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PART III. FENLAND POLLEN DIAGRAMS

INTRODUCTION

Since 1932 the Cambridge Fenland Research Committee has been engaged in solving
the problem of the history of the deposits of the Fenland basin, by the many methods
appropriate to the archaeologists, geologists, geographers and botanists who make up
that body. Since so large a part of the Fenland basin is filled with peat or with alter-
nating beds of peat or silt, a study of vegetational development in the area has inevitably

Vor. 230. B 570. (Price 10s. 6d.) 32 [Published 13 February 1940

@’U.

The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to éfr )2

Philosophical Transactions of the Royal Society of London. Series B, Biological Sciences. RINORY
WWWw.jstor.org


http://rstb.royalsocietypublishing.org/

B

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS
OF

B

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS
OF

Downloaded from rstb.royalsocietypublishing.org

240 H. GODWIN, STUDIES OF THE

meant co-ordination of botanical work with that of specialists in other subjects, and has
led, in itself, to a study of Fenland stratigraphy. In the two preceding papers of this
series an account has been given of the stratigraphy of the southern part of the Fen-
lands, so far as this has been determinable by study of the lateral continuity of peat and
other beds, by observations on the remains of organisms in them, and by correlation
with archaeological indices (Godwin and Clifford 1938). In these papers compara-
tively little reference has been made to the results of pollen analysis, and it is with
the application of this method to studies of Fenland deposits that the present paper is
concerned. It purposes to add another type of evidence for the correlation of fen beds,

and to show that this ev1dence both confirms and extends the results previously
described.
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Ficure 1. Sketch-map through the southern part of Fenland, showing the sites of pollen analytical
investigations. The two Swaffham Drain sites lie close to the southern edge of the map where
the drains of Wicken and Reach Fens enter the river Great Ouse.

The position from which this paper begins can be readily taken from figures 2 and 30,
which are from the last paper of this series, and give respectively a solid diagram to
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POST-GLACIAL HISTORY OF BRITISH VEGETATION 241

show the general principles of the relations of the fen beds to one another, and a correla-
tion table designed to include the major features of post-glacial fenland history. The
latter has been slightly altered to accommodate present findings, and to it have been
added the numbered forest zones described in this paper.
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F1Gure 2. A purely schematic figure to show the type of variation in fen deposits found at different
levels and at different distances from the sea. It only shows the principles of arrangement of the
fen beds. - ' ‘

POLLEN ANALYSIS METHOD

It is not any longer necessary to explain in detail the principles of pollen analysis:
they have been set out elsewhere (Godwin 1934). It will, however, be recalled that the
method is based on the identification of the membranes of pollen grains of forest trees.
These grains, widespread by the wind, have been incorporated in growing deposits of
all kinds, and, given suitably anaerobic conditions, they are sufficiently preserved to be
identifiable when extracted at the present day. Thus the examination of the pollen
content of successive layers in a deposit will reflect the changes in forest composition
which have taken place in the countryside throughout the whole period ofits formation.
By studies all over Europe it has become possible to establish a co-ordinated scheme of
history for the complex development which the forests have followed in response to
widespread climatic changes during and after retreat of the ice of the last glacial period.
In this way pollen analysis reflects not only forest history but also the underlying

climatic changes, and it may therefore be employed as a chronological scale against
32-2
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which other post-glacial events can be measured. It has, in fact, been accurately
correlated on the continent with phases of human culture and with detailed geological
history, such as the stages of the Baltic Sea and the deposition of de Geer’s varved clays.
Several difficulties stand in the way of a direct correlation of continental results with
those of the Fenland. In the first place some of the valuable index trees of the con-
tinent are absent from Britain, e.g. Picea and Abies, whilst others, such as Fagus and
Carpinus, are here at their north-western limit, and form relatively limited areas of
woodland, and those limited to specific soil types. In the second place it is to be ex-
pected that the more temperate and more oceanic climate of this country will tend to
smooth out climatic changes so that changes in forest composition may be less rapid
and less extensive than on the continent. For these reasons it is preferable to attempt
to establish a correlation of forest history, as shown by pollen analysis, directly with
our own post-glacial indices of archaeology, geology, and climate, before making
comparison with the continent. This paper is, in effect, an attempt to do this.

PREPARATION

The material was prepared for analysis in varying ways, depending upon the nature
of its contents. Peat samples, rich in pollen, were treated by a modification of the alkali
method: about 2 g. of peat were heated in 25 ml. of 109, KOH until, by solution of
the humic material, the mass had disintegrated completely. This was usually finished
in 2 hr. Digestion was carried out in a boiling-tube with condenser, in a water-bath
at 100° C. The digest was then strained through coarse muslin to remove larger plant
fragments, and the filtrate was centrifuged and washed with water three times. After
the final washing, the fine residue was mixed with about twice its bulk of hot safranin-
glycerine jelly. After thorough stirring, five comparable slides were made from this
jelly suspension.

Where the pollen was sparser the initial digestion with alkali and washing was
followed by oxidation by the sodium chlorate method of Erdtman, and hydrolysis of
the polysaccharides, such as cellulose, by hot acid. After washing, the mounting was
done as before described.

For samples rich in silica or silicates the foregoing procedure was extended by boiling
the sample for 2 or 3 min. in concentrated hydrofluoric acid, subsequently washing in
7%, hydrochloric acid and then in water.

The results are presented as percentages of the total tree pollen, and the hazel is
expressed as a percentage of this, although not itself reckoned in the tree pollen.

THE LOCAL POLLEN COMPONENT

In the great raised (Sphagnum) bogs, from which so many of the published pollen
series come, the pollen catch is derived almost solely from the surrounding dry land,
and its composition reflects a forest history directly controlled by climate.
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It is one of the great disadvantages of pollen analysis work in Fenland that much of
the peat was formed under brushwood, in which alder, and, to a less extent, pine, birch,
and oak were present. The local influence of such woods is often clearly recognizable
in the pollen diagrams, and it has been already shown in Paper I (Godwin and
Clifford 1938) how the diagrams serve as useful indicators of local or general conditions
of wetness or dryness of the fens themselves.

Any interpretation, therefore, of Fenland pollen diagrams has to take cognizance of
the double source of the pollen rain, the one general and climatically controlled, the
other reflecting local rather than general climate and influenced by successional de-
velopment of fen vegetation and by such factors as movement of land- and sea-level,
which alter drainage relations in estuarine regions.

From our summary of the correlations of fen beds reproduced in figure 30 (see p. 284),
it will be clear that in the post-Boreal period the fens have suffered, broadly speaking,
three phases of dryness, each terminated abruptly by a sudden increase of wetness with
a gradual restoration of dryness. In the dry phases fen woods developed, and in the wet
ones they were destroyed. The dry periods show marked local rise of alder pollen. In
the wet periods a fall in the alder pollen indicates destruction of the fen woods, and
then oak pollen from the upland rises in complementary fashion.

This alternation in succeeding periods of the pollen from local and from regional
sources is, of course, better developed in some regions than in others. Those a mile or
two from the fen margin, such as Old Decoy, show it best, but it remains a valuable
index to Fenland history, and a recognizable component in all the pollen diagrams of
the fens. It forms, as it were, a shifting background against which the regional climatic
effects have always to be viewed. Where it is particularly desirable to exclude the local
factors from a pollen series, some advantage can be gained by recalculating the values
for oak, elm, and lime separately, since these are trees which are mostly characteristic
of sites other than fen woods. The gain from doing this has already been shown
(Paper I of this series).

ZONING OF POLLEN DIAGRAMS

A study of the pollen diagrams of the Fenland and adjacent parts of East Anglia
allows the recognition of the following zones. We must begin with the “post-glacial”
period, since deposits of the ““late-glacial” period corresponding with the Dryas clays
and cold-temperate Allerad deposits of continental workers (e.g. Jessen, Gross, Nilsson
and Schiitrumpf) have not yet been recovered from this region. We have now proposed
a series of numbered zones, based directly on the pollen analyses, into which the Fen-
land diagrams seem consistently divisible. These zones are here used for local correla-
tions but they are based upon a consideration of those from a much wider area of
Britain. We mention their possible relation to the Blytt-Sernander periods, but they
are independent of that scheme.
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PosT-GLACGIAL PERIOD

Birch-pine zone IV. For this period evidence in the fens is remarkably scanty, and it
can only be recognized with certainty at the base of the Brancaster (Judy Hard), and
Old Decoy diagrams. It appears there to be characterized by the dominance of birch
and pine, with smaller amounts of willow; but quantities of the warmth-loving trees
such as Ulmus, Alnus and Quercus are already present discontinuously, together with
small amounts of Corylus. The presence of alder and lime pollen in some diagrams is
probably due to long-distance air transport of these grains. At the end of zone IV the
dominance of birch gives place to that of pine. The end of this period is also marked
by a sharp fall of the non-tree/tree pollen ratio, from which it may be inferred that
former openly wooded land was becoming more densely forest-clad. We tentatively
suggest that zone IV falls in the pre-Boreal of continental authors and corresponds
with zone IV of Jessen for Denmark.

Pine zone V. The dominance of birch is replaced by that of pine (i.e. in East Anglia),
and hazel is now present continuously at low values which rise rapidly at the end of the
period. Very low but fairly continuous values of elm and oak are present. Alder and
lime are practically absent, and a Salix maximum often occurs in the middle of the
zone. We regard this zone as the first part of the Boreal period, and as corresponding
with zone V in Jessen’s zones for Denmark. It is to be noted that outside East Anglia
the character of this zone may alter appreciably, notably in the west.

Pine-hazel zone VI. Zone VI is readily divisible into three minor zones, a, b and ¢. At
the commencement of zone a, the oldest, pine is the dominant tree, and the mixed-oak
forest trees and the hazel are present only in small amounts. Immediately, however,
the hazel values rise rapidly to extremely high levels, beginning a series of peaks in the
hazel curve which, in many diagrams, are not equalled at any time subsequently. As
this is happening the values for pollen of oak and elm form continuous steady curves
with a sharp initial rise. It is highly characteristic that the elm rises sooner than the
oak, and at the level of the first maximum, elm pollen much exceeds that of oak. This
phase is probably recognizable in other parts of Britain, and it can be found equally
well in the diagrams from southern Sweden, Denmark and western Europe generally,
although, hitherto, special attention has not been called to it.

Phase b is marked by the oak pollen values exceeding those of the elm, and by the
continued absence of lime except in single samples. The alder, if present, is limited to
low values. The pine values are lower than in phase @, but the hazel values, after
falling from the peak in phase ¢, show other maxima.

Phase ¢ continues to show oak and elm in the proportions of phase &, but here lime
appears as a continuous curve which steadily rises into the following period: at the end
of phase ¢ lime pollen may exceed that of oak or elm. The alder values begin to rise
during phase ¢, and rise rapidly at the end. Pine, however, shows a strong tendency to
a secondary maximum in this phase, a fact probably attributable to a local dryness of
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the bog surfaces which allowed pines to grow upon them. If this is so we may expect
the horizon sometimes to show other maxima, e.g. birch or even alder, or to have
pollen spectra obscured by pollen destruction. It seems reasonable to recognize this
phase as the “Boreal Wasserstandminimum™ of continental writers. During phase ¢
the hazel generally shows diminishing values.

Throughout all three parts of zone VI birch is present only in small amounts in this
area, but where it occurs it is most abundant in the older phases, and diminishes
upwards. Salix is practically absent. Zone VI is regarded as corresponding with the
greater part of the Boreal period, which is made up by zones V and VI as in Jessen’s
zones for Denmark.

The extent to which these subdivisions of zone VI are recognizable can be gathered
from a comparison of four East Anglian sites, namely, Broxbourne, Old Decoy, Peacock’s
Farm, and Judy Hard, Brancaster. Although it will be seen that the results from these
four places agree substantially with the description given above for the course of
pollen diagrams zones V and VI, there are several marked differences. For instance,
in only one diagram (Judy Hard) is the hazel maximum of phase VIa clearly shown,
and phase VI¢, at Old Decoy, shows much more alder than the other sites. Such
differences we regard as probably due either to the wide spacing of the samples or to
local effects disturbing the general run of the diagram. Itseems quite clear, for instance,
that Old Decoy and Peacock’s Farm both owe their very high pine values in phases V1a
and b to the close proximity of the sandy ““Breck’’ country, and the pine woods which
doubtless covered this area were probably not very favourable to hazel undergrowth.

However, the validity of the three phases, we suggest, will be tested more satis-
factorily when it is possible to compare diagrams from a much wider area..

Alder mixed-oak forest zone (VII-VIII). Properly speaking, the alder mixed-oak forest
zone can be said to extend, in East Anglia, from the end of zone VI to the present day.
We shall see, however, that the behaviour of the lime, beech, hornbeam and birch
allow its clear separation into two zones VII and VIII, which are widely recognizable
elsewhere in Britain.

Alder, oak, elm, lime forest zone (VII). The beginning of this period is marked by
sudden replacement of pine by alder as the most abundant tree pollen. In some parts
of the country it is birch which is thus displaced, but always the rise of alder takes place
with startling suddenness. This is not likely to be connected with immigration of the
tree, since in East Anglia, for instance, it has been present in small amount since
zone IV. Its sudden explosive development over such enormously wide areas can
only be due to widespread climatic change, and a change which would so affect the
alder without substantially affecting the other warmth-loving trees in the diagrams
can hardly be anything other than a great increase in wetness.

Another feature marking the beginning of zone VII is the rise of Tilia pollen to
values exceeding those of the elm and sometimes those of the oak. These relatively
high values for 7%lia persist almost to the end of zone VII: in zone VIII Tilia is un-
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important or absent. That the maximum development of the lime should be confined
to this period confirms the idea that it represents the warmest part of the post-glacial
period. Throughout zone VII so much of the Fenland peat was formed in alder fen
wood that the local influence of alder greatly modifies the pollen diagrams, obscuring
the effects of climatic variations on the pollen rain from the upland. It is only by
utilizing the profound local changes that it is possible to subdivide the long zone. It is
clear, however, that within zone VII were two major phases of relative dryness, and
extension of woodland on the surface of the fens. During these phases the woods of the
fen margin tended to develop alder, oak, yew, birch or pine woods, and pollen series
which pass through such sites show the local influence of these trees in the diagram.
At sites, however, removed from the fen margin, although peat continued to form, it
showed little indication of a climatic effect on the general forest composition of the
countryside round the fens. This, it seems to the author, is true also of most parts of
Britain. The dry conditions of the latter part of the Bronze Age in much of Britain
allowed pine and birch to colonize the dried surfaces of bogs, and to extend to un-
occupied ground on the mountain side, but it did not allow pine and birch to displace
the alder, mixed-oak forest in the general cover of the country as a whole. Thus, some
bog diagrams show during this time pronounced birch and pine maxima, whereas
others show no trace of them at all.

In the Fenland the formation of the fen clay very greatly affected the pollen
diagrams by destruction of all but the most marginal fen woods, thus effectively
setting a phase of wetness between two periods of dryness and extension of fen woods.
It will thus prove possible over much of the Fenland to recognize within zone VII,
four subzones: VII a, in which open sedge fens prevailed; VII 4, in which the diagrams
show very strong local influences of alder and sometimes also of pine and birch as well;
VII¢, in which the transgression of the fen clay stage has caused local effects to be very
small; and VIId, a phase of partial recovery from the wetness of the previous stage,
marked by the development of fen woods of alder in all but the wettest places.

It will be noted that fluctuations in the pollen from trees of the upland confirm the
reality of these subzones, at least in the landward half of the fens. Subzone VII4 has
high Tilia values and quite low Ulmus, but within zone VII¢, both are high, although
Ulmus shows a well-marked minimum at the transition and also about two-thirds
of the way up the zone. Another minimum in the Ulmus curve marks the transition
to zone VIId, and very near the same level a Tilia maximum. At the end of VIId
the Tilia curve is virtually extinguished, although that of Ulmus goes on. It will
thus be recognized that the relative importance of Ulmus and Tulia, both trees of the
upland, can be made to support an extension of the Fenland zonation, far beyond the
Woodwalton area for which its importance has already been shown (Godwin and
Clifford 1938).

It is naturally recognized that the clay-peat interfaces are not likely to be syn-
chronous horizons over the Fenland as a whole.


http://rstb.royalsocietypublishing.org/

B

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS
OF

B

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS
OF

Downloaded from rstb.royalsocietypublishing.org

POST-GLACIAL HISTORY OF BRITISH VEGETATION 247

Transition zone VII-VIII

The end of zone VIId is characterized in the Fenland by several marked changes in
the pollen curves, which make it the most clearly defined horizon between the Boreal-
Atlantic contact (VI-VII) and the present day. The characteristic features are these:
(1) a well-marked but short Pinus maximum, (ii) the commencement of a substantial
rise in Betula which is maintained in the following period, (iii) the extinction of the
Tilia curve, or its sudden fall to low values, (iv) a temporary minimum in the Ulmus
curve, and (v) the beginning of a steady rise in the curve of Fagus, which has been
present irregularly before this.

It does not follow that all these criteria will be evident at all sites. The Pinus maxi-
mum, at fen-margin sites, may be merged in a longer period of dominance by local
pine woods, or other fen woods. The same may be true of Betula. Fagus is also not of
much diagnostic value save in sites on the eastern fen margin close enough to the chalk,
on which the beech grew: this we know from the substantial amounts of pollen. The
behaviour of the Ulmus and Tilia curves is more consistent, as both were widespread
upland trees, but local pollen from fen woods may reduce their relative proportions so
much as to give the curves a dubious validity. In this zone also the Corylus begins to
rise, although this is more marked in the following zone. The Corylus curve also is
much more irregular in behaviour than the rest, changing greatly from site to site.

Although these qualifications are necessary, it is, nevertheless, a striking fact that
similar changes to these can be readily seen in other parts of Britain, as far afield, at
least, as Somerset, Shropshire, and Cardiganshire. It represents, therefore, a well-
marked and general climatic change, and it seems reasonable to regard it as the onset
of the climatic ““deterioration” which indicates the change from sub-Boreal to sub-
Atlantic all over north-western Europe. At the same time it is evident that this
‘““deterioration” was not necessarily sudden, and we propose to use the transition
zone VII-VIII to cover this period of change. The cold and wet conditions of zone VIII,
which we regard as equivalent to the sub-Atlantic, were by no means always recog-
nizable in the local vegetation of the transition zone. Thus the Pinus pollen maximum
is often related to local layers of pine wood, and the rising Betula to local birch woods.
Zone VII-VIII must have still been conspicuously dry in many parts of the Fenland.

The upper part of the zone is marked by a distinct Ulmus maximum.

Alder-oak-elm-birch (beech) forest, zone VIII

In zone VIII the characteristic proportions attained by the pollen curves at the top
of the transition zone are maintained. Betula and Fagus keep the high values reached
there, and at sites near the eastern fen border Carpinus may appear as a continuous
curve. Pinus has almost disappeared and 77lia, at least in the lower part of zone VIII,
is practically absent. Ulmus continues present in fair amount, and a marked minimum,
following the maximum at the top of zone VII-VIII, shows the beginning of zone VIII.

Vor. 230. B. 33
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In some parts of the fens, especially the landward parts, the stratigraphy shows
zone VIII to have been characterized by a great increase in wetness, so that the pollen
diagrams show the pronounced effect of destruction of fen woods. The Alnus pollen
diminishes and the diagrams more faithfully represent the forest composition of the
countryside as a whole. Quercus tends to replace Alnus as the dominant pollen, but
high values of Betula also persist. The rise of Corylus is particularly noteworthy.

It is unfortunate that for East Anglia few diagrams can be given which continue the
curves with certainty up to a living bog surface of the present day, and it is probable
that some, or all, of the deposits of zone VIII are missing from all the diagrams. Deposi-
tion of shell marl or of estuarine silt closes the record in some sites, and where these are
not present cutting or wastage following drainage have removed the upper peat layers.

As we have indicated above, we regard zone VIII as corresponding with the sub-
Atlantic period, or Jessen’s zone IX for Denmark. It is not proposed to discuss at this
stage how our zonation VII, VII-VIII, VIII corresponds with the near-continental
sub-Boreal :sub-Atlantic contact, with its well-marked ‘Grenz-horizont”. For the
moment we need only say that our proposed transition zone is probably recognizable
in Britain outside Fenland.

Zone VII probably represents the whole of the Atlantic and most, or all, of the sub-
Boreal periods of the Blytt-Sernander scheme. At the present time there seems no
means of distinguishing in the pollen diagrams of this country evidence for a clear
separation of these two periods, and some alternative subdivision of the whole of this
long period may well be found.

The broad correlations we have proposed are as follows:

Blytt and  Jessen’s zones

Fenland zones Sernander for Denmark
VIII Alder-oak-elm-birch (beech) zone Sub-Atlantic IX
VII-VIII Transition
d Sub-Boreal VIII
¢ Alder-oak-elm-lime zone
b J VII
a Atlantic VII
c‘ Pine-hazel zone VI
b-VI Boreal
)
\Y% Pine zone AV
v Birch-pine zone Pre-Boreal v

GROUPED DIAGRAMS FROM THE FENLAND BASIN

A. The natural bed of the river Little Ouse
The natural course of the river Little Ouse is extremely well shown by air photo-
graphy, which picks out at once the meandering course of a silt roddon* running from

* A roddon is the bank formed by the natural levées of an estuarine river, now revealed meandering
through the peat fens, although no stream remains. See Parts I and II.
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near the Fenland margin at Wilton Bridge, crossing and recrossing the Mildenhall-
Littleport road, and finally merging with the roddon of the Old Croft River near to
Littleport (see figure 3). Only near Wilton Bridge does the river still occupy its natural
channel.

Wherever investigated it has been found that the course of the roddon follows that
of a wider channel cut deep into the fen floor and filled with post-glacial alluvial
deposits. Within this old river is to be found the longest series of deposition yet en_
countered in the Fenland, and for this reason it may be chosen as the introduction to
our co-ordination of Fenland pollen diagrams. It is the more satisfactory since, as we
have already shown (Godwin and Clifford 1938, II), prehistoric men of many periods
established themselves on the river side and left their traces stratified in its deposits.

Ficure 3. Sketch-map to show how the present channel of the river Little Ouse has been altered
artificially, and to show the disposition of sites along the natural channel.

The sites we shall consider are Plantation Farm and Peacock’s Farm which lie
farthest downstream near to Shippea Hill, Wilton Bridge farther upstream and about
5-4 miles (8:7 km.) away, and Old Decoy which lies about midway between Shippea
Hill and Wilton Bridge. It will be convenient to begin with the Old Decoy diagram,
since it contains older deposits than the others.

Old Decoy (figure 4). This site lies within a meander of the Little Ouse roddon about
550 yd. (500 m.) south of its junction with the straight new artificial river: it is very
close to the point where the upper roddon silts terminate upstream, and must also be
close to the landward edge of the underlying fen clay. It will be seen that the strati-
graphy shows an upper and a lower peat bed separated by soft fen clay. The latter is
penetrated throughout by Phragmites, a clear indication of its deposition in brackish
or nearly fresh water.

The base of the diagram, from 590 to 625 cm., falls within zone IV. Betula and
Pinus are much the most important trees, but Betula clearly predominates. All the
other warmth-loving trees are present, though not necessarily forming continuous
curves, and it seems probable that the pollen of Alnus and Tilia at least has been blown
from a long distance into a country sparsely populated with trees. This suggestion is

strongly supported by the fact that the curve for the ratio of non-tree pollen to tree
33-2
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pollen has high values in zone IV, and falls sharply at the transition to zone V. Within
zone IV there is also a continuous Salix pollen curve, a feature consistent with open
conditions.

OLD DECOY -NR RED MERE. 1937 ZONg
PERCENTAGE OF TOTAL TREE-POLLEN
leﬁTF|||||[llli{llf‘!“ll||||llr‘r[1xx|‘|||ll—r[—rr‘|“r‘1“t‘1“l—l‘
”:Zﬁ S0 50 Owo 50 o wo 50 0w0wo 50
JO"
WITH ?5?)
CAﬁEX’ i?; Vil-
&5
PHRAG- 2
-MITES é ’ Vil
e |
ol vild
PEAT
e | I
SHELLS 5 4
I U R ] I P S I
FEN-| T }
CLAY
190
wITH L9200
PHRAG - 210
MITES
30
l 250¢]
2770
FEN-
Coay| o Vilc
300
WITH 1
PHRAG-
“MITES
350"
30
385
._4,00
sty 410
CLAY 420
— PrY: R U - Lo- -
tower| 3
PEAT L 45 2 )
ABUNDT
woon | 148 Vil
@LN(IJI. :s O.+b
Py
Vic
Vib
ALIX
S[WILLOW] Via
PZ
| d<
N e, RS

00 o J
Illljlallllolllll lll_j__llltllIILTIIIIIILIL?_IEL_T(E_L_J_L_L_LJ_L.

G
PINUS BETULA ULMUS  QUERCUS TILIA ALNUS ﬂ"“—""/ CARPINUS ~ CORYLUS
[PINE] [BIRCH] ELM] AK]  [umE] ALDER] lHornBeAr]  [HAZEL]

Ficure 4. Pollen diagram for Old Decoy in the natural channel of the river Little Ouse, near the
landward termination of the fen clay. The curve marked N.T.P. shows the ratio of non-tree
pollen to tree pollen below 450 cm.
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Following zone IV is a comparatively short zone from 590 to 570 cm. Thisiszone V,in
which a sudden replacement of Betula dominance by Pinus dominance indicates marked
climatic change. Ulmus, Quercus, Alnus, and Corylus continue in small amounts through
the zone, but at the beginning of the next zone three of them show sharply rising values.

Zone VI, which begins at 570 cm., can be spoken of as the pine-hazel zone and is
readily divisible into three subzones, a, b, and ¢. In the earliest (570-550 cm.), Ulmus
preponderates over Quercus although both have risen sharply, and Corylus also rises
abruptly to a maximum: 73lia is absent. Subzone b shows Quercus exceeding Ulmus,
with high Corylus values and still no 7ilia. The third subzone extends from 530 to
500 cm., and shows the establishment and increase of 7%lia, the beginnings of replace-
ment of Pinus by Alnus, and a depression of the Corylus curve. The Ulmus curve has also
fallen. The transition to zone VII is extremely well marked. Itshows the swift replace-
ment of Pinus by Alnus as the dominant tree: in other parts of the country it may be
Betula which is replaced in this way. Immediately above the transition there is a
decided 77%lia maximum, and at about this level there is a considerable amount of
sand blown into the peat of the river channel. It presumably reflects some local effect
of dryness and exposure of the ground surface.

Almost the whole of the rest of the diagram falls within zone VII, which is charac-
terized throughout by the preponderance of Alnus and Quercus and the presence of fair
amounts of Tilia. :

We have already indicated that the subdivision of zone VII is determined by the
incursion of the fen clay, so that the boundary between VIId and VIIc¢ lies at 155 cm.,
and that between VII¢ and VIIb at 430 cm., VIIa and VIIb are not separable. It
will be noted that the fen clay produces extremely large effects on the course of the
diagrams. Zones VIla, b, and VIId are dominated by Alnus which was doubtless
growing in local fen woods, but in zone VII¢ the Alnus falls, and all the pollen curves
of trees from the upland show corresponding high values. This rise affects Quercus,
Ulmus, Tilia, Pinus, and perhaps Corylus.

It is difficult in this diagram to say where the boundary should be set between
zones VII and VII-VIII, but at 75 cm. it will be seen that Betula begins to rise, Ulmus
exceeds Tilia, Fagus increases in amount, and there is some suggestion of a Pinus
maximum. The probability that this is the onset of zone VII-VIII is supported by the
fact that the peat there shows a change to a drier character.

A clear view of the stratigraphy of the peat beds at this site emerges from an examina-
tion by Dr M. H. Clifford of plant remains in the coarse residue of our peat digests.
He reports as follows: “The Upper Peat appears throughout to be aquatic in character,
with fresh-water shells from 155 to 80 cm. and Cladium mariscus from 130 to 60 cm., both
constantly represented, together with smaller amounts of Scirpus and oospores of the
Characeae. At the 40 cm. level fern sporangia become abundant, together with
cyperaceous rootlets and woody material: these may well indicate the beginning of a
drier stage of growth of fen woods or carr.
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“The Lower Peat has a well-developed wood layer from 520 to 440 cm. with occa-
sional sand grains. Wood of Alnus and Salixis present, and at 470 cm. Quercus is repre-
sented by leaf tissue. The most interesting identification is, however, that of the wood-
land moss, Neckera complanata at 430 cm., just beneath the fen clay.”

It will be recalled that the formation of fen woods at the top of the lower peat has
already been widely recognized, and it will be shown later in this paper that a similar
development occurs in the upper peat some distance above its junction with the fen
clay.

Shippea Hill. At Shippea Hill two investigations have been made by the Fenland
Research Committee, and their results for the relationship of stratigraphy and archaeo-
logy have been recalled in Paper II (Godwin and Clifford 1938).

The pollen diagram through the lower peat bed at Peacock’s Farm (figure 5) shows
that the bottom 50 cm., or thereabouts, is referable to zone VI, and it is quite easy
to recognize the subzones a, b, and ¢ on the criteria already given. Itis clear that the
bottom sample is very near the end of zone V. About 120 cm., the diagram is re-
ferable to zone VIIa and, above 46 cm., to zone VII, for there the wood peat reflects
very dry conditions and the pollen has been too badly preserved for analysis.

NBASE OF FEN-CLAY

LOWER PEAT -BED AT PEACOCK'S FARM, SHIPPEA HILL . ZONE
woo|
peAT| T 1 T T T I’_‘ r-"' T T 1 LI
Wl‘épm) (bm:le) (e/m) /znue) T/ azdar} a"y{[#gulj Vil b

E l S i
th } VI b
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bo Ko /o o ) o 20 ] 20 40 0 20 40 bo 20

1 { il S s L 1 [,
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Ficure 5. Pollen diagram through the lower peat bed at Peacock’s Farm, near Shippea Hill.
It lies in the natural channel of the river Little Ouse below the fen clay.

It is very interesting to note that at the very end of zone VI¢ is the sandy layer
which contained Mesolithic (late Tardenoisian) artefacts. A similar sandy layer at
Old Decoy was perhaps slightly ‘above this level. :

Another sandy layer occurs between about 46 and 66 cm., in the Peacock’s Farm
site, that is, at about the transition from zone VIIa to VIIb, and this contained
Neolithic 4 artefacts.

It is interesting to recall that pollen analyses through the lower peat made previously
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at the Plantation Farm site (Clark ez al. 1933) showed an equally clear indication that
the base was referable to zone VI and the upper part to zone VII. Moreover, from
very close to the bottom of the lower peat one of the borings brought to the surface a
small flint flake evidently struck by a microlithic technique, and embedded in a peat
sample probably belonging to zone VI or VIec.

There is very strong evidence that in north-western Europe the period II of the
Mesolithic (Clark 1936) corresponds broadly with zone V and VI.

At the Shippea Hill sites the fen clay was not subjected to pollen analysis, but
analysis, from such of the upper peat as remains, has been carried out both at Planta-
tion Farm and at Peacock’s Farm. These results are given in figure 22 (see p. 273). The
two series are very similar and can be almost entirely referred to zone VIId. The
increasing dryness after the cessation of the fen clay formation is shown by the dis-
placement of oak by the alder and a corresponding fall in the Corylus. This probably
marks the establishment of local alder fen woods. The recognition of zone VIId is
strengthened by the high values of Tilia at the base, rapidly diminishing towards the
top. Itseems probable that at Peacock’s Farm, the transition to zone VII-VIII occurs
about 60 cm., for there the beech values rise suddenly. On the other hand, the rise
of aquatic pollen shows increasing wetness. Probably at Plantation Farm zone VII-
VIII begins at the very top of the series. Both at Plantation Farm and Peacock’s Farm
it has been clearly shown that immediately over the fen clay there occurs an early
Bronze Age horizon, which is thus in the beginning of zone VIId.

All the more recent peat has been removed from the top of these sites, as is shown not
only by the pollen sequence, but by the low level of the present surface, and the virtual
absence of the shell marl characteristic of the last stages of Fenland history in this
region.

Wilton bridge. A boring put down beside the present river at Wilton Bridge evidently
fell within the original channel of the Little Ouse for it showed a depth of 480 cm. of
peat, in which, however, the stratigraphy was rather ill-marked. The pollen diagram
(figure 6) clearly shows that the peat below 385 cm. probably formed in zones VI and
Ve, the very severe preponderance of pine being no doubt due to the position of this
site within the Breckland margin.

The peat from 385 to 147 cm. lies within zone VII, but the site is sufﬁc1ently far
outside the area of the fen clay for the diagram to have been beyond reach of the effects
of this period, although the field notes show a zone of peat (about 230-260 cm.) in
which wood is infrequent. At 147 cm. the sharp transition to zone VII-VIII is clearly
marked. There is a Pinus maximum, Betula thereafter maintaining high values. 7ilia
shows a great diminution, Fagus forms a continuous curve, Alnus is displaced by
Quercus, and Corylus rises suddenly. The 100 cm. level may be regarded as the beginning
of zone VIII, in which the same changes are maintained. These changes show a fuller
representation of the general cover of the Breckland than in zone VII, where the drier
conditions allowed alder fen woods to dominate the local pollen rain.
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It should be noted for comparison with the other sites in this series that from 360 to
450 cm. the peat contains very abundant wood, and that about the transition of zone VI
to zone VII the pollen is small and decayed, whilst at 350 cm. there is silt in the peat.

Green Dragon. The surface of the peat at Wilton Bridge was +8:7 ft. O.D. Thus the
base was about —7 ft. O.D. at this point. Nevertheless, the fen clay evidently did not

s o ] WSl WILTON BRIDGE , RLITTLE OUSE zonE
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Ficure 6. Pollen diagram from the natural channel of the river Little Ouse at Wilton Bridge.
For symbols see figure 7.
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iy ooy [T Sond
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Ficure 7. Key to symbols for stratigraphy employed in figures 6-11.

extend into it. A boring was therefore made about midway between Old Decoy and
Wilton Bridge, still within the channel of the Little Ouse opposite the “ Green Dragon”’
and the old bridge at the northern end of Botany Bay. The boring here also showed no
sign of fen clay, but Carex peat with occasional wood and fresh-water shells extended
down to sand at 420 cm.
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Although it has not been possible to trace with certainty the former channel between
Old Decoy and this site, there can be little doubt that they do in fact lie in the same
channel. This is of importance because it shows absolutely no trace on the landward side
of any deposit related to the fen clay, and thus makes it extremely improbable that this
deposit was brought down by rivers from the uplands round the fen basin. It must
therefore have been sea-borne.

Cross Bank. About midway between Old Decoy and the Shippea Hill sites the Little
Ouse roddon crosses the artificial structure known as Cross Bank; close to this point a
boring put down in the middle of one of the meanders of the roddon showed the
following section:

cm.
0- 75 Black Carex-Phragmites peat.
75-120 Carex peat with sallow wood at bottom.
120-160 Wood peat with some sallow.
160-170 Transition. v :
170-390 Soft grey clay with abundant Phragmites.
390-420 Transition to wood peat.

Boring discontinued—base of the channel not reached.

It will be seen that this sequence confirms the general character already attributed
to the other sites, notably the dryness indicated in the wood peat just above and just
below the fen clay, and the decidedly fresh-water tendency shown by the abundant
Phragmites in the fen clay.

It seems very probable that other Fen rivers had channels like that of the Little Ouse
cut deep into the floor of the Fens. In particular, borings done by the river Great Ouse
Catchment Board have shown such a channel for the river Lark and the erection of
railway and road bridges in the Fenland often calls attention to them. The pollen
zonation at the base of Old Decoy shows that the erosion of such channels must have
taken place at least as early as the pre-Boreal period, but it is to be noted that erosion
to a present depth of —20 ft. O.D. would have been quite possible at that time, since
pollen analyses of peat from the bed of the North Sea have also been shown to be of
pre-Boreal age (Godwin 1934). At this time the sea-level was some 200 ft. (61 m.) lower
than it is now in relation to the land.

Deposits of as great an age as this are very rare outside the ancient river channels of
the Fenland, and peat formation did not become general over most of the Fenland
until some time in zone VIIa or 4. Thus, although at Plantation Farm an upper and a
lower peat bed separated by fen clay are present continuously outside the river channel,
the lower peat bed is only a few inches thick and clearly post-dates zone VI: the same
phenomenon will be evident in diagrams considered later.

Vor. 230. B, 34
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B. The Wicken-Upware and Methwold districts

The sites in these two areas merit consideration together because they show fairly
long and continuous peat profiles which are uninterrupted by the fen clay or fen silts,
since they lie outside the range of extension of these deposits. Within the Wicken-
Upware district pollen diagrams have been made for the sites Wicken Fen B, Reach
Fen B, Swaffham Drain A and Swaffham Drain B. There are also a few less important
sites from which subsidiary evidence is available.

/+'7/LOD . ,_YP"’M“O/W bzepollm WlCKEN FEN.B. 1934
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Ficure 8. Pollen diagram from the main drove at Wicken Fen, Cambs. The site is outside the
range of the fen clay. The top of the figure passes through a layer of shell marl which is well-
developed over most of the fen. For symbols see figure 7.

Wicken Fen B. Wicken Sedge Fen is a large area of undrained fenland carrying semi-
natural fen vegetation and, though its surface lies at + 7 ft. O.D., some feet above the
surrounding drained fen, it is kept wet by its enclosing banks of Gault clay. It is
unlikely that peat has been cut from the old droves, or that drainage has much affected
them save, perhaps, in the last two or three centuries. The pollen series from borings in
the drove therefore probably extend almost to the present day. The first boring in the
Main Drove was 300 yards (275 m.) from the landward edge of the fen, and showed
peat 2-7 m. in depth over Gault clay. The lower part of the peat was very woody. The
second boring was 10 yards (9 m.) from Drainers’ Dyke and showed the stratigraphy
set out beside the pollen diagram in figure 8.
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On the Gault clay rests a wood peat which corresponds with a pronounced local
preponderance of alder pollen. At 326 cm. the wood peat is replaced by a sedge peat,
the base of which is shelly, and with the onset of this wetter phase comes the partial
displacement of Alnus by Quercus pollen. By 200 cm. the 4lnus has recovered its domin-
ance, and, although fen-wood peat is not present here, we can only interpret the
diagram as reflecting local increase in the development of such woods in a period of
comparative dryness. The interpretation now advanced of this alternation of two dry
periods in which fen woods developed, separated by a middle wetter period, is that
they represent zones VIIb, ¢, and d, respectively, of our main sequence, the wetness of
zone VII¢ being the effect produced by pording up of fresh water during the fen clay
transgression, in those marginal regions beyond reach of deposition of clay itself. This
interpretation receives strong confirmation from two sources other than the local
stratigraphy, namely, the levels and the regional components of the pollen dia-
grams. /

‘Thus the transition from zones VIIb to VIIc at 326 cm. is at —3-5 ft. O.D. At
Shippea Hill the fen clay extends to a height of about —2-0 ft. and elsewhere to some-
what over O.D. When we consider that the clay was deposited in water somewhat
above this level, it is clear that at any rate the late stages of the fen clay transgression
must have been felt at Wicken at the level just mentioned, and might well have caused
replacement of fen woods by sedge fen.

The subzone VII, moreover, shows Tilia values greatly exceeding Ulmus, whilst in
zone VI1Id Tilia has almost disappeared. This behaviour of the upland trees has already
been made a basis for correlating the fen diagrams in the Woodwalton area (Godwin
and Clifford 1938, I), and appears to characterize these zones widely in the Fens.

It is clear that the 150 cm. level represents well-defined changes in the pollen series.
There is (i) a pronounced Pinus maximum, (ii) the beginning of a high Befula curve,
(iii) absence of Tilia, (iv) the establishment of a substantial Fagus curve, (v) the
Carpinus curve in smaller amount following the Fagus curve, and (vi) a pronounced rise
in the Corylus curve. There can be little doubt that this indicates the transition
zone VII-VIII already noted at Wilton Bridge. It ends at the 100 cm. level which is
here accompanied by a clear stratigraphy emphasizing the marked increase of wetness
during zone VIII. From 100 to 49 cm. the sedge peat contains abundant fresh-water
shells, but from 49 to 12 cm. there is a stiff white shell marl which could only have
formed under open-water conditions. This shell marl is, at least in a broad sense, part
of the same formation of shell marl which Skertchly described as so widespread in the
south-eastern Fenland. From its superficial position we can be sure that it belongs to
the most recent stage of fen development and is probably to be equated with the shell
marl exposed by the drainage of Fenland meres within historic times. The surface of
the shell marl at Wicken is thinly covered with sedge peat, but one cannot say how far
this replacement of shell marl reflects dryness due to drainage, dryness due to climatic
change, or dryness following natural hydroseral development.

34-2
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Reach Lode (figure 9). Close to the bank of Reach Lode two borings were put down in
May 1937, but the stratigraphy is so similar in both that only one will be described,
namely, that from which pollen samples were taken. This site, Reach B, lies about
1430 yards (1300 m.) east from the junction of Reach Lode with Wicken Lode.

The gross stratigraphy shows the same threefold character as Wicken B, a lower
wood peat, a middle sedge peat and an upper shell marl, and the pollen diagram also
follows closely the character of that at Wicken B. The top of zone VIId is probably
near the top of the diagram, and the junction of zones VIId and VII¢ about 115 cm.
The junction of zones VII and VII¢ lies about 235 cm. It seems likely that the base
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Ficure 9. Pollen diagram from beside the bank of Reach Lode. The upper layers have been
destroyed by cultivation. For symbols see figure 7.

of the series is somewhat older than the base of the Wicken diagram, for the wood peat
of zone VIIb is rather deeper. Once again the levels do not contradict the view that
subzone VII¢ corresponds with the fen clay, for the top of the wood peat, estimated by
reference to the lode water-level, lies at —5-2 ft. O.D. and the top of zone VII¢ at
—1-3 ft. O.D.

It should be mentioned that at 275 cm. in this series (and at an equivalent level in
the other Reach boring) there was, for a few centimetres, a slight admixture of soft grey
clay with the wood peat. We are not inclined to regard this as more than a quite local
effect in view of the general absence of fen clay from this district.

Swaffham Drain. A fortunate chance allows us to bring an archaeological find into
correlation with the stratigraphy and pollen zonation of this district.

In March 1938, deepening was being undertaken in the portion of Swaffham Engine
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Drain close to the pumping station at Upware, through which the waters of Swaffham
Fen are pumped into the river Cam. In this process Mr Hall of Wicken, who was
trimming the bank scooped by the mechanical excavator, dislodged with his shovel
from the intact peat wall a polished stone axe (see plate 21, A and B). Although he did
not mark the site at the time, the peculiar relation of the path on which he stood when
he touched the axe enabled him to identify the vertical position very closely (about
plus or minus 3 in. (10 cm.)), and the lateral position somewhat less certainly. It was
thus possible to say with fair certainty from which level the axe came in relation to the
stratigraphy and pollen samples afterwards taken. The site was 300 yards (275 m.)
westwards along the drain from the pumping station.
At the axe site the section was as follows:

cm.
0 Surface.
0— 80 Dark brown crumbly peat, the upper part much disturbed.
80-112 Dark brown fibrous peat.

105 Stone axe.

112-125 Wood peat, consisting mostly of alder. Lowest trees with roots penetrating layer
next below.

125-155 Clayey silt.
155-165 - Fine sand and gravel.
165-225 Coarse sand.

A series (A) of samples for pollen analysis was taken at this site.
Only a few yards away the bank showed a much clearer and fuller stratigraphy.

cm.
0 Grass-grown surface.
0- 10 Surface soil.
10— 30 White shell marl.
30-100 Black very decomposed fen peat—probably a sedge peat with a basal transition
layer of reed peat (Phragmites).

100-130 ., Alder wood peat with few sallow, (?) ash, and occasional large prostrate oaks,
representing many generations of tree growth, the earliest rooting in the layer
below.

130-230 Silty sand and fine gravel.

This sequence was found still better developed in the bank, some 48 yards (44 m.),
towards the pumping station from the axe site. From the cleaned face, samples (series B)
were taken for pollen analysis. The stratigraphy was:

cm.
0— 40 Made soil.
40— 95 Shell marl.
95-205 Black sedge peat.
205-240 Alder-wood peat.
240-250 Silty clay.
250- Sand.
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The sands and gravels shown below the peats in these profiles form a bank on which
the pumping station is built: westwards along the drain they thin out and disappear,
the peat then resting on the surface of Gault clay, which also underlies the sands and
gravels.

Examination of the bank confirmed the threefold division of the peat beds evident
in these three profiles: Material digested with alkali in the laboratory yielded clear
confirmation of the field diagnoses of the peat types. Throughout the fibrous sedge
peat the samples were rich in rootlets of sedge, and most of them contained the fruits
of the sword sedge (Cladium mariscus) which still grows abundantly in Wicken Fen, a
bare mile away, and which very probably formed most of this peat. This same layer
yielded some oospores of the Characeae (stoneworts), decayed moss stems, and the
middle of the layer in series B was interrupted by a thin layer of small twigs and
abundant wood.

From the basal wood peat the trees mentioned were identified microscopically, also
one fruit of alder, together with two fruits of Carex sp. and one fruit of Ranunculus.

It will be recognized that the gross stratigraphy is the same as that at Wicken B and
Reach Lode B. As at those sites, the pollen diagrams yield strong confirmatory
evidence of the local stratigraphy, as well as clues to climate and chronology by their
reflexion of the general forest cover of the uplands.

The diagram from Swaffham Drain B (figure 11) shows two very striking maxima in
the Alnus pollen curve, one near the beginning and one near the end of the profile. Of
these the former develops within the layer of wood peat. If we maintain the interpre-
tation already advanced for Wicken B and Reach Lode B, it will be clear that the two
Alnus maxima fall into zones VII b and VIId, with the depression corresponding to the
fen-clay stage of zone VIlc.

Indications of the nearness of zoneVII-VIII at the top of the diagram may perhaps
be seen in the rising Pinus and Betula. As at Wicken and Reach Lode, this horizon
would still be beneath the shell marl.

The pollen diagram of Swaffham Drain A (figure 10), taken at the axe site itself,
evidently covers a shorter sequence than the B series, and represents only the basal
portion of that series. It shows the same Alnus pollen peak giving way to high values
for Quercus pollen where the wood peat layer is replaced by sedge peat. The axe
horizon was just above this transition, therefore lying just over the boundary between
zones VII5 and VII¢, the only two zones here covered by the pollen series.

I am very much indebted to Dr Grahame Clark for an opinion on the typology of
the axe. He informs me that axes of this type are commonly associated with both
Neolithic A and Neolithic B cultures, but that their use probably persisted during the
Bronze Age in places where conditions delayed the widespread adoption of metal.
A rock-slice from the axe was cut and examined by Dr F. Cole Phillips and Dr
Nockolds of the University Department of Mineralogy and Petrology, Cambridge.
They reported that the axe is made of a ““rather decomposed andesitic rock”. Mr F. S.
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Wallis of the Bristol Museum and Art Gallery reported that the axe was made of the
Graig Lwyd rock of Penmaenmawr, north Wales. In 1919 Hazzledine Warren
described at this site a ““neolithic Sheffield’, a tremendous prehistoric manufactory of
stone axes (Warren 1919, 1922), and since that time the products of this site have been
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Ficure 10. Pollen diagram from the site of discovery of the Neolithic stone axe on the Swaffham
Engine Drain near Upware. For symbols see figure 7.
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Ficurg 11. Pollen diagram from site on Swaffham Engine Draln near Upware. This site is
adjacent to the Neolithic axessite (figure 10), but covers a longer sequence of undisturbed deposits.
For symbols see figure 7

found very widely in this country. After seeing rock slices, kindly sent to us by Mr
Hazzledine Warren, from flakes taken at the flaking sites on Graig Lwyd itself,
Dr Cole Phillips and Dr Nockolds agree that the marginal part of the Penmaenmawr
intrusion very probably did supply the axe material. Professor O. T. Jones, F.R.S.,
agrees with this view, and the absence of other known sites of the manufacture of such
andesitic axes makes this derivation almost certain. In this case, Dr Grahame Clark
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informs me that it cannot well be earlier than Neolithic “B” in age, nor is it likely to
be much later, a dating of great interest in view of the stratigraphy of the finding-place.

It accords satisfactorily with the archaeological correlations so far mentioned, that a
late Neolithic horizon should fall into the end of zone VII) or the beginning of
zone VIl¢, for at Shippea Hill the Neolithic ““A’ horizon was in the early part of
zone VIIb. Moreover, in the investigations made by the Fenland Research Committee
on the Essex coast (Warren ef al. 1934), it was shown that continuous occupation of a
living surface (now revealed on the shore) had lasted until the “B”’ beaker period, and
then had apparently been ended by the deposition of a blue clay which was regarded
as the equivalent of the fen clay farther north. Itis very striking that here at Upware
we again have an artifact of late Neolithic age just below the presumed horizon of the
base of the fen clay. The likelihood that the transition from zone VII5 to VII¢ at this
axe site really corresponds with the phase of increasing wetness produced by the fen
clay transgression is not contradicted by the levels, for this boundary at the Swaffham
Drain sites lies at —3 ft. O.D.

Brett Fen. In the agricultural operations on the drained parts of Burwell and
neighbouring fens, large trees are constantly encountered. As the drained peat wastes
away they come within reach of the plough and must then be dug out by the farmer.
They are usually prostrate oaks, often of great size, for example 70-90 ft. of straight
bole below the first branch, the form of a typical high forest tree. Several such trees
were encountered in the east boundary dyke of Brett Fen, quite close to Wicken Poor’s
Fen. It was of interest to determine the growth conditions of these trees, and in
August 1933, with Dr T. M. Harris, the author excavated a large stump visible in this
dyke at about 40 yards south of Monks’ Lode. The tree had a radius of about 0-4 m.,
and showed about thirty-five annual rings per decimetre. A section dug about 1-5 m.
from the centre of the tree showed 0-8 m. of peat overlying stiff grey clay with typical
Gault clay fossils. Stout roots of the oak penetrated directly into this clay to a depth of
at least 1-0 m., thus showing beyond doubt that the tree antedated the phase of water-
logging and peat formation. This is doubtless true of most of the big trees excavated at
this level. Nevertheless, the lower peat is densely crowded with wood, mostly alder,
and clearly represents the fen-wood phase (zone VII?) already described.

The comparative dryness of this part of the Fenland in the oak-forest and alder-wood
stage corresponds with the frequency with which polished stone axes have been found
there.

It will be recalled that Fox (1923) has also laid stress on the abundance of Bronze
Age remains from this portion of the Fenland. The sites we have so far examined all
show the indications of alder fen woods in zone VIId, but very little indication of
dryness in the gross stratigraphy. It seems probable that such effects of dryness were
still more marginal than the sites we have here described, or were more developed in
zone VII-VIII which lies at the top of our diagrams. By now peat digging, coprolite
digging and peat wastage have removed most of the peat from which much evidence
could be sought. '
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Methwold Fen—W. Methwold Fen is a large area lying between the “island” of
Southery and the Chalk upland of Methwold to the east. It is convenient to consider
it here, for, although rather far distant from Upware and Wicken, it also contains long
pollen series which lie at, or outside, the margin of the fen clay. The first of these sites,
Methwold Fen—W, is on the property of Mr Steward, 1-9 miles (3-1 km.) north-east
of Southery, about 500 yards (457 m.) north of the north-west corner or Decoy Wood,
and about 500 yards west of the road between Sam’s Cut Drain and Five Mile House
on the Wissey. This position is rather close to the upland on which stands the village of
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Ficure 12. Pollen diagram, Methwold Fen, W. Sparseness of pollen is responsible for the long
gaps between counted samples.

Hilgay. The pollen diagram (figure 12) suffers from a large gap (180-230 cm.) in which
pollen was too sparse to count, but is understandable by reference to the Wicken B
diagram (figure 8). The Tilia curve at the base is very similar. It is clear that the
diagram above 130 cm. should go into zone VII-VIII: the Pinus, Betula, Ulmus and Fagus
curves indicate this clearly and the rest do not disagree. Below 130 cm., the diagram
falls entirely into zone VII, and, judging especially from the behaviour of the Alnus-
Quercus relationship and the Tilia curve, we have zoned the diagram 130-230 cm.
zone VIId, 230-315 cm. zone VII¢, 315-330 cm. zone VIIb. Unfortunately, the gross
stratigraphy was difficult to make out, but the field record shows at 270 cm. down-
wards a transition to a grey silty peat full of Phragmites. This falls in the zone VII¢ and

VoL. 230. B, 35
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may well represent the marginal fen clay itself, for the underlying fen floor at 330 cm.
is coarse sand and gravel. The field notes also record wood as more abundant in the
peat between 150 and 250 cm., which would fall within zone VIId.

Queen’s Ground, Methwold Fen. This site lies close to the fen margin, 1-8 miles (2:9km.)
south-west of the village of Methwold Hithe. It is of particular interest as the site of the
discovery of a late middle Bronze Age spear in conditions which allowed its provenance
to be established with fair certainty (see references in Parts I and II). Its horizon is
given in the pollen diagram (figure 13), and it is interesting to note that at the same
horizon in the peat cuttings close by was found a prostrate yew tree with a double
trunk 12 ft. (3-6 m.) long, and a root crown indicating growth in situ. This reflects the

QUEENS CROUND, METHWOLD FEN. APPROX. HORIZON OF LATE MIDDLE BRONZE AGE |ZONE
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Ficure 13. Pollen diagram at Queen’s Ground, Methwold (referred to in map of figure 1 as
Methwold Fen, “E”’). The probable horizon of discovery of a late Middle Bronze Age spear is
shown just above the top of the diagram.

dry conditions of the period and confirms the suggestion that the diagram above
50 cm. falls in zone VIId. The rising Pinus curve agrees with this and makes it not
improbable that the spear and yew-tree horizon was at the base of zone VII-VIII.
From 50 to 130 cm. falls into zone VII¢, and from 130 to 205 cm. into zones VIIa
and b, in which the Alnus curve is very high. From 205 cm. to the base, which lies
upon boulder clay, the diagram falls within zone VI¢. The transition VI-VII is very
clearly marked by the replacement of Pinus and Betula by Alnus, and the high Tilia
values at the base of zone VIIa are very typical. It is unusual to find peat of zone VI
in Fenland sites other than the old river channels: its occurrence here is probably
related to the springs which emerge from the chalk at the fen margin close by.

The gross stratigraphy, although carefully investigated, yielded an extremely diffuse
picture of the conditions of peat formation and can hardly be said either to support or
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refute the interpretation we now put upon the pollen diagram. The exception to this
is the Taxus rooted at the spear horizon.

C. The Woodwalton district

The stratigraphy of sites within this area has already been considered in detail in
Part I of this series (Godwin and Clifford 1938), and it will only be necessary to
superpose on the pollen diagrams the general zonation now proposed.

Ugg Mere F. 1tis clear from the pollen diagram (figure 14) that no deposits of zone VI
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Ficure 14. Pollen diagram at Ugg Mere, F, near Woodwalton, Hunts. The diagram passes

through fen clay but stops at the base of the shelly deposits of the former mere.

35-2
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are present, practically the whole of the samples fall within zone VII, and the presence
of a typical development of the fen clay itself allows us at once to distinguish the sub-
zones b, ¢ and d as shown. The relationship of Ulmus to Tilia pollen has already been
discussed in the earlier paper, and it will be noted that if the base of zone VIId is
drawn at about 70 cm. the behaviour of Ulmus and Tilia corresponds with that in the
fen districts already described. The upper peat at this site is extremely compressed and
probably extends over both zone VIId and zone VII-VIII. In the latter Sphagnum
peat developed, and this was followed, at the top of the diagram, in zone VIII, by the
formation of the calcareous mere deposits. The gross stratigraphy and the high Alnus
pollen curve below the fen clay show that during this time brushwood developed.
Probably below 300 cm. the diagram represents zone VIIa.
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Ficure 15. Pollen diagram at Trundle Mere, B, near Yaxley, Hunts. The site is in the
bed of the former mere.

It is instructive to compare this diagram with that for Old Decoy (figure 4) where, in
a rather distant part of the fens, the pollen series crosses the fen clay in a similar manner.

Trundle Mere B (figure 15). Aswith Ugg Mere F, most of the series here liesin zone VII.
Zone VIII probably begins right at the top of the diagram and corresponds with the
calcarious mere deposits. Zone VII-VIII begins at 130 cm. and includes a marked
Betula maximum caused by the local development of birch woods on the surface of the
raised bog following increasing dryness. The Ulmus maximum and disappearance of
Tilia at the base of the zone are characteristic, and there is also a small Pinus maximum.
The fen clay is not represented here, and it is not altogether clear where the boundaries
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of zone VII¢ should be placed. We have already given reasons for putting the contact
with VIIj at about 210 cm., but on analogy with the Wicken-Upware district it may
well lie at about 300 cm., below which level Alnus preponderates. If this view is held,
the high Alnus values between about 190 and 130 cm. fall into zone VIId and between
300 and 190 cm. is zone VIIe¢.

Woodwalton Fen A and Ub. Both these sites are so marginal that the local conditions
have a tremendous effect on the pollen diagrams. Their interpretation and correlation
have already been discussed, and the zonations shown in figures 16 and 17 are based
on this analysis. Above the fen-clay zone, VII¢, is the marked alder maximum of zone
VIId, and, following this, the zone VII-VIII in which the raised-bog peat layers
developed. Unfortunately, the conflict of local and regional influences make interpre-
tation of the diagrams particularly difficult.
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Ficure 16. Pollen diagram at Woodwalton, A, Hunts. The diagram is profoundly affected by
local influences.

D. Sites with peat over fen clay and covered by fen silt (figure 19)

The five sites discussed here can be considered to correspond in a stratigraphical
sense with one another. In each the pollen series has been taken through the upper
peat bed where it lies above the fen clay, and where at the same time, it is sealed in
by a deposit of the upper silt.. At Pear Tree Hill the upper silt is part of the general
silt cover of the Fenland; at the other sites the top silt is that of one or other of the
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roddons which represent the landward extension of the upper silts. Three Holes is the
site of a Romano-British settlement, pointed out to me by Major Gordon Fowler,
about 0-7 miles (1-1 km.) north-east of Lakes End near Upware. The peat bed was
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Ficure 17. Pollen diagram at Woodwalton, Ub, where pine stumps are now visible at the
-ground surface.
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Ficure 18. Diagram to show the usual drift of the pollen curves through zones VIId and
VII-VIII. There has been no attempt to indicate true percentages, and it must be realized that
there are considerable variations from this scheme in some sites.
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Ficure 19. Pollen diagrams from five sites in which the upper peat lies over fen clay and is covered
by the upper silt. The upper silt at Three Holes, Pear Tree Hill, Nordelph A and C, and probably
at Poplar Farm also, contains Romano-British remains.
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covered by 90 cm. of silt, in which there were abundant Romano-British remains. This
silt is part of the huge roddon of the Old Croft River, the former main estuary of the
Fenland, the centre of which follows a meandering course to the north about one mile
eastwards of this site. '

Below the peat bed a blue silt extended to a further 5-5 m., and no lower peat was
encountered. This must have represented the estuary deposit of the fen clay period, a
suggestion borne out by the foraminiferal analysis of Dr Macfadyen (1933).

The March Roddon site has been described in detail in an account of the origin of
roddons (Godwin 1938); it lies 1-6 miles east-south-east of the centre of March, on a
roddon which is a tributary of the very large roddon which carries the Roman Cause-
way from Denver by March to Peterborough. Clay ““squeezes” of a type common in
the Romano-British period were found in the roddon silt here and the fen-clay surface
was clearly exposed.

The site at Pear Tree Hill lies just to the east of Pear Tree Hill farm and 0-29 miles
(0-45 km.) east of Coldham station on the railway between March and Wisbech. It is
of interest in that the surface of the overlying silt in the nearby fields showed abundant
traces of Romano-British occupation. The site is shown in one of the fen sections in
Paper II of this series (p. 376, figure 33, Godwin and Clifford 1938).

The two sites at Nordelph have been referred to in the same paper; the roddon silt
at this point was demonstrated by Kenny to be of Romano-British age, and we have
already indicated that the pollen diagrams, especially the non-tree pollen, afford
evidence of local dryness during the peat formation.

It will probably be a convenience to cornsult, for this and the following series of
diagrams, the diagram of figure 18, which has been drawn up to demonstrate the
appearance of the pollen curves when they appear in their most recognizable shape,
through the zones VIId and VII-VIII, which lie above the fen clay but below the
lake marl or roddon silts.

Nordelph A. The lower part of the diagram (122—70 cm.) shows high Alnus values and
diminishing 7ilia: this is VIId. At 70 cm. is a Pinus maximum marking the onset of
zone VII-VIII, in which the Betula is high and Tilia absent. The non-tree pollen
described in Paper II indicate that all the peat here was formed under dry conditions
which probably were most marked in the zone VII-VIII.

Nordelph C. The series at this locality corresponds closely with that for Nordelph A,
but, although including all zone VII d, stops short, possibly through wastage, just above
the transition to zone VII-VIII.

March Roddon. 'This series appears to be roughly comparable with that from
Nordelph A. It has the lower half in zone VIId, with high Alnus and high Tilia at the
base, and an upper half (zone VII-VIII) with high Betula and no Tilia. The boundary
between the two zones is not here marked by a local Pinus maximum: possibly it is
represented by local Quercus.

Three Holes. 'This site differs from the preceding three in that already at the base
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Tilia is disappearing, there is high Pinus, whilst very soon high Betula values occur.
There can be little doubt that only zone VII-VIII is represented.

Pear Tree Hill. The conditions at Three Holes are repeated closely here: little of any-
thing besides zone VII-VIII is present. At these sites, which lie nearer the sea than
any hitherto considered, it appears that fen clay formation continued to the end of
zone VIId.

E. Sites with peat above and below fen clay

Under this heading we include three diagrams from the Wood Fen area, between
Littleport and Ely. These have been already considered in relation to the local strati-
graphy (H. and M. E. Godwin and Clifford 1935 ; and Paper II of this series). A fourth
site lies quite near, in Black Wing Drove, Prickwillow, about 1000 yards (914 m.)
south of Prickwillow bridge, and 420 yards (385 m.) south-west along the deep drain
from Padney Hill Farm. In all these sites the ground surface is peat, which has wasted
to greater or less extent.
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Ficure 20. Pollen diagrams from two sites at Wood Fen, between Ely and Littleport. Wood
Fen “A” is just beyond reach of the fen clay and passes through well-marked ““forest horizons ™,
Wood Fen “d” is at the margin of the fen clay.

Wood Fen A (figure 20). The non-tree pollen and the local stratigraphy indicate that
at this site, which immediately adjoins the edge of the fen clay, zone VII¢ lies between
about 90 and 120 cm. In zone VII b, which preceded it, there was development locally
of Quercus-Taxus woods on peat, and their growth was only interrupted at the end of
zone VII¢c. From 90 to 70 cm. is zone VIId with Alnus predominant, and above 70cm.
is zone VII-VIII, in which subacidic Pinus woods developed. The behaviour of Betula,
Ulmus and Tilia is consistent with this view.

Vor. 230. B. k 36
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Wood Fen ““d” (figure 20). This site lies close to ““A’” and shows thin fen clay separating
two narrow peat beds. The upper peat is clearly referable to zone VIId, and the single
sample from the lower peat is consistent with zone VIIb, although the Tilia is
abnormal.

Black Bank (Wood Fen, f) (figure 21). This site, although so close to the other Wood Fen
sites, is remarkable in showing no effect of local pine woods. Itszonation is quite clear,
however, if compared with that of the March Roddon site already considered. The
upper peat shows from 125 to 70 cm. a dominance of Alnus with high basal values for
Tilia: this is zone VIId. At about 70 cm. is the onset of zone VII-VIII with rising
Betula, extinction of the Tilia curve, some Fagus and probably local Quercus.

The single sample from below the fen clay (here 145 cm. thick) is consistent with
samples from zone VIIb.
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Ficure 21. Pollen diagrams from two sites near Ely, which have peat above and below the fen
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