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FOLLEN ANALYSIS OF THE MILDENHALL BRONZE AGE SETTLEMENT AND ADJACENT.

WEST ROW FEN.

Robert G Scaife

1. INTRODUCTION

The Bronze Age settlement site (MNL 165) at Mildenhall was excavated
in Summer 1982 under the direction of Edward Martin of the Sutfolk
Archaecicgical Unit. The =zettlement is situated on a sandy ridge (TL
&3476%) which forme an island within a largetr expanse of peat
deposits. The extensive peat area is viest Row Fen. The settlement
evidence comprises & occupation laysr which has produced substantiail
aquantities of pottery and flint artefacts. Other featurecs excavatsd
ipclude the post holes of a small round house, numerous other post

everal large pits which extend down intoc the local water

n

holes and

table thus providing on-—site waterlogged conditions.

Samples for plant macrofossil and pollen analyses were taken from the
pits by Feter Murphy {(Centre for East Anglian Studies) and from the
adjacent West Row Fenr by F Murphy and E G Scaife. Three pollen

profiles have been analysed and the results of these are presented in
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this report. These pollen sequences are as follows:

a) West Row Fen: a fen peat sequence taken away from the
edge of settlement activity and in the fringe peat of West

Row Fen.
b) Fit 0921; one of the on-site waterlogged pit features
which may have been a flax retting pit (for site plan ses

figure 1.

e} FPit 0%1Z2; the second of the two on-site pits amalysed.

1t has been sugaested that this was a watering hole.

Theze sites and more detz:led descriptions are discussed individually

below.

Z. RIMS OF THE STUDY

fla

Follen anal%tical investigation was undertaken in order toc provide
background ‘picture’ of the vegetation of the region guring the
period of Bronze Age cccupation of the Mildenhall site and to assess
the impact of this settliement on the local environment. It wac
expected that analyses of the fen peats adiacent to the settlement
might provide this evidence. The pits 0921 and 0926 were analysed in
prder to compare with the plant macrotossils and other environmental
data (diatoms, mollusca etcl. Comparisons might also be made between

the pollen spectra obhtained from the pits and the long pollen sequence
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from the adjacent fen.

3. FOLLEN ANALYTICAL TECHNIGUES

Samples for pollen analysis were taken from the open archaeclogical
cuts, in the caae of the pits 0921 and 0912, and from a trench dug
intao the fen mire peats. The sub—foscil pollen was extracted and
concentrated using standard techniques outlined in Faegri and Iversen
1975 and Moore and Webb 1978. These included use of sodium hydroxice
for deflocculation of organic matter; sieving at 150u; hydrofluoric
digestion of silica and Erdtman s acetolysis for removal of cellulose.
The concentratec pollien was stained with safranin and mounted on
microscope slides in glycerol jelly. A basic pollen sum of S00 grains
was counted from more than £ slides. Critical identifications were
mades at high power (1000} and using phase contrast illuminzation
(leis=s).

e results of these analyses are given in diagram form (ficures
|}Q15}. Calculzt:on=s  are based on a percentage of the arboreal
pollen sum to facilitate easier comparison with existing earlier
arnaiyses from other sites within this region {eg Godwin in Clarke

193&6). The raw pollen counts on which the percentage calculations are

based are given in Appendix 1.

4. THE MILDENHALL FEAT SERUENCE

in order to study the chronological changes in vegetation and
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environment of this region, peat =zamples were obtained from the peat
deposits which surround the sand island. A trench was dug #*#*% metres
to the south of the Bronze Age site. Bamples for pollien analysis were
taken and analysed at 4cm intervals and in conjunction with sampling
for plant macrofossils and molluscs (F Murphy). The stratigraphy of

this section is described in detzil in Murphy {(AML and this volume).

4.a. FOLLEN ANALYSIS

Three broac nollen zones have been recodnisec in the pollen disagram
(Figure -1 ) and which basec on the inherent variation in the dry
land taxa present. These zones are briefly characterised from the

base of the cection at /04 cm 2s follows:

Foller zone WR:1/0L-82cm. This basal zone is character:sed
by relatively high arboreal pollen valuee. The dominant

taxa are Tilia, Guercus and ARlnus. Lesser representaticns

of Betula, Finus, Ulmus andg Fraxinus are also noted. Shrubs

+are dominated by Corvius type (which includes Myrica

although critical inspection of peollen grains suggests

Corvius i= the taxon represented here) with some Salix.
Follen of herbs are relatively +tew compared with thoss in
the zones above (WR:Z and WR:3). Minor, broad peaks in

Gramineae and Cyperaceae are noted.

Foilen zone WR:Z 8] - 65 cm. This zone is characterised by a

substantial decrease in Tilia at 50 cm and subseguently by =

FAGE 4



minaor expansion and second decline at the top of the zone.
Herb pollen becomes more abundant and exhibits greater
diversity. These taxa include Ranunculaceae, Cruciferae,
Chenopodiaceae, Umbelliferae, Folygonaceae and
Flantaginaceae. Gramineae and Cyperaceae pollen start to
increase in percentage in this zone. The zone is also
typified by sharply increasing values of wetland tava which

are dominated by Typha angustifolia type {(which inclued

Sparganium) and Typha latifolia. Spores of Filicalec

similarly become increasingly iaportant with Fteridium

aquilinum and Dryopteris type (manolete fern spores) being

dominant.

ine

fl

rolisn zone WRDX bS—Sécm. Subseguent ta the secong d
of Tilia at the bass ot this zone, Betula further expands
but alsc with the marked expansion of Fagus and Fraxinus.
Herb diversity continues with the taia noted in WR:Z
remaining. Gramineae and Cypeéraceas become the dominant
eiements in the pollen spectra of this zone. Wetiand tana

and Fteridium aguilinum noted in WR:Z2 decline whilse

Dryvopteris type spores {(monolete ferns) are abundant.

DISCUSEIGON

Hecause of the calcarecus nature of the marls underlying the peat

sequence and the character of the peat (which comprises large

quantities of monocot rootlets), no Cl4 dating was attempted. It is,
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however, possible to interpolate dates by comparison with the
archaeoleogy and other pollen sequences. The peat accumulation is
thught to have started during the Neolithic and the Bronze fgs
activity of the nearby sand island is represented in pollen zone WR:Z
(see below). No Ulmus decline is seen in this pallen sequence and it
is therefore reasonable to suggest a post Ulmus decline date for the
initiation of this peat sequence. Some evidence of initial
waterlodging 1s also given by the basal peaks of Cyperaceae and Typha

angustifoliasBparganium type. This zone therefore provides data on the

vegetation and environment prior to the Bronze Age occupation.

As noted above, 1t appears that the landscape was largel v wooded.
This comprised areas of dominant alder caryr which is in evidence
throughout the pollen profile. Salis {willow! is z2lso noted. This
taxon produces smal: amounts of poilen ano as such is likely to be
under—represented in pollen spectra relztive to other tree and shrub
taxa. 1t cen be postulated that Alnetum (containing other fen wood
pilants) was the dominant community of the wetter pest—-{torming areas
and along the fringes of the sand island. its local importance is
attesteg by the large pollen percentages botih In this pest sequence

and from pit profiles where Murphy has recovered alder cones and

seeds. On drier, better drained areas of land, Tilia (7. cordata)

voodliand was probabiy dominant and/or growing with luercus (oak) and
Corylus {(hazel). This is comparable with pollen data obtainec +from
other southern and eastern English sites where many pollen profiles
illustrate =imilar dominance of lime. This importance has been noted

in recent pollen spectra from the East Anglian Fens (Waller 1987and



torthcoming Fenland Survey Volume; Scaife AML and in French
forthcoming). Fraxinus is present and because its pollen, as with

Tilia is largely under-represented in pollen spectra (Andersen

1970,1%753), it also possibly formed part of this woodland community.
However, it has been noted on a number of occasions that it becomes
relatively more important as a secondary woodland constituent
subsequent to forest clearance and regeneration. This has been noted
elsewhere in pollen sequences which span phases of Necolithic forest
Clearance and subseguent secondary wondiand regeneration (Scaife

1920, 15857 .

Eetwoen 56-30 om, Tilia pollen percentages decline. This is the
wideiy trecognised Tilia decline which is now regarded as ococurring
gsyncnronously ang reculting from anthropogenic cauzes ( Turner 194%:
bBaker, Moxey and Oxtord 15797 Scaife 1780). The decline is freguently
assocCiated with evidence of forest clearance in the form of ruderals,
segetals weedse and cereal cultivation. Tris is the case i~ pollen

zone WR:Z where the diversity of herb taxa noted above increases

markedly. Fealkts ot Cruciterae (Hornungia type and Zinapis typel.

Folyaonaceae {(Felygonum convolvulus, F. aviculare tytpe, F. persicaria

type and Rumex spp.), Flantago lanceclata, Artemisia and Cereal poilen

are indicative of increased agricultural activity at this Tilia
deciineg. Comparisans of this zone with those spectra from pit 0O%Z)
{zee below) show a degree of conformity and it is clear that the phace

of activity in WR:Z can be correlated with the local Bronze Age

settlement activity.
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Furthermore, environmental changes also started to take place in the
fen mire. Increased wetness is evidenced by the increase in
aquatic/marginal aquatic taxa which include Caltha type, Nyphaea,

Menyanthes, Alisma type, Fotamogeton and the substantial values of

Typha anqustifolia/Sparganium type and Typha latifolia. This

water—logging of the fen sequence may be attributed to more regicnal
hydrological changes or to a local rise in the water table. The
latter may be a conseguence of forest clearance resplting in reduced
evapotranspiration and greater run—-off, thereby increasing the height
of water tables in the local area. Such cause and effect has kesn
roted 1n other low:and peat format:ons {(Mpopore and Willmott 1973:

Scaite 1980: Sczi+e and Burrin 1984:.

WR: 2 it appears that much alder/willow carr

,,.
m
|
o]
ju
i
m
£
o
§

To summarise poi
{Alnetae glutinosze: woodliand remained in damp places. #Areas of drier
land which supported Tilia and Fraxxinus woodland were cleared for
settlement and arable (and possibly pastoral) agriculture. These
cleared patches are likely to be those adjacent, drier, sandy areas

which were -occupied during the middle Broanze Age.

Anthropogenic cnanges initiated in pollen zone WR:Z2 are continued in
zone WR:3 where a further and final decline in Tilia occurs. This is
accompanied by additional increases in the ruderal and segetal floras
noted above in zone WR:2. There is, however,a reduction in wetland
tara with the exception ot Cyperaceae and Gramineae which are
dominant. This implies some drying out of the fen mire community and

a change to a drier sedge fen at least in the area immediately around
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the point sampled. High percentages of monolete (Dryopteris type)

spores are likely to have been produced by mersh fern taxa (egq.

Thelypteris palustris).

Despite this corroborating evidence of increased anthropogenic
pressure, there is contrary evidence for some woodland regeneration in
the form of Fraxinus and scrubtr including Cornus and Frunus type.
Considering the relatively high percentages of Fraxinus in zone WR:3
and the small pellen production of this tawon, it i1s likely that this
regeneration occurred in close prodimity to the sampleda site, perhaps
in areas of agricultural gr settlement abandonment. A minor increase

in Callunas during this zone may indicate some so:l depletion, which

might be tentatively wsed as an explanation for at least leocal scil
depletion ang agricuitural abandonment. Fagus, which also occurs
particularly in this Zone, is interesting. Explanations for thic
increased pollien record may be viewed as either a real increacse in its
growth on local well-drained soils or due to pure pollen dispersion
characteristics. Although Fagus produces copious quantities of
pollien, it is on the whole poorly dispersed and conseguently grossly
under—-represented in polien spectra obtained awsay from the immediate
vicinity af ite canopy. Any decrease in local woodland canopy might
result in its wider dissemination. Thie appears to be the explanation
in this case. Alnus declines in the upper section of zone WR:Z which
would allow greater pollen input from taxa with poorer dispersal
chararteristics. This purely taphonomic problem is aliso possibly seen

irn the representation of Guercus in this zone, where its valuecs

similarly increase.



4.c. SUMMARY

Frior to the Bronze Age occupation on the adjacent sand island, the
local vegetation comprised alder/willow carr woodland in this area of
ten. Drier areas were characterised by mixed woodland communities
dominated by lime. Aanthropogenic activity, which is correlated with

local Bronze Age settlement, caused a reduction of the area of Tilia

woodland and extended agriculture. Contemporaneous with this event,
there 1s evidence of at least local hydrological changes creating a
wetter fern mire community. Alder remalined important, but possibly
fringing these plant communities in wetter areas. Further clearance
ct iime (i WRt3) 18 accompanied by increassed percentages of weeds of
cultivation and cereals. There is, howsver, evidence at this later
stage for =o01)l depletion ifalbeit tentative’r and for woodland and scrub
regensration. This polien sequence therefore appears to span the

perioc petore the iocal Bronzs: Age occupation -nd covers the mein

pnase ot cccupation activity (see belowi.



S. FIT O0921/0924
J.a. INTRODUCTION

This pit was 1.6 metres in diameter, 0.68 m deep and was lpcated in
the area of occupation (gee figure 2. The detailed stratigraphy and
position of the pellen samples in relation to this are shown in figure
3. 1t can be seen that the pit contents were a heterogeneous mix of
largely sandy, organic fills ranging from basal yellow sand, which
tontzined sparse poilen, to dark hiahly humified peat (context 0922).
These stratigraphical junctions are used to separate the pcllen
diragram 1nto zones and NOT zone based upon specific pollen
etratigrapnical changes. This nas been done because it might be
expected that pollen in such deppsits 1 largely secondary (:e.
allochthonous), being derived from = variety of saﬁrces including a
111 dumped material comprising domestic and economic processing wastie
meterials., The pollern diaarame constructed from this seguence are

illustrated in Figure 4

1t nhas been suggested that this pit may have been used azs for flax

retting because of the large numbers o Linum usitatissimum seeds and

capesules which have been recovered 1in the plant macro analyses (Murphy
1%83). Other plant macro—fossil remains recovered frem this sequence
by Murphy include wetland, aguatic and rudera plants, alder fruits and

cones, oak twigs and remains of Triticum dicoccum.
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S.b. FOLLEN ANALYSIS

Follen centained within the pit sequence is charactericed by very
substantial quantities and marked diversity of herbs representing a
number of different plant communities. These incilude assemblages of
ruderals, segetals, cultivated plants and marginal and aquatic plants.
There is also evidence of the arboreal and shrub vegetation which
has also been witnessed in the long profile from the adijacent
Mildenhall Fen (see above). In more detail, these plant communities

are characterised as +ollows:

S.b.1. fArboreal pollen. These are dominated by fuercus, Alnus and

Tilia. The latter 1e usually under-represented in pollen sgectra
because of its entomopnily. Thus, tne percentages of up teo 13% of
total polien may be regarded as signhificant. Alnus, however, it
frequently over-represented because of 1ts high pollen productivity.
in figure 4“,ﬂ§uercus percentages increase up the profile. This,
however, 15 a functicon of the declining percentages of Alnus since
both {Grm.part of the pollen sum. The decline in Alnus may be viewed
as a real ecological change with leocal hydrological conditions

becoming wetter giving rise to aquatic and wetland taxa (see below).

Other AF types recorded include Betula, Finus, Ulmus and Fraxinus.

S.b.ii. Shrub communities. These are dominated by Corylus and SaliiL

The former has been designated Corylus type since the pollen of Myricsa
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(sweet gale) is almost ihdistinguishable from th;t of Corylus
{hazel}). Critical examination of the best preserved pollen
illustrated that these were in fact Corylus, It is therefore thought
that the ‘curve’ does refletct the growth of hazel. Salix (willow) is
poorly represented in pollen spectra and its percentages recorded here

suggest that it was a locally importamt taxen.

S.b.1ii. Cultivated crops. Linum bienne type (L. usitatisimum)and

cereal pollen are the only two pollen elements which can be definitely
identified as deliberately cultivated crops. The former is especially
important since it has been suggested that +lax retting was being

practised in this waterlogged pit/hollow. Cereal lelén attains very
hica percentages (704 of AF). This s extremely high in q%parisan to

percentages often found in peat/organic seguences and is indicative of

the strongiy anthropogenically dumped character of this pit infill,

S.0.1v. Ruderals and segetals. A number of important weed tvpes have
been recorded in unusually high frequencies. Ruderals include

Flantago major type, P. lanceolata, F. coronopus type, Chenpadiaceae,

Convolvulus type, Papaver, Spergula, Rumex, Urtica type (which

includes Farietaria), Artemisia, Taraxacum type (Compositas,

Liguliflorae category). Some of these may also be regarded as elements
of segetal communities ie associated with cereal cultivation. Follen

of Cruciferae (Sinapis type and Hornungia type) and Polygonaceae

(Folygonum aviculare type, P. persicaria, F. tonvalvulus) are likely

to be of segetal character. It is likely that many of the remaining

herbaceous tara recorded are similarly associated with waste—ground
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and/or cereal cuitivation. Follen morphology does not, however, allow
differentiation to lower taxonomic levels which might allow stronger

ecological interpretations to be made.

S.b.v. Wetland taxa. It is interesting that this group is strongly
represented with Cyperaceae being dominant. Other taxa noted include

Lythrum, Feplis, Lychnis type, Filipendula ulmaria, Caltha type, Iris,

Nymphaea and the moss, Sphagnum. As with (iv), it is likely that

where species or generic differentiation is not possible (due to
broad pollen morphological categories), other taxa recorded may also

+a&il into this category.

S.b.vi. Miscellansous. It is interesting that in this and Fit 0%1Z, a
numer of plants typical of base rich soils have also been recorded

{(Linum catharticum’.

S.t. DISCUSSION

There are marked fluctuations in the polilen record +or the herbaceous
tara noted above. This i1s understandable due to the fact that much
craanic material has besern thrown into the fill of the pit/pond. it is
for thig reason that standard poilen zonation of this pollen seguence
has not been carried out. It is, however, clear that the pollen
sequence can be relatec to, ie correlated with, the more regional
changes which have been established in the Mildenhall Fen profile.

The pit profile, that is, between 30cm and 20c¢m exhibits a comparable

increase in pollen of Cyperaceae and with correspending peaks of ather
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taxa. This phase appears to be one of increasing wetness at least of
the local environs. This waterlogging, due to flooding, caused a A
reduction in the fen carr vegetation and change o wetter sedge fen
éunditians. It appears that the hase level changes may have had an

effect on the water table associated with this pit feature.

As has been noted abaove, Lipum bienna type is present albeit in very

low percentages. Murphy (1983) has noted the abundance of flax {(Linum

usitatissimum) capsules. This has been interpreted as due to flax

retting in this pit which contained shallaw water. This carnot be
confirmed from tﬁe pollen analysis, although it can be noted that f1lax
iz an extremely poor pollen producer of pollen and its presence in any
pollen spectrum 1s unusual. BSreig (pers. comm.) has similarly noted
that in flax retting pits, only very samall numbers of pollern grains
are recorded. This paucity of record may in part be due to the

harvesting of flax before it flowers.

Follen of cereals is ane of the dominant herb cateiosries reaching 73%

10l

of AF with an overall value cf arcgund Z04 of AF. Buch high value
are rare 1in ngrmal peat rorming situations and 1t 1€ likely that the
pit 0921 contains dumped animal faeces {(and 7 human) which might
contain polien and/or dumped animal feed stuffs, and bedding straw
{Fteridium values are high in this sequence and this might similarly
be attributed to animal bedding aithough it natural local growth must
be considered). Crop processing activities (especially threshing and
winnowing) may also release pollen trapped in the husks of the

cereals. I+ this had occurred in close proximity to the pit/pond, 1t
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might also have resulted in high cereal pollen percentages in these’

sediments.

4., PIT 0912; WATERING HOLE 7

1t has been suggested that pit 0912 is a watering hole. Four
archaeological contexts have been sampled in this pollen sequence.
The pollen diagram is given in figure 5 and are 0917, 0915, 0913, OF12

+rom the base upwards.
6.a. Follen analysis.

The polien spectra of this sequence can be divided into the following
ecological categories which are broady similar to those of pit 0921

tabovei.

L.a.l. Rrﬁoreal pollen. In figure é pcllen is caltulated as &
percentage of total polien and not &s a percentage of arboresal polien
as in figure i@~¥or pit O921. Thus, percentages of tree pollen taxa
are lower than shown in figure # because herb taxa are also included
in the pollen sum. However, it is clear that the true pollen
assemblage is hroadly comparable with the dominant taxa from the

Mildenall Fen and pit 0921 profiles, that is, dominated by Ruercus,

Alnus and with lees consistent Tilia. There is alspo a small

representation of Betula, Finus, Ulmus and Fraxinus.
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b.a.ii. Shrubs. Corylus type is dominant in this category.
Examination of the better preserved pollen grains showed this taxon

to be Coryius and not Myrica (see above). Also recorded are Frangula,

Rubus type, Prunus type, Sorbus type, Cornus, Ligustrum and Salix.

The latter is notably lesz well represented than in pit 0921.

d.a.iii. Herbs. As with pit 0921, there is a great diversity of herbs
comprising ruderals, seqgetals and plants of wet ground. Graminese is
the most important category and attains values of 55 % of total

pollen. Cereal polien 1s also relatively important and may be

ascaciated with segetal taxa. These include Cruciferae, Folvgonacsas

(Folyaonum aviculare, . persicaria, F.gonvolvulus typer. FRuderals

predominate with nctabiy, the presence of Flantago major tyoe {inci.

F. media), F. lanceolata, and F. coronopus type. Other taxa which may

be associated with waste ground and/or arable taxa include Fumaria,

Caryvophyilaceae (Cerastium and Dianthus tyeoel), Fapilionacese (Medicago

type, Trifeplium type., Lotus type and Vicial, Chenopodiaceae. Rume:x

undiff., Convolvulus type and Compositae spp-

b,a.1iv. Wetland taxa. These range +rom agquatic taxa (Nymphaea and

Nuphar) to marginal aquatic taxa {(S5parganium type which includes Typha

angustifplia, Typha latiftolia and Caltha type) to damp ground pilant

communities (Filipendula, Umbelliferae undiff., Hydrocotyle, Valerianz

officinalis and Lythrum .

t.a.v. Miscellaneous. In pit 0921, a number cof plants which are

FAGE 17



characteristic of calcareous habitats was noted. These are alsa in

evidence in pit 012 and include Helianthemum, and Linum catharticum.

6.b. DISCUSSION

It is again clear that many of the herb pollen taxa recorded in this

polien sequence derive from material dumped into this pit. Thus, the

cereal pollen and associated segetal flora, as noted above, may derive
from local crop processing activities or from animaili dung, feedstuf+fs

and/or bedding material. The autochthenous flora as evidenced by the

polien dees, however, lliustrate that the pit contained shallow

standing water which supported rooting aguatic types (Sparganium type,

iris, and Typha iatifcliial.

It 15 also apparent that there are no broad sequential changes in this
pollien seqguence which can be ‘tied’ 1nto the long pollen profile of
the Mildenhall Fen pest seguence, such as was the case «1th pit 03921,
The backgrqund arboreal pollen spectra are commensurate with evicence
from the two other pollen profiies discussed above, with fivercus and

Corvlius and Ainue in wetter areas. It is likely. however, that this

crganic sequence {ormed over a shorter temporal span than pit 071
and that it represents a short phase which can be placed broadly 1n
pollen zone W2 of the Mildenhall Fen pollen sequence (see aboverl;
that is, shortiy, after the Tilia decline and prior to the increase in

sedge flora noted in the other protiles.

7. DISCUSSION GF THE THREE POLLEN DIAGRAMS
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Three pollen sequences have been presented. it was expected that the
"long profile’ obtained from the fen peats adjacent to the sand
island might provide evidence of longer term environmental changes of
the region and that this might span the phase(s) of human occupation
of the sand island. This is seen to be the case and a vegetation
record spanning the middle/late Neclithic to Iron Age is present. @s
noted above, the vegetation of the region at least on drier areas was
dominated by Tilia and/or Quercus wocodland. The former declined due to
anthropeogenic pressure in the middie Bronze Age. This is the widelw
recognised Tilia decline of southern and eastern England. It appears
that such woodland was repiaced by Fraxinus {(ash) and perhaps Fagus

which subseguently appear in the pollen record.

Substanti1al hydrological changes occurred which caused waterlogging
and consequent growth of sedge fen communities which were dominated by
csedges and aguectic plants. Alder remained an impartant constituent

of the iocal +flora which formed carr woodland fringing the water

areas noted above.

Anthropogenic activity is in evidence throuchout the long profile of
Miidenhall Fen. However, there is a clear expansion of activity
taking place coincidentalliy with the Tilia decline. This is evidenced
by sharply increased percentages of weeds associated with human
sctivities. During the pericd of areatest anthropogenic activity which
i here equated with the Bronze Age, there is evidence of an increacse

in the ground water table height. This phenomenon may be related to
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regional hydrological changes or, alternatively, anthropogenic causes
may be suggested. There is substantial evidence that forest clearance
may cause a decrease in evapotranspiration and conseguent increase in
run—of+ and higher water tables (Moore and Willmott 1978; Scaife 1980;
Burrin and Scaife 19B4). It is not yet possible to ascertain whether
this rise in water tables is an anthropogenically induced change or

whether it has much broader reqgional implications.



BIEL IOGRAFHY

Andersen, 5. Th. 1270 'The pollen relative productivity and pollen
representation of North Europsan trees, and correction factors for

tree pollen spectra’. Danm. geol. Unders Ser 11 96, 9%9pp.

Andersen, 5. Th. 1973 "The relative pollen productivity of trees and
ite significance for the interpretation of a pollen diagram from a

/
torest=d regiron . pp 109-115 in Quaternary plant ecology’™ Ed. Birks

H.d.B. and West, R.G.

Baker, C.&. Moxey, F.A. and Oxtordg, F.M. 1978 Woodland continuity

and change in Epping Forest . Field Studies 4,5645-66%.

Burrinm, F.D. and Scaife, R.G. 1984 ~“Aspects of Holocene valley
sedimentation anc floodplain deve.opment in southe n England . Frcco.

Geol. fAssoc. F5.(1) ,81-F6.

Clarke, J.G.D. 1936 Report an an early Bronze fAge site in

Mildennali Fen, West Suttolk . gntigu. Jd. 13, Zbé&—

Ti
w
m

a0
=
[
I

nd Iversen, Jd. 1973 ‘Textbook of pollen analysis .

m
post
il
m
b3
1]
=
pi

Uuford, London.



Moore, F.D. and Webb, J.A. 1978 'An illustrated guide to pollen

analysis’ . Londomn. Hodder and Stoughton.

Moore, F.D. and Willmott, A. 1976 ‘Prehistoric forest clearance and
the development of peatlandsin the uplands and lowlands of Britain .

Vith Internaticonal Feat Congress, Foznan, Foland. ppl-15.

Murphy. F. 198% “Studies of the environment and econamy of a Bronze
Age Fen—edge site at West Row, Mildenhall, Suffolk: a preliminary

report . Circasz 1,(2) ,49-60.

il

—Devensian and Flandrian palasoecclogical

ip}
!
m
o
o
m
1T
)|
-
J
0
[
fu
rt
m

studies in the Isle of Wight'. Fh.D., King's Colleae, Umiversity ot

=
o
e
a
)
o

Scaife, R.6. 1988 The elm decline 1n the pollen record of south—east
Engiand and its relationship to eariy agriculture . g 21353 1in
Jones., M. frchasology and the flora of the British Isles’ . Uxtord

Uriiversity Committee tor

{
r
5
-
f
—
=
i
o

]

Turner, J. 196 deciine: an anthropogenic interpretation .

New Fhytol. &i,328—.




WEST ROW FEN

°
&)
Q%-u- ++ + 8 4+ = =+ + o+ + oI
1"{- b
“’04;&)63\—-l|l|'ll.ll.lll.ﬂl++l.!. I
44,)90
Yty — + o+ + o+ + + + Nz
000
6:,{’)—— + + + + Nz
L3
% — + + + Nz
\?%(6‘,‘,4’& I E}
&{(6’0_ + Nz
CAE
¢
%‘*“7— + o+ o+ o+ Nz
_:*v-—--i- + + o+ + Nz
";))z— + + + Nz
+6é' + Ny
>
%, | &
G‘%o‘,_"“lillllulllll lII'II 1
'?4/,63‘—""' . o+ o+ + o+ 4 mom gy Nz
o
&%m + N:
wn
w
[y
2,
a
t“ + lll'+l+..|llll.l.l }
’.?
'%’ ++ + = + Ny
Ly
™~
Ly
00—
o)/)— + 8 4 D R LS

P T I T I T SRR L B

+

a)v—-++-+
2
(@o_lIlll’.lll'lll--l-+lll+l Nz

-

N
zH
i

CM

$6 —
& L
64 -
68 +
2 1
% 4
8o +
8 T
s -+
%2 T
% +
w00
lop -

F

ala

Fl& 1@



F.\S 1

:II.IIII:II
2 T 2 2 2z T 2z T z
+ o+
+ + 4+
+ o+
+ +

+ +
+
+ +
+
+ o+
+
+ o+ +
" m o+ + o+
- m.
+ m
L I |
"+
+ LI |
+
+ o+ s
+ +
|
+ +
| |
(I A O O
PA A XA D
B L S O
R S §
SRR R ST S PO
& Q N S IR
>R DA LD RO
) Y D
g, D P 3 o
o> AP A S L P
A S &y
SO &
SR o
2P &
4 4 NS

OIIE
H H H H H H H H H H H H H H H
2 2 zT T zT Z zZ z Zz 3 z 2z 2z z 2
+ o+
+
+ + 4+
+
+ o+ +
+ o+
+ +
+ + o+
n o+ + +
+
+ 8+ + + o+
+ o+ 4 '
= + +
P+ o+ 4+ + +
+ + +
+ ] + s+
+ + o+ + o+ o+ + o+
+ = + Ll
+ = +
. +
- ] a
" ' +
N I e I I
P PP S L E DO D
> NS 5 O RPN
< PSS TP D R
P S FRI R RSN
SENF & LIS TP o
T 25 S YTy S
S A AT LT I P S »
> » RN »
» ¥ a3

N

N

N

+ + + + o+

Nz

+ +

- 4 B mom

Nx

+

Nrx

SN

+

k-

Nrx



2,

&,
%, %
%

\:-’(, —
% —

t I ] 8+ B 4. & 4 0®
+ 4+ +

+ + + LI + 4+ + 4+
+ +
+ +
B = + ® & @ By 4+ F o+
+ + +
+
+ + + + + + + +
+ 4+ + + +
= = + + + + = 4 +
+ +

+ +
+
+
+ +
+
+ 4+
+ +
LR + +
TR B | - 4 4 4
+
* + + +

+ =+

+ +

65

Nx
Nz
Nz
Nz
4
™Nx
Ny
Nz
Nrx
Nrx
~z

Ny

Flie ()



f:lcsl 4

N
i
.
A
3
A
N
.
A
by
hd

Nx
+ + + 4+ .
“f?,oo +
-() . ﬁ
S, — a
&
I’
l 1.1
| )
\%?‘,0 Illlllllllul "1
%4’ QG:’% | a%as
x)'/oOO .(&o_ IIllIIll...Ilq.q. .
'90_’( 4“9{ ' I| + k
‘ X | I B ;
& 4, 6:9 | N
(.) o(& ’(v— )
e %, .. +
& Y0 ..
q(( %V Eew |
dff) % — N
oy + 4 = o
s
(‘9 ll'll+
,22#6' | N:
1
[
KT | :
% ]
&onj"&, —_ 4 . :
%, 69’00,_ + ) + g
: 6&“ | * ~Nx
ey 2 —
\’,%:(& ) |
&69049 — )
%, %,
(& -(4,_
l%‘)



at

Fio:"{__

~
LxrAavadtr T Tolan

HNL 165 0 Sie plen

L Sl

.
-

. ’
© Ly
+ P
S
L Abl .
o .
-
., &
Lo
ot
Lo ]
.
L E
€y e
Al
(=]
f . r.' IS A
+ ) ,J.;" .
d - £ e
Ty O e el
phm Q. =
ot ¥ Q_L o a' o?-u
e, o Lo - .mg g e
o 1A tnl—fw (=TS
g L i S [l =1 - P
s My (a2
-
ey
. Cg" O.“ . s s R L
-+ +ﬂ A Ve 'h\ 1)




Fia&S

f a5 @@ QvIISN} SLoileg 0 W 4

canwe S~ WM L2660 $3mvs wing

11
4
$Wvanaung

WIg v Ny v i

Idvevg Swnney .

ALy
ArXsano AnDiitay ATIDHA0 LGS0y
N

< I T >
AT LT N A A

wiws ITIA

AMYE WITITAA
AV 40 ST G
Lt ArwS 4330

3 . dwig + ONVYS N
s T ey Gwos SNIVWIY  DINVEHO
TS AT BE)

N - —
$HEvA HERENd .

T g



h% Ly

—— H M bttt H H bed A b oAbttt bt t 4 4 bt M bbb At bbb e —b— M —-d M
o1 z 7 0 2 7 ss8 01 ¢ oc Z ol z
— 09
| T T N R - ¢ !
+ || D ] o+ + s
IRANG
H - I - N . 11 |
L I R I [ | L ov
B . - I . ] + ]
|  a N T T T DU N
+ I R - I 11
i L] s N ] B 1 oz
- I - I N I ! 1 - !
120
11 N I R | N 1 ot
n e I N | i
| ! | ] T | [ T I R B
| I I _ - | [
+.x)@0¢0 &0& )@.vfbv,vfmv @0& > //&00 J&& &0& &%. &
T SN G o ®
2 p -

»

vZ60/1260 MOY 1SHM



Figtb

H H H H H H H | s e o | H H H H H H H H ——t H H —— H H H H H H | e e | H H H
Tz T T T 7 T 0z T Z T % B tT 7 Z 5% Z Z o0l 2z 7 7 7 7 sl Z 7 2
¥ | | + + 1 -
+ | + + +
+ + B + o+ - + + + | - + +
[ | I B N H B | | [
b H | I -
+ + | | + [ + + [ |
: . o - j 11 o
i 11 L il +
+ - . - + + +
| B I u1 | 11 [ | 11 |
[ | i1n | H | |
| | | 0 | | |
N R R H B B I R I N N A
RN SR LIPS IR R S e e 5 O D O NP DG R P D o R
5 5 P S S PSR ES P Tty T IS TS
SN S @SS X VAP N N PP SRS o OO S
SAAIRN S QA SRS S S QIR RN Y M NS S A Q
AP N S 3 S Py N AR N NI SRS s
o 0 S TF S PP FPEEF s s S RNt
OO &> S NS 7 3 ST K SR SN
AR RN N > > 8 Oy \s > > >
SO & 2 > S O d 3 S
S K SN S
SV VRN L . vv . vw



<
&J\Q
<
<
‘%Qé/
43<"
<
]
|
I
1

.*»
. -
T 4

it

ok = o

t

e

N

o

A

(TSRS

=

et

(&)
o

2
H [ el o

10 2
H

L

Nt
[¥p}

. — 4

H

el

N

F‘..C)(Q_L



. 4

= + +

iG?2

N

Fi
03(?-"‘

H

—

H FA—d—t—t— F 4

i

i

e

- b ot

— b At

At — - kb



Fi%&-a

| NN 7,
" W 2,

e 44— e
I 777
s 49— W
e A W
s A W

s @ e
- I A,
BN _ w0
IR N 7
e | 77,
| 7 - )
@y&o% 0,%)@4 m&&&x/ @&o&&@ @y&&(



Q'

6$

\3\\ QQ’

¢ Ko
QL 3
«~&9Qf\§§>Q ég
5 Qe
§$§$§§g§§5§:§§s§}§>§§
T T T T I A
+ o+ *

4 +

+ i |

+ |

l +

+ + ] *

+ | +
I+ 1 ¥

+ |+ I++

+ +

+ o+ | &
z 2 2 2 2 2
EHZHH H #H H H

DRICD our DARK GALY PCAT wim™

TRON PANNING % ock. FLECKS or
CrarcoaL .

T

Q1

DARK BRown PEAT MIXED wITH MIDGREY SAND .
ORGANIC WOOD REMAING ¢+ OCC. FLILKS OF CHARCOAL,

T
0912

T Mo it Gl T T T T
LS T R ] x x [ 3 X Ixlw| X * o w| *[x x] x
x L. . . x x x x| RAX
x 1% Ik | x x| x ™ n|x ol ol A
x - » *ix x x| x| oY
x| XIXx [x Jwefx I e x| x| x] [ ]* x ! x| /x
PR DA P . ” X »
R E 9, . ;[ mene] ~ /
. . L l‘ ’ : i »
e " _' ~
-)C.L. :

R
Ny
e * ~
L ~
PACE Qary cop, iV =,
GRAVELLY sane b v £
. WOITH TMIN OisconnINuOYS
"TIP UNE3' oF barK BRows
PEATY 3AND Pat arey/Brown e
COARIL GRAVELLY SANG REMAING
W.F-S,
.
\
]
o 2 il

b))
O

»x
I‘I x‘| *
« oX
LI V8 IS I
N" x |
¥ L1

SWIRLING LANSESY oF

PALL ,M© + DARK

GRLY % PALL BRowN .
SAND . Somg "N Lqees’

of PexTy SAND

L)

CoLumn samPLE
09224

N 5q. 8%

s Cs 3.8
85 2.0l

DARK BRovas PZAT
MIXEO wim ORANGLY

YCLow sanD

W

7N 003/

+.4.1°
\1-!-‘, x '
+

¢ e

SOuID DARK BRown

Pear. orgAnc

YQiowm sane

COARSE CRLAM SAND

DARX BRrwn SLIGHTLY
-~ SANDY PLAT

WL PALE 0QANIE SAMD WaN DARX

“ PEATY THIN TP LINES’

Mio-DAZK GREY SAND
WITH PALER LENSES.
O<c. cHARCOAL FLECKS ,

S %‘.;l



WEST ROW 038926/0812

C)
cM Y P N
I N l
0 7T + + + | +
( oz + [
10 'Jr‘ + -
I
{ + B
20 Jr + B +
T+ o
50 T o= B +
1
|+ Il |
40 T I 3 - 4
oy
> + + + I +
i
50 T + & . I
oU% I + | I
g0
2 2 2 15 2
H H H ——+— H

*_* &

<,

psapgpoaEEEE=—

3

+

+

+

RSN
{D—‘

o

SN &
3 ¢ Fo & S SR
g S S q\ 6 S e Ok
Fo PP a e SR IFEFEFEFTo &Q
N T LN &L ITFIITFIT LI o NS
e R S Y (N A R T A R O A
+ + o+ + o+
+ + o+ +
+ o+ | | +
+ o+ + + | |l + +
| + + + i + +
+ + + + o+ | + o+
+ o+ + + + + + + o+
+ + 4+ + | + + 4+
+ o+ o+ | + 1 + o+ o+ o+
+ | + Il + | + + + + o+
+ + + +
+ + + 4+ | + o+
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
H H H H H H H H H H H H H H H H H H H H H

‘bq('u)-



< . <
< <, ] <
< SN X o5 AN
& & v s & S - S & R o
NN o LR A ) AL R oV
< (:JQ \b% ¢ &, \G) .&fl .13 ({( \S‘/ q\(.; Q)\/ Q?z A Q\’ Q)Q-
& o NN < & & N <K SIPCRIPAIN A &S & & &
SR & AP ) < N ¢ & SNSRI R L
AT B A AY A @ & AR PV N A @ & S NOANT & R S
DR QTR A F TR L ISTIST S NN O T LN DR
C;‘\ (;b & LAY (5?‘ Q)\’ & S (5(’ QQ/ Q':\ A Q’} ‘6\‘) ()Q \/\/ o Q(.: c‘sb (,Q (s) (;:) 4 A ()Q‘ Q\/\, Q)K\ Q\’ Q‘Q" x,:\ Q‘Q‘ Q',\’ /\Q" A\Q‘ &Q‘

T IFTS IO EFS ST ITITTIITITF T IS &

e T e T s S O A O I O
E + + [ + o+ + + o+ o+ o+ + + I B
l 4+ l l + l + l * I .
B + o+ + + + + o+ o+ + + + B B
+ + + 4+ I + + + i + 4 + + I B

| + + + o+ ] + o+ o+ + + E B |

| + + I + + B | + + + + B +
P+ + + | B + + o+ + |
O T DT |- v N
+ o+ + | + | | + o+ + 4 + + + | I |

B | + + | | + o+ o+ o+ + + + + I B -+

+ o+ + o+ | + i + + E &

| + | + + + + | o+

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

H [} H H s 2] H +H 2] H S ] H i H H i H 2 8] 2l H o] H 2] 2l H 2] 2] H 4 H o] 2} H 4 L2

‘YC,?Q’};j



I

Tro

I

N

I

EN)

- am tf B R ™ gy "= mm =

T

%
R
o &
& &L
< Q «
K S & & &
RS
< QSO \\'\ é‘\ Qg\ QQ/ QS\
NS ST (S
I I I
* H BN B
+ 1 1 I
4 I 1 I
# + B I
1 1 DI
o I 1 I
+ 1 I N
o 1 1 .
+ 1 1 I
1 1 I
+ 1 § I
+ 1 B I
2 2 2 2 10 S5
H H H H ——

< R
& Q\,\ S &
PN AV Y g AU v
& N M S Q
o XL QR ASEEPANMEFON Q
RN A A A N N A R B
+ + + + BB+
| + 1 N
1 HE -
| + o+ 1
[ | + o+ + [ I |
I + i B
| + | I
| + | I
[ + o+ Bl -
| ml - -
B - Bl - +
m- . T
2 2 2 2 2 2 2 2 2 102 2
H H H H H H H H H —+—4 H H

29 %14



v'ux bq

I
I
I
7
3

]

1
2
1
I
I
2
o&&o% %%@4 m&&% p %wo %&&«



