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ABSTRACT

Excavations in 1996 in advance of a major commercial development at Seafield West revealed a
Bronze Age cemetery. Inside a ring-ditch were two adjacent graves with wooden colffins, one a boat-
shaped hollowed tree-trunk, the other plank-built. Both had probably contained crouched inhumation
burials. Grave goods in the former included a bronze dagger of ‘Butterwick’ type whose scabbard of
wood and cattle hide produced a date of 3385 + 45 BP (1870—-1520 cal Bc at 20 ), slightly later than
expected, those in the latter included an ‘Irish Bowl’ Food Vessel, believed to date to ¢ 2000 BC. Both
items indicate links with Ireland. Also inside the ring-ditch were: a short stone cist; a pit containing
cremated human remains accompanied by three burnt barbed-and-tanged arrowheads and a mandible
fragment, probably of a dog or fox, and three pits, at least one of which might have been an
inhumation grave. Outside, and to the east, was a second short stone cist with a Beaker, to the west,
a cluster of truncated pit graves containing cremated human bone and pyre debris, and in one case
the remains of an wrn and accessory vessel. One of these pit graves, dated to 3360 + 50 BP
(1750-1510 cal Bc at 20 ), contained the remains of an adult with cut marks on the skull. The
cemetery is around 700m_from — and on the same gravel ridge as — the multi-phase site at Stoneyfield,
Raigmore, whose later phases featured a cist cemetery and a pit with a Cordoned Urn cremation
burial. Some residual lithic evidence for Mesolithic activity in the area was also recovered.

In memory of Ken Browell

INTRODUCTION a sand and gravel ridge at 26m OD, close to
the A96 Inverness to Nairn trunk road

Michael Cressey (illus 1). North of this ridge the land falls

In 1996 the Centre for Field Archaeology, then
of the University of Edinburgh, was invited to
investigate two cropmark sites in advance of
the construction of a business and enterprise
park at Seafield West, Inverness (NGR: NH
6946 2452). One of these sites was situated on

steeply towards the shore of the Moray Firth,
while to the south the landscape is now
reclaimed flood plain with underlying alluvial
sand and clay.

The archaeological site was identified in
the National Monuments Record of Scotland
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ILLus 1 Location map (Based on the Ordnance Survey map © Crown copyright)
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ILLus 2 Aerial photograph of the Seafield West area
(RCAHMS © Crown copyright)

(NH 64 NE 40) as a ring-ditch, pit alignment
and a possible enclosure (illus 2). In addition,
a collection of flint artefacts had previously
been recovered by local archaeologist Mr
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Allen Ross during fieldwalking along the ridge,
around Area 1, and in fields in the former
floodplain (Area 2). These artefacts included
a large quantity of diverse worked flints, some
of which have been identified as distinctively
Mesolithic. Two episodes of geophysical sur-
vey, in 1993 (Banks 1993) and prior to trial
excavation, revealed respectively: two possible
fire-spots; a possible rectilinear structure; and
a possible enclosure; and in the second, two
areas of burning west of the ring-ditch. Sys-
tematic fieldwalking confirmed that there was
no appreciable pattern to the distribution of
flints and suggested that the artefact distribu-
tion was purely random.

Seven trial trenches were opened to investi-
gate features identified on the aerial photo-
graphs and the geophysical survey. The
principal archaeological features recorded at
this stage were: nine pits containing deposits
of charcoal; the ring-ditch with an apparent
cairn at its centre; and a short cist to the east
of the site. Trenches opened to locate the
features identified during the 1993 geophysical
survey and a possible pit alignment in the area
revealed nothing. Full details of this work are
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ILLus 3 Plan of the excavated features
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IrLus4  Sections through the ring ditch (A-B, C-D on
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in the project archive (Cressey 1996). Larger
scale excavation was undertaken between July
and August 1996. A single trench measuring
60m by 40m was opened with topsoil carefully
removed by mechanical excavator to expose
the features identified during the evaluation.
Excavation then concentrated on the ring-
ditch, the nine outlying cremation pits and two
short cists that had been identified. Other
features investigated included a hearth of
unknown age and a number of other small pits
of uncertain function (illus 3).

THE RING-DITCH

The ditch encloses a sub-circular area measuring
18.3m east/west by 17.5m north/south. No entrance
was identified. Nine sections were excavated across
the ditch to determine fill characteristics and to
identify any evidence of re-cutting. The ditch had a
variable profile (illus 4) and its fill, varying in depth
between 0.6 and 0.9m, showed no signs of re-
cutting. It consisted of a mixed orange-brown sand
containing fine to medium sized pebbles, which
contrasted with the natural sand which was lamin-
ated with bands of gravel. No archaeological
artefacts or palaeoenvironmental evidence were
recovered from the ditch fills that were examined,
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although 1.2g of scattered cremated bone (SF 2),
representing the remains of a subadult or adult,
were found.

INTERNAL FEATURES

The features identified within the ring-ditch (illus 3)
comprise: the remains of a cairn sealing adjacent
pits containing a plank-built wooden coffin and a
boat-shaped log-coffin; a short cist; a pit containing
a cremation burial; and three other pits (contexts
248,253 and 019), of which at least one (248) could
have been an inhumation grave.

THE CAIRN

During the archaeological evaluation, a feature just
to the west of the centre of the area enclosed by the
ring-ditch was identified as the possible remains of
a cairn. This comprised a collection of plough-
scarred boulders, measuring on average 0.3m by
0.2m. They formed a heart-shaped arrangement, a
single layer thick, covering an area of 3sq m, and
standing no higher than 0.25m. It may be that the
heart shape — no doubt modified by plough damage
— reflected the construction of two distinct but
conjoining cairns over the two graves beneath them.
An iron object (SF4), found lodged between two of
these boulders, was considered to be a recent
implement tip. Further cleaning around the boul-
ders produced six flint artefacts (SF 5-10) including
a microburin, all representing residual Mesolithic
material. A small amount of cremated human bone
(0.4¢g, SF 3), representing the remains of a subadult
or adult, was also found among the cairn material,
but whether it relates to the same individual as the
bone fragments found in the ring-ditch cannot be
determined. It is assumed that these finds had
become lodged between the stones as a result of
ploughing; but if they had been deliberately depos-
ited, parallels for such a practice can be cited (eg at
Balfarg Riding School, cairn, B, burials 3 & 4:
Barclay & Russell-White 1993, 136).

PLANK-BUILT COFFIN GRAVE

After removing approximately 0.05m of the sedi-
ment underneath the cairn, an irregular D-shaped
cut was observed (illus 5), measuring ¢ 2.8m by
1.6m at its greatest extent. Further excavation to a
depth of 0.15m revealed a roughly rectangular
organic stain (206). This appeared to outline the
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ILLus 5 Plan of the graves containing wooden coffins. The three-figure
numbers are context numbers. Key to others: 1 human femur (SF
21); 2 human tooth (SF 22); 3 flint flake (SF 20, now lost); 4 flint
flake (SF 13, now lost); 5 flint scraper (SF 15); 6 flint knife (SF
14); 7 dagger (SF 18). Not shown: residual Mesolithic flints and

flint flake SF 16

position of a wholly-decayed plank-built wooden
coffin, aligned east/west and measuring 1.4m by
0.6m. The sides were 1-2cm thick and its base was
elliptical on plan. Its fill (214), 0.14m deep, con-
sisted of light orange-brown sand with small
pebbles. No body stain, unburnt or cremated bone
or charcoal was recovered from within it, although
phosphate analysis (see below) strongly suggested
the former presence of human remains or some
other phosphate-rich organic material. If, as seems
likely, a body had been present, it must have been
placed in a crouched position, to judge from the
coffin’s dimensions (and by analogy with compar-
able graves elsewhere, eg Bowthorpe, Norfolk:
Lawson 1986). A complete Irish Bowl Food Vessel
(SF 17, illus 10.2) was found standing upright,
towards the south-east corner of the coffin. A
sample of the blackish encrustation on the pot’s
interior produced an anomalously late date of

2625 +45 BP (900-750 cal BC at 89.7% of 2o, AA-
29063); as will be argued below, the expected date
for this kind of pottery is ¢ 2200-1950 Bc. Beside
the pot were four flint artefacts (SF 13-16, illus 15,
SF 13 lost shortly after excavation); a large edge-
retouched knife (SF 14); a large convex scraper (SF
15); and a tertiary flake (SF16) which could have
been struck from the same parent cobble as the
scraper. Also present, within the general fill of this
grave, were a patinated flake and core of flint (SF
11-12), representing residual Mesolithic material.

LOG-COFFIN GRAVE

The cut for this feature (232) formed a very
irregular D shape (illus 5 & 6), and lay immediately
to the NNW of that for the plank-built coffin grave
— so close, indeed, that it was impossible to deter-
mine whether both had been dug at the same time,
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ItLus 6 The log-coffin during excavation

or whether one pre-dated the other. Its extent was
defined by the presence of large sub-rounded boul-
ders (illus 5). Within the grave, at a depth of 0.8m
below the sub-cairn ground surface, a large soil
stain was revealed (233). This was interpreted as
the remains of a wholly degraded log-coffin, aligned
approximately east/west; no wood survived. The
log-coffin measured 2m by 0.32m; its eastern end
had been shaped to a point, and its western end was
squared off, giving the structure the appearance of
a boat. Its walls, around 2—3cm thick for most of its
length, increased in thickness towards the western,
‘rear’ end. The coffin was U-shaped in section, and
along its base was a light blue sandy sediment (244).
There was no trace of a lid or cover, although pollen
analysis has indicated the former presence of
bracken fronds, which may have been placed over
the body. (See below, Clarke, for details of this and
of other pollen in the coffin.)

Within the coffin were the remains of a severely
degraded, putty-like femur, a fragment of another
bone and parts of a molar tooth, all human

SOCIETY OF ANTIQUARIES OF SCOTLAND, 2003

(SF21-2), thus providing positive evidence for the
presence of an inhumation, and for the position of
the skull towards the east, ‘front’ end. Judging from
the distance between the tooth and the femur, the
body must have been deposited in a crouched
position, and it may well have been lying on its left
side, with its head facing approximately south.
Given the narrowness of the coffin, the corpse must
have been tightly contracted (cf, for example,
Bowthorpe: Lawson 1986). A bronze dagger (SF18,
illus 10.1), with vestigial traces of its scabbard, was
found adjacent to the northern edge of the log-
coffin, behind the presumed position of the decea-
sed’s waist. A sample of the scabbard’s animal skin
cover produced a radiocarbon date of 3385 + 45 Bp
(18721533 cal BC at 20, AA-29064: see below for
discussion). Also present in the coffin fill was a
residual Mesolithic flint flake (SF 19) and a second
flint flake, now lost (SF 20). After removal of the
artefacts and the remains of the coffin, 18 boulders
(246) were found within the natural sand at the
base of the grave. These appear to have been
deliberately placed to support the coffin.

SHORT CIST 1

After removal of the topsoil within the southern
half of the ring-ditch the plough-disturbed cap-
stones of a cist aligned WNW/ESE were identified
(context 193; illus 7). The capstones consisted of
four rectangular Old Red Sandstone slabs, ranging
in size up to 0.3m x 0.2m with five other smaller
pieces. The side and end stones comprised nine
upright slabs of rippled Old Red Sandstone aver-
aging 0.6m long, 0.4m wide and 0.1m thick. The
side stones had slumped to an angle of ¢ 30-40°
from vertical. Smaller members of the group had a
mean size of 0.25 x 0.20 x 0.05m. The cist’s floor
consisted of a discontinuous layer of laid beach
cobbles, and the cut for the cist was 1.15m long,
0.85m wide and 0.45m deep. The fill within the
feature (194) consisted of light orange to mid-
brown sand with a small percentage of charcoal and
traces of cremated bone (SF 30), too comminuted
to allow firm identification. No pottery or other
artefacts were recovered from the fill.

PIT CONTAINING CREMATION BURIAL

A collection of sub-rounded boulders marked the
position of a relatively well-preserved cremation
burial in a pit located 2m south from the wooden
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ILLus 7 Plan and east- and south =facing (lower)
elevations of Cist 1

coffin graves (context 047; illus 3). The pit was
0.30m in diameter and 0.15m deep. Some 1154.9g
of cremated bone (SF 23), representing around 70%
of the total expected bone weight after cremation
(McKinley 1993), were recovered from the fill and
from the stones covering the deposit; a few addi-
tional fragments of bone had been found during the
initial evaluation work. A sample of oak charcoal
from the fill produced a radiocarbon date of
3845+ 50 BP (2470-2143 cal BC at 25, AA-29062;
see below for comments). The bone (McKinley,
below) represented the remains of an adult, c 18-45

years old. Gender identification was hampered by
contradictory traits, but it is possible that the
remains are those of a female. Soil sieving prior to
the submission of samples to the palacopathologist
produced three burnt barbed and tanged arrow-
heads (SF 24-6, illus 14.3-5). In addition to these
finds, a fragment of a cremated mandible belonging
to a carnivore of dog or fox size was recovered,
along with other possible fragments of animal bone.
There was also residual Mesolithic material in the
fill, in the form of an unburnt microlith fragment
(SF 29). An undiagnostic burnt flint flake fragment
from the pit (SF 28) was either part of the grave
goods, or was also residual; and there was also a
flint fragment (SF 27), found during the excavation
but lost before specialist research commenced.

The presence of pyre debris is interpreted as
indicating that cremation had taken place close to
the grave site (McKinley, below); and the presence
of the fruit of the Fat Hen species (Chenopodium
album type) may or may not indicate that the
ceremony occurred during the summer (Church
below). Whether the ?dog/fox mandible represents
a food offering, a hunting trophy or a hunting
companion is unknown; dog remains have been
found in a few other Bronze Age burials elsewhere
(eg Weymouth, Dorset: Grinsell 1959, 142; cf burnt
fox or badger bones in a barrow in the Bincombe
area of Dorset: ibid, 93). A hunting connection
would fit with the presence of the arrowheads in
this grave. Clearly, both the arrowheads and the
animal had accompanied the deceased on the pyre.
If the deceased had indeed been female, such
funerary associations would be unusual.

PIT 248

An oval pit measuring 2.1m by 0.8m and 0.7m deep
was identified 0.3m north of Cist 1 (illus 3). Its fill
consisted of a friable light grey-brown sand; there
were no artefactual finds. At the base of this feature
lay another circular pit measuring 0.8m in diameter
with a depth of 0.9m. The fill of the lower pit
consisted of orange sand with occasional pebbles.
The function and date of both pits are unclear,
although the oval pit is large enough to have been a
grave for an inhumation burial. No bones or
artefacts were found here, however.
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PIT 253

This feature was observed as a shallow scoop cut
into the subsoil, measuring 0.15m in diameter and
0.05m deep (illus 3). Its fill (252) comprised yellow-
brown sand and gravel with occasional flecks of
charcoal and one small piece of flint (SF 31). The
function and date of this pit are unknown.

pIT 019

This feature, occupying a near-central position
within the ring-ditch, measured 2m by 1.6m with a
depth of 0.5m (illus 3). The fill (009) was a dark-
brown sand containing several large boulders. No
finds or skeletal remains were recovered. The func-
tion and date of this feature are unknown, although
it is large enough to have been a pit grave for an
inhumation burial.

ARCHAEOLOGICAL FEATURES
OUTSIDE THE RING-DITCH

SHORT CIST 2

Seven granite boulders formed the capstones over a
short cist that was located 9m east of the ring-ditch
on a NW/SE alignment (context 209; illus 8). The
largest of these boulders measured 0.64m by 0.40m.
Four slabs of Old Red Sandstone formed the side
and end stones; the largest of these uprights was
0.6m by 0.4m and 4-5cm thick. When excavated
the internal dimensions of the cist measured
approximately 0.9m by 0.48m. The cist had been
inserted into a rectangular pit defined by a cut
measuring 1.0m by 0.5m. The cist fill consisted of a
mid-brown to orange sand with fine gravel. A near-
complete ‘step 5-6" Beaker (SF 32, illus 10.3 and
see below) was found on its side at the southern end
of the cist. No traces of human remains were found
but if, as seems likely, the cist had indeed been an
inhumation grave, its occupant must have been
crouched.

CLUSTER OF PIT GRAVES (PITS 1-9)
CONTAINING CREMATED BONE AND PYRE
DEPOSITS

Nine pits were found in a cluster 14m west of the
ring-ditch (illus 9). They occupied an area of about
3sq m and were variable in both depth and dia-
meter. Most were circular or sub-circular on plan.
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ILLus 8  Plan and west- and noth-facing (lower)
elevations of Cist 2

Diameters ranged from 0.30m to 0.67m and depth
varied between as little as 0.05m and 0.56m; they
had evidently been plough-truncated. One pit (Pit
3) cut another (Pit 2). All contained varying
quantities of charcoal and cremated bone, the latter
representing no more than one individual in each
case, all adult. In one pit (Pit 7), the presence of a
base of a coarse vessel, together with sherds of a
second, smaller vessel (SF 45, below), suggests that
one of these cremation burials had been placed in
an upright urn, along with an accessory vessel.
Table 1 lists the pyre-goods recovered among
the cremated bones during post-excavation ana-
lyses; for further information on the human
remains, and their mode of deposition, see McKin-
ley, below. Worthy of note are: fragments of a burnt
antler pin from Pit 2 — probably some kind of
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funerary garment fastener (SF 35, illus 14.1); a
burnt flat two-holed bone toggle from Pit 3 (SF 37,
illus 14.2) — again, probably a funerary garment
fastener; a fragment of possibly worked animal
bone from Pit 7, perhaps another funerary artefact
(SF 44, not illustrated); the presence of unburnt
and cremated animal bone in Pit 4, and of possible
cremated animal bone in Pits 2 and 3 (species
unidentifiable); a piece of hazel roundwood char-
coal with a definite borehole (not twig-socket)
running through it, from Pit 8 (SF 47, not

illustrated); and evidence for cut-marks on a skull
fragment from Pit 3, made when the bone was
‘green’ (ie, living or shortly post-mortem; see
McKinley, below, on its interpretation). Hazel
charcoal from Pit 3 produced a radiocarbon date of
3360 + 50 BP (1750—1510 cal BC at 25, GU-7590).
The abundant presence of pyre debris is taken
to indicate that cremation had occurred in the
vicinity (McKinley, below); and plant macrofossil
evidence may indicate cremation during the sum-
mer, although this is not certain (Church, below).
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TABLE 1
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Dimensions and contents of the pit cluster with cremation and pyre deposits.

See Table 9 for information on the human bone

Pit No Dimensions/fill Human remains Pyre goods

1 0.66x0.56x0.30m. Black soil with charcoal ~ Adult, ?female (112.6g)  None found
fragments and comminuted charcoal dust

2 0.58m diam, 0.56m deep. Charcoal-rich Adult 18-45yrs (550g) Antler pin, fragmented, burnt (SF 35,

illus 14.1); possibly burnt animal bone

3 0.67x0.47x0.46m. Black soil with charcoal ~ Adult 18-30yrs, cut Bone toggle, burnt (SF 37, illus 14.2);
fragments and dust; fuel ash slag marks (812.7g) possibly burnt animal bone

4 0.67x0.33x0.25m. Charcoal fragments and ~ Adult 30-45yrs (615.2g)  Fragments of unburnt and burnt
dust animal bone

5 0.32m diam; 0.19m deep. Charcoal Subadult/adult (1.2g) None found
fragments and dust; fuel ash slag

6 0.40m diam; 0.25m deep Subadult/adult (0.2g) None found

7 0.45m diam; 0.14m deep. Charcoal Adult, ?2female (351.1g)  Worked animal bone? Sherds of two
fragments and dust pots (SF45, not illus)

8 0.34m diam; 0.05m deep. Charcoal Subadult/adult (0.4g) None found
fragments and dust

9 0.50m diam; 0.11m deep. Charcoal Subadult/adult (2.7g) None found

UNDATED PITS WITH EVIDENCE OF
BURNING

One pit (context 190; illus 3) was found 10m north-
west of the pit grave cluster and had a diameter of
0.65m and depth of 0.29m. Like the other pits it is
likely to have been truncated. It was flanked by two
holes that may have held upright stakes. The fill
comprised a large amount of charcoal and fine
fraction fuel ash; no cremated bone was present,
and there was no sign of burning within the pit. It is
unclear whether this pit was connected with the
cremation process (cf McKinley 1997b, 132), or
with other activities involving burning (eg cooking),
but its small size would tend to preclude the former
interpretation.

The second (227) was found approximately 8m
north-east of the pit grave cluster and comprised a
pair of interconnecting pits with a fill containing
multiple laminations of charcoal and highly fired
sand (illus 3). Oval in shape, this feature measured
2.5m by 1.0m and 0.6m deep. The highly fired red
colour of the sand between the different horizons of
charcoal suggests repeated episodes of burning
within the pits. In the absence of burnt bone, it is
impossible to say whether this had been connected
with cremation (as an under-pyre draught scoop or
pit: McKinley 1997b), or with cooking or some
other activity.

The third (context 236) was found 5Sm north-
east of the ring-ditch and was a shallow depression
0.04m deep and 0.4m in diameter containing flecks

of charcoal and unidentifiable comminuted frag-
ments of burnt bone (SF 49). This feature showed
signs of animal or root disturbance.

INDETERMINATE PITS

Eleven other features (contexts 185, 202, 204, 196,
199, 200, 227, 236, 238, 240 and 241; illus 3) were
identified as pits. Of varying shape and depth, these
were bereft of finds, charcoal and bone. Their
function and date are indeterminate — except for pit
(185), which contained a recent sheep burial.

THE BRONZE DAGGER FROM THE
LOG-COFFIN

INTRODUCTION
Alison Sheridan

The remains of a dagger, in its composite organic
scabbard (SF 18, illus 10.1, 11-13), were found
adjacent to the northern wall of the log-coffin; from
the vestigial traces of the coffin’s occupant, it seems
likely that it lay behind the back, at the waist. The
only traces of the all-organic hilt were a ‘shadow’ of
its omega-shaped bottom, clearly visible on the X-
ray (illus 11), and tiny fragments adhering to the
blade, which were too small for identification.
Metallurgical analysis revealed that the blade and
rivets are of bronze, and examination of the remains
of the scabbard revealed that it had been made from
laths of oak, with a cover of cattle skin sewn with
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sinew thread (details below). A date of 3385 + 45 Bp
(1870-1520 cal BC at 26, AA-29064) was obtained
from the scabbard cover.

The blade survives to a length of ¢ 113mm and
width of ¢ 50mm; it would originally have been a
few millimetres larger than this. It is slender, and
midway between tongue-shaped and triangular in
shape. The tip has mostly corroded away, but the
X-ray suggests that it had been gently rounded; the
heel is rounded. The blade is flat, c 4mm thick where
the metal is not laminating, and it has three plug
rivets set around the omega-shaped hilt base. Its
edges are too degraded to allow one to judge
whether they had originally been bevelled; all one
can say is that where they are least damaged there
are no traces of a bevel.

1 Dagger from the log-coffin (SF 18); 2 Food Vessel from the plank-built coffin (SF17); 3 Beaker from Cist 2
(SF32)

The dagger may be assigned to Gerloft’s “Type
Butterwick” (1975, 42ff), a widespread Early
Bronze Age dagger type. Such daggers are charac-
terized by blades around 120mm long and 55mm
wide; three plug rivets; an omega-shaped hilt-mark;
and, often, bevelled edges. They were probably cast
in single-piece moulds. Scottish examples are
known from Cleigh, Argyll & Bute and Ashgrove,
Fife (ibid, 43), the latter with a horn hilt, pommel
of sperm whale tooth and ribbed skin sheath or
scabbard (Henshall 1964). Other examples discus-
sed by Gerloff (1975, 42-4) have been found with
hilts of horn (Butterwick and Rudston, North
Yorkshire) and wood (Hundleton, Dyfed), and
with scabbards (ie a rigid cover, including wooden
plates: eg Newton Grange, Derbyshire).
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ILLus 11 X-ray showing the dagger in its block of
sediment prior to excavation in the laboratory.
Note the omega-shaped hilt mark. (Copyright
Trustees of the National Museums of Scotland)

Flat riveted daggers, of which ‘Type Butterwick’
examples are the most numerous, represent the
earliest bronze dagger type in Britain (Needham
1998, 187-9). Table 2 presents the currently-avail-
able dating evidence for ‘Type Butterwick’ and
other flat riveted daggers.

From this it is clear that the Seafield West date
is distinctly later than the others, which tend to
cluster around 2300-1900 Bc. (The clearly anomal-
ous Ashgrove date may be discounted on the basis
of its large standard deviation and uncertainties
surrounding the ‘vegetable matter’ sample.) Only
the Manor Farm, Lancashire dates are comparable,
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and here the excavator has urged caution in
accepting their association with the dagger, for
reasons explained in the excavation report (Olivier
1987, 141, 153). Thus, either the Seafield West
dagger is genuinely a very late example, or there is a
flaw in the date. Given that the expected date for
the Irish Bowl Food Vessel from the adjacent plank-
built coffin is ¢ 2200—1950 BC (see below), the latter
explanation seems more likely.

THE METAL OF THE DAGGER
Peter Northover

Sampling methods and analysis

The state of the blade meant that only a drilled
sample could be taken and any metallographic
examination was therefore ruled out. The sample
was removed from the upper part of the blade using
a hand-held modelmaker’s electric drill with a
0.7mm diameter bit and labelled NMS 751; it was
then hot-mounted in a carbon-filled thermosetting
resin, ground and polished to a 1um diameter finish.
Analysis was carried out using electron probe
microanalysis with wavelength dispersive spectro-
metry. Operating conditions were an accelerating
voltage of 25kV, a beam current of 30nA and an X-
ray take-off angle of 62°. Counting times were 10s
per element, and pure element and mineral stand-
ards were used. Thirteen elements were analysed
(Table 3); detection limits were 100-200ppm for
most elements, except 300ppm for gold and ¢ 0.20%
for arsenic. This last was due to the compromises
made with the instrument to avoid the well-known
interference between the strongest lines in the lead
and arsenic spectra, the lead Lo and arsenic Ko
lines. For lead the strong Ma line could be used but
for arsenic it was necessary to use the weak Kf line,
hence the degradation in performance. A more
sensitive analysis for arsenic could be made but the
extra time and costs were not justified here.

Because of the limited amount of sound metal
in the sample it was only possible to make two
analyses, each over 30x50um. Individual analyses
and their means, normalized to 100%, are given in
weight % (1% = 1000 ppm) in Table 3.

Results: the metal

The dagger blade is formed from a lead-free medium
tin bronze with 9.34% tin; the close similarities
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TABLE 3
Analyses of the Seafield dagger

Fe Co Ni Cu Zn As

NMS 751/1 0.03 0.01 0.00
NMS 751/2 0.03 0.00 0.00
NMS 751 0.03 0.01 0.00

between the two individual analyses demonstrate
the homogeneity of the metal (Table 3). This is to
be expected from the degree of working and
annealing noted in other blades of ‘Type But-
terwick’ (Northover 1999). The principal impurities
are 0.17% arsenic, 0.21% silver and 0.11% sulphur.
Also present were very small traces of iron, cobalt,
lead and bismuth, all very close to their limits of
detection. It will be noted that the arsenic content is
below the detection limit cited above; however, a
qualitative check of the X-ray spectra was made
bearing in mind the low levels of lead, and arsenic
was definitely present.

Discussion

As noted above, the radiocarbon dating for the
organic material originating from the dagger scab-
bard is apparently late for a flat dagger although, of
course, the scabbard could be significantly younger
than the dagger. Given the way in which Early
Bronze Age impurity patterns change with time
(Northo