Illus 26 The composite dyke of Cir Mhor (CAT 8)
(Gregory & Tyrrell 1924, Plate 26B): P = pitchstone;

F=

10.

11.

12.

13.

felsite; T = tholeiite.

Coire nan Ceum

NGR: NR 974 456

At this locality, a 2m thick dyke of porphyritic felsite
with pitchstone on its northern margin crosses the
burn in a north-easterly direction. A short distance
downstream is a thin northwest-trending basaltic
dyke. A series of moraines is to be seen on the corrie
floor a little higher up. These are among the most
recent in the whole of Arran and were probably
formed by a small glacier about 9500 Bc.

Porphyritic, colour unknown.

Macgregor 1983, 120.

Corrie Burn

NGR: NS 00 41

A coarsely porphyritic pitchstone with phenocrysts
(up to Tmm) of skeletal plagioclase, embayed quartz
and euhedral clinopyroxene in a matrix of flow-
banded glass was found, probably as a loose block, in
the Corrie Burn, probably outside the granite. Tex-
turally this resembles some of the pitchstones (for
example Bute, An Cumhann) found associated with
quartz-feldspar porphyry intrusions, but lacks K-
feldspar phenocrysts.

Porphyritic, colour unknown.

Kanaris-Sotiriou & Gibb 1985; Kanaris-Sotiriou &
Gibb pers comm 2007.

Creag Dhubh

NGR: NR 964 456

Approximately 1.5km north of Caisteal Abhail a
pitchstone dyke roughly 2m wide is visible for a short
distance under the scars of Creag Dhubh.
Porphyritic, colour unknown.

Gunn et al 1903, 94; Tyrrell 1928, 208.

Dubh Loch

NGR: NR 908 428

On the slopes of Bheinn Bharrain approximately
400m north-west of the Dubh Loch is a pitchstone
outcrop, ¢ 1-1.5m thick, which may be traced to the
WSW for nearly 200m.

Porphyritic, yellowish, streaky.

Gunn et al 1903, 94; Tyrrell 1928, 208.

Garbh Allt

NGR: NR 981 387

One of the authors found a large nodule of pitchstone
in the footpath descending from Beinn Nuis, on the
northern side of Garbh Allt, and approximately 100m
from the footbridge across the burn, at the mouth of
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14.

15.

16.

17-20.

21.

22.

23.

24.

Glen Rosa. This location may correspond to Macgre-
gor’s (1983) fig 6.12:°.. . note the presence of occasional
thin dykes and crush-lines in the granite’.
Porphyritic, grey-green to dark green.

Ballin (2006 survey); Macgregor 1983, 86.

Glen Chalmadale

NGR: NS 95 49

Loose boulders (specimens in the Hunterian collec-
tions, Glasgow; collected by Tyrrell 1930).

Sparsely porphyritic, dark green.

Information in the archives of the Hunterian Museum.
Goatfell, SE

NGR: NS 00 39

On the south-east slope of Goatfell, above the woods
surrounding Brodick Castle, there are some blocks
of a magnificent pitchstone of a different character
from most other pitchstones from The Granite. They
lie in the bed of the carrier, which conveys water from
the mill dam. The rock was not found in situ, as the
ground is here very unfavourable for examination,
the mountainside being covered with debris from the
higher granitic masses and thickly coated with turf.
Porphyritic, greenish-black, dull.

Allport 1872, 7.

Torsa Valley I

NGR: NR 934 432

In a stream roughly 1.5km north-east of the outlet
of Loch Tanna there is a pitchstone dyke, ¢ 1-1.5m
thick, with a course due north.

Coarsely porphyritic, dark green.

Gunn et al 1903, 94; Tyrrell 1928, 209.

Torsa Valley II a-d

NGR: NR 938 391

Near the heads of two small streams, approximately
1-1.5km north of Loch Nuis, dykes and sills of various
kinds of pitchstone crop out in at least four places.
Porphyritic, dark green.

Gunn et al 1903, 94; Tyrrell 1928, 209.

Iorsa Valley II1

NGR: NR 909 373

Approximately 600m SSW of the outlet of Loch Iorsa
a pitchstone outcrop with a width of 2-3m is visible
for about 10m.

Porphyritic, dark green.

Gunn et al 1903, 95; Tyrrell 1928, 209.

Penrioch

NGR: NR 885 455

North-east of Penrioch and nearly 800m ESE of
Auchmore or South Thundergay is a remarkable
pitchstone, only visible for approximately 6m.
Porphyritic, black.

Gunn et al 1903, 94; Tyrrell 1928, 208; Robinson
1931.

Saddle, The

NGR: NR 982 428

To the east of Cir Mhor, and nearly 400m south-east
of The Saddle, is a pitchstone source, running WNW.
Porphyritic, greenish grey.

Gunn et al 1903, 94; Tyrrell 1928, 208.

Stachach, Goatfell

NGR: NR 990 417

On the ridge called Stachach, ¢ 300m north of the
summit of Goatfell, is a minor pitchstone source. This
dyke is composed of a light-grey felsite, enclosing
xenoliths of a darker igneous rock (variolitic tholeiite
in thin-section). Small pitchstone fragments are
scattered all over the outcrop, and as these also
contain the basic xenoliths, it is probable that the
felsite is merely a devitrified pitchstone.

Porphyritic, dark brown.

Tyrrell 1928, 210.
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Illus 27 The Dun Fionn II pitchstone outcrops (CAT 28-29): B & C = the two higher outcrops. Continuation
of the upper source behind Dun Fionn, indicated by arrow; D = portion of outcrop seen near South Corriegills
(supposed continuation of shore outcrop A); F & G = Trappean ridge, extending from Clauchlands Point
towards Lamlash Road; Dun Fionn (H) forming part of same; Dun Dhu (1), of claystone porphyry, rising a
little in front, with a hollow between (Bell 1874, fig A).

Central Arran

25.

Allt nan Calaman

NGR: NR 973 340

Loose boulders near the head of Allt nan Calaman
(specimens in the Hunterian collections, Glasgow;
collected by Tyrrell 1930).

Black, porphyritic.

Information in the archives of the Hunterian
Museum.

26. Glenloig
NGR: NR 950 341
In a small stream on the west side of the main valley,
1km south-east of Glenloig Farm, there is a pitchstone
dyke, approximately 1m wide. It runs in a north-west
direction and hades south-west. The dyke cuts the
explosion-breccia of the Central Ring Complex.
Texture unknown, dark green.
Tyrrell 1928, 212.

Brodick Bay

27. Brodick Schoolhouse
NGR: NS 009 365
The Schoolhouse pitchstone is exposed in the School-
house garden, and in the wood to the west. It appears
to be a sill injected into the steeply-dipping New Red
Sandstone of that area. It also contains feldspar and
olivine crystals, and is often beautifully flow-banded.
Porphyritic, dark-green to black.
Gunn et al 1903, 94; Tyrrell 1928, 210; Macgregor
1983, 80, fig 6.2.

28. Carn Ban

29.

NGR: NS 015 346

Gunn reports that, on the south-east side of this
old cairn, ¢ 1200m south of Invercloy, are many
small fragments of pitchstone, ‘. . . probably nearly
in place’. He assumes the presence of a small pitch-
stone outcrop, but the existence at the location of a
cairn suggests that the finds could be of a cultural
character. Gunn’s finds should be examined, and the
site inspected, to clarify whether this site represents
a pitchstone source or a small settlement site.
Porphyritic, dark grey to black.

Gunn et al 1903, 94.

Clauchland shore (‘The Great Pitchstone’)

NGR: NS 051 337

Thisisthe pitchstone which has so often been described
as the Corriegills pitchstone. It is, however, properly
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30.

31.

32.

on the Clauchlands, and not on the Corriegills shore.
It is visible near the base of the crags for 150m, and
dips SSW at 30°, nearly as the sandstone below it,
but it clearly cuts the sandstone, though there is little
alteration caused by it. Nearly 200m south of this it is
visible on the foreshore for about 15m. The maximum
thickness may be estimated at ¢ 7m.

Generally aphyric but a few well-shaped crystals of
quartz are also present, dark bottle-green.

Gunn et al 1903, 93; Tyrrell 1928, 213; Macgregor
1983, 94, fig 7.15a.

Clauchland Hills

NGR: NS 027 337

On the path from the Lamlash Road (Cnoc na Dail
forest car park) to Dun Fionn, there is a stretch of
maybe 20-30m where small pitchstone pebbles can be
found. This variety is — from a prehistoric knapper’s
point of view — beyond doubt the best-quality pitch-
stone to be found on the island, being absolutely
homogeneous, and resembling obsidian greatly.
Aphyric, almost black.

Ballin (2006 survey).

Clauchlands Cottage

NGR: NS 042 327

On the southern slope of the Clauchland Hills a
pitchstone dyke occurs in the burn near Clauchlands
Cottage. Its direction appears to coincide with that of
the burn at the point, that is, NNW.

Texture unknown, black.

Gunn et al 1903, 93; Tyrrell 1928, 213.

Corriegills shore (‘The Small Pitchstone’)

NGR: NS 046 343

About 450m south-east of the mouth of the Corriegills
Burn a felsite sheet, associated with pitchstone on its
lower (northern) margin, crosses the shore in a WNW
direction. Where best exposed on the shore it is some
6-7.5m thick but it decreases rapidly in thickness
seawards to a metre or so. It has been intruded along
the bedding of the red sandstones, here dipping to the
SSW at between 25° and 35°. Its upper margin is highly
irregular and appears to be much more steeply inclined
than the sediments. Its sill-like form is seen when traced
inland, where it cuts the raised beach cliff and appears
in both branches of the Corriegills Burn about 1.6km to
the WNW (see North Corriegills I & II, below).
Aphyric, dull greenish-grey to green — near the
sandstone with a wrinkled appearance like ropy lava,
‘.. . perhaps the finest spherulitic rock in Britain’
(Tyrrell 1928, 212).

Gunn et al 1903, 93; Tyrrell 1928, 212; Macgregor
1983, 92, fig 7.11a.
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Illus 34 Minor acidic sills and dykes in Monamore Glen: 1 = pitchstone sills; 1a = pitchstone dykes; 2
= felsite sills; 2a = felsite dykes; 3 = olivine-tholeiite dykes; 4 = tholeiite dykes; 5 = tachylyte dykes; 6 =
craignurite dykes (redrawn from Rao 1959, 239).

Illus 35 Section in Monamore Glen: S = sediments, ¢ 9m thick between the sills; A = pitchstone, ¢ 6m; B =
devitrified felsite, c 3m; C = pitchstone, ¢ 7.5m; D = platy felsite, ¢ 1.25m; E! and E? = spherulitic pitchstone,
partly devitrified, ¢ 7.56m; F = devitrified rock, c 3m (Scott 1915 (b), 31).

56.

57.

58.

Glenarry

NGR: NS 020 300

‘Further, three thin sills of pitchstone are exposed
near Glenarry’.

Aphyric, colour unknown.

Rao 1959, 237, 239.

Mill Dam

NGR: NS 011 298

Near the head of the unnamed tributary which falls
into the Monamore Burn, a little above the Mill
Dam, at a point 600m SSW of the seventh milestone
on the Ross Road, there is a well-marked felsite sill
which appears to underlie the coarse dolerite of the
Monamore complex. This sill has a pitchstone-like
facies at the above-mentioned point.

Aphyric, colour unknown.

Tyrrell 1928, 215.

Monamore Burn I

NGR: NS 018 301

In the Monamore Burn, near the farm of Croc, there
occur three pitchstone outcrops and a dyke of felsite.
Beginning the section at the small runnel which enters
the burn from Croc, and working westward, the first
dyke to be encountered is one of hard, dark felsite,
the direction of which is approximately NNW to SSE,
judging from its jointing. After a blank interval of ¢
7m, a pitchstone sill occurs in sandstone which dips
5-10° to the west. The lower part of the sill consists
of a much-jointed pitchstone, which is immediately
overlain by a green devitrified rock. The thickness of
the complex is approximately 10m.

Aphyric, bottle-green.

Scott 1915 (b), 16; Tyrrell 1928, 214; Macgregor 1983,
186 Note 22.
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59.

60.

61.

Monamore Burn II

NGR: NS 017 300

After an interval partly occupied by sandstone, a second
pitchstone sill consisting of four members appears. At
its base, there is about 8m of green pitchstone, followed
by 1-1.5m of hard, green, platy felsite, then by 3m of
spherulitic pitchstone, passing upward into a banded
variety, and finally, at the upper contact, there is ¢ 2m
of a banded green rock of felsitic appearance.

Aphyric, dark green.

Scott 1915 (b), 16; Tyrrell 1928, 214.

Monamore Burn III (Woollen Mill)

NGR: NS 015 299

The third pitchstone outcrop occurs upstream at
the Woollen Mill, about 150m south-west of the
above exposures. It makes a strong bar across the
stream, striking north-west to south-east. The rock
consists of a brown, banded, spherulitic glass, the
banding being parallel to the edge of the dyke. At
the margins it becomes red and devitrified. The
upstream margin plunges abruptly through the
sandstone like a dyke with a steep hade, but the
downstream margin appears to overlie a ledge of
sandstone in almost horizontal position, and hence
is sill-like.

Aphyric, dark green but also brown to red, banded.
Scott 1915 (b), 16; Tyrrell 1928, 214.

Monamore Cairn

NGR: NS 017 288

Pitchstone pebbles are plentiful in the area immedi-
ately around the cairn (a 10m band around the cairn
was inspected, as in 2005/06 the forest around the
cairn had been harvested and ploughed). It has been
suggested (Affleck et al 1988, 46) that the recovery









Illus 38 Section across pitchstone exposures south of King’s Cave, ¢ 1.5 km north of Drumadoon: 1 = New
Red Sandstone sediments; 2 = pitchstone; 3 = spherulitic felsite (Tyrrell 1928, fig 31).

Illus 39 Map of dykes on the Tormore shore,
based on Judd (1893, 56562):1 = tholeiite-pitchstone
composite dyke (Judd’s No. I dyke), composite

at south end but only pitchstone at north end;

2 = tholeiite-pitchstone composite dyke (Judd’s
No. I dyke); 3 = tholeiite-pitchstone composite
dyke (Judd’s No. III dyke); 4 = composite dyke of

quartz-porphyry and tholeiite (Judd’s No. IV dyke);

pitchstone dyke (Judd’s No. 'V dyke) (Tyrrell 1928,
fig 30 — with later amendments).
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91.

92.

93.

Tormore (Judd’s No. I Dyke)

NGR: NR 884 315

This is the largest pitchstone intrusion on the
Tormore shore. The Tormore shore is the 1%km-long
strip of rocky coast which stretches southwards from
the southern side of Machrie Bay. The dyke appears
at low-water mark 200m north of An Cumhann,
and runs in a NNE direction. At high-water mark,
however, its direction becomes more northerly, and
it ultimately passes from sight under boulders and
raised beach material. It reappears at the northern
end of the section for 100m or so, with a northerly
course. Its total exposed length is thus about 600m.
At the northern end of the outcrop the pitchstone
appears to be a vertical dyke, but towards its southern
extremity, according to Judd, it hades at less than 60°.
At its northern end it consists entirely of pitchstone;
the southern exposures, however, show the pitch-
stone passing on both sides into banded, spherulitic
felsite. On its eastern margin, moreover, a band of
dark tholeiite intervenes between it and the adjacent
sandstone.

Sparsely porphyritic to porphyritic, dark green to
dark bluish-black.

Judd 1893, 554; Gunn et al 1903, 95; Tyrrell 1928,
218; Tomkeieff 1961, 27.

Tormore (Judd’s No. IT Dyke)

NGR: NR 885 316

This dyke occurs near the north end of the Tormore
section. It runs east to west, and appears to intersect
the north to south dyke. Its thickness is ¢ 9-10m. Its
sides are composed of tholeiite weathering in the
usual spheroidal fashion, but the centre is a quartz-
felsite which occupies about half the width of the
dyke. A pitchstone dyke or vein, 15-60cm in width, is
found sometimes intersecting the felsite, and at other
times the adjoining tholeiite.

Porphyritic, dark green.

Judd 1893, 555; Gunn et al 1903, 95; Tyrrell 1928,
218; Tomkeieff 1961, 27.

Tormore (Judd’s No. III Dyke)

NGR: NR 884 315

About 120m south of Judd’s Dyke No. II, another
composite dyke occurs, which trends north-west to
south-east. It is from 12m to 15m wide, and is mainly
composed of tholeiite. Somewhat asymmetrically



Illus 40 Diagrammatic plan of Judd’s No. I Dyke: a = tholeiite; b = banded and spherulitic felsite (andesite);

¢ = pitchstone (andesite); s = sandstone (Judd 1893, fig 2).

Illus 41 Diagrammatic plan of Judd’s No. II Dyke: a = tholeiite; b = quartz-felsite (dacite); ¢ = pitchstone-
porphyry (dacite); s = sandstone (Judd 1893, fig 3).

94.

placed there is a median band of acid rock about 1.5m
thick, of which the central ¢ 60cm consists of pitch-
stone, and the remainder of quartz-felsite.
Porphyritic, dark green.

Judd 1893, 556; Gunn et al 1903, 95; Tyrrell 1928,
218; Tomkeieff 1961, 27.

Tormore (Judd’s No. IV Dyke)

NGR: NR 8840 3116
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A poorly exposed area of highly porphyritic yellowish-
brown pitchstone occurs close to HWM, on the
east outer margin of the large composite dyke at
An Cumhann (Judd’s No. IV dyke). This is almost
certainly a glassy variant of the porphyry making up
the central part of this large dyke.

Highly porphyritic, yellowish-brown.
Kanaris-Sotiriou & Gibb 1985.
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Illus 42 Diagrammatic plan of Judd’s No. I1I Dyke: a = tholeiite; b = quartz-felsite (dacite); ¢ = pitchstone
(dacite); s = sandstone (Judd 1893, fig 4).

95. Tormore (Judd’s No. V Dyke) 96. Tormore

NGR: NR 885 317

‘Southwards from Leacan Ruadh, the path follows
the 25-foot raised beach until it is crossed by a
pitchstone dyke, Judd V, which, contrary to the infor-
mation in the Memoirs [that is, Tyrrell 1928], forms
a prominent exposure of some 12 feet (¢ 3.5m). The
edges are undulose but the exposure can be traced
into the cliff. It terminates the northerly end of the
long north-south dyke, Judd I.” (Tomkeieff 1961, 27.)
Porphyritic, dark green.

Judd 1893; Tyrrell 1928, 218; Tomkeieff 1961, 27.
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NGR: NR 886 315

In the path behind (east of) Judd’s dykes, there are
some pieces and nodules of pitchstone. They may
derive from one or more of the known dykes, extending
inland, or they may indicate the presence of other
(now possibly obscured) local intrusions.

Porphyritic, dark green.

Ballin (2006 survey); Faithfull (various geology
excursions).



6. DISCUSSION

6.1 The survey’s immediate results

In connection with the survey, numerous exposures
were examined. As a result of the survey, a substan-
tial pitchstone sample collection for future research
and consultations was formed, and a small number
of samples were added to the already extensive
pitchstone collections at the Hunterian Museum.
Although many large and small pitchstone outcrops
were already known at the time of the survey, the
investigations on Arran produced four new minor
pitchstone locations, namely gazetteer entries 13
(Garbh Allt), 30 (Clauchland Hills), 61 (Monamore
Cairn) and 96 (Tormore).

In terms of the sources’ potential relevance to
prehistoric people (the combination of material
homogeneity, outcrop size, degree of exposure and
remoteness), the survey confirmed many of the
authors’ initial thoughts. Vegetation, for example,
is clearly a problem, and it was frequently impos-
sible to find, in particular, minor outcrops in areas
affected by, for example, the growth of heather. Along
watercourses, finding outcrops was hampered by veg-
etation in general, as well as by algae growth. Shore
dykes were frequently obscured by general wear,
discolouration and algae growth. During high tides,
shore dykes would be covered by water, and in rainy
seasons exposures in narrow gullies would become
inaccessible due to the occurrence of flash-floods (as
experienced in connection with the investigations
along the tributaries of the Monamore Burn and in
Glen Dubh).

The discovery of loose pitchstone sources behind
Tormore shore and in the Clauchland Hills — the
latter yielding raw material of exceedingly high
quality — suggests that there may in prehistoric
times have been more sources available than the
outcrops listed in the gazetteer. The obsidian-like
pitchstone of the Clauchland Hills site (gazetteer
entry no. 30) was discovered on a slope, and it is
not unlikely that a potential ‘mother-lode’ may have
been obscured by, for example, soil creep or general
erosion. Pitchstone of this quality forms part of
larger mainland assemblages, such as those from
Luce Bay and Biggar.

However, many of the practical problems experi-
enced by archaeological and geological surveyors
could be overcome by prehistoric people living on
Arran, people who knew their local environment
intimately. Most likely, the inhabitants of Arran
would have had procurement strategies which could
be adapted to changing circumstances. Obviously,
different sources could be exploited at different
times of the year, reflecting the changing vegetation,
tides, weather, etc., but it is also likely that different
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sources would be visited depending on whether raw
material was needed for limited domestic usage
or bulk exchange. As already mentioned, different
outcrops were clearly exploited in the earlier and
later parts of the Neolithic period.

No actual pitchstone quarries (that is, worked sills
and dykes) were encountered during the survey. It
is possible that prehistoric people on Arran mined
all their raw material from natural exposures, such
as the great sill at Dun Fionn, where huge blocks
break off regularly and roll down the slopes, or from
the island’s shore dykes or natural exposures in cliff
faces. However, the question of potential quarrying of
pitchstone in prehistoric times is practically impos-
sible to answer, as the rapid weathering of exposed
pitchstone sources would have removed obvious
signs of this process (as for example the attributes
observed and described in connection with the
examination of a quartz quarry on the Isle of Lewis;
Ballin 2004 (b)). This is probably a combined effect
of pitchstone being much softer and much more
brittle than, for example, flint (on Moh’s exponential
scale from 1 to 10, flint has a hardness of 7, whereas
pitchstone has a hardness of ¢ 5-5.5).

Basically, the question of how, and from which
specific sources, pitchstone was procured by pre-
historic people on Arran can only be approached
in one way, namely by undertaking a study which
compares multiple archaeological samples (from
different parts of Arran and from different periods)
with geological samples from the various parts of
the island, and which includes glass, crystallite and
phenocryst characterisation. This will be discussed
further in Section 6.2 below.

6.2 The archaeological evidence

As shown in the gazetteer, approximately 100 pitch-
stone outcrops are presently known from Arran. The
catalogued outcrops differ considerably in terms
of the material’s flaking properties (‘knappabil-
ity’), as well as in terms of outcrop size, exposure
and remoteness. As touched upon in the paper’s
introduction, the latter three factors may not have
excluded a source from exploitation (if symbolic
values were in any way involved), whereas poor
flaking properties might have. However, ‘poor flaking
properties’ is a relative concept, the definition of
which depends on the attributes of the intended
end-product: if an industry aimed at manufacturing
delicate microblades, large phenocrysts — as well as
large spherulites — were to be avoided, whereas an
industry aiming at producing more robust, broad
blades or flakes would be able to exploit almost any



Table 1 The raw material distribution of the more substantial assemblages
from the Arran Prehistoric Landscape Project (numbers according to Finlay 1997)

Quantity Per cent
Flint Aphyric Porphyritic Total Flint Aphyric Porphyritic Total
pitchstone pitchstone pitchstone pitchstone

Kilpatrick Settlement 16/1 82 159 28 269 30 59 11 100
Kilpatrick Cairn 16/2 38 59 30 127 30 46 24 100
Kilpatrick Cairn 16/3 24 25 5 54 44 46 9 99
Kilpatrick ‘Fernie Bank’ 24 67 23 114 21 59 20 100
field boundary

Machrie Moor Cairn 24/1 33 111 4 148 22 75 3 100
TOTAL / AVERAGE 201 421 90 712 28 59 13 100

form of pitchstone, as long as it was not marred by
numerous closely spaced planes of weakness, and as
long as the raw material was not too devitrified.

Scottish non-Arran assemblages are mostly in
aphyric pitchstone, although recent research has
shown that, occasionally, porphyritic pitchstone may
be present in small numbers. Only the recently dis-
covered assemblage from Blackpark Plantation East
on Bute (Ballin et al forthcoming), and assemblages
from adjacent Bute sites (for example, Dunagoil, The
Plan and Kingarth Quarry; Mann 1918, 147; Finlay
2003; Mudie & Richardson 2006), are dominated by
porphyritic material.

On Arran, porphyritic pitchstone appears to have
been more widely used. The substantial assem-
blages from The Arran Prehistoric Landscape Project
(Barber 1997; Finlay 1997) included on average
13% porphyritic pitchstone, with some assemblages
(Kilpatrick Cairn 16/2) having as much as 24% por-
phyritic pitchstone (Table 1). If flint is excluded from
the equation, the average ratio of aphyric:porphy-
ritic pitchstone is 82:18%, with that of Kilpatrick
Cairn 16/2 being 66:34%.

During Haggarty’s (1991) excavation of a
number of mainly Neolithic and Early Bronze Age
monuments at Machrie Moor, western Arran, 1,696
lithic artefacts were recovered: flint makes up 38%,
aphyric pitchstone 33%, porphyritic pitchstone 28%,
and artefacts in other lithic raw materials 1%. The
ratio of aphyric:porphyritic pitchstone is 54:46%.
At Machrie Moor, the individual ratios of aphyric
and porphyritic pitchstone forms varied from site
to site and from context to context, but the average
ratios clearly demonstrate that, on this location,
porphyritic pitchstone was used approximately as
frequently as aphyric pitchstone.

The report on the lithic material from the Meso-
lithic site of Auchareoch, southern Arran, only states
that aphyricand porphyritic pitchstone were present,
but without quantifying the two sub-assemblages
(Affleck et al 1988, 46). In total, this site yielded
418 pitchstone artefacts and 3,983 pieces of worked
flint. The report on the Monamore chambered cairn
and its archaeological finds (MacKie 1964) does
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not characterise the lithic artefacts in detail, as its
primary aim was to present and discuss the burial
monument. However, it is apparent that more than
one form of pitchstone was present at the site.

Although the increasing numbers of Scottish
pitchstone artefacts (approximately 5,600 pieces
have been examined in connection with the Scottish
Archaeological Pitchstone Project) and pitchstone-
bearing sites (approximately 350) (Ballin 2009)
have allowed basic conclusions to be made — such
as the fact that other sources than the Corriegills
outcrops were exploited for use on Arran as well as
for exchange —it is presently difficult to indicate how
many, and which specific outcrops were exploited.
This is mainly due to the fact that, since Williams
Thorpe & Thorpe’s (1984) limited attempts at
provenancing archaeological pitchstone, almost no
pitchstone artefacts have been exposed to geochemi-
cal analyses (one noticeable exception being the
assemblage from Ballygalley in Northern Ireland;
Preston et al 2002).

However, explaining the variation in pitchstone
use is even more difficult than identifying the
probable sources. Analysis of pitchstone artefacts in
connection with the Scottish Archaeological Pitch-
stone Project highlights two main trends, namely 1)
a somewhat higher ratio of porphyritic pitchstone
on Arran as well as in Argyll & Bute/Southern
Hebrides than in the remaining parts of Scotland,
and 2) a higher ratio of porphyritic pitchstone in the
later Neolithic than in the earlier part of that period
(Ballin 2006; Ballin & Ward 2008; Ballin 2009; forth-
coming (a); Ballin et al forthcoming).

The two trends are not mutually exclusive, and
a higher than average ratio of porphyritic pitch-
stone may be regionally as well as chronologically
diagnostic. The apparently higher ratio of porphy-
ritic pitchstone in the region immediately north
of Arran, and a lower ratio in, for example, the
Central Belt and south-west Scotland, may reflect
different prehistoric territories and alliances
(Ballin 2006, 29). The former area may have been
allied with groups in adjacent northern Arran
(exploiting sources from the Schoolhouse outcrop



and further north on Arran), whereas the latter
area may have been allied with groups in adjacent
eastern Arran (exploiting sources in the Corriegills
district, Clauchland Hills, the Fairy Glen and the
general Lamlash Bay area).

The general increase in the exploitation of por-
phyritic pitchstone in the later Neolithic period (as
demonstrated by the assemblage from Barnhouse
on Orkney and Blackpark Plantation East on Bute;
Ballin forthcoming (a); Ballin et al forthcoming),
may — at least to a degree — be a function of tech-
nological changes, as the later Neolithic production
of broad blades did not exclude the use of porphy-
ritic pitchstone the way Early Neolithic microblade
manufacture did (see above). The various possible
explanations will be discussed in more detail in the
final report from the Scottish Archaeological Pitch-
stone Project (Ballin 2009).

To the Scottish lithics specialist, the provenancing
of pitchstone is presently a very (unsatisfactorily)
simplistic affair, as it is only possible to distinguish
between aphyric and porphyritic pieces. Even this
is not straightforward, as it is not always possible,
without the use of microscopic analysis, to distin-
guish unequivocally between the two main forms of
pitchstone:

e Although some varieties of pitchstone are clearly
aphyric and some clearly porphyritic, pitchstone
seems to represent a continuum, ranging from
almost obsidian-like forms (Clauchland Hills,
catalogue entry no. 30), over lightly porphyritic
forms (some Glenashdale outcrops), to coarsely
porphyritic forms (for example, lorsa Valley,
Dippin, and Allt nan Clach).

e Some generally porphyritic outcrops include
noticeable bands of almost aphyric material, such
as the Schoolhouse outcrop and several sources
along Arran’s west-coast (for example, Tormore
and Auchagallon).

¢ It may occasionally be very difficult to distinguish
between porphyritic forms, defined by the presence
of phenocrysts, and aphyric forms with large and/
or irregular spherulites (for example some Lag a’
Bheith varieties, and some of the pitchstone from
Tomkeieff’s ‘Magmatic Rolls Quarry’ immediately
east of the Fairy Glen).

However, even if it were possible to discriminate
macroscopically between aphyric and porphyritic
pitchstone, pitchstone provenancing — and thereby
analyses of prehistoric territorial structures and
exchange networks — would obviously benefit from
the development of a standard approach with finer
resolution. Several methods for the characterisa-
tion of pitchstone sources are presented in Section
4, but the effort should be made to define a generally
applicable methodology, which would allow archae-
ologists to define pitchstone varieties more precisely
than simply as being aphyric/porphyritic (in Tyrrell’s
terminology: Corriegills Type/non-Corriegills Type)
or, in terms of provenance, as deriving from a fairly
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small enclave on Arran’s east-coast or from the
remainder of Arran.

The pitchstone occurrences on Arran are poten-
tially much more ‘characterisable’ than most lithic
materials. They show a remarkable range of min-
eralogical and textural features (even in small
fragments) for such a compositionally restricted suite
of rocks. Given a suitable database of well-charac-
terised geological occurrences, there is considerable
potential for tightly constraining archaeological
sources. Such a database should allow much more
rigorous testing of hypotheses about sources and
movement of pitchstone artefacts within Arran, as
well as more widely in northern Britain. Currently,
analytical data for Arran pitchstone crystallites are
restricted to three localities (Preston et al 1998),
out of nearly 100 now known on the island. We do
not yet know how much intra-locality composi-
tional and mineralogical variation exists, but from
the thin-section evidence, it seems likely that con-
siderable discrimination between localities will be
achievable.

This methodology should aim to combine research
objectives (territoriality, exchange networks, socio-
economical organisation) with practical concerns.
The latter includes:

e Examining the extent of intra-outcrop mineralogi-
cal, textural and compositional variation (at least
at selected localities) as well as looking at a broad
spread of localities.

e Non-destructiveness: approaches which do not
destroy or damage archaeological artefacts (to the
degree that this is possible) should be favoured.
Modern SEM and EDAX methods, for example,
offer the possibility of imaging, and at least
semi-quantitative compositional information on
untreated artefacts.

¢ Price: any effort at developing a standard approach
for the identification and provenancing of Arran
pitchstone forms would probably require a rela-
tively large number of samples to be analysed;
the price per analysed sample should therefore be
kept as low as possible.

e Logistics: for any approach to become ‘standard’,
analysts should have easy access to institu-
tions and individuals capable of carrying out the
preferred spectrum of methods (cf list in Section
4.6).

Although we feel that it would be potentially
rewarding to look into the provenance of pitchstone
artefacts from Scotland outwith Arran (for example:
1) which outcrops do the small numbers of porphy-
ritic pitchstone derive from?; 2) could proportions of
the aphyric pitchstone derive from the Monamore
Glen or the Fairy Glen rather than from the Cor-
riegills area sensu stricto?; and 3) is it possible that
a very small number of local sources could have
been exploited in prehistoric time, such as Fiunary
in Argyll and Rudh’ an Tangaird on Eigg?), we would
recommend first focusing on lithic assemblages from



Arran itself, as these assemblages are expected to
include pitchstone from many more sources than,
for example, mainland assemblages.

An Arran-based case study should include finds
from various parts of the island, as well as from
all stone-using periods, and the benefits would be
twofold, namely 1) the development of a relevant
methodology (discussed above), and 2) answers to
specific questions regarding within-island ‘territo-
ries’ (within an area as geographically limited as
Arran, territorial units would — in post-Mesolithic
times — probably be defined more by lineage and clan
than by tribe) and procurement/exchange patterns.
Although very few assemblages from Arran have
yet been published, assemblages have now been
recorded from all parts of the island (eg Donnelly
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& Finlay forthcoming), and including finds from all
main prehistoric periods. Once a methodology has
been defined — and tested on the interpretation of an
archaeological material (assemblages from Arran)
— attention can again be turned towards the char-
acterisation, provenancing and interpretation of
archaeological pitchstone from mainland Scotland
and the islands north of Arran.

We believe that the Arran pitchstones offer the
potential to examine the archaeological sources, usage
and movement of material, locally and regionally, at
an unusual, and perhaps unique level of precision and
detail. We hope that this gazetteer might represent
the first step in the creation of the detailed database
of well-characterised pitchstone sources, which would
be needed to support such work.
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9 GLOSSARIES

Glossary 1

Current rock names applied to glassy, and related
rocks (modified from North American Geologic-map
Data Model Steering Committee (2004), Le Maitre
(2002), and Gillespie and Styles (1999)).

Felsite — informal field term for fine-grained, pale-
coloured igneous rocks, usually occurring as
minor intrusions. May form by the devitrifica-
tion of glassy rocks.

Obsidian — vitric igneous rock that is non-hydrated,
is generally dark-coloured, and has few or no
phenocrysts, and a bright, glassy lustre.

Perlite* - vitric igneous rock characterised by
hydrated glass with a distinctive spherical
fracture texture.

Pitchstone — vitric igneous rock characterised by
hydrated glass with a dull lustre.

Porphyry — (geological usage) informal field term
for conspicuously porphyritic rocks, especially
where the groundmass is fine-grained and hard
to characterise. Common in Arran, Bute and
Cumbrae, and probably sometimes originally
glassy.

Vitrophyre* — vitric igneous rock that has conspicu-
ous phenocrysts in a matrix of glass.

*Terms approved in the USA, but not given as valid
by Le Maitre, or Gillespie and Styles.
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Glossary 11

Obsolete rock terms used in the older literature on
Arran pitchstone.

The 19th-century geological literature on Arran uses
many terms which are poorly defined, and hence it
can be difficult to establish what is meant when they
are used. Some of the more frequently used terms
relating to fine-grained rocks are discussed below.

Claystone — obsolete term for fine-grained materials
made largely of clay minerals. Usually syn-
onymous with mudrock (ie, a sedimentary rock).
However, sometimes used for igneous rocks
which have been thoroughly altered to soft clay-
rich material, or finegrained clay-rich material
in fault-zones. Curiously Bryce (1859) includes
under claystone the riebeckite felsite of Holy
Isle — an extremely hard, tough and un-clay-like
material!

Clinkstone - hard, fine-grained rock (usually
igneous) which makes a metallic or musical
clinking sound when struck.

Greenstone — poorly-defined, vague and obsolete
term usually used to refer to basaltic igneous
rocks, usually somewhat altered. Also used to
refer to serpentine-rich marbles and metabasic
rocks.

Hornstone — obsolete term for tough, flinty-looking
fine-grained rocks which break with conchoidal
fracture. Partly corresponds to the modern term
hornfels, but also used for cherts, or igneous
rocks with similar physical properties.

Trap - obsolete term for fine-grained igneous
rocks, usually basaltic in composition, and
dark coloured. Used for both lavas and minor
intrusions.





