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1. Summary

In 2013 the Upper Wharfedale Heritage Group (UWHG) was awarded a grant from the Heritage Lottery 
Fund to carry out survey and excavation work at Carr Farm, Arncliffe, North Yorkshire (SD 9340 7168). 
The project was designed to revisit work carried out in 2000 for the Yorkshire Dales National Park Authority 
(YDNPA), during which human remains were recovered following the discovery of an Anglo-Saxon work-box 
or reliquary by a metal-detectorist (Cale 2000). The feature under investigation comprises a curving stony 
bank beneath a dry-stone field wall: a detailed wall survey suggests different phases of construction with the 
curving section on the bank being older than the straight walls around the rest of the field. An archive search 
failed to locate any documentary sources that could add relevant information, and the present boundaries 
are as shown on the mid-19th Century Ordnance Survey first edition of the six inches to one mile map.

The intention of dating the human remains from the 2000 excavation had not been realised, and they can no 
longer be located. The present project set out to look for any further material that could be used for dating, 
and to investigate the adjacent fields by geophysical survey to determine whether any evidence survives 
that might help to explain the curving bank.

Supervision, equipment and specialist support were provided by the Yorkshire Dales Landscape Research 
Trust (YDLRT), and members of the UWHG and the local community took part in the fieldwork. Students 
from the Bradford University MSc in Geophysics carried out additional surveys under the direction of Dr 
Chris Gaffney.

The excavation recovered two diagnostic worked flints which represent prehistoric activity in the area. A 
single human molar was found along with animal bones and artefacts including two Anglo-Saxon beads, but 
the site had been considerably disturbed by post-Medieval activity. The bones were analysed at Bradford 
University under the direction of Dr Jo Buckberry, and Strontium analysis of the human tooth was carried out 
by Dr Janet Montgomery at the University of Durham. An electron microprobe analysis of the Anglo-Saxon 
glass bead was undertaken by Dr Eddy Faber at the University of Nottingham.

Geophysical survey suggested an isolated pit surrounded by a square ditch in the field to the north of the 
excavation site, and possible structural remains to the south within an enclosing bank. Radiocarbon dates 
from the excavation span the Late Prehistoric to the Early Medieval periods, and support the interpretation 
that the Anglo-Saxon burials were placed in a Late Iron Age enclosure bank. Oxygen isotope results from 
the human tooth were consistent with a western British origin, but a very high Strontium isotope ratio 
requires further investigation. Nitrogen isotope results suggest a meat-rich diet, with the individual suffering 
a period of illness during childhood. 

Although severely constrained by disturbance of the site, the interpretation of these results raises 
significant questions for future investigations in the Yorkshire Dales. If the human remains found in 2000 
can be located, their analysis using techniques now available will help to confirm the tentative conclusions 
presented here, and advance our understanding of Anglo-Saxon acculturation in north-west England.

Details of the discovery of the reliquary in 2000 and background information on the site and its location can 
be found in the interim report from the previous investigation (Cale 2000), on which this report builds.

2. Research aims

2.1. To look for any further human remains in the linear earthwork close to the site of the 2000 excavation. 

2.2. To recover material for radiocarbon dating.

2.3. To investigate the adjacent fields by geophysical survey for evidence of archaeological features that 
might survive below plough-depth.

2.4. To carry out an analytical survey of the stone walls surrounding the fields adjacent to the site.

2.5. To check regional and national archives for any documentary evidence relating to the process of 
enclosure in the immediate area of the site.
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3. Summary of the documented history of the site

3.1. Background information on the site and its location, and details of the discovery of the work-box or 
reliquary in 2000, can be found in the interim report from the previous investigation (Cale 2000).

3.2. A preliminary search of regional and national archives failed to locate any documentary material 
that would provide new evidence relating specifically to the site. The present arrangement of field 
boundaries has not changed since mid-19th century mapping by the Ordnance Survey, and their 
contribution to our understanding of enclosure during the post-Medieval period is considered in detail in 
the wall survey in Appendix 5.

3.3. The fields affected by the excavation were not under any agri-environmental scheme, but an 
agreement existed for other parts of the farm and so a derogation was obtained from Natural England. 
An exhumation licence was obtained in the expectation of further human remains being discovered, 
and these documents can be found in the project archive. As far as can be ascertained the re-burial of 
the human remains found in 2000 has not taken place (Cale 2000, 10), nor have they been submitted 
for radiocarbon dating as intended.

Fig. 1 Location of the excavation site and geophysical surveys
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4. Fieldwork results: excavation

4.1. Three trenches were hand-excavated, one crossing the linear earthwork following dismantling of the 
modern stone wall and two extending into the field on the northern side to investigate the bank and 
adjacent geophysical anomalies close to the bank (Fig. 2). 

4.2. On removing the modern stone wall a single line of coarse sub-angular boulders was revealed on the 
south-eastern side of the earthwork, but on a slightly different alignment to the present wall (context 
CFA13004). On further excavation this was found to be a low revetment of stones up to three courses 
high, with a short line of cobbles placed against its south-eastern base (Plate 2). Two large boulders 
occupied almost half of the body of the earthwork on the eastern trench section, but most of the bank 
comprised much smaller random limestone and sandstone cobbles in a mid-brown matrix (context 
CFA13002) above an orange medium sand matrix (context CFA13003).

4.3. Crushed and broken animal bones were found throughout the bank. In view of the high degree of 
disturbance reported in 2000 the main stratigraphical units were excavated in spits of 100 mm, to 
provide additional control for samples submitted for radiocarbon dating.

Fig. 2 Location of excavated areas in relation to modern field wall and stony bank

Trench 3Trench 2

Trench 1

Trench 1b
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Fig. 3 Primay phase bank (context CFA1303) and coursed revetment (CFA1304) in modern disturbance (CFA1307)

Fig. 4 Sections across the bank in Trench 3, south west side (upper) and north east side (lower)
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5. The finds (numbers refer to the catalogue in Appendix 1)

5.1.  Lithics

Two worked flint flakes and two pieces of worked chert suggest a presence in the area during the 
prehistoric period, with one of the flints being a diagnostic button or thumbnail scraper of probable 
Bronze Age date. One flint and one chert artefact came from the make-up of the earthwork bank 
(Nos. 8 and 9).

5.2.  Ceramics

85 sherds of pottery were recovered, total weight 234 g. The assemblage comprised post-
Medieval glazed wares and porcelain, with the exception of one unglazed sherd in the Medieval 
Pennine Gritty Ware tradition (No. 11). 10 pieces of clay pipe stem were found. With the exception 
of one very small and probably intrusive fragment of glazed ware (No. 16) no pottery was found in 
the primary bank.

5.3.  Metal

A varied assemblage of iron fittings, nails, studs and fragments of flat plate was found, including a 
used farrier’s nail and a clog iron with two nails in situ. A small fragment of thin copper alloy sheet 
was found.

5.4.  Bone and tooth

5.4.1. Over 550 fragments of animal bone and a single human tooth were recovered, details of which 
can be found in Appendix 2; the report on isotope analyses is presented in Appendix 3 and some 
implications of the results are discussed in section 10.6. 

5.4.2. The animal bones represent a domestic assemblage of cattle and sheep/goat, with just two pig 
bones identified. Adult and sub-adult individuals were identified, and cut marks on long bones 
indicate butchery. The bones are disarticulated and highly fragmented.

5.4.3. The identification of the human tooth as an upper second molar corresponds with a tooth that is 
absent from the 2000 inventory. Of the 34 teeth recovered in 2000 only 13 were in situ (Weston 
2000), and although instances of dental calculus and enamel hypoplasia were reported there 
was no mention of asymmetrical wear corresponding to that observed on the recently discovered 
molar.

5.5.  Miscellaneous

5.5.1.  A small piece of iron bloom (No. 26) and two small pieces probably of furnace lining (No. 30) 
represent ironworking waste.

5.5.2. Two beads of Anglo-Saxon type were found, widely separated and not in secure contexts. One is 
of amethyst and the other of blue glass (Nos. 2 and 23).

Fig. 5 Elevation of the coursed stones of the revetment CFA1304
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6. Radiocarbon dates

6.1. In addition to the human tooth, three samples of animal bone were submitted for AMS dating to the 
radiocarbon laboratory at Queen’s University Belfast. The results are as follows:

Lab No. Sample ID / Material 
type

Radiocarbon 
Age

BP

(1 σ) 
68.3%

(2 σ) 
95.4%

cal BC/AD

UBA-25922 CFA13003 spit 4 
extracted animal collagen 2099 ± 28 169 – 91 BC   91% 

 69 – 61 BC      9% 193 – 49 BC  100%

UBA-25923 CFA13003AA 
extracted animal collagen 2080 ± 37 161- 130 BC   29.1% 

119- 49 BC     70.9%
196- 18 BC   97.4% 
 13-  0 BC      2.6%

UBA-25924 CFA13001 spit 2 
extracted animal collagen 1215 ± 27 AD 770- 779   11.7% 

AD 789- 870   88.3%
AD 710- 745 13.1% 
AD 764- 888  86.9%

UBA-25925 molar 2 
dentine 1447 ± 33 AD 593- 644  100% AD 559- 653  100%

Table 1. Radiocarbon dates from the excavation

7. Fieldwork results: geophysical survey

7.1. Earth resistance and magnetic surveys were carried out in the fields on either side of the linear 
earthwork, to the north covering most of an area 70 x 100m and to the south covering most of an 80 x 
80m area. Detailed plots are presented in Appendix 4.

7.2. Linear anomalies represent the Medieval strips in the fields both to the north and south of the present 
stone wall, which are also visible on LiDAR mapping of the area. 

7.3. Low-resistance anomalies in the field to the north indicate an isolated rectangular pit surrounded by a 
square ditch, which may suggest a ploughed-out burial mound of possible late prehistoric date. 

7.4. A strong high-resistance anomaly abutting the southern side of the curving stony bank is penannular in 
shape and may represent the remains of a clamp kiln for burning lime; evidence of burning and a white 
deposit was found on stones from the modern field wall during both the 2000 and 2013 excavations.

7.5. Irregular high-resistance anomalies across the high point of the southern field, partially edged by the 
stony bank, may represent structural remains at a depth of 0.25 – 0.5 m. Although difficult to interpret 
with any certainty, the overall impression is of structures within an enclosing bank similar to other sites 
thought to be of Late Prehistoric/Roman Period date in the Dales.

8. Fieldwork results: wall survey

8.1. The standing walls in the area were recorded in detail to assess differences in construction and 
composition. The survey was led by Alison Armstrong and her report can be found in Appendix 5. 
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9. Conclusions and potential of the data

9.1. The initial discovery by Kevin Woods in 2000 is worth further consideration and full publication. 
Identified and briefly reported by the Portable Antiquities Scheme as an Anglo-Saxon reliquary or work-
box, its importance was recognised by the inclusion of a brief account of the discovery in their Annual 
Report for 1999-2000 (PAS 2000, 35 and Fig. 34). The object is of national significance due to its rarity 
and its location beyond the previously known limit of distribution. A review of published information on 
this class of artefact suggests that a more appropriate term for it might be ‘amulet canister’. Despite the 
archaeological challenges of investigating the site, a discussion of this and the significance of the find 
location should be submitted for peer-reviewed publication.

9.2. The 2013 project was successful in obtaining stratified animal bones for dating, and in locating a single 
human tooth for dating and isotope analysis. However, the following appraisal must be set against the 
disturbed nature of the deposits, with horizontal scattering even more of a potential issue than vertical 
redistribution in the relatively open stony matrix.

9.3. Despite these taphonomic problems, the radiocarbon dates obtained from animal bones confirm the 
observed overall stratification. They identify the initial creation of an enclosure defined by a stony bank, 
presumably topped by a hedge. This can be dated to the Late Iron Age with two closely matching 
radiocarbon dates covering the last two centuries cal BC, and is supported by the discovery of a 
beehive rotary quern during the 2000 excavation (Cale 2000, 13). The geophysical survey indicates 
potential structural evidence within the area that would have been enclosed by the stony bank, and 
is closely comparable to curvilinear enclosures surviving as earthworks in nearby Wharfedale at High 
Hill Castles (SD988682) and Low Whin Bank (SD 975694). At both of these sites a modern stone wall 
follows part of enclosure bank, as at Arncliffe.

9.4. This primary phase was followed by the burial of two individuals in the bank during the early Medieval 
period, with the single date from the human molar covering the mid-6th to mid-7th Centuries cal AD. 
Although this was not found in a sealed context, it represents a tooth that was missing from the 
inventory of the 2000 excavation and is consistent with the scattered nature of the identifiably Anglo-
Saxon material, namely the amulet canister and the two beads. 

9.5. A single date from animal bones indicates that farming continued in the area through the late 8th and 9th 
Centuries cal AD, at a time when the enclosure bank may have been incorporated into the boundary 
of the Medieval open field (see discussion in Appendix 5). Any conclusions must however remain 
tentative pending further analysis of the human remains from the 2000 excavation, if they can ever be 
located.

9.6. Post-Medieval artefacts including glazed pottery, clay pipe stem fragments and metalworking waste 
were associated with the intrusion of coursed stones creating a low revetment to the bank. The 
interpretation of this feature is difficult on the present evidence from limited excavation, as is any 
potential connection with features identified in 2000 only a couple of metres away. Geophysical survey 
suggests that further structural evidence may survive beyond the areas examined. It may have been 
in this phase, rather than during subsequent wall-building, that the main disturbance of the burial took 
place. The degree of mixing of human and animal bones suggests that the burials were not recognised, 
and also that more disruptive activity than simply building a field wall was involved. Any structures 
that were created on the site had disappeared by the mid-19th Century and were not recorded by the 
Ordnance Survey.

9.7. The report on the isotope analyses of the human and animal bone is presented in Appendix 3.

9.7.1. The main point of interest to arise from these analyses is the indication of a western Britain 
origin of the individual suggested by the Oxygen isotope results, and the anomalously high value 
obtained from the Strontium isotope analysis. This latter result is at odds with published data, but 
represents an as yet unexplained trend in unpublished results that is currently under investigation 
(Janet Montgomery, pers. comm.). There could potentially be a link with the localised outcropping 
of basal rocks in the Ingleton area due to displacement by the Craven Fault, on a scale too 
localised to be identified in the currently available mapping of drinking water values of Strontium.

9.7.2. However this particular issue may be resolved, the indication that the owner of the tooth grew 
up in western Britain is of particular interest if this individual can be linked with the Anglo-Saxon 
artefacts assumed to be from the same burial. There are of course two fundamental problems: 
subsequent disturbance has apparently scattered the objects well beyond their original place of 
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burial, and this loss of integrity in the archaeological deposits makes it impossible to determine 
whether both burials were even made at the same time, let alone which artefacts were placed with 
which individual. 

9.7.3. Some further progress could be made, however, if the human remains excavated in 2000 do 
ever turn up. The uneven wear on the molar found in 2013 should be comparable on adjacent 
teeth allowing allocation to the correct individual, and isotope analysis would allow confirmation 
and further investigation of the results presented here.

10. Wider implications

The radiocarbon date for the human tooth from Arncliffe is broadly comparable with a radiocarbon date from 
a burial at Kettlewell (late 7th Century AD), discovered during the installation of new power lines in 1997 (Cale 
2004). There had been no surface indication of the presence of this burial, but a second burial was found nearby 
within a field bank below a modern stone wall. The later dates from animal bones at Arncliffe may be compared 
with radiocarbon dates from a supposed Neolithic ‘crevice burial’ at Selside in Ribblesdale (cal AD 850 – 860) as 
well as settlement evidence in Chapel-le-Dale (Johnson pers. comm. and 2013, 36). These radiocarbon dates 
add a significant degree of precision to material that can only otherwise be loosely dated by typology, and this 
includes iron knives of Anglo-Saxon form found widely in antiquarian excavations across the Dales, sometimes 
accompanying burials. The Anglo-Saxon tradition of using prehistoric earthworks for their burials is now widely 
recognised, and the Arncliffe and Kettlewell burials suggest that the well-preserved earthwork remains across 
the Yorkshire Dales may well contain widespread evidence of re-use in this way. The amount of evidence that 
can now be obtained by isotope analysis from human remains, coupled with the generally good preservation of 
bone in the calcareous soils of the Dales, holds out the promise of significant insights into wide-reaching issues 
such as the Anglian acculturation of north-western England.
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Appendix 1 Catalogue of finds and contexts

Small Finds Easting Northing Altitude

1 CFA13001AA Iron gate pintle 393409.61 471689.88 224.77

2 CFA13001AB Amethyst bead, 15x11mm, perforated 
lengthwise 393412.83 471687.08 225.06

3 CFA13001AC

Worked flint, 33x19x6mm flake, cream 
cortication 100%. Shallow pressure-flaked 
negative scars on dorsal side, steep fractures 
on striking platform. Edge retouch 50%, notch 
8mm wide x 3mm deep.

393412.22 471686.53 225.11

4 CFA13001AE Thin copper alloy sheet frag. 17x6mm very 
slightly dished widthways 393412.64 471686.84 225.03

5 CFA13001AF
Heavily corroded flat iron frag. 38x30x4mm; 
asymmetrically curved metal wire 3mm diam. 
weakly magnetic

393407.45 471687.24 224.78

6 CFA13001AG

Worked flint flake 18x15x5mm grey-brown; 
shallow negative scars on dorsal side, steep 
fractures below striking platform, steep retouch 
100%, shallow bulb and scar on flat ventral side

393411.27 471688.01 225.24

 Bulk finds  

7 CFA13 001 Trench 1 Thick dark grey chert trimming flake, 20x18x8mm concave ventral surface, 
edge damage, 10% cortex

8 CFA13 003 Spit 4
Flint flake 25x13x6mm with broad striking platform, cream-pale grey 
cortication 100%, grey core visible on broken distal end. 40% light brown 
cortex on dorsal side; no retouch; worn

9 CFA13 003 Spit 4 Broken cream-dark grey chert frag., 30x10x6mm triangular section, 
secondary working 50% creates a fine point

10 CFA13 001 Trench 1 Bag 1 Pot x10 (21g), Pipe stem

11 CFA13 001 Trench 2 Bag 1
Pot x12 (44g), Pipe stem x2, glass frag. One unglazed sherd 10mm thick, 
soft oxidised inner & outer surfaces, grey core, frequent quartz inclusions 
up to 1mm

12 CFA13 001 Trench 3 Bag 1 Pot x8 (28g), Pipe stem x2
13 CFA13 001 Trench 3 Spit 1 SE Pot x20 (34g), Pipe stem x2, Glass x3
14 CFA13 001 T3 SE (E) Pot x12 (16g), Pipe stem x2, Glass
15 CFA13 001 T3 SE (W) Bag 1 Pot x6 (7g)
16 CFA13 003 Spit 3 Pot (0.6g)
17 CFA13 005 T3 Pot (3g)
18 CFA13 006 T3 Bag 1 Pot x3 (11g)
19 CFA13 007 T3 Bag 1 Pot x12 (70g), Pipe stem
20 CFA13 001 Trench 1 Bag 2 Large iron hinged pin (75mm) and iron nail 22mm
21 CFA13 001 T1 B Large iron pin with angled bend, 74mm
22 CFA13 001 Trench 2 Bag 2 Large iron stud, head 32x27mm, square-sectioned shank 12x8x32mm

23 CFA13 001 T1 B Blue glass cylindrical bead
24 CFA13 001 Trench 3 Bag 2 Iron nail 26mm

25 CFA13 001 Trench 3 Spit 1 SE Iron plate and strip frags (4), nails x4 including 1 used horseshoe nail, clog 
iron with 2 nails in situ

26 CFA13 001 Trench 3 Spit 1 SE Fragment of iron bloom, 45x35x25mm
27 CFA13 001 T3 SE (W) Bag 2 Iron nail 26mm
28 CFA13 001 T3 SE (W) Iron strip; vesicular limestone coarse pebble with patches of vitrification
29 CFA13 006 T3 Bag 2 Rectangular sectioned iron bar 10x7x77mm
30 CFA13 007 T3 Bag 2 Iron nails x2 (17 & 42mm), oval shell fragment 20x10x0.5mm

31 CFA13 007 T3
Rectangular sectioned iron spike 10x8x78mm; glazed ceramic handle 
frag.; two pieces of vesicular stone with patches of vitrification (35x25x15 
& 45x35x20mm), the larger with high iron content
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Context descriptions

CFA13001 mid-brown medium sand, well sorted with rare (1%) fine to medium sub-angular limestone pebbles

CFA13002 mid-brown medium sand with frequent (>70%) sub-angular medium to coarse limestone cobbles, sub-
rounded medium to coarse sandstone cobbles and medium to coarse sub-angular limestone pebbles

CFA13003 mid-orange medium sand with less frequent (40%) medium to coarse sub-rounded limestone and 
sandstone cobbles

CFA13004 angular to sub-rounded coarse limestone boulders up to 400x300 mm in coursed walling on a slightly 
different alignment to the modern field wall

CFA13005 dark grey-brown medium sand with occasional (15%) fine to medium ash and coal fragments and 
frequent (75%) medium to coarse sub-angular limestone cobbles

CFA13006 as context 001, at SE end of Trench 3

CFA13007 dark grey-brown medium sand with occasional (15%) fine to medium ash and coal fragments and 
medium to coarse sub-angular limestone pebbles
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1. Introduction 

Carr Farm, Arncliffe is located in the parish of Littondale, North Yorkshire. The archaeological site is located 
beneath a dry stone boundary wall (Weston 2000). 

In 2000, a copper reliquary dating to the Anglo-Saxon period was found using metal detecting prompting 
an excavation which produced fragmented human remains (Cale 2000). In response to this, further 
excavation was undertaken in 2013 to establish if the burials related to a more extensive cemetery, and to 
ascertain though radiocarbon dating if the burials also dated to the Anglo-Saxon period. The excavation 
revealed fragmented animal remains and a single human tooth but no articulated burials. Identification of 
the archaeological remains has been attempted in as detailed a manner as possible, however the level of 
fragmentation is very high. 

2. Glossary

Acetabulum: pelvic portion of the hip joint

Astragalus (pl. astragali): foot bone, included in the tarsus, equivalent to human talus (ankle bone) (see 
Figure 1) 

Bos: cattle

Butterfly fracture: fracture resulting from a transverse force to the bone, producing more than one bone 
fragment 

Calcined: burnt bone with a white chalky texture

Diaphysis: shaft of the long bones such as the ones found in arms and legs

Epiphyseal fusion: the end portions of the bone have not yet fused to the main body of the bone, allowing 
bone growth

Incisor: front upper and lower teeth

Mandible: lower jaw

Maxilla: upper jaw

 Metapodial: generic name for metacarpals and metatarsals (see Figure 1) 

 Metatarsus: foot bone (see Figure 1) 

 Molar: back top and bottom teeth.

 Naviculo-cuboid: foot bone, included in the tarsus (see Figure 1) 

 Ovicaprid: sheep or goat

 Peri-mortem fracture: fracture occurring around the time of death

 Periosteal inflammation: new bone deposition usually related to inflammation 

 Premolar: top and bottom teeth found in front of the molars.

 Sus: pig

 Vertebral body: component of the back bone or spine
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Figure A2.1:  Major elements of the skeleton and their position of Bos (cow) by Schmid (1972) 

3. Methods 

The bone fragments were fragile and very wet, so were left in a temperature controlled room to dry before 
cleaning. They were cleaned with cold water and a soft toothbrush (Figures 2 and 3). They were left to dry 
completely again (Figure 4) before further analysis was done (Figures 5, 6 and 7). 

The bone fragments were identified as animal. In most cases, the only distinguishable feature was the size 
of the animal, and therefore categories have been established as: Large Terrestrial Mammals (LTM; e.g. 
cattle and horse), Medium Terrestrial Mammals (MTM; e.g. sheep, goat and pig), Small Terrestrial Mammals 
(STM; e.g. small rodents), or birds. If identification of animal size or species was not possible, the fragments 
have been recorded as unidentified. 

Age estimation was done using Schmid (1972); a comprehensive manual for animal identification, sex 
assessment and age estimation. A subadult was identified as an animal that has not reached maturity, with 
incomplete epiphyseal fusion and tooth eruption, and retention of deciduous teeth. Where possible, the 
subadult animal fragments have been identified; unless stated, all fragments are considered to be adult. 

Cutting marks are the result of cutting the overlying tissue with a knife-like implement and are identified 
because they are short, multiple and roughly parallel with a V-shaped cross-section that are usually found in 
long bones (O’Connor 2008).

For human tooth assessment, Brothwell (1981) was used to estimate age-at-death (Figure 8). This method 
is the most reliable for tooth wear age estimation in remains dating up to the post-medieval period. No sex 
assessment could be applied due to lack of sexually dimorphic elements. 
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Figure A2.2: Cleaning of the bones

Figure A2.3: Cleaning of the bone 
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Figure A2.4: The bones drying in a temperature controlled room 

Figure A2.5: Identification of teeth and age estimation from tooth wear
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Figure A2.6: Identification of metapodial

Figure A2.7: Identification of metapodial 



18

4. Inventory
CONTEXT CFA 13007

 1 LTM fragment

 1 unidentified animal fragment

CONTEXT CFA 13001 Trench 2 NW (unstratified)

 2 calcined animal (?) fragments

CONTEXT CFA 13003 Spit 4

 2 ovicaprid teeth 

 1 fragment of (possibly) Bos molar

 1 Bos metatarsus fragmented into 5 pieces.

 1 LTM fragment

 15 unidentified animal fragments

 1 partially burnt animal fragment, unidentified

CONTEXT CFA 13001 Trench 3 Spit 2 NW

 1 Bos premolar

 1 ovicaprid premolar

 6 fragments of teeth 

 1 bird bone (rib)

 39 unidentified animal fragments

CONTEXT CFA 13001 Trench 3 Spit 2 NW

 1 ovicaprid molar

 1 fragment of Bos metapodial

 1 fragment of Bos astragalus

 4 LTM fragments

CONTEXT CFA 13003 Spit 3

 1 fragment of tooth

2 ovicaprid molars

 1 Bos incisor

 1 MTM long bone diaphysis

 60 unidentified animal fragments

CONTEXT CFA 13003 Spit 3

 2 Bos molars

 1 ovicaprid premolar IV 

 2 Bos astragali

 1 animal femoral head of MTM (with cutting marks)

 1 MTM long bone (peri-mortem fracture)

 5 LTM fragments (2 of which are possibly the scapula)

 1 unidentified animal fragments

CONTEXT CFA 13003 Spit 3

 1 ovicaprid mandibular molar 

 39 fragments animal fragments

 1 concrete fragment

CONTEXT CFA 13003 Spit 3

 1 ovicaprid premolar IV

 2 LTM fragments (possible scapula fragments) 

 1 MTM long bone fragment

 36 unidentified animal fragments



19

CONTEXT CFA13003 AA

 1 Bos incisor

 1 Bos premolars

 2 Bos molars

 1 ovicaprid incisor

 4 ovicaprid molars

 4 fragments of teeth

 6 LTM fragments

 2 unidentified animal fragments (with lesions indicative of periosteal inflammation)

 1 butterfly animal fragmented bone (only the triangular portion present)

 1 subadult animal fragment

 75 unidentified animal fragments

CONTEXT CFA 13003 T3 SE (W)

 3 fragments of teeth

 1 Bos maxillary molar 

 14 unidentified animal fragments

 1 glazed pottery fragment

CONTEXT CFA13001 Trench 3

 8 fragments of teeth 

 3 ovicaprid molars

 1 Bos incisor

 1 MTM incisor

 1 vole half mandible

 1 bird rib

 78 animal fragments

 1 glazed pottery fragment

CONTEXT CFA 13001 Trench 3

 1 ovicaprid premolar IV

 1 Bos maxillary molar

 1 ovicaprid molar

 1 ovicaprid subadult tooth

 1 vole half mandible

 3 LTM fragments (possibly includes a femoral head and portion of the acetabulum)

 1 STM fragment of long bone

 1 unidentified animal fragment 

CONTEXT CFA13001 Trench 1

 3 fragments of teeth

 7 unidentified animal fragments

 3 wood fragments

CONTEXT CFA 13003 AB

 1 Bos maxillary premolar

 4 LTM fragments

 27 unidentified animal fragments

CONTEXT CFA 13001 T3 Spit 2 NW

 1 Bos molar  

 1 Bos incisor

 1 Sus molar
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 1 subadult LTM (Bos) vertebral body

 2 LTM fragments

 37 unidentified animal fragments

 1 burnt animal fragment

CONTEXT CFA 13001 Trench 3 Spit 1 SE

 3 fragments of teeth

 1 adult sheep molar 

 1 subadult sheep tooth

 1 Bos naviculo-cuboid 

 14 unidentified animal fragments

CONTEXT CFA 13 T3 005 (black)

 13 unidentified animal fragments

CONTEXT CFA 13003 T3

 1 Bos maxillary molar

 2 Bos maxillary premolar

 2 fragments of teeth

 1 subadult animal fragments

 22 unidentified animal fragments

CONTEXT CFA 13 T3 007

 3 teeth fragments

 1 Bos molar

 1 ovicaprid maxillary molar

 1 ovicaprid premolar IV

 1 anterior phalanx of a subadult Bos bovis 

 20 unidentified animal fragments

 1 animal fragment with abnormal periosteal reaction

 1 animal fragment with cutting marks

 1 glazed pottery fragment

 1 metal fragment

CONTEXT CFA 13 T3 006

 3 tooth fragments

 1 Bos maxillary molar 

 1 ovicaprid premolar IV

 1 Sus molar

 3 LTM fragments

 1 MTM fragment (vertebral body)

 1 STM fragment (vertebral spine)

 30 unidentified animal fragments

CONTEXT CFA 13001 T3 SE (E)

 2 tooth fragments

 1 Bos molar

 1 MTM long bone fragment (with cutting marks)

 1 STM vertebral fragment

 22 unidentified animal fragments

CONTEXT CFA 13001 Trench 1

 1 calcined animal fragment



21

CONTEXT CFA 13001 Trench 3 NW

 1 body of subadult LTM vertebra

CONTEXT CFA 13001 Trench 2

 1 ovicaprid molar

 6 fragment of teeth

 4 unidentified animal fragments

CONTEXT CFA 13006 Trench 3

 1 human 2nd lower right molar 

 1 Bos incisor

 3 LTM fragments

 8 unidentified fragments

5. Summary 

5.1 Animal remains

The quantity of animal remains between contexts was uneven in distribution, with some contexts containing 
a single calcined bone fragment and others featuring up to 80 various bone fragments. This could 
demonstrate a bias from limited excavation, or previous disturbance of material.

The state of the animal bones was highly fragmentary, preventing proper identification of species. 
Preservation of the teeth was good, and was used to identify species from their morphology where possible. 
Analysis revealed presence of cattle, sheep/goat and pigs. In most contexts, sheep/goat and cattle appear 
together and pig is represented by only two teeth. It is assumed that these were domesticated animals. 
Adults and subadults of cattle and sheep/goat have been identified through teeth development and 
epiphyseal fusion where possible. 

Remains of vole and various birds are thought to be related to burrowing and nesting, which may have 
disturbed the other animal material. The cutting marks found may be indicative of butchering and food 
processing as they were most commonly on long bones. 

5.2 Human tooth

The human tooth was identified as a lower right 2nd molar, with asymmetric wearing, but with no pathological 
changes. The tooth was fully formed, indicating the individual was an adult. Using Brothwell’s (1981) tooth 
wear atlas, the individual may have been aged between 17 and 25, although tooth wear is not generally 
considered an accurate method of age estimation independently of other skeletal features, and this age 
range should be considered with caution. 
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Aims and Objectives 

This report summarises the results obtained from the carbon (δ13CPDB‰), nitrogen (δ15NAIR‰), oxygen 

(δ18OVSMOW‰) and strontium (δ87Sr‰) isotopic analysis from the human molar tooth (identified as 

ARNCLIFFE M2) and three fragments of animal bone, most probable of cattle, (identified from the 

context code CFA13001 Spit 2, CFA13003 AA and CFA13003 Spit 4) found in Arncliffe, North Yorkshire.  

Introduction 

1. Carbon and nitrogen isotope analysis 

Stable isotopes of carbon and nitrogen are obtained from collagen, the organic component of bone 

and tooth. The primary origin of these isotopes is from the diet therefore their values reflect which 

kind of diet the individual followed. Figure 1 shows a summarised version of how the carbon and 

nitrogen isotopes vary depending on the food intake (Tykot 2004). There are two types of plants 

depending on the photosynthetic route: C3 and C4. C3 plants include wheat, barley, oats, rice and root 

vegetables; whereas maize, sorghum, millet and cane sugar are C4 plants. Mixed diets will show 

intermediate values.  

Collagen can be obtained from two sources: bone and teeth. Bone collagen reflects the average of the 

diet through a period of life, though only reflecting the diet of the last decade of life. Because teeth 

do not remodel after their development is finished, the isotope values will be a reflection of the 

childhood diet.  

In incremental dentine analysis the tooth is sectioned at regular intervals, each interval representing 

a short period in the developing of the tooth. This type of analysis allows the study of the diet at 

specific points of the child development. In this case, the second molar develops between the 2.5 and 

15.5 years of age.  
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Figure 1: Carbon versus nitrogen observed in the most common food group (from Tykot 2004) 

 
 

 

2. Oxygen and strontium isotope analysis 

The oxygen embedded in the collagenous matrix of the dental enamel is incorporated from the 

drinking water during the dental development. Thus it is considered that the oxygen isotope analysis 

is a good indicator of the water composition from the place of origin of the individual (Chenery et al 

2011). The oxygen isotopic composition of the dental enamel is influenced by diet, climate and origin 

of the drinking water thus these factors must be taken into account when discussing the results of the 

analysis (Chenery et al 2011). 

Strontium isotopic ratios (87Sr/86Sr) are related to the type of soil where the individual lived. It is 

incorporated to the body through the food. Strontium and oxygen isotopes are incorporates to the 

tooth enamel during childhood and their ratio is indicative of the place where they grew up.   
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Results 

1. Carbon and nitrogen isotope analysis 

Table 1 shows the results obtained from the incremental dentine analysis (ARNCLIFFE M2) as well as 

the animal bone samples (CFA13001 Spit 2, CFA13003 AA and CFA 13003 Spit 4). All the C/N values 

fall within the normal range of 2.0 to 3.6 (DeNiro 1985; O’Connell and Hedges 1999) indicating that 

the collagen is of good quality. 

Table 1: Carbon and nitrogen values of human tooth and animal bone from Arncliffe 

No Name Weight δ15N ‰ Ave δ15N. %N δ13C ‰ Ave δ13C. %C C/N 

21 ARNCLIFFE M2-1A 0.512 13.88 13.85 15.3 -20.94 -21.03 42.0 3.20 
56 ARNCLIFFE M2-1B 0.542 13.81  15.3 -21.11  41.7 3.18 
22 ARNCLIFFE M2-2A 0.599 11.67 11.41 15.0 -21.20 -21.20 41.4 3.22 
57 ARNCLIFFE M2-2B 0.594 11.14  13.5 -21.19  36.9 3.19 
23 ARNCLIFFE M2-3A 0.587 11.26 11.47 14.9 -21.01 -21.12 41.0 3.21 
58 ARNCLIFFE M2-3B 0.543 11.68  16.5 -21.23  45.2 3.18 
24 ARNCLIFFE M2-4A 0.594 11.30 11.23 15.1 -20.97 -20.94 41.7 3.22 
60 ARNCLIFFE M2-4B 0.553 11.16  15.3 -20.91  41.9 3.20 
25 ARNCLIFFE M2-5A 0.557 11.11 11.11 14.9 -20.76 -20.83 41.4 3.24 
61 ARNCLIFFE M2-5B 0.569 11.11  15.0 -20.90  41.3 3.22 
27 ARNCLIFFE M2-6A 0.534 10.72 10.66 14.8 -20.69 -20.80 41.8 3.29 
62 ARNCLIFFE M2-6B 0.589 10.59  14.9 -20.92  42.2 3.31 
28 ARNCLIFFE M2-7A 0.540 10.86 10.85 15.0 -20.84 -20.78 41.8 3.25 
63 ARNCLIFFE M2-7B 0.576 10.83  15.3 -20.73  41.9 3.20 
29 ARNCLIFFE M2-8A 0.567 10.46 10.45 15.1 -20.49 -20.56 41.7 3.23 
64 ARNCLIFFE M2-8B 0.580 10.44  15.1 -20.63  41.9 3.23 
30 ARNCLIFFE M2-9A 0.534 10.71 10.68 14.9 -20.41 -20.49 41.7 3.27 
65 ARNCLIFFE M2-9B 0.600 10.64  14.9 -20.57  41.7 3.26 
31 ARNCLIFFE M2-10A 0.543 10.65 10.62 15.0 -20.38 -20.43 41.8 3.25 
66 ARNCLIFFE M2-10B 0.573 10.59  15.0 -20.48  41.4 3.23 
32 ARNCLIFFE M2-11A 0.518 10.58 10.55 14.6 -20.56 -20.52 41.5 3.31 
67 ARNCLIFFE M2-11B 0.513 10.53  15.0 -20.48  41.7 3.24 
33 ARNCLIFFE M2-12A 0.582 10.79 10.77 15.0 -20.60 -20.51 42.2 3.28 
68 ARNCLIFFE M2-12B 0.546 10.75  15.1 -20.41  41.9 3.24 
34 ARNCLIFFE M2-13A 0.556 10.86 10.86 14.6 -20.52 -20.55 41.9 3.34 
69 ARNCLIFFE M2-13B 0.536 10.87  15.1 -20.58  42.8 3.30 
35 CFA 13001 SPIT 2 A 0.569 4.67 4.65 14.7 -22.11 -22.16 41.5 3.30 
71 CFA 13001 SPIT 2 B 0.548 4.63  14.8 -22.22  41.4 3.28 
38 CFA 13003AA-A 0.537 4.53 4.50 14.2 -21.45 -21.44 39.6 3.25 
73 CFA 13003AA-B 0.555 4.47  14.3 -21.44  39.2 3.20 
36 CFA 13003 SPIT 4 A 0.572 4.07 4.05 14.4 -21.63 -21.71 40.8 3.30 
72 CFA 13003 SPIT 4 B 0.509 4.02  13.7 -21.78  38.7 3.30 
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Key: 

No: sample number, indicates sequence in which samples were run. Samples were analysed in a random order. 

Weight: weight of sample analysed (in grams) 

Name: the human molar tooth is identified by M2, the values 1-13 indicate the section of the tooth (being 1 the 
top of the crown and the first to be formed and the 13 the tip of the root and thus the latest to be formed). 
Because each section is analysed 2 times, each has been identified as A or B. 

δ15N: 15N/14N ratio expressed relative to the international standard (AIR) 

%N: percentage of nitrogen in the sample 

Ave δ15N: average value for δ15N for samples a and b for each individual (this data was used to create the graph) 

δ13C: 13C/12C ratio expressed relative to the international standard (PDB) 

%C: percentage of carbon in the sample 

Ave δ13C: average value for δ13C for samples a and b for each individual (this data was used to create the graph) 

C/N: atomic ratio of carbon to nitrogen 

Yield %: percentage of collagen  

 

 

 
 

Interpretation 

Carbon isotope remains fairly stable throughout the analysed time period. The range of values varies 

between -22.16‰ and -20.49‰, suggesting a terrestrial diet based on C3 plants. 
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Figure 2: Incremental dentine analysis of human tooth, Arncliffe 
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The curve of the nitrogen isotope could be divided in two parts: The first shows a substantial decrease 

between the first and the second sections of nearly 3‰ (from 13.85‰ to 11.41‰). The second part 

is a plateau where the values range between 11.47‰ and 10.45‰. There are two reasons why the 

nitrogen values might be high for a period of time and then stabilise. As nitrogen indicates mainly the 

protein intake, it is possible that a protein-rich diet had caused this increase in the nitrogen values 

(e.g. eating lots of meat or breastfeeding in infants). However, if the diet was indeed rich, the carbon 

would also show a high value; this is not observed in the graph. The second reason why nitrogen would 

be increased is a period of malnourishment. When the diet is poor on protein, the needed nitrogen is 

obtained from the catabolism, of mainly muscular protein, and the isotopic value increases. In this 

case, because carbon is still obtained from diet, the two curves will not follow each other, this is what 

is seen in Figure 2. Therefore it is possible that, before the age of 9, this individual suffered from 

malnourishment. However it must be taken into account that a single tooth is not enough to draw 

definite conclusions and that more information would be needed to confirm this scenario. 

The increased nitrogen isotope ratio would indicate breastfeeding in case the tooth was of an infant, 

but this hypothesis can be discarded as the youngest age represented by the sample is c. 3.5 years; 

and that the values of C does not follow that of N.  

Table 2: Carbon and Nitrogen values of animal bone and human tooth 

Name δ15N ‰ δ13C ‰ 
CFA1001 Spit 2  4.6525 -22.1645 
CFA1003AA  4.497 -21.444 
CFA1003 Spit 4 4.0455 -21.71 
Human tooth 11.1 -20.8 
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Table 2 shows the obtained isotopic values for carbon and nitrogen. The value for the human tooth 

and animal bone was obtained by averaging all the values shown in Table 1. Figure 2 compares the 

averaged human value with those of obtained from the animal. 

 
Figure 3: Comparison of δ13C‰ and δ15N‰ values between human tooth and animal bone, Arncliffe 

 
As figure 3 shows, the three animal bone samples plot quite close together in the area that would be 

expected for a mammal feeding on C3 plants (see Figure 1).  

The comparison between the nitrogen isotope values of the animal bones and the ones obtained from 

the human tooth, is interesting. It is well known that there is a 3-4‰ enrichment per each step of the 

trophic chain. That means that if the individual (represented by the tooth) was feeding on the animals 

whose remains have been analysed, the nitrogen isotopic value of the human tooth should be 

between 7‰ and 8‰; and yet the obtained value is of 11.1‰. This increase of between 5-6‰ may 

indicate some fish consumption in the diet (Liu and Kaplan 1989). Alternatively, the animal bones may 

date to a different time period as the C and N isotope ratios can vary in relation to different climates. 

 

2. Oxygen and Strontium Isotope Analyses of Human tooth  

Table 3: Oxygen and carbon values of the human tooth enamel (carbonate) from Arncliffe 
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Key: 

δ13C VPDB ‰: 13C/12C ratio expressed relative to the international standard (PDB) 

Std. dev.: standard deviation 

δ18O VSMOW ‰: 18O/16O ratio expressed relative to the international standard (VSMOW) 

% CO3: percentage of carbonate  

 

Figure 4: Oxygen and carbon isotope values for Arncliffe tooth enamel (carbonate) 

 

To compare the obtained values of oxygen isotopes to the oxygen map of England, δ18OVSMOW 26.34‰ 

has been converted into drinking water values following (Chenery et al 2012) formula. The obtained 

value of oxygen isotope in drinking water is of -6.75‰ 

Interpretation: 

Arncliffe is located by the River Skirfare in the Yorkshare Dales. According to (Budd et al 2003) map of 

England (Figure 4), the area corresponding to Arncliffe should show oxygen values of -7.5‰. The 

difference between the expected and the obtained oxygen values might indicate that the individual 

had migrated to this area from another region enriched in oxygen, for example from the west of 

Arncliffe.  

However, because Arncliffe seems to be located close to the area where the oxygen isotope values 

change, the expected oxygen isotope value would be of 7.0-7.5‰. This value is less than 1‰ higher 

than the one obtained from the tooth. This would argue against the migration theory. This difference 

would be then explained by the diet and climate characteristics or the origin of the drinking water 

(Chenery et al 2011).  

22,0

24,0

26,0

28,0

30,0

-20,0 -18,0 -16,0 -14,0

δ1
8 O

VS
M

O
W

‰

δ13C VPDB ‰

Arncliffe tooth
enamel



30

 9 

Figure 5: Oxygen map of Great Britain (Budd et al 2003) 

 

 

 

3. Strontium 

Table 4: Strontium values for the human tooth enamel from Arncliffe 

Sample 87Sr/86Sr Sr ppm 
Arncliffe tooth 0.72446 18.5 

Arncliffe 
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Key: 

87Sr/86Sr: Ratio of 87Sr to 86Sr 

Sr ppm: Strontium concentration, expressed in parts per million 

 

Interpretation: 

The Sr ratio from the Arncliffe tooth is very unusual for Britain, as can be seen on the plot above. 

Values above 0.716 are usually associated with origins in regions of very old and/or granitic rocks 

which are not found in Yorkshire nor most of England. They do occur in Scotland, Wales and Ireland 

but humans with such values are extremely rare (Evans et al 2012). Currently, the place where we find 

such values in humans with frequency is in Fenno-Scandinavia in regions underlain by the very old 

rocks of the Baltic Shield. However the δ18ODW value of -6.76‰ would exclude this region. Thus the 

origins of the Arncliffe individual remain unknown. 
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Appendix 4 Geophysical Survey

4.1 Geophysical surveys 2013: raw composite files

File 
name

dir 1st 
traverse instrument

comp 
length 

(x)

sample 
interval 

(m)

comp 
width 

(y)

traverse 
interval 

(m)

location 
relative 
to wall

Comments

cfag1 NE FM256 60 1 60 1 SE discarded: poor 
quality

cfag2 NE FM256 40 0.5 40 1 NW

cfar1 NE RM15 60 1 20 1 SE 2nd row evaluation

cfar2 NE RM15 60 1 60 1 SE

cfar3 NE RM15 60 1 40 1 NW

cfar34 NE RM15 100 1 80 1 NW cfar3 plus cfar4

cfar347 NE RM15 100 1 100 1 NW cfar34 plus 2 
squares

cfar4 NE RM15 100 1 80 1 NW

cfar5 NE RM15 80 1 80 1 SE
erroneous data in 

square 4; collection 
errors

cfar8 NE RM15 40 0.5 80 1 NW/SE 1-4 NW, 5-6 SE

Fig. A4.1 Annotated earth resistance surveys, white - high, black - low. 
Orange lines demarcate areas of high magnetic susceptibility.
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4.2 Interpretation

4.2.1 In addition to the long linear anomalies indicating the edges of Medieval strip fields, a discrete low 
resistance anomaly at A (Fig. A4.1) appears to be surrounded on at least on three sides by a narrow ditch. This 
could represent an isolate burial and requires confirmation by further investigation.

4.2.2 Linear anomalies representing Medieval strip fields are similarly present to the south east of the modern 
field wall. On the raised plateau in this north west corner, however, a largely amorphous concentration of high 
resistance anomalies appears to be contained within an encircling linear anomaly (D) that joins with the curve of 
the stony bank (high resistance anomalies are outlined in yellow on Fig. A4.1).

4.2.3 Adjacent to the stony bank and the modern wall at B is a group of anomalies that includes the highest 
resistance readings of the survey. A penannular anomaly merges with a circular anomaly on its south western 
side, and may represent the remains of a field lime kiln. Burnt stones and some with a white deposit on them 
were found among the fillers in the modern wall. Further to the south west along the wall, and next to the 
excavation site, two parallel anomalies run south eastwards to slightly expanded terminals; these features could 
relate to the modern disturbance identified in the excavation, although no buildings are shown on the mid-19th 
century map.

4.2.4 It is difficult to draw any firm conclusions about the anomalies around C. It is perhaps significant that a 
discrete area of high  magnetic susceptibility was identified by the Bradford University MSc students in an area 
where the high resistance anomalies may possibly indicate a sub-rectangular structure.

4.3 Conclusions and recommendations

Detailed investigation, perhaps by test-pitting, would be needed to take the interpretation of these results any 
further. Although it is not possible to draw firm conclusions, the results are not inconsistent with the interpretation 
of Late Prehistoric through to Medieval settlement activity suggested by the excavation results, and bear 
comparison to some extent with enclosed settlements surviving as earthworks such as High Hill Castles 
(SD988682) and Low Whin Bank (SD975694) in nearby Wharfedale.

Fig. A4.2 Magnetic susceptibility survey results.
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Fig. A4.3 Results of earth resistance survey by Bradford University MSc students.
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Appendix 5

ARNCLIFFE 2013: THE WALLS

Notes by A C Armstrong

The dig site was beneath a stone field wall. This wall defined a field close lying between the valley bottom road 
(with 18thC walls) and the river. The wall is south of the last village farm, Carr Farm, which is situated to the SE 
end of the village green.

 The field wall runs from the road and NE towards the river but seems to be of at least two periods. In the SW 
length, the wall is built on a stony bank  and follows its curving course across  glacial terrace  gravels and 
cobbles.  (Wall profiles 1 and 2 were taken here.)  In the NE, below the glacial terrace, this old wall curves away 
southwards  and then ends,  possibly being ploughed  out since it shows continuing  on LIDAR images.  The 
field wall however  continues as a straight and later wall towards the river,  crossing  the lower and flatter land 
(possibly a lower glacial terrace) and is of  rather different character  and date.(Wall profile 3 was taken here)

We do not yet know the name of the field or the fields nearby, so crucial information is missing.  It is known 
that as well as the stinted uplands of West Moor, Cow Pasture and Clowder  (enclosed in 1776 and retaining 
their names) Arncliffe township also had medieval open  arable fields in West Field and East Field.  Both these 
communal fields exhibit impressive extensive lynchets which may date from Pre-Conquest times. These fields 
also show later ridge and  furrow of furlongs. Thorfin had 4 carucates in Arncliffe in 1066.The name of East Field 
survives on modern maps and lies east of the village but it  is unclear how far it extended towards the village, 
Carr Farm, the dig site and the field wall.  The lynchets have a head-dyke bank with intermittent walls higher up 
the hill. Possibly the curving wall is the edge of the East Field. A few plough-scratched stones were seen in the 
walling.

Lidar and aerial photos do show well  the  pattern of older arable field systems  around  the dig site with a head-
dyke  crossing under  the present  (18thc?) road.  In particular a large headland earthwork south of the road 
seems to meet up with the dig-site bank and wall on the north of the road. It is possible that this is the edge 
of the old medieval or Anglo-Saxon East Field. There is a difference in land height each side of the field wall 
suggesting plough activity or a headland on the southern side of the wall.   Less pronounced medieval strips, 
perhaps of later date,  are seen  beyond the  wall and nearer Carr Farm.

Documentary evidence suggests that the East Field was still open in 1617 (Wrathmell). A lease refers to 
parcels of lands, arable land called Arnebarr lands,  Acre End, Crosse Half  Acre, all lying in the East Fields of 
Arncliffe. (Wrathmell 2003). Arnberg Scar is still an area of furlong earthworks near Blue Scar.  In 1442 Henry 
Percy conferred “the avowson of the church with 3 acres adjoining upon the master and scholars of University 
College Oxford”.  Possibly “Crosse” is in the East Field and near the church?

In the autumn the West and East Fields were opened up for cow pasturing and manuring . One document 
records four cattle gates in edish time in these fields. The East Field then was still communally used and open 
and probably fenced to stop straying livestock .  Fields were often marled or limed in autumn so one might 
expect medieval lime kilns too.

Parcels named Willow Dale (ie a dole in common land; an OE name ) are also named (Jane Lunnon; talk on 
documents 2013). Without seeing  a map of field names we can only guess. 

Other walls noted by the author in the area include the massive  township and parish boundary wall between 
Arncliffe Clowder and  Malham/Kirkby Malham. This wall is tall, very wide and made of enormous blocks with 
no fillings and very sinuous in its course. A few flat capping stones remain. It has all the signs of a probable 
medieval wall. By contrast is a wall meeting with it that separates Arncliffe Cote from Arncliffe village. This wall 
was built by George Clifford and appears in his 1579 survey (T. Stephens).  Clifford’s wall is typical of its 16thC 
date being tall, straight sided, no grading of the stone, use of quarried blocks and relatively straight rather than 
sinuous in its course. The Clowder pasture was divided between village gate holders and George Clifford, so 
he fenced off his part when he acquired the former monastic property of Arncliffe Cote. The village and its fields 
was, it seems, to become one of freeholders who rebuilt their houses in the 17thC. 
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Examination of the wall running through the dig site

This was by observation, comparison and measured sections using a specially designed wall measurer.

The wall character suggests that the wall is older on its SW sinuous length   and of later date on the NE part 
towards the river which is less massive and straighter. There are differences between these two parts of the wall 
that reflect walling style,  materials, foundations  and date .  There is also a change in geology with possibly two  
glacial terraces and  with profile 3 lying on the lower, flatter terrace.

Three sections were selected that represented significant parts of the wall. There was a clear change in the 
walling style type between profile 3 and profiles 1 and  2. 

Wall profile 1 adjoining the dig site ( About 26 m from road; SD93417169)

Fig. A5.1 NW elevation and profile 1 next to excavation site

This area of wall was partly demolished for safety during the dig.  It was a length of older wall not disturbed by 
the earlier dig in 2000.  The site tent prevented photographic records of the south side.  The wall crosses the 
dig site and is built on top of a long stony bank giving a difference in height on each side. This length of the wall, 
along with section 2, has a more sinuous course  and is different in size and character  from wall 3 which is 
straighter and less massive.   

Wall profile 1 (see section drawing) is 1.50m wide at the base, although the wall continues downwards as a 
bank on the NW side.  This makes it more than 2m wide forming a feature resembling a head-dyke. The full 
width of the feature was too great for the wall measuring device and is only partly shown on the profile.    On 
the higher land on the SE side, the wall is 1.20 m high but on the NE side is 1.50 m high above the field level.  
Whilst the SE side is a sloping profile which appears much rebuilt, the NW side is more stepped.  This lower 
part may be older and is a more straight-sided wide wall of a stack of un-coursed large clearance boulders (see 
elevation).  The top  40cm of wall is of small stone and looks like later repair creating an  “A-shaped” wall profile 
characteristic of post- 17thC walls. There are oblique capping stones. The middle of the wall had many small 
angular filling stones and some outer stones that acted like through -stones but were only partially through the 
wall.  The materials are of limestone and sandstone cobbles which are common in the river bank nearby.  The 
base has larger clearance boulders of probable older date.
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Wall profile2  ( About 47 m from road; SD93437170)

Fig. A5.2 NW elevation and profile 2

Profile 2 has many similarities to Profile 1. It is part of a sinuous wall but less disturbed by recent rebuilds. It 
stands on a meandering stony bank, possibly once hedged ,  giving a difference in soil level each side.   The 
northern side is also much steeper and would prevent livestock getting over.

Like profile 1 it has an overall triangular cross-section and is wide ( 1.45 m) and tall (1.15 m SE side -1.50 m on 
NW side ). The stony bank however is not as prominent on the NW side.  The north side is steeper but still has 
steps where the walling changes. The lower courses on both sides have 3 or 4 courses of older boulder walling, 
poorly coursed, and which are probably older walling and rather straight-sided. Higher up are signs of much 
repair and rebuilding over the centuries, forming a triangular profile. 

The drawings of the stonework of N and S elevations show not just the base boulders but areas to the right and 
left of rebuilding. On the north side, to the right, is an area of rebuilding with cobbles which are coursed towards 
the top. This is matched on the S side by random stonework.  On the left is an area of cobbles and some 
quarried limestone and some random building flagstone included. 

The south and north face exhibits a rather straight-sided wall of boulders on the lowest third before the profile 
angles towards the wall top.   

Wall profile 3  ( About  86 m from road: SD93467172)  

Fig. A5.3 NW elevation and profile 3

This wall is slighter and straighter-coursed and has no stony head-dyke bank and is built on the flatter terrace 
land above the river.  The land level is thus the same height on each side. It is a less tall wall at about 1.25 m 
on each side.  It is a thinner wall, rather A-shaped and with projecting through-stones.  It is more coursed than 
the walling of 1 and 2.  Two or three base courses however incorporate some dressed rounded boulders. The 
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capping stones are natural and not dressed but there is more coursing than in the much rebuilt older wall of 
profile 2.  These features then suggest this length of wall is later in date than that around profiles 1 and 2.

There are traces of ridge and furrow in the fields each side but this wall probably dates from the enclosure of 
former open fields.  In Arncliffe the East Field (of which this may be  a part) and West Field were still unenclosed 
in 1617 and some even into the 18thC (Wrathmell 2003). This wall then may date from the 18thC as features 
suggest. Some of the through-stones are sandstone flags but it is possible these are rebuilds since the walling 
near them is also of flaggy sandstone and cobbles. Some through-stones look modern and are of broken Horton 
slate perhaps from floor flags or cattle water troughs.

Conclusion

Section profiles 1 and 2 have a lower layer of field clearance boulders. Possibly there was a hedge bank 
originally.  They may have formed the head dyke of the East Field. Such a boundary would have prevented 
grazing animals getting into the arable land during the crop-growing season.    The wall has many fillings in its 
centre.  The through- stones do not go right through the wall and are invisible on the outside. The wall is built 
on a stony bank and has no trenched footings like modern walls.  The arable fields were still open in the early 
17thC and some stayed open until the 18thC.  The lower length of the wall towards the river (profile 3) certainly 
looks 18thC and is a much thinner wall with through-stones.
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