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INTRODUCTION

ON the western face of the Pennines, close to the town of Burnley 
(see Figure 1, and Ordnance Survey 6" sheets, Lancashire, 

LXIV, N.E. and LXV, N.W.), there is ample evidence for the 
presence of man during post-glacial times. There are not many 
places on these moors, wherever the peat has been denuded, that 
a careful search does not reveal evidence in the form of flint chip- 
pings, flakes, or implements. In recent years, owing to the fact 
that the area has been well combed by flint hunters, such finds are 
now fewer on the exposed surfaces. A selection of implements 
found by the writer, chiefly between the years 1935 and 1945, are 
illustrated in this report.

The Mesolithic material belongs in general to the Tardenoisian 
cultural tradition, but, while both broad and narrow flakes are 
present, geometric forms, other than the triangular, are extremely 
rare. Less than a dozen micro-burins have been collected from 
the sites under discussion. Of the twenty sites identified, at least 
five disclose a mixture of industries which suggests a succession 
of occupations from Mesolithic times onwards. The flints of all 
periods are found lying immediately at the base of the peat and 
within the top four inches of the peat-stained loam or sand, which 
was the old ground surface formed out of the eroded sandstone. 
No hearths have been located. These sites stand well above the 
glacial deposits which lie along the lower slopes of the hills. The 
majority are found at elevations between 1000' and 1300' above 
sea level, but a few occur up to 1400'. The sites chosen were those 
which would receive the maximum amount of sunshine, and were 
placed on the eastern and southern faces of minor ridges whose 
main axis lies north and south. In all cases, streams flow a short 
distance below the sites.

The only local supply of flint is from the glacial drift, and it is 
of poor quality, but most of the tools found are made from materials 
which must have been imported, and include white, mottled-grey, 
clear light-brown, clear smoky-brown and black flint. During the 
Mesolithic period white and mottled-grey predominated. Chert, 
of which there is a supply in the district, was used in appreciable 
quantities, this being particularly evident on the Mesolithic Site 20. 
Rock crystal was used, though to a very limited extent. Only one 
flake of this material was found. Veins in the rocks of the Pennines 
would provide the crystals.
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FIG. 1 : WORSTHORNE MOORS : THE SITES.
Based upon Ordnance Survey Map with the sanction of the Controller of 

H.M. Stationery Office.
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There are no caves in the district, but an outcrop of millstone 
grit on the Lancashire and Yorkshire boundary at Gorple could 
have provided natural rock shelters, which, with improvisation, 
would give fair cover from the weather. It is generally understood 
that Tardenoisian man avoided the grits of the Pennines and 
restricted himself to the sandstone formations. 11 ' A few flints, 
including two chert microliths, however, have been picked up along 
this outcrop. Investigation of the possibility of rock shelters 
having been used here might prove worth while.

Nothing is known of Neolithic settlements in the district, but a 
few triangular, tranchet and leaf-shaped arrow-heads have been 
found, and in particular, one of the willow leaf type, generally 
associated with the Windmill Hill culture.

Part of an hour-glass perforated stone mace head (Figure 6, 
No. 1) and a fragment of a polished stone axe (Figure 6, No. 3) 
have also been found, the latter by the Rev. M. H. Ridgway, who 
has kindly given it to the writer.

There is no evidence of Beaker settlement in this part of 
Lancashire, but one flint dagger and one spear-head or knife have 
been found on these moors. Both are in the Townley Hall Art 
Gallery and Museum. Mr. W. F. Grimes, in his distribution 
map of flint daggers, (2) shows only this one dagger to have been 
found in Lancashire. It is possible that these two implements were 
survivals brought into the district at a later date.

During the Bronze Age the area was more densely populated 
than before. Finds are much more numerous and there are a 
number of burials. (3) These consist of three kinds, round barrows, 
stone circles and stone rings. One group situated on Hameldon 
Moor consists of a round barrow and three stone rings approxi 
mately 21', 15', and 10' diameters, respectively. The stone rings 
consist of an outer circle of close set blocks, with an inner circle 
placed round a small burial pit. A similar small stone ring was 
excavated on Site 8 and is referred to later in this report, but 
this had a cairn over it. It is probable that originally similar 
cairns were placed on the others, and that the stones have been 
removed to repair the roadway close by.

DESCRIPTION OF SITES AND FINDS

SITE NO. 1. (Figure 2)
This site is situated slightly east of and close to the Cant Clough 

Keeper's House, and extends from the reservoir wall and up the 
steeply sloping hillside to the top. The quarry road bisects the 
site. At the north-west corner is a round barrow, dug out in the 
centre.

111 V. Gordon Childe, Prehistoric Communities of the British Isles (1949), p. 21, and several 
references to Pennine Mesolithic sites in J. G. D. Clark, Mesolithic Settlements of Northern Europe 
(1936).

131 W. F. Grimes, "The Early Bronze Age Flint Dagger in England and Wales," in Proceedings 
of the Prehistoric Society of East Anglia, Vol. VI (1931), pp. 343 seq.

<" W. Bennett, History of Burnley (1946), Part I.
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The site was occupied during Mesolithic, Neolithic (?) and 
Bronze Age times. Nos. 1 to 15 show a mixture of geometric and 
non-geometric microliths. Nos. 1 to 3 were found lying together 
and are of the same kind of flint, light-brown slightly patinated. 
Nos. 4, 8, 11 and 12 are of clear-brown flint, the remainder white 
or mottled-grey. Nos. 20 and 21 are two microlithic cores of 
grey flint. No. 18 is a very primitive bead of cannel coal, the hole 
picked out (not drilled) with a pointed implement leaving vertical 
groove marks.

Thirty-five thumb scrapers have been found on the site, including 
some nicely worked plano-convex ones of Bronze Age type like 
Nos. 40-43. Four other scrapers, Nos. 19, 37-39, two hollow 
scrapers, Nos. 35 and 36, and one of brown chert worked on both 
faces for dual purpose as end and side scraper, No. 44, are illus 
trated. Other implements figured are three borers, Nos. 31-33; 
various flakes, Nos. 16, 17, 22 to 28 and 34; a flake with finely 
serrated edges, probably Neolithic, patinated blue-grey, No. 30; a 
fabricator, No. 45; and a small flake with two notches at the bulb 
end, No. 29.

Among the arrow-heads found are three leaf-shaped ones, Nos. 
46-48; a tranchet, No. 49 (a similar one has also been found); and 
two beautifully worked ones, barbed and tanged, Nos. 50 and 51, 
which were found lying close together. No. 51 is unusual in being 
made from black chert; the other of clear light-brown flint. Both 
faces of these two arrow-heads are worked to a convex finish. 
No. 52 is a large leaf-shaped implement, horn-coloured flint, and 
is possibly a spear or javelin head. No. 53 can only be described 
as a chopper. It is of grey and black banded chert. The chopping 
edge is trimmed and the back steeply faceted. Although numerous 
flakes and splinters have come from this site, only two cores have 
been found.

SITE NO. 2. (Figure 2)
This site lies immediately north of the quarry road and opposite 

the end of Cant Clough Reservoir. No. 1 is a broad, flat flake 
with secondary working along one edge. Flakes as broad as this 
one are unusual in the area. No. 2 is a rather freakish tanged 
implement, No. 3 a ridged flake with both edges worked, No. 4 
a small leaf-shaped arrow-tip made out of clear smoky-brown 
flint and found on a bare patch somewhat north of the site, No. 5 
a polygonal pointed flake, No. 6 a clear light-brown flake with one 
edge steeply blunted, probably done for finger rest, and Nos. 7 to 
11 scrapers, of which twelve have been found. No microliths 
appear on this site. Other finds include a good core and various 
small flint and chert flakes.

SITE NO. 2A. (Figure 3)
This is a small workshop situated at the centre of Site 2. A 

cream-coloured core, No. 1, partly buried in the soil, disclosed

/
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the presence of this workshop. In a radius of two yards and 
immediately below the surface were found the flints illustrated 
together with some forty broken flakes and chippings, all of which 
are either light-cream or grey in colour.

No. 2 is a broad thin flake, blunted at the end and with a series 
of notches on the edges, No. 3 a large flake with finely serrated 
edge, and a saw tooth worked out at the top of the cutting edge, 
by two adjoining notches, one on each face of the flake, No. 5 a 
flat flake with bulb of percussion on each face and at right angles 
to one another, No. 6 a broad flake, trimmed along the left edge, 
No. 9 an obliquely pointed implement, and Nos. 4, 7 and 8 three 
untrimmed flakes.

SITE NO. 3. (Figure 3) (1)
This is another workshop situated about a quarter of a mile to 

the north of Site No. 2A. Two of the flints were found at the 
foot of a nine-inch bank of peat, and on stripping the adjoining 
peat the others were found immediately at the base. They are all 
of clear smoky-brown flint, except one, a broken, white flint flake, 
which might be an intruder.

Nos. 1 and 2 are two scrapers, Nos. 3-5 untrimmed flakes with 
edges showing signs of usage, No. 6 a large flake intentionally 
broken by a blow struck near the centre of the upper face, the 
upper portion being worked for use as a scraper, the lower portion 
remaining untouched, and No. 7 a small leaf-shaped flake, trimmed 
possibly for use as an arrow-tip. Ten other flakes and chippings 
were also found. This workshop probably falls within the local 
Bronze Age.

SITE NO. 4. (Figure3)
Not much evidence of occupation during Mesolithic times has 

been found, but No. 1, a grey flint microlith, Nos. 8 and 9, 
two broken, white flint flakes, each with a notch on one edge, 
probably the preliminary work in the making of a microlith, 
and No. 21, one of four microlithic cores, all point to an early 
date.

Nos. 2-7 and 11-13 are triangular and leaf-shaped arrow-heads, 
and can be assigned with No. 12, a beautifully worked, grey flint, 
willow-leaf pattern arrow-head, to the Windmill Hill cultural 
tradition. A fragment of a polished stone celt was found by the 
Rev. M. H. Ridgway on this site. It is of fine-grained grey stone 
(see Appendix I and Figure 6, No. 3). Bronze Age types are the 
small plano-convex blades, Nos. 14 and 15, and the discoidal 
thumb scrapers, Nos. 16 and 17. No. 18, a grey chert scraper, 
and Nos. 10, 19 and 20 might belong to any period. Some twenty 
odd flint and chert flakes and four small scrapers were also found 
in addition to the above.

u) For a report on a peat sample taken from this site, see Appendix II.



FLINT IMPLEMENTS

FIG. 3 : IMPLEMENTS



FLINT IMPLEMENTS

20

SITE N 9 5

FROM SITES 2a 3, 4 AND 5.



10 FLINT IMPLEMENTS

SITE N° 6

SITE N°7

FIG. 4 : IMPLEMENTS



FLINT IMPLEMENTS 11

FROM SITES 6-12.



12 FLINT IMPLEMENTS

SITE NO. 5. (Figure 3)
Site No. 5 is a continuation of the northern end of Site No. 4. In 

an area of three square yards there were found in the top three inches 
of peat-stained soil four micro-burins, Nos. 1-4; two raicroliths of 
clear light-brown and clear smoky-brown flint respectively, Nos. 5 
and 6; two lightly trimmed flakes of grey and clear light-brown 
flint respectively, Nos. 7 and 8; two reddish coloured flakes, one 
trimmed, Nos. 9 and 10, and a broad brown flake, No. 11. A 
few other broken flakes and chippings were found.

SITE NO. 6. (Figure 4)
This site is on a knoll to the north of and close to the Cant 

Clough Quarry Road. Evidence of the presence of Mesolithic 
man is supported by the four microliths, Nos. 1 to 4, the first of 
white flint, the others of a clear light-brown flint. There were also 
found five cores belonging to a microlithic industry. Two of 
these are illustrated, Nos. 10 and 11. One-third of the implements 
picked up on the site are of good quality chert, and of the five 
cores, two are of this material.

Five arrow-heads have been found, a triangular one with rounded 
base, No. 22; two leaf-shaped of which one is illustrated, No. 24; 
one with a single barb, but the barb is probably due more to the 
accidental formation of the flake out of which it was made than 
from design, No. 23; and a barbed and tanged one of light-grey 
flint, No. 25. From these it can be assumed that Neolithic and 
Bronze Age men occupied the site as well.

Twelve small scrapers have come from the site, seven of which 
are drawn, Nos. 12 to 18. Other finds include some twenty-two 
ridged and polygonal flakes, four of which are shown, Nos. 6 to 9; 
three pointed implements worked along edges and at the tips, Nos. 
19 to 21; and a thin flake of an attractive shade of pink, blunted 
roughly round the edges to a symmetrical shape, No. 5. It is 
difficult to see what use this last find could have been as an im 
plement.

SITE NO. 7. (Figure 4)
A small bare patch below the quarry road and near the end of 

Cant Clough Reservoir yielded the following: No. 1, a long, narrow, 
ridged flake, curved longitudinally, lightly trimmed at the tip 
and with finely serrated edges, made of mottled-brown flint; No. 2, 
a mottled-grey, obliquely-pointed, flint implement; No. 3, a clear, 
smoky-brown flake steeply trimmed along one edge; No. 4, a 
horn-coloured blade, nicely trimmed along cutting edge; No. 5, 
a broken, brown flint arrow-head, with broad tang and small 
barbs; Nos. 6 and 7, two scrapers of yellow and black flint respec 
tively; No. 8, a thumb scraper made from a patinated flake of an 
earlier period; No. 9 an unfinished arrow-head. Beside the fore 
going, there are twelve good flakes and two cores from this site.
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SITE NO. 8. (Figure 4)
This site begins at the quarry north-east of Cant Clough Reservoir 

and continues in a northerly direction. About the centre of the 
site is a small cairn over a pre-historic burial (Figure 6, No. 4). 
Among the flints found are Nos. 1-4, three microliths and a graver, 
all of white flint, No. 5, a black chert flake, lightly trimmed along 
the upper part of the right edge, Nos. 6-8, three smoky-brown 
flint flakes, with worked edges, No. 9, an arrow-head, its tip 
shattered, of smoky-brown flint,' 1 ' Nos. 12 and 13, two fine side 
scrapers of blue-grey and grey flint respectively, Nos. 10 and 11, 
two discoidal thumb scrapers of clear-brown flint, fourteen good 
flakes and four small scrapers. No doubt this site has seen the 
activities of man during and since Mesolithic times.

SITE NO. 9. (Figure 4)
Site No. 9 runs parallel to and east of No. 8. Evidence of a non- 

geometric industry is shown by Nos. 1-5, No. 3 of mottled-brown 
flint, the others white or light-grey; No. 6, a light-grey chert flake 
trimmed hollow at the end and notched near the base; Nos. 7-9, 
small flakes, lightly trimmed; No. 10, a microlithic core of black 
chert; and No. 11, a poor quality flint flake. For period these 
could fit in with the flints found on Site No. 8. No. 12, a small 
bead, of what appears to be weathered grey silt stone, was found 
somewhere between sites 8 and 9.

No. 13 is the only rock crystal specimen found. It is suggestive 
of a small tranche! arrow-tip. The writer is indebted to Mr. A. D. 
Lacaille for examining this specimen and writing as follows: "The 
reverse shows quite a good bulb of percussion and fissures radiating 
from the point of impact. It terminates on the upper end in a 
sort of hinge. Though only a chip (but technically a flake) it can 
confidently be assigned to man. It compares quite favourably 
with the flakes one finds at sites where such rocks have been used 
for the manufacture of implements." Twenty good flakes and 
two cores, one of chert, have also been found here.

SITE NO. 10. (Figure 4)
Four microliths, No. 1-4, of white and grey flint were found 

near together. Nothing else was found.

SITE NO. 11. (Figure 4)
A few flints were found over a small area at the north end of the 

ridge. They were three microliths, of which No. 1 was of clear 
light-brown flint, and Nos. 2 and 3 of white flint; two lightly- 
trimmed flakes, Nos. 4 and 5; a mottled-grey, obliquely-pointed 
flint implement, No. 6; three flint flakes, and several chert flakes 
and chippings.

111 This may be a tranche!, but the shattered tip suggests its use as a triangular one.
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SITE NO. 12. (Figure 4)
This site is a ridge situated south of the end of Cant Clough 

Reservoir. Only two implements were found, a white flint micro- 
lith, No. 1, and a grey flint graver, No. 2.

SITE NO. 13. (FigureS)
Gorple Stones is the name given to an outcrop of millstone 

grit, stretching for about three-quarters of a mile in an easterly 
direction from the Lancashire and Yorkshire boundary, roughly 
over two and a half miles from the village of Worsthorne, which is 
to the west of it. At the boundary the height above sea level is 
about 1,400'. Nos. 1 and 2, two black chert microliths, and No. 3, 
a small chert scraper, were found together a few yards north of the 
outcrop at the boundary. No. 4, a thin, flat, white flint flake, 
was found half-way along the outcrop.

SITE NO. 14. (FigureS)
Few implements were found here. No. 1, a grey chert triangular 

microlith, was found lying upon a two-inch bed of peat. Nos. 2-5, 
three grey flint flakes and a core, together with three small flakes 
and part of a black chert microlith are the only others that have 
been found.

SITE NO. 15. (FigureS)
Site No. 15 lies near the northern end of the track which runs 

east to west along Extwistle Moor. Three implements found 
together, were No. 1, a calcined microlith, curved longitudinally, 
No. 2, part of a black chert microlith, and No. 3, a mottled-grey 
flint flake, also curved longitudinally.

SITE NO. 16. (FigureS)
Apart from a number of broken flakes and chippings, only two 

implements were found on this site, No. 1, a white flint discoidal 
scraper, and No. 2, a large leaf-shaped implement of grey chert, 
pointed and broken.

SITE NO. 17. (Figure 5)
Site No. 17 lies along a ridge just north of Gorple Road and 

parallel to Site No. 16. At one time flints here were plentiful, 
but to-day are rare. The finds include No. 1, a narrow mottled- 
grey flake trimmed at the end, No. 2, a light-brown flake, No. 3, a 
dark smoky-brown leaf-shaped flake, trimmed round the edges, No. 4, 
part of a chert graver, Nos. 5 and 6, two flint cores of a micro- 
lithic industry, and No. 7, a barbed and tanged arrow-head, finely 
worked on both faces, which are decidedly convex. Mr. W. 
Baldwin passed on to the writer two discoidal Bronze Age scrapers 
and a fabricator which he found on this site.
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SITE NO. 18. (FigureS)
This site is parallel to the two foregoing sites. A bare patch at 

the northern end of the ridge provided a few finds indicating 
Tardenoisian influence; No. 1, a micro-burin; Nos. 2, 4 and 5, 
three small flakes, lightly trimmed along the edges; No. 3, a small 
truncated flake, trimmed to a chisel edge at the end. All the fore 
going are of clear light-brown flint. No. 6, a black chert micro- 
lith, No. 7, a flat flake, and No. 8, a brown flint microlithic core, 
together with a number of flakes and chippings have also been 
found.

SITE NO. 19. (FigureS)
A long ridge running due north from Swindon Water constitutes 

Site No. 19. Only three implements, lying close together, were 
found. No. 1 is a grey chert triangular microlith, No. 2, a 
tanged arrow-tip of white flint, and No. 4, a black flint flake, 
curved longitudinally and lightly trimmed at the point. Found 
about half a mile east of the above site were two implements, No. 3, 
a calcined flint flake, trimmed on both edges and curved longi 
tudinally, and No. 5, a duck-billed scraper made from a severely 
patinated flake of an earlier period. The secondaries round the 
edge indicate Bronze Age technique.

SITE NO. 20. (Figure 5)
Site No. 20 is situated at the head of Thursden Valley, and near 

a ruined building marked on the map as Robin Hood's House. 
The overlying peat bed, eighteen inches in depth, and the top two 
inches of underlying soil, have been washed away. This bared 
area is roughly one hundred yards long and seven yards wide. 
White and grey flints, chert flakes, and small quantities of clear- 
brown, dark-brown and reddish flints were freely scattered over 
the surface when first visited. There does not appear to be the 
mixtures of cultures here, which is so evident on many of the other 
sites in the district. What was found can be assigned to the Meso- 
lithic period and shows Tardenoisian influence.

The finds include Nos. 1-3, three dark-brown flint flakes, lightly 
trimmed at one edge at the point; Nos. 4 and 5, two grey chert 
flakes, edges blunted; No. 6, a broken flint flake trimmed to an 
oblique point; Nos. 7-9, three micro-burins of white and grey 
flint; No. 10, a triangular microlith of clear-brown flint; Nos. 11-21, 
eleven narrow blade microliths, most of them broken, of grey and 
white flint, excepting No. 17, which is of grey chert; No. 22, a 
white flint graver; Nos. 23, 25, 33, three light-grey flint flakes; 
Nos. 24 and 26, two flake end-scrapers of mottled-yellow flint; 
Nos. 27 and 28, two brown flint cores; Nos. 29-31, three chert 
scrapers; and No. 32, a mottled-grey flint scraper. Numerous 
flint and chert flakes and chippings were also present. A plano 
convex Bronze Age knife of smoky-brown flint, was found in a
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small runnel in the peat about half a mile north of the above site, 
Figure 5, No. 34.'"

MISCELLANEOUS

MACE HEAD. (Figure 6, No. 1)
The half of an oval mace head with hour glass perforation, was 

found near the quarry road and half-way between sites 2 and 6. 
This was sent to Dr. J. R. Earp of the Geological Survey to ascertain 
the nature of the stone from which it was made. Dr. Earp had 
been interested in a thin seam of pure white, fine-grain, silica 
stone, which had been quarried along the line of what is marked 
on the one-inch "Popular" Ordnance Map of the Burnley district 
(Sheet 30), in the triangle formed by Whalley, Sabden and Padiham, 
as a Roman Road. In the latest edition it has been altered to 
"Ancient Road" (National Grid Reference: 34/765356). Dr. 
Earp believes that it is not a roadway at all, but a depression caused 
by the quarrying of this thin seam of stone. He wrote, "I can 
say for certain that whoever worked there was keen on one special 
type of stone and was not quarrying for building stone, road metal, 
etc. The amount of material extracted was relatively small. It 
was special stone for a special purpose."' 21 The mace head is of 
material identical with the stone quarried along this fine ganister 
seam, and as such seams are quite rare it is possible that this is the 
source from which the mace head was obtained. In a recent 
paper, W. F. Rankine has shown that mace heads of this kind in 
south-east England have mesolithic associations.' 31

FLINT DAGGER. (Figure 6, No. 2)
This is a fine flint dagger of variegated grey and brown flint, 

found some thirty years ago somewhere not far from Site No. 1, 
so far as the writer's memory can testify. It is 6f" in length, but 
the shape at the point suggests it might have been longer originally.

FRAGMENT OF STONE AXE. (Figure 6, No. 3)
This consists of parts of the cutting edge, and slightly tooled 

side, of a ground and polished stone axe. The petrological report 
shows that this axe derives from the "axe-factory" on Pike of 
Stickle, Great Langdale. <4) (See Appendix 1).

CREMATION BURIAL. (Figure 6, No. 4)
A simple pre-historic burial was found on Site No. 8. It con 

sisted of a shallow hole, two feet diameter and one and a half

111 For a report on a peat sample from this site, see Appendix II.
'" Mr. T. G. E. Powell has refuted this alleged roadway on archaeological grounds. Ganister 

seams are, however, excavated as refractory material for industrial purposes, and the visible 
quarry may be of comparatively recent date.

131 W. F. Rankine, "Stone Mace Heads with Mesolithic Associations from South-eastern 
England," Proceedings of the Prehistoric Society, Vol. XV (1949), pp. 70 seq.

< 41 Ibid., pp. 1 seq.
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feet deep, containing a mixture of fine charcoal and very fragmen 
tary pieces of calcined bones. Two concentric circles of stones 
were placed on the surface level of the ground over the burial, 
and then covered with a cairn of small boulders probably obtained 
from the stream nearby. The body had been burned elsewhere, 
the ashes collected and brought to the burial spot. A few small 
rounded pieces of decomposed granite coated with clay were 
found among the ashes.

The writer is indebted to the Rev. M. H. Ridgway for his co 
operation in work on the moors, to Dr. J. R. Earp, Mr. A. D. 
Lacaille and Mr. W. Baldwin for information on various points, 
and to Mr. T. G. E. Powell for assistance in the preparation of this 
paper. For the petrological report on the stone axe fragment, 
he is greatly indebted to Mr. B. E. Mainstre, and for the report on 
peat samples, to Dr. H. Godwin and Mr. D. Walker.
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APPENDIX I 

PETROLOGICAL REPORT ON STONE AXE FRAGMENT
(Figure 6, No. 3) 

by B. E. Mainstre, M.A., F.G.S.

The axe was fashioned from a fine textured blue-grey rock, 
weathering deeply to a pale creamy-yellow. In thin section the 
principal minerals are seen to be anhedral felspar, comprising 
the bulk of the rock, scattered grains of a colourless pyroxine and 
an irresolvable matrix of chloritic and sericitic products with iron 
ores. The texture is equigranular to felsitic with the felspars arranged 
both as laths, with a rough parallelism, and as interlocking fragments. 
The straight extinction of the former and the low refractive indices 
of the latter suggest that they are an intermediate to acid plagio- 
clase and an alkali felspar, in roughly equal proportions. Both 
the felspars and the pyroxene grains are fresh though with numerous 
inclusions. The interstitial matrix is likely to be a devitrified 
volcanic glass, the soft alteration products permitting the rock to 
be easily worked or ground, while the interlocking crystals give a 
reasonable edge. The iron ores are oxidised to haematite and 
limonite in the weathered portions.

Petrographically therefore the rock is a crystal tuff of inter 
mediate or andesitic composition. Its correlation with the known 
tuffs from the Pike of Stickle, forming group VI of the classification, 
is supported by the petrological evidence.
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APPENDIX H

REPORT ON TWO SAMPLES OF PEAT FROM NEAR 
BURNLEY, LANCASHIRE

by DR. H. GODWIN, F.R.S.

Sample 1 Bronze Age flint types present in loam below peat. 

Sample 2. Mesolithic flint types present in loam below peat.

Sample No. 
Site 
Altitude

Pollen analysis :
Pinus
Betula
Quercus
Alnus
Ulmus
Corylus
Gramineae
Ericaceae
Cyperaceae
Compositae
Galtum
Plantago lanceolata
Filicales
Polypodium
Pteridium
Sphagnum

1 
3 

1100'

1
15
32
51

1
92
54

1350
5
2

+
0

19
9
1
4

2 
20 

1400'

+
26
33
39
2

70
42

666
13
+
0
1
6
1
1
1

Macroscopic remains:
Highly carbonised fragments and monocotyledonous cuticle 
present in abundance in both samples.

The low values for Pinus pollen and the high Alnus indicate 
the post-Boreal age of the peat, whilst the almost equally 
low Ulmus values and absence of Tilia suggest that the deposit 
has formed during and after Zone VIIB time (i.e. Atlantic 
and later time). There is little significant difference between 
the pollen analysis results of the two samples. The high 
proportion of ericoid pollen is doubtless due to Calluna 
growing on the peat surface. There is little evidence in the 
pollen of human forest clearance, and indeed this is not sur 
prising since the profile represents the establishment of peat 
bog over mineral soil. This is a further instance of this 
process taking place at high levels in the Pennines in post- 
Boreal time.


