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POLLEN ANALYSIS OF THE IIOYDS BANK SEDIMENTS, YORIC 5 R.A. Greig

7.1

The organic material from LLoyds Bank., .r addition to the studies
of the bones, insects and p.ant macrofoss.ls, was subjected to
pollen analysis. This was a somewhat unusual step at the time,

for this approach had been rejected by Godwin & Bachem (1962)

‘when dealing with similar deposits from York. A few spectra were
examined from this type of material by Cundill in Radley (1972).

The excavations of this Lloyds Bank site and the pollen content

of some of the sediments was briefly reported in Buckland and other:
(1974 ), and at that stage a description was all that proved possible
with the pollen resuits. Further work (e.g. Greig, . ST
1978) attempted characterisation of the pollen spectra obtained fror
a series of pollen analyses. A wide range of data was used in addit-
to that from the pollen, in an atbtempt to improve the resolution

of interpretation possible (Greig 1981a). Pollen analysis of some
other deposits in and around York has provided further data which
can be of use in the interpretation of this Lloyds Bank material

(e.g. Greig in Kenward et al, 1978).

1.2
The first pollen preparations, made in 1973%, were not very good, bul

when more suitable techniques had been developed for dealing with
such archaeological deposits (rather than natural sediments) , the
pollen was found to be fairly abundant and well-preserved in all
the samples examined. Success in pollen analysis %ﬁi%ﬁchaeological
material depends upon the care and thorcughness withibasically
standard methods of preparalion are applied, with a few detail
improvements. It was discovered that parasite ova (Trichuris,
Ascaris) show up woll in pollen preparations, especially when they
have not been exposed to acetolysis. Latterly it has been the
practice to sub-sample preparations béefore the acetolyéis stage if
it is suspected that parasite ova may be present, to make sure that

they are detected.

1.5

Monolith samples of about 1m2 were taken from the LB III1 excavation
and sub-sampled for the early counts, which are numbered according
to thelr relative position on one of those successions; it had been
noped to link these back to the archaeological sections. The sample
from LB II were collected according to the dist inguishable layers
gseen durlng excavation. Tlant macrofossils and insects have been

studied from the same basic samples, although the layer samples may
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not necessarily be homogeneous. Some samples were not analysed for
pollen. The sediments are not described in detail; they were
generally of a humic nature, but with a range of minerals ranging
from clay to sand gize. Samples 17, 18, 20 and 31 were blacker,
with leather offcuts but otherwise there was very little visible
difference between them. Sediment description and sampling would
have been easier if small monolith samples of about 2% x 10 x 10 cm
had been collected so that the sections could be re~assembled and
thoroughly studied under laboratory conditions rather than on site
in the gloom of the basement.

2.1,

The results are presented in histogram form (Figs 1,2 ) as a
"pollen diagram' to facilitate comparison of the results from
sample to sample. This 1g not a pollen diagram in the true sense
because the samples do not come from a stratigraphic succession

but rather from a series of archaeologically more or less distinct

layers.

The pollen records have been arranged in ecological groups as far
as possible, for the sake of clarity. Some pollen records could
represent plants from a range of habitatsg, and although the
macrofossil records sometimes help decide which plants are most
likely to have been the scurce of a particular pollen record,

there are inevitable some clashes and misfits. A phytosociological
approach has not been employed, partly because the pollen records
cannot yet be matched with such finely resolved plant communities

as can macrofossils (Willexrding 1978).

The forest tree group on the pollen diagram (Quercus, Tilia, Ulmus
includes what are believed To have been the main constituents

of lowland forest in eastern and central England before clearance,
and to a large extent afterwards (Rackham 1981). The forest tree
pollen records do nobt necessarily show extent and proximity to York
of such forest, because these trees also grow in woodland relict
hedgerows and other places, but it provides a guide which can be
compared with the results of conventional pollen diagrams from

around York.

The next group, consisting of trees of open woodland and scrub
covers a wide range of pogsible habitats. Some of these trees nore
often grow on acid heathland, like Pinus and Betula, others on
wet land (Alnus and Salix) or as weed shrubs on land richened

by buman activit like Sambucus nigra. Rosaceous btrees like
N J s g

Crataepus and Prunus are likely to have been seriously under-



(2)

represented. Pollen recordi are especially important in detecting
signs of trees because taey are not well represented in the seed
record.

The wetland plant group has Polygonum persicaria included with

P. bistorta in order to save space. The Umbelliferae records
are here, although this family has members which grow in most kinds

of vegetation, including wetland. Ericales, suggestive of heathland
have no heading, like parasite ova (not included in the pollen sum)

which are indicative of oxcrement.

- Figure 2 starts with a group of records from probable grgssland
plants such as grasses, hawkweeds, dandelions, plantains, clover
and knapweed which can be seer: commorly on grassy banks and roadsid:
The Leguminosae pollen records, alcthough all combined to save space
(except Vicia faba) are largely comprised of Trifolium repens and

Trifolium pratense, with a small amount of lotus type.

The group of records from crops and weeds of cultivated land starts
with Cerealia. It was often difficult to identify these grains in
their crumpled state, and attempts to obtain a consistent separatio:
between wheat, oats and barley proved unsuccessful. Cannabiaceae
records probably represent both hops, which may have been gathered
from the wild, and hemp which was cultivated. Compositae (Tubuliflc
is a large group. Much of the pollen was of Anthemis type and thisg,
together with the abundant seed records of Anthemis cotula justifies

the placing of this pollen group among the weed records
A few grains of Vicia faba were found, and these are practically

the only evidence of an important food plant.
Other weed records include Artemisia, Chenopodiaceae, Caryophyllacea
(Stellaria seeds were commony, Cruciferae (Rhaphanus rhaphanistrum

seeds were found) Rumex and Urtica. Iinally, an indication of the
diversity or otherwise of the insect fauna is given, after Kenward
(1978) and in this volume.

2.2

Before considering interpretation, and inevitably all the other dats
from Lloyds Bank, it is instructive to examine the pollen records
alone,'starting with the tree pollen. The most abundant tree pollen
here is Alnus, Corylus, Betula, Quercus and Sambucus in decreasing

order of abundance. Although this will not necesgssarily reflect the

relative abundance of those trees and shrubs, it does provide a

means of comparing the other pollen records. The pollen diagram from
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the organic deposits at the site of the Ebor brewery in Aldwark
shows a similar pattern, as do the results from analyses of Roman
soils from Skeldergate and Coney Street (AY 14/%, AY 14/2).

These predominant taxa are among the most pollen productive
(Andersen 1970) so they will tend to overshadow the records of
less productive trees like Tilia and Ulmus which are surprisingly

abundant when this is tsken into consideration. Ilex, Crataegus

and Fraxinus are probat.y aiso more important than their pollen

records would Sugggsta % 13 not possible to estimate how many
or n

trees were inLViking York from these records. Betula, Corylus,

Alnus, Salix and Sambucus n.gra are commonly found in towns now,

mainly because of their abllity to colonise waste ground rapidly,
and so these records are the most likely to represent local scrub,
together with Ilex, Crataegus and Fraxinus. The large record of
Sambucus nigra pollen in sample LB 11 29 18 exceptional; perhaps

that part of the deposit contained some remains of elder flowers.

The records of wetland plantsg are fairly small in importance and
variety compared with peatland pollen analysis gites. Since this
is a dry land occupation site these plants were probably brought
in, together with their pollen. The Ericales pollen could also
have been brought in on heathland vege®tion, but the consistent
"appearance of small amounts of Ericales pollen in most of the
pollen regults from York suggegts thsat at least some probably came

from heathland around York. The uniform Ericales pollen record
from Lloyds Bank can be compared with that from the Ibor site
where the amount appears to have greatly increased with time,

probably coming from heathery material brought into York.

The parasite ova Trichuris and Ascaris were probably present in
small amounts throughout the deposit, but they were destroyed by
acetolysis in some samples, gilving an incomplete record of their
past presence. These worms infesﬂ a range of animals including
mankind and the presence of ova 1s an almost certain sign of the
remains of excrement in a deposit. The numbers of ova afe much
smaller than were found in a latrine (Greig 1981b) where they
outnumbered the pollen. If the infestation of human and animal
populations has remained nearly constant, these York deposits

do not contain much excrement.

The grassland plants group contains some interesting pollen recors

Centaurea scabiosa (greater knapweed), of which % pollen grains we

found, grows on dry - grassland, ks

¢ and the plant is not recorded from
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the Ouse and Foss region of Yorkshire (Baker 1906). Gentiana
?pneumonanthe, (marsh gentian), of which 3% pollen grains were

also found, does grow in this part of Yorkshire, on Stockton and
Strensall Common (Baker 1906). The flowers are very attractive,

s0 it is possible that they arrived in York as a result of deliberat
gathering, rather than having been collected with a mass of other

plant material.

Among the crop plant records, Vicia faba (broad bean) is very
under-represented, for & tean pod contains only about 200 pollen
grains compared with arvour. 40,000 tor an ear of wheat (Greig 1981a)

The 5 pollen records proosaocly come civner from-beans or bean straw,
demonstrating the presence of sn inmpcrtant crop plant whose remains
do not otherwise survive unless charred, and this 1s a rare chance,

although charred remains were founc at Hedeby (Behrel1969).

A range of weed taxa are represented, although some of these appear
to be very under-rvrepresented in the pollen record. This is partly
compensated by pollen records of weeds like Artemisia the seeds of

which do not appear to survive. The presence of Solanum nigrum

pollen draws attention to the need for an extensive pollen reference
collection when dealing with archaeological meterial, which can
contain poflen types that would not normally be encountered in
naturally deposited sediments. It is interesting to note that
Centaurea cyanus (cornflower) pollen was not encountered among the

6,397 pollen grains counted from Llo%%ﬁe?%ﬁkﬁnp%%l%%;%

the upper part of the Ebor pollen diagraﬂﬁ and that from Askham Bog,
and would therefore appear to have been introduced to the York regic

d'ppear in

at some stage of the medieval period.

The pollen record is very good at showing up some aspects of the
nature of the depogits, such as the itrees, grasses and cereals.
Thig, however, a biased picture of the remains and incomplete

without consideration o7 a range of further evidence.

3.0
There are several drawbacks to the use of pollen results on their

own. There are uncertainties because of the level of identificatior
possible in pollen analysis so that, for example, the exact
identities and hence ecological affinities of groups like the
grasses are largely unknown but for occasional macrofogsil records.
There are also uncertainbics because- the pollen could have arrived

in the deposits in so many different ways, such as from the atmosphe

or contained in vegelation.
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There are three main ways of overcoming these problems. One is

to assess the likely nature of the archaeclogical deposits, and
then to test these ideas against the data obtained, both from
pollen analyses of the deposits and also of modern materials.
Another approach is te employ additional data from the deposits
such as that obtained from plant macrofossils and insect remains,
as well as paying careful attention to anything relevant in the
way of archaeological data relating to the deposits. This can hely
to amplify and confirm findings from the pollen record, and
provide 1information on aspects of the deposit that are not
evident from the pollan data. A third apgﬁ%gch 1s to compare
Lloyds Bank data with that from other SiteS,Lso see which features
are commonplace and which are unusus.. [t 1s also useful to compar:
the data with that from sites where nn evidence for the nature

of the deposit may be clearer.

3.7,

The first approach, that of considering which materials are most
likely to have to have contributed fo the remains at Lloyds Bank
is summarised in Tig %. Such a list will have to be modified

in the light of experience, but it provides a starting point.
.8ince there are no longer any sites like these Viking cities in
occupation now, it 1s necessary tocongider farmg in remote places
and folk history records to find out how people lived before the
availability of good building materials became widespread.

Records from Ireland (Estyn BEvans, 1957) and the Orkney and Shetlas
Isles (Fenton 1978) are very informative: it is interesting to not
for example, that thatch roofs were often renewed annually, made
with turf, straw and heather (all pollen-containing materialsg).

The study of the pollen content of materials like thatch, so vital
to this work, is dogged by the problem of trying to find out what
materials like hay consisted of in the past. In this respect
archaeologists in the nineteenth century had an advantage over
workers of the present generstion because the countryside had not
changed as much as it has mince the introduction of mechanisation
and chemicals. Presents day archaeclogical botanists have to reses
details of weed communities and crops as well as trying to identi

their remains in archaecological deposits.

Results go far show thab there are somebimes clues to the source
of pollen, such ag cryptogan spores which are often common in
soil pollen spectra, or parasile ova where pollen may have come
from faeces. Tt is hoped thal new results will permit &
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refinement in the "pollen evidence" column of Figure 3. At
present there are problems, such as the identification of the
range of materials which would contain the pollén—-of grassland
vegetation. Grass occurs in a great range of vegetation types,
and its remains could occur in materials as diverse as turf and a
amimal dung, so it is a long~term project to investigate various
Kinds of grass products and their pollen spectra. Hay meadows
today often have a sowh sward-which is probably very different
from those which were current in the past. Pollen analyses of
modern hay are therefore being concentrated on samples from

moye 'matural fields whicr might approx.imate to past hay meadows.

The rémains of cereals seem to be i1dentifiable from pollen as
rhachis fragments (Robinson & Hubbard 1977, faeces (Krzywinski 197%¢
and a number of other products (Greig 1981a).

Heathery malter seens to leave a clear record, but some other
materials likely to have been used, like brushwood (perhaps in
wattle and daub construction) are potential sources of pollen

as shown by modern pollen dispersal studies (Krzywinski 1977).
Industrial waste ig of great potential interegst, for the remains
from processes involving plant materials would probably leave

gsome trace in the pollen record, but so far there seems to be 1ittl:

gsign of this.

5.2
Additional biological evidence 1g very useful for the understanding

of pollen results such as these. The various studies on organic
archaeological material usually have to be carried out by
different specialists because of the demands of the different
digciplines involved, such as botany, entomology, vertebrate
zoology etc. The final results, on the other hand, can be compared
with one another very usefully to give a more balanced picture

of what has gone on, compared with the results of the various
studies congidered in isolation. The results from the studies of
plant macrofossils (D.W., A.R.H. ) have been used to provide
extra information for interpretation of these spectra. Entomologic
evidence (H.K.) is also useful, providing data on aspects such

as the "indoor" or "“outdoor'" nature of a deposit.

5.5

There are only a a few other organic archacological deposits with
data comparable to that from York, from pollen, plant macrofossils
and insects. Material from a Welsh March casfle at Hen Domen Ogaﬂc_
ig usetul because is appears to have been sealed in a pit and }

may be less disbturbed than the York deposits. A medieval



(8)

latrine deposit has alsco provided evidence of what may be expected
from faecal material (Greig 1981b) . '

4.1 Interpretation
Figure 4 summarises the dava considered mcst significant for the

interpretation (insofar as possible) of these iayers. The main
characteristics used have been discussea Greig 1981a) and are

briefly as fdllows:

Characteristics of naturs._y d.spersed pollen (in situ or otherwise

high tree and shrub polie . ao.adw ¢ »:Jw 0 Insects and diverse
fauna, high Compositae (L)} poli<y tut Few seeds, high Plantagp
lanceolata, Leguminosae ard ara.° eas oo len,

Characteristics of human d.sperssa pusien
Compositae (L) pollen and sewds, nign Cerealia pollen, Compositae (¢

pollen and weed seeds, superabundant insect fauna, low diversity.

Samples 8, 9, 10 and 12 form a group with similar characteristics,
suggestive of naturally-dispersed pollen. The high tree and shrub
pollen values would appear to represent the natural pollen rain

in and near York, for similar values were obtained from buried soil:
albeit of Roman date, at Coney Street (AY 14/2) and at Skeldergate
(AY 14/3). These samples also have signs of the "Gramineae local"
type of spectrum with high Compositae (L) pollen but very few seeds.
although the amount of tree and shrub pollen masks the abundance

of Gramineae pollen. This type of pollen spectrum is a peculiar
feature of some archaeological deposits, and it must be emphasised
that it 18 not the result of the differential destruction of
fragile pollen leaving the robust Compositae (L). This spectrum

is thought to arise from vegetation growing'very close to the
forming deposgit with grasses, composites, plantains and other
plants of short grassland. An extensive flora of weeds of disturbe
ground, such as Chenopodium, Urtica and Polygonum was evident from

the macrofossil records, but not obvious from the pollen.

This evidence is difficult to interpret, because 1t is surprising
that an organic archaeological deposit should have such "outdoor"
characteristics and only a trace of signs of "indcors". This would
suggest that large amounts of decaying organic matter were probably
not present here. Mosg, turf and brushwood can all contain large
amounts of pollen that has been deposgited on them by natural means,

and such materials could also perhaps account for some of the
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outdoor beetle fauna as well. Turf seems tc be a likely original
constituent of these deposits, although moss, brushwood and various
other materials such as wetland vegetation may also have been preser
Turf was widely used as a building material until the advent of
corrugated iron and slate, in Scandinav.a and places such as Orkney
and Shetland, and it seems to have required frequent replacement
when used for roofing (Fenton 1978). The pollen and insect content
of these layers could easily be explainea if they had come from
turf, for the most part.’ The weed seeds could represent a disuse
phase, and they may tend to give & somewnat exaggerated impression
of the weediness of the surroundings because these plants are so
productive of seeds (weeds like 3bellcria media can produce 15,000
seeds per plant, Sobey, 1981). T+ s possible that these deposits
received some pollen from such weedy vegetation and other nearby

plants.

Sample 14 stands by itself, with the unusual characteristics of a
very large amount of tree pollen which might be suggestive of an
outdoor type of deposit, yet the fauna is of low diversity. It
is possible that tree pollen could have arrived in a rich source
like moss, ox some could have washed down from the layers above.
Anomalies like this are best studied in the light of the results
from a large series of samples, as have been used here. If only
a few layers had been studied, it would have been less feasible
to try to detect characterigtics with less confirmation from

comparing samples.

Samples 15 - 3% form a second distinct group of samples with genéra]
gimilar characteristics. They have large amounts of Cerealia poilen,
and pollen and seedg from Compositae (T) such as Anthemis cotula,

a cornfield weed of the past. Thig characteristic has been called
"Cerealia - human' because it would be hard to imagine circumstances
in which such a deposit could form naturally. It would seem to be
the result of straw having decayed to form part of the archaeoldgica
layer, acquiring a superabundant insect fauna as it rotted..

In addition to the signs of straw, some samples (18, 20 and 30) have
several signs of grassy vegetation which could come from hay or

other grassy matter (although weed grasses could also have occurred
in the straw). Grassy vegetation and its remains are a problem to
interpret; the pollen can be deposited naturally from short grasslan
be transported as a naturally-formed spectrum in turf, it can also
come from hay (and probably dung) and perhaps from other kinds of
grassy matter that might have been gathered in the past for various
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purposes. In the case of thses particular samples, the tree pollen
values are around the average, and Liguliflorae pollen values are
not particularly high, s0 the evidence for an accumulation of
naturally-deposited pollen is not strong. On the other hand,

the signs of straw from high Cerealia pollen, and a fauna with

high superabundants in two cases (18, 20) together with high
Gramineae pollen, and Compositae (L) pollen together with seeds,
provides strong evidence of the past presence of hay or other

gragsy plant material.

Tﬁe samples from TBT I lack the additiounal evidence from seeds

and insects, thus limi+ ing.the iccerprecation. One sample (4-6)
with high Cerealia poilern appears To represent mainly straw, while
the others have very T arge amounte of grass pollen suggesting

that they mainly cons:sted of grsss. The tree pollen values

were lower than was thne case 357 [Bit, so the turf or other sources
6f the tree pollen and otn«er outdoor" features of most of the

LBIT deposits seem to be itaprgeiy absent here.

4.2

The findings from Lloyd's Bank cannot be compared very directly with
the pollen diagram from Askham Rog, which is a few miles outgide
York (Kenward et al 1978) although it is interesting to try to

éee points of similarity. The Askham results show something of

the state of the landscape around York when the Lloyds Bank site
wag occupied, butthe flora which grew on and around the bog is

so strongly represented in the pollen diagram that the state of

the dry land vegetation of the area is hard to tell, and the dating
of the levels of the pollen diagram is not very accurate. Work is
in progress on a detailed profile in an attempt to solve some of
these problems and the uncertainties which come from a bog where
peat cutting has taken place. The greater Signs of tree pollen

at Askham Bog are as expected, although much of this woodland may
have been growing on or close to the Bog as it does today, leaving,
the countryside largely deforested apart from hedges and small wood:s
The arrival of Centaurea cyanus can be seen to occur, and the part

of the diagram contemporary with Lloyds Bank is probably just beneat
this horizon, where Cannabiaceae pollien also increases, correspondi:
with the finds of hemp and hop macrofosgils at Lloyds Bank. A

grain of Centaures scabioga pollen shows thal the grains from Lloyd:

Bank may have been of %8%31 origin, although the greater knapweed

does not grow near York (Baker 19006).
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Viking remaing at Hedeby yielded moss polsters which had been
gathered outside the settlement. The pollen analyses (Behre 1969)
show something of the vegetation around Hedeby and hardly
surprisingly, show lltﬁl?L%% the human-transported pollen so abunda
in the samples from Lloyds Bank, with Cerealia ., always less
than 8% total pollen. Mosses were not readily visible in’the York
deposits but 1t is possible that such material, mixed with the othe
organic matter, could nave given rise to the high tree pollen value

noted, as in the case oi sample 14.

Some other organic deposies have extremely low tree pollen values,
as 1if almosgst all the ne.ler had come from the plant material like
hay or straw, rather un:wi from other sources. At Hen Domen (Greig,
unpublished) the motr <¢ bailey castle had a pit full of organic
matter which had very ..icle tree and shrub pollen (less than &%)
nor much sign of an c.uvaocor insect component. A find like this may
show what can be expe :vea from the remains of fairly pure ocrganic
material, in this case apparently used in stables, judging from th
finds of horsge-shoe nails. Deposits such as this seem to be crucia
to the understanding of organic materials used in the past, for
where there is fairly clear evidence as to origin and content of

"a limited range of plant remains the interpretation is straightfor

and these findings can be usefully applied to complex mixtures, su
as those from Lloyds Bank. A latrine, which apparently contained
the remains of plant material used in domestic flooring (Greig 19¢
is also interesting to compare with the Lloyds Bank results. It
also has very little tree pollen or "outdoor'" signs, and very lar
numbers of parasite ova which may be a sign that at York faecal
material was only a small proportion of what was there.

Only a few samples (LBIT 30, LBIII 4—6)_seem to have gimilarly
slight signs of tree pollen.

Organic deposits of the York type seem to be falrly common in.

i &, Faegri 19

Krz
post-Roman urban remains such as London (Scal yﬁ&%&? Bergen A

Cracow (Koperowa in Wasylikova 1978) but these examples- seem to
be some of the few cases where pollen analysis has been reported.
High cerealia pollen appears to be a common feature of these, but
lack of other botanical and entomological data makes 1t hard to
make a comparigon. It is not known why these organic deposits
accutulated. Restricted drainape and flooding may not explain
the occurrence of such remains at so many different places.
A possible explanation lies in the extensive use of organic
material for building. New buildings may have been evrected on the
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debris from their predecessors, and material like flooring and roofing
may have been discarded in heaps in the town. Such a mass of organic
matter may have been preserved theredfter not by waterlogging, but =
by exclusion of air from lower layers by those above together with
quite a high water content resulting from drainage from above and

the water retaining properties of organic matter. Organic deposition
would seem to have ceased when bricg and tile construction succeeded
that with timber and thatching, which was encouraged by the more fire
resistant properties of inorgsnic building materials.

5-0
In summary, it can be said tnat the pollen results provide useful

information about the nature of the deposits, and some botanical
records not well represented Iroin the macrofossils., The tree pollen
values provide parallel data tu that obtained from the insects on

the "indoor" nature of layers, or otherwise. The pollen regults

show up signs of grassland plants like G%amineae, Plantago and Legumino:
very well, signs of crops such as Cerealia and Vicia faba and animal

remains such ag the parasite ova which are indicative of excrement.
Comparison with pollen spectra from material of known origin provides

a means of identifying those obtained from archaeological samples,
although a large amount of research needs to be done to explore this
subject. The Lloydse Bank layers appear to represent a great mixture

of materials, making the interpretation more difficult than has been
the case with other sites. The upper layers have gigns of possible
turf or soil, while all the samples have signs of grassy material,
straw, and slighter signs of sedge with wetland vegetation, and faeces.
Heathery material does not appear to have been present apart from trace
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_~FOREST TREES _~22"TREES OF OPEN WOOOLAND AND SERUBa 7~ WETLAND oﬂ\'aPLANTS/ OVA
\ e N2 .

5""@& M \\WM o “‘MM ST
1B 11-8 I ' i1 =
LBII-9 i I+U l + I I l D .
1Bll-10 M@ P ] E 18 B | "
BlI-2 B | T B i~ 8 1§ | 300
LB iI-14 I+ B B BT T T llex + P + B Ascaris+ 498
B I1-15 & I l i ] ] i B llex, Fraxinus i BE oyt B [ +ALT1
B1-17 TR B B R I T B 511
Bl 18 ®& i + | B ] l P Ilex E + [ » § E + 403
81 20 § l ! i - B B ! crfranqua B 2B seorgnimfl J 4+ 374
81 27 B | + i B B + B i B+ B i | 346
LBl 29 B l | E E B i C282% | E B g & - 334
BII 30 + | + + | i i I Fraxinus B I | i i + A 692
tBir 31 B | +U | ] | | ] I BcfllexHederaE B H-» @8 B [ 406
(1t 33 HE | | i g E i B Fraxinus + i # | | 0 364
LB Il4t-6 @ | | BE 1 I | | Fraxinus B m l B | 144
LB HI10-12 + | + E B B + i B | Searganium| B 234
(B 11118-208 1 B W m B ' clcamed H I 197
Bm sl 1w 1 B @ 1« i 1 | 1 @ -+ 20

0 S1005 05 05051051050 5 050 50 0505 0510

Py

ersicaria {ype

% total pollen; white bars represent taxa not in pollen sum. J.R.A Greig, 1981




POLLEN ANALYSES OF SAMPLES FROM LLOYDS BANK, YOPK

insect fa\una
(3
\\\°

-7 GRASSLAND PLANT P g< =" (ROPS .~ WEEDS,
?\S’ | Qéa?' \k 003 {'e \5( ) (:6<' \\3- ‘Q\‘:ﬂ\ 6\3
il A o \\'\<3> \"’E \&@ & 0 \9% 4 e @“‘Q @\e* > \bﬂ"‘

H + + 5 + m l g E I I H
B B ~ + B rninanthus im +corn. B ¢ B | | ] H
| i + B ¢ |cirsiom R | + ¢ B + B B H
] nmf i‘-iggltmh' +Carsxumm + g ¢ [ i BEE + L
B "BE lcoonB ¢ +cirsiumfl +cann. | € | B isnl
B 1 1+ @ W 1§ ¢
B - | a | B O+ o+ i H
= - E B s+ c B 1 gwanuéﬁ%ﬁ
-0 1§ ool B | B jomed
B I i B+ : i+ B | H
| nf 1 1=+ et c B+ §__§ H
B & 1 1 - + 1 8 + m 1 1
] | | Bosc | 56% J V. faba § | [ i H
INSECT FAUNA DIVERSITY- H= high, 1= intermediate, L = tow 7
B 1 iR e T T
i + 1 B Rhinanthos ¢ R c g | i |
I BE I E K - . i |
0510152025300510150505050 50505101520250505 05050505
o/ total pouen m: Pmedia also present s Centt.lured scabiosa Cann: Cannabiccege C: f:cryophyﬁuceae .
G: Gentiang pneumonanthe tp. JR.A. Gre]g‘ 1987

Figure 2




(note:"general u
3

I

se” represents bulldlng, rooflng, flooring etc. )

Material i uses pollen evidence |macrofossils insects examples (most of these are discussed in
Greig 1581a).
Peat Tuel matches other peatiand taxa ipeatland taxa |AY 14/3 (insects, seeds)
_ peatland spectra b | AY 14/1 (2 pollen) o
Moss various |high tree lmoss fragments 7 Barton Court
f igéé:g from woodland Hedeby
| outdoor |muckheap |Graminese- weed seeds ocutdoor fauna {Lloyds Bank
g deposit local 7
: Turf, building matches other weed seeds outdocr fauna | AY 14/%
. buried soil goil pollen when present when present Lloyds Bank
gpectra; spores
I
! GRASSY MATERTAT
: “fodder hay® ofide. | wosiioeas~ierslivery few seeds ? ? scmewhat like modern hay,
] Pl hege o T roadside vegetation.
! chalkland| Loy laiero, Wit Jvnr\ few seeds ? somewhat like modern examples
: ibaILLCOLC reborgﬂ from chalk grassland
! "rough hay" generaliuramlneae—localfwayside plants isuperabundant Lloyds Bank
: o Jlow tree‘qulgn.- e _when decayed
’ sedge.:étc general iuncxear some taxa abundant, wetland | Lloyds Bank
1 Cyperaoeae pollen e.g. Ran. scgel. taxse
i ‘usually present »
: bracken |general - scme frond fragments? i Hen Domen?
1 Herbivore T ?Gramineae ? seed fragments dung beetles
1 w% dung -
STRAW ETC Cerezlis, :
C. cyanus after . ;
Straw general, k= e cornfield weed ? | Lloyds Bank,
fodder ~pirocuction. seeds 1 Worcester
grain, food Cerealia bran weevils 5 Worcester, Gr61g 1981b
flour . - N N . o .
excrement| food Cerealia bran, seeds of characteristic Worcester Greig 198ﬂb
residue parasite ova edible plantse see Osborne in
press ;
Heather |general Ericales heathland heathland _ -
taxa taxa Ebor
~ Brushwood| general { high tree 7 ?



Fome sty

Figure 4

SUMMARY DIAGRAM OF DATA FROM LLOYDS BANK
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