  i n  t h e  post -medieval  
p e r i o d  when improved b reeds  were in t roduced .  

Butchery p r a c t i c e s  seem t o  be somewhat d i f f e r e n t  from t h e  o t h e r  E x e t e r  s i t es ,  and 
p o s s i b l y  hanging and h a l v i n g  of c a r c a s e s  seems e a r l i e r  h e r e  t h a n  e l s e w h e r e  i n  
E x e t e r .  

The E x p l o i t a t i o n  of P i g  

Ageing d a t a  

t n  c o n t r a s t  wi th  t h e  o t h e r  E x e t e r  s t t e s ,  t h e  p l g  mandible sample i s  very small, and 
only  f o u r t e e n  mandibles provided a g e i n g  e s t i m a t e s  us ing  t h e  method of G r a n t .  I n  
t h e  1 3 t h  c e n t u r y  s i x  o u t  of e i g h t  mandibles  had Gran t  wear s t a g e s  of 21  o r  l e s s ,  i e  
were a t  S t a g e  4 o r  l e s s  of Maltby (M:55) and t h e  remaining two were a t  s t a g e  5  of 
Grant  s o  t h a t  a l l  had been s l a u g h t e r e d  b e f o r e  t h e  e r u p t i o n  sequence was f u l l y  
complete.  Tllere were no aged mandibles from t h e  1 4 t h  c e n t u r y .  Prom t h e  f t f t e e n t h  
c e n t u r y  one mandible was a t  s t a g e  21 of Gran t  ( S t a g e  2-3 o f  Mal tby) ,  two were a t  
s t a g e  28-30 oE Grant  ( S t a g e  5 of Maltby) and one was a t  s t a g e  6  of Maltby,  s t a g e  
484- of Gran t .  Thus b e s i d e s  t h e  one mandible wi th  extreme wear on t h e  t h i r d  molar ,  
a l l  were s l a u g h t e r e d  b e f o r e  s t a g e  6 ,  though age  of d e a t h  was s l i g h t l y  o l d e r  t h a n  
from 1 3 t h  c e n t u r y .  One mandible  from t h e  1 6 t h  c e n t u r y  was a t  s t a g e  27-28 o f  G r a n t ,  
s t a g e  4-5 of Maltby. Thus, a s  wi th  t h e  o t h e r  E x e t e r  s i tes,  t h e  p i g s  were m o s t l y  
k i l l e d  ve ry  young (M:55). 

I n  common w i t h  t h e  o t h e r  E x e t e r  s i t e s ,  t h e  e p i p h y s e a l  f u s i o n  d a t a  i n d i c a t e  t h a t  a  
ve ry  smal l  p r o p o r t i o n  of p i g s  reached m a t u r i t y :  never  more t h a n  25% s u r v i v i n g  
beyond 3-4 y e a r s  (Tab le  1 7 ) ,  though h e r e  t h e  sample s i z e  i s  somewhat small t o  be 
t aken  a s  r e p r e s e n t a t i v e  i n  a n  a b s o l u t e  s e n s e ,  indeed ,  i f  t h e  24-30 and 36-42 month 
Euslon groups  a r e  combined, t h e  m a j o r i t y  of p i g  from a l l  p e r i o d s  (75-100%) were 
k i l l e d  b e f o r e  2  y e a r s  o l d .  I n  s l i g h t  c o n t r a s t  t o  Mal tby ' s  f i n d i n g  (M:55), t h e  
e a r l i e s t  f u s i o n  group from Exe Rridge d i s p l a y s  v e r y  h i g h  unfused p e r c e n t a g e s  
(excep t  r e c e n t )  w i t h  45-66.72 of p i g s  k i l l e d  by a b o u t  one y e a r  o l d .  Thus k i l l - o f f  
a t  Exe Bridge i s  e a r l i e r  t h a n  t h e  o t h e r  E x e t e r  s i tes,  and r e l a t i v e l y  l a r g e  number 
of pe r ina ta l / immature  bones were p r e s e n t .  Maltby n o t e s  t h a t  v a r i a t i o n s  i n  
m o r t a l i t y  r a L . s  o c c u r r e d ,  b u t  samples  h e r e  a r e  t o o  small t o  c o n s i d e r  t h e  Exe Bridge 
r e s u l t s  a t  t h i s  l e v e l .  

Docil~n q t a r y  ev idence  l a r g e l y  s u p p o r t s  t h i s  p i c t u r e  of e a r l y  s l a u g h t e r  I n  p i g s  
, w i t h  s o u r c e s  from t h e  1 3 t h  c e n t u r y  i n d i c a t i n g  t h a t  f a t t e n i n g  f o r  t h e  t a b l e  o c c u r r e d  

a t  abou t  1 8  months of age.  I n  t h e  1 4 t h  c e n t u r y  t h e y  were k i l l e d  a t  a lmos t  any age ,  
and i n t e r e s t i n g l y  age  of s l a u g h t e r  decreased  i n  t h e  p o s t  medieval-per iod w i t h  
f a t t e n i n g  i n  s t i e s  between n i n e  t o  twelve months, and s 4 m i l a r  advances  o c c u r r e d  i n  
Oevon (M:57). 

M e t r i c a l  a n a l y s i s  of p i g  b 

The s m a l l  p i g  sample r e s u l t e d  i n  a  l i m i t e d  number of measureable  bones. Distal 
widths  of humeri f o l l o w  t h e  medieval  p a t t e r n  from E x e t e r ,  wi th  no bones as l a r g e  a s  

, Maltby 's  Roman specimens '  mean (M:57, F i g u r e  1 6 ) ,  and 37.lmm. S i m i l a r y ,  proximal  
width  of r a d i u s  gave a s i m i l a r  r e s u l t  (mean: 28.3mm though, i n t e r e s t i n g l y ,  a  r a d i u s  



with  a  proximal width of 32.4mm from the  15 th  cen tury  is l a r g e r  than  any from 
Maltby's s i t e s  (M:193, Table  8 7 ( i ) ) .  F i n a l l y  t h e  width of t he  d i s t a l  t i b i a  - a l l  
1 3 t h  cen tury  specimens he re  - f a l l s  i n t o  t h e  range of measurements from t h e  o t h e r  
Exe t e r  s i tes,  though t h e  Exe Bridge mean (27.3mm) is  h ighe r  (M:193, Table  8 7 ( i i ) ) .  
Also, i n  accordance wi th  Maltby's f i n d i n g s ,  t h e r e  was no evidence f o r  wild boar.  
Thus the Exe Rridge sample, wi th  t he  s i n g l e  except ion  desc r ibed  above, forms a  
group which f a l l s  square ly  w i th in  t h e  medieval and post-medieval s i z e  groups from 
Maltby's survey.  

Fragmentation p a t t e r n s  

Fragmentation p a t t e r n s  a r e  shown i n  F igurs  42-45. These were much more v a r i a b l e  
temporal ly  than t h e  c a t t l e  and ov icap r id  r e s u l t s .  The explana t ion  f o r  t h i s  may 
p a r t l y  be t h a t  samples a r e  small; a l s o  t he  h igh  p ropor t i on  of immature bones may 
have con t r ibu t ed  (though i n  a l e s s  random way). Thus t he se  r e s u l t s  cannot be used 
t o  i n t e r p r e t  t he  butchery p r a c t i c e s  i n  t he  same way a s  t h e  c a t t l e  and sheeplgoa t  
bu t  t he  high fragmentat ion cannot simply be a  r e s u l t  of depos i t i on  o r  excava t ion  
damage and must r e s u l t  from butchery. The absence of d a t a  from s e v e r a l  ana tomica l  
elements tn  each per iod is a  f u r t h e r  i n d i c a t i o n  of u n r e l i a b i l i t y  due t o  smal l  
sample s i z e .  

Rutchery P r a c t i c e  

Maltby notes  t h a t  f i v e  b u r i a l s  of young p igs  which had no butchery might i n d i c a t e  
t h a t  these  were d i seased  o r  c a s u a l t y  animals  which had not  been e a t e n ,  but  t h e  f a c t  
t h a t  they were so  young i n d i c a t e s  t h a t  they may have been r ea red  i n  t h e  town 
(M:58). The presence of p e r i n a t a l  and immature bones from Exe Rridge a l s o  
i n d i c a t e s  a s i m i l a r  hypothes i s ,  and p ig  was known t o  have been kep t  i n  c i t i e s  i n  
t he  medieval per iod from documentary sources  and i l l u s t r a t i o n s  (Grigson, 1982a: 
302-3). 

Maltby a l s o  no tes  t he  high degree of f ragmentat ion of p ig ,  and a similar r e s u l t  ha s  
been Eound from Exe Rridge ( s e e  above and F igures  41-45). Most c u t  marks were on 
upper long bones (F igure  47) where butchery was concent ra ted  a t  the  d i s t a l  s capu la  
and d i s t a l  humerus f o r  t h e  fore-limb and a t  t h e  i l i um,  proximal Eemur and d i s t a l  
femur/proximal t i b i a  f o r  t he  hind limb: e s s e n t i a l y  s i m i l a r  t o  sheep and goa t .  I n  
a d d i t i o n  v e r t e b r a e  were chopped a x i a l l y  (though lumber mostly on t h e  l a t e r a l  s i d e s )  
and r i b s  were a l s o  chopped and c u t .  One can ine  t oo th  and one s k u l l  Eragment a l s o  
bore cu t  marks. These r e s u l t s  a r e  a l l  s i m i l a r  t o  those  from the  o t h e r  Exe t e r  s i t e s  
and i n d i c a t e  t h a t  p ig s  were e s s e n t i a l l y  t r e a t e d  i n  a  s i m i l a r  rnanner t o  sheep and 
goa ts .  

Anatomical r e p r e s e n t a t t o n  

Table 18 summ - i s e s  t he  anatomical  d i s t r i b u t i o n  f o r  p ig  bones. The most obvious 
r e s u l t  is t h e  g e n e r a l l y  low r e p r e s e n t a t i o n  of a l l  e lements ,  and no s i n g l e  element 
is  ou t s t and ing ly  represen ted  a s  were horncores  i n  t h e  ov i cap r id s  and c a t t l e .  
P igur r  48 i l l u s t r ~ t e s  t he se  r e s u l t s  and the  only major t r end  which can be seen  i s  
t h a t  r ep re sen t a t i on  of a l l  e lements  decreases  more o r  l e s s  c o n s i s t a n t l y  from the  
13 th  cen tury  onwards. Other l e s s  c o n s i s t e n t  t rends  a r e  no t i ceab le .  Mandibles a r e  
g e n e r a l l y  w e l l  represen ted ,  p a r t i c u l a r l y  i n  t h e  13 th  and 1 4 t h  c e n t u r i e s  where they 
outnuinber t h e  o t h e r  e lements ,  but  t h i s  decreases  i n  r e l a t i o n  t o  o t h e r  e lements  
a f t e r  t h a t .  The upper limb bones, and scapula ,  a r e  a l s o  w e l l  r ep re sen t ed ,  a l though 
i n c o n s i s t e n t ,  2nd i n  t h e  15 th  cen tury  and post-medieval per iod  a r e  t h e  most common 
p a r t s .  I n t e r e s t i n g l y ,  i n  t h e  13 th  cen tu ry ,  cranium and ex t r emi ty  bones a r e  
b e t t e r  represen ted  than i n  l a t e r  pe r lods ,  and taken i n  conjunc t lon  with high 
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mandible r e p r e s e n t a t i o n ,  could i n d i c a t e  a  l a r g e  p ropor t i on  of bu t che r s '  waste  
bones. Ot l~erwise  t he  d i s t r i b u t i o n  is  a  general mixture ,  i n d i c a t i n g ,  perhaps,  t h a t  
t h e  bones came from s e v e r a l  sources ;  a l t e r n a t i v e l y  i f  p ig s  were reared  by p r i v a t e  
householders ,  then the  waste and food bones might a l l  be inc luded  toge the r  i n  
domestic rubbish.  



S k e l e t a l  a b n o r m a l i t i e s  

The p ig  s k e l e t a l  a b n o r m a l i t i e s  comprised two specimens,  bo th  l imb bones. A 
metacarpal  ha s  a p i t t e d  e x t r a  growth of bone around t h e  proximal e p i p l y s i s  ( P l a t e  
 XI^) p o s s i b l y  due t o  a n  o s t e o - a r t h r i t i c  type  of i n f e c t i o n .  An u lna  h a s  a g r e e n s t i c k  
f r a c t u r e  a t  t h e  proximal j o i n t  s u r f a c e  which has  r e s u l t e d  i n  a p i t t e d ,  malformed 
a r t i c u l a t i o n  f a c e t ,  and e x t r a  bone fo rmat ion  i n  t h e  r eg ion  of t h e  f r a c t u r e  ( P l a t e  
XI& ). 

Summary: t h e  e x p l o i t a t i o n  of p i g  

P i g s  - a l l  of which were domest ic  - were breed f o r  meat and l a r d ,  and consequent ly  
were f a t t e n e d  f o r  s l a u g h t e r  e a r l y  i n  l i f e  w i th  on ly  a very  few al lowed t o  s u r v i v e  
t o  ma tu r i t y :  t h e i r  h igh  f e c u n d i t y  and e a r l y  ma tu r a t i on  enab l i ng  them t o  produce an  
economy based on h igh  i n f a n t / j u v e n i l e  s l a u g h t e r  rates. Some p i g s  may have been 
kep t  w i t h i n  t he  c i t y ,  and t h i s  i s  r e f l e c t e d  by t h e  p resence  of p e r i n a t a l  bones ,  and 
perhaps  i n  t h e  ana tomica l  d i s t r i b u t i o n  ev idence .  They were of a similar s i z e  t o  
t hose  from o t h e r  Exe t e r  s i tes (M:59), and bu tchery  t echn iques  were more-or-less 
s i m i l a r  t o  those  employed f o r  sheep/goat .  

The e m l o i t a t i o n  of o t h e r  mammals 

Table  1 shows t h a t  a  minimum of n ine  o t h e r  mammalion s p e c i e s  were p r e s e n t ,  most of 
which would have been e x p l o i t e d  f o r  food. They were g e n e r a l l y  uncommon, w i th  no 
s p e c i e s  r i s i n g  above 5% of t h e  mammalion t o t a l s .  

Deer 

A mere FLve bones of dee r  were recovered,  0.05% of t h e  mammalidn t o t a l .  Roe d e e r  
were commonest, wl th  t h r e e  bones,  wi th  one bone of r ed  dee r  and one of ( p o s s i b l y )  
Eallow dee r .  Two roe  dee r  bones were measurable:  a d i s t a l  metacarpa l  ( d i s t a l  
b r ead th  20.6mm) and a  s capu l a  (GLp 38.4mm, Lg 29.0mm, S l c  19.2mm). The ( ? )  f a l l o w  
dee r  bone is a d i s t a l  t i b i a  which has  a  d i s t a l  b r ead th  of 34.2mm, and t h u s  f a l l s  
i n t o  t h e  range of f a l l ow  dee r  survey  by Coy, bu t  smaller t han  t he  red  d e e r  sample 
(Coy, p e r s  comm); bu t  some red  d e e r  t i b i a e  measured by Noddle (1982: Tab l e  7 )  a r e  
as smal l  a s  t h i s .  A l l  bones were fused .  Th i s  sample i s  t o o  sma l l  t o  draw any 
conclr ls ions  about  e x p l o i t a t i o n  of dee r  and no th ing  a d d i t i o n a l  o r  c o n t r a r y  t o  t h e  
a n a l y s l s  by Maltby can be w r i t t e n  (M:60-1). 

Lag omo rphs 

Rabbi t  was p r e s e n t  from t h e  1 3 t h  cen tu ry  onwards and was a t  a l l  t imes more common 
than  hare .  Though some of t he  more f ragmentary bones may have been i d e n t i f i e d  as 
r a b b i t ;  Zlowever r a b b i t  o ~ t ~ ~ u m b e r e d  h a r e ,  even i f  t h e  p r o p o r t i o n s  z r e  s l i g h t l y  
i n a c c u r a t e .  TLe h a r e  sample c o n s i s t s  of 5  bones (0.05% of  mamali2 t o t a l )  had t h e  
r a b b i t  of 62 bones (0 .7%) .  A t  f a c e  va lue  t h i s  r e s u l t  is  i n  c o n t r a s t  w i t h  Mal tby 's  
a n a l y s i s  (M:61) where h a r e  outnumbered r a b b i t  u n t i l  t h e  post-medieval pe r i od .  
However, a s  Tab le  19 i l l u s t r a t e s ,  t h e  i n v e r s e  r e l a t i o n s h i p  of h a r e  t o  r a b b i t  no ted  
by Mal.cby is repea ted  he r e ,  w i th  h a r e  commonest i n  t h e  1 3 t h  cen tu ry ,  and r a b b i t  
on ly  becoming r e a l l y  common from t h e  15 th  cen tu ry  onwards. Fusion ev idence  
i n d i c a t e d  t h a t  most were mature when k i l l e d :  a l l  h a r e  bones were fused  and t h e  
m a j o r i t y  o f  r a b b i t  bones a l s o .  One r a b b i t  t i b i a  had been c u t  through a t  t h e  d i s t a l  
end. The sample is  a g a i n  t oo  small t o  add any th ing  t o  Mal tby 's  account  of 
e x p l o i t a t i o n  (M:61). 

Horse 

Horse was r a r e l y  r ep r e sen t ed ,  w l th  on ly  23 bones recovered (0.2% of mammalion 
t o t a l ) .  t t  was p r e sen t  i n  a l l  p e r i ods  excep t  r e c e n t  (Tab le  I ) ,  t h e  m a j o r i t y  being 
13 th  cen tu ry  i n  d a t e  ( n  = 15) .  This  s c a r c i t y  of ho r se  bones r e f l e c t s  t h e  f a c t  t h a t  



horses  seem t o  have been r a r e  i n  Devorl dur ing  the  middle ages ,  and most documentary 
evidence sugges t s  horses  were only r a r e l y  used i n  plough teams i n  t h e  post-medieval 
per iod  (M:62). 

No immature specimens were recovered i n d i c a t i n g  t h a t  horses  were kep t  a s  a working 
animal ,  bu t  two bones were butchered:  a l o n g i t u d i n a l l y  s p l i t  t i b i a  and a s capu la  
chopped through t h e  collum, i n d i c a t i n g  t h a t  ho r se s  were sometimes e a t e n  when t h e i r  
u se fu lnes s  was ove r ,  - and i n  common wi th  Maltby 's  f i n d i n g s  - t h e  bones were a l l  
f ragmentary,  suppor t ing  t h e  i dea  t h a t  butchery was c a r r i e d  ou t .  

Measurements of horse  bones inc luded  a r a d i u s  of l eng th  310mm, a metarcarpus of 
l eng th  211.5mm and two a s t r a e a l i  of g r e a t e s t  h e i g h t  47.8 and 54.8 mm, a l l  
i n d i c a t i n g  r a t h e r  smal l  i n d i v i d u a l s .  Trow-Smith (quoted i n  Maltby, M:62) sugges t s  
t h a t  Devon horses  were bred small f o r  nimbleness f o r  use as pack. ho r se s  r a t h e r  than  
on the  plough team, and t h e  l a t t e r  use  only became more important  i n  t h e  post-  
medieval per iod.  

Dog bones were l e s s  common than  those  of horse  ( n  = 14,  0.1% of mammalian bones).  
They were recovered Erom per iods  ranging Erom the  13 th  cen tury  t o  r e c e n t ,  bu t  none 
from t h e  15 th  cen tury  o r  17 th  cen tury .  There was l i t t l e  evidence f o r  m o r t a l i t y  
r a t e s ,  and a l l  bones were fused except  two a r t i c u l a t e d  m e t a t a r s a l s  wi th  unfused 
d i s t a l  epiphyses .  It would appear  t h a t  the ma jo r i t y  of dogs reached ma tu r i t y ,  
though some puppies were presen t .  

There was no evidence of any butchery,  and i f  t h e  bones were no t i cab ly  l e s s  
f r~g inen ta ry  than the  food animals  d i scussed  above, none of t h e  long bones was 
complete s o  t h a t  he igh t  e s t ima t ton  was not pos s ib l e .  The only s k e l e t a l  abnormal i ty  
was a f r a c t u r e d  f i b u l a  whose s h a f t  had adhered t o  t h e  t i b i a  a s  a r e s u l t .  

Maltby concluded t h a t  many of t he  dogs were l i k e l y  t o  be scavengers ,  and t h a t  a s  
l a t e  a s  t h e  16 th  cen tury  people who allowed t h e i r  dogs t o  roam f r e e  were f i n e d  
(M:64). However s i n c e  t h i s  s i t e  is o u t s i d e  t h e  c i t y  w a l l ,  i t  is p o s s i b l e  t h a t  such 
l e g a l  r u l i n g s  d id  not ope ra t e  he re ,  s o  i t  is i n t e r e s t i n g  t h a t  dog bone was s o  r a r e :  
perhaps t h e  s t r a y  dog problem was s eve re  i n  t he  sub-urban and extra-mural l o c a t i o n s  
a l s o ,  and s i m i l a r  c o n s t r a i n t s  operated he re  too. 

Cat 

The l a r g e r  number of c a t  bones is boosted by the  presence of one p a r t i a l  s k e l e t o n  
(17 bones) and seven a r t i c u l a t e d  bones from a second s k e l e t o n  (Table  1). Even i f  
t he se  a r e  discounted,  c a t  bones s t i l l  outnumber dog bones ( n  = 31) .  I n  common wi th  
dogs, no c a t  hones were recovered from 15th  o r  1 7 t h  cen tury  con tex t s .  

Maltby noted high m o r t a l i t y  r a t e s  i n  c a t s  i n  medieval and post-medieval pe r iods  
(M:64 and Table  92) ,  and though a number OF k i t t e n s  were p re sen t  a t  Exe Bridge,  t h e  
majo i t y  of c a t s  were mature (Table  20). Maltby compared f ragmenta t ion  i n  c a t  and 
ha re  bones and found t h a t  ha re  were much more fragmentary; t h i s  f a c t  and t h e  l ack  
of any butchery lead  him t o  conclude t h a t  c a t s  were no t  butchered.  One s k u l l  bone 
from Exe Bridge (13th cen tury)  had f i n e  c u t  marks, but t h i s  is more l i k e l y  t o  be 
t he  r e s u l t  of sk inning  f o r  t he  p e l t  than  butchery f o r  food. The c a t  bones were 
less Eragmentary than  dog bones, and a number of complete specimens were 
preserved.  Measurements of t he se  bones a r e  g iven  i n  Table  21. These measurements 
a r e  s i m i l a r  t o  those given by Maltby (M: 200, Table  93) ,  and some were a s  l a r g e  a s  . 
t he  l a r g e s t  from the  o t h e r  Exete r  s i t e s ,  which - as Maltby p o i n t s  o u t  - a r e  as b ig  
a s  wild c a t s  (M:64). However, i t  is  cml-tkely t h a t  any were wild c a t s .  



The presence of a p a r t i a l  s k e l e t o n  and a group of seven a r t i c u l a t e d  bones i n d i c a t e d  
t h a t  some dead cats were dumped a long  with  g e n e r a l  rubb ish .  These may have been 
scavengers o r  pets. Maltby s u g g e s t s  t h a t  a s i d e  from t h e s e  two methods of 
" e x p l o i t a t i o n "  c a t s  may have been skinned,  and t h e  cat s k u l l  is  an  i n t e r e s t i n g  f i n d  
i n  t h i s  l i g h t  (M:65). The p a r t i a l  s k e l e t o n  a l s o  ha s  two f r a c t u r e d  m e t a t e r s a l s  
( r e s t  not recovered)  ( P l a t e  X I I ) .  

House mouse 

The s i n g l e  house mouse bone i s  from a post-medieval c o n t e x t .  These would have been 
common i n h a b i t a n t s  of t h e  urban environment,  and t h e i r  r a r i t y  r e f l e c t s  recovery  
techn iques  r a t h e r  than  l a c k  of presence.  

Q u a n t i t a t i v e  a n a l y s i s  of t h e  b i r d  bones 

The sample of b i r d  bones - t a k i n g  only t h e  pe r i ods  contemporary t o  Exe Rr idge  - 
from Mal tby ' s  s i t e s  amounted t o  13.2% of t h e  t o t a l  i d e n t i f i a b l e  bones assemblage;  
f o r  Exe Bridge t h i s  p ropo r t i on  was 52%, s o  t h a t  b i r d  bone was more common i n  t h e  
o t h e r  s i t e s  ( o v e r a l l ) .  Furthermore a l a r g e r  number of s p e c i e s  w a s  r ep r e sen t ed :  a 
mintmum of 42 s p e c i e s  compared wi th  a mimtmum of e l e v e n  from Exe Rridge.  Note, 
however, t h a t  t he  Exe Rridge assemblage adds one f u r t h e r  s p e c i e s  t o  Mal tby ' s  l i s t :  
peafowl ( s e e  Table  1 and M:66-67). The r e l a t i v e  r i c h n e s s  of b i r d  remains 
from Maltby 's  s i t e s  is no t  c o n s i s t e n t l y  s o  f o r  a l l  p e r i o d s ,  and h i s  Tab l e  94 
(M:201) shows t h a t  between t h e  13 th  and 19 th  c e n t u r i e s  p ropo r t i ons  of b i r d  ranged 
from 1.64 - 29.62%. P a r t i c u l a r l y  high c o n c e n t r a t i o n s  occur red  i n  t h e  p e r i o d s  Md4, 
Md9, mdlO, and Pm 1-3. Thus t h e  c o n t r a s t  between Exe Bridge and t h e  o t h e r  E x e t e r  
s i t e s  is not s o  g r e a t  as i t  would f i r s t  appear .  I n  colnmon with  t h e  o t h e r  e x t r a s  
and indeed w i th  o t h e r  s i t e s  e l sewhere ,  b i r d s  a r e  probably under r ep r e sen t ed  h e r e  
due t o  recovery b i a s e s  (Lev i tan ,  1982a: 30-31). 

The g r e a t e s t  p a r t  of t h e  b i r d  bone assemblage was made up by domest ic  fowl ,  
followed by domest ic  goose and duck (Table  1 ) .  The temporal  changes i n  t h e s e  t h r e e  
s p e c i e s  a r e  compared i n  F igure  4 .  Th is  shows, r a t h e r  s t r i k i n g l y ,  t h a t  t h e r e  is  a n  
almost d i r e c t  i n v e r s e  r e l a t i o n s h i p  between geese  and fowls .  Th i s  has  been found on 
a number of o t h e r  medieval s i t e s ,  a p a r t i c u l a r l y  good example being F l axenga t e ,  
L inco ln  (O'Connor, 1982: 11 and F igu re  6 ) .  The g e n e r a l  t r e n d  i n  F igu re  48 is an  
t n c r e a s e  i n  fowl and dec r ea se  i n  geese  from t h e  1 3 t h  cen tu ry  onwards, though fowl 
exper ienced a r educ t i on  i n  importance between 15 th  and 18 th  c e n t u r i e s  and goose 
i n c r e a s e d  over  t he  per iod  1 5 t h  t o  1 7 t h  cen tury .  Duclcs g e n e r a l l y  i n c r e a s e d  
inimportance up u n t i l  t h e  17 th  cen tu ry ,  a f t e r  which t h e r e  were no duck bones 
p r e s e n t ,  i n  any c a s e  duck can never  have been an  impor tan t  domest ic  b i r d  i n  
comparis ion w i th  fowl and goose. D e t a i l s  of b i r d  occur rence  and f requency  a r e  
g iven  i n  Tab le  22. 

Land f owl 

A s  w i th  t he  o t h e r  Exe t e r  s i t e s ,  domest ic  fowl were always t h e  commonest of t h e  
b i r d s  tv>ough t h e  o v e r a l l  pe rcen tage  (57% of b i r d  bones: Tab l e  1 )  was lower  h e r e ,  
and Furthermore fowl were less than  50% from t h e  1 3 t h  cen tu ry  whereas t hey  were 
always over  50% i n  Mal tby 's  s i t e s  (M:67). (Note t h a t  t h e  f i g u r e  of 44.2% from t h e  
1 4 t h  cen tu ry  - Table  1 - is due t o  t h e  presence of a p a r t i a l  duck s k e l e t o n ;  i f  t h i s  
i s  d i s r ega rded ,  t h e  fowl percen tage  i s  68.4%). Fowl has  g e n e r a l l y  been t h e  most 
impor tan t  b i r d  from Roman t imes onwards, and Maltby quo t e s  s e v e r a l  examples,  t o  
which can be added s i t e s  such as F laxenga te ,  L inco ln  (O'Connor, 1982: 11, 
F igu re  6 ) ,  and from t h e  S W r e g i o n ,  Okehampton Castle (Maltby, i n  press) I l c h e s t e r  
(Lev i t an ,  1982b: 280, Table  15)  and Taunton (Lev i t an ,  i n  p r e s s ) ,  though Maltby a l s o  
draws a t t e n t i o n  t o  a sma l l  number of medieval sites where goose appear  t o  have been 
a s  impor tan t  a s  fowl (M:67). 



Figure  49 i l l u s t r a t e s  t h a t  fowl g e n e r a l l y  became more common a f t e r  t h e  13 th  
cen tury ,  i n d i c a t i n g  inc reas ing  i n t e n s i f i c a t i o n  of fowl e x p l o i t a t i o n ,  i n  comtnon wi th  
t h e  o t h e r  Exe t e r  s i t e s .  Following up on t h i s  p o i n t ,  Maltby noted t h a t  t he  
propor t ion  of immature fowl bone was h igher  i n  medieval per iods  than i n  Roman 
(M:67). There 1s no obvious t r end  a t  Exe Bridge, where t he  p ropor t i on  of Immature 
fowl (based on fu s ion  of long bones) ranged from 0-50%. I n  t h e  medieval per iod  t h e  
p ropor t i on  of immature fowl ranged from 8.6% (15th  cen tury)  t o  50% (14th  cen tury)  
wi th  an average of 29.2%. The post-medieval p ropor t i on  is 37.7% and t h e  r e c e n t  
per iod  contained no immature bones. Thus t he  broad t r end  i n t o  medieval and post- 
medieval per iods  was of i n t e n s i f i c a t i o n  of e x p l o i t a t i o n .  The f u s i o n  d a t a  a r e  given 
i n  Table 23.  

The sample i s  not  l a r g e  enough t o  compare t h e  m e t r i c a l  a n a l y s i s  of t h e  fowl bones 
with the o t h e r  Exeter  s i tes  i n  terms of v a r i a t i o n ,  but  Table  24 summarises t h e  
g r e a t e s t  l eng th  dimensions f o r  Exe Rridge and compares t h i s  with corresponding 
means From Maltby's a n a l y s i s .  Maltby found t h a t  t h e r e  was a  s i g n i f i c a n t  i n c r e a s e  
i n  s i z e  from medieval t o  post-medieval: no such obvious t rend  i s  p re sen t  from Exe 
Bridge, bu t  s i n c e  ranges a r e  overlapping (even i n  Maltby 's  a n a l y s i s :  M:67) t h e  
smal l  sample s i z e  may account f o r  t he  c o n t r a s t  between Exe Bridge and the  o t h e r  
Exete r  s i t e s .  I n t e r e s t i n g l y ,  many of t h e  Exe Bridge means a r e  l a r g e r  than  those  
from the o t h e r  Exeter  s i t e s .  

Maltby a l s o  comments on the  l a r g e  amount of s i z e  v a r i a t i o n ,  and though t h e  Exe 
Bridge samples a r e  too  smal l  t o  submit t o  s t a t i s t i c a l  a n a l y s i s ,  F igure  50 i n d i c a t e s  
t h a t  a  l a r g e  v a r i a t i o n  e x i s t e d  here  too. A comparison between F igure  50 and F igure  
18 of Maltby (M: 68) shows t h a t  t he  humerus measurements were g e n e r a l l y  s i m i l a r  t o  
t h e  o t h e r  Exe t e r  s i t e s ,  bu t  no t e  t he  l a r g e ,  ou t ly ing  humerus from Exe Bridge. There 
is  an ou t ly ing  measurement from t h e  femur r e s u l t s  a l s o ,  bu t  here  i t  is a much 
sma l l e r  bone than the  otrler Exe te r  s i t e s  (compare Figure 50 wi th  Malthy 's  F igure  
19, p.69). The Exe Bridge sample i s  too smal l  t o  a s c r i b e  such v a r i a t i o n  t o  s e x  
dimorphism o r  breed,  but  Maltby noted t h a t  t h e  b imodal i ty  i n  h i s  samples may have 
been due t o  sex  dimorphism (M:68). 

I t  i s  poss ib l e  t o  a s c e r t a i n  s e x  from an a n a l y s i s  of t he  medullary c a v i t y  of long 
hones (Dr ive r ,  1982),  but t h i s  has  not  been at tempted he re  due t o  time 
l i m i t a t i o n s .  The presence of a  spur  on t h e  ta rsometa ta rsus  can be r e l a t e d  t o  s e x  
(male) ,  and O F  25 t a r s o m e t a t a r s i ,  f i v e  a r e  spur red .  This  i n d i c a t e s  t h a t  t h e  
major i ty  may have been females,  though s i x t e e n  were immature and t h i s  may have 
b i a s ing  e f f e c t .  I n t e r e s t i n g l y  t h e  s i n g l e  complete unspurned, mature specimen was 
l a r g e r  than the  s i n g l e  complete spurred specimen (Table  24) .  The p o s s i b i l t y  t h a t  
caponis ing was p rac t i ced  i s  a  complicat ing i s s u e  (M:71), and evidence from Exe 
Bridge is  l i m i t e d  and inconclus ive .  

The small  s Lze of t he  fowl s k e l e t o n  means t h a t  l i t t l e  butchery was r equ i r ed ;  
consequentl-y butchery markings a r e  r a r e .  One humerus has  a  series of c u t s  on the  
proximal ep iphys i s ,  a  femur has  c u t s  near  t he  d i s t a l  ep iphys i s ,  and a  t i b i o t a r s u s  
c u t s  on t h e  d i s t a l  ep iphys is .  F i n a l l y  a  coracoid  has  been c u t  through a t  t h e  
prox3 q a l  end. 

S k e l e t a l  abnorma l i t i e s  were uncommon. The kee l  of a sternum i s  twis ted  and 
d i s t o r t e d ;  a  t i b i o t e r s u s  has a  nodule of e x t r a  bone a t  t he  d i s t a l  end ( l a t e r a l  
s i d e ) ;  a ta rsometa ta rsus  has  e x t r a  bone growth and l i p p i n g  on the  medial  s i d e  of 
t he  proximal ep iphys is  and a  t i b i o t a r s u s  has  a s l i g h t l y  d i s t o r t e d  ( b e n t )  s h a f t .  
( P l a t e  X I I I ) .  

Although t h e r e  a r e  a number of d i f f e r e n c e s  between Exe Bridge and Maltby 's  
a n a l y s i s ,  t he se  a r e  not g r e a t  enough t o  Lndfcate a major d i f f e r e n c e  i n  
e x p l o i t a t i o n ,  s o  t h a t  Maltby's summary may be app l i ed  he re  a l s o  (M:71). 



The only o t h e r  land. fowl s p e c i e s  was peafowl. This  i s  an important  f i nd  because no 
peafowl were presen t  i n  Maltby 's  samples (M:71) and t h i s  f i n d  - a 15th  cen tu ry  
peahen carpometacarpus ( i d e n t i f i c a t i o n  confirmed by J Coy) - i s  a u s e f u l  
co r robora t ion  of t h e  documentary evidence (16 th  cen tu ry )  quoted by Maltby. 

Geese and ducks 

Goose was t he  second most common spec i e s  of b i r d  e x p l o i t e d  i n  t h e  c i t y  of Exe t e r ,  
t h e  o v e r a l l  p ropor t ion  (16.1%) was l a r g e r  than  from t h e  o t h e r  Exe t e r  s i t e s  (M:71) 
though t h i s  is due t o  i n c l u s i o n  of Roman p ropor t i ons  i n  Maltby 's  r e s u l t  of 12.01%, 
s i n c e  goose was unimportant In Roman Fxe te r .  I n  t h e  medieval per iod goose va r i ed  
between 14% and 29% i n  Maltby1s samples and t h i s  compares favourably  wi th  Exe 
Bridge (8.6% - 35.9%). Maltby no te s  a decrease  i n  popu la r i t y  of geese  i n  
post-medieval l recent  per iods  and t h i s ,  t oo ,  i s  r e f l e c t e d  by t h e  Exe Bridge 
assemblage (Tables  1 and 22). 
Maltby found t h a t  geese were g e n e r a l l y  allowed t o  reach ma tu r i t y  be fo re  being 
f a t t e n e d  up Eor s l a u g h t e r  (M:71) and t h i s  was s o  f o r  Exe Bridge where immature 
bones were very uncommon, and only i n  t h e  15 th  cen tury  group were any unfused long  
bones presen t  (12.5%, out  of 8 bones).  

Measurements of goose carpo- and t a r s o m e t a t a r s i  a r e  very s i m i l a r  t o  Maltby 's  
samples (Table S), and Maltby notes  t h a t  t h e r e  was no s i g n i f i c a n t  s i z e  change 
between medieval and post-medieval per iods (M:72). 

The problem of r ecogn i s i r~g  the  d i f f e r e n c e  between domestic goose and i t s  wild 
ances to r  g r ey l ag  goose a r e  d i scussed  by O'Connor (1982: 42-43), and t h e  two 
t a r some ta t a r s i  measured from Exe Bridge f a l l  i n t o  the  domestic grouping on the  
b a s i s  of t h e i r  s h a f t  w i d t h l g r e a t e s t  l eng th  r a t i o s .  

Five goose bones bare  c u t  marks, and bones a r e  g e n e r a l l y  more fragmentary than  
fowl: goose is a l a r g e r  b i r d ,  s o  a g r e a t e r  amount of butchery is  t o  be expected.  

Third i n  t h e  b i r d  abundance ranking was duck (Table  1 and 2 )  w i th  an o v e r a l l  
percentage of 8.3% (somewhat i n f l a t e d  by a ske l e ton  of 27 hones from t h e  13 th  
cen tury) .  The medieval p ropor t ion  (d i s r ega rd ing  t h e  ske l e ton )  i s  1.9%, and t h e  
post-medieval percentage 8.O%, thus  t h e r e  i s  an apparen t  i n c r e a s e  i n  p o p u l a r i t y  of 
duck over t h i s  per iod ( s e e  F igure  49): a r e s u l t  p a r a l l e l e d  by t h e  o t h e r  Exeter  
s i t e s  (M:72). 

I n  common with goose (and with duck From Maltby 's  a n a l y s i s )  immature ducks were 
r a r e ,  s o  a d u l t  b i r d s  were Favoured ( i n  f a c t  no unfused duck bones were recovered) .  
The presence of the  skeletor i  from t h e  14 th  cen tury  is i n t e r e s t i n g  s i n c e  i t  appears  
not t o  have been e a t e n  ( a r t i c u l a t e d  remains) and poss ib ly  was a n a t u r a l  dea th  from 
R b i rd  l i v i n g  on t h e  r i v e r .  Measurements of duck bones a r e  i n  t h e  s i te  a rch ive .  
The uncertai r .  y about d i f f e r e n c e s  between domestic duck and mallard a r e  d i scussed  
by O1Connor (1982: 43-44), and two carpometacarpi from Exe Bridge of - c 53mm l e n g t h  
could be mallard;  a b i rd  of 58 mm is almost d e f i n a t e l y  domestic duck. 

A s i n g l e  bone from t e a l  was recovered (Table 22) - t h i s  was probably l i v i n g  on t h e  
r i v e r ,  s o  t h e  occurrence of a bone here  i s  not  s u r p r i s i n g .  

Other Bi rds  

A small  number of o the r  b i r d s  were recovered,  of which woodcock was by f a r  t h e  
commonest (Table 22),  and i n  f a c t  outnumbered ducks i f  the  1 4 t h  cen tury  ske l e ton  i s  , 
dis regarded .  Thus, i n  common with Maltby'n samples,  woodcock was a c t u a l l y  t h e  
t h i r d  most common spec i e s ,  r a t h e r  than duck! Unlike t h e  o t h e r  Exete r  s i t e s ,  i t  was 
commonest in t h e  post-medieval per iod when i t  accounted f o r  10% of b i r d  bones. I t  
was a common win t e r  v i s i t o r  i n  Devon, and was much i n  demand a s  a food b i r d ,  s o  i t s  
presence he re  i n  r e l a t i v e l y  l a r g e  numbers is not s u r p r i s i n g .  



Pigeons  ( o r  ( loves) were l .ess common, b u t  were b e s t  r e p r e s e n t e d  i n  t h e  pos t -  
medieval .  One would e x p e c t  t h e i r  o c c u r r e n c e  t o  have been bo th  more c o n s l s t e n t  and 
perllaps more f r e q u e n t .  Maltby comments on thLs p o i n t ,  and t h e  s c a r c i t y  h e r e  is  i n  
keep ing  w i t h  Mal tby ' s  f i n d i n g 8  (M:73). 

Next most common were c o r v i d s  of  which one raven  bone is  t h e  o n l y  i d e n t i f i e d  t o  
s p e c i e s  l e v e l  (Tab le  22) .  Mal tby ' s  d i s c u s s i o n  of t h e  E x e t e r  crows i s  probab ly  
r e l e v a n t  t o  Exe Brldge a l s o  (M:73). 

Fotir bones From b i r d s  of tF:e t h r u s h  f a m i l y  were r e c o v e r e d ,  and t h e r e  is one of 
h e r r i t i g / l e s s e r  black-backed g u l l .  These  may w e l l  have been chance o c c u r r e n c e s ,  o r  
they  may have been caught  and e a t e n ,  bu t  i n  any c a s e  would have been o n l y  a  r a r e  
s o u r c e  of food. 
Summary: - t h e  e x p l o i t a t i o n  of b i r d s  

The b i r d  assemblage Erom Exe Bridge does  no t  d i f f e r  s i g n i f i c a n t l y  from t h e  o t h e r  
E x e t e r  s l t e s ,  and beyond t h e  odd c o n t r a s t ,  o r  p o i n t  of i n t e r e s t  ( e g  o c c u r r e n c e  of 
peafowl)  t h e  summary g i v e n  by Maltby is  e q u a l l y  a p p l i c a b l e  h e r e  (M:74). 

The P i s h  Remains 

A minimum of twenty s p e c i e s  of f i s h  were r e c o v e r e d ,  and I a m  g r a t e f u l  t o  S a r a h  
Coil-ey (Soutllampton Faunal. Remains P r o j e c t )  f o r  h e l p i n g  me w i t h  t h e  ma j o r i t y  of t h e  
i d e n t i f i c a t i o n s .  

A l l  bllt t h r e e  s p e c i e s  have prev- tously  been i d e n t i f i e d  Erom E x e t e r  (Willci.nson, 1979,  
i.n Mal tby 's  r e p o r t :  M:74-81). Thus W i l k i n s o n ' s  a n a l y s i s  oE a  much l a r ~ e r  
assemblage p robab ly  a d e q u a t e l y  d e s c r i b e s  t h e  Exe Bridge assemblage too.  I t  i s  
p o s s t b l e  t h a t  one o r  two d i f f e r e n c e s  e x i s t e d  between Exe Bridge and t h e  r e s t  of 
Kxe te r ,  but  t h e s e  w i l l  have been minor ,  and t h e  odd l a r g e r  specimen o r  more common 
s p e c i e s  would n o t  n e c e s s a r i l y  be a  meaningful  r e s u l t .  Thus,  because  of t h e  :ibove 
and due t o  t ime l i m i t a t i o n s ,  t h e  f i s h  remains  have n o t  been a n a l y s e d  i n  d e t a i l .  

The t l l ree  s p e c i e s  n o t  p r e v i o u s l y  i d e n t i f i e d  a r e  S a i t h ,  F lounder  and Spurdog.  I n  
t h e  c a s e  of Clo~inrler ,  Wilkinson comments t h a t  a l t h o u g h  p l a i c e  was t h e  o n l y  
p o s i t i v e l y  i d e n t i f i e d  s p e c i e s ,  o t h e r s  a r e  l i k e l y  t o  have been p r e s e n t  (M: 76) .  

The s a i  t h  is a common North A t l a n t i c  f i s h ,  caught: Ln t r a w l s  and s e i n e s .  t t  i s  
common i n  i n s h o r e  w a t e r s  around S c o t l a n d  and nor thwards  and can peak s i z e s  of 130 
crn (14  k g ) .  I t  is  a l s o  known as c o l e y ,  b i l l e t ,  c o a l f i s h ,  e t c  (Wheeler ,  
1978:159-160). The Exe Bridge specimens  a r e  q u i t e  small, approx imat ing  t o  
specimens of around 3kg i n  t h e  Southampton Fauna l  Remains r e f e r e n c e  c o l l e c t i o n .  

Spurdog (Squa lus  a c a n t h i u s )  is  a s m a l l  s h a r k  which can a t t a f n  s i z e s  of up t o  1 2 0  cm -- - - - - - -- -- -- 
(9kg). I t  i.s - r y  common i n  c o a s t a l  and o f f - s h o r e  w a t e r s  of Nor the rn  Europe 
(Wheeler,  1978 :74) .  A s i n g l e  s p i n e  was recovered  from t h i s  s p e c l e s ) .  
A s p e c i e s  which has  been p r e v i o u s l y  i d e n t i f i e d  i s  Pandora ( P a g e l l u s  e r y t h r i m u s )  -------- 
( M : 7 h )  r a r e  Fish  i n  n o r t h e r n  European s e a s ,  though common i n  t h e  m e d i t e r r a n e a n  and 
s o u t h e 1 1 1  l3iscay. The n o r t h e r n  f i s h  m i g r a t e  Erom t h e  l a t t e r  l o c a t i o n s  i n  t h e  
summer, s o  t h t s  is a lmost  c e r t a i l y  a summer migran t  (Locker ,  p e r s  comm). I a m  
grateFul. t o  Al i son  Locker f o r  i d e n t i f y i n g  t h i s  specimen. 

Conclus ion 

M a l t b y ' s  r e p o r t  provided a n  e x t e n s i v e  and c o n c i s e  c o n s i d e r a t i o n  of E x e t e r ' s  r o l e  
i.n a n i  ma1 Iiusl~and lry, and t h e  Exe Bridge assemblage p rov ided  no s u b s t a n t i a l  e v i d e n c e  
t o  d i f f e r  from t h i s  ( M :  82-93). 



A major c o n t r ~ b o t i o n  i n  terms of new evidence is i n  t h e  horncore assemblage which 
f i g u r e s  s o  l a r g e l y  and s i g n i f i c a n t l y  amongst t h e  c a t t l e  and sheeplgoa t  bones. The 
Pact that no eitch group occurred i n  any of Maltby's samples is a f u r t h e r  tes t imony 
t o  t he  importance of i n t e r -  and i n t r a - s i t e  v a r i a b i l i t y  and lends  more weight t o  
Maltby's argument t h a t  s i t e s  such a s  t h i s  r e q u i r e  more work and a n a l y s i s  (M:93-4). 
It i s  worth concluding t h i s  r e p o r t  wi th  a quote  from Maltby's p ioneer ing  s tudy  of 
t h e  Exeter  bones; f o r  more work is s t i l l  r equ t r ed  be fo re  an adequate understanding 
of the  evo lu t ion  and r o l e  of Exe te r  a s  a market and an i n f l u e n c e  a s  r e g i o n a l  animal 
husbandry: 

"T>ateral v a r i a t i o n  has  been e s t a b l i s h e d  t o  be a fundamental i n f l u e n c e  on the  types  
05 animal bones represen ted  on an urban s i t e .  There is  no doubt t h a t  t h e  f u l l  
range of v a r i a t i o n  has  not been met. . .  This  p l aces  doubts  on whether t h e  d a t a  a r e  
r e p r e s e n t a t i v e  of t h e  c i t y  a s  a whole and makes any broader  i n t e r p r e t a t i o n  merely 
t e n t a t i v e .  On complex urban si tes t h e  goa l  must be t o  examine a r e p r e s e n t a t i v e  
c ros s - sec t ion  of t h e  animal bones depos i ted .  Evidence of l a t e r a l  v a r i a t i o n  i t s e l f  
is important  because i t  is  the  key t o  t he  understanding of t he  r e d i s t r i b u t i o n  and 
o rgan i sa t i on  of t h e  meat supply from fauna l  remains". (M: 93-94). 

Thus Exe Bridge is  merely another  p iece  i n  t h e  jig-saw, and w h i l s t  i n  i t s e l f  i t  
provides  r e l a t i v e l y  l i t t l e  in.Eormation about Exe t e r ,  i t  is  an  important  a d d i t i o n  t o  
t h e i r  knowledge oE Exe te r ' s  pa s t  when taken i n  r e l a t i o n  t o  and comparison wi th  
o the r  s i m i l a r  s t u d i e s ;  p a r t i c u l a r l y  s i n c e  i t  s o  need fu l ly  f i l l s  t h e  gap i n  
knowledge concerning the  13 th  cen tury  from Maltby 's  a t la lys i s  ( s e e  I n t r o d u c t i o n ) .  
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