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GENERAL BACKGROUND 
 
The present paper is the result of cooperation between two archaeological projects, namely THE 
SCOTTISH LITHICS SCATTERS PROJECT, and THE SCOTTISH ARCHAEOLOGICAL PITCHSTONE 
PROJECT. The former project was carried out between 1995-1998, and is still to be published, 
although a draft archive report was completed (Barrowman & Stuart 1998; also Barrowman 2000). 
The latter project was completed in 2009 (Ballin 2009), and acted as an umbrella for a number of 
parallel projects (Ballin 2006a; 2006b; forthcoming b; Ballin & Faithfull forthcoming; Ballin & 
Ward 2008), all of which aimed to shed light on different facets of pitchstone use in Scottish 
prehistory. Dr John Faithfull of the Hunterian Museum and Art Gallery, Glasgow, dealt with the 
geological identification of the site’s pitchstone. 
 
 

Fig. 1. Location map.  
The main aims of the SCOTTISH LITHICS SCATTERS PROJECT were 1) to record on database all 
surface lithic scatters (where located) in Scotland, 2) to provide distribution maps of surface lithic 
scatters for Scotland, 3) to evaluate surface lithic scatters, and 4) to determine regional differences 
(Barrowman & Stuart 1998, 6). As part of this work selected parts of the project area were 
fieldwalked and, in some cases, investigated by test-pitting. In 1997, a short programme of 
fieldwalking was undertaken across South Bute, and a number of lithic scatters were encountered 
(Barrowman 1997). Unexpectedly, one of these – Blackpark Plantation East (Fig. 1) – turned out to 
be heavily dominated by pitchstone, with this material accounting for 81% of the (then) 112 lithic 
artefacts.  
 
The numerical size of the pitchstone element defines the collection as unusual, only matched by the 
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large pitchstone-bearing assemblages recovered around Biggar in South Lanarkshire (Ballin & Ward 
2008), Luce Bay in Dumfries & Galloway (eg, from Knocknabb; the finds from this site are 
presently being analysed by Diana Coles, Cambridge), and at Ballygalley in Northern Ireland 
(Simpson & Meighan 1999), but the fact that the assemblage from South Bute consists mainly of 
porphyritic pitchstone, where most non-Arran assemblages are in aphyric pitchstone (Ballin 2009), 
makes the collection from Blackpark Plantation East unique in a Scottish context. For this reason, 
it was selected as the focus of the present paper. 
 
The main components of Ballin’s work on Scottish archaeological pitchstone are 1) the main 
SCOTTISH ARCHAEOLOGICAL PITCHSTONE PROJECT, attempting to catalogue all archaeological 
pitchstone in Scottish Museums (Ballin 2009), 2) the BIGGAR MUSEUM PITCHSTONE PROJECT, 
aiming at cataloguing the unusually large pitchstone assemblages held by the Biggar Museum Trust 
(Ballin & Ward 2008), and 3) the ARRAN PITCHSTONE SURVEY PROJECT, aiming at producing a 
gazetteer of the main pitchstone outcrops on Arran (Ballin & Faithfull forthcoming). Combined, 
these projects provide the background to understanding the unique status of the Blackpark 
Plantation East assemblage, and they allow a discussion of the possible provenance of the South 
Bute pitchstone artefacts. 
 
In 2007, contact was made with Anne Speirs, Curator of Bute Museum, to arrange a visit to the 
island. The purpose of this visit was threefold, namely 1) to examine the pitchstone artefacts held 
by Bute Museum, 2) to re-visit the Blackpark Plantation East site, and 3) to survey the pitchstone 
dyke at the southern end of the island and collect samples for comparison with the recovered 
pitchstone artefacts. After communication between Speirs and Ballin, it was agreed that the former 
and a group of local volunteers should fieldwalk the site, to see if new pitchstone and other lithic 
artefacts had been ploughed up since the initial walk-over in 1997. As a result of this work, a further 
165 lithic artefacts were collected (Fig. 2), and this time c. 89% of the finds were in pitchstone. 
Below, these finds are characterised and discussed along with the 112 pieces from Barrowman’s 
work in 1997.  
 
The aims of the present report is to characterize the lithic assemblage, with special reference to raw-
materials, typological composition and technology. From this characterization, it is sought to date 
the assemblage and discuss its affinities. Particular attention is shown to the procurement of the 
various raw materials, first and foremost the collection’s pitchstone component, and the assemblage 
is discussed in relation to the general distribution of pitchstone across northern Britain. The 
evaluation of the lithic assemblage is based upon a detailed catalogue of all the lithic finds from 
Blackpark Plantation East, and the artefacts in this report are referred to by their number (SF no.) 
in the catalogue. This catalogue can be accessed at Bute Museum. 
 
LOCATION 
 
During the fieldwalking of South Bute, five fields of nine available ploughed fields were inspected 
(Fig. 3). Those fields are:  
Field A: Blackpark Plantation West (centred on NS 088 557) – one flint artefact recovered. 
Field B: Largizean (centred on NS 085 552) – two flint artefacts recovered. 
Field C: Piperhall (centred on NS 098 584) – one flint artefact recovered. 
Field D: Kerrytonlia (centred on NS 111 567) – no lithics recovered. 
Field E: Blackpark Plantation East (centred on NS 093 555) – 112 lithics recovered (for 
composition, see Table 1). 
 
Fields A-D, and their finds, will not be discussed further in this paper. 
 
As shown in Fig. 3, the present site is situated in a sandy field immediately east of Blackpark 
Plantation, and approximately 1km from the present shores of Kilchattan Bay (low water mark). 
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The finds are assumed to be Neolithic (see dating section), and in Neolithic times, the isthmus 
separating southernmost Bute from the main body of the island is likely to have been considerably 
narrower, defining the settlement as distinctly coastal. The sandy shores of the bay probably 
provided the settlers with an excellent harbour, where boats could easily be launched and beached. 
 
Inspection of the relevant OS maps suggests that the site is situated slightly higher than 10m above 
OD. During the main Postglacial Transgression, which probably occurred around the transition 
between the Late Mesolithic and Early Neolithic periods, the sea-level is likely to have reached 13-
14m above OD (Ballantyne & Dawson 1997, 38; Firth & Collins 2002, Fig. 11.2). This event was 
succeeded by gradual marine regression, and, at the time of occupation at Blackpark Plantation East 
(probably in the later Neolithic period; see dating section), the coastline had probably receded to c. 
10m above OD (Firth & Collins ibid.; Mudie & Richardson 2006, 118). However, it is quite 
possible that the site may have been flooded during and after occupation, in connection with minor 
transgressions or extreme storm surges.  
 
The Blackpark Plantation (or Kingarth) stone circle is located a few hundred metres north-west of 
the site (Ritchie & Harman 1996), and less than a kilometre towards the west one finds the 
Stravanan Bay (or Largizean Farm) stone alignment (Ritchie & Harman 1996). Evidence of early 
prehistoric occupation is known from Kingarth Quarry (Mudie & Richardson 2006), The Plan 
(Finlay 2003), Little Kilchattan (Cormack 1985), St. Blanes (McFadzean 1985), and from a cave 
below Dunagoil Hillfort (Marshall 1916; Mann 1925). Bute is generally rich in Neolithic burial 
monuments, although most are situated in the northern part of the island (Henshall 1972; Hughes 
1988, Fig. 1). 
 
THE ASSEMBLAGE—GENERAL 
 
During the fieldwalking of the site, 277 lithic artefacts were recovered. One flint pebble and one 
agate pebble were retained, whereas a number of natural pieces in various other raw materials were 
discarded. The lithic finds are listed in Table 1.  
 
The definitions of the main lithic categories are as follows: 
 
Chips: All flakes and indeterminate pieces the greatest dimension (GD) of which is � 10mm. 
Flakes: All lithic artefacts with one identifiable ventral (positive or convex) surface, GD > 10mm 
and L < 2W (L = length; W = width). 
 
Indeterminate pieces: Lithic artefacts which cannot be unequivocally identified as either flakes or 
cores. Generally the problem of identification is due to irregular breaks, frost-shattering or fire-
crazing. Chunks are larger indeterminate pieces, and in, for example, the case of quartz, the problem 
of identification usually originates from a piece flaking along natural planes of weakness rather than 
flaking in the usual conchoidal way. 
 
Blades and microblades: Flakes where L � 2W. In the case of blades W > 8mm, in the case of 
microblades W � 8mm.  
 
Cores: Artefacts with only dorsal (negative or concave) surfaces – if three or more flakes have been 
detached, the piece is a core, if fewer than three flakes have been detached, the piece is a split or 
flaked pebble.  
 
Tools: Artefacts with secondary retouch (modification). 
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Table 1. General artefact list. 

 
THE RAW MATERIAL—TYPES, CONDITION AND SOURCES 
The assemblage is heavily dominated (87%) by pitchstone (Table 2). Approximately nine-tenth of 
this material is porphyritic pitchstone, with the remaining one-tenth being aphyric. Flint artefacts 
make up 8% of the assemblage, quartz 3%, and pieces of the jet-family 2%; one piece of chalcedony 
was also found (0.3%). 
 
In the present paper, porphyritic pitchstone is defined as pitchstone containing phenocrysts, that is, 
smaller or larger crystals, in its matrix of volcanic glass, whereas aphyric pitchstone has none. Both 
pitchstone forms may contain spherulites, most of which are almost microscopic. Spherulites are 
finely crystalline, usually radiating intergrowths of quartz and feldspar, indicating devitrification of 
the glass (cf. Ballin & Faithfull forthcoming). Not all forms of Arran pitchstone are easily defined as 
either aphyric or porphyritic, but the two forms of pitchstone present in the assemblage from 
Blackpark Plantation East are easily distinguishable: the porphyritic variety is obviously 
porphyritic, as it contains up to 5mm long crystals, most of which appear to be quartz or feldspar, 

 Aphyric 
pitchstone 

Porphyritic 
pitchstone Flint Quartz Chalcedony ‘Jet’ Total 

Debitage        

Chips  1     1 

Flakes 13 171 11 9 1  205 

Blades 2 11 2    15 

Microblades  2     2 

Indeterminate pieces 1 18  1  5 25 

Total debitage 16 203 13 10 1 5 248 

        

Cores        

Single-platform cores  2     2 

Cores with 2 platfs at an angle  1     1 

Irregular cores   1    1 

Discoidal cores 2      2 

Bipolar cores  1 3    4 

Total cores 2 4 4    10 

        

Tools        

Short end-scrapers  3 1    4 

Truncated pieces  1     1 

Pieces w retouched notch(es)  1 1    2 

Denticulated pieces  1     1 

Pieces w edge-retouch 3 6 2    11 

Total tools 3 12 4    19 

        

TOTAL 21 219 21 10 1 5 277 
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and the aphyric variety is either entirely homogenous, without any phenocrysts or visible 
spherulites, or it includes small numbers of almost microscopic spherulites. 
  

 

 
 

In total, 125 of 240 pitchstone artefacts (52%) are more or less abraded, and, of these, 93 pieces are 
so heavily abraded that a new smooth cortex has formed. The abraded surfaces are generally greyish
-black, whereas nicked edges and corners reveal that the original colour of the pieces was much 
darker. Most likely, the original fresh colour of both pitchstone sub-assemblages was black with a 
green tinge.  

The examination of pitchstone artefacts in the stores of National Museums Scotland and Biggar 
Museum showed that grey pitchstone artefacts generally had a weathered, slightly abraded 
appearance, and it is thought that the grey colour is a post-depositional feature (also see Ballin & 
Ward 2008; Ballin 2009). A similar process is known from flint, where slow disintegration starts 
from the outside, and as a first step a cortex develops (Shepherd 1972). Truly grey (mostly steel-
grey) forms of pitchstone are only known from the Glenashdale area of Arran (cf. Ballin & 
Faithfull forthcoming). 

The light-green pieces are more interesting, as they are in most cases dark pitchstones which altered 
their colour as a result of exposure to fire (Fig. 4). This discolouration, which is not superficial, is 
usually associated with some degree of weight-loss, as well as micro-crazing. In some cases, the 
colour may be more light-brown than light-green (eg, the main body of the pitchstone assemblage 
from Torrs Warren; Cowie 1996; Ballin 2009), and in rare instances the pieces may turn completely 
white and disintegrate entirely, with crumbling edges and corners being the first sign of this process 
(see for example the pieces from Lussa Wood I on Jura; Mercer 1980). The pitchstone assemblage 
from Blackpark Plantation East includes a total of five clearly burnt pieces of pitchstone (SF 145, 
162, 213, 220, 230), resulting in a ‘burnt piece ratio’ of 2.3%. These objects are useful indicators of 
the presence of prehistoric fireplaces. 

In 1928, Tyrrell suggested the provisional subdivision of Arran pitchstones into four main types: 
the Corriegills, Glen Cloy, Glen Shurig, and Tormore types (Tyrrell 1928, 229). These types are 
not limited to the pitchstone forms encountered at the eponymous locations, but cover groups of 
related pitchstones from a wider area, and they are defined, primarily, by their presence/absence of 
phenocrysts and spherulites, phenocryst composition, and style of devitrification (also Williams 
Thorpe & Thorpe 1984, 2; Ballin & Faithfull forthcoming). In summary, the Corriegills type 
pitchstone includes a number of aphyric forms of volcanic glass, whereas the Glen Cloy, Glen 
Shurig, and Tormore types are all more or less porphyritic. However, Tyrrell’s classification was 
never intended to be a rigid framework. There is a continuum between many of the groups, and the 
range of rocks is much greater than this classification suggests. As a consequence, Ballin & Faithfull 
(forthcoming) suggests that it is dropped in favour of simple descriptive names based on texture, 
phenocryst assemblages and glass composition.  

The survey (Ballin & Faithfull forthcoming) of Arran pitchstone sources and forms showed that, in 
many cases, porphyritic pitchstone outcrops include pockets or bands of aphyric material, such as 
at Tormore and Auchagallon III on the island’s west-coast. However, the two aphyric and 
porphyritic forms encountered at Blackpark Plantation East are so different, in terms of visible 

 Number Percentage 

Aphyric pitchstone 21 8 

Porphyritic pitchstone 219 79 

Flint 21 8 

Quartz 10 3 

Chalcedony 1 - 

‘Jet’ 5 2 

TOTAL 277 100 

Table 2. General assemblage. Raw 
material composition. 
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phenocrysts and spherulites, that they ought to derive from (at least) two different sources: the 
aphyric pitchstone is exceedingly homogeneous, and the porphyritic pitchstone is exceedingly rich 
in crystalline inclusions.  

To solve this problem of provenance, one porphyritic sample was initially thin-sectioned and 
commented upon by Mrs Elsa Henderson, Rothesay, Bute; and Dr Martin Lee, the Department of 
Earth Sciences at Glasgow University, agreed to thin-section two samples, an aphyric one (SF 83) 
and a porphyritic one (SF 92), which were subsequently analysed by one of the authors (John 
Faithfull): 

SF 83: This is essentially an aphyric pitchstone (Fig 5), although a single microphenocryst of 
plagioclase occurs in the polished thin section (Fig. 8), as well as several smaller microphenocrysts 
of euhedral zircon (Fig 9). As is common in Arran pitchstones, where such microphenocrysts 
occur, they seem to have acted as nuclei for the growth of crystallites. 

Crystallites fall into two groups (Fig 6): very small greenish randomly orientated needles 
(amphibole, or clinopyroxene?) dispersed rather evenly through the brownish glass; and much 
larger green acicular crystallites (amphibole and/or clinopyroxene)  with green or brown "bushy" 
overgrowths (amphibole and/or biotite?), often radiating out from a nucleus, and often surrounded 
by a zone of pale, crystallite-free glass. In cross-section, these crystallites often have a sheaf-like, or 
bow-tie appearance. There are also occasional spherulites, and small masses of pyrite (Fig 7) which 
are partially oxidised to brown goethite. In reflected light, on the polished surface, the yellow 
colour of pyrite can be seen, indicating that some fresh sulphide remains. 

In general, the mineralogy and texture of this pitchstone are typical of many of the pitchstones 
from the Corriegills-Clauchlands area. SF 83 is rather richer in zircon than any of the sectioned 
geological specimens examined in the Hunterian museum dataset, but occasional microphenocryst 
zircons are known in pitchstones from this area. It seems likely that this rock is from the 
Corriegills-Clauchlands area, but aphyric pitchstones are also known from, for example, Monamore 
Glen and the Fairy Glen, so other sources cannot currently be ruled out. 

SF 92: This is a highly porphyritic pitchstone, with phenocrysts of quartz (Fig 14), greenish iron-
rich clinopyroxene (Figs 11-15), and plagioclase feldspar (Figs 10-12), set in a flow-banded brownish 
glass crowded with submicroscopic minute crystallites. In addition to these ubiquitous tiny 
crystallites, larger crystallites occur as isolated acicular crystals or radiating clusters of needle-like 
crystals scattered though the glass (Figs 10, 16), or nucleated on other phenocrysts, especially those 
of quartz or feldspar (Figs 10, 12). Other phenocryst phases are opaque Fe-Ti oxides (Figs 11-14, 17-
18), and zircon crystals (often euhedral – Figs 17-18).  

The crystallite textures, colour of the glass, and phenocryst assemblage are unlike any of the 
examined sections of pitchstones from the well-known porphyritic pitchstone occurrences on 
Arran. The mineralogy is similar to Brodick Schoolhouse, but SF 92 lacks the feathery crystallites, 
and had browner glass seen in the examined sections from the Schoolhouse. The Cir Mhor dyke has 
different sizes and shapes of crystallites in a very pale glass, and it has abundant fayalite, and only 
scarce clinopyroxene. Mineralogically there are similarities to a pitchstone from Torr an Loisgte, 
Glenashdale, but the textures, both of the phenocrysts, and the groundmass, are quite different. The 
Tormore shore pitchstones have a similar mineralogy, but textures, especially of the groundmass, 
are very different. Perhaps the closest match is with pitchstones from Cnocan a' Chrannchuir (Allt 
na Craoibhe) near Blackwaterfoot, but these typically have fayalite as well as clinopyroxene. 

Given the current limited dataset of well-characterised, sectioned pitchstone occurrences on Arran, 
it is thus difficult to reach any definite conclusions about the origins of this pitchstone, other than 
that it must derive from an area outside the Corriegills-Clauchlands district sensu lato (ie, not from 
the Corriegills-Clauchlands Hill area, Monamore Glen, or the Fairy Glen). 
An additional porphyritic sample from Blackpark Plantation East, was sectioned earlier by Elsa 
Henderson of Bute (Figs 19-20). The artefact was sectioned before it could be assessed, and is 
therefore not included in the artefact characterisation below. This rock seems to be quite different 
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Fig. 4. Partially burnt flake in porphyritic pitch-
stone (SF 162). 

Fig. 3. The first fieldwalking of Blackpark Plantation East in 1997. Looking north from the corner 
of the field. 

Fig. 2. Pitchstone flakes in the field at Blackpark 
Plantation  

(courtesy of Anne Speirs, Bute Museum). 
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Figs. 5-9. Photomicrographs of polished thin-section of SF 83. Scale bar on each is 0.1mm.  

Fig. 5 Fig. 6 

Fig. 7 Fig. 8 

Fig. 9 
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Figs. 10-18. Photomicrographs of polished thin-section of SF 92. Scale bar on each is 0.1mm.  

Fig. 10. Fig. 11. 

Fig. 12. Fig. 13. 

Fig. 14. 
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Fig. 18. 

Fig. 17. Fig. 16. 

Fig. 15. 
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from either SF 83 or SF 92. It has abundant fayalite, often in glomeroporphyritic clusters with 
plagioclase, and compared with SF 92, it has much scarcer and smaller clinopyroxene phenocrysts, 
and quite different crystallite textures in terms of size distribution, alignment and morphology. It is 
rather similar to examined slides from the Cir Mhor pitchstone, although Henderson (pers comm.) 
has also suggested similarities to the Schoolhouse pitchstone. However, fayalite is rare in the 
Schoolhouse rock. 
 
The possible exploitation of a range of porphyritic pitchstone sources is also suggested by Ludovic 
Mann’s thin-sectioned pitchstone from Dunagoil, not far from Blackpark Plantation East; he 
concluded that ‘... neither of the specimens shows any resemblance to the rock described by Dr Smellie 
from South Bute; nor are they like the intrusions of Dun Fionn, Monamore Glen, and the Corriegills 
district. The plumose and arborescent microlites [ie, crystallites] which invariably characterise the latter 
are entirely absent, while the augite is not the same as the pyroxene of the Corriegills rocks. The 
phenocrysts resemble those of the Arran outcrops at Glen Shurig and Brodick School, but the former of 
these is ruled out, as its microlites [ie, crystallites] are pyroxene and not hornblende. The origin is probably 
to be found in the latter occurrence’ (Mann 1918, 147). 
 
As part of the investigation of the assemblage, a local outcrop of porphyritic pitchstone was 
inspected (Glencallum Bay, at the southern tip of Bute) by one of the authors (Torben Ballin), but – 
as demonstrated in Fig. 21 – this outcrop was clearly not the source of the Blackpark Plantation 
East pitchstone. This supports the results of the thin-section analysis, and the likely Arran 
connection. 
 
The abraded state of the finds makes it almost impossible to determine whether the raw material 
was procured in pebble form or from primary sources, but the size of many of the porphyritic 
pieces favours the latter option. If some degree of core preparation is taken into account (loss of 
mass), many of the procured nodules / tabular pieces must have had greatest dimensions of 100-
150mm, whereas the pitchstone pebbles collected by one of the authors (Torben Ballin) along the 
shores of Brodick Bay had greatest dimensions of only c. 30mm. 
 
The 15 flints from Blackpark Plantation East are generally in fine- to medium-grained flint of grey, 
greyish-brown, cream and yellow nuances. Most specimens are plain, but marbled pieces are also 
present. Some of the artefacts are translucent with a vitreous lustre, whereas others are matt and 
opaque. The raw material is generally homogeneous and of good quality, but some pieces have 
small inclusions in the form of fossils or chalk balls. The cortex varies from smooth and abraded, to 
slightly rough (semi-fresh), with completely fresh and powdery cortication being absent. It is 
thought that the flints with abraded cortex may have been procured from local or regional pebble 
sources, whereas the flints with semi-fresh cortex may have been imported from outwith the 
region, that is, they represent exotic resources.  
 
In Scotland, imported flint is usually sub-divided into two groups, namely material assumed to 
originate in Yorkshire (or possibly from sources further south in England), and material probably 
deriving from Antrim in Northern Ireland (Saville 1994, 63). The former tends to be light or dark 
grey, vitreous, and translucent, with the latter largely being in cream or yellow colours, matt, and 
opaque. These different attributes suggest that most of the flint imported into the Bute/Argyll area 
is likely to be of Irish origin (as in the cases of the assemblages from Auchategan and Midross, both 
southern Argyll; Ballin 2006a; forthcoming c), although one or two pieces may have been imported 
from north-east England (eg, SF 277). 
 
The condition of the flint varies considerably, with some artefacts being relatively fresh, but most 
specimens have suffered some degree of discolouration, due to the exposure to either air, water, or 
alkaline soil conditions. The disintegrating (‘crumbling’) edges of SF 117 indicate that the latter may 
be the dominant factor. This has resulted in the formation of a light blue to white patination 
(cortication sensu Shepherd 1972). No burnt (‘fire-crazed’) flints were identified. 
 
The site’s quartz generally represents a single form, namely homogeneous white milky quartz 
without any inclusions or impurities. Seven of the collection’s 10 pieces display areas of abraded 
cortex, indicating procurement from a pebble source. This source is likely to have been local, such 
as the Bute shores. No saccharoidal (‘grainy’) quartz was found at Blackpark Plantation East. 
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Chalcedony is usually associated with igneous rocks, and most probably the raw material for 
SF 118, with its abraded cortex, was procured in pebble form somewhere in southern Bute. 
The bedrock of southern Bute is igneous, whereas that of central and northern Bute is either 
metamorphic or sedimentary. 
 
Five indeterminate pieces in a light-weight, black raw material belong to the jet family. This 
family includes jet sensu stricto, lignite, cannel coal, and oil shale (Watts & Pollard 1998). Some 
of the five pieces appear relatively compact, whereas others are clearly laminated. On a scale 
between fully compact and fully laminated (with jet at one end and shale at the other), the five 
pieces from Blackpark Plantation East are most likely to belong to one of the materials near 
the centre of the scale, that is, either lignite or cannel coal. Whether they belong to one or the 
other variety of the jet family, in relation to the present site, the entire category represents 
importation.  
 
 
ARTEFACTS IN APHYRIC PITCHSTONE  
As shown in Table 2, a total of 21 pieces of aphyric pitchstone were recovered, corresponding 
to 8% of the assemblage. This sub-assemblage includes 16 pieces of debitage, two cores (SF 195, 
203), and three tools (SF 001, 169, 251). The debitage consists mainly of flakes, supplemented 
by two blades and one indeterminate piece. The lack of chips – in this case, as in the cases of 
the site’s other raw materials – reflects the fact that the finds were recovered during 
fieldwalking, and not excavation. Approximately three-quarters of all aphyric flakes and blades 
are proximal, medial or distal fragments. 
 
Four more or less intact flakes have average dimensions of 20 x 28 x 9mm. Being generally 
broader than they are long, they fall into the category of ‘squat flakes’. Of the 15 modified and 
unmodified flakes, seven are too fragmented for technological characterisation, whereas five 
are hard-hammer flakes, two were identified as platform flakes, and one flake had suffered 
platform collapse. This sub-assemblage includes no bipolar flakes. 
 
The two fragmented blades (SF 14, 106; Fig 22), both proximal segments, are regular well-
executed pieces with parallel lateral sides and parallel dorsal arrises. SF 14 was defined as a hard
-hammer blade, whereas SF 106 could only be identified as a platform blade. Due to the 
fragmentation, nothing can be said about the original length of the pieces, but the surviving 
blade fragments measure 22-24mm along the long axis. The intact dimensions (width and 
thickness) of the two pieces are 14 x 4mm and 10 x 3mm, respectively. The thicknesses define 
the two blades as relatively delicate specimens. The blank of the fragmented edge-retouched 
blade SF 251 is of similar dimensions (32 x 13 x 6mm). It was identified as a hard-hammer 
blank. Due to extensive post-depositional abrasion, SF 83 was defined as an indeterminate 
piece. It measures 33 x 25 x 13mm. No aphyric preparation flakes were retrieved. 
 
In connection with the characterisation of the collection from National Museums Scotland, a 
new core type was defined. It was labelled ‘discoidal cores of Glen Luce Type’, as this form of 
core is particularly common amongst the pitchstone finds from Glen Luce in Dumfries & 
Galloway (cf., Ballin & Ward 2008), whereas it is more or less absent from assemblages in 
other lithic raw materials. In a sense, this type is a hybrid core form, with elements from 
discoidal cores and cores with two platforms at an angle. It is discoidal, in terms of its general 
shape, but the blanks detached from the two faces are orientated at perpendicular angles to 
each other (Fig 23). 
 
 In contrast to this, most typical cores with two platforms at an angle are rather cubic 
specimens. It is possible that the creation of this core type is a result of the pitchstone blades’ 
exaggerated tendency to curve along the long axis. The two small aphyric cores (SF 195, 203; 
Figs 24-25) from the Blackpark Plantation East site both belong to this core type, although 
they are somewhat more irregular and angular (ie, less discoidal) than the specimens from Glen 
Luce. Their average dimensions are 25 x 23 x 10mm. 
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Figs. 19-20. Photomicro-
graphs of polished thin-
section of sample exam-
ined by Elsa Henderson, 
Bute.  
Fields of view approx. 
1mm and 4mm wide 
respectively. 

 

Fig. 21. A large sample from the 
Glencallum Bay source on Bute next 
to a smaller piece from the Black-
park Plantation site (courtesy of 
Anne Speirs, Bute Museum). 
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Fig. 22. Blades in aphyric pitchstone (SF 251, 14, 106). 

Figs. 24-25. Averse and reverse faces of discoidal core of ‘Glen Luce Type’. This specimen is 
slightly more angular than most other specimens of this type (SF 203). 
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The only tools in aphyric pitchstone are three pieces with simple edge-retouch. One specimen (SF 
251; Fig. 22) is a hard-hammer blade with sporadic edge-retouch (32 x 13 x 6mm), whereas the other 
two retouched pieces (SF 1, 169) are flake fragments with continuous retouch. SF 169 and 251 both 
have slightly notched or serrated modification of one lateral side towards the proximal end. It is 
thought that this may represent hafting retouch, the purpose of which was to hold hafting 
‘string’ (most likely sinew) in place.  

 
The lateral modification of SF 1 is fresh, whereas its general surfaces are abraded. The fresh 
character of the modification indicates ‘scavenging’, where a flake was abandoned and left long 
enough to develop surface discolouration or abrasion, and later picked up and re-shaped by new 
visitors to the site. However, pitchstone is fairly soft (hardness on Moh’s scale from 1-10: c. 5.5, 
where flint is 7), and as abrasion probably develops fairly rapidly on pitchstone in ploughsoil, fresh 
retouch is more likely to represent recent damage from plough impact than deliberate prehistoric 
modification. 
 
ARTEFACTS IN PORPHYRITIC PITCHSTONE  
Porphyritic pitchstone makes up 219 pieces, or approximately eight-tenths of the assemblage (nine-
tenths of the site’s pitchstone artefacts), and, in terms of raw material, it is the collection’s 
dominating element (Tables 1 and 2). As in the case of the aphyric pitchstone (above), this sub-
assemblage includes very small numbers of cores and tools (four and 12 pieces, respectively, or 2% 
and 6% each). The finds in porphyritic pitchstone are also heavily fragmented, with approximately 
80% of the flakes and blades being proximal, medial, or distal fragments. Fourteen lateral fragments 
mainly represent split-bulb fractures (Accident Siret), where hard percussion, in conjunction with 
the raw material’s inherent brittleness and the presence of many large inclusions, caused some 
pieces to split unintentionally along their longitudinal axes. The 203 pieces of debitage are clearly 
dominated by flakes (171 pieces, or 84%), but the assemblage also includes one chip, 11 blades, two 
microblades, and 18 indeterminate pieces.  
 
Eighteen intact, or almost intact, flakes have average dimensions of 34 x 27 x 10mm, characterising 
them as slightly elongated. Due to the seriously fragmented and abraded condition of this sub-
assemblage, it was not possible to define the percussion technique applied to detach most of the 
blanks, but 62 pieces are clearly hard-hammer flakes, one was defined as a bipolar blank, and seven 
are characterised by platform collapse. In four cases, it was only possible to define the flakes as 
having been manufactured in a form of platform technique. The relatively numerous pieces with 
platform collapse probably owe their damaged state to the generally brittle nature of pitchstone and 
the presence of many large inclusions, in conjunction with the application of a fairly robust 
percussion technique.  

Fig. 23. Typical small discoidal core in pitchstone (‘Glen Luce Type’). 
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Apart from two blades (SF 131, 227), all blades and microblades are fragments, making it impossible 
to precisely estimate the average dimensions of the pieces, in particular their lengths (Figs 26-27). 
The dimensions of the two intact blades are 31 x 13 x 8mm and 62 x 29 x 10mm, whereas the 
average width and thickness of all porphyritic blades are 17mm and 8mm. SF 18 is a so-called 
plunging, or over-passed, microblade, where the detachment of the microblade removed the apex of 
the core. Of the 15 blades and microblades, 12 were defined as hard-hammer blades, whereas one 
was identified as a platform blank. Two could not be defined more precisely. 
 
Due to post-depositional abrasion of most of the 18 indeterminate pieces, it is not possible to say 
whether they originally belonged to one or the other of the formal categories tabular ‘scrap’, 
debitage, cores or tools. The average dimensions of these pieces are 30 x 22 x 13mm. No porphyritic 
preparation flakes were retrieved. 
 
Four cores in porphyritic pitchstone were recovered from the site. Two are single-platform cores 
(SF 113, 126; Figs 28-29) with broad flaking-fronts and almost pointed-oval platforms. They are of 
approximately equal size (average dimensions: 34 x 48 x 33mm), and they have plain platforms and 
robustly trimmed platform-edges. They have both been knapped along most of the circumference. 
The platform of SF 126 clearly represents a natural plane of weakness, whereas the curvature of the 
platform of SF 113 suggests that this core may have been based on a large, thick flake, with its 
platform representing the medial section of the flake’s ventral face. Apparently, only small flakes 
were detached from SF 113 and SF 126. 
 
SF 127 is a fairly cubic core with two platforms at an angle (Fig. 30). It measures 43 x 37 x 44mm, 
and one platform is corticated, whereas the other represents an old flaking-front. Most likely, this 
core was originally a single-platform core, with the latter platform being a later addition. The 
platform-edges do not display any trimming. SF 47 is the fragment of a bipolar core (22 x 11 x 
5mm). One terminal and one lateral side have broken off. It is a bifacial piece, in the sense that 
flakes were detached from two opposed flaking-fronts. Prior to fragmentation, it had one set of 
terminals (one flaking axis), indicating that it was not re-orientated during reduction. 
 
This sub-assemblage includes 12 tools, such as, three short end-scrapers, one truncated piece, one 
notched piece, one denticulate, and six pieces with edge-retouch. One of the three scrapers (SF 143; 
Fig. 31) is fairly abraded, but otherwise intact. It is based on an elongated hard-hammer flake (36 x 
21 x 8mm) with a straight to slightly convex, steep working-edge at the distal end. It may have had 
some blunting along the right lateral side, but most of the fresh  lateral ‘modification’ is thought to 
be modern damage (probably from plough impact). SF 166 is a small end-scraper on a hard-hammer 
flake (31 x 21 x 8mm). Its distal end has broken off, thus removing most of its scraper-edge. In its 
present state, the former presence of a scraper-edge is only indicated by surviving convex retouch at 
the right corner of the flake’s distal break. SF 181 is the broken-off, convex, steep working-edge of a 
small end-scraper (15 x 25 x 8mm). The modification is relatively ‘flimsy’ and the implement was 
probably an expedient piece. 
 
One piece with an oblique distal truncation (SF 149; Fig. 32) was retrieved from the site. It is based 
on a fairly large, robust hard-hammer blade (56 x 23 x 16mm), and it is thought that this implement 
may have functioned as a knife. The left lateral side, which is the more acute of the two sides, is 
probably the knife’s cutting-edge. SF 12 is the proximal segment of a hard-hammer flake (29 x 28 x 
8mm) with a retouched notch in the left lateral side. The chord of the notch is 6 mm, and the piece 
has some additional retouch on either side of the notch. SF 192 is a small hard-hammer flake (31 x 
23 x 8mm) with crude denticulation along the distal edge, and along the left lateral side. The left 
distal corner has broken off, and most probably the two stretches of denticulation met at this 
corner prior to fragmentation. 
 
Five (SF 76, 157, 158, 238, 267) of six pieces with edge-retouch are proximal, medial and distal 
fragments of considerably larger implements (GD = 14-34mm). Only SF 164 is (almost) intact, 
measuring 34 x 22 x 10mm. Three edge-retouched pieces (SF 76, 157, 164) have surviving bulbar 
areas, which define those pieces as two hard-hammer blanks and one bipolar blank. Apart from SF 
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76 (Figs 33-34), which is on a robust blade, all edge-retouched pieces are based on flakes. This tool 
group probably includes artefacts and fragments of artefacts with different functions. 
 
 
ARTEFACTS IN FLINT 
 
Only 21 pieces of worked flint were recovered from the site (c. 8%), making this sub-assemblage as 
numerically small as that in aphyric pitchstone. Thirteen pieces are debitage, whereas four are cores, 
and four tools. The flint debitage embraces 11 flakes and two blades. The technologically definable 
flakes include seven hard-hammer flakes, one platform flake, and two bipolar flakes, whereas the 
only definable blade is a hard percussion blank.  
 
The cores are dominated by three medium-to-small bipolar specimens (SF 101, 112, 274), with the 
smallest one measuring 25 x 15 x 5mm and the largest 39 x 26 x 12mm. SF 112 has been damaged, 
and it is missing one of its original two terminals. SF 101 and 112 are both unifacial pieces with a 
single set of terminals (ie, they were not re-orientated during production), whereas SF 274 is a 
bifacial piece with two sets of terminals (ie, it has been re-orientated). SF 108 is an early-stage 
irregular (ie, multi-directional) core from which four flakes have been detached (the removal of less 
than three flakes would have defined the piece as a split pebble; see key definitions above). It is 
relatively large (63 x 51 x 40mm), and rust traces indicate that some damaged edges, as well as some 
circular impact points, may have been formed by plough impact. 
 
All the flint tools are simple expedient pieces, characterised by a minimum of modification. SF 273 
has been classified as an end-scraper (27 x 24 x 8mm), but parts of the flimsy, distal retouch may 
actually be use-wear or damage from processing hard materials (eg, wood, antler or bone). The 
delineation of the working-edge is denticulated. The platform of the implement is finely faceted in a 
manner usually associated with blanks detached from Levallois-like cores. One medial fragment of a 
weathered blade (SF 111; 23 x 11 x 7mm) has a lateral notch (chord = c. 5mm). Two flake fragments 
(SF 105, 272) have fine blunting along one lateral side. SF 105 is the proximal fragment of a hard-
hammer flake, whereas SF 272 is the distal fragment of an indeterminate flake. The two edge-
retouched pieces are of approximately equal size, with average dimensions of 36 x 25 x 8mm.  
 
 
ARTEFACTS IN QUARTZ, CHALCEDONY AND ‘JET’ 
 
The quartz assemblage consists of 10 pieces, all of which are debitage. Nine of the pieces are flakes, 
with five specimens being definable as hard-hammer flakes and two as bipolar pieces. The average 
dimensions of the six intact flakes are 29 x 22 x 10mm. One small indeterminate piece measures 17 x 
15 x 11mm. No quartz cores or tools were recovered. The absence of cores and tools also 
characterised the quartz assemblage from Auchategan in Argyll (Ballin 2006a), and the quartz 
assemblage from Midross, also in Argyll (Ballin forthcoming c), included three bipolar cores, but no 
tools. 
 
Numerically smaller sub-assemblages of raw material include one piece in chalcedony and five in 
‘jet’. SF 118 is a small (23 x 27 x 11mm) hard-hammer flake which was struck off a chalcedony 
pebble without prior preparation. The distal edge is somewhat chipped, but it is not possible to 
determine whether this represents use-wear or post-depositional damage. 
 
Five pieces were identified as members of the jet family (SF 278-282). Although some of the ‘jet’ 
pieces appear relatively compact, others are clearly laminated, and on a scale between fully compact 
and fully laminated (with jet at one end and shale at the other), the five pieces from Blackpark 
Plantation East are most likely to belong to one of the materials near the centre of the scale, that is, 
either lignite or cannel coal (Watts & Pollard 1998). The five objects were all classified as 
indeterminate pieces (GD = 11-39mm), mostly with flat cubic (tabular) shapes. Due to post-
depositional abrasion (caused by marine transgressions, flooding or ploughing), it has not been 
possible to identify any signs of the pieces having been deliberately shaped. 
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TECHNOLOGY 
 
In this chapter, the authors focus almost entirely on the production of the site’s blades, and the 
operational schema responsible for their manufacture. The rationale for this is that, in most 
material cultures where blades were manufactured, little effort was invested in producing the flakes 
(most of which represent waste), whereas the manufacture of blades required more skill, attention, 
and planning. For this reason, flakes in a blade-bearing assemblage are usually quite anonymous (‘a 
flake is a flake is a flake’ ), whereas the blades (and their associated operational schema) may be not 
only distinct, but even diagnostic. 
 
The industry is clearly dominated by flake production, with blades only amounting to c. 6%. It has 
been proposed (Bordes & Gaussen 1970), that a blade ratio of 20% is required to define an industry 
as a specialised blade industry, but this view is not shared by the present authors. Although the 
Blackpark Plantation East assemblage includes many fewer blades than the suggested 20%, the 
recovered blade blanks are evidently products of an industry producing intentional blades. Most of 
the site’s blades are broad and robust macroblades, detached entirely by the application of hard 
percussion (a small proportion of the flakes were manufactured in bipolar technique), but they are 
obviously standardised products. 
 
The two blades in aphyric pitchstone (SF 14, 106) are both broken pieces. Their widths and 
thicknesses are 14 x 4mm and 10 x 3mm, respectively. Most of the porphyritic blades are also 
fragmented specimens, but two pieces are intact (SF 131, 227). The dimensions of the two intact 
blades are 31 x 13 x 8mm and 62 x 29 x 10mm, whereas the average width and thickness of all 
porphyritic blades are 17mm and 8mm.  
 
Subjectively, the site’s blades appear to form two groups – a group of relatively narrow specimens, 
and one composed of distinctly broader pieces. In Fig. 35, the widths of all blades from Blackpark 
Plantation East are shown, and – although the statistically small population should be borne in 
mind – two groups are discernable. Blades belonging to Group 1 have widths between 8mm and 
17mm, whereas blades from Group 2 have widths between 22mm and 29mm. No blades have 
widths between 18mm and 21mm. The two aphyric blades, as well as one modified blade in this 
material, all belong to Group 1, whereas the porphyritic unmodified and modified blades are 
distributed across the two groups. 

 
In terms of the finer technological details, another dichotomy appears. Two aphyric blades (SF 14, 
106), as well as one retouched blade-like flake in the same material (SF 169), all have abraded 
platform-edges, whereas most of the 15 unmodified/modified porphyritic blades have entirely 
unprepared platform-edges. Only SF 131, which is a very regular intact macroblade of Group 2, has 
neat platform-edge trimming (it should be noted that, although trimmed porphyritic blades are 
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Fig. 26. Blades in porphy-
ritic pitchstone (SF 131, 

150, 171). 

Figs. 28-29. Two single-platform cores in porphyritic pitchstone (SF 113, 126). 

Fig. 27. Blades: left) in porphy-
ritic pitchstone, and right) in 

aphyric pitchstone (SF 131, 14). 
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Fig. 30. Core with two platforms 
at an angle in porphyritic pitch-

stone (SF 127). 

Fig. 31. Short end-scraper 
in porphyritic pitchstone 

(SF 143). 

Fig. 32. Piece with oblique 
truncation in porphyritic pitch-

stone (SF 149). 

Figs. 33-34. Fragmented blade 
with crude edge-retouch  
(SF 76).  

In Fig. 34 (right), the artefact is 
held slightly at an angle to allow 
the lateral modification to be 
seen more clearly. 
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almost absent, both porphyritic single-platform cores SF 113 and SF 126 display robust trimming of 
their platform-edges).  

The platforms of the aphyric blades include several regularly faceted examples (SF 14, 106), 
although the faceting is not as fine as on blades associated with Late Neolithic Levallois-like 
production (Ballin forthcoming a; forthcoming d). Apart from one faceted piece (SF 134), all 
porphyritic blades either have plain platforms or ‘corticated’ platforms (ie, platforms consisting of 
natural planes-of-weakness). To sum up: the site’s aphyric blades seem to have been more carefully 
prepared than their porphyritic counterparts. 

The question, then, is what these groupings tell us about the Blackpark Plantation East assemblage? 
It is relatively well-known (eg, Pitts & Jacobi 1979; Ballin 2004) that blade width is a 
chronologically significant attribute, and that blades tend to grow wider through the British 
Neolithic period. Quite possibly, Group 1 (relatively narrow blades) and 2 (relatively broad blades) 
represent earlier and later Neolithic visits to the site (see dating section), whereas the more and less 
technologically accomplished groups may be chronologically defined (different technological 
traditions in the earlier and later Neolithic periods) or the latter groups may simply represent 
attempts by the prehistoric knappers at adapting to the two raw materials’ different flaking 
properties. 

In terms of flaking properties, both raw materials (ie, pitchstone per se) are characterised by an 
exaggerated tendency to curve along the blanks’ long axes, leading to the production of many 
overshot blades, as well as core forms unique to pitchstone (cf, Ballin 2009; Ballin & Ward 2008). 
The main difference between the two raw materials, is the absence of inclusions (aphyric 
pitchstone) contra the presence of many large inclusions (porphyritic pitchstone). When examining 
the blades in porphyritic pitchstone, it is evident that most breaks – including simple snap fractures, 
broken-off corners/working-edges, as well as split-bulb fractures (Accident Siret) – initiated from 
either a large spherulite or phenocryst. This meant that, simply to hope for some blades to survive, 
these blanks had to be made larger (broader and thicker). It probably also rendered the finer forms 
of platform-edge preparation (fine trimming and abrasion) almost obsolete, as these subtleties were 
counteracted by weaknesses associated with the porphyritic pitchstone’s numerous inclusions. 

The identified pitchstone core forms include two small discoidal specimens (irregular variants of 
Glen Luce Type cores) in aphyric pitchstone, and broad single-platform cores, a core with two 
platforms at an angle, and a diminutive bipolar core in porphyritic pitchstone. No crested pieces or 
core tablets were recovered, but due to the statistically small size of the assemblage this may not 
necessarily disprove the use of cresting or platform rejuvenation (‘absence of evidence is not 
necessarily evidence of absence’).  

Examination of the largely aphyric, and predominantly Early Neolithic material from Biggar in 
South Lanarkshire (Ballin & Ward 2008) led to the conclusion that ‘.... initial core preparation took 
place (cresting), but that core preparation between the individual blank series may have been a less 
common occurrence (core tablets). The latter may be an effect of the [aphyric] raw material’s general 
attributes, such as the fact that it was provided in the form of relatively small tabular pieces. It is possible 
that these diminutive cores would be spent fairly quickly, and discarded after only one or two blank 
series, thus making platform rejuvenation less relevant’. 

The finds from the two Machrie Moor sites on Arran, Machrie Moor I and XI, are dominated by 
porphyritic pitchstone but aphyric pitchstone is also present. Diagnostic artefacts suggest that the 
two collections are mainly Late Neolithic, but supplemented by Late Mesolithic and Early 
Neolithic finds. In both cases, preparation flakes were recovered (primarily crested pieces), but they 
are thought to be associated with a number of typical Levallois-like cores in porphyritic pitchstone 
(cf., Ballin 2009; forthcoming a). The blades from the two Machrie Moor sites also include many 
pieces with finely faceted platform remnants. This form of preparation is also associated with the 
reduction of Late Neolithic Levallois-like cores (Ballin forthcoming a).  

Although most of the Machrie Moor collections, as well as most of the Blackpark Plantation East 
assemblage, is datable to the same general period, the later Neolithic (see dating section), 
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porphyritic pitchstone seems to have been reduced by following two different operational schemas: 
at Machrie Moor, a complex operational schema centred around the production of broad blades 
from highly specialised Levallois-like cores, and including relatively sophisticated core preparation, 
and at Blackpark Plantation East broad blades were manufactured from simpler single-platform 
cores, with the occasional platform-edge trimming being the only form of core preparation 
identified on the blades.  

At Blackpark Plantation East, bipolar reduction of pitchstone was probably an ad hoc form of 
reduction, which was applied in exceptional circumstances, and mainly in connection with flake 
production. It is not thought to have formed part of the site’s main operational schema.  
 

Table 3. Applied percussion techniques: unmodified and modified flakes and blades. 
 

 

 

 

 

 

 

 

 

 
 

The flint industry appears to have focused on the simultaneous production of blades and flakes, 
whereas the quartz industry seems to have attempted to mainly produce elongated flakes. In basic 
terms, flint and quartz were reduced more or less in the same manner as pitchstone. Although the 
different raw materials in Table 3 are difficult to compare (due to huge differences within the 
categories ‘indeterminate platform technique’ and ‘uncertain’, and due to small numerical sizes of 
some sub-assemblages), certain trends seem obvious: 

• Soft percussion was not applied at all 

• Hard percussion dominates all four sub-assemblages 

• Bipolar technique was used as a supplement to hard-hammer percussion (flake production) 

However, variation is noticeable. Although the flint and quartz sub-assemblages are statistically 
small, they do include higher ratios of bipolar flakes, and two of the three flint cores are bipolar. 
This may reflect differences in the shape of the procured raw materials, where pitchstone 
(particularly the porphyritic variety) was obtained mainly in the form of large tabular or cubic 
pieces, whereas flint and quartz (judging from the presence of abraded cortex) were acquired as 
relatively small pebbles. It is generally accepted, that small pebbles are ill-suited for platform 
technique (eg, Finlayson 2000, 105; Callahan 1987, 63), as i) they do not contain sufficient mass to 
allow the necessary decortication and preparation of platforms, flaking-fronts and platform-edges, 
ii) due to their generally small size and curved exterior, primary blows tend to glance off these 
pebbles; and iii) small pebbles have so little mass that a blow tends to move the hand and pebble, 
rather than detach a flake. This probably meant that, in the case of pitchstone, bipolar technique 
was largely used as a means of exhausting abandoned platform cores, with particularly the smaller 
flint and quartz pebbles having been reduced entirely by the application of bipolar technique. 

For further comparison of Neolithic pitchstone, flint, quartz, and chert assemblages, and their 
associated technologies (operational schemas), also see Ballin (2006) and Ballin (forthcoming c).  

   Number     Per cent   

 
Aphyric 

pitchstone 
Porph. 

pitchstone Flint Quartz Total Aphyric 
pitchstone 

Porph. 
pitchstone Flint Quartz Total 

Soft percussion 0 0 0 0 0 0 0 0 0 0 

Hard percussion 7 74 7 5 93 39 38 47 56 39 

Indeterminate plat-
form technique 3 5 1 0 9 17 2 7 0 4 

Bipolar technique 0 1 2 2 5 0 1 13 22 2 

Platform collapse 1 7 0 0 8 5 4 0 0 3 

Uncertain 7 109 5 2 123 39 55 33 22 52 

   TOTAL 18 196 15 9 238 100 100 100 100 100 
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ON-SITE ARTEFACT DISTRIBUTION AND ACTIVITIES  

When Chris Barrowman carried out his initial fieldwalking of the site in 1997, the positions of all 
pitchstone, flint, and quartz artefacts were recorded in a grid system. The distribution of these 
artefacts is shown in Fig. 36, where at least one obvious concentration is noticeable. Towards the 
north, further individual artefacts were recovered. The Ordnance Survey maps of the site do not 
clearly show the micro-topography of the location, but inspection of the site showed that the lithic 
finds were made at the western end of a low depression, which towards the east connects this 
depression with Kilchattan Bay. Most likely, the prehistoric settlement was at the inner end of a 
small inlet, where boats could safely be pulled ashore. 

The distribution of individual artefact classes was looked into, such as raw material categories, 
blades, cores, and tools. However, no distribution patterns could be discerned, and it is thought 
that the position of the artefacts may have been affected by post-depositional factors. The specific 
find location of the lithics – more or less along the inner shores of what must in prehistory have 
been a small inlet – suggests that most of the objects outside the main concentration may have been 
removed from this cluster by currents (for example in connection with autumn storms, high tides, 
and north-easterly winds) and re-deposited along the northern slopes of this inlet. The only other 
logical interpretation of the distribution displayed in Fig. 36 is that artefacts at the centre of  the site 
are so far below the present surface that they remain unaffected by ploughing. Although the 
horizontal scattering of artefacts by modern ploughing cannot be ruled out entirely, plough-
induced displacement is usually associated with heavily sloping fields, and comparison of artefact 
distributions in and below the ploughsoil of non-sloping fields (eg, Andersen 1972, 13) have 
frequently revealed surprisingly similar spatial patterns. 

 

The relative distribution of all lithic artefacts from the initial fieldwalking is shown in Fig. 36. The 
circular arrow shows the possible movement of artefacts in connection with hypothetical flooding of the 
site in prehistoric times. Please see accompanying CD-ROM for this illustration. 
 

The main concentration itself is relatively large, probably c. 70 x 30m (Fig. 36, please see CD). A 
concentration of this size indicates either a very large settlement or repeated settlement over an 
extended period. Scrutiny of the concentration reveals the presence of one large cluster towards the 
east and a smaller cluster towards the west. Although some tools are present, most of these are 
fairly plain and expedient. It is possible that the main purpose of Blackpark Plantation East was to 
operate as a landing site for Arran pitchstone and other forms of exotic lithic material (English/
Irish flint, jet, etc.), and the tools were simply manufactured with as little effort as possible to deal 
with ad hoc tasks (food processing, etc.).  

In a number of papers (eg, Ballin & Ward 2008) it has been suggested that several large pitchstone 
concentration in southern/central Scotland and Northern Ireland may have functioned as local 
redistribution centres for Arran pitchstone. It is quite possible that Blackpark Plantation East 
should be perceived as one such centre. The marked dominance of porphyritic pitchstone (where 
most pitchstone off the island of Arran is aphyric) may indicate that this particular redistribution 
centre only served the Isle of Bute. Apparently, porphyritic pitchstone is quite common on Bute 
(eg, Dunagoil, Kingarth Quarry, The Plan; Mann 1918; Rees 2001; Finlay 2003). See discussion 
section, below, for further debate of pitchstone exchange and Scottish Neolithic territories. 

 

DATING OF THE LITHIC ASSEMBLAGE  

The present assemblage includes no strictly diagnostic artefact types, but it is hoped that future 
fieldwalking across the site will provide precise dating evidence. More broadly diagnostic material is 
available, however. This includes the collection’s raw material composition, as well as technological 
attributes.  
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Examination of pitchstone assemblages from the main Scottish museums suggests that, on the 
Scottish mainland, all worked pitchstone is post Mesolithic and pre Bronze Age (although the 
recovery of pitchstone from Argyll Bronze Age burial monuments suggests that pitchstone was 
used beyond the Neolithic period in western Scotland; Ballin 2009). In the case of the assemblage 
from Blackpark Plantation East, the main chronological indicator is the collection’s status as the 
product of a broad blade industry, as the above-mentioned examination of pitchstone assemblages 
from Scottish museums also indicates that, at the very beginning of the Early Neolithic period, 
pitchstone assemblages are dominated by microblades (eg, the bulk of the material from 
Auchategan, Biggar, and Glen Luce; Ballin 2006; forthcoming e; Ballin & Ward 2008), whereas the 
blades gradually grow broader through the period and, at the end of the Neolithic period, 
assemblages are dominated by broader blades (eg, Machrie Moor on Arran, Barnhouse on Orkney; 
Ballin 2009; forthcoming b). 

The blades from the present collection are without doubt the broadest blades the authors have 
encountered in Scottish pitchstone, with several of the largest blades reaching widths just short of 
30 mm. In Scotland, blades of this size are rare in any lithic raw material, and blades of this calibre 
can only be datable to the later Neolithic. It is thought that blades as such are phased out during the 
Late Neolithic period, suggesting a probable date for the finds from Blackpark Plantation East in 
the early half of the Late Neolithic. 

The examined pitchstone museum collections (Ballin 2009) also suggest that, outside Arran, the use 
of porphyritic pitchstone increases through the Neolithic period. There may be a number of 
reasons for this, including functional as well as non-functional factors. In terms of functionality, it 
would simply not have been possible to produce microblades or narrow broad blades (with 
microblades and broad blades being narrower and broader than 8 mm, respectively; eg, Wickham-
Jones 1990, 73; Ballin 1996, 9) in the porphyritic pitchstone encountered at Blackpark Plantation 
East. A devastatingly large proportion of the blades would simply have broken, or suffered 
platform collapse, as a consequence of the raw material’s huge crystalline inclusions. Microblades in 
pitchstone can only be based on aphyric material.  

This, however, does not explain why the blades from Blackpark Plantation East are in porphyritic 
pitchstone, as aphyric material would have worked just as well. Most probably, the shift in raw 
material preference is associated with non-functional reasoning, such as symbolic or strategic 
factors. Possible symbolic explanations could be the association of different raw materials with 
specific values (eg, totemic), and the shift in preference from aphyric to porphyritic pitchstone may 
be a question of changing religious views (cf., Topping 2005). Likely strategic explanations could be 
a shift in alliances, from alliances with people on Arran in control of the island’s aphyric pitchstone 
sources (the east-coast of Arran) to alliances with people on Arran in control of porphyritic 
pitchstone sources (the island’s northern, western and southern parts). Presently we do not know 
why this shift took place, just that it did, thus dating the main occupation at Blackpark Plantation 
East to the later part of the Neolithic period. 

The aphyric blades and the porphyritic blades were apparently prepared in different ways, with the 
aphyric ones displaying abrasion of their platform-edges, whereas the porphyritic ones are either 
unprepared or they may have been trimmed. This suggests the presence, at the location, of blanks 
from two different technological traditions, or industries, and probably material from different 
parts of the Neolithic period. This is supported by the separation of the blades into two groups, 
relatively narrow broad blades and much wider broad blades (Fig. 35). As mentioned above, the 
large size of the area covered by the main concentration, as well as the presence within this 
concentration of a larger and a smaller sub-concentration, also indicate visits to the site at different 
times through the Neolithic period. 

In summary, the lithic finds from Blackpark Plantation East are thought to date to the Neolithic 
period. Most likely, the bulk of the lithics date to the later part of this period, probably around the 
transition between the Early and Late Neolithic periods or slightly later, with a smaller supplement 
of finds dating to an earlier stage of the Neolithic, but not the very earliest stage. 
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BRIEF SUMMARY AND DISCUSSION  

As mentioned above, the assemblage from Blackpark Plantation East is highly unusual in several 
respects: 

• Apart from Ballygalley in Northern Ireland (c. 500 pieces), it is presently the largest individual 
pitchstone assemblage outwith the island of Arran; with 240 pieces of worked pitchstone it 
supersedes even the most impressive assemblages from the Biggar area in South Lanarkshire, and the 
Luce Bay area in Dumfries & Galloway. However, the 240 pitchstone artefacts are the fruits of only 
two walk-overs, and it is possible that the number of pitchstone pieces, for example after a 
hypothetical excavation, would outnumber even Ballygalley (see post-script). 

• The pitchstone component of the Blackpark Plantation East assemblage is heavily dominated by 
porphyritic pitchstone, where most of the worked pitchstone encountered off Arran is aphyric 
material. The latter represents forms generally found in the area immediately south of Brodick, 
whereas the porphyritic pitchstone from the present site has been identified by thin-section analysis 
as raw material from other parts of the island. Perhaps surprisingly, the sectioned samples suggest 
that the porphyritic pitchstone has almost certainly been procured from a number of different 
outcrops. 

• By typo-technological analogy, it has been possible to date the bulk of the assemblage (including 
the broadest blades) to the later part of the Neolithic period, probably the earlier part of the Late 
Neolithic. The aphyric pitchstone, and the narrower blades, may date to a slightly earlier part of 
the Neolithic period, albeit not the earliest part. Most other assemblages discovered outwith Arran 
(generally heavily dominated by aphyric pitchstone and very narrow blades) are thought to date to 
an early stage of the Early Neolithic period (Ballin 2009), although exceptions exist (eg, Barnhouse 
on Orkney, Torrs Warren in Dumfries & Galloway, and others; Ballin forthcoming b; Cowie 
1996). 

It is the authors’ view that the most interesting aspect of the present assemblage is the information 
it offers on prehistoric raw material procurement, territorial structures and exchange networks. 
These matters have been touched upon recently in connection with the discussion of the pitchstone 
assemblages from Biggar and Barnhouse (Ballin forthcoming b; Ballin & Ward 2008) and, in 
concert, the major northern British pitchstone collections reveal interesting trends. 

In terms of procurement, there is no doubt that the Blackpark Plantation East pitchstone derives 
from Arran: the porphyritic pitchstone from either the northern, western, or southern parts of the 
island, and the aphyric pitchstone from Arran’s east-coast. It is presently uncertain which specific 
outcrops were exploited (cf. Ballin & Faithfull forthcoming). It is possible that the aphyric and 
porphyritic pitchstone represent two or more visits to the site, and that the two forms of pitchstone 
were quarried during different stages of the Neolithic period. 

 

 

 

 

 

 

 

 

Summary examination of the pitchstone in the stores of National Museums Scotland, indicated a 
tripartite distribution pattern across Scotland (Table 4). This trend is strengthened by the analysis of 
archaeological pitchstone from other Scottish museums (Ballin 2009). Based on this distribution, a 

Table 4. Average number of pitchstone 
artefacts per site per region.  
In this table, the regions are sequenced 
according to their distance from Arran. 
The figures are based on analysis of ar-
chaeological pitchstone held by National 
Museums Scotland. 

Zone I Arran 63.4 

Zone II South-west 30.5 

 West 17.6 

 South-east 2.2 

Zone III East 3.8 

 North 1.0 

N.A. Unknown prov. 5.7 
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number of distribution zones are suggested (Fig 37). The Roman numerals (I-III) in Fig. 37 refer to 
three main pitchstone zones, which are defined by a combination of decreasing assemblage size and 
decreasing typological variability with increasing distance to the raw material sources on the Isle of 
Arran. Arran itself represents Zone I (local procurement: general use of pitchstone throughout the 
Mesolithic, Neolithic and Early Bronze Age periods), the mainland east of Arran Zone II (regional 
procurement: pitchstone occasionally forms substantial proportions of assemblages; exclusively an 
Early Neolithic resource, apart from in Argyll and the Southern Hebrides, where pitchstone use 
may have continued into later periods), and beyond this area, in Zone III, the frequency of 
pitchstone drops markedly (exotic procurement: individual pieces; exclusively an Early Neolithic 
resource). 

Although the distribution of the presently available pitchstone suggests the existence of a number 
of large redistribution centres (Fig. 37), it also indicates a difference in the redistribution form in 
different parts of northern Britain. Three of the proposed redistribution centres – Biggar, Luce Bay, 
and Ballygalley – may have serviced larger areas of land, whereas the situation may have been 
slightly different in the area of Argyll & Bute, including the Southern Hebrides. The latter area is 
characterised by multiple Norwegian-style fiords and archipelagoes, which could only with 
difficulty have been supplied by a single centre. Although the assemblage from Blackpark 
Plantation East is impressively large, numerous other sizeable assemblages are known from this 
area, possibly representing other smaller redistribution centres, servicing individual islands or 
fiords. These assemblages are listed in Table 5. 

Table 5. Significant pitchstone assemblages in Argyll & Bute. 

 

 

 

 

 

 

 

 

 

At present, it is not possible to say whether the 
perceived different redistribution patterns of Biggar / 
Luce Bay / Ballygalley and Argyll & Bute / Southern 
Hebrides are mainly due to different social structures 
in local territories or simply differences in 
topographical / logistical demands. This, however, is 
probably more a form of ‘chicken-and-egg’ discussion, 
as the organisation of a hierarchy of centres and sub-
centres in the area of Argyll & Bute / Southern 
Hebrides would probably have triggered the 
formation of a complex hierarchical social structure, 
even if it were initially based on functional reasoning 
associated with topographical / logistical demands. 

The above-mentioned examination of the pitchstone 
collection of National Museums Scotland also 

Fig. 37. Pitchstone distribution zones, and concentrations 
of larger pitchstone assemblages. 

 Numbers 

Blackpark Plantation East, Bute (present paper) 240 

Auchategan, Glendaruel, Argyll (Ballin 2006a) 90 

Lussa Wood 1, Jura (Mercer 1980) 67 

Ellary Boulder Cave, northern Kintyre (Tolan-Smith 2001) 62 

Balloch Hill, southern Kintyre (Peltenburg 1982) 54 

Lealt Bay, Jura (Mercer 1968) 34 

Midross, Loch Lomond, Argyll (Ballin forthcoming c) 27 
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revealed that the ratio of porphyritic pitchstone is higher in Argyll & Bute / Southern Hebrides 
than in the remaining parts of Scotland (apart from Arran itself). The reason for this may simply be 
an uneven distribution in the various parts of non-Arran Scotland of material from the Early and 
Late Neolithic periods (as mentioned above, Early Neolithic microblades would have required the 
use of aphyric pitchstone, whereas the later Neolithic broad blades could have been produced in 
either form of pitchstone), or it may represent an actual difference, indicating contacts between 
different parts of Arran with different parts of the Scottish mainland and its islands. 

The latter option is supported by an observation made by Joanna Wright (2004), University of 
Manchester: ‘On a recent visit to Arran, I talked to an elderly resident who recalled that during her 
childhood there were small puffer boats that people could hop on to travel short distances around the coast, 
rather than travelling overland. She told me that earlier last century the occupants of each side of the 
island were practically unaware that the other existed, and instead had greater contact with those on the 
adjacent mainland’. Although the following is somewhat conjectural, it is possible that eastern 
Arran (with its outcrops of aphyric pitchstone) traded mainly with the immediately adjacent parts 
of mainland Scotland (western Central Belt and south-west Scotland), whereas northern and 
western Arran (with its outcrops of porphyritic pitchstone) traded mainly with the mainland north 
of Arran, Bute, Kintyre, and the archipelago of the Southern Hebrides. 

However, these various suggestions could not be tested finally until the main pitchstone project 
(the Scottish Archaeological Pitchstone Project) had been completed (for final conclusions, see 
Ballin 2009). 
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POST-SCRIPT 

Since this paper was completed, new finds have been recovered at Blackpark Plantation East in 
connection with the excavation of two areas of black soil. The excavation, which was carried out by 
Dr Sarah Phillips, Addyman Archaeology, and Anne Speirs, Bute Museum, resulted in the retrieval 
of 164 pieces of mainly porphyritic pitchstone, some flints, and prehistoric pottery. According to 
Dr Alison Sheridan from the National Museums Scotland, the pottery sherds are not very 
diagnostic, but they are unlikely to date to the very earliest part of the Neolithic period.  

Dr Ballin inspected the lithic finds for Dr Phillips and Mrs Speirs, and provided the following 
summary statement: The pitchstone artefacts are not all that revealing, as few of them have been 
modified into tools, but the flint artefacts are. The size and quality of the blades are consistent with a Late 
Neolithic date, and one broad flake has very typical - and highly diagnostic - fine faceting of its platform 
remnant, as is generally seen on flakes and blades from so-called Levallois-like cores. These cores were 
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introduced at the beginning of the Late Neolithic period, and they represent a highly specialized 
operational schema, aiming at the production of flakes and blades for chisel-shaped arrowheads and 
serrated pieces and other cutting implements. The long blade is a beautiful serrated piece, with two 
opposed finely serrated edges. 

The authors would like to thank Dr Phillips, Mrs Speirs, and Dr Sheridan for permission to 
mention the lithic finds and the pottery from the recent Blackpark Plantation excavation. 
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