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SUMMARY

Observations have been made on the stratigraphy of peat
deposits at a number of sites varying in aspect and altitude on an
area of upland moorland in the West Riding of Yorkshire, Pollen
diagrams have been prepared from thesé sites and a sequence of local
pollen zones established. These zones have been subdivided on the
basis of changing frequencies in the pollen of species considered to
be cultural indicators.

An absolute chronology has been established for the pollen
diagrams from a series of eight radiocarbon dates. Attempts have
been made to relate the sequence of subzones to established archaeo-
logical periods and, more recently, to documented historical events.

A survey of surface pollen samples was carried out from the
moorland and from within the remaining woodland communities on its

flanks. The results of this survey have been used in the ecological

interpretation of the fossil pollen diagrams. The early forest history

of the area and the gradual decline of trees since 2,000 B.C. has been

traced. It has been shown that both soil deterioration and human
factors have been significant in the reduction of woodland and the

establishment of heath,
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SECTION I  INTRODUCTICN



I.i. Aims and Objectives

The uplands to the east of Nidderdale, in the West Riding of
Yorkshire, are today valued as grouse moors; they are practically
treeless, supporting heath vegetation with occasional patches of bog.
In the thin peat which covers the moors tree stumps and buried timbers
occur, evidence that in the past woodland was considerably more exten-
sive, The aim of this study has been to establish the nature of this
woodland and to investigate the fluctuations in its limits through -
time.

The method adopted has involved the examination of the pollen
record at a rumber of sites, varying in aspect and altitude, within
a limited area 6.5 kms square. A study of fluctuations in the woodlard
edge has recessitated detailed assessment of the ecological signifi-
cance of the pollen records at each site, A study of the moderm pollen
rain has therefore been undertaken in an attempt to develop an objective
approach to the interpretation of pollen percentages.

Earlier studies have established the course of vegetation history
on the southern Pennines (Comway, 1947, 1949; Tallis, 1964; Hicks,
1971) and on the northern Permines (Johnson and Dunhem, 1963; Turrer,
1970), but previous palynological studies in the Nidderdale area are
lacking. It was hoped that the current work would provide information
about the vegetation history of the gritstorne of the central Pennines
and, in addition, enable an assessmert of the relative roles of human

and enviromentel factors in the decline of woodland within the study

area.



I.ii. The Physical Backgrou

The moors to the east of Nidderdale form part of the margin of
the central Pennines overlooking the Vale of York, This study has
been carried out on the interfluve between the tributaries of the
Rivers Nidd and Laver, in an area approximately 6.5 kms square (Figs.
14, 12). In this thesis the study area will be referred to as the

Nidd~Laver interfluve,

I.ii.a, Topography

The Nidd-Laver interfluve is an upland plateau comprising Pateley
Moor, Bishop's Moor, Dallow Moor and Fountains Earth. Above the moor-
land limit at about 290 metres the land rises gradually in a broad
dome. Four isclated hills, High Ruckles, High Hill, Kettlestang Hill
and Hambleton Hill project above the surrounding plateau surface to
over 366 metres along the line of the watershed (Fig. 12).

On the western and southern edge of the plateau there is an
abrupt break of slope and a steep descent to the valley of the Nidd.
In the east the land descends more gradually to the Vale of York,
while to the north the plateau stretches on to join the area of high-
land which forms the watershed between the River Nidd and the River
Ure. The plateau is dissected by a rumber of streams with deerly
incised valleys., The principal drainage is to the south-east towards
the Rivers Skell and Laver via Skell Gill and North Gill Beck. The
valleys of both these streams are steep sided and oraggy in their
middle ssctions. On the west of the watershed three short-strea.ma

flow into the Nidd.
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FIG 1.3 GEOLOGY
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I.ii,b. Geology

There is mo current Geological Survey map for the Nidderdale
area, The southern part of the Nidd-Laver interfluve was included in
an area mapped by Thompson (1957) and the northern part was described
in a survey by Wilson and Thampson (1965). Figure I3 is therefore
based on these two sources.

The interfluve is formed from rocks of Carboniferous age; the
whole area lies within the main Millstone Grit outcrop of the Askrigg
Block. The stratigraphic succession is simple; hard bands of gritstons
alternate with softer shale beds and produce marked topographic
features, These rocks were deposited in Namurian times, as part of a
broad delta complex filling the synclinal depression of the Central
Pernire Basin., The sequence of sandstone and shale bands represents
part of a regular cycle of sedimentation during which sandstores, shales
and marine bands were laid down. The stratigraphic sequence is shown
in Table IJ.

The First Brimham Grit is a massive, coarse-grained, feldspathic
sandstore; where it is exposed at the surface it forms crags which are
particularly well developed in the valleys of the Skell and North Gill
Beck., Stratigraphically, the Brimham Shale separates the First and
Second Brimham Grits; exposures of these shales are limited, but sapping
associated with them has resulted in the development of peaty flushes
in many valleys. The Second Brimham Grit resembles the First, but forms
a less marked topographic feature in this area; its outorops form low

sandstore ridges on the plateau surface. Wilson and Thompson (1965)

first recognised the Wandley Gill Sendstore, which outorops around




Table I.1

THE NIDD-ILAVER INTERFIUVE: GEOLOGICAL SUCCESSIQN

Laverton Sandstone

Laverton Shale

MILLSTCONE Wandley Gill Sandstore
GRIT Wandley Gill Shale
SERIES Second Brimham Grits

Brimham Shales

First Brimham Grits

Thickness in metres

25
15 - 22

5 =12
12
9 - 28

n-2

(After Wilson and Thompson, 1965)
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Hambleton Hill, and differemtiated this from the Second Brimham Grit
because of its quartzitic nature. They also described the Laverton
Shale, a formation containing Iingula bands and abundant black,
micaceous material, which overlies the Wandley Gill Sandstore and
separates it from the Laverton Sandstore. The latter is coarse and
hard and forms the cap-rock of High Ruckles, High Hill, Kettlestang
Hill and Hambleton Hill.

These rocks have been tilted slightly and there is a regional
dip of about 2° to the east, A mmber of faults with only amall throws
occur, trending approximately west-north-west to east-south-east,

The Quaternary history of the uplands around Nidderdale has
aroused much interest. Kendall (1924), Raistrick (1926, 1934) and
Wilson (1957) have suggested that the higher parts were unglaciated in
the last Ice Age. They postulated that the Nidd-Laver interfluve
separated the Nidderdale valley glacier from the combired mass of the
Wensleydale glacier and the main Vale of York ice-sheet to the east.
The drift free surface of the imterfluve, the absence of erratios and
the widespread occurrence of chamnels, attributed to the action of
meltwmater, were cited as evidence for an upper ice margin around these
moors. However, Johmson (1969) suggested that these oriteria were
insufficient to establish that the interfluve was free from ice during
the last glaciation. He suggested that during an early phase even the
highest ground in the area was glaciated; he attributed the oomplex
systems of chamrels and drainage features to the influenos of sub-
glacial meltwater,

The superficial deposits on the Nidd-Laver interfluve are of two

types, the inorganic deposits and the peats, Shallow well humified
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peat covers much of the plateau and in places deeper deposits of
topogenous peat have developed. On Fountains Earth over four metres
of peat have filled a chanrel which Johnson (1969) considered to have
been formed by the action of sub-glacial meltwater. Rapidly accumu-
lating flush peats occur in the bottoms of the river valleys. The
sub-peat soils are developed mainly in sandy material resulting from
in situ rotting of sandstones but in places grey or blue/grey clay
overlies the bedrock and forms the soil parent materiasl., In most
cases the clay is only a surface smear between 10 and 20 cms deep,
but at isolated sites much greater thickmesses occur: over 82 cms at
Iron Well Hill (SE 17006990) and over a metre on Fountains Earth, in
the upper valley of Byerbeck Gill (SE 151723).

The origin of this clay is problematical. It seems possible that
it may represent a denuded remnant of a former drift cover; however
no erratics have been recovered from it, Pemberton (1971) recorded a
superficial clay deposit on Brimham Moor 6.5 kilometres to the south
of the Nidd-Laver interfluve, The examiration of its mechanical com-
position led him to believe that the clay was a product of the weathering
of shale., On disaggregation of his material in a solution of sodium
hexametaphosphate mimute laths of easily 'I;rolmn, well weathered shale
could be distinguished. Structures within the clay suggested deformation
by frost pressure and this, together with the presenoces of transported
sediments between the clay and the bedrock, led Pemberton to suggest
that the transport and weathering of the shale took place undsr periglacial
conditions. He assumed that the Brimham Shales were the source of this
material, and that these beds were totally removed from the summit of

Brimham Moor during an early stage of the last glaciation,
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In present laboratory studies, no clay laths could be distinguished
after deflocculation of clay samples from Fountains Earth. However,
the mechanical composition of the material from Fountains Earth and
Brimham Moor is similar, and both clays are rich in muscovite, The
stratigraphic relationship of the clay at Fountains Barth is different
from that at Brimham Moor, At the former site the clay overlies the
Second Brimham Grit and the Brimham Shale is buried far below the
surface. However, the Laverton Shale, or the Wandley Gill Shale ocould
have provided a source of material for the development of the clay.
The presence of rounded pebbles of gritstone up to 10 ams in diameter
was noted bereath the clay at Iron Well Hill and could be equivalent to
the frost heaved pebble bed cbserved by Pemberton (1971) bereath clay
on Brimham Moor. On the basis of existing field evidenoe, it is not
possible to decide whether the clay on the Nidd-Laver interfluve has
originated from the weathering of a drift cover or a shale bed,

Sandstone boulders are widely distributed on the surfaoe of the
plateau; in some cases these are almost completely buried bereath the
peat cover., The boulders are gererally angular and formed of gritsone;
on Dallow Moor Thompson (1957) recorded the presence of tabular ganister
boulders, the remains of a now deruded horizon, In places these boulders
are aggregated into blockfields; the origins of similar exposures of
shattered bedrock in other parts of the country have been attributed to

reriglacial conditions.

L.il.c. Soils

The Nidd-Laver interfluve and the surrounding areas have not yet

been mapped by the Soil Survey of Great Britain and therefore the
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following account is based on profiles examired in the field,

Typically the soils are acidic, developed on parent rock which is
deficient in bases., Podzols, peaty-gley podzols and gleys are the
daninant soil types., It has often proved difficult in the field to
assign a profile to ore of these categories, as many exhibit tran-
sitional features, and the degree to which the characteristic horizons
are developed varies markedly from site to site. The following descrip-
tions utilise the horizon nomenclature of the Soil Survey of Great
Britain,

Podzolic soils (Fig. IL4) have developed on the gritstomes, on
sloping sites with free drainage where there is ro surface clay horizon.
The L, F and H horizons are represented by Calluna litter grading into
compact, well humified, black peat, pH 3. 5-k. This averages about 20 cms
in depth on the plateau surface but decreases in thickress on the valley
sides. The A horizon, characterised by humus staining, is usually very
thin or absent, and the transition to the bleached Ea horizon is sharp.
The bleached layer is in most cases clearly distinguished in the field
as an ashy horizon about 10 cms thick., The developmert of the B horizon
varies greatly. In some cases it is merely represented by a zore of
gradually intensifying brown staining bensath the bleached horizon;
after ignition in the leboratory this was interpreted as a dispersed
sesquioxide enriched horizon. 4 Bh horizon of humus accumulation can
be differentiated in some profiles, consisting of a dark brown or black
band of earthy sand 2-3 ams thick. An ignition profile prepared for a
podzol with a Bh horizon (Fig. I5) revealed that the band of s
accumulation lay immediately above the zore of maximum reddsming due

to sesquioxide dsposition, The indurated moor pan (Bfe horizon) which



has been widely supposed to underlie heather moors (Smith and Rankin,
1903; Moss, 190L4; Cheetham, 1924) appears to be an exceptional
occurrence on this interfluve. However, ore good example of a pan has
been observed at a depth of 30 cms in a soil profile from Dallow Moor,
In most cases the zone of sesquioxide enrichment grades into the rotted
parent rock of the C horizon, the soil auger has permetrated as much as
70 cas of this material in same places,

At many sites gleying is characteristic of the lower horizons
of the podzolic soils, particularly in those places where clay overlies
the parent rock, Characteristic orange and grey mottling develops in
the B and C horizons of these profiles (Fig. IL). At some sites on the
gritstore gleying ocours in the absence of a clay C horizon; in these
cases it may be related to the creation of an impervious layer, by the
gradual leaching of clay-size particles from the upper horizons of the
profile and their accumulation at a lower level (Taylor and Smith, 1972).

Ground water gleys occur at some sites associated with the seepage
of water at the surface along shale bands. The seepage water is
frequently rich in iron and, on reaching the surface, deposits ferric
oxide which stains the surrounding peat a bright orange-red. The sub=-
peat material at such water-logged sites is usually clay which is com-
pletely gleyed to a blue/grey colour., Pearsall (1950) commented that
iron-rich flushes are frequernt in upland areas and that they are usually
jndicated by the presence of ferric iron deposits on or in the surface
layers of the peat. According to Johnson and Dunham (1963) iron-rich
flushes ocour where scluble ferrous iron compounds, formed under anaerobioc
conditions in blankst bog, are brought to the surface and oxidised.

However, on the Nidd-Laver interfluve there appears to be a marksd
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association between iron-rich flushes and outcrops of shale., Some
vertical shale outcrops have been ocbserved coated with colloidal ferric
iron and water has been noted seeping from such exposures.

In the valleys thin podzols have developed on the slopes but in
places flows of earth and mud have occurred along seepage lires and on
this material deeper soils have developed, The valley floors are
occupied by flush peat deposits altermating with banks of coarse, sandy
alluvium. On the steep slopes of the lower reaches of the valleys acid
brown earths have developed bencath oakwoodland. A representative
profile from the Skell valley is illustrated in Figure T4 and the igrited
sequence fram the same site is shown in Figure 15. The L and F horizons
consist of a mat of bracken and leaf mould 5 cms thick, overlying a
shallow H horizon with a relatively high pH of 5. The A/B horizon
consists of 25 cms of finely divided black earth with a weak crumb
structure and a pH of 3.5; ignition revealed no marked bleaching in
this horizon, It is sharply differentiated from the Bfe horizon which
consists of 2.5 cms of pale yellow sandy material; ignition revealed
reddening in this horizon due to iron accumulation, The soil auger |
penetrated about 10 cms into the weathering gritstone of the C horizon,
Laboratory tests suggested that the dark colour of the A/B horizon was
due to the presence of finely divided charcoal in the soil profile
(vide infre Section IL.ii.k.).

Apart from the absence of an A horizon at some of the sites
examirned there is no obvious evidence within the profiles for truncation
of the sub-peat soils on the interfluve. Similarly at Brimham Moor,

6 kilometres south east of the Nidd-Laver interfluve, Pemberton (1971)

could find ro evidence to suggest truncation of the soils by erosion,
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However, at a number of sites, both on the plateau and in the valley
flushes, lenses of mireral material have been observed within the

peat. The material consists of sub-angular, bleached quartz grains,
essentially similar to the material in the Ea horizon of the sub-peat
podzols. This suggests either a phase of soil erosion prior to peat
formation on certain parts of the imterfluve, or the washing out of
material from the Ea horizon after peat formation. A phase of soil
erosion prior to peat formation might have been induced by deforestation
of the interfluve; however, as the valley flushes are more recent in
origin than the plateau peats, the washing out of sub-peat material is

probably a more likely explanation for the presence of the sand lenses,

I.ii,ds Climate

No meteorological statistics are available for the Nidd-Laver
" interfluve. Reference has been made to data from the nearest station,
R.A.F. leeming, on the River Swale in the Vale of York, The mean
monthly temperatures range from 5% in January to 15% in July. On
the moors average winter temperatures are undoubtedly lower than these
figures indicate. Air frost is common and the incidence of bright sun-
shirne is low, particularly in winter when hill mists frequently occur.
The extremes of rainfall experienced at high altitudes in the
oentral Pernmines are modified on the eastern flanks. The Nidd-Laver
interfluve has an average ammal precipitation of about 90 cms, with a
mean ammual snowfall of 30 cms.
The prevailing direction of the circulation is from the west or

south-west, but at Dishforth, 20 lms to the east, southerlies claim a
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high proportion of the frequencies, The exact distribution of winds
is probably much influenced by the orientation of the valleys and
the pattern is probably somewhat complex (Mr. B, Ingham, N.A.S.

Meteorological Officer, personal communication).

I.ii.e. Vegetation

Smith and Rankin (1903) classified the moorlands of Yorkshire
into a rumber of types and they placed the Nidd-Laver interfluve into
the category of "pure heather moor"., A current assessment must agree
with this as the dominant species throughout the whole area is Calluna
vulgaris. This dominance, although apparently natural, has been
encouraged by decades of careful management which has been aimed at
the production of a pure Calluna sward, which will support large popu-
lations of game. These moors form part of a chain of highly prized
grouse moors which flank the eastern edge of the central Pennires.
Burning is practised on a ten-year rotation, to stimulate new growth
and reduce competition., Calluna vulgaris can tolerate a wide range of
80il depths and drainage conditions and therefore colonises both
podzolic and gleyed soils; it also extends on to the drier parts of
the flush peat deposits. Calluna gererally has few associates though
on excessively drained sites, where gritstone bedrock is close to the
surface, Vaccirum myrtillus is co-dominant. Vaccinium is dominant on
the crags which edge the valleys of the Skell and North Gill Beck,
where it forms "bilberry edges" (Tansley, 1949).

The chief competitor to Calluma vulgaris is Pteridium aquilirum,
Its range of tolerance is restricted to fairly deep, free drairing
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soils, and therefore it is most abundant on the valley sides.
However, with improved drainage techniques, Pteridium is extending
widely on to the moors at the expense of Calluma and it is only
partially controlled by armual mowing.

The sheep walks across the moors are in some places edged with
a turf of Festuca ovina or Agrostis termuis, and this provides a habitat
for a variety of herbs which would otherwise be excluded by the Calluna
sward. Rumex acetosella, Potentilla erecta, Galium saxatile, Polygala
serpyllifolia, Taraxacum officinale and Bellis peremmis are common in

such areas.

The vegetation of the moorland and valley flushes is dominated

by species of Sphagrum. Sphagrum papillosum is the most common species,
with S. cuspidatum in the wettest areas and S, rubellum on slightly
drier ground. Polytrichum commune forms tussocks on the margins of
the Sphegmm carpets. Juncus squarrosus and Juncus effusus are abundant

and a variety of herbs tolerant of wet conditions occur, including

Narthecium ossifragum, Erica tetralix, Vaccinium oxycoccos and Drosera
rotundifolia. In places, where the peaty flushes are enriched by iron,

Molinia caerulea forms promirent tussocks,

The only natural woodland on the Nidd-Laver interfluve is confired
to the steep sides of the gills (Fig. I2), a situation which is typical
of the gritstone Pennires at the presemt day (Tansley, 1949). These
woods are dominated by Quercus petraea; the trees normally grow to &
moderate size but are stunted on the upper slopes where they are

exposed to the wind, On the steepest slopes Betula pubescens and Sorbus

aucuparia are associated with the oaks and these two species also oocur
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as isolated trees in the upper parts of the valleys beyond the woodland

edge. Almus glutinosa colonises the damp ground nearest the streams

and occasional trees of llex aquifolium are found on the slopes. The

shrub layer is poorly represented apart from occasional Salix bushes
(S. atrocirerea and S. caprea). The field layer is dominated by
Pteridium aquilimim with Holcus mollis in the damper plaoces. A variety
of herbs including Vaccinium myrtillus, Gelium saxatile, Endymion non-

scriptus and Oxalis acetosella occur.
Planting has taken place in the valley of the North Gill Beck

below 230 metres, in the valley of Carlesmoor Beck, and along the western
margins of the interfluve overlooking Nidderdale. Smith and Rankin (1903)
recorded that in some of the woods in this region oak was being system-
atically replaced by pine and that pire and larch plantations had been
established on the moorland edge above Nidderdale. TForestry in this

area is now in the hands of the leeds Corporation Waterworks Departmemnt
and a variety of comifers have been planted since 1950 including Larix
decidua, Larix leptolepis, Picea abies, Picea gitohensis, Pinus

gylvestris, Pimus radiate and Pseudotsuga taxifolia.
The margin of improved land has fluctuated throughout historiec

time. At presert it approximates to the 260 metre level and below this
poor quality upland pasture grades into better quality meadows at lower
altitudes., Though store walls form the usual field boundaries, hedges

of Corylus avellana and Crataegus monogyna are common with igolated trees
of Fraxinus excelsior and Ulmus glabra at intervals along them,
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I.iii, Previous Palaesoecological Studies in the Pennires

I.iii.a, Studies of Macroscopic Remainsg

e ———

C. B. Moss, writing in 1904, commented "there is a remarkable
consensus of opimion that the peat moors of the present day occupy the
sites of former forest." Throughout the Permine moors the macroscopic
remains of former woodland are widespread and nireteenth century
naturalists observed compressed birch bark and hazel muts in peat and
jdentified a variety of types of ti;nber. The existenoce of this former
forest has always been appreciated by the local po;mlatior;; peat cutting
for fuel has been practised throughout historic time and tree stumps,
unearthed during this process, were highly prized (Woodhead, 1929).

The Kirkby Malzeard Court Papsrs for 1751 contain a reference to "the
digging of firewood" on the moors,

Iucas (1872) published observations of tree remains in the peet on
the Nidderdale moors, He recorded the sites of buried timber of birch,
oak and willow, and he also noted the occurrencs of hazel mts in the
peat, Iucas made a detailed comparison of the altitudes attained by
1iving trees and the altitudes at which remains of the same apecies were
buried. He used these observations to reconstruct the former forest and
he distinguished two zorss: a lower ore, up to about 1,200 feet (366
metres), where oaks predominated, and a higher zone of birch trees which
he describes in the following passage:

"the birch must have fom_xed a thick and almost urniversal forest
by itself, sich as may bs seen on the west coast of Norway at the

present day. The upper parts of the moorland gills and much of what
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is now the moors, must formerly have made a beautiful appearance with
its light gauze-like forest of birch and mountain-ash," (Iucas, 1872)

Lucas made no mention of alder remains in the peat although they
can be observed commonly on the Nidderdsle moors at the present time,
It is possible that the wood which he recognised by its red colour as
"sealh" (i.e. willow) was alder.

Moss (1913) also referred to the distribution of buried bark and
timber in the central Pennines and described a former upland birch zore.
In an account of the vegetation of the Leeds-Halifax district, he
observed that at high altitudes and in exposed situations the oak was
often replaced by the birch, and that these fringing birch woods were
once more extensive.

In a vegetation survey of Yorkshire, Smith and Rankin (1903)
referred to Lucas's work on the Nidderdale moors, and added their own
observations on buried tree remains in the area. They suggested that

& contimous thicket of birch and its associates covered the present
moorland edge ard much of the moors. They drew attention to the "gill-
woods" in the upper valleys of certain of the Nidd's tributaries. These
are characterised by birch scrub and mountain ash and Smith and Rankin
suggested that they were remnants of the former woodland. The sucoess
of pine plantations on the moors led Smith and Rankin to speculate about
the former existence of a zore of matural pire forest above the alti-
tudinal limit for oak and birch. However, as reither they nor Lucas
recorded buried pine timber in the peat they were forced to conclude
that there was no positive evidence thaet pire was ever indigenous to

those nioors.
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Since these surveys no systematic observations of macroscopic
remains in the peat have been made in this area. Nore of the studies
cited above discussed the possible date at which the upland woodlands
disappeared. There is no evidence in documentary sources for any wide-
spread upland clearance on the Nidderdale moors in medieval times, The
status of the upland vegetation during the Dark Ages is less certain

and mist be inferred fram place-names.

I.iii.b. Pollen Analytical Studies

No detailed pollen analytical investigations have been carried
out on the gritstone region of the east-central Pennines. However,
further south in Derbyshire the vegetation history of the Mill stone
Grit has aroused much interest. During the Boreal period (7,800 B.C.
to 5,500 B.C. approximately) the southern Penmires supported a pine-
hazel forest (Hicks, 1971) and at high altitudes, where this thinned
out, & "late-glacial type" flora survived (Tallis, 1964). During the
Atlantic period (5,500 B.C. to 3,000 B.C. approximately) mixsd oak forest
spread over the upland replacing the pire and hazel, and at damp sites
patches of alder/birch carr developed (Conway, 1947). There is evidenoce
that the growth of basin peats and blanket bog was initiated at some
gites on the south Penrires during this period, depending on local ocon-
gitions of relief and eltitude (Tallis, 1964). At Rishworth Moor, on the
western Pennine flank, peat formation was also initiated during the
Atlamtic period, at about 3,500 B.C. (Bartley, 1964).

The spread of peat and the declirne of upland forest in the southern
Pennines has been attributed to climatic deterioration which began about
5,000 B.,C. (Commay, 1947). However, an increasing body of evidence

points to the significance of man's role in deforestation from 3,000 B.C.
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onwards (Hicks, 1971). It is clear that at many south Pennire sites
the spread of shallow peat of less than half a metre in depth has taken
place relatively recently following upland clearance during Roman .times
(Eyre, 1966).

The vegetation history of sites on the limestorne of the central
Pennires has been studied at Malham Tarn (Pigott and Pigott, 1959),
and in the Ingleborough district (Gosden, 1965). The limestore has
always supported a richer flora than the base deficient gritstores and
therefore, despite the relative proximity of these sites to the Nidd-
Laver interfluve, direct parallels cannot be drawn between the vegetation
history of the two regions. The general pattern of a gradual reduction
of the upland forest from the Atlantic period onwards is, however, similar
to that seen in the south Pennine diagrams. At Malham Tarn, forest
declire appears to have been initiated in the late Neolithic or early
Bronze Age and can be closely correlated with successive population
increases (Pigott and Pigott, 1959). At Ingleborough, the declire of
alder/hazel woodland and the associated spread of peat over the limestone
pavement appears to have resulted from marked climatic deterioration
during the Q;zb-.Atlantic period (Gosden, 1965). The eastern gritstom
region is at a lower altitude and also drier than the south Pemnires
and the Carboniferous Limestore areas and consequently significant
differences in the course of vegetation history might be expected.

At Stump Cross near Grassington, only 12 kms west of the Nidd-Laver
and at a comparsble eltitude (366 metres), Walker (1956) investigated
gsediments in which Mesolithic artifacts had been discovered., Though
this site is on limestone, the Millstore Grit outcrops only 90 metres

to the rorth and 800 metres to the south-east, and therefore the pollen
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analytical results are of considerable interest in relation to the
present study. During the Boreal period Betula/Corylus scrub surrounded
the Stump Cross site; Pimus does not appear to have been as common as it
was in the flora of the south Penninres at this time. ercus and Alms
became increasingly well represented in the pollen record during the
Atlantic, but at the end of this period rising wvalues for Ericacese
pollen indicate that heath was developing over the leached upland soils,
Walker's investigations were limited to a short sediment core, his main
interest being to establish a date for the microlithic industries at
Stump Cross and therefore he did not speculate about the nature and
causes of the spread of lheath,

In the pollen analytical studies which have been briefly surveyed
both climatic and human influences have been cited as the primary cause
of upland woodland decline, The evidence from other Permine sites in
favour of each of these explanations has been considered in the inter-

pretation of results from the Nidd-Laver interfluve.
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I,iv, The Historical Background

A consideration of the history of the moors east of Nidderdale
provides an essential background for the interpretation of changes

in vegetation and land use.

I,iv.a, Prehistory

There are no studies referring specifically to the prehistory
of this area and therefore the information must be dsrived from that
relating to the Perminss as a whole,

There is limited evidence for man's peretration into the uplands
of Britain prior to the post-glacial period. Palasolithic people
inhabited the lowlands in the interglacials but hunting forays were
probably made into the highland zone, Store and bore implements have
been found in caves at Cresawsll Crags, Derbyshire, and in Yorkshire
three bore implements of Magdalenian type have been found at Viotoria
Cave, Settle, in the Carboniferous Limestore area of the oentral Pennines,
In Nidderdale, Collins (1930) identified a mumber of Upper Palaeoclithic
hand ax®s which were recovered from moraimic gravels, but his identifi-

cation was ot generally accepted (Elgee, 1933),

Mesolithic (Fig. I.6). The warming of climate which followed the end
of the glacial period resulted in floral and faumal changes; gradually
forest replaced the tundra and the herds of reindeer and other large
mammals moved north, The Mesolithic peoples adapted to these rew con~
ditions and their econcmy was based on the hunting of =amall animals,
fishing, foWling, and the gathering of mits and berries (Clark and

Piggott, 1965). Two distinot culture groups are represented in the



British Mesolithic, the Maglemosians who occupied forested lowlands
and whose settlements are of‘ten associated with lakes; and the Sauve-
terrians who occupied sandy areas and upland regions above about

300 metres. Most of the Maglemosian finds in Yorkshire have been con-
fired to the east of the county, in Holderress and the Vale of Pickering
(Longworth, 1965). However, these hunters must have penetrated the
Permires, as axes of Maglemosian type have been found at Rishworth in
Calderdale and on Blubberhouses Moor, sbout 15 kilometres from the
Nidd-Laver interfluve (Longworth, 1965). Microlithic assemblages from
Deepcar, rear Sheffield, and from Marsden, rear Huddersfield, also
compare closely with those from Maglemosian sites farther south (Radley
and Mellars, 1964). Artifacts of Sauveterrian type are common in the
Pennires; characteristic geometric flint microliths are often found
exposed by peat erosion lying on the sandy, sub-peat soil (Raistrick,
1933). Isolated flints of Sauveterrian type have been found on the
higher parts of the Nidd-Laver interfluve (Ordmance Survey Index, 1950)
and assemblages of Sauveterrian flints have been identified on Blubber-
houses Moor (Davies, 1963) and at Stump Cross rear Grassington, west

of the Nidd-Laver interfluve (Waller, 1956).

A mmber of pollen analyses have been made of the basal layers of
the blanket bog peat overlying certain Sauveterrian sites in the Permines,
In most cases these have suggested that the peat began to form during
the Atlantic period (Woodhead and Erdtman, 1926; Davies, 1943) and it
is therefore clear that Ssuveterrian man occupied the Pennines prior
to 5,000 B.C. At the Stump Cross site the microliths are statified into
the sediments and can be definitely associated with the early Atlantic
period (Walker, 1956). Charcoal found with the flints was dated to
6,500 * 310 B,P, (4,550 ¥ 310 B.C.) (Godwin and Willis, 1959).
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It has traditionally been supposed that prior to the adoption
of agricultural techrmiques man exerted little influence on his environ-
ment. However, there is an increasing body of evidence which suggests
that Mesolithic man used fire to open up the forest for mnting pur-
poses (Dimbleby, 1962; Smith, 1970). Simmons (1969) has poirted out
that the effects of Mesolithic cleararce would be most marked in
marginal upland areas. However, there is at present no evidence for

forest clearance by Mesolithic man in the Permires,

Neolithic (Fig. I.6). The first major impact on the forested lowlands
of the British Isles resulted from the introduction of agriculture by
the early Neolithic people who arrived in this country during the fourth
millemmium B,C. They practised mixed farming, cultivating emmer
(Triticum dicoccum) as & principal crop, and breeding cattle, sheep,
goats and pigs (Clark and Piggott, 1965). They brought with them a
knowledge of pottery and the polished store or flimt axe, an effective
implement for forest clearance (Piggott, 1964). These first agri-
culturalists settled mainly in areas where the soils were of high base
status and avoided the infertile uplands. Consequently people practising
a Mesolithic ecoromy were able to survive in these areas for long periods
after the initial influx of agricultural techniques into Britain (Cole,
1965)

The area of primary Neolithic settlement was centred in Wessex
and from there spread north. On the chalk wolds and limestone hills
of east Yorkshire there are many traces of Neolithic occupation but
there are few remains in the west of the county. Pottery of the Peter-
borough type has been found in caves rear Settle and Thorpe (Longworth,

1965) and megalithic chambered cairns have been identified on Bradley
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Moor rear Skipton and in Pen-y-ghent Gill in the upper catchment of
the Wharfe (Benret, 1937). The distribution of polished store axes
suggests that the Pennine passes were being used at this period for
trading conmtacts with the west coast of Britain, Axes of Langdale shale
and Graig Lwyd rock are common in Yorkshire and an axe from the factory
at Tievebulliagh in Ulster has been found on Blubberhouses Moor (Butler,
1967a). Two axes of Borrowdale Volcanics and one of Graig Lwyd have
been found in Nidderdale (Harrogaete Museum Collection) suggesting that
some local woodland clearance must have taken place in this period.
Neolithic flints have been recorded from Kettlestang Hill on the Nidd-
Laver interfluve (Ordnance Survey Index, 1950) and close by at the base
of Yeadon Crag a Neolithic rock shelter and hearth have been identified.
(Mr, C. B, Hartley, persomal ocommunication).

The scarcity of finds relating to this period in the Nidderdale
area and the lack of interment or settlement sites suggests a sparse
population living a semi-nomadic life. A system of shifting cultivation
may have been practised, areas being cleared for crops or grazing and
then abandoned when soil fertility declined (Clark , 1945). Webely (1969)
has suggested that in south Wales a semi-migratory Neolithic people may
have utilised the land above 300 metres, following herds of sheep to
their feeding areas in the open upland vegetation. It seems likely that
hunting made an important contribution to the diet in these marginal
regions where Mesolithic practices may have persisted despite the spread
of agricultural techmiques.

Towards the end of the Neolithic period, between 2,000 and 1,700 B.C.,
immigrants of a rew culture group arrived in Britain. They are idemtified

by the deoorated beaker-shaped pots which they produced. The Beaker
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people were primarily herdsmen, but cultivated some crops. They buried
their dead under round barrows and these are common on the lowlands
between the Ure ard the Swale immediately to the east of the Nidderdale
moors. These lowlands appear to have held a ritual significance for
the Beakers as in addition to barrows they erected a series of circular
henge moruments in this area. At Thorrborough three henge circles about
184 metres in diameter are aligned along an axis running north-west

to south-east. An earlier sacred use is indicated by a cursus, or
averue, which underlies the central circle and which has been attributed
to a pre-Beaker phase of the Neolithic (Thomas, 1955). Two similar
henges, now rearly ploughed up, occur to the south at Camma and Hutton
Moor; further south, by the Ure at Boroughbridge, there are three
aligred standing stores known as the Devil's Arrows and these are also
thought to belong to the same period. The concentration of barrows and
religious momuments suggests a significant population on the Ure-Swale
lowlands during the phase of Beaker activity and some exploitation of

the adjacent uplands is likely to have taken place.

The Bronze Age (Fig. I.6). The knowledge of bronge in the British

Isles was acquired through trade and a native bronze industry developed
during the second millennium B.C. (Clark and Piggott, 1965), New forms
of pot, the Food Vessel and the Collared Urn, developed as a result of
the fusion of Beaker techmiques with those of the native Neolithic
people. The Food Vessels show the greatest Beaker influence; they
were made in Yorkshire until about 1,300 B.C. Collared Urns probably
developed slightly later and were in use until about 1,000 B.C. (Long-

worth, 1965), Food Vessels have been found associated with the Pennire



trade routes, at West Tanfield on the Ure, on Baildon Moor rear the
Wharfe, at Ferry Fryston on the Aire, and at Pule Hill rear Hudders-
field. Coffin burials from this period have been identified from

West Tanfield and Rylstone, on the Wharfe (Elgee, 1933). Large mumbers
of boulders carved with cup and ring markings occur widely on the grit-
store moors and are assumed to date from this period (Butler, 1967a),
the greatest concentration of these occurring on the moors to the south
of the Nidd and the Aire., Isolated flints associated with this period
have been fourd on the Nidderdale moors (Harrogate Myseum Colle ction)
and early Bronze Age maceheads have been recorded at Dallowgill and at
Laverton (Ordnance Survey Index, 1959).

Collared Urns are not widespread in the West Riding but a few have
been fourd associated with the main trade routes through the Permires:
in the Calder valley at Tower Hill, Halifax, at Blackheath Cross,
Todmorden, rear the Aire on Baildon Moor, and on the Wharfe at Tarmbury,
rear Grassington (Longworth, 1965). A number of cairns and store circles
occur on the Pennirne moors and are gererally associated with the Collared
Urn people (Butler, 1967a). Circles have been idemtified on Hebden Moor
and at Farncerl rear Greenhow, only 8 kilometres from the Nidd-Laver
jnterfluve (Raistrick, 1968).

Bronze Age sites associated with habitation and agriculture have
been identified on Malham Moor, on the Carbormiferous Limestone (Raistrick,
1931), and some enclosures on Rombalds Moor, on the Millstore Grit, may
date from the same period (Butler, 1967a).

- The paucity of finds from the Food Vessel and Collared Urn cultures
make estimates of the relative population in the Nidderdale region

during the early Bronze Age difficult. The large mumber of rock carvings



25.

on the moors to the south suggest that in the central Pennires as a
whole the population was expanding. Small upland enclosures dated to
this period suggest that sedentary agricul tural communities existed
at this time.

There is a lack of direct evidence relating to the size of the
population in the Penmnine uplands during the late Bronze Age, It is
clear, however, that the lowlands to the east of Nidderdale were well
populated at this time as a mumber of hoards of late Bronze Age
implements have been identified in the area between Ripon and Masham
(Longworth, 1965). A hoard of 3% socketed bronze axes was discovered
rear Laverton in 1887 ( Anon,,1909) and two bronze palstaves have been
found on the moors near Pateley Bridge (Harrogate Museum Collection).
Late Bronze Age ornaments made of gold have been recovered near Masham
and at Ripon (Elgee, 1933). The nature of these finds suggests that
the commumities which occupied the margins of the Nidd-Laver interfluve

during this period enjoyed considerable prosperity.

The Iron dge (Fig. L7). Iron was first introduced into southern
Britain by Celtic traders and colonists from contirental Burope. The
duration of the British Iron Age was estimated by Hawkes (1959); he

divided it into three periods, viz:

Iron1I 550 = 350 B.C.
Iron II 350 - 150 B.C.
Iron III 150 - Roman invasion A.D. 43

However, recent radio-carbon dates suggest that the opening of Iron I
was oonsiderably earlier. Within this chromologiocal framework Hawkes

devised a scheme for the division of British Iron Age cultures. He



26,

recognised a "Pennine Province" in which almost all the Iron Age
archaeological remains could be assigrned to Iron A, the first Iron Age
culture to be brought to Britain,

The earliest evidence of this new culture in Yorkshire ococurs in
the east of the county at Castle Hill, Scarborough, where a large mumber
of storage pits have been discovered and their contents assigned to the
early Iron Age (Smith, 1928). A farmstead of First Iron A has been
excavated at Staple Howe on the northern slopes of the Yorkshire Wolda.

It is probable that the change from a bronze-using to an iron=-
using soociety was very gradual in the Pemmire region. At Grafton, on
the Swale, a settlement site belonging to the First Pemnnine A has been
identified and sporadic occupation of this site appears to have taken
place until Roman times (Butler, 1967a). On the limestone to the east
of Nidderdale there are abundant traces of the Iron Age population;
scattered groups of round huts and associated irregular fields are
common in upper Wharfedale and on Malham Moor, Iron implements are
exoceptional though, and these people were probably relatively isolated
from the rew influences which had spread to the lowlands (Raistrick,
1962) .

Hillforts are scmewhat rare in the Pennires but there are two good
examples at Almondbury near Huddsrsfield and at Castle Hill, Meltham
(Varley, 1948). A recent radio-carbon date of 555 B.C. % 110 for the
fourth rampart on the site at Almondbury (Dr. L, Butler, personal oom-
murdcation) has established the presenoe of an Iron Age culture in the
Permires by the sixth cemtury B.C. The promontory fort at Castleberg,

Nesfield, on the Wharfe, may have been built in the same period as
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almondbury (Butler, 1967a). Cast iills on tne Laver and the promortory
tort al ocriven orn the Lidd are probubly of similar age (Ordnance
ourvey lndex, 1963).

I'he Gecond Pennine A contains elanents of both the tullstadl ard
tue La Tene cultures. Celtic immigrarts brought La e inrluerces
to Britain betweern LOO and 360 B.C., 1n east Yorkshire & number of
cemeteries assoclated with these people have been ildentified and dis-
mantled chariots are associated witn some of the irntermerts (ilyee,
193%%3). Tue La Tene people were skilled cruftsmen wnd produced
decorative mectalwork of hizh auulity, examples of wnlch have been found
irn the lowlands around the Lidd-Laver interfluve. lron swords with
scubbards huve been recorded at rlasby rear okipton, «t Clotherholme
rear tipon, in Cotterdale and in wensleydale (Raistrick, 196¢), a
brorze mirror handle found at Ingleton and a bronze collar from hmbsay
sloo date from tids period (Elpee, 1933). 11 the cermine uuvlands La
Terne iniluences can be seen in curvings such as the swustika lorne on
likley hoore & burial at Hoomer Gommorn just rorth of the Lidd-Laver
interfluve nas been attributed to tne Cecond Pennine a, arnd Urammenis
of two sauddle querns were assoclated with tne site (Urdnance ourvey
Ludex, 1994). Various small enclosures on the pritstore moors have
aluo beern assigned to this period (e istrick, 19 5‘)).

'he arcnacological evidence from tne central Perrdies sugpests
tnat the lron ape inhabitanits were principully pastorulisis. Plpopott
(1958) claimed that cultivation played no purt in tneir cconomy; towever,
the fairly widespread occurrence of querns associated with tnis veriod
points to cereal production, thoupgh possitly vn a limited scule,  the

lower half of & beehive rotary quern has been discovercd iu Blaysiaw



FIG 1.7 IRON AGE AND ROMAN SITES

o Roomer
.Commo B Nacth Stainle

% -..w.‘dor Grewelthorke

NG p @clptherholme
Blayshaw &N(}. U
; Aldborg
L _ . Greenhow Hill I - havt Bank Graftor®
@Scriven
@Embsay
Flasby -, . 2%am @ IRON AGE
. o @UTastleberg - B ROMAN

L kley
.-. ‘. DRETES
. likley Moor




28,

Gill, Nidderdale, close to the Nidd-Laver interfluve (Ordnance Survey
Index, 1953). From the evidence of hut circles associated with enclosures
at Malham and on IlkKley Moor, these Celtic peoples appear to have lived

a settled and organised community life, The frequency of finds which
have been éssigmd to this period suggests a considerable expansion in

population since the Bronze Age.

The Romen Period (Fig. I.7). The Romans first invaded Britain in

AJD. 43 and their attempts to control the north met with resistance.
During the latter part of the Iron Age there emerged in northern England
a loose federation of tribes known as the Brigantes whose principal
strength lay in the Pennine region, The main centre of Brigantian
defence was at Stanwick, near Richmond, to the north of the Nidd-Laver
imterfluve. Massive earthwork fortifications were raised at this site
which was the scene of the final defeat of the Brigantes in A.D. 74
(Wheeler, 1954).

It seems likely that the Roman occupation resulted in little
change in civilian life on the central Permires. HHut clusters and
fields on Malham Moor, similar to those of Iron Age times, have been
dated to the Romano-British period (Raistrick and Holmes, 1962).
However, the occupation of the Roman forces must have resulted in
increasing movement and trad® in these areas. The Nidd-Laver interfluve
is adjacert to the Roman lead mines on Greenhow Hill. Although these
mines were a state moropoly and therefore had orly a marginal effect
on the local economy (Hartley, 1967), the influx of population into the
area mist have been considerable. The mines were probably worked by

slaves (Raistrick and Jemmings, 1965) and the food requirements for this
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labour force must have been drawn from the surrounding aree. It is
also reasonable to suppose that the charcoal requirements for smelting
were supplied by local timber, causing some destruction in the forests,
There is evidence f'or the presence of the Romans in the Nidderdale
area from finds of coin hoards and pigs of lead. Grainge (1863) recorded
that two pigs of lead cast in A.D. 81 were dug up at Hayshaw Bank in
173, and one has been recorded from Monk Ing, Dacre, dated A.D., 98
(Speight, 1906). A hoard of 32 Roman silver pieces was discovered in
a cave in Nidderdale in 1868 (Lucas, 1872). One of the most startling
discoveries relating to this period was made in 1850 when the partially
preserved body of a man in Roman dress was dug out of a peat bed on
Grewelthorpe Moor, part of the Nidd-Laver interfluve (Grairge, 1886;
Elgee, 1933).
Roman military control depended heavily on a good road system and
a mumber of the Permine passes were used for east-west communication,
EBach road had a chain of forts associated with it. No forts have been
discovered in Nidderdale but. the main road between Ilkley (Olicana?)
and Aldborough (Isurium Brigantum) passed through the valley only a
kilometre to the south of the Nidd-Laver interfluve,
On the lowlands to the east of the interfluve the influence of
the Romans on the civilian life in the area is apparent. The sgite of a
' Roman villa has been excavated at Castle Dykes, North Stainley, to the
porth of Ripon (Berry, 1953) and a bronze Roman statuette was found at
Grewelthorpe, six and a half kilometres from this latter site (Ordnamce
Survey Index, 1953). However, on the moors there is evidence for nothing

more than a contimuation of the agriocultural practices of Iron Age times,



I.iv.b. The Historic Period

The Dark Ages., In the early 5th century the Roman armies were

withdrawn from Britain and the Celtic inhabitants were unable to defend
themgelves against invaders from Europe. The Angles of Deire peretrated
the country from the east and may have reached Ripon by about the year
500 A.D. (Jernings, 1967). The history of Nidderdale and the moors to
the east may be traced in detail from this period onwerds using evidence
derived from place names and documentary souroes.

Few Celtic place names have survived in this area; only the names
of the rivers, Nidd (shining) and Laver (noisy), remain to testify to
the pre-Anglian settlement (Thomson, 1967). The Angles were agrioul-
turalists, who peretrated this area making clearings in the woodland at
gites on well drained river gravels. The element "ley", which is common
in the village names of Nidderdale, is derived from the English "leah",
a woodland glade or clearing; Jenmings (1967) commented "the line of the
'leys' up the valley - Whipley, Winsley, Darley, Bewerley and Pateley =~
marks the progress of the English in carving their settlements and fields
out of woodland". On the eastern margin of the Nidd-Laver interfluve
Sawley, Winksley and Grantley are derived fram the same source; also in
this region the Anglian element "tun", an enclosure, farmstead or village,
is oommon as in Eaveston, Laverton and Swetton (Fig. I8). The Anglian
invasion must have had a profound effect on the life of the native peoples
of this area. According to Jomes (1961) Bede described how Ethelfrid
of Northumbria in A.D, 603 "overran a greater area than any other kirgs
or chisfs, exterminating or enslaving the (British) inhabitants,
extorting tribute, and amnexing their lands for the English". The Anglians
settled on these ammexed laixis establishing their own system of agrioculture

and led a settled existence for two or three centuries.
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The invasion of Northumbria by a Danish army in 865 initiated a
further period of unsettled times in the Dales, Exploratory expeditions
were followed by permaremnt Danish settlement in east Yorkshire and at
the same period Viking settlers of Norse-Irish descent perstrated the
western dales (Butler, 1967b). Norse elements are common in the place
names of the Nidd-Laver interfluve and its margins: "thwaite", a clearing
or meadow a8 in Boulthwaite and Braithwaite; "beck", a stream as in Iul
Beck; "gill", a ravire as in Ramsgill and Dallowgill; and "wath", a ford,
for example Wath above Pateley Bridge. Linguistic evidence suggests
that the Norse settlers and the Anglians mixed freely as a mmber of
names containing elements from both languages are found in Yorkshire,

It is difficult to assess the impact of this period of settlemert in
terms of population, Norse place names may merely indicate the renaming
of existing settlements rather than large scale colonisation of new land,
In the West Riding of Yorkshire more Anglian than Norse names are recorded
in Domesday Book and this led Thomson (1967) to suggest that "though

the Norsemen imposed their authority and form of local goverment in

these areas, the land had already been fully taken up by the Anglian
settlers before the ninth century and there was no large area remaining
unsettled."”

Jores (1971) has established that during the Dark Ages some of the
gsettlements on the margins of the Nidd-Laver interfluve formed part of a
multiple estate which included settlements in the Vale of York and on
the Pennire margins, This fomm of territorial organisation may be
extremely ancient with origins in Iron Age times,

Some of the place-names around the Nidd-Laver interfluve contain

elements referring to vegetation, and these are of interest for the
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reconstruction of former woodland limits. However, deductions based

on the use of place-names must be treated with caution as in some cases
their significance is debatable, Reference to particular plants or
trees in place-names may relate either to their common, or exceptional,
occurrence. Neither is it possible to be certain that a name was first
given during a particular period as the application of Anglian and Norse
names may have continued for some time after these particular phases of
occupation, However, in spite of these limitations, some information
can be gleared from the place names of this area.

The widespread occurrence of the Anglian element "ley" in the
place names of this area suggests that the lowlands around the Nidd-
Laver interfluve were well wooded in the sixth cemtury. However, there
is little evidence to suggest the existence of any large stretches of
woodland on the present-day moor, except on the eastern margin of the
interfluve where the Anglian name "shaws", a woodland, ocours on Carle
Moor between 260 and 320 metres (Fig. I8). The same element suggests
that woodland was onoce more extensive in Ellershaw Gill which drains
Stock Beck Moor (228-275 metres); "stock", a stump, suggests woodland
clearance on this moor during the Anglian period, Within the same area
the Norse element "with", a wood, occurs in Sandwith Wham (305 metres)
and Bagwith Brae (199 metres), and the Norse element "carr", wet land
overgrown with brushwood, occurs on Stock Beck Moor at How Carr (275
metres).

There are also names on the eastern margin of the interfluve which
might suggest that parts of this area were already moorland at the time
of the Norse cclonisation, for example Carlesmoor and Kexmoor, which are

both derived from Norse personal names. Over the higher parts of the
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interfluve both Norse and Anglian names indicating moorland conditions
occur. The name moor is itself derived from either the Anglian "mor",
or the Norse "m6r", both meaming a high tract of barren uncultivated
land. The element "moss", in the name Jordan's Moss, is derived from
the Anglian "mos" or Norse "mosi", and presumably refers to areas of bog
noss (Sphagmum spp.). In the neme Fleet Seaves, the second elemert is
derived from the Anglian "sef", a sedge.

The evidence from place names therefore suggests that the greater
part of the Nidd-Laver interfluve was probebly deforested by the sixth
century, but that the lowlands were well wooded and trees extended up
the steep sides of the Nidd valley and up the more gentle slopes on the
east of the interfluve. On these eastern slopes tongues of woodland '
extended up to about 300 metres, between cleared areas with heath
vegetation, at least until after the initial phase of Norse settlement
in the ninth century. These conclusions based on place-name evidenos

are supported by the results of the pollen analyses described in Section IV.

The Normgn Conquest and the Monastic Period. The period of Norse

authority ended with the Noman conquest in 1066, At this time the Nidd-

Laver interfluve and its margins were in the hands of two major land-
owrers, Gospatric, a Northumbrian lord, and the Archbishop of York.
Resistance to the Normans was strong in Yorkshire and the area suffered
heavily from King William's punitive action following the Northumbrian
rebellion of 1069. In 1086 when Domesday Book was compiled all of the
14 places mentioned for Nidderdale are described as "waste", as are most
of the settlements on the eastern margin of the Nidd-Laver interfluve;
Kirkby Malzeard, Laverton and Grewelthorpe were all valued at half of

their 1066 level, According to Maxwell (1962), an entry of waste for a
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wesgt iding vill seems to imply thst such a holding ned no populotiorn,
Lt is pogsible that tne depovulation surzested by tiese figures was
orly partly the result of devastution in the area., uan organised
mipgration muy have tuken pluce, at the instigation of thie lundowners,
frem the less productive lunds in the dale= to tne wasted holdings of
more fertile districts. (Bishop, 1963. It is dil'ficult to assess the
lergth of this period of depopulatior. Jernings (196 /) has sugpested
tnawt the corresporderce of settlements mertiored in early medieval
records with those listed in Domesday sucgests a comcaratively early
re-occupatior.. lowever, some seitlements, such as Poprleton in Upper
wicderdale, rever recovered their former population.

The Domesday record yields 1little information regarding the dis-
tribution of woodland in tnls area in the eleventh century, perhaps
becuuse most of the entries are brief owing to the wasted condition of
mary of the holdings. The orly mentlon of woodlund is at Bewerley und
pacre, where woodl ands three leagues in length and three in width are
recorded., Underwcod one Jeaguc in lengsth and ore in breadth is noted
at Kirkby kalzeard and half o league in length and f'our furlongs in
bresdtn at Grewelthorpe (Gowlard, 1938). “'nere is nc indication of the
criteria used to distirguish urderwood from woodland and as the cxact
sigrdficance of thne lirear measurements is not clear they cannot be
corverted into modern arcal uritls, Twelftn arnd thirteenth century
documents have records for extensive tracts of woodland in vills which
at bomesdey have no mention of trees, therefore it is cleur toit the
reccrd is incomplete,

Harly in the twelfth certury the lunds in tuls arca wnilch had

formerly been cwred by Gocpatric werce granted to tne liowbray family.
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The Mowbrays became Lords of the Homour of Kirkby Malzeard which com=-
prised the maror of Kirkby and various sub-manors and estates including
the upper Nidd valley and its surrounding moors, krown as the Chase of
Nidderdele (Gowland, 1938). The Chase was a hunting area, ore of a

large mmber of hunting forests created in the Dales at this time, in
which geme rights were strictly comtrolled and agriculture not encouraged.
Its creation mey well have militated against the repopulation of the
upper dale (Fig. I.9).

The re-establishment of agriculture in this area was largely due
to momstic influence, After the Norman conquest increasing rumbers of
monks camé to Britain to form religious communities. The Cistercians
were particularly promirent in Yorkshire, establishing religious houses
in isolated areas. In 1132 Fountains Abbey was founded on the lower
Skell, a stream draining from the Nidd-Laver interfluve, on land granted
by the Archbishop of York., Byland Abbey was founded in 1138, by the
Mowbray family, on the edge of the Hambledon Hills about 40 kilometres
from Foumtains. Between them, these two Abbeys came to own almost all
of upper Nidderdale, the surrounding moors and the land marginal to the
moors on their eastern edge.

In the latter half of the twelfth century Roger de Mowbray granted
the western side of upper Nidderdsle and the moors to the north to Byland
Abbey, in return for a fixed rent. In this area, which camprised the
modern parishes of Storebeck Up and Stonebeck Down, the momks had rights
of pasture, and timber and mineral extraction. The Mowbray family retaimsd
the hunting rights and for this reason arable cultivation was not included
in the charter (Jemnings, 1967). Fountains Abbey received various small

grants of Jand in lower Nidderdale but in 1175 Roger ds Mowbray grarted



them a large area of upper Nidderdale to the east of the river and
including the Nidd-Laver interfluve. The area involved is described
as follows:
"namely all Nidderdala on the east of the water from Iwdene
(Yeadon Beck) upward along the Nidd as far as Beckermote, and
all the wood of Lofthusum, and that wood of Poppleton, and
from Beckermote as far as the moor and so to Frosildehau
(Throstle Hill) and thence to Dalhagha (Dallowgill) and all
Dalhagha downwards on either side as far as it extends, and
thenoce across the moor towards Scheldene (Skelding) as far as
the bounds of the Archbishop and thence to the west as far as
Jwdene, "
(Lancaster, 1915)
Fountains also received land from de Mowbray to the west of the Nidd,
south of Stomebeck Down, in Bewerley and they had the right to mire
the valuable lead ores of this area. In later years they were also
granted much land on the eastern margin of the Nidd-Laver interfluve,
in Laverton, Carlesmoor, Grewelthorpe and Azerley (Lancaster, 1915).
There is evidence of widespread woodlands in the Nidderdale area
at the time when the Abbeys first recsived their grants of/ land, The
rights to timber are frequently mentioned in the charters, for example
ds Mowbray granted Fountains Abbey "dead wood in his forest of Kirkeby
standing or lying whatscever bears mo leaf" and included rights to "a
ocertain shrubbery in the territory of Lauverton." Woodlard is mentioned
in grants of land to the monks at Carlesmoor, Galphay and Grewslthorpe,
In Nidderdale, woods are mentioned at Bewerley, Lofthouse, Poppletun

(probably later Covel House Grange) and Backstore Beck (Lancaster, 1915).
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As with the Domesday record the detail in these charters is
insufficient to establish the areas or the exact positions of the
woodlands mentioned; however, it seems likely that the woods chiefly
occupied the steep valley sides in Nidderdale and the slopes below
about 230 metres, There is no evidence to suggest that at this date
there was woodland on any of the present moors. In some cases the
status of the upland is obvious as rights of turbary are included
in the grants of land at Grewelthorpe and Laverton,

The lands which were not subject to Cistercian control during
the Middle Ages included those belonging to the Archbishop of York
in the parish of High and Low Bishopside. Here contimity of settle-
ment from pre-Domesday times is fairly well established (Jenmings,
1967). The land was worked by small tenant farmers, a variety of
crops was grown on open fields, and sheep, hogs and cattle were pastured
on the common land of the moors.

During the latter part of the thirteenth and early fourteenth
centuries the population of Nidderdale was increasing and much assarting
of rew land took place, This period of expansion came to an end in the
mid fourteenth century when the Black Death ravaged West Yorkshire.
There was a sudden reduction in population and a contraction in the
area under cultivation., Raistrick and Jennings (1965) quoted a passage
from the records of Ripon Cathedral for 1361: "some of the faithful of
Christ of either sex have begun to inhabit the places of Dacre and
Bewerley, formerly waste, a moor lacking human dwellings"; they
suggested that this referred to a recovery of population after the

Black Death which could be attributed to an expansion in monastic

mining activities,



It is clear that there must have been very great reductions in
the woods of this area during the thirteemth and early fourteenth
centuries. Not only did the monks have the right to income from the
sale of firewood but they utilised the timber for charcoal to smelt
local lead ore. A thirteenth century agreement, relating to the Chase
of Nidderdale, allowed the Abbot and Comvent of Fountains to "burn
charcoal within the said Chase from every kind of wood when and as
they chose" (Lancaster, 1915). The thirteenth century was the time
of the maximum demand for lead for monastic building and the mines rear
Pateley Bridge were extensively worked in this period. Early in the
fourteenth century a forge at "Thoresdere" in the Forest of Knaresborough,
south of the River Nidd, is reocorded as having oeased production as the
local timber supplies were exhausted (Jemmings, 1967).

The monks created a series of large farms or granges (Fig. I40) on
their Nidderdale estates, under the management of lay brothers or
tenants. The granges were spread at intervals along the dale and round
the eastern margins of the moors, The agricultural system was almost
entirely pastoral, much of the valley being devoted to cattle, though
small areas were used for corn at some of the granges (Donkin, 1962).
Dairying and cattle breeding were the main occupations on the Fountains
estate, The temants or lay brothers acted as managers and they had to
deliver a fixed quota of produce to the Abbey each year. An agreement
of 1537 made between Robert Browne and the Abbot and Convent of Fountains
appointed him as Keeper of Bouthwaite Grange in return for thirty stores
of cheess, forty atomss of butter and thirty calves to be delivered to
the Abbey each year (Walbran, 1863). In 1496, according to Jennings
(1967), the Fountains granges in Nidderdale supported 612 dairy cattle,

1,700 sheep and 380 steers and bullocks. The sheep may have been
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pastured on the moors in the spring but were then driven to richer
pastures on the limestore of the Creven estate; the steers and bullocks
spent the summer on the Nidderdale moors. A form of transhumance may
have been practised between upland and lowland granges. Donkin (1962)

suggested that the granges of Cayton and Brimham were linked for this

p].I'Poseo

The post-monastic period. The dissclution of the monasteries in
1539 resulted in profound changes in the social organisation of those
areas which had been controlled by the Cistercians. The lands belonging
to Byland in upper Nidderdale were bought by Sir John Yorke and the
Fountains estate by Sir Richard Gresham, The Gresham estate was soon
divided and scld; marxy farms in Fountains Earth passed to the ocoupying
tenants, In the Kirkby Malzeard area, where much of the land became the
property of the Earls of Derby, mary long leases were grarted (Gowland,
1938). Thus during the late sixteenth century a group of independent
yeoman farmers worked the land marginal to the moors,

During the following century the population of these areas
jncreased, open arable fields in the valley bottoms were enclosed, and
pressure on the cultivated lard resulted in increasing mmbers of
intakes being made from the common pastures. Cattle were the main
gource of income during this period. The flocks of sheep were gemsrally
small, except in upper Nidderdale, and arable crops were grown only for
local use, The cultivation of hemp and flax became inoreasingly
important during the seventeenth century, providing the raw materials
for the local cottage textile industry, The production of limen was
largely corcentrated in lower Nidderdale, though it was also important
in Bishopside and Bewerley (Jemnnings, 1967). The development of lead

mining comtributed to the prosperity of upper Nidderdale during this

period.
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A valuation of the woods belonging to the Fountains estate at the
time of the Dissolution suggested that along the eastern side of upper
Nidderdale only patches of scrubby oak woodland, similar to that of the
present day, remaired. An entry recorded "brushey wood and underwood
worth10 shillings a year at the granges of Calfhouse (Covel House),
Westholme house, Eastholme house and Sixforth (Sigsworth)"., At Dacre
and Fellbeck more extensive woods must have remained for these were
valued at £30 per year (Walbran, 1863). There was no mention of woods
at lofthouse or Bouthwaite, or on the eastern margins of the Nidd-Laver
interfluve and presumably any stands in these areas were small and of
1ittle ecoromic importance; therefore they were not included in the
survey.

The woods in the region of PFellbeck and Dacre were probably greatly
reduced in the late sixteenth and the seventeenth centuries as the demand
for charcoal increased with the expansion of lead mining. Much local
timber must have been consumed before peat was adopted as a fuel in the
nid-eighteenth century (Raistrick and Jennings, 1965). Sinoe this period
the amount of woodland in the area has probably remaired fairly static,

During the eighteenth century population and prosperity increased
in the area around the Nidd-Laver interfluve, Large-scale, organised
1iren and wool production replaced the cottage industries and from this
a mechanised textile industry, based on water power, developed during the
mineteenth century. A chain of flax and cotton mills grew up between
Dacre and Pateley Bridge during this period. Increasing mmbers were
employed in the mires and technological improvements resulted in
jnoreased output. Dairy farming provided the chief souroe of agri-
cultural income owing to the meed to supply the greatly inoreased

jpdustrial population. This period also saw & gradual expansion in the
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area of improved land; large parts of the commons marginal to the moors
were enclosed by Act of Parliament or private agreement. However, it
is clear from comments made by Robert Brown, in a survey of the
agriculture of the West Riding in 1799, that attempts to improve the
moors were considered futile:

"The quantity of waste is diminishing every day as enclosure

bills are frequently passed for that purpose, but still a great

deal remains to be done. There are many parts of these wastes
capable of great improvement if divided and inclosed. But far

the greatest part would not repey the expense of inclosing,"

(Brown, 1799)

Despite the introduction of hardier strains of sheep to the
Nidderdale moors in the eighteenth century, it is clear from further
comments made by Brown that there had been little rational use of
upland pasture since the ending of the monastic system:

“"the kind of sheep bred are the most miserable that can be

imagined, As they generally belong to peor people and are

mostly in small lots, they can never be improved, the number

that are put on the commons that are not stinted beggar and

starve the whole flock.”

(Brown, 1799)

At this period it was estimated that two or three acres (approxi-
mately 1 hectare)of moorland were needed to support one sheep, However,
towards the end of the nineteenth century there was a marked intensi-
fication in grazing on the moors owing to an increasing demand for meat.
Lucas, writing in 1872, desoribed the Nidderdale moors as "ore large

grazing field, vast flocks of sheep are reared on the moor and sheep
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gates, or the right to turn sheep on to the moors, are let in specified
mmbers with each farm, and row it is difficult to get gates, though

30 years ago there were mot sheep in the dale to stock the moors"
(Lucas, 1872).

At the end of the mireteenth cemtury the population of Nidderdale
and the surrounding area began to decline, A depression in the lead
jindustry ceused the abandomment of mary mires between 1880 and 1882
(Raistrick and Jennings, 1965). A contraction in the liren industry
took place in the mid nireteenth century and an agricultural depression
resulted in a decline in the acreage of arable land and a reduction in
the mmbers of farms on the more marginal land (Lucas, 1872). It was
during this period that it became more profitable for landlords to let
shooting rights on the moors than to keep the land for pasture (Jennings,
1967).

During the twentieth century the contraction in upland farms has
continied and many deserted farmsteads rear the limit of enclosed land
testify to & former, more intensive, utilisation of the moors. The
Nidd-Laver interfluve is now carefully mansged to meintain a good sward
of ling for the grouse, The tenant farmers are strictly limited in the
mmbers of amimals which they are allowed to put on the land; this at
present maintains about 1, 300 sheep to 400 hectares. Leeds Corporation
have reocently plented large stands of conifers in the valleys of North
Gill Beck and Carlesmoor Beck, and on the western edge of the interfluve

overlooking the Nidd valley.
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The history of this area provides the background ageinst which
changes in vegetation and land use must be viewed. From the available
evidence it appears that the major impact on the former upland wood-
lands came at an undetermired time prior to the historic period,

The reduction in woodland at lower altitudes along the valley sides
has been primerily in response to the demand for charcoal for lead
smelting and also to increased grazing pressures. The main phase of
exploitation of timber during historic time was associated with the

monastic period.



SECTIQN JI THE POLLEN PROFILES



II.i. The choice of the sampling sites

Peat cover on the Nidderdale moors is extensive and within the
study area a variety of peat types have been identified. The most wide-
spread are the thin highly humified peats between 20 and 30 certimetres
deep, which extend over the whole upland. Deep topogenous peat has
acocumulated in the sub-glacial meltwater channel at Fountains Earth and
at the heads of some of the valleys shallower topogenous peat has formed.
Rapidly accumulating flush peats commonly occur along the valley bottoms
and at some sites where springs rise flush peats have developed on the
open moors, Pollen analytical investigations have included each of these
peat types, and in addition the soil pollen record has been examined at
two sites.

Initially sites were chosen in the upper catchments of two streams
dissecting the upland, Skell Gill and North Gill Beck (Fig. I1I.1). ‘In
both cases sites were investigated on the open moorland, in the upper
reaches of the valleys, and within existing woodland in the lower parts
of the valleys. Subsequently sediments at Iron Well Hill and the topogenous
peat at Fountains Earth were sampled as it was anticipated that the pollen
record at the base of these sites might be considerably older than the
record at other sites on the interfluve. Pollen analysis has also been
carried out on peat and buried soil associated with an earthwork on
Carlesmoor, to determine whether occupation of this site had any marked
effect on woodland decline. The thirteen pollen analysis sites were chosen
with a view to providing detailed information on changes in the limits of
former woodlands. The sites were concentrated in an area 6.5 kilometres

square and varied in aspect end altitude,

£
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These sites fall into two distinot groups on the basis of the
temrial history of the surrounding land. The sites on the southern
part of the Nidd-Laver imterfluve are on the boundary of the parish of
High and Low Bishopside where, since the Dark Ages, the land has been
held by smallhold@ers, tenants of the Archbishop of York (Figure II.1).
The sites on the rorthern part of the interfluve are on land which
passed into the hands of Fountains Abbey in the eleventh century and
was managed for over 500 years as part of a large monastic estate. It
was hoped that differences in land management since the Dark Ages might

be reflected in the pollen records from the two groups of sites.



II.ii. The s j gites

At each gite the extent and nature of the deposit was noted.
Observations were made on peat type and stratigraphy in the field and
these were supplemented by a brief laboratory survey of the principal
macroscopic remains in the peat from each sampling site, Macroscopic
remains could not be recognised in the thin peats owing to their high
humification. At a number of sites peat formed from the remains of
Gramireae, Juncaceae and Cyperaceae was identif'ied, but the chief peat
forming constituents could not be distinguished. In these cases this
is referred to as undifferentiated monocotyledonous peat, The examination
of the macroscopic remains was not intended to provide a detailed record
of vegetation succession but merely to indicate the depositional ocontext
of each deposit, The stratigraphy for each site is represented in a
column at the left hand side of the appropriate pollen diagram. A key

to the stratigraphic symbols used is given in Figure II, 2.

1I.ii.a, Fountains Earth, SE 15197238, Altitude me tres

(Deep topogemous peat)

On Fountains Earth peat has filled a sub-glacial meltwater chammel
which links the headwaters of North Gill Beck and Byerbeck Gill (Fig. II.3).
The chamrel is about 100 metres wide and 4.5 metres of peat have formed
jn its deepest part. On the southern margin the sandstors ridge of
Kettlestang Hill rimes ateeply, but to the north the land rises more
gently and extensive patches of flush peat 138 than a metre deep border

the chanmel (Fige IL.4 and Fig. II.5).
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The surface vegetation of the bog is dominated by Juncus effusus

and Sphegmum spp. with occasional clumps of Erica tetralix and Eriophorum

vaginatum. The main natural drainage is to the west towards Byerbeck
Gill; in eddition ditches have been cut into the surface layers of peat
to partially drain the deeper part of the bog; these may date from the
enclosure of Fourtains Earth in 1855. Probably as a result of this
drainage the upper peat has dried out and in some areas Calluna vulgaris
and Empetrum nigrum have invaded.

The overall stratigraphy of the bog was determired by a series of
borings which were made at 10 metre intervals along the line A - B in
Figure IL.4. The peat is underlain in places by heavily gleyed blue
clay over 30 cm deep, containing occasional wood remains. In no case
did the borer peretrate through the clay to the paremt rock. At the point
where the peat was deepest the borer would not peretrate below 420 cm
and the junction of the peat with the mineral substratum was rot reached,
though smears of clay were detected on the head of the borer. The
possible origins of this clay were discussed in Section I.ii.b. In
places on the north side of the basin, a layer of coarse brown sand
10-20 cm thick and containing small pebbles separates the base of the peat
from the clay. This was interpreted as wash material deposited prior to
peat growth.

A layer of wood peat with abundant remains of Betuls and Almus
overlies the mineral material in the chanrel. Above this there is a layer
of well humified momocotyledonous peat, the upper part containming abundant
remains of Eriophorum. Towards the surface Sphagrum remains are common;
the upper peat is almost pure Sphagmum, though in the drier parts of the

bog Calluna fragments are also present.
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The stratigraphy at the site chosen for pollen analysis is described

below:

0 -5 cm

50 - 108 cm

108 - 200 cm

200

250 cm

250 - 300 am

300 - 320 om

320 = 380 am

Well humified dark brown Sphagnum peat, partly
oxidised; Calluna fragments abundant; fruits of
Juncus effusus at 10 cm; charcoal fragments common
in surface layers.,

Fairly well humified dark brown Sphagmum peat with
occasional fragments of Calluna.

Well humified dark brown Eriophorum peat; wood and
bark fragments 200 - 160 cm; occasional fruits of
Juncus effusus.

Well humified fibrous Eriophorum peat, red-brown in
colour peretrated by black rootlets; occasiomal
Sphagmum leaves, fruits of Carex rostrata, Juncus
effusus and Betula; fragments of Calluna at 260 cm;
an Almus fruit at 240 am.

Very well humified brown monocotyledonous peat;
fragments of Briophorum and compressed wood.

Wood peat formed predominantly of compressed frag-
ments of Almug and Betula; fruits of Almus gjutinosa
common; occasional fruits of Juncus effusus.

Very well humified monocotyledonous peat; fragments
of compressed bark and wood common; occasional fruits
of Betula, Carex rogtrata and C. acutiformis; very
small fragments of charcoal at 320 am.

Dark brown well humified wood peat; fragments of

oompressed bark and small twigs of Betula/Alms type
abundant throughout,
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The abundance of wood fragments throughout the lower peat suggests

that & damp woodland dominated by Betula and Almus must have existed on

this site for a long period during which peat was accumulating. This
carr vegetation was later replaced by a bog community dominated by

grasses and sedges. The occurrence of fruits of Alms and Betula between

200 and 300 cm suggests that trees remained close to the site while this
peat was forming. The last wood fragments were identified at 180 am
just after Sphagmm replaces Eriophorum as the principal constituent of
the peat., The stratigraphy of the top 100 cm of peat suggests that
during the formation of this peat the site was surrounded by vegetation

similar to that at present covering Fountains BEarth.

Il.ii.b, Iron Well Hill, SE 17006990, Altitude 320 metres.

(Upland flush peat)

The name "Iron Well Hill" is applied to the eastern shoulder of
Far High Hill, in an area where a rumber of springs bring iron-rich
water to the surface. At the site of ore of these springs deposits
were examired with a view to pollen analysis. On the gently sloping
hillside a hummock of Sphagnum peat 75 cm high and about 3.5 metres in
diameter has formed. Water staired red by ferric iron drains downslope
from the hummock, It is carpeted by Sphagnum spp. and supports clumps
of Juncus effusus, a few plants of Cirsium palustre and tussocks of
Mc.zlinia caerulea, a species which can tolerate a high iron supply

(Pearsall, 1950).
A pit 182 cn deep was excavated in one side of the hummock; the

exposed profile was completely waterlogged and rapidly rising water

precluded detailed examination or sampling. At this site a metre of pale



brown Sphagrum peat overlies the mineral substratum. The upper 25 cm
of peat are heavily stained by ferric iron, but below this the peat is
a uniform mid-brown with only occasional red mottles, Towards the base
of the peat fragments of Betula wood were observed. The peat is under-
lain by 82 cm of fine, stoneless grey clay containing abundant wood

fragments, apparently of Betula/lmius type although poor preservation

of the wood made identification difficult. A fragment of a hazel nut
was recovered from the clay at 150 cm. A layer of rounded gritstore
pebbles, up to 10 cm in diameter, was observed at the base of the pit.

The wood within the grey clay apparently represents the remains of
in situ rooting systems of trees which ocoupied this site prior to the
developmert of peat. The anomalous occurrence of a hazel mut well below
the junction of the clay with the overlying peat may be due to chanmel
formation and disturbance of the profile by the spring water., The lack
of any surviving soil horizons in the clay can be attributed to heavy

gleying at this contimmously waterlogged site.

II,ii.c. Skel]l Moor I, SE 6962, Altitude 320 metres.
Skell Moor II. SE 06943 . titude metres.

Hambleton Hill. SE 15027330, Altitude 381 metres,
(Thin moorland peat)

The thin peats which blanket much of the upland have been examined
at three sites on the exposed summit of the interfluve. At these sites
the surface vegetation is dominated by Calluna wvulgaris with few
associates. In all cases the peat is highly humified and amorphous;
few plant remains other than fragments of Calluna can be identified,

The peat is dry to the touch and has a high mineral contemt consisting
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of fairly large sub-angular quartz grains. At the Skell sites,

20 - 25 cm of peat has developed over a layer of pinkish-brown sand

10 cm deep which merges with the weathering Millstore Grit. A layer of
compressed Betula bark occurs at the base of the peat at both sites.

At the Hambleton Hill site (Figs. II.6, II.8) 15 cm of peat has devel-
oped. The sub-peat material consists of 30 cm of storey grey clay with

orange mottles; this overlies angular blocks of weathering Millstone

Grit.
II.ii.d. Hambleton Dike., SE 2. Altitude 366 metres

(Shallow topogemous peat)

The eastern slopes of Hambleton Hill are covered with thin peat
but at the side of the stream kmown as Hambleton Dike a small deposit
of topogenous peat has formed in a channel about 35 metres wide, A
gully through the deposit takes water down into the dike and about two
metres of peat are exposed containing abundant wood remains of Almis/
Betula. Large branches up to 10 om in diameter and some complete tree
stumps are visible in this section (Fig. II.7). The surface vegetation
of the whole hillside 1s an almost pure sward of Calluna aris,

Borings revealed that the chanrel was steep-sided (Fig. II1.8),
1ike that at Fountains Earth, though on a smaller scale, It is possible
that the Hambleton Dike channel is also the result of the action of sub-
glacial meltwater. The peat filling the chammel has accumulated on top
of a layer of grey clay which can be seen in the exposed section, The
bulk of the deposii; is a pale brown monocotyledonous peat in which wood
remains are abundant, There is a marked change between 15 and %0

where this is overlaid by black, partly oxidised Calluna peat.
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4 site was chosen for pollen analysis away from the edge of the
gully and the stratigraphy at this point is as follows:
O - 18 cm Highly humified black Calluna peat, partly
oxidised towards the surface; stems and flowers
of Calluna vulgaris abundant; occasional fruits

of Juncus effusus; charcoal fragments throughout,

18 - 32 cm Dark brown very well humified wood peat; bark
and wood of Betula sbundant; fruits of Juncus
effusus throughout,

32 - 78 ecm Pale brown earthy monocotyledonous peat, well
humified; fruits of Juncus effusus common; abundant
fragmemts of wood and bark in some cases carbomised;
fruit of Betula at 73 ocm and of Alms at 53 am,
Occasional moss leaves of Grimmia type; small frag=
ments of shale and quartz throughout,

The frequency of wood remains in the peat below 21 cam suggests

that Almus/Betula carr ocoupied this site prior to the formation of the

Calluna peat. The very sharp nature of the contact between the wood

peat and the Calluna peat suggests that there may be a hiatus at this

level,

II.ii.e. Upper Skell Gil1l I, SE 17726930, Altitude 290 metres

(Shallow topogenous peat)

At this site peat has acoumulated to a depth of about 1.5 metres
at the head of the Skell valley where the two streams which form Skell
Gi1l converge (Fig. II.9). The bog is colonised by species of Sphagmm

with clumps of Juncus effusus; Erica tetralix and Drosera rotundifolis

/
are found én the dampest parts and Calluna vulgaris has spread on to the

drier areas.
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Augering along the traverse A - B - C (Fig. II.9) revealed that
the bog has developed in a hollow formed between the valley sides and
banks of sandy alluvial material deposited by the two streams (Fig. II.10),
The peat has accumulated either directly over the weathering Millstore
Grit, or over gravelly material of alluvial origin, The soutbern stream
appears to have changed course sinoce the developmert of the bog and
rapidly accumulating flush peat has filled the abandoned channels, On
the northern margin the stream has exposed a face of peat Just less than
two metres deep with gritstore pebbles in a clay matrix at its base.

A layer of wood of Alms/Betula type ocours at the Junction of the peat
with the mireral substratum (Fig. IIL.11).

The stratigraphy at the first site chosen for pollen analysis is
de scribed below:

O-8cm Well humified black monocotyledonous peat with a
high s8ilt content; fragments of carbomised Calluna

wood and fruits of Juncus effusus common; sbundant

fragments of charcoal and sub-angular quartz grains.

8 - 14 cn Well mmified reddish-brown Eriophorum peat; a fruit
of Betula at 12 cm; fruits of Juncus effusus common.

14 - 23 am Well humified black Eriophorum peat with a high silt
content; fruit of Betula at 18 cm; charcoal fragments
abundant throughout.

23 = 65 an Poorly humified red-brown Eriophorum peat; fruits of
Juncus spp. throughout; fruits of Carex echinata at
35 cm,

65 - 103 cm Well humified dark brown Eriophorum peat; fruits of

Carex echinata and Juncus bulbosus throughout,

Occasional small charcoal fragments,
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103 - 132 cm Very well humified earthy monocotyledonous peat;
Eriophorum fibres in the upper 15 am; fragments
of Betula bark and leaves abundant towards the
base; occasional fruits of Carex spp. and Juncus spp.;

Juncus articulatus fruit at 180 am; leaves of

Sphagnum pajustre and fruits of Molinia caerulea at
the base.

132 - 140 cm  Wood of Betula/Almus type - apparently an in situ

rooting system,

Prior to the development of peat at this site carr vegetation
appears to have occupied a damp hollow at the head of the Skell valley.
Soon after the initiation of peat growth, Eriophorum spread on to the
gite, and remains of this plant form the bulk of the deposit. The
presence of Betula fruits at 12 cm and 18 cm suggests that trees may
have grown close to this bog throughout most of the period of peat
formation. The concentration of charcoal in the upper 8 an of peat and

between 14 and 23 cm must reflect large scale burning, probably imitiated

by man.

1T.ii.f, Upper Skell Gill II, SE 17726913. Altitude 290 metres.

(Valley flush peat)

Rapidly acoumulating flush peats occur in the valleys of the Skell
and North Gill Beck, in most cases occupying the sites of abandored
meanders. Their occurrence appears to be related in part to the seepage
of water from shale beds which are exposed at intervals along both
valleys (Fig. I.3). In some cases water flowing into these flushes has
deposited ferric salts both within the peat and on its surface., The

flushes are colomised by a variety of species of Sphagrum with clumps
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of Juncus effusus. Four of these flushes at differing altitudes were

chosen for pollen analysis,

The Upper Skell Gill II site is on the southern margin of the
topogenous bog previously described at the head of the Skell valley
(Fige II.9). Sphagmm peat has accumulated on a pebbly substratum
during a phase of rapid regrowth of the bog following stream erosion,
The former stream charmel has been completely infilled up to the level
of the surrounding bog surface. The stratigraphy at the site chosen
for pollen analysis is as follows:

O -8 an Fresh Sphagnum cuspidatum and Polytrichum commune

with occasional Calluna leaves.

8 « 25 cm Partly humified Sphagrum cuspidatum and S. recurvum.

25 - 80 cm Moderately humified Sphagmum peat, stained red by
ferric iron deposition; fruits of Juncus articulatus
and Molinia caerulea; occasional charcoal fragments,

80 ~ 99 an Partly humified yellow-brown Sphagmum peat; leaves
of S, cuspidatum and S. compactum identified.
Fragments of Alms/Betula type wood.

The wood fragments at the base of the peat suggest trees must

have been growing close to the site when the peat began to develop.

However, the bulk of the peat has formed from plants similar to those

ocoupying the site at the present day.

1I.ii.g. Hambleton Flush, SE 15057350, Altitude 366 metres

(Valley flush peat)

88 cm of moderately humified Sphagrum peat have accumulated in
the valley of Hambleton Dike in a hollow about 90 metres long formed by
an abandoned meander (Fig. IL.12). The stratigraphy at the pollen

enalysis site is described below:
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0 - 3% cm Very dark brown partially humified Sphagmum peat,
the colour apparently due to abundant charcoal

fragments; stems and flowers of Calluna vulgaris.

3% - 50 cm Partially humified Sphagnum peat; occasional fruits

of Carex rostrata.

50 - 88 cm Moderately humified Sphagrum peat with a high clay

cortent and occasional fruits of Carex rostrata.

88 - 100 an  Grey clay mottled with orange; charcoal fragments
common and abundant unidentified organic remains,
The absence of wood fragments in the peat at this site is notable,
L]

There is no evidence that trees grew rear Hambleton Flush during the

period in which the peat has accumulated.

TI.ii.h. Skell Gill Wood. SE 19536852, Altitude 229 metres.

(Valley flush peat)

At this site a peaty flush has developed in a depression about
30 metres wide on the side of the Skell valley. The flushed area is

colonised mainly by Juncus effusus and species of Sphagnum and it is

surrounded by Quercus petraea woodland with Pteridium aquilinum dominant
in the ground flora. Material was obtained for pollen aha.lysis from
the deepest part of the flush where 80 cm of peat has accumulated. The
stratigraphy at this point is described below:

O -4 om Fresh Sphagmm cuspidatum and S, plumgj_l,bsum.

4 - 12 om Partly humified yellow Sphagrnum peat.

12 - 16 cm Coarse sub-angular bleached quartz grains.

16 - 40 om Partially humified yellow-brown Sphagrum peat; leaves
of S, recurvum identified; fruits of Juncus effusus;
charcoal fragments throughout; occasional deposits

of ferric salts causing red staining.
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40 - 80 ecm Well humified brown Sphagrum peat; increasing
peroentage of angular quartz grains and silt
particles towards the base; occasional wood and
charcoal fragments.

80+ cm Sandy material derived from weathering gritstome.

The nature of the peat suggests that this flush has accumulated

quickly. The fairly high silt content throughout, and the sand lens
between 12 and 16 cm, are probably due to the washing in of material
from the moor above. The grains of sand are similar in shape to those
which are sometimes washed out of'eroding thin peat; small deposits

of this sand occur frequently on the moors. ,:

II,ii.i. North Gil) Wood. SE 16727265, Altitude 267 metres.

(Valley flush peat)

This site is the largest and best developed of the valley flushes
investigated. 180 cm of peat have accumulated in a hollow 22 metre.s
by 60 metres at the side of North Gill Beck (Fig. II.13). Borings
revealed that the peat had acoumulated on a faeirly level sandy sur-
face, suggesting that this bog also occupies the site of an abandoned
meander. North Gill Beck flows along the north-east edge of the bog
and borings revealed successive layers of silt and sand in the marginal
peat, indicating periods of flooding., These mireral lenses gradually
diminished away from the river,

The flush forms a level area of open bog within the surrounding
woodland (Fig. IL.14). Well grown trees of Almus glutinosa and Betula
pubescens surround the bog, but the woodland as a whole is dominated

by Quercus petraea. The surface is carpeted by species of Spha um,




FIG.II. 14 NORTH GILL WOOD.POLLEN ANALYSIS SITE.
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S. cuspidatum and S. rubellum in particular, and tussocks of Polytrichum

_spp. and Juncus effusus also occur.

A site in the centre of the bog was chosen for pollen analysis and
the stratigraphy at this point is described below:
0-10 cn Fresh Sphagmm cuspidatum.
10 - 65 cm Partially mmified Sphagmum peat; leaves of
S. cuspidatum identified; small fragments of Betula
wood.
65 - 190 cm Fairly well humified pale brown monocotyledonous

peat; leaves of Sphagmim cuspidatum; fruits of Carex

spp. and Gramineae seeds throughout; Betula wood,
bark, core scales and fruits becaming increasingly
abundant towards the base; Calluna stem at 150 cm;
Cerastium seed at 175 cam.

190 - 201 an Pinkish-brown sand derived from weathering
Millstore Grit.

Initially the bog appears to have developed in a wooded environ-

ment; however, in the upper layers of peat no macro-remains of trees

occur, despite the fact that the site is at present surrounded by

woodland.

II,ii,], Fortress Dike Cemp. SB 17847320, Altitude 259 metres.

(Archaeclogical site)

Fortress Dike Canp is & rectangular enclosure on Carlesmoor
formed by & ditch with an inner and outsr rampart. The form of the
earthwork suggests that it dates from the Iron Age or Romano-British

period. Thin highly humified peat, averaging about 20 am in depth,
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covers the banks and enclosure. In the ditch deeper, less well humified
peat has accumilated. The thin peat is colonised by Calluna vulgaris,
while on the damper sites in the ditches the vegetation is dominated by
Sphagrum moss, A section through the inrer mound revealed a buried
goil surface and a series of samples was taken through this surface
for pollen analysis. The ditch peat was also sampled for pollen analysis
and its stratigraphy is described below:
0 -6 cmn Calluma litter.
6 - 18 ca Very well humified Calluna peat, penetrated by
modern Calluna roots; abundant firely disseminated
charcoal fragments; fruits of Juncus spp.; moss
rhizoids.
18 - 27 an VWell humified earthy Calluna peat; silt content
high, mumerous sub-angular quartz grains; occasional
charcoal fragments,
27 - 37 cm Well humified earthy Sphagrum peat; occasiomal fruits
of Juncus spp.; fragments of Betula bark.
37 - 42 an Grey clay.
42 - 44 cm Black earthy horizon of organic matter accumulation
(Bh horizon).
L - 46 m Red indurated horizon of iron accumulation (Bfe
horizon).
46 - 49 am Black highly humified peat, mo plant remains
igentifiable,
49+ cm Saturated grey clay with yellow mottles,
The organic material between 46 and 49 cm must have accumulated

some time after construction of the earthwork. The clay horizon above
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it may be due to erosion following abandorment of the site, The Bh
and Bfe horizons are residual soil features, and iron pan having been
intensified by contimal gleying at this site, The presence of Betula
macro-remains in the peat above 37 cam suggests that the site may have
been wooded during the early stages of the ditch peat accumulation.
Calluna remains occur above 2] cm indicating the presence of heath
similar to that at present surrounding the site,

A complete description of Fortress Dike Camp and a full account

of the investigations undertaken there is given in Appendix 4.

IT.ii k. Skell Gill Wood (Soil Pit). SE 19786881, Altitude 198 metres.

A soil pit was excavated and sampled for pollen analysis at this
site on the steeply sloping side of the lower Skell valley, The soils
of both the lower Skell ard North Gill Beck are shallow acid brown
earths. The ground flora at this site is dominated by Pteridium
aquilimum with Endymion non-scriptus and the site is surrounded by
Quercus petraea. The description of the soil profile is given below:

Horizon

L 0-3om Undecomposed bracken and oak leaf litter,
H 3-6a Black humic horizon, low mineral content
pH 5.25
A1/B 6 - 30 cm Fire crumb structure, very dark brown sandy
loam pH 5.6
Bfe 30 - 32,5 cm Pale yellow sandy horizon pH 5.75
c . Weathering Millstone Grit
The dark colour of the A4/B horizon appeared to be due to the

presence of firely divided charcoal in the soil profile. The colour
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persisted after treatmemnt with potassium hydroxide for the removal

of humus, followed by oxidation with concentrated sulphuric acid and
acetic anhydride for the removal of cellulose, However, after ignition
the dark colour disappeared revealing a uniformly reddish horizon

(Pig. I.5). The charcoal within this profile may have resulted from
the use of fire for clearing woodland around this site at some time in
the past., However, it is more likely to have been washed down and

incorporated within the profile following firing of the moors sbove the

Skell valley.
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II,iii, Construction and zonation of the pollen diagrams

Pollen diagrams have been constructed for each of the sites
described. The field and laboratory techniques involved are outlined
in Appendix 1., In almost all cases the pollen diagrams are based on
a ocount of at least 500 pollen grains, excluding spores. The results
are expressed as percentages of total pollen. In a very few samples
pollen was so scarce as to make counting to this total impractical;
the actual totals ocounted for each sample are given in Appendix 5.

The use of diagrams based on a total pollen sum, rather than on an
arboreal pollen sum, was considered appropriate in this study, as it
is concerred with the changing relationships between cleared and wooded
land (Mitchell, 1965). However, for three sites the results have also
been expressed as percentages of tree pollen, in order to indicate
regional changes in woodland composition, These tree pollen diagrams
also provide a means of comparison with the data of other workers.

For this purpose at least 150 grains of tree pollen, excluding shrubs,
were counted for each sample. In the upper parts of the peat at most
gites tree pollen was very scarce and a considerable amount of labour
was required to reach this total; therefore fewer samples have been
included in the tx'ee pollen diagrams than in the corresponding total
pollen diagrams. The tree pollen diagrams are presented in an abbrevi-
ated form with only the arboreal comporemts included as the imter-
pretation is based largely on the total pollen diagrams,

The diagrams have been constructed with reference to the suggestions
of Faegri and Iversen (196&-). Each taxa is represented by a histogram
and all taxa included in the pollen sum are shown as solid bars, Those

excluded from the sum are usually shown as open bars; however, in
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certain diagrams this is impractical owing to the scale, and in these
cases excluded taxa have been bracketed together. The stratigraphy at
each site is shown in a column on the left hard side of each diagram,
beside a summary of the variation in the tree, shrub and herb oom-.
porents at each level, The distinction between trees and shrubs
follows the standard practice in pollen analysis; Corylus, Ilex and
Salix spp. are grouped as shrubs and are excluded from the tree pollen
sum, However, in an upland environment, the distinction between trees
and shrubs is squevélat arbitrary. In the Pennine gills Ilex aquifolium
in parti cular may form well grown trees of equal status to Quercus

petraea or Betula pubescens.

Changes in the values of Ulmus and Plantago lanceolata pollen

were considered to be particularly sigrificant for the zonation of the
pollen diagrams. As these taxa are present at low frequencies, their
values on the diagrams have been over-plotted at a scale of x10. Where
pollen of a ocertain taxa is present at less than 1% of total pollen
this is indicated in the diagrams by a dot. The "Varia" histogram,
found in certain of the diagrams, is made up of a rumber of taxa en-
countered very infrequently; tables of the composition of these histo-
grams are given in Appendix 6. The record for cereal pollen at each
gite consists of those grains of the Graminsae over l;O/u in diameter.
This size differentiation is based on data quoted by Faegri and Iversen
(1964) for the minimum size of cereal pollen grains after pretreatment
in potassium hydroxide.

Pollen which has been designated as Rumex acetosella type is
present in significant quantities in most of the diagrams. These grains

ocould be attributed to either Rumex acetosella or R. acetosa. Sorbus
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pollen has been recorded in low frequencies in most of the diagrams.
It was distinguished from the pollen of other Rosaceae by careful
reference to type slides. The grains identified as Sorbus are tri-
colporate and prolate, as are most Rosaceae grains but they lack an
equatorial bulge, have a thin exine and very delicate striate sculp=-
turing. Grains of this type were often found ruptured owing to the
fragile mature of the exine. These features are also characteristic
of Prumis pollen but it is unlikely that Prurus was ever represented
signmificantly in the vegetation of this area.

It is significant to note at this point that the two pollen
diagrams from Fortress Dike Camp archaeclogical site are slightly
different in layout from all the other pollen diagrams.

Zonation involves the division of a pollen diagram into a series
of horizons which are correlated with changes occurring in the relative
Proportions of the pollen of different speciea. It is essentially an
instrumert for the interpretation of pollen diagrams. The correspond-
ence in vegetational development at a mumber of sites in the British
Igles enabled a system of pollen zones to be devised (Godwin, 1956), based
on the conception that the zore boundaries indicated gynchronous climatic
changes. This conventional British Follen Zone scheme has not been used
in this study, primarily because local similarities between sites were
considered to be of greater significance in establishing the course of
woodland declire than large scale regional correlations., In addition,
at a mumber of sites the peat deposits have developed recently and the
conventional system would have been too crude an instrument to aid in

the interpretation of these diagrams,
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Six zores, A - F, have been established on the basis of major
changes in the dominance of individual species, These zores are of
local sigrificance only and are considered to be synchronous throughout
the study area. The pollen assemblages characteristic of each zone
differ in detail at some of the sites depending on aspect and altitude.
The A/B boundary is drawn at the level where the Alrus curve rises and
the values for Pinus decrease to less than 1% of total pollen, The B/C
boundary occurs where Alrus values fall and the Betula curve rises. At
the C/D boundary the Ericaceae curve rises abruptly for the first time
to over 30% of total pollen at the most exposed sites, but rises more
gradually at the valley sites. 4 decline in all the tree pollen curves
is initiated at the sites on the summit of the interfluve. The D/E
boundary is defined by a marked rise in the pollen of the Gramineae,
while at the E/F boundary there is a second expansion of both the Ericaceae
and the Gramineae and tree pollen is reduced to very low levels at all
sites. The growth of the valley flush peats was initiated at this period.

The zones A - F are chronological but the complete sequence is rot
represented at any ore site, However, the Fountains Earth dlagram spans
gones A - E and therefore provides a frame of reference in relation to
which the other diagrams may be considered. Zone F is only represented
in the rapidly accumulating flush peats and in the top few centimetres
of peat at some of the sites on the summit of the interfluve,

Zones D, E and F are subdivided on the basis of changes in the
frequency of the pollen of those species considered to be weeds of
agriculture, and a series of agricultural phases followed by abandorment
have been identified. The pollen record for Plantago lanceolata was

considered most significamnt for the establishment of these phases, The
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importance of P. lanceolata was first recognised by Iversen (191,1),

who identified clearance or "Landnam" phases just after the opening
of the Sub-Boreal period in a rumber of Danish diagrams. The phases
were defired by a decline in the pollen curves for the trees of the

mixed oak forest (Quercus, Ulmus, Fraximis and Tilia), and a rise in the

values first for Betula and then for Almis. These changes were accom-
panied by a Corylus maximum and an increase in the frequency of the
pollen of herbaceous plants. In particular the first appearance of
Plantago lanceolata was associated with landrnam; this weed was unknown
in Dermark prior to Neolithic times. At a later date Iversen com-
mented:

", , . first and foremost it is the curve for Plantago

lanceolata which in Danish pollen diagrams registers the

commencement and changing intensity of the fammer culture

in the Stone and Bronze Ages."

(Iversen, 1949)

He particularly commected the occurrence of Plantago lanceolata with
cultures that practised cattle grazing as this species grows well omn
grassland kept low by dowestic animals or by mowing (Iversen, 1941).

Since Iversen's work the occurrence of P, lanceolata in British
pollen diagrams has been accepted as an indicator of human activity
associated with a predominantly pastoral economy (Turrer, 1964, 1965).
Hicks (1971) used variations in the intensity of occurrence of Plantago
Ja,noeolata pollen to devise a scheme of zores associated with particular

archaeclogical periods for a mmber of pollen diagrams from upland

Derbyshire.
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The pollen of certain other herb species has also been associated

with phases of agricultural activity in pollen diagrams. Iversen (1941)

suggested that Artemisia wvulgaris, a common weed of modern arable
cultivation, was troublesome in the grain fields of primitive economies.

He also commented that increases in the pollen of Rumex acetosella and

Rumex acetosa occurred only in conjunction with agriculture, and that

these weeds were characteristic of washed-out sandy fields. The

possible association of increases in the pollen of Rumex acetosella/

acetosa with the creation and extension of acidic pasture was noted by
Oldfield and Statham (1965) at sites in north Lancashire, The pollen
of Rumex acetosella/acetosa type was also considered sigmificant in

terms of agricultural activity by Moore and Chater (1969) at sites in

centrel Wales; in addition they associated peaks in the pollen of the

Rosaceae (Potermtilla type) and the Rubiaceae (Gelium type) with increased

grazing pressure. Turrer (1964) suggested that the occurrence of pollen
of Artemisia vulgaris, the Compositae, Cruciferae, Chenopodiaceae and
cereals could be closely associated with arable cultivation.

Variations in the relative abundance of the pollen of all these
taxa indicative of agricultural activity were therefore critical in the
subdivision of zores D - F. However, as these changes in abundance are
most marked in the curve for Plantago lanceolata, this species has been

of greatest value in establishing the subzores.

py
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II.iv. The Pollen Diagrams

The pollen diagrams from each site investigated are described
individually in this section, and in Section IV the interpretation

of the zonal sequence will be discussed in detail.

II.iV.a. antains Ear’th (F‘igo II‘15, IIc16)

The pollen diagram for this site spans zores A to E. The early
pollen record suggests a predominantly wooded enviromment, but there
is a declire in woodland above 200 cm and pollen of the heath plants
dominates the upper part of the diagram,

Zore A is characterised by high values for Betula pollen and
relatively high values for Pims, which forms 28% of total tree pollen
at 385 cm. Corylus averages about 68% and Quercus about 12% of total
pollen throughout the zore. Almis is scarcely represented, though
values rise slightly towards the A/B boundary. The presence of Ulmus
at an average value of 5% of total pollen is very sigrnificant as in
gereral this species is hardly represented in the pollen diagrams from
the Nidd-Laver interfluve. Non-arboreal pollen, principally of the
Gramineae, is presemt in very small quantities throughout zorne A.

The presence of Pimus pollen at higher values than in any subse quent
zore, in conjunction with the low values for Alms pollen, suggests that
gore A falls within Pollen Zone VI of the British System., At Stump
Cross rear Grassington, 12 kilometres to the south-west of Fountains
Earth, Welker (1956) examired sediments which had accumulated in a
cleft rock and assigred the lower part of his diagrem to Pollen Zore VI.
Betula and Pinus are represented in proportions similar to those at
Pountains Barth zore A, but Corylus is considerably more abundant at

Stump Cross where it forms 230% of total tree pollen. The dominance of
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Betula pollen at the base of the Fountains Earth diagram suggests
over-representation due to trees growirng on or close to the pollen
analysis site. The 10-20% Salix pollen occurring in this zore indicates
that willows were important colonisers of the damper parts of the
Fountains Earth site; Salix is insect pollimated and therefore omnly a
small pollen producer. Herbaceous pollen grains occur sporadically,

and at low frequencies throughout this zore. Melampyrum, Iormicera and
the Rosaceae (Potentilla type) could probably tolerate conditions bemeath
the fairly open canopy of & Betula-Corylus woodland; FJ. ipenduls is a
plant which particularly colonises damp sites.

At the A/B boundary Pirus values declire suddenly to 1% or less of
total pollen, and the Almus curve begins to rise as Betula declines,

By the end of Zore B Almus accounts for nearly 80% of total tree pollen
in some samples, suggesting the replacement of birch trees by alder
imme diately around the site, Corylus declires to about 15% of total
tree pollen in zore B, but rises slightly towards the 8/c boundary.
Quercus values rise at the beginning of zore B but later the swamping
effect of Almus pollen artificially depresses the curve. Extreme local
ovejr-representation of Alms is also a feature of certain diagrams
prepared by Cundill (1971) for sites on the North Yorkshire Moors.

The declire in Pims and Corylus at the A/B boundary suggests that
this marks the end of the Boreal period and the start of the Atlantic,
about 5,500 B.C. The expansion in the curve for Alnus pollen does mot
become markesd until well asbove the A/B boundary, i.e. until Pollen Zome
VIIa of the British System is well established, This is consistert with

' the pattern at some other north of England sites in the Lake District
(Permington, 1964) and Yorkshire (Bartley, 1962; Cundill, 1971), though

somewhat later than the normmal sequence as established in the south of

England (Godwin, 1956).
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During zore B contimous curves are established for Frexims and

Tilia. Herbaceous pollen values remain low, Filipendula is less common

than in zore A, but small peaks occur in the pollen of Melampyrum.
The record for MNel rum, in conjunction with the occurrence of

occasional grains of Plantago lanceolata, may suggest some small scale
interference with the woodland camopy. Iversen (1949) has suggested
that in some Danish pollen diagrams Melampyrum pollen may be an indicator
of clearance. Simmons (1969) considered that small peaks in the pollen
of Melampyrum in diagrams from the North Yorkshire Moors might indicate
openings in the forest canopy created by Mesolithic man.

A steep declire in the values for Ulmus pollen has been almost
uriversally recogrised in pollen diagrams from western Europe, and this
has been used to define the transition from Pollen Zone VIIa to VIIb of
the British Pollen Zore System. At Fountains Barth, which is the only
deposit investigated from the Nidd-Laver interfluve that covers the
period of the VIIa/VIIb transition, no sharp declire in Ulmis can be
recognised owing to the very low incidence of the pollen of this species.
Certainly the gritstore upland would have been an unfavourable habitat
for Ulmus glabra, but this species was presumebly able to thrive on the
carboriferous Limestore only 10 kilometres to the west. Despite the
direction of the prevailing winds very little Ulmus pollen appears to
have blown into this area. However, it seems likely that at Fountains
Earth the Ulmus declir® must lie somewhere in the upper part of zone B
and it has been tentatively placed at 300 cm. At the opening of this
zore the values of Ulmus pollen average about 2% of total tree pollen,
whereas towards the end of the zore, between 300 cm and 275 cm, they

never rise above 1% of total pollen.
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Originally the fall in the values of Ulmus in pollen diagrams from
western Europe was attributed to climatic change (Godwin, 1956). However,
an increasing body of evidence suggests that this horizon can be explaired
in terms of the expansion of the Neolithic farmers throughout Europe
(Clark, 1965). Various changes in the pollen curves of taxa other than
Ulmus have been identified at this same level and attributed to human
activities, Troels-Smith (1953) associated the occurrence of definite
agricultural indicators, including cereals and Plantago lanceclata, with
the Ulmus decline. Oldfield (1963) suggested that at sites in the Lake
District the Ulmus declire was followed by a landnam phase; at this level
increases occurred in the pollen of Corylus and Fraxims, two pioreer
species which exploit gaps oreated in woodl»and cover,

None of these secondary indicators is particularly helpful in
establishing the level of the Ulmus declire at Fountains Earth. Grains
of Plantago lanceoclata pollen are associated with the 300 cm level, but
they also occur sporadically below this. At 270 cm, both the Fraxims
and Corylus curves rise, but at this level the Ulmus curve has started
to recover from its mimmum values, However, despite these difficulties
it seems 1likely that the Atlantic/Sub-Boreal transition (Pollen Zore
VIIa to Follen Zore VIIb) occurs just before the end of local pollen
zore B.

The B/C boundary is located at the point where Alms values descrease
sharply and there is a marked rise in the curves for Betula and for
Quercus. In the early part of zoms C Betula values average 35% of total
pollen, but they later declire and Quercus values increase markedly,
reaching 75% of total pollen in som® samples, This over-representation
suggests that the woodland immediately around the site must have been

dominated by Quercus during this zone. The nature of the Quercus curve
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in zore C at Fountains Earth is umsual as fluctuations of up to 30%
occur between some adjacert samples; the significance of this will be
considered in the light of the results of the surface pollen analyses
(vide infra Section IIl.v). Corylus values increase markedly in zore C
after their low zore B levels, The incidence of Salix pollen is reduced
compared with preceding zores, except for a small peak between 230 cm
and 235 cm.

If arboreal values are considered together they show a slight
declire throughout zore C and there is a corresponding increase in the
non-arboreal pollen., There are small peaks in Gramineae pollen between
267.5-cm and 252,5 cm and between 240 cm and 225 cm, both peaks are
associated with slight increases in the Ericaceae, Occasional grains of
Plantago lanceolata, Melampyrum and Rosaceae (Fotentilla type) are found
between 265 cm and 252.5 cm, and there is a massive proliferation of

Rumex aoetosella type pollen at this level. Towards the top of zore C

the variety of herbs recorded increases to include Ramnculus, Artemisia,
other Compositae, the Umbeliferae and the Caryophyllaceae; grains of
Plantago lanceolata also become more frequent. Artemisias in partiaular
is a species associated with open sites and waste habitats (Clapham,
Tutin and Warburg, 1962).

The most sigrificant change at the C/D boundary is a sudden marked
increase in the pollen of the Ericaceae. The gradual decline in arboreal
pollen initiated in zome C comtimues at an increasing rate throughout
gore D, suggesting a declire® in trees upon the upland and their replace-
ment by a heath commnity. From the tree pollen diagram it appears that
Betula, Alms and Quercus were well represented in the lowland woods
during this period. The pollen of Fraxims, Ulms, Tilia and Pims is

present in amall but consistent quantities throughout this zore.
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In subzorne Dy the incidence of pollen of agricultural indicators
and of the Gramireae is relatively low, though a variety of herbs similar
to those in zore C occurs. Subzone Dy is differentiated on the basis of

a peak in the curve for Plantago lanceolata and in the pollen of the

Gramineae which forms 15% of total pollen. There is ro increase in the
incidence of pollen of taxa associated with cultivation, and in the tree
pollen diagram there are no marked changes in the curves at this level,
These features suggest an intensification of human activities during
subzone Dy, but that this phase of land use was confined to the uplands
and predominantly pastoral. In subzone D5 there is a slight declire in

the incidence of Plantago lanceolata, the Gramineae and all herbs,

suggesting a temporary declire in pastoral activities around the site,
Subzore D), is defired on the basis of a fairly marked and lasting peak
in Plantago lanceolata pollen and a small peak in the pollen of the
Gramineae., There is a pronounced increase in the mumber and variety
of herb pollens recorded in this subzone. The presence of Artemisia
in every sample, the occurrence of grains of the Compositae Liguliflorae
and the Chenopodiaceae, and the first record for cereal pollen suggest
that cultivation as well as pastoralism was characteristic of this
subzorne, Subzone D5 is initiated by a decline in the curves for
Plantago lanceolata and the Gramireae, indicating the termination of
agrioultural activity. The incidence and variety of herbs is also
reduced.

The D/E boundary is defired by a merked rise in the incidence of
Gramineas pollen to much higher levels than previously recorded (28% of
total pollen). Throughout zone E tree pollen remains constamt at about
20% of total pollen, there is a gradual increase in the relative pro-

portion of Betula at the expense of both Quercus and Alms (shown in



Tk

the tree pollen diagram). Subzore E4 appears to be a period of
intensive and sustained agricultural activity. Between 50 an and

100 cm Plantago lanceolate averages between 3% and 4% of total pollen

and there is a marked increase in the incidence of Rumex acetosella type

and Rosaceae (Potentilla) pollen. Cereals are presert throughout this
subzore and pollen of herbs associated with cultivation is common
including Cruciferae, Chenopodiaceae, Artemisia and other Compositae.

In the middle of subzore E4, where the values for the pollen of the
Gramineae are highest, the values for the Ericaceae show a marked
decline, Subzore E4 is also characterised by a pronounced increase

in the pollen of the Cyperaceae and there is an increase in the incidence
of Sphagmum spores. This could suggest a deterioration in drainage at
this site. At the same level pollen of Liliaceae (Narthecium type) is

first recorded. Narthecium ossifragum is a common species of wet, acidic

sites and is found on the surface of the bog at Fountains Earth today.
Just prior to the opening of subzore E4 a major change occurs in the
sfra.tigra.phy fram an Eriophorum to a Sphagmm peat, and this may also

be commected with a possible change in hydrology.

In subzore Eo a reduction in the intensity of agriculturai activity
is indicated by the decline in the curves for Plantago lanceolata and the
Gremineae., There is a break in the record for Artemisié and the oereals,
but otherwise the incidence and variety of herb species remains unchanged,
A rise in the pollen values of both Betula and Corylus suggests that some
1imited regereration of trees may have resulted from ihe reguced

agricultural activity of this subzore,

Towards the surface of the peat Ericacea® pollen incresses to rearly
50% of total pollen. 4 decline in the pollen of Alnus and Quercus in
response to increased Betula values can be detected in the uppermost

" samples in the tree pollen diagram.
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The pollen record at the Fountains Earth site is incomplete. Some
parts of the bog at Fountains Barth are actively growing at the present
time; the pollen spectrum in fresh surface Sphagrum from ore such site
revealed tree pollen percentages which were somewhat lower than those in
the upper samples of the Fountains Barth diagram, but similar in
magri tude to tree pollen percentages associated with zone F at other
upland sites. This suggests that at the point chosen for pollen analysis,
where the upper peat is fairly dry and somewhat oxidised, erosion of the
surface has taken place. It is possible that this drying out and erosion
may have been imitiated by efforts to drain the area after the Enclosure
Act of 1855.

The sequence of zores at Foumntains Barth has been described in some
detail as this is the reference diagram for all the sites on the Nidd-
Laver interfluve. The pollen diagrams for the other sites will be con-

gidered in relation to the Fountains Earth sequence.

II,iv.b, Iron Well Hill. (Fig. IL17)

‘A detailed pollen diagram has not been prepared for this site owing
to problems both in the collection and preparation of the samples. The
waterlogged state of the site made the collection of uncontaminated
material difficult. Samples were collected by inserting glass tubes
into the peat and sediment face. Pollen counts could not be obtained
from all the samples as at some levels the grains were very highly corroded
and also obscured by the presence of a red-brown iron precipitate
(Appendix 2). However, the data from these samples for which counts were
possible are particularly interesting, therefore the individual spectra

are illustrated in Figure II.17 with indications of the sample depth,
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The lower three spectra from the clay have features typical of
zore A: an absence of Almus pollen and relatively high velues for Pizug

and Corylus. Pirus percentages are much higher than at Fountains Earth,

forming 20% of total pollen, that is rearly 80% of tree pollen. Betula
is much less abundant than at Fountains Earth and Ulmus is not so well
represented, However, Corylus percentages are very high at this site,
averaging rearly 60% of total pollen (2007 of total tree pollen). This
is the only site apart fram Fountains Earth at which spectra attributable
to Pollen Zone VI of the British System have been identified,

Pollen spectra L and 5 are assigned to zore B; they exhibit the
high Alms percentages and reduced values for Pinus and Corylus which
are typical of this zore at Fountains Barth. The sixth, seventh and
eighth spectra are assigred to zone E on the basis of their reduced
values for arboreal pollen and the high values for the pollen of the

Gramincae and Ericaceae.

II,iv.c. Skell Moor I and Skell Moor II (Figs. II.18, II.19)

The pollen diagrams from the Skell moars exhibit very similar
features and are therefore described together, In both cases it is
difficult to assign the pollen spectra from the sub-peat material to
a particular zore, Some of the pollen grains in this horizon are
somewhat corroded, and it is therefore 1ikely that the spectra may be
distorted owing to the differential susceptibility of grains to decay.
In contrast, the grains of the Bricaceae in this horizon are fresh and
undecayed, which suggests that they are not contemporary with the rest
of the pollen at this level, but have been washed into the sub-peat

horizons from the Calluna peat above. The values for Betli;a pollen are
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fairly high just below the peat/mireral interface which might suggest
affinities with the early part of zorne C. The high values for Pimus

in the mineral material below 27.5 cm at Skell Moor I may be a relict
of zore A. It is interesting to note that at Skell Moor I pollen of

Plantago lanceolata is recorded at the peat/mineral interface.

The earliest thin peat at both sites belongs to zorne D, and above
this level a sequence of zornes similar to that at Fountains Earth can
be recognised, but in a highly condensed form. Zone D opens with a
sudden marked expansion in the Ericaceae followed by a less marked
expansion of the Gramireae, The tree pollen diagrams from the basal
peat at Skell Moor II and from Fountains Earth zore D are similar, with

Alms, Betula and Quercus represented in more or less equal proportions,

and Fraxims, Ulmus, Tilia and Pinus all present in small but consistent

quantities. Owing to the condensed rnature of the sequence at the Skell
Moor sites it is not possible to distinguish any of the subzores of D,
However, the pollen of herbs typical of the agricultural phases at
Fountains Barth (Plantago lanceolata, Artemisia, Chenopodiaceae,
Compositae and Rumex acetosella type) are all represented at the Skell
Moor sites.

A sample of organic material from immediately above the pea.t/
mineral interface has been radiocarbon dated to 1930 * 100 B.C. It
geems reasonable to assume that the first marked rise in the pollen of
the Ericaceae was comtemporaneous on the moors above the Skell and at
Fountains Earth, as these sites are at similar altitudes and are both
in exposed situations. Therefore, the spread of the heath community
which gave rise to the initiation of thin peat formation at the Skell

Moor sites is probably represented by the increase in Ericaceae pollen
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at the C/D boundary at Fountains Earth. By inference this boundary can
also be dated to around 1930 B.C.

4 fall in the relative proportion of the pollen of the Ericaceae,
and a corresponding rise in the Gramineae marks the opeming of zore E
at the Skell sites, At both sites there is also an increase in the
pollen of two taxa considered to indicate grazing, Plantago lanceolats
and the Rosaceae (Potentilla type). Cereal pollen is also presemt at
this level which represemts the agricultural phase of subzore Eqe The
reduced intensity of agricultural activity, recognised in subzore Es at
Fountains Earth, is indicated by a decline in the curves for the
Gremireae and the pollen of "weed" species at both sites, ' The pollen
spectra in the upper few centimetres of both diagrams show a massive
proliferation in Ericaceae pollen and this has been assigred to zone F.
At the same level the tree pollen diagram for Skell Moor II shows small

increases in the proportions of Fraxims, Pirmus and Ulmus pollen,

II.iv.d. Hambleton Hill (Fig. II.20)

The zonation of the diagram from the thin peat on Hambleton Hill
differs from that at the Skell sites, The pollen in the sub-peat
material is in this case better preserved, and there is very little
contamination by Ericaceae grains., The relatively high values for Alpug
suggest that this spectrum may represent zorne B, The base of the thin
peat at this site has been placed in subzore B4, and if this is correct
there must be a hiatus in the stratigraphy between the mireral material
and the thin peat at this site. This could be accounted for by a period

of erosion, and there is evidence for a similar occurrerce at the msarby

Hambleton Dike site (vide infre II.iv.e).
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The base of the thin peat at Hambleton Hill has been placed in
sub zore E1 because of the relationship between the curves of Ericaceae
and Gramineae. The initial marked increase in the Ericacese which was
recognised at the operming of zore D at the Skell sites and at Fountains
Earth, is absent at Hambleton Hill. Instead there is a more gradual rise
in pollen of the Ericaceae; the Gramireae, which are initially present
at over 20% of total pollen, decrease proportionally towards the top of

the diagram. There are small peaks in Plantago lanceolata (1.5% of

total pollen) and Rosaceae (Potentilla type) (3.,1% of total pollen)

just above the peat/mineral interface between 15 am and 13 cm, and grains
of the Caryophyllaceae, Compositae and Rubiaceae are assocciated with this
level. Cereal grains are presemt throughout the pollen diagram. All
these features are typical of the agricultural phase of subzore B4.
Therefore the base of the thin peat at this site is considerably younger
than the basal peat at the Skell Moor sites. A radiocarbon date of

250 * 80 B.C. for the base of ericaceous peat at nearby Hambleton Dike

supports this interpretation.
Between 12 ecm and 10 cm at Hambleton Hill there is a decline in the

pollen of the Gramineae and Plantago lanceolata, and an associated
jincrease in the pollen of Betula and Corylus. These features are similar
4o those recorded in subzore E2 at Fountains Barth. The proliferation
in the pollen of the Ericaceae and the reduction in arboreal pollen to

a mimimum above 10 cm is characteristic of zone F. When the results are
expressed as peroentages of total tree pollen slight increases in the
pollen of Pimg, Fraxims and Ulmus can also be recogmised in this zorme,
The record for zore F is larger at this site than at the others so far
dssoribed and pronounced peaks in the pollen of Flantago lanoceolata,

Rumex acetosella type and the cereals can be identified,



II.iv.e. Hambleton Dike (Fig. II,21)

The pollen diagram for this deposit is sharply divisible into a
lower section in which arboreal pollen values are relatively high and a
shorter upper section in which they are very much reduced. The lower
46 cm of peat are assigred to zone B on the basis of the Alms values
which average 25% of total pollen. Ulmus values are regligible
throughout the deposit suggesting that at this site peat formation
probably began in the upper part of zore B above the Ulmus declire.
However, in view of the problem of the identification of the Ulmus decline
no exact correlations with zore B at Fountains Eerth are possible,

The lack of over-representation of Almis, such as characterises
zore B at Fountaing Earth, in conjunction with slightly increased wvalues
for the Graminsae, may indicate a more open woodland at the Hambleton
Dike site during this period. This interpretation is supported by the
greater variety of herb pollens which are recorded at this site.
Occasiomal grains of Plantago lanceolata, Melampyrum, Artemisia,
Caryophyllaceae and Compositae Liguliflorae could be indicative of human
disturbance of the vegetation during zore B.

At 32 cm a rise in the curve for Betula and a decline in that for
Almus marks the start of zons C, but the increase in Quercus pollen

" associated with the latter part of this zone at Fountains Earth does
not occur at Hambleton Dike.

At 20 cm there is a sudden break in the contimuity of the pollen

- curves, and this is associated with a marked change in the stratigraphy
';fmm a well mmified wood peat to a very well humified Caljuna peat.
“The sharp nature of the stratigraphic change and associated discontimuity

in the pollen curves suggests a hiatus at this level probably due to the
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loss of material by erosion. The peat between 18 cm and 14 an is
assigred to zone E4 on the basis of the high values for the Gramineae
(30% of total pollen) compared with the Ericaceae (20% of total pollen).

Small peaks in Plantago lanceolata, Rumex acetosella type and the

Rosaceae occur at this level. Peat from immediately above the hiatus
was collected at a depth of 30 cm from a pit close to the site of the
boring. This has been radiocarbon dated to 250 * 80 B.C.

Increasing values for the Ericaceae above 14 cm and a decrease

in the curves for Plantago, Rumex and the Rosaceae mark the transition

to subzore Eo. Zore F is not distinguished but a peak in Rumex
acetosella type pollen at the top of the diagram can be correlated with

the similar peak in zone F at Hambleton Hill.

II.iv.f. Upper Skell Gill I. (Fig. II.22)

Non-arboreal pollen averages Jjust less than 50% of total pollen
throughout most of the pollen diagram from Upper Skell Gill I and this
suggests that the whole profile lies within zores D, E or F. Peat from
the base of this site has been dated by radiocarbon analysis to 1,750 *
110 B.C., therefore this deposit must have started to form fairly soon
after the initiation of thin peat development on the moors around the
Skell.

Throughout the diagram Alnus is the most significant contributor
to the tree pollen rain, averaging just over 20% of total pollen at
most levels. The low incidenoe of Betula pollen (less than 5% of total
pollen in all but ore sample) is surprising as wood remains of Betuls
are abundamt at the base of the peat, and Betula fruits and bark fragments

| are recorded at intervals in the macroscopic remains throughout the
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profile. Cundill (1971) also moted anomalously low percentages of Betuls
pollen in diagrams from some sites on the North Yorkshire Moors where he
had observed macroscopic remains of Betula.

If the pollen record and macroscopic remains are considered together,

it seems likely that Alms and Betula have grown close to this site

throughout most of its history and Corylus may also have been present;
the high values for the non-arboreal pollen suggest that the trees were
scattered, forming an open woodland,

Subzore D, between 140 cm and 125 cm was identified on the basis of

small peaks in the pollen of Plantago lanceolata; relatively high

frequencies of the Rosaceae (Potentilla type) are associated with this

level and Rumex acetosella type, Artemisia, Rarunculus, the Rubiaceae

and the Compositae also occur. The variety of herbs is greater than
that encountered in subzone D, at Fountains Earth which could indicate
a higher intensity of local activity in the Skell valley; however, there
is no decline in arboreal pollen at this level.

In subzore Dz there is a marked decrease in the frequency of

Plantago lanceolata pollen between 125 am and 90 cm, and the record

for some of the other herb types ceases, suggesting a decrease in the
intensity of agricultural activities. The relatively high percentages
of Gramineae pollen throughout this subzore suggest an open woodland
enviroment, At 92,5 cm there is a sudden decrease in arboreal pollen
values to only 11% of total pollen and there is an associated increase
in the pollen of both the Gramireae and the Ericaceae. A peak in the
curve for Plantago lanoeolata occurs at 95 cm, within the phase of
reduoed arboreal pollen values., This represents the agricultural period

of subzore Dy which ends abruptly with the recovery of arboreal pollen
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values above 80 cm. During subzore Dg open woodland appears to have
re-established around the site.

There are certain features of zore D at Upper Skell Gill I which
are markedly different from zore D at the moorland sites already
described. At Upper Skell Gill I arboreal pollen percentages consistently
average 50% of total pollen except for the short period of subzore Dy,»
whereas at Fountains EBarth there is a progressive decline in arboreal
pollen values. Arboreal pollen values are below 20% of total pollen
throughout zone D at the Skell moorland sites. At the moorland sites
the Ericaceae are considerably more abundant than the Gramineae throughout
zore D, whereas the reverse is true at Upper Skell Gill I. Despite these
differences the synchronous nature of the zores is established by the
radiocarbon date for the opening of subzore Dy at Upper Skell Gill I;
this is only 180 years later than the date for the opening of zone D
at the Skell moorland sites.

The difference in the pollen curves between Upper Skell Gill I and
the moorland sites during zorme D may be due to differences in altitude
and exposure, Upper Skell Gill I is in a valley, somewhat lower in
altitude than the other sites and protected from strong winds. In this
relatively favoured position trees may have survived longer than on the
summits of the interfluve, They were certainly present close to this

gite until the fourth cemtury B.C, as wood from an Almus or Betula

rooting system found in the peat has been radiocarbon dated to 340 *
100 B.C. The open woodland must have supported a grassy ground flora,

the heath pollen which is recorded at the site having originated on the

surrounding moorland.
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Subzore E4 opens with a marked declire in arboreal pollen values
to only 5% of total pollen at 35 cm suggesting active clearance of trees
from the valley. There is a corresponding rise in the Ericacease followed
by a marked increase in the pollen of the Gramineae to 50% of total
pollen at 30 an. There is also an increase in the pollen of Plantago

lanceolata and Rumex acetosella type and a marked peak in cereal type

pollen. As at Fountains Earth, subzore E, appears to be a phase of sus-
taired agricultural activity. At the same level there is an increase in
the incidence of Cyperaceae pollen, a feature also noted in E1 at
Fountains Earth.

In subzore Ey, between 25 cm and 15 cm there appears to be a
temporary regereration phase. The values of Alms and Corylus rise and
those of the Gramineae decline. Subgzore E, terminates at 15 am and above
this level in zone F arboreal pollen values are again reduced to only 5%
of total pollen and there is a second marked expansion in the Gramineae.

A gignificant increase in Pteridium spores occurs in the uppermost

sample.

TI.iv.g. Upper Skell Gill II. (Fig. II.23)

The flush peat deposits are all characterised by having accumulated
quickly, and in all cases they are still actively growing. The pollen
record for these deposits therefore provides detailed information
;Qega,rding recent vegetation changes,

At Upper Skell Gill II a flush has formed following the erosion of

_part of a topogenous deposit by a stream. The pollen diagram from the
Upper Skell Gill I site provides the complete record for this bog. The

pollen record at Upper Skell Gill II is equivalent to that in the upper

"-70 ca of pest at Upper Skell Gill L.
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The lower part of the Upper Skell Gill II diagram, below 67 cm,
falls within subzore Dg. Arboreal pollen percentages gradually decline
throughout this subzone, evidence of the declire in woodland which tooic
place in this valley around the third century B.C. The low arboreal
pollen percentages associated with subzore E4 at Upper Skell Gill I are
evident at this site between 67 cm and 57 cm; the associated increase in
the pollen of the Gramineae and in the incidence of agricultural indicators
is very marked. The increase in the Cyperaceae, which was noted in this
subzore at Upper Skell Gill I is also apparent at this site and it is
accompanied by other changes which may indicate increasing wetress,
These include a proliferation in Sphagrum spores and a small peak in the
pollen of Narthecium type. In addition, Salix pollen occurs at this level,
The recovery of the arboreal pollen values associated with subzone E, is
only a temporary feature and the values of the Ericaceae rise markedly
at the end of this subzone, A second increase in Gramineae pollen occurs
in zore F similar to that at the Upper Skell Gill I site, but the expanded
pollen record for this zore enables an early phase of increased Graminese
and reduced Ericaceae pollen to be distinguished from a later phase when

Ericaceae pollen is again dominant.

II.,iveh. North Gill Wood (Fig. II.24)

The pollen diagrams from the three remaining flush sites exhibit
marked similarities; an absolute chromology has been obtained for the
diagram from North Gill Wood and this site has therefore been examired
in greater detail than the others. The zonation of the diagrams from the
two woodland sites proved difficult as they are at considerably lower

altitudes than the other sites examined and both are in well sheltered
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valleys. They are therefore subject to enviromental influences sigmfi-
cantly different from those operating at the upland sites, and consequently
vegetation changes on the interfluve and in the valleys are not directly
comparable. In an attempt to overcome the problem of correlation, a tree
pollen diagram has been prepared for the North Gill Weood site for com-
parison with the tree pollen diagram from Fountains Earth,

At its base, the tree pollen diagram far North Gill Wood is dominated
by Betulg which averages 80% of tree pollen. Alnus values are low, less
than 10% of tree pollen, and the values for Quercus are omnly slightly
higher. Corylus averages between 70% and 80% of tree pollen. If this
spectrum is compared with the {ree pollen diagram for Fountains Earth

equivalent values of Betula, Alms and Corylus are found only in zone A.

However, the Pims values at this level are not comparable. A radiocarbon
date of 900 f 90 A.D. has been obtaired for the base of the peat at North
Gill Wood., It is therefore clear that there can be no chronological
association between the base of the North Gill Wood peat and zore A at
Fountains Earth, which has been estimated to be over 7,000 years old.

The North Gill Wood peat must, therefore, have started to fomm
towards the end of subzore Ep, In the upper 5 cm of peat at Fountains
Earth there is a declire in Alxus and Quercus and a oorrespoﬁding rige in
the pollen of Betula. This trend towards increasing Betula pollen per-
centages in subzore Ep can be identified in a rumber of the other
diagrams, it suggests the spread of secondary woodland in this area.

This appears to have been well established around the North Gill Wood
site by the time the peat began to form.

Above 180 am in subzor® Fy there is marked increase in non-arboreal
pollen to over 50% of total pollen. This rise is mainly due to increased

values for the Gramineae, but there is also a slight inorease in the
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Ericaceae, and the incidence and variety of herb pollens ircreases.

There are small peaks in the pollen of Plantago lanceolata and Rosaceae
(Potentilla type) and a more marked peak in Rumex acetosella type;

Rarunculus, the Umbelliferae, Compositae and Rubiaoceae are all represemted

in significant amourts. Pollen of cereals and of Cannabis/ us type
is also present throughout this subzore,

The distinction of Cannabis pollen from that of Humulug on the basis
of morphology is extremely difficult, but Godwin (1967a) suggested that
most of the pollen of this type in British diagrams could be assigred to
the gerus Cannabis, and he established that Cannabis pollen is invariably
associated with arable cultivation (Godwin, 1967b). The pollen assemblage
of subzore F4q therefore indicates a period of agricultural activity,
primarily pastoral but with some arable cultivation. The reduction in
the tree pollen indicates an active clearance of the area around the
site,

A sudden increase in the pollen of both Betuls and Corylug occurs
at 150 cm and marks the opening of subzore F,. The Gramireae decline and
both the incidence and variety of herbs is reduced, though o®reals are
still present in some samples from this subzore. This increase in
arboreal pollen‘ is followed by an equally sudden declire® at 142.5 cm.
Peat from the upper part of subzore F, has been radiocarbon dated to
A.D. 120 % 80.

The pollen assemblage of subzone F3 is typical of a further period
of active clearance and agricultural activity; arboreal pollen values
are reduced to very low levels and pollen of first the Gramineae and then
the Ericaceae ircreases, Cereal type pollen is present throughout the

subzore and pollen of a wide variety of agricultural weeds ocours, The

pollen of Rumex acetosella type is represented at values greater than 4%
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of total pollen throughout the subzore and at 92,5 cm there is a very
marked peak in this pollen type which forms 13% of total pollen.
Associated with this level there are small peaks in pollen of cereals

and of Plantago lanceolata; Cannabis/Humulus type pollen is present in

adjacent samples and the pollen values for Corylus and the trees are at
a mimimum., A peak in Rumex pollen in zone F was also noted in the
Hambleton Hill and Hambleton Dike diagrams. &+t North Gill Wood the
association of this peak with pollen of taxa indicating agricultural
activity suggests that this feature may mark a horizon of some cultural
sigrificance. A sample of peat from the level of the Rumex horizon was
radiocarbon dated to A.D. 1470 X 80.

During this period the bog in North Gill Wood must have been growing
very rapidly as the radiocarbon dates from 145 cn and from 92.5 cm differ
by only fifty years. This suggests a rate of accumulation of omne
centimetre of peat per year. Statistically these two dates cannot be
separated as both have been quoted with an error of 80 years on either
side, but they are internally consistent and therefore there is no
suggestion of disturbance in the profile.

Above 92.5 am, in subzore F3, there is a very gradual and slight
increase in the pollen of Quercug. The curve for Rumex goetogellg type
pollen declires but‘ there is an increase in the curve for 0 o
which represents 11% of total pollen at 32.5 cm. A marked change ocours
above 15 cm as all the tree pollen curves, and also the Corylus curve,
ghow a marked increase. By 5 cm the tree pollen comporent forms over
50% of total pollen, consisting of approximately equal proportions of
Alnus, Betula and mercus pollen, This has been designated subzore Fl;.
which appears to be a period of decreased agricultural activity. The

arboreal pollen percentages are similar to those in surface samples from

T A T, M A AT g e S
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the modern wood which occupies this valley. The occurrence of occasional
grains of Acer pollen is an interesting feature of the upper part of this
diagram; these may reflect the introduction and the extension of

cultivation of Acer pseudoplatims from the late sixteenth century onwards

(Godwin, 1956).

II.iv.i, Skell Gill Wood. Peat. (Fig. II.26)

The pollen diagram from the Skell Gill Wood site illustrates the
same gereral pattern of woodland declire followed by regereration as is
shown at North Gill Wood and the same sequence of subzores has been
identified. However, the features associated with agricultural activity
are less marked at this site., Fairly high percentages of Filicales
(Dgzogteris type) spores occur in the early wooded period (subzone E2).
Smith and Taylor (1969) have suggested that relatively high frequencies
of fern spores may be indicative of the shady environment in a closed
woodland. The reduction in arboreal pollen in subzore F4 at this site is
only slight but a clear peak in the pollen of the Gramireae at 54 cm may
indicate an increase in agricultural activity and a wide variety of herbs
including Umbelliferae, Compositae, Succisa, Rubiaceae arnd Cruciferae
also occur. Pollen of cereal and Cannsbis/Humulus type are recorded
sporadically in this subzone.

The regereration phase of subzone Fo is represented mainly by an
increase in the pollen of Corylus, though increases in the pollen of
Almus and Betula are also recorded. Pollen of the Gramineae declines
during this subzone but increases markedly at 42 cm, where it forms 52%
of total pollen; this marks the opening of subzone F3. Between this
Jevel and 28 om arboreal pollen values average less than 10% of total

pollen and there is a peak in the pollen of Plantago lanceolata. However,
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Rumex acetosella type pollen is not as prominent in this subzone as

it is at North Gill Wood and the Hambleton sites.

As at North Gill Wood subzone F4 is a period of regeneration
during which woodland similar to that at present occupying the Skell
valley was established around the site. The occurrence of grains of
Acer pollen at equivalent levels to those noted in the North Gill Wood

diagram is interesting.

II.iv.j. Hambleton Flush (Fig. II.27)

This site is over 100 metres higher in altitude than the woodland
flushes Jjust described, and it i/s at present surrounded by open moorland,
However, the stratigraphy of the peat and the pollen diagram show
similarities with North Gill and Skell Gill Wood. The marked difference
between this diagram and those from the woodland sites is in the form of
the Ericaccae curve, This dominates the pollen diagram from Hambleton Flush
suggesting that heath has been established around this site throughout
the period of peat growth.

Subzone E, extends from 100 cm to 80 cm, the relative proportions
of arboreal and non-arboreal pollen in this subzore are similar to those
in subzone E, at the adjacent moorland sites of Hambleton Hill and
Fountains Earth. These apparently reflect trees growing at some distance
down the valley of North Gill Beck, rather than directly around the site,
and it is significant that there are no tree macro-remains in the peat
at this site, The expansion of the Gramineae and agricultural indicators
which oocurs in subzore Fq at the valley sites is not so well marked at Hamble-
ton Flush, suggesting that this agricultural expansion was predominantly
in the lowlands., However, there is an increase in the pollen of Gramineae

at the expense of Ericaceae registered in the two samples between 75 am
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and 72 cm and this is accompanied by the appearance of Cannabis/Humulus
type pollen. There is also an increase in the frequency of Plantago
lanceolate pollen at this level, There is a slight decline in the
Gramireae above 72 cm and slight increases are apparent in the curves
for Betulsg, Quercus and Corvlus. These changes are suggestive of subzone
Fo, though it seems that this regeneration phase did not affect the area
immediately around this site. The behaviour of the Almus pollen curve is
umsual: at 71 cn a small increase occurs, but at 70 cm there is a sudden
proliferation of Alms pollen, which forms 35% of total pollen in this
one sample, and then declires again, The sigrdficence of this Almus peak
will be considered in the light of the results from the surface sample
analyses in Section III.v.

At 60 cm arboreal pollen values are reduced to less than 10% of
total pollen and at the opening of subzore F3 the Gramineae form 50% of
total pollen. Above 60 cm Ericaceae pollen expands at the expense of the
Gramineae but the agricultural indicators which characterise subzore F 3
at the woodland sites are present throughout, At 20 am the pollen of

Rumex acetosella type forms 14% of total pollen and this level can be

correlated with the Rumex horizon at North Gill Wood and the Hambleton
sites. These features suggest that the agricultural phase of subzone F3
involved both the lowlands and the uplands.

Above 15 cm small increases in the tree pollen curves and the curve
for Corylus reflect the regeneration which occurred during subzore Fj at
the velley sites. Around this flush moorland conditions persisted, a
rediction in the frequency of pollen of agricultural indicators in the
uppermost samples suggests a decrease in the inmtensity of upland agriculture

during the recent past.
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II.ivek. Fortress Dike Camp. (Fig. II.29, IIL.28)

The two pollen diagrams prepared for this site are described in
detail in Appendix 4. However, no account is given there of their
relationship to the zonation scheme that has been established for the
other diagrams from the Nidd-Laver interfluve. The earliest pollen
record at this site occurs in the buried soil between 55 cm and 30 an
in the mound section; the sudden increase in Ericaceae pollen suggests
that heath was becoming established around the site at this period,

On archaeological grounds a late Iron Age or Romano-British date has
been suggested for construction of the earthwork (Mr. B, Hartley,
personal commnication). It seems probable that the pollen record in
the buried soil belongs to the upper part of zore D or early subzone E4.
The expansion of heath at this site was probably later than at Fountains
Earth, which is 106 metres higher in altitude and in a much more exposed
situation,

The earliest pollen record which post-dates construction of the
earthwork occurs in the thin organic band at the base of the ditch peat
diagram. This spectrum, with high percentages of Gramireae, Plantago

anceolata and other weed species is suggestive of a marked phase of
agricultural activity. These features are characteristic of subzore E,.
Material from this horizon has been radiocarbon dated to A.D. 630 ¥ 90,
As the opening of subzore E4 has been dated to around 250 Iea B.C., the
phase of occupation represented by this organic band must have taken
place towards the end of aubzone 31. The abrupt decline in indicators

of agriculture above the organic band suggests that the site was abandoned
soon after this date. The absence of organic deposits representing
earlier phases of occupation of the site is puzzling, if the archaeological

assessment of its age is acoepted. It is possible that debris was cleared
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out of the ditch at intervals when the site was occupied and thus
evidence was destroyed. (Tinsley and Smith, 1972. Appendix J.)

In subzore E, there is a rapid expansion in the pollen of Betula
and Corylus and at 35 cm these two species form 70% of total pollen.
These high arboreal pollen percentages, in conjunction with the
occurrence of bark fragments and Betula fruits in the peat, indicate
a period of woodland regerneration around this site. An abrupt increase
in the pollen of the Ericaceae at 33 cm marks the opening of zone F and

the curves for Betula and Corylus gradually decline, The subzones of

P are difficult to recognise at Fortress Dike Camp. There is no peak
in the Gramireae to associate with subzone F4; however, a temporary
recovery in the values of Betula and Corylus between 32 am and 30 cm is
suggestive of subzore Fp. Subzore F3 is characterised by higher values
for the pollen of the Ericaceae and ratler lower values for the Gramineae
than at the other sites, However, the increase in the incidence and
variety of herbs during this period is marked and the peak in Rumex
pollen at 5 cm can be correlated with the equivalent feature at other
sites in the area. Pteridium spores reach high values in this subzone
at Fortress Dike Camp, There is some suggestion of an increase in
arboreal pollen in the uppermost samples which may represent subzore
but the recent pollen record for this site has been destroyed by

Fl",
burming of the uppermost peat.

II,iv,l. Skell Gill Wood. Scil. (Fig. II.30)

Investigations into the pollen record of the mineral soils on the
Nidd-Laver interfluve yielded disappointing results. In most cases
the poilen was scarce and in a poor state of preservation. Only samples

from the upper few centimetres of soil yielded countable results and the
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lower soil horizons were often completely barren., It appears that the
coarse sandy nature of most of the soils result in the very rapid
percolation of pollen and only recent pollen spectra are retained, To
illustrate this a pollen diagram has been constructed for ore soil
profile from beneath woodland in the lower Skell valley.

If this diagram is compared with the diagram from the flush peat
deposit in Skell Gill Wood, the record in the soil profile apparemntly
covers only subzores F3 and F). In the lower part of the soil diagram
fairly high values for Gramireae and a contimous record for Plantago
lanceolata associated with pollen of the Compositae and Caryophyllaceae
suggests the agricultural phase of subzore F;. In the upper soil
horizons rapidly increasing values for Quercus are indicative of the
expansion of trees recorded in subzone FA at the flugh peat sites, There
is a vast increase in the spores of Pteridium above 7.5 am indicating
the spread of bracken which is the principal component of the modern
ground flora at this site. The very high percentages of Filicales
(Dxyopteris type) spores in the lower soil horizons of this profile

may represent a relict feature from subzores F4 or F2.



SECTION III THE SURFACE POLLEN ANALYSES
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Interpretation of ecological significance is ore of the funda-
mental problems posed by pollen diagrams. The difficulties of inter-
pretation are magrified when the object of the investigation is to
trace small-scale, local changes in vegetation, rather than to
establish the regiomal picture. The present study of woodland edge
fluctuations gave rise to a mumber of specific questions:

1. Can a pollen spectrum from a woodland site be distinguished
from a spectrum from a site a short dis