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3. The Material  
  
3.1 The Animal Bone 
 
3.1.1 Introduction 
 
This report describes and quantifies the hand-collected and wet-sieved assemblages of 
animal bone recovered from a proportion of the context groups from selected areas of the 
ONE94 excavation. In the light of these data, it then considers the potential (see section 4) of 
the area bone groups for further study in relation to the research questions. 
 
3.1.2 Methodology 
 
Recovery 
Bone was recovered on-site by hand-collection and by bulk sampling. The bulk samples were 
wet-sieved using 6.0mm and 1.0mm meshes to retain the residues, each residue was then 
visually sorted for fish, amphibian, reptile, bird, and mammal bone. 
 
Selection of material for assessment 
Bone was assessed from areas 5 (service yard), 8, 9, 10, 11, and 7+12 combined.. In view 
of the large size of the hand-collected and wet-sieved bone groups, it was necessary to 
assess only a sub-sample of the material from each area. As far as possible within the 
allotted time, 25% of all hand-collected context groups of greater than 0.5kg was assessed. 
The wet-sieved bone was also sub-sampled for assessment; this was done on a random 
basis with the intention of assessing 25% of the sample groups from each area, particularly 
those from assessed hand-collected contexts.  
 
Recording and interpretation 
The material selected for assessment was examined visually, whenever possible without 
removal from the bag, and recorded in terms of weight (kg), and estimated approximate 
fragment count. The fragment count was recorded as an estimated total for the whole context, 
and also as a coded abundance estimate for each major faunal group; fish, amphibia, birds, 
small mammals, and large mammals. This is expressed as ‘1’ (1-10), ‘2’ (11-100), or ‘3’ 
(100+). An overall indication of preservation was also recorded for each context/sample group 
where ‘1’= excellent (nil, or negligible surface damage), ‘2’ = moderate, and ‘3’ = poor (no 
intact surface remaining) (Tables 3,4,7, and 8). Each context/sample group was also placed 
in a general fragmentation category based on predominant maximum fragment size <25mm, 
25-75mm, and >75mm (Tables 5, 6, 7, and 8). Each context/sample group was then scored in 
terms of availability of evidence for estimation of age-at-death (mandibular tooth-rows, and 
epiphyses), and number of fused measurable (for measurements given by von den Driesch 
1976), and complete bones (with particular reference to complete long-bones) (Tables 7, and 
8). Finally, each context/sample group was described in terms of species-composition, 
carcase-part representation, bone modification (butchery, burning, gnawing), and occurrence 
of foetal/neonate, and juvenile animals (Tables 9, and 10). Whenever possible, the bones 
were identified to species and carcase part using the MoLAS Environmental Archaeology 
Section reference collection together with Cannon 1987; Cohen & Serjeantson 1996; Schmid 
1972, and Wheeler & Jones 1989. When preservation and/or fragmentation factors prevented 
identification to this level, material was assigned to appropriate approximate categories, 
particularly ‘unidentified fish/bird/mammal’, ‘sheep-sized mammal/cow-sized mammal’, and 
‘long-bone fragment’. Using all these data, the hand-collected, and wet-sieved assemblages 
were interpreted on the basis of sample size, species-composition, carcase-part 
representation, age-composition, and modification.  
 
3.1.3 The material 
 
Quantification and phasing (Tables 1, 2, 7-10) 
 
The hand-collected bone 
A total of 996.77 kg of animal bone was recovered by hand-collection from the assessed 
areas; these context groups vary between 0.01- 15.00 kg. From this total, 893.99 kg derived 



from context groups of at least 0.5 kg. Table 1 summarises the total recovery from each area. 
This varied between a minimum of 50.28 kg (areas 7 and 12 combined) and a maximum of 
344.51 kg (area 10). Table 1 also indicates the weight of animal bone from context groups of 
greater than 0.5 kg assessed from each area. The assessed portion of each area group 
varies from a minimum of 20.1% (area 9) to a maximum of 47.4% (area 5/service yard) of the 
weight of the total area group > 0.5 kg. An approximate total of 8898 fragments/308.3 kg of 
hand-collected animal bone was assessed, roughly 34% of the >0.5 kg group. 
 
The wet-sieved bone 
A total of 87 shoeboxes of animal bone were recovered by wet-sieving from the assessed 
areas. The quantities assessed for each area vary between 1.13 kg/250 fragments (area 
5/service yard), and 17.72 kg/9356 fragments (area 10). A total of 49.68 kg/ estimated 27439 
fragments of bone were assessed. Table 2 shows the overall recovery of wet-sieved bone 
together with the number and weight of bone fragments assessed from each area. 
 
For both the hand-collected and wet-sieved bone, the stratified material derived mainly from 
the Roman (early-late), Saxon (particularly early Saxon), and medieval (particularly early 
medieval) periods. At the time of writing, no sizeable groups of post-medieval bone have been 
assessed.  
 
 
Preservation (Tables 3, 4, 7, and 8) 
 
The hand-collected bone 
Throughout all areas, phases, and feature types, preservation was remarkably uniform; 97 % 
of the hand-collected context groups were assessed as in ‘good’ condition with negligible 
surface damage. The remaining 3% were assessed as in ‘medium’ condition with some 
surface damage although this was usually insufficient to obscure butchery marks, 
measurement points, or fusion lines if present. Although context groups producing ‘medium’ 
bone were recovered from areas 8, and 11, it was not possible to differentiate between areas, 
phases or feature-types on the basis of bone preservation. 
 
The wet-sieved bone 
Throughout all areas, phases and feature-types, preservation was again very uniform; 98 % 
of the assessed wet-sieved contexts were assessed as in ‘good’ condition with the remaining 
2 % assessed as in ‘medium’ condition although, as with the hand-collected material, it was 
usually possible to identify butchery marks and epiphysial fusion lines where present. Sample 
groups producing ‘medium’ bone were recovered from areas 8, and 11; again, it was 
impossible to differentiate between areas, phases or feature-types on the basis of bone 
preservation.  
 
Fragmentation (Tables 5, 6, 7, and 8) 
 
The hand-collected bone 
As with preservation, the degree of observed fragmentation was remarkably uniform 
throughout all areas, phases, and feature-types; 93% of the examined context groups were 
assessed as predominantly in the >75mm fragment size with the remaining 7% predominantly 
in the 25-75mm size range; no context groups were assessed as predominantly less than 
25mm in maximum length. 
 
The wet-sieved bone 
Once again, fragmentation appeared uniform with respect to area, phase, and feature-type. 
Much of the wet-sieved bone group, 50% of the assessed sample groups, are in the 25-75mm 
size range, the remainder were in the >75mm (3% of sample groups), and <25mm (47% of 
sample groups) size classes. 
 
 Species-composition ( Tables 9, and 10)  
 
 
 



The hand-collected bone/general 
The identifiable assemblage was composed predominantly of the major domestic mammals; 
cattle (Bos taurus), sheep (Ovis aries), goat (Capra hircus), and pig.(Sus scrofa) with very 
limited recovery of chicken (Gallus gallus), goose (probably domestic goose Anser anser), 
mallard/domestic duck (Anas platyrhynchos), dog (Canis familiaris), cat (Felis catus), horse 
(Equus caballus). Edible wild species (including ‘game’) were only recovered very sparsely 
and included cod (Gadus morhua), Salmonidae, common crane (Grus grus), woodcock 
(Scolopax rusticola), plover, (Charadridae, unidentified), red deer (Cervus elaphus) and roe 
deer (Capreolus capreolus). Non-edible wild species, possibly associated as ‘opportunists’ 
with human occupation, include raven (Corvus corax), and a range of, as yet unidentified, 
small passerine birds. 
 
The wet-sieved bone/general  
In terms of definitely identified species, the assemblage was composed predominantly of 
cattle, sheep, goat and pig in terms of both weight and fragment count.. The remainder of the 
domestic material was derived from chicken, goose, domestic duck/mallard, dog, horse, and 
cat. There was a small component of edible wild ‘game’ species including partridge (probably 
grey partridge Perdix perdix), teal, wild duck (unidentified), woodcock, curlew (Numenius 
arquata), brown hare, and red deer. There is a considerable assemblage of edible fish, only a 
small component of which were identifiable at assessment level. The identified species were 
ray (probably roker/thornback ray Raja clavata), eel (Anguilla anguilla), herring (Clupaea 
harengus), cod, garfish (Belone belone), salmonid (unidentified), cyprinid (carp family, 
unidentified), mackerel (Scomber scombrus). Throughout the assemblage there was a sparse 
component of small, non-edible, wild species including frog/toad, snake (possibly grass snake 
Natrix natrix), common shrew (Sorex araneus), mole (Talpa europaea), mouse/vole, field vole 
(Microtus agrestis), and rat (including black rat Rattus rattus). 
 
Age-composition (Tables 9, and 10) 
For all the major edible domestic species i.e. chicken, goose, domestic duck, cattle, sheep, 
goat, and pig , the majority of the recovered bones were derived from skeletally adult animals. 
There was limited recovery of juvenile chicken, cattle, sheep/goat (including sheep), pig from 
all areas; and almost negligible recovery of foetal/neonate cattle (area 5 [6001], sheep/goat 
(area 10 [11873], and pig (area 8 [7064]. There was also very occasional recovery of juvenile 
frog/toad, rat, and cat.  
 
Evidence for age-at-death: recovery of epiphyses and mandibular tooth-rows (Tables 7, 8, 11, 
and 12) 
 
The hand-collected material 
Throughout the assessed context groups from each area, there was considerable recovery of 
mandibular tooth-rows from the major domestic mammals; cattle, sheep/goat, and pig. 
recovery varied from a minimum of 13 tooth-rows (area 9) to a maximum of 52 (area 10) with 
a mean value of 25 tooth-rows per assessed area group giving a recorded total of 152 tooth-
rows . This equates very approximately, to an expected total of 441 mandibular tooth-rows 
from context groups > 0.5 kg. 
There was extensive recovery of unfused and unfused epiphyses from the major domestic 
mammals; this varied between 113 (area 7+12) and 696 (area 11) with a mean value of 370 
epiphyses per assessed area group giving a recorded total of 2219 epiphyses. This equates 
very approximately to an expected total of 6435 epiphyses from context groups > 0.5kg. 
 
The wet-sieved material 
Recovery of ageing evidence from this material was scanty by comparison with that from the 
hand-collected group. The total recovery of usable tooth-rows from assessed contexts within 
each area varied between 1 (area 9) and a maximum of 7 (area 10) with a mean recovery of 4 
mandibular tooth-rows per assessed area group giving a recorded total of 24 tooth-rows. This 
suggests an approximate estimated total of 96 mandibular tooth-rows from stratified 
contexts; an approximate total estimate of 278 from stratified groups > 0.5 kg. 
There was more extensive recovery of unfused and fused epiphyses. This varied between 9 
(area 5/service yard) and 165 (area 10) with a mean recovery of 87 epiphyses per assessed 



area group giving a recorded total of 524 epiphyses from stratified contexts; an 
approximate total estimate of 1520 from stratified groups > 0.5 kg. 
 
Carcase-part representation (Tables 9, and 10) 
For both the hand-collected and wet-sieved groups, the major domesticates are represented 
by all carcase parts with no obvious bias detectable between areas at assessment level. The 
remaining edible species were recovered too infrequently to allow detection of inter-area 
differences without more detailed study.  
 
Recovery of measurable bones and complete long-bones (Tables 7, 8, 11, and 12) 
 
The hand-collected bone 
There was extensive recovery of measurable bones throughout the assessed hand-collected 
assemblage. This varied between a minimum of 68 (area 7+12) and a maximum of 566 (area 
11) with a mean value of 306 per assessed area giving a recorded total of 1835 measurable 
bones. This equates to an approximate estimate of 5321 measurable bones from stratified 
context groups > 0.5 kg. 
 
A small sample of complete limb-bones from the major domesticates was recovered from all 
assessed area groups. The incidence varied from a minimum of 3 (area 7+12) to a maximum 
of 50 (area 11) with a mean value per area of 25 complete long-bones and a total of 149 
bones from the assessed group. This suggests an approximate total of 432 complete 
mammalian domesticate long-bones for the stratified bone groups > 0.5 kg. 
 
The wet-sieved bone  
Recovery of measurable bones from this more fragmentary material was scanty in 
comparison with that from the hand-collected groups.. The measurable fragments varied 
between 1 (area 5/service yard) and 69 (area 10) per assessed area group. with a mean 
value of 34 measurable bones per assessed area group giving a recorded total of 202 
measurable bones from stratified contexts; an approximate total estimate of 586 for 
stratified bone groups >0.5 kg. 
 
There was extremely sparse recovery of complete domesticate long-bones from the assessed 
component of this material. This varied from nil (area 5/service yard) to a maximum of 7 (area 
8) with a mean value of 3 complete major domesticate long bones from each assessed area 
group giving a recorded total of 17 complete long-bones from stratified contexts; an 
approximate total estimate of 49 for stratified bone groups >0.5 kg. 
 
Butchery and other modification (Tables 9, and 10) 
Clear evidence of butchery involving a wide range of chop-marks and knife-cuts was noted 
from cattle, sheep/goat and pigs throughout all areas and periods. As a result of the very 
good general surface condition of the bone, there is excellent preservation of even very 
superficial marks. There are no obvious differences in technique or location between periods 
although these may be revealed by further study.  
Occasional butchery marks were also observed on cod (cleithrum from area 9 [3540]), 
mackerel (vertebra from area 10 [11640]), chicken (tibia from area 8 [7034]), red deer (tibia 
from area 9 [3782]), and horse (first phalange from area 5 [6080]].  
 
Throughout the assessed hand-collected and wet-sieved assemblages, there was minimal 
evidence for burning or gnawing. Burnt bone was recovered from area 5 [6002], area 9 
[2872], [2965], [3137], [3488], [3614], area 8 [7079], area 10 [11478], [11583], [12259], area 
11 [15437], [15636], and area 7+12 [18071]; gnawed bone was noted only from area 10 
[11626], and area 11 [16806]. 
 
Evidence for bone/antler/horn-working (Tables 9, and 10) 
 
Bone  
No definite evidence for bone-working was recovered. 
 
 



Antler  
Fragments of red deer antler from area 10 [11543], [11583], and area 11 [17529], [18085] had 
been transversely sawn. They probably represent discarded off-cuts from preparation of 
straight sections of antler beam for subsequent processing and manufacture.  
 
Horn 
Throughout all areas of the hand-collected assemblage, there was sparse recovery of 
chopped and knife-cut horn-cores of cattle, sheep, and to a much lesser extent, goat. The 
butchery marks seen are consistent with removal of the horn-cores from the skull with, in 
some cases, obvious further effort to remove the horn sheath from the bone. As the horn 
sheath can also be manually pulled from the horncore after prolonged soaking in water, the 
lack of obvious tool marks on most of the recovered cores does not necessarily imply that 
they were not processed for future horn-working.  
 
Pathology 
Only one example of bone-related pathological change; on a chicken femur from area 10 
[11659] ,was recorded . 
 
3.1.4 The limitations of the assemblage 
Both the hand-collected and wet-sieved assemblages are dominated in terms of weight and 
fragment count by cattle, sheep/goat, and pig, with large components of ‘sheep-sized’ and 
‘cattle-sized’ mammal. All edible wild species, except fish, are comparatively sparsely 
represented and therefore offer, apart from simple presence/absence, only limited potential 
for study of dietary preference. There is also only limited potential for study of antler and horn-
working waste. There is negligible potential for study of bone-related pathology. The majority 
of the limited wet-sieved wild fauna consists of very common and ubiquitous species e.g. 
frog/toad , common shrew, field vole. The occurrence of these species is very much to be 
expected around human habitation, e.g. as ‘pit-fall’ casualties in open features; as a result 
detailed study of this material is unlikely to yield specific information on the nature of the local 
habitats.  
 
3.1.5 Storage and conservation 
As previously stated, all the bone assessed was predominantly in ‘good’, in many cases 
excellent, condition. There were no indications of deterioration and therefore no future 
requirements for conservation are anticipated. All the material is adequately bagged, labelled 
and boxed; no further work will be needed before permanent storage in the archive.  
 
Table 1: Total recovery of hand-collected bone 
 
 AREA WT.(kg) NO. 

BOXES 
WT. RANGE (kg) NOS./WT.ASSESSED (kg)   

     
5 52.87 10 0.01- 3.75 250/25.05 
     
7+12 50.28 17 0.01- 4.91 476/17.38 
     
8 143.06 28 0.01-15.00 2800/36.77  
     
9 119.60 23 0.01- 4.98 825/24.04 
     
10 344.51 63 0.01- 9.20 2287/86.72 
     
11 286.45 49 0.01-12.72 2260/118.34  
     
TOTAL 996.77 190  8898/308.30 
 



Table 2: Total recovery of wet-sieved animal bone 
 
AREA NO. BOXES NO.BOXES WT.(KG)  NOS. 
  (total) (25% 

assessed) 
(assessed) (assessed) 

5 3 3 1.13 250 
7+12 15 4 6.02 1950 
8 20 6 8.60 7933 
9 10 4 5.76 5297  
10 30 26 17.27 9356 
11 9 9 10.90 2653  
TOTAL 87 52 49.68  27439 
 
(N.B. The large size of Tables 3-10 prevent their inclusion in this report. They are 
available in the accompanying documents ONE94_anbntab03_06.doc and 
ONE94_anbntab07.xls, ONE94_anbntab08.xls, ONE94_anbntab09.xls and 
ONE94_anbntab10.xls). 
 
Table 11: Recovery of ageing and metrical evidence from hand-collected bone 
 
AREANO NO.MANDIBLE NO.EPIPHYSES MEAS. BONES COMPLETE 

BONES  
5 14 212 374 5 
7+12 17 113 68 3  
8 19 338 212 30 
9 13 223 120 13 
10 52 637 566 48 
11 37 696 495 50  
TOTAL 152 2219 1835 149   
 
 
Table 12: Recovery of ageing and metrical evidence from wet-sieved bone 
 
AREA NO. MANDIBLES NO.EPIPHYSES MEAS.BONES COMPLETE BONES   
5 2 9 1 0 
7+12 5 109 61 1 
8 6 110 32 7 
9 1 53 11 2 
10 7 165 69 6  
11 3 78 28 1 
TOTAL 24 524 202 17 
 
 


