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7. minor crescentic gouges and microfeatures (chip marks
or chatter marks) attributed to pressure exerted at par-
ticular points.

On the basis of its shape the Newall Boulder is classi-
fied on the Powers six-category scale as sub-angular (Pow-
ers, 1953). In general, clasts in periglacial slope deposits
and rockfall fragments tend to be sharp-edged or angular,
simply because they have not travelled far. This boulder is
clearly not simply a broken piece of rockfall debris. In anal-
yses of glacially transported clasts the majority fall in the
sub-angular and sub-rounded categories. Glaciofluvial sands
and gravels contain more rounded and sub-rounded stones
and fewer sub-angular ones (Lukas et al., 2013; Evans, 2018;
Benn and Lukas, 2021). Fluvially transported clasts contain
more rounded clasts, and clasts on wave-washed beaches
tend to be well rounded. The boulder is therefore unlikely to
have come from river gravels or from a wave-washed shore-
line.

The simplest explanation of the bullet shape is that the
boulder has been shaped while taking a position of least re-
sistance in a flowing medium, with erosive forces concen-
trated on the pointed (upstream) end and reduced at the blunt
(downstream) end. When shown a simple photograph of the
boulder (Fig. 3), without any contextual information, 11 out
of 12 senior geomorphologists agreed that the boulder has
probably been transported sub-glacially. The other colleague
suggested a glaciofluvial origin. However, close examination
reveals that there are many fresh microsurface features which
would have been removed if there had been prolonged water
transport or modification.

Clasts occupy a wide range of positions in mobile sub-
glacial till (Evans et al., 2016, 2018). They are subject to
complex transport histories that involve variable amounts of
dragging, rolling and lodging, during which they are sub-
ject to surface modification through inter-clast collisions and
contacts. Any single clast may be reworked numerous times
during successive glaciations. Because clasts will tend to take
the line of least resistance to the flow of the surrounding de-
forming till matrix, facetted and bullet or wedge shapes are
developed. Whenever a clast is disrupted from its lodged po-
sition, it can be subject to fresh fracturing, gradually chang-
ing its overall shape to one of a block (Boulton, 1978; Benn
and Evans, 1996; Evans, 2018). Although not all glacially
transported clasts display such bullet or flat-iron shapes, such
an appearance is diagnostic of significant subglacial transport
(Evans, 2018; Evans et al., 2006) (Fig. 7).

The characteristics of the Newall Boulder suggest a sub-
glacial transport history. For example, the top of the boulder
is abraded and yet rough, with a number of surface projec-
tions and grooves related to lithology. Another large facet is
convex or curved, dominated by sheets and strips of micro-
crystalline quartz with slickenside alignments roughly par-
allel with the boulder’s long axis. One small facet near the
boulder tip is concave. Two small meeting facets near the
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B. S. John: Stonehenge bluestone erratic

Figure 8. Faulted surface displaying slickenside features. These
include sheets and slabs of microcrystalline quartz and prominent
lineations. The marked quartz nodule appears to have formed on
a smaller intersecting faulted surface (courtesy of Salisbury Mu-
seum).

boulder tip are remarkably clean, with a “polished” appear-
ance, and another near the tip has a protruding quartz mass
that has somehow survived abrasion. On the edge of a facet
near the blunt end of the boulder, there are two pronounced
concave fracture scars. Overall, the surface characteristics of
this boulder suggest that it is a discrete erratic that has been
transported for much if not all of the time in a subglacial po-
sition (Benn and Ballantyne, 1994; Lukas et al., 2013; Benn
and Lukas, 2021).

The apparent streamlining on a patchy crystalline quartz
deposit on one large curved facet is not thought to be evi-
dence of glacial transport. This is also pointed out by Ixer
et al. (2022) and Bevins et al. (2023). Instead, it is inter-
preted as the result of slickensiding on a fault plane (Fig. 8).
Peter Kokelaar suggests (personal communication, 2022)
that there are several diagnostic features, including quartz-
mineral ribbon/fibre growths, growth increments, and rib-
bons with stepped ends showing where missing counterparts
have broken away. The protruding yellowish quartz mass
near the boulder tip appears to be associated with a second,
smaller fault plane. The presence of two intersecting faulted
surfaces in the original rock outcrop could have facilitated
either breakage under a periglacial climatic regime or glacial
entrainment of the boulder at a time of thick ice cover.

Bevins et al. (2023) argue that because slickenside features
are present on the Newall Boulder and also on foliated rhyo-
lite surfaces at Craig Rhos-y-felin, this suggests a source for
the boulder. However, slickenside features including slicken-
crysts are common across West Wales, in all faulted litholo-
gies and of all ages. None of the surface features of this boul-
der demonstrates a link with Craig Rhos-y-felin.
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B. S. John: Stonehenge bluestone erratic

Figure 9. Possible traces of glacial erosion on the rough and weath-
ered face of the boulder (courtesy of Salisbury Museum).

The presence of genuine glacial striations on the surface
of the boulder is a matter of dispute. It is appreciated that
the smaller striations on the boulder surface are so faint that
some will doubt their significance as glacial diagnostic fea-
tures. However, both Engleheart and Dale said in 1921 that
they had seen striated glacial erratics at Stonehenge (Hawley,
1921). Bevins et al. (2023) suggest that Kellaway thought the
streamlined/slickensided features were glacial striations, but
in the view of the present author he must have been recording
some very subtle but still discernible features that are unre-
lated either to the internal structure of the rock or to slicken-
siding (Fig. 9).

When discussing the possible impacts of glacial processes
on the Newall Boulder, Bevins et al. (2023) claim that striae
typically cover abraded surfaces. However, the great major-
ity of glacially transported clasts do not carry any striae at
all. Striae are not typically dense or continuous over a large
proportion of a facet surface. In short, most striated clasts are
not particularly spectacular (cf. Sharp, 1982; Kruger, 1984;
Benn and Evans, 2010; Evans et al., 2016, 2018).

The weathering crust on the top of the boulder, ca. 5 mm
thick, is of considerable importance (Fig. 10). Kellaway
(1991) suggested that it might have been created prior to
glacial transport. This is unlikely; although it is known that
some glacial erratics carry inherited cosmogenic exposure
ages for example, it would be rare for a heavily abraded and
faceted erratic boulder to display “pre-glacial” weathering
traces, since those would be the first to be removed during
transport. This dilemma can be resolved by cosmogenic dat-
ing. Bevins et al. (2023) have conducted valuable work on the
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Fresh rock surface
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Figure 10. Features associated with different phases in the boul-
der’s history. The crescentic gouges are suggestive of subglacial
transport. The weathering crust and larger tufa nodules suggest
long-continued exposure in a calcium-rich environment. The fresh
rock surfaces suggest fracturing as a result of repeated percussion
in prehistoric (?) time. The smaller tufa nodules suggest renewed
precipitation of calcium carbonate following Neolithic/Bronze Age
reburial at Stonehenge (courtesy of Salisbury Museum).

weathered surface of the Newall Boulder and on other rock
surfaces, using pXRF technology, but only with a view to es-
tablishing geological relationships and provenancing. They
have not commented on the “exposure ages” of the surfaces
investigated. The fact that the weathering crust only exists
on part of the boulder argues for the operation of weathering
processes on an exposed surface after its emplacement, while
the rest of the boulder was buried and thus protected.

An old “ground surface” position is revealed by a change
in surface colouration; the whitish boulder top was clearly
exposed to weathering/cosmic bombardment over a long pe-
riod, while the rest (coloured dark blue or black) was buried.
There may also have been effects associated with a vegeta-
tion cover and humic acid penetration. In several places be-
neath “ground level” there are crusty tufa or sinter deposits
up to ca. 4 mm thick (Fig. 9). This suggests a calcium-rich en-
vironment, probably on Salisbury Plain. Some white crusty
deposits of tufa occur on all faces and on some percussion
fracture scars of probable human origin, and this suggests
a second phase of tufa precipitation while the boulder was
completely buried.

The interpretation of the boulder is made more intriguing
because of the substantial prehistoric human damage that it
has suffered (Fig. 11). This damage has been recognised ever
since it was found in 1924. Detailed investigation suggests
the following narrative. It is a rejected “artefact” in the sense
that somebody has tried at some stage (Neolithic?) to use it
either as a maul (hammering tool) or as the raw material for
a large stone axe (Fig. 5). The axe-making attempt was not
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