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ABSTRACT

The archaeology of Rombalds Moor, West Yorkshire, is
reviewed and discussed. Vegetational information is provided
by thirteen pollen diagrams (nine percentage diagrams and
four influx diagrams) for seven sites on the moor.

At the end of the Late-Devensian period Rombalds Moor
was a species-rich grassland. Following the Post-glacial warm-
ing of the climate there was a succession of trees arriving in
the area, but true woodland was not established until c¢.8800
years BP.

Dates are proposed for two early Mesolithic forest
burnings, and late Mesolithic disturbance has been noted,
particularly at the Alnus rise. The morphology of the Alnus

rise differs in diagrams from different parts of the moor.
Differences in diagrams from the same site, together with

radiocarbon dating evidence, points to the presence of one
Or more hiatuses in the late Boreal/early Atlantic. At this

site there is evidence that Pinus persisted long after the
Alnus rise.

There was a small amount of clearance, but no agriculture,
in the Neolithic period. In the Bronze Age there was more
extensive clearance, some pastoralism, and a limited amount of
cereal cultivation in the east of the moor. Pollen analysis
of a buried soil provides evidence that a supposed 'Bronze

Age' cairn represents a burial, but the radiocarbon date is
Iron Age.

Major deforestation took place in the Iron Age when the
population moved from the higher land into the valleys and
there were significant increases in both pastoral and arable
farming.

Cultivation stopped and woodland regrew in some areas
towards the end of the Roman period. There is evidence that
removal of the woodland cover led to soil degeneration on the
higher parts of the moor which prevented later regrowth of

woodland.
In the late 130 and early 14th centuries remaining

woodland was cleared and agriculture increased, particularly

pastoralism. Recent changes involve the decline of heather as
a result of overgrazing.
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1. INTRODUCTION

It has long been recognised that Rombalds Moor is an
area rich in prehistoric remains (Forrest and Grainge,1867,
Holmes, 1885, Cudworth,1910). At the same time that this project
was initiated a detailed survey of the remains on the moor,
and of West Yorkshire as a whole, was being undertaken by the
West Yorkshire County Council Archaeology Unit. The information
they had already obtained confirmed the importance of the
remains on the moor, but highlighted the lack of any real
understanding of their age and function. It was thought, from
the sheer extent of the material in some areas, that man had,
at some time, occupied the moor, but many questions remained,
such as the size of the population involved, whether there was
more than one occupation involved and the ages of these, the

type or types of economy employed, whether occupation was

seasonal,and so on. Very little recent field work had been
carried out on the Rombalds Moor remains, and in any case, pure

archaeological studies were not yielding answers to the types
of questions posed above. It was decided, therefore, that
there was a need for more information, and a different approach.
Perhaps by studying the vegetation history of the moor and
then relating this to the archaeology it might be possible to
learn more about the history of man on Rombalds Moor.

There has been much work published on the vegetation
history of the central and southern Pennines (Conway, 1954,
Tallis,1964,Hicks,l971,Tallis,1972,Bartley,1975,Williams,1983).
These sites are all some distance from Rombalds Moor, which 1is
an eastern outlier of the Pennines. The nearest published work
1s north of the moor, in the Craven District (Piggot and
Piggot,1959,Jones,1977), but the majority of these sites are

in limestone areas and so are of little relevance to an acid
moorland area such as Rombalds Moor.

Rombalds Moor is an ideal area for a detailed study of
vegetation history since it has many peat deposits, of various
ages, suitable for pollen analysis. Also a preliminary diagram
by undergraduate students at Leeds University suggested that
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the vegetation record at one site, Lanshaw, might cover the
entire Flandrian period. This is important since very early
vegetation reeords are rare in the Pennines.

It was hoped, therefore, that pollen analysis of widely-
spaced peat deposits on Rombalds Moor would provide a long
and detailed vegetation history. Also by combining vegetat-
ional and archaeological information it was hoped to learn
more about the history of man's usage and occupation of the

mooTr.



2., THE PHYSICAL ENVIRONMENT

2.1 Situation
Rombalds Moor is an eastern spur of the Pennines,

approximately seven miles north-east of Bradford. It lies
between the valleys of the River Aire and the River Wharfe
and consists of 90 square kilometres of rough moorland, the
majority of which is above 275 metres 0.D. The highest point

is 402 metres at White Crag. (see figs.l and 2)

2.2 Geology

The bulk of the moor is formed of alternating bands of
'hard' Millstone Grit and 'softer' shales. The beds dip to the
south and differential erosion has resulted in a series of
scarps on the northern slope. There are occasional thin bands

of limestone which outcrop on the northern edge of the moor
as at Backstone Beck (Lamming,1969). Lamming also noted the

presence of marine rocks at Spicey Gill. Boulder clay and
gravels make up the low hummocks known as Lanshaw Delves.

This is believed to be a lateral moraine of the Devensian
Wharfe valley glacier (Versey,1948) and has been extensively

quarried for limestone boulders.

2.3 Soils

Soils are generally acid due to the low base content of
the underlying rocks. They grade from stagnopodzols on the
lower slopes to peat which blankets the higher ground and has
formed in all depressions and in poorly drained areas (Carroll
et. al. 1979). There are at least three places where soils are
more basic, at Spicey Gill the source of these bases is the
rock face which includes a small band of bullions containing
a variety of fossils. In other cases the source is more
difficult to locate, but may originate in pockets of

limestone erratics.

2.4 Climate
No meteorological data is available for the moor itself.

The nearest weather station is Ilkley in the Wharfe valley,
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which probably has a similar climate to the higher land around
it. However, in winter the moor has a greater proportion of
its precipitation as snow, and this tends to lie longer than
in the valley. It must, therefore, experience slightly colder
weather than Ilkley.

Average daily mean temperatures between 1941 and 1970
for Ilkley were 2.7°C in January and 15.4°C in July. The

average yearly total rainfall for Ilkley between 1941 and
1970 was 917.5 mm.

2.5 Present Day Vegetation

At the beginning of this century Rombalds Moor was a
heather moorland,

'Everywhere from the watershed to the dale

edges; sweeps a continuous surface of undulating turfy
heather-land’

(Forrest and Grainge,1868)

Heather is now absent in some parts of the moor and the

most widespread species today'is the crowberry (Empetrum nigrum)
It seems likely that the disappearance of heather and the

spread. of crowberry have been caused by overgrazing. During

this century, and particularly since 1940, the moor has been
heavily stocked with sheep (Dalby,1961). Sheep will eat the
young shoots of heather but find crowberry unpalatable, and
the many grouse on the moor also graze on heather: In a fenced
enclosure on Hawksworth Moor, where grazing has been
carefully controlled, there is very little crowberry, but
heather is abundant, tall and luxuriant. Immediately outside
the enclosure there has been no control over the amount of
grazing; crowberry is the dominant species, and heather is
found only occasionally in small, poor-looking patches.

It appears then that under low grazing pressure heather
will out-compete the slower growing crowberry, but at a
higher, undetermined, level of grazing pressure heather cannot
regenerate and is replaced by crowberry.

Other factors, such as trampling, may also be important.
Crowberry withstands trampling better than heather and will,

therefore, often become dominant in areas frequented by
walkers. The Clouston Report on Ilkley Moor in 1974

concluded that the spread of crowberry has largely been due



to overgrazing but they also stressed the damage caused by
visitors to the natural vegetation, particularly on slopes of

more than 20° (Clouston,1974).
Another species which has spread as a result of

overgrazing, and also burning, is bracken. This dominates
large areas of the northern slope,particularly the drier
slopes below 338m (1100ft.) (Fidler et.al.1970)

These recent changes in vegetation are reflected in
changes at the top of some of the pollen diagrams. At Hebers
Ghyll the uppermost level is dominated by Empetrum pollen and

Pteridium spores with some Gramineae pollen. This is very
much a reflection of the present day vegetation which can be

seen in the photograph on p.112.
Nardus grassland also seems to have increased during this

century and is found on well-drained land particularly on the

eastern slope. Eriophorum and Juncus spp. are important in
poorly-drained areas on the northern slope, whilst Vaccinium

myrtillus dominated vegetation is found in small patches in
dry areas with little grazing pressure, and especially on

steep slopes. (Fidler et.al.l1970)
In all these communities the total number of species is

low even for acid moorland. Fidler (1970) suggests that this
may be due to the invasion of all communities by crowberry but
does not explain why this should have brought about a
reduction in species diversity. Crowberry dominates large
areas of Rombalds Moor but can also be found in every other

community on the Moor.

There are several locations where flushes have formed due
to the presence of springs. In some flushes where the pH
reaches above 4+5 there is a greater variety of species than
is normally found on the moor. Carbottom flush (Grid.ref. SE
147444) has a pH of 69 and supports a wide range of bryophytes
including 9 species of Sphagnum. the majority of bogs and
flushes have less than 4 species of Sphagnum, and in some
Sphagnum recurvum is the only bryophyte present.(Dalby,1973)

There are very few trees on the moor apart from some
small conifer plantations at the western edge around Rivock.
This area was afforested between 1973 and 1976 (Ilkley
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Archaeology Group [IAG] Cup-and-ring rock report, unpublished).
The only deciduous trees are found in a few of the more

sheltered ghylls.

There have been attempts by Bradford City Council over
the past few years to increase the area under heather by
planting young, nursery grown, heather plants on the moor. It
is not yet known whether this will suceed in turning Rombalds
Moor back into a heather moorland.




3. MATERIALS AND METHODS

3.1 Choice of Sites for Pollen Analysis
The original aim was to find sites in all areas of the

moor, at different altitudes,and with contrasting types and
amounts of archaeological remains. This was greatly limited
by the distribution of suitable deposits, the eastern slope,
in particular, has been so effectively drained that no deep
peat could be found.

Lanshaw was known from previous borings to have the

deepest peat on the moor and a preliminary diagram suggested
that the pollen record might cover the entire Flandrian
period (Dr.D.D.Bartley, University of Leeds, personal
communication). The Lanshaw area is rich in archaeological
finds especially Mesolithic flints. It was, therefore,

decided to construct a detailed diagram from this site and
to obtain radiocarbon dates for the profile. A boring was
taken from what was believed to be the deepest part of the

bog. The site was marked with a bamboo and paced out from
two boundary stones. The core obtained was used to construct
the Lanshaw 1 diagram. On returning to the site to obtain
material for radiocarbon analysis the marker could not be
found and it was concluded that it had been removed or
destroyed. Borings were taken from the point believed to

be Lanshaw 1 and the pollen examined. This was sufficiently
different from the Lanshaw 1 diagram to warrant the
construction of a new diagram, Lanshaw 2, for which eight
radiocarbon dates have been obtained.

Lanshaw 3 is near the western edge of the bog. A boring
here revealed a clay layer which interrupts the peat sequence
from 138cm to 151 cm,and it was considered worth investigating
this by pollen and macrofossil analysis.

Green Crag Slack has a higher concentration of

archaeological remains than any other part of the moor.
It was hoped that the shallow peat deposits which have

formed in the lowest parts of the slack would provide
evidence of an early settlement and agriculture.
There are very few archaeological finds from the Green
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Gates area. It is, therefore, a suitable site for a
comparison with areas such as Green Crag Slack and Lanshaw,

which show evidence of extensive prehistoric occupation or
visitation.

Sea Moor is a marshy pasture in the north-east of
Rombalds Moor. Its name suggests that it may have been a lake
and as such it was thought likely to provide a long vegetation
record. It is lower than the other sites on the moor and
might be expected to have had a different history of land use.

Hebers Ghyll was chosen as a site for pollen analysis
because preliminary diagrams by final year students at Leeds

University suggested that the bog has grown rapidly,and it

was hoped that it might show evidence of recent changes in
land use.

Fenny Shaw and Bradup Beck were chosen to provide

information about the vegetation history of the southern
slope.

The excavation of the Woofa Bank cairn provided an
excellent opportunity to link the archaeological and
vegetational aspects of this study in a very direct way. It

was hoped that pollen analysis of the buried soil would
provide information about the age and function of the cairn.

3.2 Collection and Storage

Material for pollen and macrofossil analysis was
collected in most cases by the use of a Russian-type peat
borer, but soil boxes were used for the Woofa Bank cairn

samples, and peat monoliths were taken for the Fenny Shaw

diagram, for 0 to 140cm at Hebers Ghyll, and for 0 to 90cm
at Lanshaw 2. All material for analysis was stored at 2°C

and in polythene bags to prevent drying.

3.3 Percentage Pollen Diagrams
For each sample 0.5 to 2cm® peat was heated in /% sodium

hydroxide, or potassium hydroxide, for between 20 and 40
minutes. This was then passed through a 150um sieve and the
residue washed with distilled water. Pollen was concentrated

by centrifuging at 8000 r.p.m. for at least 2 minutes.

Erdtman's acetolysis was used except for wood peats where it
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was found to be of little help in concentrating pollen. The
Woofa Bank samples were not acetolysed as the pollen was
poorly preserved. Samples with high proportions of mineral
material were treated by bromoform flotation (Moore and Webb,
1978,p.26).

The samples were then stained with safranin and mounted
in glycerine jelly. Two slides were prepared for each sample
and a total of 250 land pollen grains was counted per slide.
Proportions of each species are expressed as percentages of
the total land pollen, excluding aquatics and spores.

3.4 Absolute Pollen Diagrams
lem® or 0.5cm?® samples of peat were measured by

displacement of water in a 10ml measuring cylinder.The method
then followed that described for the percentage diagrams up

to the end of sieving and the concentration of pollen by
centrifugation.

A suspension of Ailanthus glandulosa pollen in glycerol
was prepared following the method described by Bonny(1971).

The suspension was mixed,using a magnetic stirrer, for 2 hours.
Bonny showed that stirring for 45 minutes was enough to

achieve homogeneity. A series of counts, using a haemocytometer
slide, were then undertaken to find the mean number of
Ailanthus grains per slide. This figure was then used to
calculate the concentration of the exotic pollen suspension,
(see section 3.5.1). The haemocytometer counts are shown in
table 1 on p.1l2.

The Ailanthus suspension can be used as an exotic 'marker’
to provide an estimate of the total fossil pollen in a sample.
The method is described by Matthews(1969). After digestion in
sodium hydroxide and centrifugation,the pollen samples were
weighed, to an accuracy of 0.0001g. Drops of Ailanthus
suspension were added with a pipette, and the samples were
reweighed. The difference between the two weights was taken
as the weight of Ailanthus suspension added. The suspension
was added after sodium hydroxide digestion because Matthews
(1969) noted that the exotic suspension did not settle in

10% sodium hydroxide. Where acetolysis or bromoform flotation
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251 245 226 216 224

237 238 216 223 232

235 247 228 243 237

220 248 227 229 226

249 242 236 218 230
X = 232.92

Table 1. Results of successive counts of Ailanthus pollen on

a haemocytometer slide.
was carried out the exotic pollen was added at the end of the

preparation, as recommended by Matthews (1969), and Bonny
(1971).

Samples were stained with safranin and mounted in

glycerine jelly. Two slides per sample were made, and a total
of 500 land pollen grains, including Ailanthus, was counted

per slide. Preparations containing less than 207 or more than

40% Ailanthus were rejected, and re-prepared, according to
the recommendations of Bonny (1971).

3.5 Calculations

3.5.1 Concentration of Ailanthus Suspension
The mean number of Ailanthus grains in one millilitre of

suspension is given by;

s = x-(1000)
C

(Bonny, 1971)

the arithmetic mean from 25 haemocytometer counts,
(see table 1)

¢ = volume of the haemocytometer in pl

therefore, S

232.92 (1000)
1.8
129400 grains/ml,

3.5.2 Total number of Ailanthus grains added. (3)
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w = the known weight of suspension added,
S.G. = the specific gravity of the glycerol used.
For the 58cm level in the Green Crag Slack diagram,

a = 129400 (0.1797)
1.28036
18161.439 grains Ailanthus

3.5.3 Total Fossil Pollen Concentration
This is given by,

a (count of fossil grains)

(count of Ailanthus grains)

For level . 58cm at Green Crag Slack the total fossil

pollen concentration is,

18161-212- = 37209 grains cm~°

328

3.5.4 Fossil Pollen Influx

The fossil pollen influx is the number of pollen grains
falling on a cm? peat in one year. This is obtained by
dividing the fossil pollen concentration by the sedimentation
rate. The latter is calculated by dividing the difference in

years between two radiocarbon dates by the increment in peat
ln cm between the two dates.

e.g. The total fossil pollen concentration for the >8cm
level in the Green Crag Slack diagram is 37209 grains cm™°>.
There are two radiocarbon dates which can be used to calculate
the sedimentation réte, 1300BP at 54cm and 3320BP at 66cm. The
sedimentation rate is,

3320yrs - 1300yrs _ 20201rs’
66cm - S4cm 12cm

= 168yrs. cm -1

The fossil pollen influx 1is,



- 14 -

fossil pollen concentration ,
sedimentation rate

37209 grains cm™? |
168 yrs cm -1

221 grains cm~2 yr-1l

3J.5.5 Influx of Each Pollen Type
The influx of each pollen type can be calculated by

using the percentage of that type and the total fossil pollen
influx.

e.g. Betula is 27%TP at 58cm in the Green Crag Slack

diagram. The influx of Betula is, therefore, 277 of the total
fossil pollen influx

27 . 221 grains cm~2 yr-1
100

= 60 grains ecm~2 yr-l

3.6 Macrofossil Analysis

Samples of between 2cm® and Scm® peat were digested in
60% nitric acid. This was then diluted by 507 and left
overnight. The samples were then sieved using a 70 mesh sieve

and the residue washed and examined for recognisable plant
remains.

3.7 Collection of Archaeological Information
Most of the archaeological information was gathered from

the record cards of the West Yorkshire County Archaeological
Unit at Wakefield, and from a survey of the literature.

In addition much useful information was given during
discussions with Mrs.J.Keighley (Prehistorian at the Wakefield
Archaeology Unit), with the Ilkley Archaeology Group, and with

Stephen Kerry (Assistant Keeper, History[Archaeology], Cliffe
Castle Museum, Keighley, West Yorkshire).
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3.8 Radiocérbon Dating
A total of 19 radiocarbon dates have been obtained from

5 different sites, and are listed in table 2. The radiocarbon

analysis was carried out by Dr.D.D.Harkness at the N.E.R.C.
Radiocarbon Laboratory, East Kilbride.

Site Lab.Number Depth(cm) Age(yrs BP)
Lanshaw 2 SRR-2471 24.5-25.5 2170%£50
SRR-2472 51.5-52.5 3760£50
SRR-2473 83.35-84.5 5250£50
SRR-2474 111-113 5840+80
SRR-2475 131-133 8160+90
SRR-2476 161-163 9680+£90

SRR-2477 223-225 9520+120

SRR-2478 265-266 10250+£100
Green Crag SRR-2464 51-53 1230+£80

Slack
re-check SRR-2538 37-38 67040
series SRR-2539 54-55 130040
SRR=-2540 59-60 3320+40
Hebers Ghyll SRR-2465 33.5-34.5 59040
SRR~2466 73.5-74.5 165050
SRR=-2467 137.5 - 2470%50
138.5

Green Gates SRR-2468 20-24 168070
SRR-2469 56-60 1270+80
SRR-2470 713-75 2170+£80
Woofa Bank SRR-2479 0-2 2480+90

Table 2. List of Radiocarbon Dates
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4. THE PREHISTORY OF ROMBALDS MOOR

4.1 Introduction

Despite the many and varied archaeological remains on
Rombalds Moor little is known about the history of man's
activities in the area. The two major reasons for this lack
of knowledge are that first, many of the remains are too
fragmentary to reveal their purpose, and secondly, no
dateable material has been found. Most of the artifacts from
the moor are thought to have had a long history of usage
throughout prehistory.

In this chapter the remains on the moor are described,
and, as far as is possible, they have been divided into the
traditional periods ie. Palaeolithic, Mesolithic, Neolithic,
Bronze Age, and Iron Age. It should be stressed,however, that
in West Yorkshire it is very difficult to date the end of one
period and the beginning of the next. This is not simply due
to a lack of evidence, the main reason is that there were no
sharp divisions between the different prehistoric periods,
but, instead, there was a gradual change and development of
customs and practices. At the end of each section the
archaeological evidence has been used to suggest ways in
which man might have been exploiting Rombalds Moor at that
time.

Rombalds Moor, and West Yorkshire as.a whole, have often
been regarded as areas of secondary settlement, populated by
the overflow from other areas.(Watson, 1952. Keighley, 1981,
P.93) Even within West Yorkshire there are areas which would
have been more desirable for settlement than Rombalds Moor,
such as the Magnesian Limestone region in the east of the
county, where there may have been important settlements from
the earliest times.(Keighley, 1981 p.109)

It is likely that cultural development, in remote

gritstone areas such as Rombalds Moor, lagged behind the
regions of primary settlement,eg.the Yorkshire Wolds, and that
early traditions were continued well into the next period. If
this is the case it makes the dating of the Rombalds Moor

remains even more difficult.
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4.2 The Palaeolithic Pefiod

There is no certain evidence for Palaeolithic man on
Rombalds Moor or in the surrounding area. Parts of the moor
may have been ice-free in the Devensian, but it was certainly
surrounded by ice of the Wharfe glacier to the north, and the
Aire glacier to the south. There is evidence that the Wharfe
glacier covered the northern side of the moor as far as

.

Lanshaw, since the Lanshaw Delves have been interpreted as
a lateral moraine of this glacier(Versey,1948, Yarwood, 1981,
p4l).

Flint blades of possible Upper Palaeolithic date have

been found on Rombalds Moor (held in the Crowther and Turner
Collection, Manor House Museum, Ilkley), and a possible late

Upper Palaeolithic, open-air, lowland site has been recorded

at Washburn Foot, Farnley (Grid Reference; SE229463) (Wymer
and Bonsall,1977,p432).

As West Yorkshire was ice-free by ¢.10000 BC an Upper
Palaeolithic presence in the area is possible.

4.3 The Mesolithic Period

4.3.1 Evidence

The substantial evidence of the presence of Mesolithic
man, on and around Rombalds Moor, is in the form of large
flint collections. Fig.3 shows the distribution of finds, the
majority of which are above 244m OD. There is a concentration
to the north-east and particularly on Green Crag Slack.
Within the Slack there are at least three concentrations of

flints, which suggest the possibility of more than one site.
Large numbers of Mesolithic flints have been found in the

Lanshaw area especially around Lanshaw Delves. Another

important site is Cranshaw Thorn Hill (Grid Reference;
SE12054610) where 121 flints have been found and it appears
to have been a flaking site. There is a marked lack of finds

on the south side of the moor.

A photograph of some of the Mesolithic flints found on
Rombalds Moor is shown on p.19. Mesolithic flints have been
divided into two main groups, the broad-blade industries of
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the early Mesolithic and the narrow-blade industries of the
late Mesolithic. The majority of the finds from Rombalds Moor
are the broad-blade,early Mesolithic type, but there

have also been finds of later narrow-blade types,on Green

Crag Slack, near the Grubstones stone circle (Grid Reference;
SE13644472), and in the Lanshaw area.

4.3.2 Discussion

It is not known if the distribution of finds as
illustrated in fig.3 is a true representation of the actual
distribution of flints. A number of factors could have
influenced the location of the finds. Above 244m OD there
are many areas of eroding peat and it is in such areas that
the majority of finds have been made. Erosion is also more
common on the steeper parts of the northern slope than on
the gentler southern slope. The north side of the moor is
more frequently visited by walkers, as it is more attractive,
and also more accessible than the south side due to its
Proximity to Ilkley and its extensive footpaths. It is,
therefore, possible that it has been more thoroughly searched
than the southern slope.

If, however, the distribution of finds is a true
reflection of the actual flint distributions it would mean
that the higher, northern slopes of the moor were the parts
most frequented by Mesolithic man. The higher land was
probably only lightly wooded in the early Mesolithic which
would make it more favourable for hunting than the denser
forest of the lowlands. Mellars(1976) argues that light
woodland cover was preferred by Mesolithic hunters due to
better mobility and less chance of deer escaping the hunt.

The steep 'steps' of the northern slope would have provided
natural breaks in the forest.

The large numbers of flints found, particularly on
Green Crag Slack, have led to suggestions that Mesolithic man
not only hunted on the moor but also lived there in permanent
or temporary occupation sites(Keighley,1981,p79). The
distinction between an occupation site and a hunting camp can
only be made by studying the nature of the flint assemblage
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In general terms sites with high proportions of domestic tools
such as scrapers (probably used for cleaning animal skins and
perhaps woodworking) and gravers (used for wood and leather
working) have been regarded as occupation sites, and sites
with high proportions of microliths and few domestic tools .
have been associated with hunting activities (Keighley,1981,
p.80).

Mr.W.Godfrey of the Ilkley Archaeological Group has
studied the flint collections in the Manor House Museum,
Ilkley, and also a private collection containing some 10000
flints from the moor. In his opinion the vast majority of

Mesolithic flints from the moor are microliths, although
some scrapers and gravers have also been found. He concludes

that Mesolithic man used Rombalds Moor for hunting and did
not live there permanently. However, the sheer size of the
collections from some sites such as Green Crag Slack and
Cranshaw Thorn Hill, infers more than transitory hunting
camps. Green Crag Slack would have provided an ideal location
for a summer occupation site with good water supplies,
exXcellent views and easy access to the higher parts of the
moor. It is possible that the moor was occupied on a seasonal

basis.

The problem remains of where the permanent or winter
occupation sites were located. A number of important
Mesolithic sites have been found to the east of the moor in
the Wharfe valley. The Sandbeds site (Grid Reference;
SE209462) is in fact four concentrations of flints on a river
terrace at 53m OD (175feet)(Mellars,1973). Cowling (1973)
suggests that this terrace was the northern boundary of a
post-glacial lake. It yielded a variety of flints from the
Mesolithic, Neolithic and Bronze Age, (Cowling,1973) and
represents one of the largest collections in the north of
England (Mellars,1973). The majority of the Mesolithic flints
are of the early Mesolithic type and predominantly grey-white
Wold flint. Of the 1915 artefacts only 35 were microliths
with 34 gravers and 33 scrapers suggesting a predominance of
domestic, rather than hunting, activity (Cowling,1973). This
fact together with the predominance of early Mesolithic types
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makes the Sandbeds a very good candidate for the permanent
occupation site of the people hunting on Rombalds Moor.
Mellars(1973) concluded that the Sandbeds would have been a
good winter site with reasonable protection from the weather,
and with access to land above 300m (1000ft.) within five miles.
Both Cowling(1973), and Mellars(1973) say that the four
concentrations of flints suggest that this site was the scene
of many temporary winter settlements.

Flints have been found south of the moor in the Aire

valley (S.Kerry, personal communication) and particularly at
Charlestown, near Baildon, which appears to have been an

important site and may have had the same function as the
Sandbeds site (Keighley,1981,p.81).

Dating the Mesolithic period on Rombalds Moor is very
difficult as there have been no stratified finds with dateable
material .Pierpoint(1981) gives general dates for the British
flint industries,of 8300 to 6000 BC for the early Mesolithic
and 6000 to 4000+BC for the later Mesolithic. How far this is
applicable to Rombalds Moor is not known. An estimate of the
date of the early Mesolithic on Rombalds Moor can be obtained
by comparison with other sites in the north of England.

Jacobi(1978) recognises two distinct flint traditions
in the early Mesolithic in the north of England. The Deepcar
type includes sites with grey-white flint from the Yorkshire
Wolds e.g. Deepcar (Radley and Mellars, 1964), and several
sites in the surrounding Pennines such as Pike Low in the

southern Pennines and Lominot Hill, West Yorkshire (Radley
and Marshall, 1965). The Starr Carr type sites have mainly
translucent flints from the Yorkshire coast, which range in

colour from a mottled yellow to brown or black (Radley and
Mellars, 1964). Sites with these flints include Starr Carr
and Flixton in North Yorkshire, and Warcock Hill South, near
'Marsden, in the Pennines. Both types of flint have been found
on Rombalds Moor but at different sites.

Radley and Marshall(1964) suggest that the elaboration
of the Deepcar type of flints points to a later date for sites

with these flints than those sites with the simpler Starr Carr
types. However, radiocarbon dates from early Mesolithic sites
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show that the two industries were contemporary with each other

and both date from the mid to late 8FP millennium BC (Jacobi,
1978).

It is likely then that the early Mesolithic flints from
Rombalds Moor date from ca. 7500 BC and that the moor was
being used at this time by two distinct groups of people.
This is later than dates for southern England e.g. Thatcham III
Berkshire (Grid Reference: SU5256) at 8415 BC (Jacobi,1978).
Jacobi proposes that the impetus for the change from a
Palaeolithic type economy,based on hunting reindeer in an

open environment, to a Mesolithic economy was the establishment
of total woodland cover. He provides evidence that open

conditions persisted later in the north and concludes that

the impetus for a change of economy was, therefore, later than
in the south.

4.4 The Neolithic Period

4.4.1 Evidence

Neolithic finds on Rombalds Moor are limited to flints,
and a group of possible late Neolithic cairns. The distribution
of flint finds is shown in fig.5, and is very similar to that
of Mesolithic finds. Again there is a concentration on the

north-eastern part of the moor but there are more finds on
the southern side than in the earlier period, and particularly
on Hawksworth Moor (see map on p.5 ). The photograph on p.25

shows some Neolithic finds from the moor, including 2 stone
axes.

No settlement sites or pottery have been found. The only
possible example of burial is a group of cairns on Hawksworth
Moor centered around Grid Reference; SE142438. One of the

cairns is shown in the photograph on p.25. They are larger
than other cairns on the moor and are oval in outline rather
than the more normal rounded types. Unlike some of the other
cairns they do not have cup-and-ring marked rocks,(see p.26)
incorporated in them and they are not associated with walling.
Since they have not been excavated it is difficult to suggest
their age but Mr.W.Godfrey believes they may be stone versions
of Neolithic long barrows (personal communication).
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Fig.6 : Neolithic flints from Rombalds Moor
( the axe at the top of the picture is from Keighley)

Fig./ : A cairn on Hawksworth Moor (Photo S.Kerry)
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4.4.2 Discussion

There are several points about the flint collectons which
suggest that some occupation, and perhaps farming, did take
place on Rombalds Moor during the Neolithic period. The great
numbers of flints found suggest the presence of some
settlement on the moor rather than occassional hunting losses,
and also there is less difference between the types of tools
found on upland sites and those from lowland sites than in the
Mesolithic.

The large numbers of axes found could indicate that

some clearance was taking place,but it is interesting that
they tend to have been found alongside streams. This may
mean that they were being used not to clear areas for

agriculture,but to clear pathways for access to the higher
land.

It is impossible to suggest dates for the Neolithic
period in this area as there have been no stratified finds
with dateable material.

4.5 The Bronze Age

4.5.1 Introduction
There is more evidence for Bronze Age activity on
Rombalds Moor and a greater variety of remains than for any

other period of prehistory. The distribution of these remains
1s shown in fig. 27. The overall pattern is similar to the

Previous periods with a major concentration in the north-east
but Bronze Age remains have been found in all areas of the moor.
There is also an important concentration on Baildon Moor 23
miles south of Rombalds Moor. The different types of remains

which are believed to date from the Bronze Age will be
discussed separately.

4.5.2 Cup-and-ring rocks
Other than flints, cup-and-ring rocks are the most

frequently occurring prehistoric remains on Rombalds Moor,
but they are the least understood. They consist of carvings
on gritstone boulders which usually include small hollows, or

‘cups’, with or without one or more surrounding grooves, or
'rings'. A survey conducted by the Ilkley Archaeology Group
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Cup-and-ring rocks from Rombalds Moor
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(I.A.G.) has recorded 218 cup-and-ring rocks on the moor,
(I.A.G. Cup-and-ring Rock Report, unpublished)and it is likely

that more- are yet to be discovered.
Most cup-and-ring rocks on Rombalds Moor are found

between 275m and 335m. An important group lies on or above an
escarpment overlooking Addingham,Ilkley, and Burley, and include
some of the most complex designs, four of which are unique to
Britain. Some cup-and-ring rocks on Rombalds Moor are shown

in the photographs on the following pages. Many of the rocks

are in prominent positions on the vertical edge of the
escarpment, and one third of all the rocks on the moor are in

Green Crag Slack. There is also a concentration around Rivock
Edge in the west.

Cup-and-ring rocks are also found in other parts of the

north of England, especially Northumberland, and also in
Scotland, but the Rombalds Moor group is one of the largest.

Although the rocks are believed to date from the Bronze Age
this is by no means certain. They have been assigned to this
period due to their association with Bronze Age remains. In

Cleveland several barrows, some of which yielded cremations,

were found to have cup-and-ring rocks incorporated in the

Structures (Hornsby and Laverick, 1918). A large barrow on
Hinderwell Beacon, Cleveland, contained several cremations,

and nearly 150 cup-and-ring rocks were found above and around
the burials (Hornsby and Laverick, 1920).

On Rombalds Moor cup-and-ring rocks have been found in

all enclosures, and two were found in amongst the walling

material. Five have been found incorporated in cairns and
others are located within cairnfields, such as the Woofa Bank

cairnfield, described on p.33.. This relationship has also
been noticed on Snowden Moor, Grid Reference;SE 1852, on the

North York Moors, and in Swaledale and Derbyshire, and has
led to the suggestion that they form part of an Early Bronze
Age tradition from 2000 to 1500BC (I.A.G., Cup-and-ring Rock

Report, unpublished).
The function of cup-and-ring rocks is even less clear
than their age. None of the designs seem to involve figures

of humans or animals but many of them do appear to be
representational rather than simply patterns. Many are
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suggestive of maps of settlements or ﬁerhaps burials, e.g. the

Hangingstone Quarry stone (see p.28). Their often dramatic
positions could mean that they served as boundary markers.
Other suggestions are that they are maps of the stars or Druid
altars (Forrest and Grainge,1868). Hornsby and Stanton (1916)

suggest that cup-and ring rocks were brought instead of
flowers to burials. Taking into account the great variety of

designs and the range of positions of these rocks it may be

more realistic to believe that different rocks had different
purposes.

4.5.3 Flints
The distribution of finds of Bronze Age flints is similar

to those of earlier periods, with concentrations in the north-

east, and particularly on Green Crag Slack and around Lanshaw
Delves. The majority found on Rombalds Moor are typical of the
Bronze Age, and a selection is shown on p.32.

Fig.8 shows the distribution of flint axes. It is
noticeable that, as for Neolithic axes, Bronze Age axes have

been found along the major valleys and following the lines of
the smaller streams up on to the moor top. This could mean

that rather than representing widespread clearance, the axes

were instead being used to clear pathways. The valleys provide
good natural routeways onto the moor and many of todays foot-

paths still follow them. It may be, therefore, that the areas
along the pathways have been the most thoroughly searched for

flints, but the general flint distribution does not support
this view.

4.5.4 Metalwork

The scarcity of finds of Bronze Age metal implements in
this area suggests that it may have been economically rather
a poor area. Some finds have been made in isolated, surface
locations, and a hoard was discovered at Brunthwaite, Silsden
containing a palstave (a bronze axe shaped to fit into a split
wooden handle) and socketed axes (a hollow bronze axe shaped
to fit onto a wooden handle)(Keighley,1981,p.99).

There is only one record of a bronze implement from a

burial in this area. A bronze, tanged knife was found in a
burial on Pennythorne Hill, Baildon, accompanied by an urn
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Fig.10 : Bronze Age flints from Rombalds Moor, and two swords
from Ben Rhydding, near Ilkley
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containing a cremation (Keighley,1981,p.104).
The Early Bronze Age axes found at Keighley and

Silsden may be evidence for the early use of the Aire Gap
as a trade route (Keighley,1981,p.100).

4.5.5 Funerary Remains
The many examples of funerary remains on the moor are

concentrated to the east of Burley Moor and on Woofa Bank.
On Burley Moor there are considerable numbers of cairns,
barrows, and earth and stone circles. The Grubstones stone
circle (Grid Reference; SE13644472) is described by the
Ordnance Survey as a 'well-defined circle..... the remains
of a robbed cairn' (Waight,1965). Raistrick (1929) recorded
that a cremation, accompanied by a flint spearhead, was
found ¢.1846, beneath three large stones at the centre of

the circle. It appears then that it is not a true stone circle
but is instead a burial cairn. Near to the Grubstones circle

are two ring barrows, described by Colls (1846,p.305),
and the Ordnance Survey mentions another at Grid Reference:

SE14584410 (Keighley,1981,p.103). It seems likely that the
Burley Moor remains represent a major Bronze Age site.

The Woofa Bank cairn field is located on a very gently
sloping, north-east facing slope, at an altitude of around
305m. It has two concentrations, one centered around Grid
Reference; SE13774586, on Stead Crag, and another some 100m
to the south, centered around Grid Reference; SE13704563.
Each group consists of 30 to 40 small, round cairns, which
are only clearly visible when the vegetation is burnt off.

and are almost totally invisible under the normal vegetation
cover.Thecairns are associated with short lengths of walling

and some of them, particularly of the Stead Crag group, seem

to be part of the walling. The cairns are also associated
with a number of cup-and-ring rocks.

The two groups may not have been constructed in the same
period as there are differences between them. The Stead Crag
group are often touching each other and some cairns are
arranged in lines. Also, as mentioned above, some of them

appear to be part of the walling. This could be due to later
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Fig.11lb : During excavation (Photos S.Kerry)
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wall builders using the cairns as useful additions to the
walling.
In March 1983 one of the cairns from the group to the

south was excavated by the Ilkley Archaeology Group, under
the supervision of the West Yorkshire Metropolitan Council

Archaeology Unit. The cairn was chosen from a number which
had been exposed by a burning of the heather cover, and was
singled out because of its apparent undisturbed condition.
Its exact Grid Reference is SE13774559. Photographs of the

cairn during excavation are shown on p.34. The excavation
yielded no artefacts or burial remains and there was no cist
i.e. a central stone chamber which would have contained a
burial. A soil sample was taken from beneath a 'master' stone
for pollen analysis, the results of which are discussed in

Chapter 14
It was not possible to suggest a date for the cairn on

the basis of its construction or on the pollen analysis, so
the top 2cm of the buried soil was sent for radiocarbon
analysis. The 140 date for the buried soil is 2480%90 BP
(530 BC). This is unusual because it is generally accepted
that the cairnfields such as Woofa Bank belong to the early
Bronze Age (Challis and Harding,1975), whereas this date is
either very late Bronze Age or early Iron Age.

There has been considerable discussion in the
literature concerning the reason for building cairnfields
such as that on Woofa Bank (Ashbee,1956, Graham,1956. Hayes
and Rutter,1975, Challis and Harding,1975, Walker,1965) Some
authors have tended to the view that they represent,
primarily, clearance heaps, i.e. that they are the result
of land cleared of trees and stones for agriculture (Challis
and Harding,1975, Walker,1965).Ashbee (1956) working on
Kildale Moor, North Yorkshire, believes that they are more
likely to represent burials, whilst Graham (1956) suggests
that, in Scotland, the two functions are not necessarily
exclusive.

The excavation of the Woofa Bank cairn did not yield
any clues as to its purpose, but the pollen analysis was more
informative. The question as to whether the Woofa Bank cairns
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represent clearance or burials will be discussed more fully
with reference to the pollen results in Chapterl2.

There is an important concentration of Bronze Age
funerary remains on Baildon Moor including cairnfields and
earthworks describedby Colls (1846,p.301) and which probably
represent an extensive settlement (Keighley,1981,p.103).
Several barrows on Baildon Moor have been excavated and
have yielded cremations, a collared urn'and a food vessel,
bowl barrows and the bronze tanged knife mentioned on p. 3l.
Keighley concludes that the remains on Baildon probably

represent settlements similar to those on Rombalds Moor
(Keighley,1981,p.104).

There is a noticeable lack of funerary remains on the
western side of Rombalds Moor, but the large flint collections
from Shepherds Hill, Rivock Edge, and Bucking Hill (Grid

Reference; SE085454) suggests a considerable Bronze Age
presence on this part of the moor.

4.5.6 Stone Circles

South-east of the Grubstones stone circle is the Twelve
Apostles stone circle, at Grid reference; SE 12594506. In

1929 Raistrick recorded this as being 52 feet in diameter,

and lying upon an earthen bank of 4 feet wide and up to 2 feet
high (Raistrick, 1929). In the List of Ancient Monuments it

is recorded as having 12 stones, and ﬁossibly,at one time, 20,
which are probably the peristaliths of a burial (List of

Ancient Monuments, 1961, number 111). However, the Ordnance

Survey Field Investigator considered it more likely to be the
remains of a true stone circle,and not a burial (Foster, 1965).
The Bradup stone circle (Grid Reference;SE 08954392)

which, perhaps significantly, is situated in a pasture known
as Brass Castle, is 30 feet in diameter (Raistrick, 1929).
Raistrick says that in 1885 18 stones were standing, but that
in 1929 only 12 stones remained. It is not thought to be
associated with a burial.

The Horncliffe stone circle (Grid Reference;SE 13343530)
has an almost complete ring of stones set edge to edge. Its

interior contains a small, stone-lined depression, and it may

be that it represents a cairn rather than a true stone circle.
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4.5.7 Enclosures and Walling

There are many examples of apparently prehistoric
walling and several enclosures on Rombalds Moor. The age of
the walling is not known since, unfortunately, most of it is
too fragmentary to reveal much about its age or function,
and no absolute dating evidence has been found. It is
possible that much of the walling belongs to the Bronze Age,
but it is equally likely that it is Iron Age, or even later.
A section of walling on Woofa Bank, which is associated with
the cairnfield and hence is believed to be Bronze Age, 1is

shown in the photograph on p.38.
The most extensive system of walling and enclosures on

the moor is on Green Crag Slack. The shape of the most well
preserved enclosure compares with enclosures from other areas

which have been dated to the Iron Age, and,therefore, the
Green Crag Slack enclosures are discussed in the next section.

4.5.8 Discussion

Although there is no definite evidence of Bronze Age
settlement on Rombalds Moor (no hut circles have been found)
several areas, such as the Green Crag Slack-Woofa Bank area,
Burley Moor, and also Baildon Moor, have such high concentrations
of various types of remains that it does seem likely that there
was settlement in these parts.

There are fewer remains on the western side of the moor

and no burial remains. It may be that there was no settlement
in the west of Rombalds Moor during the Bronze Age. The

presence of the Bradup stone circle in the west is not likely
to indicate settlement because stone circles are believed to

have been ritual sites, and as such were often located away
from settlement sites. It is interesting that there is a
concentration of cup-and-ring rocks in the west, around Rivock
Edge (see fig.2). This rather weakens the theory that, these
rocks at least, represent maps of burials, and also suggests
that they are not related to settlement.

The fewer finds of Late Bronze Age flints might indicate
a decreased presence on the moor at this time. A similar
situation in the Pennines led Barnes (1982) to suggest that
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Fig.l2 : Prehistoric Wallin

on Woofa Bank
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that there was an abandonment of the uplands during the Late
Bronze Age. He proposes that this was due to a deterioration
in the climate towards cooler and wetter weather starting at
around 1000BC. This agrees with the work of Van Geel (1978)
which shows an unstable, but deteriorating,climate during the
Bronze Age, and a 'catastrophic decline' starting at about
900BC. The scarcity of Late Bronze Age flints on Rombalds
Moor may, therefore, be due to a movement of the population

to the lowlands as a result of a rapidly deteriorating climate.
Another possible explanation is that most of the Early Bronze
Age flints from the moor are types associated with hunting
activities, and perhaps by the Late Bronze Age there was
little,or no, game left on the moor.

The date of the Woofa Bank cairn throws doubt on the

idea of an abandonment during the Late Bronze Age, and also

on the suggestion that the cairnfield as a whole dates from
the Early Bronze Age. However, Burial sites are not

necessarily associated with settlement, and it is quite
feasible that the builders of the cairn were living in the
Wharfe valley and buried their dead high up on the moor.
Secondly, a date for one cairn cannot be accepted as a date

for the entire cairnfield. It is possible that the Woofa Bank
cairns were built over a long period of time.

4.6 The Iron Age

4.6.1 Evidence

Iron Age finds on Rombalds Moor are limited to beehive
querns (grinding stones), which, although they are domestic
objects, do not necessarily indicate settlement since they
are moveable. A group of querns were found on Hawksworth Moor
where there was no previous evidence of Iron Age activity
(Keighley, 1981, p.130). The upper half of a beehive quern is
shown in the photograph on p.4l.

On Green Crag Slack the walling and enclosures have been
carefully recorded by the Ilkley Archaeology Group, but their
results have not yet been published . One of these enclosures

is shown in the photograph on p.41. No dateable material was
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found in this, or in any of the enclosures or pieces of
walling, so they cannot be said to be definitely Iron Age and
could instead be Bronze Age, and may not even be contemporary
with each other. Some of the walling has cup-and-ring rocks
incorporated in it, which might suggest that the walling is
Bronze Age. However, it is, perhaps, more likely that carved
rocks were simply used by later people as building material.
The survey did not reveal the function, or functions, of the
walling and enclosures. No hut circles were found, which
would indicate settlement, so it may be that enclosures were
used for containing stock.

Remains similar to those on Green Crag Slack have been
found in Danefield Wood, near Otley. Cowling (1946) considered
these to be Iron Age, though there is no absolute dating
evidence. Beehive querns found nearby are further evidence of

Iron Age activity in the area (Keighley, 1981, p.121).
Half a mile north-west of Rombalds moor, near Addingham,

are two earthworks; Woofa Bank(Grid Reference:SE 04784987),
and Round Dykes (Grid Reference:SE 05525011). Both are curvi-

linear enclosures which are still well-defined, and both are
of types assigned in West Yorkshire to the Iron Age (Ordnance

Survey record card:SE05 SE7). They are both overlooked by

steeply rising land and were, therefore, probably non-defensive.

Round Dykes appears to have been a settlement site since nine
hut circles have been defined by M.Walker (Keighley,1981,
p.127).

No Iron Age pottery or metalwork has been found on the

moor but a sickle, believed to be Iron Age, was found nearby
at Brunthwaite Crag, Silsden (Grid Reference:SE 06344645),and
a torc was reported to have been found in 1953 in Ilkley at

Grid Reference:SE117511, but this is now lost (Keighley, 1981,

p.131).

4.6.2 Discussion

The lack of evidence for Iron Age occupation of Rombalds
Moor, compared to the Bronze Age, agrees with studies of other
upland areas in Britain (Barnes, 1982). Barnes suggests that

Bronze Age traits may have persisted in upland areas until
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Roman times. However, even in lowland West Yorkshire there 1s
little material earlier than the first century A.D., and this
has led to the suggestion that bronze working traditions were
continued into the Iron Age in this region (Keighley,1981,p.1l15).

Without any dateable material it is impossible to be
certain about the date of the enclosures on Green Crag Slack,
and, bearing in mind the careful survey by the Ilkley Archaeo-
logy Group, it is unlikely that any dateable artifacts will
be found in the future. One method of further investigation
would be to excavate part of the walling, and to take soil
samples from below the wall for pollen analysis and perhaps
radiocarbon analysis. This would at least give an earliest
possible date, but it would not solve the question of whether
Iron Age man lived on the moor, since the enclosures may simply
have been for stock rather than occupation sites.

Hicks (1971) considers that the population of East Moor,
Derbyshire, moved to the lowlands during the Iron Age and
used the uplands as grazing land. A similar withdrawal of
settlement during the Iron Age has been proposed for Dartmoor
(Becket, 1981). The reason suggested for the movement to low-
land sites is the deterioration of climate which began in the
Late Bronze Age (see p.39). This is also likely to be the
reason for the fortification of settlements during the Iron
Age. As the upland areas became too cold and wet to support
agriculture there was increased land pressure for well-drained
sites, which led to the construction of hillforts such as
Castle Hill (Almondbury) (Keighley, 1981, p.116),

4.7 Conclusions

The first definite signs of man on Rombalds Moor are in
the early Mesolithic period and it has been suggested that
this presence dates from c.7500 BC. There is evidence that

at this time there was a major occupation of the Wharfe
valley and, to a lesser extent, of the Aire valley. The

nature of the flint collections from sites in the valleys
and on the moor suggests that these areas were part of the
same economy. It is likely that there was permanent occu-
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pation in the valleys, and that the higher land was used not
for settlement but, primarily, for hunting. Sites on Rombalds
Moor such as Green Crag Slack represent seasonal or temporary
hunting camps used by sections of the population, most probably
in the summer months. There is some evidence that there were
two distinct groups of early Mesolithic people in northern
England and that both of them visited Rombalds Moor (see p.23).
The smaller flint collection from the later Mesolithic
period may indicate that the Rombalds Moor area was less
heavily populated at this time, but it could also mean that

early Mesolithic traditions were continued into the late
Mesolithic period.

There is no definite archaeological evidence for occu-
pation or farming on Rombalds Moor in the Neolithic period.
The only finds positively dated to the Neolithic are flints
and these are not necessarily associated with settlement.
However, the flint evidence does infer that some form of,
at least, temporary or seasonal occupation took place on
the north-eastern side of the moor and possibly on Hawksworth

Moor. There is, however, no indication of permanent settle-
ment sites and no evidence for a change from the Mesolithic

hunter-gatherer economy to Neolithic farming. It is possible
that upland gritstone areas such as Rombalds Moor were largely
ignored by Neolithic farmers and that in these areas a
Mesolithic type of economy persisted into the Neolithic
period.

During the early Bronze Age there is substantial evi-
dence of extensive settlement on Green Crag Slack and Burley

Moor and to the south on Baildon Moor. However, in spite of
the many remains and artifacts believed to date from this

time virtually nothing is known about the type of economy

practised, except that hunting was still taking place, and
the scarcity of finds of metalwork and pottery suggest that

it was a poor area. The western side of the moor seems to
have been ignored for settlement purposes but it was frequen-
ted by Early Bronze Age hunters who may have been the sculp-
tors of the many cup-and-ring rocks found in that area.

The Early Bronze Age would seem to represent the peak of
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prehistoric activity on Rombalds Moor. It is suggested that
the scarcity of Late Bronze Age and Iron Age finds on the
moor points to a depopulation of the higher land as a result
of a deterioration in climate, and a move to lower sites such
as Round Dykes, near Addingham. It is possible, however, that
the moor was still being used at this time, not for settlement
but for burial grounds,e.g. the Woofa Bank cairnfield, and,
perhaps, for pastureland. Both these points can only be clari-
fied by obtaining more radiocarbon dates from cairns and
enclosures on the moor.

This chapter has illustrated the difficulties in obtaining
a useful interpretation of the archaeological remains on
Rombalds Moor, and the need for a different approach. It is
hoped that the results of the pollen analyses will provide

the type of information necessary for a more detailed account
of the history of man's usage and occupation of the moor.
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5. LANSHAW

5.1 Introduction

Lanshaw bog lies ip.the wastern section . of Rombalds
Moor, centered around Grid Reference: SE130453. The bog has
formed in a valley around the headwaters of Carr Beck, at an
altitude of 335m 0.D. It is about 250m in length, east to

west, and 100m across at its widest point. The present day

vegetation is dominated by Eriophorum vaginatum and E.angusti-
folium, with Sphagnum spp. in the wetter areas, and Calluna

vulgaris and Empetrum nigrum in the drier parts. The course
of the stream is marked by a change to Juncus_effusus domina-
ted vegetation.

Carr Beck was dammed at the eastern end of the Lanshaw
bog to provide water for nearby towns. The main effect on
the bog has been that its eastern edge has been eroded.

The choice of sites at Lanshaw for pollen analysis was
explained in section 3.1. The Lanshaw 2 site can be seen

in the photograph on page 47 .Influx diagrams have been
constructed for two sites, Lanshaw 1 and Lanshaw 2, and peat

growth curves for these two sites can be seen in figs.1l7 and
18. Since the profile from Lanshaw 2 has been radiocarbon
dated this will be discussed first.

5.2 Lanshaw 2

5.2.1 Stratigraphy

0 to 3cm Root mat

4 to 25cm Calluna-Eriophorum-Sphagnum peat with abundant
stems leaves and flowers of Calluna, occasional

Juncus seeds and many insect eggs.
26 to 20lcm Finely-divided wood peat with a small amount of

monocot material throughout.Leaves of Sphagnum
tenellum and S.papillosum from 26 to 40cm,
occasional moss stems, nutlets of Carex spp.

throughout, and Juncus squarrosus seeds to 100cm.
Many Betula catkin scales and seeds from 100cm

with occasional seeds of Menyanthes trifoliata



Fig.l6 : Lanshaw Bog

Fig.l6a : Looking west towards the Lanshaw basin

Fig.l6b : Lookin north across the bog to Lanshaw Delves

(the author marks the Lanshaw 2 boring site)



- 48 =

One seed each of Rubus idaeus, Potentilla erecta

and a Potamogeton sp. at 100cm. A seed of
Ranunculus flammula and a Salix bud at 125cm
and a seed of Viola riviniana at 65cm.

202 to 266cm Moss-Carex peat with nutlets of Carex spp.

throughout, and occasional Betula fruits and

twigs in the upper layers. Mosses are more abun-

dant from 220cm and include Drepanocladus

aduncus, Calliergon giganteum, Scorpidium scor-
pioides, a Homalothecium sp., and Polytrichum

stems. One seed each of Lychnis-flos-cuculi,

Empetrum nigrum and a Ranunculus sp..
267 to 280cm Grey clay containing some monocot. material,

occasional seeds of Juncus articulatus, nutlets
of Carex spp. and a Betula fruit. Some carbon-

ised material and Polytrichum stems.

J.2.2 Description of the Lanshaw 2 Pollen Diagrams

Zone A : Cyperaceae-Gramineae p.a.z.(pollen assemblage zone)
Total pollen influx is low and is mainly NAP (non-arboreal
pollen). Betula and Pinus are the only tree pollen types

present but are at such low levels that it is unlikely they
were growing locally, and the pollen is probably the result of
long-distance transport. The dominant pollen types are Cyper-
aceae, Gramineae and Filipendula. Some of the NAP types repre-
sented are typically found in open environments e.g. Thalictrum

(probably T.flavum), Empetrum nigrum, Rumex acetosa type, and
Saxifraga oppositifolia type.

The macrofossils show that the vegetation on the site
during this zone was at first dominated by Carex spp. and
Juncus articulatus, but from 266cm Juncus seeds are no longer
found and there is a change in the stratigraphy from clay to
a moss-(Carex peat. This level has been radiocarbon dated to

102502100 years BP.
The end of zone A has been placed at 252cm at the start

of the expansion of the Betula curve, which is best seen in
the influx diagram.
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Zone B : Betula-Cyperaceae p.a.z.

Using the rate of peat growth shown in fig.1l/7 a date of
10000 BP can be suggested for the start of this zone. It 1is
marked by an expansion of Betula pollen,which probably repre-
sents the arrival of the first trees on the moor, and also by
a small peak of Juniperus pollen. The AP (arboreal pollen)
curve rises but NAP also increases, suggesting an overall
increase in pollen productivity.

Some of the least shade tolerant species of the previous
zone e.g.Thalictrum, are not recorded in this zone, but there
is still some pollen of types typical of open environments,
such as Rumex acetosa type and Caryophyllaceae. '

The appearence of a curve for Menyanthes suggests that
the bog surface was quite wet in this zone, and the macro-
fossil evidence shows that it supported a wide variety of

mosses and Carex spp. At the top of the zone Betula falls to
a very low level and Filicales spores increase.

Zone C : Betula-Pinus-Corylus p.a.z.

The beginning of zone C marks the expansion of the Pinus

curve and the start of the Corylus curve. It has been radio-
carbon dated to 9520120 BP. As the zone progresses more tree
pollen types are recorded, first Quercus, then Alnus, and
finally a single occurence of Ulmus. These trees remain at
low levels, although Alnus does have a small peak at 192cm.
Corylus increases until by the end of the zone it reaches 20%
TP (total pollen). Percentages of Betula and Pinus pollen are

erratic, as is the Cyperaceae curve which generally is lower
than in zone B except for a large peak at 208cm. NAP is lower

than in zone B except at 208cm due to the large Cyperaceae
peak.

For the first time in the diagram AP is greater than NAP,
but the influx diagram shows that total pollen influx is low
at around 2000 to 3000 grains cm~2/yr.

There are several NAP types present, such as Caryophyll-
aceae, Empetrum, and Rumex acetosa type, which suggest that
open conditions persisted throughout this zone.
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Zone D : Betula-Corylus p.a.z.

Using the rate of peat growth shown in fig.l7 the date
of the beginning of zone D can be estimated at about 8870
years BP. There is a large increase in pollen influx to a
maximum for the zone of 9400 grains cm™2/yr. The majority of
this is AP, and the macrofossils provide evidence that trees
were growing on the site during this zone. The most important
types are Betula and Corylus. Pinus is at much lower levels

than before in the percentage diagram, but shows little
change in the influx diagram. Alnus and Quercus remain at low

levels, but there is a second small, though more marked, peak

in Alnus pollen at 162cm, which has been radiocarbon dated to
9680+90 years BP.

All herbaceous pollen types are at low levels, apart

from a large peak in Filipendula pollen at 178cm. Above this
level NAP reaches its lowest values and there are very few
types present.

Zone E : Corylus p.a.z.

Using fig.17 the start of zone E can be estimated at
about 8480 years BP. Corylus is the dominant pollen type
reaching 607 at the top of the zone. Salix is also important

but Betula is very much reduced. Pinus pollen is at first

more abundant than in zone D but it falls to very low levels
at the top of the zone.

Total pollen influx is at a similar level to that of
zone D, but differs in that most of it is shrub pollen rather

than tree pollen. NAP is again at low levels and there are
very few types represented.

Zone F : Corylus-Alnus-Filipendula p.a.z.
The start of this zone has been radiocarbon dated to

8160290 years BP and marks a limited expansion of the Alnus
curve to about 157 total pollen. At the same time Quercus and
Pinus values rise. Betula pollen is at first abundant and

then falls but maintains a higher level than in the previous
zone. Tilia and Fraxinus pollen appear for the first time and

the Ulmus curve becomes continuous. These increases in the

percentages of tree pollen types cause what is only a relative
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reduction in the percentage of Corylus pollen since it shows
no decrease in the influx diagram.

NAP remains at low levels but there are more types
present than in zone D with the appearance of herbaceous
pollens such as, Caryophyllaceae, Ranunculaceae and Rumex

acetosa type. This zone also marks the start of curves for
Pteridium and Polypodium and the expansion of the Filicales,

Sphagnum and Filipendula curves.

It is difficult to interpret the diagram in this zone
and there are particular problems with calculating the peat
growth rate. The level above the top of the zone, 112cm, has
been radiocarbon dated to 5840+80 years BP. This means either
that only 20cm peat accumulated over 2320 years (a growth rate
of 116 years cm~!), or that at some stage peat growth stopped.
There is no obvious change in stratigraphy to indicate either
but the results of a test for the level of humification are
discussed on p.85 . The changes which occur in the pollen
assemblage at the beginning and the end of this zone are both
so sudden as to suggest hiatuses. This is particularly true
of the zone F/G boundary and for the purpose of constructing
the influx diagram this has been regarded as an hiatus. How-
ever, an alternative diagram assuming a slow but continued:

peat growth is shown on p.80 and discussed on p.79.

Zone G : Alnus-Corylus-Pinus

The zone opens with a sudden increase in Alnus pollen

to 457 total pollen which has been radiocarbon dated to
2840180 BP. It causes significant decreases in all major

pollen types in the percentage diagram some of which,such as
Betula, Corylus and Pinus,reflect actual decreases as they
also show decreases in the influx diagram. Quercus, however,
does not decline in the influx diagram and Tilia and Fraxinus

show small increases. Filipendula becomes important in this
zone and there are smaller increases in the other NAP types
such as Potentilla and Rumex acetosa type.

Starting at 100cm there is a large rise in total pollen
influx which reaches over 32000 grains em~2 yr~! at 96cm. This

1s reflected by rises in all species present. The top of the

zone 1s placed at a fall in Pinus pollen, radiocarbon dated
to 5250150 BP, giving a rate of peat growth for the zone of
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lcm in 21.07 years which is much faster than previously (see
fig.1l7). There is evidence from the macrofossils that the site
was wetter during this zone, at 100cm a Potamogeton seed was
found and Juncus squarrosus seeds are common in the peat
above this level, and it may be that faster peat growth and
wetter conditions led to better preservation of pollen. There
is a noticeable improvement in the condition of the pollen
grains at the beginning of this zone.

Zone H : Alnus-Quercus-Corylus p.a.z.
Alnus remains the dominant pollen type at slightly

higher frequencies than in zone G. Quercus is more abundant,
but Corylus and, to a lesser extent, Tilia are reduced, and

the Pinus and Ulmus curves become discontinuous. There is a

small rise in NAP due mainly to a rise in Gramineae, but this
falls to its previously low level at the top of the zone.

Filipendula and Filicales are less important than in the
previous zone.

Fig. 17 shows that peat growth slowed to lcm in 46.5

years during this zone. If this was a result of increased dry-
ness it would explain the fall in total pollen influx, i.e.

less pollen was preserved. This is supported by the poor
condition of many of the pollen grains in this zone, partic-
ularly at 72cm where pollen influx falls to 3300 grains cm'zyr'1

Zone I : Alnus-Gramineae p.a.z.

The beginning of this zone is placed at the start of the

Plantago lanceolata curve and at a rise in Gramineae pollen. It
has been radiocarbon dated to 3760+50 years BP. Alnus falls
slightly at the beginning of the zone but it recovers and
reaches its maximum of over 70% at 32cm. Quercus also declines

at the beginning of the zone and is much less important than

in zone H. The Betula curve is erratic but is generally higher

than in the two previous zones. Tilia is completely missing
from this zone.

The NAP curve rises at first mainly as a result of the
higher frequencies of Gramineae pollen but it falls in the
latter half of the zone. At the same time as the rise in
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Gramineae pollen and the appearance of Plantago lanceolata
pollen there is a peak in Artemisia pollen followed by a peak
in Rumex acetosa type.

Fig.1l7 shows that the rate of peat growth in this zone
is similar to that of the previous zone but there is a marked
increase in pollen influx. This suggests that there was an
increase in pollen production. There is, however, a marked
improvement in the standard of pollen preservation and evi-
dence from the macrofossils that the site was wetter in the

latter half of the zone. From 40cm leaves of Sphagnum tenellum

and S.papillosum are common in the peat indicating a change
to wetter conditions. It may be that peat growth was slow

during the first part of the zone but speeded up after 40cm
giving an overall growth rate which is similar to the last zone.

Zone J : Gramineae-Calluna p.a.z.

The changes in the pollen assemblage between zones I and
J are very sudden but there does not appear to be an hiatus.

There is a massive fall in Alnus pollen from over 60% to 6%
total pollen and a smaller fall in Betula followed by an
immediate rise in Gramineae to nearly 60% of total pollen.
The level separating these changes has been dated to 2170+50

years BP. There is also a change in stratigraphy from wood-

peat to Sphagnum-Eriophorum-Calluna peat. After its initial
sharp rise Gramineae pollen falls to around 25% total pollen

and the Calluna curve expands until by the end of the zone it
is the dominant pollen type.

It is around the zones I/J boundary that cereal pollen is
first recorded. Its only other occurence is at 8cm at the top
of the zone. Cannabis pollen is recorded at 12cm following a
peak in Alnus pollen, which is accompanied by falls in Betula
and Corylus. It is after this second fall in AP that Calluna
rises sharply to become the dominant pollen type.

More NAP types are present than at any other time and
many are at their highest levels. The Potentilla curve expands
dramatically at the start of the zone but falls off later.
There are also expansions of the Plantago lanceolata, Rumex
acetosa type and Pteridium curves. Empetrum increases in the
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second half of the zone but it is never very important.

Sphagnum spores reach their maximum early in the zone,

reflecting the change from a wood peat to a partly Sphagnum

peat.

Total pollen influx is much lower during this zone,

probably as a result of the disappearance of trees which

produce great quantities of pollen, and which were replaced

by herbaceous species producing much smaller amounts of

pollen.

5.3 Lanshaw 1 -

5.3.1 Stratigraphy

0 to /cm
8 to 29cm

30 to 189cm

Root mat

Dark, amorphous Eriophorum vaginatum peat with
some Sphagnum, and many Calluna seeds from 18cm.

Occasional Carex nutlets and seeds of Juncus spp.
Small amounts of charcoal throughout and wood
from 25cm. One seed each of Potentilla erecta

and Hypericum tetrapterum.

Finely-divided, mid-brown coloured wood peat,
becoming coarser from 160cm, with a small amount
of monocot. material and Carex nutlets throughout.

Eriophorum angustifolium roots from 35 to S5lcm,

and Juncus seeds from 30 to 86cm. Occasional
Alnus and Betula fruits and a Salix bud at 100cm.

Many Betula fruits from 170cm. A small amount of
Sphagnum from 100cm and leaves of Eurynchium

praelongum at 100cm. Small amounts of charcoal at
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40cm and 156cm, and a concentration at 92cm.
Mineral material from 156 to 172cm.
190 to 257cm Dark, amorphous moss-Carex peat which is very

decomposed. Many fungal sclerotia at 200cm and
becoming less humified and lighter in colour from
223 to 247cm, with Carex nutlets throughout.

Mosses include Calliergon cuspidatum, Drepano-
cladus revolvens and Homalothecium spp.

258 to 280cm Grey clay containing much monocot.material and
many trigonous Carex nutlets, both becoming less

frequent from 262cm where there are more biconvex
Carex nutlets. A few small pieces of wood at 260cm.

Occasional Juncus seeds and a seed each of Potent-
illa palustris and a Stellaria sp. A Salix bud at

260cm. Mosses include Drepanocladus cf.aduncus,

- Amblystegium tenax, Calliergon cuspidatum and i
Homalothecium sp. at 280cm. i

5.3.2 Description of the Lanshaw 1 - Pollen Diagrams

Zone A : Cyperaceae-Gramineae p.a.z.

Cyperaceae is the most abundant pollen type reaching
86% TP at 256cm, and Gramineae is the only other pollen which
reaches more than 67 TP. Total pollen influx is very low at
less than 4000 grains ecm~2? yr-l and the majority of this is
NAP. The only tree pollens present are Betula and Pinus but
the influx diagram,in particular, shows that they are at such

low levels that they are unlikely to have been growing in the
Rombalds Moor area. '

The Typha angustifolia pollen suggests that there was |
some standing water near to the site during this zone. Peat
growth starts at 257cm about halfway through the zone and the

macrofossils show that it is a very decomposed moss-Carex
peat.

There are many NAP types present some of which are
typical of open habitats such as Rumex acetosa type, Cary-
ophyllaceae and Thalictrum, and several are typically found
in late-glacial deposits e.g. Epilobium, Thalictrum and

EmEetrum.
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Zone B : Cyperaceae-Betula p.a.z.

The zone opens with an expansion of the Betula curve
which then declines, followed by a smaller increase in Pinus
pollen apparent only in the influx diagram. This latter is

caused mainly by the large increase in pollen influx to over
24000 grains cm~?2 yr'"'1

at 216cm. The major part of this
increase consists of Cyperaceae pollen which is still the

dominant pollen type but is at slightly lower levels than

in zone A. Filicales, spores and to a lesser extent Filipen-
dula pollen, are more abundant than previously but other NAP
types are either reduced or absent. There are only six NAP
types in this zone compared with fourteen in zone A.

The peat is less humified between 223 and 247cm, and the

presence of Drepanocladus aduncus in the peat suggests that
the site may have been wetter. Watson(1981) describes D.aduncus
as a plant of bog pools and wet peaty places. This could
explain the increase in pollen influx as more pollen would

be preserved in a wetter deposit, but it could also be due to

increased pollen production as a result of higher temperatures
and an increased amount of vegetation.

Zone C : Betula-Pinus p.a.z.

The Betula curve expands again during this zone as does

the Pinus curve. Ulmus, Quercus and Alnus pollen types appear
in very small numbers and the Corylus curve becomes continuous
but remains below 5% TP. The rises and falls of many pollen
types during this zone are probably relative effects due to
the unusually large amount of Salix pollen at 200cm and the
high percentage of Cyperaceae pollen at 176cm. Clumps of Salix

were noticed on the pollen slides for the 200cm sample so it
is likely that the 15000 Salix grains recorded at this level

are the result of a catkin, or part of a catkin, falling onto
the site where the boring was taken.

The peak in Salix pollen also makes the fall in pollen
influx during this zone appear very dramatic. If it is taken
into account a fall of pollen influx is still apparent but

begins one level higher between 192 and 184cm. The reason for
this fall may be a lowered rate of pollen preservation,and
also the change from a moss-Carex peat to a wood peat at 190cm.
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There are few NAP types present in this zone except at

190cm where i:here are isolated occurrences of Chenopodiaceae,
Caryophyllaceae and Potentilla.

Zone D : Betula-Corylus-Pinus

The most obvious feature of this zone is the rapid ex-
pansion of the Corylus curve to nearly. 307 TP. Betula and
Pinus are still important but at slightly lower levels than

in zone C. Cyperaceae and Gramineae are also less important
than in the previous zone.

The very low pollen influx values are thought to be

largely the result of the very coarse wood peat making accu-
rate estimates of pollen concentration impossible.

There are some indications from the pollen assemblage
of this zone that disturbance may have been taking place in
the woodland around Lanshaw. There is a small peak in
Alnus pollen, starting at 160cm, which also marks the start
of the Calluna and Polypodium curves and a small peak in

Empetrum pollen. This coincides with the appearance of mineral
material in the peat from 172 to 156cm suggesting that there

may have been some erosion in the surrounding area leading to
the deposition of mineral material at the Lanshaw 1 site. At

level 152cm much finely-divided, carbonised material was found

in the peat, which could mean that some burning of the woodland
was taking place. At this point in the diagram there is a small

peak in Pteridium spores and a single occurance of Plantago
lanceolata pollen both of which could indicate disturbance.

Zone E : Corylus p.a.z.
Corylus is the dominant pollen type reaching its maximum
during this zone of 567 TP. Salix is at higher levels than

previously, particularly in the middle of the zone. Betula is
at its lowest levels but Pinus, although reduced, is still

important. Ulmus and Alnus remain at low levels but there is

slightly more Quercus than previously, and at the top of the
zone there is a single occurrenceof Fraxinus pollen.

NAP is at low levels but increases towards the end of the
zone due to an expansion of the Cyperaceae curve. The summary
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diagram shows a massive increase of shrub pollen at the expense
mainly of tree pollen. Pollen influx values are fairly constant
at between 4000 to 5000 grains cm~2 yr-l.

Zone F : Corylus-Pinus p.a.z.

Corylus is still the dominant pollen type but falls to
32%Z TP in the middle of the zone and recovers to its former
levels at 96cm. Pinus pollen increases to over 20% TP. The

Quercus, Alnus and Ulmus curves become continuous, the former

two remaining at low levels but the Ulmus curve, though erratic,
reaches 57 TP.
NAP 1s at low levels and few NAP types are present at the

start of the zone. More types appear during the zone including
Chenopodiaceae pollen at 96cm. NAP values rise mainly as a
result of a peak in Cyperaceae pollen and there is also an
increase in Filicales spores and, to a lesser extent, Pteridium
spores. Pollen influx rises from nearly 5000 grains cm-2 yr'l
at the beginning of the zone to over 16000 grains cm~2 yr-1

at the end of the zone.

Zone G : Corylus-Alnus-Pinus p.a.z.

This is essentially a transition zone, in which very
rapid and major changes take place in the pollen diagram,
even though it is only represented by 6cm peat. At 92cm
Corylus and Pinus pollen levels are high and Alnus and Quercus
are at low levels. By 88cm this situation is reversed with
Alnus as the dominant pollen type at nearly 50% TP.

Pollen influx is at the high levels reached at the end
of zone F but falls slightly at 88cm. The majority of this is
tree and shrub pollen. This zone marks the appearance of Tilia

which begins a continuous curve but Ulmus is at lower levels

than in the previous zone.

NAP is at lower levels than before but this is due to
a fall in Cyperaceae pollen, all other NAP types are increased
including Caryophyllaceae and Chenopodiaceae, and Filicales
spores are at particularly high levels. The charcoal in the
peat at 92cm may mean that there was some opening of the forest

due to fire, which would explain the presence of Empetrum,
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Aftemisia, Caryophyllaceae and Chenopodiaceae pollen at
that level. There are also small peaks in the Gramineae and
Fraxinus pollen curves and of Pteridium spores, all of which

could indicate a slight opening of the forest. Polypodium

and Filipendula are increased in this zone and were probably
important constituents of the ground-flora.

Zone H : Alnus-Corylus p.a.z.

Alnus and Corylus are the dominant pollen types and

both show a slight rise and then a fall. Quercus reaches its
maximum of 15% TP in the early part of the zone but then falls
gradually to around 8% TP. Ulmus, Pinus and Betula are present
at low levels and Fraxinus is absent except at the top of the
zone. The Tilia curve is at its maximum during this zone but
never reaches more than 27 TP. Pollen influx is much lower
than in the previous zone at only 4000 grains cm™?2 yr'l.

The macrofossils show that trees were still growing on
the site in this zone but it may have been wetter since seeds
of Juncus species are recorded from the beginning of the zone,

and Potamogeton pollen is present in the pollen diagram.

Zone I : Alnus-Gramineae p.a.z.

The start of zone I marks the first appearance of cereal
pollen and the beginning of a rise in Gramineae pollen.
Corylus and Quercus are at lower levels than in zone H and

the Tilia and Pinus curves are discontinuous, but Betula pollen
is more abundant than in the previous zone.

Cereal pollen appears in the diagram for the first time
at 48cm and is then recorded at every level in this zone. The
48cm level also marks the start of a continuous curve for
Caryophyllaceae. The increase in NAP is largely due to the
rise in Gramineae pollen but other NAP types show small rises
and several NAP types appear or reappear during this zone.
Pollen influx rises sharply at the beginning of the zone

to nearly 20000 grains cm~2 yr-l, the majority of which is
tree pollen. At the same level Eriophorum angustifolium
becomes a constituent of the peat and the Sphagnum curve is
continuous, suggesting that the site may have become wetter.
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Zone J : Gramineae-Calluna
The boundary between zones I and J is placed at a sharp

and major fall in Alnus pollen, and at the point of smaller

falls in the Corylus and Quercus curves. The Gramineae and
Betula curves rise immediately but Betula falls again to its
formerlevels. Calluna and Cyperaceae are both at higher levels
than before but both curves are erratic. These changes in the
pollen assemblage occur at the same point as a major change
in the peat stratigraphy from.a wood peat to an Eriophorum
vaginatum peat, indicating the disappearance of trees from
the-site.

There is a large expansion of the NAP curve with 20 types
represented, and with particularly large increases of Plantago
lanceolata, Potentilla and Rumex acetosa type, and also of
Pteridium and Sphagnum spores. Cereal pollen is recorded

intermittently throughout the zone.
Salix pollen increases gradually in the first half of the

zone reaching a peak at 1l8cm. It then falls sharply at the
same time as a smaller fall in Gramineae pollen. Following
this there is a second decline in AP types including Betula,
Quercus, Alnus and Corylus. At the same time Calluna pollen
rises, to reach 587 at the top of the diagram. The uppermost

level counted, 6cm, shows an increase of Empetrum pollen to
167, TP.

The fall in pollen influx during this zone is probably
the result of the removal of trees from the site, and their
replacement by herbaceous species whoch produce much less
pollen than trees.

5.3.3 Discussion

Although Betula and Pinus are present in the basal clays
the influx diagrams show that they are at such low levels that
they are likely to be the result of long-distance transport.
The absence of trees and the presence of light-demanding spec-
ies such as Thalictrum and the ruderal Rumex acetosa type
suggest a Younger Dryas age for the clays. This is supported
by the radiocarbon date of 10250+100 years BP for Lanshaw 2

at 252cm which marks the beginning of peat growth, a
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surprisingly éarly date for a Pennine peat deposit. The pollen
of the basal peat layers is very similar to the asssemblage
from the clay,with Cyperaceae and Gramineae the dominant types.
The vegetation of the site during zone A must have consisted
largely of sedges, .and perhaps Juncus spp. as their seeds are
found in the clay. The surrounding vegetation was probably a
species rich grassland. The presence of light-demanding species
such as Thalictrum and Saxifraga oppositifolia type indicates
that the vegetation must have been low-growing. There must
also have been some disturbance in the environment, perhaps
caused by freeze-thaw action,to provide suitable habitats for
ruderals.

The end of zone A in both diagrams is marked by a small
peak in Juniperus pollen. Bartley(1962) considers that the
Juniperus peak at Tadcaster marks the end of the late-Devensian
period and therefore the transition between Godwin's zones III
and IV. This transition is traditionally placed at the begin-
ning of the expansion of the Betula curve. Both influx diagrams
show that there are increases in Betula pollen at the boundary
between zones A and B.

Using the rate of peat growth shown in fig.17 the
beginning of zone B can be estimated at 10000 years BP. At

about this time the climate of England began a period of
very rapid warming which allowed the migration of trees
northwards (Lamb,1982,p.24). Pennington(1975) gives this
date as the approximate start of the Flandrian period. The
expansion of the Betula curve during zone B is likely to be
evidence of the arrival of the first trees in the Lanshaw

area. Some of the herbaceous pollen types recorded in zone A
are absent from this zone, notably Thalictrum and Saxifraga

oppositifolia type.

The amount of Betula pollen present suggests that only a
few trees were growing near to the site and certainly not
enough to cause the disappearance of light-demanding herbs.

A more likely reason for their absence in this zone is that
with increasing temperatures the productivity of the environ-
ment increased so that grasses, sedges, ferns and Filipendula
became taller and more abundant and it was these that outshaded
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some of the low-growing herbs. The cessation of freeze-thaw

conditions would lead to a more stable environment with less
new ground available for ruderals. There is, however, still

pollen present from light demanding species such as Rumex

acetosa type and Caryophyllaceae. The vegetation around Lanshaw
at this time must therefore have remained fairly open with
light birch woodland in places.

The second tree pollen curve to expand is Pinus during

zone C. It is likely, therefore, that Pinus was the second tree

to arrive on the moor at around 9500 years BP. Zone C,opens
at both sites,with a peak in Salix pollen and marks the begin-

ning of the Corylus curve, and the first recordings of Quercus,
Ulmus and Alnus pollen types. This is clearly a result of the

continued rise in temperatures allowing the migration north-
wards of more thermophilous tree species. Wood is found in

the peat during zone C though it is not a true wood peat until
part-way through the zone. This indicates that trees were
growing on the site, most probably Betula and Salix and perhaps
Alnus. The pollen of Ulmus and Quercus is at such low levels

that it is unlikely they were growing on the moor itself. The

end of zone C can be tentatively dated to 8870 years BP.
During this zone peat growth was quicker at Lanshaw 2 (lcm in
15 years) than at Lanshaw 1 (lcm in 23 years) even though the
two sites are very close.

Although many trees are represented in the pollen diagram
during zone C total pollen influx is low at around 2000-3000
grains cm™? yr'l and this level of production according to
Birks(1982) is more representative of Forest-Tundra type
vegetation than of Boreal Forest. This view is supported by
the presence of pollen of light-demanding species such as
Caryophyllaceae, Empetrum and Rumex acetosa type and the
importance of Cyperaceae and Filipendula.

The small peak in Alnus pollen in the Lanshaw 2 diagram
at 192cm is not easily explained. It has been suggested by

Smith(1970,1984) that early appearances of Alnus are related

to disturbances of the vegetation by Mesolithic man. This is
discussed in more detail below and on p.87 . Although Lanshaw
1 zone C does not show an Alnus peak, Alnus pollen was recorded
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at one level.

From the evidence of the influx diagrams one can |
propose that forest was not established in the Lanshaw area
until the beginning of zone D, when total pollen influx at
Lanshaw 2 reaches values of over 8000 grains cm™?2 yr'l, a
level of production which compares with figures for present
day Boreal forest(Birks,1982). Fig.1l7 provides an estimate
for the start of zone D of 8870 years BP. Betula, Corylus and
Salix appear to have been the most abundant trees locally,

probably with Betula and Salix more important on wetter land.

Betula was almost certainly growing on the site at this time
as the peat contains numerous Betula catkin scales and seeds.
The low levels of NAP during this zone point to the develop-
ment of a relatively dense woodland cover in the Lanshaw area.
It is not clear why Pinus pollen is at such low levels in

Lanshaw 2 zone D compared with the previous zone, and with
Lanshaw 1 zone D. It may be that Pinus was never growing

near to the site, and that during zone D the increased
presence of Betula and Corylus trees in the Lanshaw area
prevented much Pinus from reaching the Lanshaw 2 site. However,

the Lanshaw 2 influx diagram shows only a small decrease in
Pinus pollen so much of the decrease in the percentage diagram

must be a relative effect due to increased amounts of other
pollen types.
Both sites show a small peak in Alnus pollen in the second

half of zone D. these are similar to an early Alnus peak at
Tadcaster(Bartley,1962), which was considered to be the result

of downwash of pollen through the lake sediments. This is most

unlikely to have occured at Lanshaw in a wood peat. Smith(1970)
suggests that Alnus was sensitive to interference.with the forest

by Mesolithic man and it increased by moving into cleared areas.
There are certainly signs of forest disturbance in the pollen
diagrams at the time of the early Alnus peaks. The presence of
charcoal in the deposits suggests that some forest burning

was taking place, which led to small increases of bracken,

heather and grasses. This clearance would have resulted in
increased erosion and runoff into the Lanshaw basin, thus

explaining the deposition of mineral material at the Lanshaw
1l site.
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The second Alnus peak has been radiocarbon dated to
9680+90 years BP. This date has been rejected as being too
old, partly on the basis of its non-conformity with the other
Lanshaw dates, but also because this is much too early a date for
the establishment of dense hazel woodland, which was dated at
8880+1/0 years BP at Red Moss, Lancashire(Hibbert,Switsur and

West,1971). The reason for this early date is not known, but

it is discussed on p.149.

During zone E after about 8500 years BP, Corylus becomes
the dominant pollen type but Betula is greatly reduced. The
pollen assemblage infers a dense hazel-willow woodland in
which birch has been shaded out. Ulmus and Alnus pollen are at

low levels, and Quercus pollen is absent and it seems unlikely
that any of these were growing near to the site during this

zone.
It is difficult to correlate Lanshaw 1 zone F with the

Lanshaw 2 diagram. The changes in the pollen assemblage at the
beginning of the zone,i.e. a fall in Corylus pollen and
increases of Pinus and Ulmus pollen, are probably contemporary
with similar changes at 136cm at the top of Lanshaw 2 zone E.
According to the peat growth curve this dates to about 8200
years BP. The changes which occur at the beginning of Lanshaw

1 zone G, most notably the rises of Quercus and Alnus and the
start of the Tilia curve, appear to be the same as at 128cm

at the base of Lanshaw 2 zone F. This correlation is supported
by the presence of Cyperaceae peaks at 132cm in the Lanshaw 2
diagram and at 104cm in the Lanshaw 1 diagram. If this correl-
ation is correct it means that only 8cm of peat at Lanshaw 2

records the same vegetation changes as 20cm of peat at Lanshaw
1.

It is likely. that important changes were taking place
in the woodland on the drier land surrounding Lanshaw 1 at
this time. In the pollen diagams the dominance of hazel and
willow is decreased and pine and elm are more important. It is
probable ,therefore,that the hazel woodland of zone E was being
replaced by a pine-elm woodland in which ferns were important

elements of the ground flora.
The pollen assemblage in Lanshaw 2 zone F points to the
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establishment of a mixed deciduous fofest in the Lanshaw

area. The vegetation on and immediately around the site is
likely to have been a birch-alder carr, with a ground flora
including many ferns and frequent Filipendula, with Sphagnum
in wetter parts and heather and crowberry in drier parts. This
must have been more open than the hazel woodland of the pre-
vious zone since NAP is increased, there are more NAP types,

and pollen of Caryophyllaceae, Rumex acetosa type and Empetrum
appear.

The drier land surrounding the site probably supported a
mixed hazel-oak-pine woodland with occasional lime and elm and
rarely ash. The increased levels of birch in this zone are
further evidence that the woodland cover was not as complete
as in the previous zone. It is interesting that the rise in
Alnus coincides with the beginnings of an opening in the forest.
This would support Smith's(1970,1984) view that there is a
link between increased Alnus levels and forest disturbance.

It is mentioned on p.52 that there is uncertainty about
the interpretation of Lanshaw 2 zone F and its boundaries,
because there is only 20cm peat representing some 2300 years and
there are-important and abrupt changes in the pollen assemblage.
There are several possible interpretations: (i) An hiatus at

the end of zone F. Fig.1l/ shows that such an hiatus would mean
that peat growth stopped for over 2000 years between about
7900 years BP and 5840+80 years BP. This would infer dry
conditions in the late Boreal period stretching well into the
Atlantic period. The problem with this is that the Boreal-
Atlantic transition has been regarded as a time of increased
rainfall, though this has largely been inferred from the rise

of Alnus and the spread of upland peats in Britain, and Smith
(1984) illustrates that the rational limit of Alnus is not

synchronous and notes that the date of the spread of upland
peats has been shown to be variable. Magny(1982) points out
that Alnus is an unsuitable indicator of increased wetness

since it can instead indicate a drying out of the bog. Bellamy
(1966) suggested that bogs stopped growing in the Atlantic
period if they became too wet. (ii) An hiatus at the beginning
of zone F.If peat growth is assumed to have stopped and re-
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started between 132 and 128cm, and the peat growth rate of
zone G is applied to zone F, it would mean that peat growth
stopped at around 8100 years BP and restarted around 6200 years
BP. This interpretation gives similar results to (i) but it
would mean peat growth starting somewhat earlier in the
Atlantic. (iii) Hiatuses at both the beginning and end of zone
F. In this case it would not be possible to date zone F except
to say that it lay between 816090 yeafs BP and 5840+80 years
BP. (iv) Continued,but very‘slowggrowth at a rate of 116 yrs cm:l
In order to construct the influx diagram one of these
interpretations had to be accepted and since the changes in
pollen diagram are so abrupt at the zone F/G boundary it was
assumed that there was an hiatus here. However, an alternative
part-diagram was constructed assuming continued, slow growth
and is discussed on p.79. The results of a test for the level
of humification of both deposits are also relevant(see p.85).
It is recognised that any one of the above inferpretations
could be correct and that, without closer sampling and the aid
of more radiocarbon dates it is impossible to decide which, if
any, is the correct hypothesis. The situation is complicated
further by attempting to correlate the Lanshaw 1 and 2 diagrams.
The changes in the pollen assemblage of Lanshaw 1 zone G
involve rises in Alnus and Quercus and a fall in Pinus pollen,
all compressed into 4cm of peat. Whereas in the Lanshaw 2 diag-
ram the initial rise in Alnus and the fall of Pinus are separ-
ated by 44cm peat. This suggests that there was also an hiatus

at Lanshaw 1 during the BAT but that it lasted longer than at
the Lanshaw 2 site.

It is difficult to imagine that type of conditions which
could have affected peat growth so differently at the two

sites which lie within a few metres of each other. The problem
of the BAT. at Lanshaw, and particularly differences in peat
growth rate, forms the basis of a study presently being under-
taken by Miss J.Shore (Leeds University), which, it is hoped,
will provide some answers to the questions posed by this work.
An unusual feature of the Lanshaw diagrams is the late

rise of Quercus, at the same time as the Alnus rise. This has
been noted in other diagrams from northern England such as at
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Pow Hill, Co. Durham(Turner,1981), where Quercus and Alnus
rise together at 5300%40 years BP. Turner suggests that on low-

mid altitude Millstone Grit sites the low nutrient status and
slow soil development allowed birch and pine to remain dominant
delaying the expansion of oak and alder. The Pow Hill diagram
is similar to the Lanshaw 2 diagram in another way in that
Pinus pollen does not fall at the Alnus rise but persisted.even

longer than at Lanshaw until the forests were removed by man in
late prehistoric times. The persistence of Pinus after the

Alnus rise is also apparent in diagrams from Soyland Moor in

the Central Pennines(Williams,1983), where a very gradual

decline of Pinus begins at about 7300 years BP but it does not
fall below 5% TP until 6110 years BP, some 1500 years after
the Alnus rise.

Alnus has a second, more important rise at the beginning
of Lanshaw 2 zone G, dated to 5840+80 years BP. This two stage
rise of Alnus is also present in diagrams from Ingleborough,

N. Yorkshire(S.Swales,unpublished) where the initial rise has
been dated to 7450*80 years BP and the second, larger rise to
6140+80 years BP. The macrofossil evidence and the increased
rate of peat growth in zone G points to increased wetness of
the site. Zone G probably represents the optimum forest period
with high pollen productivity as shown by the high pollen
influx. Corylus and Betula were less important constituents

of the forest of this zone which seems to have been dominated
by Alnus and Quercus with Tilia and Fraxinus more abundant
than before and Filipendula dominating the ground flora.

There are some indications in the later stages of Lanshaw
2 zone G that a limited amount of clearance may have taken
place. There is a slight rise in Gramineae pollen and increased
amounts of Caryophyllaceae, Compositae, Rumex acetosa type
and Pteridium all of which can indicate open conditions.The
fall in Pinus pollen at the top of Lanshaw 2 zone G, dated to
5250£50 years BP, is not easily explained. It is also apparent
in the influx diagram and is, therefore, not a relative effect
caused by the increase in Alnus pollen. Most tree pollens,

apart from Corylus, show an increase at this point in the
pollen diagram, so the fall in Pinus pollen is unlikely to
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represent a major clearance event. It is close in age to the
5490+40 years BP date of the elm decline at Rishworth, West
Yorkshire, some 15 miles south of Rombalds Moor (Bartley,1964).
It is known that the behaviour of Pinus in the Pennines differs

very much from one locality to another, but the reasons for
this are not understood. Although the fall in Pinus does

occur at a point in the Lanshaw 2 diagram where there is some
evidence of forest disturbance it is difficult to suggest
why Pinus should have been selectively cleared.

During zone H in both the Lanshaw 1 and 2 diagrams the
pollen assemblages infer an alder carr with a ground flora

including ferns, Filipendula and members of the Compositae
and Ranunculaceae. Quercus and Tilia were probably more
important in the surrounding woodland than their levels in the

pollen diagrams would suggest since both types tend to be
under represented. There is also evidence of a continuation
of the opening of the forest which began during the previous
zone. The presence of Rumex acetosa type pollen, the appear-
ance of Artemisia and Ilex, and the small rise in Gramineae
pollen all suggest limited clearance. Both influx diagrams
show a decrease in pollen influx in zone H which, it was

suggested on p.53, may be the result of pollen degradation.

Plantago lanceolata pollen does not appear in the
Lanshaw 2 diagram until 3760+50 years BP at the start of zone

I and is associated with a peak in Artemisia pollen followed
by a peak in Rumex acetosa type pollen. This is probably
close to the date of the start of Lanshaw 1 zone I which is
placed at the beginning of a curve for cereal pollen, and

just above the first appearance of Plantago lanceolata. NAP
values rise in both diagrams during zone I due mainly to rises

in Gramineae pollen, but with increases also of Calluna and

Potentilla, and, in the Lanshaw 1 diagram, of Caryophyllaceae.
This evidence, together with the falls in Quercus and

Tilia pollen, points to a more substantial clearance than

in the previous zones and to a very limited amount of culti-

vation. It may be that the clearance was greater than it

appears to have been. It is unlikely that the area immediately
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around the sites would have been cleared since it was probably
quite wet. It is possible, therefore, that the local vege-
tation, which from the macrofossil evidence appears to have
been a wet woodland, most probably Alnus dominated, was
producing so much pollen that it masked the true amount of
clearance taking place in the surrounding woodland. It is

possible that in drier areas and also at lower altitudes
sustantial clearance was taking place and caused the decline
in the Quercus curve and the disappearance of the Tilia
curve. The increase in Betula pollen, particularly apparent

in Lanshaw 1 zone I, can be explained by the spread of birch
trees into cleared areas.

No cereal pollen is recorded in Lanshaw 2 zone I and
only single grains are present in Lanshaw 1 zone I, so it
is unlikely that the main purpose of the clearance at the
beginning of this zone was to provide land for growing
crops. It must instead have been for pasture-land or settle-
ment, or simply for the timber. Cereal pollen does not
appear in the Lanshaw 2 diagram until the end of zone I
just below the 25cm level which has been radiocarbon dated
to 217050 years BP. This probably means that the source of
the cereal pollen grains in Lanshaw 2 zone I was some
distance from Lanshaw and the area under cereals quite
small.

The boundary between zones I and J is placed, in both
diagrams, at the point of sudden falls in Alnus pollen
followed by increased levels of Gramineae, Cyperaceae and
later of Calluna. This must represent a major clearance
event and the presence of cereal pollen suggests that at
least some of this clearance was for agriculture. The low

percentages of cereal pollen probably means that the agri-
cultural land was not close to the site.

Open conditions during zone J are indicated by the

amount of Plantago lanceolata, Rumex acetosa type and
Potentilla pollen all of which are at their highest levels.

The initial effect of the clearance seems to have been an

increase in grassland and, to a lesser extent, heathland.
The rises in Salix and Betula pollen in the Lanshaw 2 diagram
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suggest that some of this cleared land was allowed to regener-
ate to scrub-type woodland. The Lanshaw 2 diagram shows evidence
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