ART. II — Human impact on vegetation in northern Cumbria since the Bronze Age:

relating palynological and archaeological evidence.
By LISA DUMAYNE

Abstract

Palynological evidence for human impact on vegetation since the Bronze Age, with
particular reference to Iron Age and Roman times, is presented from three large
mire sites in northern Cumbria.' The regional radiocarbon-dated pollen diagrams
are discussed in relation to the archaeological record and the problems associated
with comparing palynological and archaeological data are examined.

Introduction

Archaeological evidence for past human groups cannot be seen in isolation, but
must be interpreted in the context of the environment of which they were once a
part. Pollen analysis is one technique that can be used to reconstruct past
environments associated with human groups and is particularly useful if the
palynological evidence can be interpreted in the light of the archaeological record.
Either on-site pollen analysis or off-site pollen analysis could be employed and
although lengthier discussions of these can be found in the literature, 2 their basic
principles and relevance to the present study will be summarized briefly.
On-site work, such as that from Vindolanda Roman fort in Northumbria, 3 the
Antonine Wall 4 and Eskmeals, south-west Cumbria, 5 entails palynological analysis
of deposits taken from the archaeological site itelf, for example turves, wells, ditches,
latrines and post holes. The approach can be limited by lack of suitable deposits,
constraints on stratigraphic and temporal resolution, by poor pollen preservation,
incomplete records, dating problems and local bias. 6 Consequently, the resulting
reconstruction provides a `snap shot' of vegetation associated with that site at a
particular time. Whilst pollen diagrams from archaeological sites themselves are a
sensitive record of vegetation at a particular site, the results cannot be extrapolated
over a wide area and the potential of the technique for regional vegetation
reconstruction is limited. Consequently, results from a single study could not be
applied to northern Cumbria at large.
Off-site pollen analysis entails reconstructing human impact on past vegetation in
a wider environmental context by analysing sediment from lakes or mires situated in
an area where archaeological remains are present, and this record provides a wider
spatial and temporal framework, greater stratigraphic continuity and resolution.
Pollen deposition onto peatlands records vegetation change with sufficient resolution
to complement archaeological information, 7 but the size of the peat deposit
determines the area over which the pollen originates (pollen source area) and
consequently, the representativity of the pollen record. For example, pollen

tcwaas_002_1995_vol95_0004

FIG. 1. Location of Study Sites.
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deposited in a small lake or bog situated in a woodland will have been recruited from
a smaller area than a large lake or mire 8 and if a regional record of human impact on
vegetation is to be constructed, a lake or mire site greater than 300 metres in
diameter is required. 9 Very few such regional pollen diagrams have been constructed
for northern Cumbria and consequently there has been a distinct lack of knowledge
relating to human impact on vegetation during the Holocene. Pollen diagrams from
the Solway shore produced by Walker 10 were not radiocarbon dated, whilst the
diagram from Scaleby Moss, 1 l although dated, was not concerned with human
impact on the environment. The only radiocarbon-dated pollen diagram relating to
human impact is from Bolton Fell Moss (monolith H19), near Brampton.' 2 This
suggests that during the Bronze Age and Iron Age, the landscape remained well
wooded, with temporary clearances being created for small-scale agriculture. During
Romano-British times, large-scale woodland clearance occurred, associated with the
presence of Roman troops in the area and the building of military structures.
Northern Cumbria is an ideal place in which to undertake palynological
investigation relating to human impact on vegetation at a regional scale. Extensive
peat deposits are present over much of the area and there is a wealth of
archaeological information relating to the Iron Age occupation of the south Solway
shore and the Roman occupation of Cumbria. This provides an ideal opportunity to
relate off-site regional palynological results to the archaeological record.

Methods
Pollen data have been obtained from three sites in northern Cumbria — Walton Moss
(National Grid Reference NY 504667), Glasson Moss (National Grid Reference NY
238603) and Bolton Fell Moss (marginal monolith) (National Grid Reference NY
495695) (Figure 1). The sites are all large raised mires and therefore the pollen
record should be regional in nature. 13 A single core was obtained from the centre of
each mire to a depth of 3 metres using a 30 x 9 cm Russian-pattern corer, 14 and
samples of 1 cm 3 were taken from the cores and prepared for pollen analysis. 15
Relative percentage pollen diagrams (Figures 2-4) were calculated and drawn using
the TILIA and TILIA.GRAPH computer programmes 16 and then subjectively
divided into phases. Only those zones relevant to this paper are marked on the
diagrams. Three samples, 8 cm long, were extracted from each core and submitted
to the NERC Radiocarbon Laboratory in East Kilbride for radiocarbon dating. All
radiocarbon dates quoted in the text are calibrated dates (calibrated using the
CALIB programme) 17 and are the mid-point of the date-range at the 2G (95%)
con fi dence level.

Results
The pollen evidence from each of the sites suggests that during the Bronze Age the
landscape was well-wooded, except for small temporary clearances in which arable
and/or pastoral agriculture were probably practised. This is in agreement with the
lack of archaeological evidence in the area. The general impression given by the
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sparse material culture and apparent paucity of settlements is that the population
was small. 18
During the Iron Age, profound changes are apparent in the pollen diagrams from
Walton and Glasson Mosses. Tree pollen declines, whilst grass and other herb
pollen types indicative of both pastoral and arable agriculture rise rapidly, suggesting
that a period of substantial woodland clearance occurred. This is dated at Walton
Moss to 45 Cal. BC (2G range c. 165 Cal. BC — Cal. AD 75) (SRR-4531) and at
Glasson Moss to 265 Cal. BC (2G range c. 390 Cal. BC — 175 Cal. BC)
(SRR-4534). However, the pollen diagram from Bolton Fell Moss (marginal and
H19) 19 suggests that there is little change in the pollen spectra and that the
landscape remained wooded.
The pollen record from Glasson Moss agrees with the archaeological record from
the Solway coastal area, and the archaeological surveys by Bewley, 20 and Higham
and Jones 21 indicate that the region was densely populated. The Carvetti occupied
the area, constructing rectilinear and curvilinear enclosures and farmsteads with
crop marks providing evidence for arable cultivation. However, around Walton
Moss and Bolton Fell Moss, there is no evidence for Brigantian settlement 22 and this
corresponds well with the pollen evidence for a wooded landscape from Bolton Fell
Moss and other sites in northern Cumbria and Northumbria. 23 This suggests that
the area was not intensely settled or cleared. However, the palynological evidence for
a cleared landscape around Walton Moss does not agree with the lack of
archaeological evidence.
Regeneration occurs around Walton Moss as tree pollen increases and taxa
indicative of open ground decrease. This reversion to more wooded conditions is
dated to Cal. AD 65 (2G range c. 90 Cal. BC — Cal. AD 215) (SRR-4530), whilst at
Bolton Fell Moss (marginal monolith and H19 24 ) there is no substantial woodland
regeneration, although tree pollen does fluctuate. Between AD 79 and AD 81,
Roman troops invaded the area and Cumbria is documented as being in a state of
open rebellion in opposition to the invading army. 25 This may have led to land and
settlement abandonment, which perhaps explains the woodland revertence.
Fluctuations in arboreal pollen may be a consequence of Roman troops clearing
woodland to obtain timber for the construction of marching camps and other
military structures. 26 At Glasson Moss, grass pollen continues to increase
throughout the invasion period, perhaps because the Carvetti offered little resistance
to the invading Roman troops. 27
During Romano-British times, a significant clearance occurs at Walton Moss as
grass pollen increases rapidly to 60% and tree pollen declines, with birch virtually
disappearing from the pollen spectrum. If the average peat accumulation rate is
extrapolated, this clearance is estimated to have occurred from c. Cal. AD 125 to
Cal. c. AD 395. A similar clearance is apparent in the pollen diagram from Bolton
Fell Moss (marginal monolith) and from Glasson Moss where it is dated to Cal. AD
125 (2G range c. Cal. AD 30 — Cal. AD 315) (SRR-4533). These clearances occur
at a time when the Romans occupied northern Britain and Hadrian's Wall was being
built between Bowness-on-Solway and Wallsend-on-Tyne (AD 122 to AD 130). 28 A
series of forts, milecastles, turrets, vici, the ditch and vallum were built in association
with the wall and would have required large amounts of timber for their
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construction. Timber must also have been needed as firewood and charcoal for
cooking, for smelting metals and heating hypocaust furnaces, and the cleared land
may also have been needed for agriculture or for intercepting and spotting raiders.
Walton Moss and Bolton Fell Moss are situated approximately 3 km north of
Hadrian's Wall and within a 10 km radius of Birdoswald, Stanwix, Netherby,
Nether Denton and Castlesteads Roman forts, whilst Glasson Moss is situated 1.25
km south of the Wall and within a 5 km radius of Bowness, Burgh by Sands and
Drumbrugh Roman forts. This evidence accords well with that from Bolton Fell
Moss (H19), where clearance is dated to c. AD 163, 29 and other pollen diagrams
from the Hadrianic frontier zone 3 o.
Following the Roman occupation, the rate of clearance begins to slow at Walton
Moss, whilst some regeneration occurs at Bolton Fell Moss (marginal and H19) 31
and Glasson Moss. Regeneration continues until Monastic times when clearance
reoccurs and accelerates into modern times.

Discussion
During the Bronze Age and Roman times the three pollen diagrams seem to
correspond well with each other and with the archaeological record. However,
during the Iron Age the pollen diagram from Walton Moss does not agree with
either the palynological evidence from Bolton Fell Moss or the archaeological
record.
The pollen diagram from Bolton Fell Moss (marginal monolith and H19) suggests
that a largely wooded landscape survived in the area during the Iron Age and this
seems to be in agreement with the lack of settlement evidence for the area and other
pollen diagrams from northern England. 32 However, the pollen diagram from
Walton Moss indicates that substantial woodland clearance took place, although the
archaeological surveys by Clack and Gosling 33 and Higham and Jones 34 indicate that
there is no evidence for settlement in the area immediately north of Brampton. The
pollen record from Walton Moss is similar to that from Glasson Moss and southern
Cumbria, 35 where the pollen evidence is supported by a plethora of settlement
evidence in the form of elliptical univallate, sub-rectangular and bivallate
enclosures. 36
It seems that significant differences in the pollen record are recorded at Walton
Moss and Bolton Fell Moss, that are only 3 km apart. This may be because clearance
at Walton Moss was restricted to the southern margins of the mire and therefore not
registered in the pollen diagram from Bolton Fell Moss. Not only does this example
demonstrate the variability in the pollen record over a relatively small area, but
strongly indicates that regional pollen evidence is useful for highlighting areas in
which human activity occurred, but archaeological evidence for settlement is absent.
Archaeological structures in the area may have been covered by accumulating peat or
destroyed by subsequently urbanisation and/or as a result of land improvement
measures since the eighteenth century. 37 With the exception of the studies by
McCarthy 38 Bewley, 39 Higham and Jones 4 o and Middleton, 41 this area of northern
Cumbria is one that has seen little archaeological survey. Research on Pre-Roman
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cultures has been negligible, being over-shadowed by excavation on Roman sites, and
Higham and Jones 42 suggest that there has not been a single site where excavation has
provided unequivocal evidence of pre-Roman Iron Age occupation. Nevertheless, the
pollen evidence suggests that the area around Walton Moss was settled and that some
woodland clearance took place during the late Iron Age.

Conclusions

The three pollen diagrams in this study suggest that a largely forested landscape
occurred in these areas of northern Cumbria during the Bronze Age and around
Bolton Fell Moss during the Iron Age. However, substantial woodland clearance
occurred at Walton Moss and Glasson Moss during Iron Age times, extending at all
three sites in Roman times. The results from Walton Moss indicate that the
presence and impact of human groups can be demonstrated in the absence of
archaeological evidence and this presents a challenge to archaeologists to undertake
survey in these areas. Regional pollen diagrams are not expected to show the fine
details of human activity, but can place this within a wider spatial and temporal
context and these results clearly indicate that it is an essential and powerful tool for
archaeological survey. There is clearly a need for archaeologists to recognise the
value and potential of off-site environmental work.
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