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THE CORRELATION OF RADIOCARBON ARND POLLEN SAMPLES FROM ASKHAM BOG

The Askham Bog Project

The produvction of pollen diagrams from Askham Bog is intedded th shed light on
the history of the countryside round the city of York, mainly during the period
from the time of the ostablishment of the Roman fortress (ca. 71 A.D.) through
- to the medieval period, this being the main area of interest %o the York:
Archaeological Trust. A good radiocarbon chronology is essential to tie the
pollen results into the segquence of archasological events, from Roman to

Viking and then Hedieval.

Fieldwork

The bog is a few miles from the city centre, formed in an area enclosed by
moraines. There is an existing pollen diagram (Gosden, unpublished) showing
a succession from Follen Zone V to V111, tut not in any geeat detail,
Historical studies have shown that peat was cut in the area at various times,
80 there is the possibility that the upper layers may have been disturbed.
The fieldwork, started in 1976, started with a series of borings to examine
the sediment and if possible to judze the extent of disturbance s6 that a
relatively wndisturbed place could be found for sampling. In the end, twd
samoling pits were dvg so that results could bhe compared; ABl and AB2 from
which were taken pollen samples at 3 cm intervals from the present gzround
surface down to about 50 em. Two bulk samples for radiocarvon dating were
collected from ABL and one from AB2 so that there would be enough dating

evidence, available at the same time as the pollen diasgrams.

In 1977 a third core was taken, AB3, using specially made sampling boxes to
collect a monolith from which pollen samples could be taken with great
accuracy at any interval up to about 1 cm. Larger bulk samples were also
taken for the study of macroscopic remains and insects. Buring the fieldwork,

Cannabis seeds were found in the nreat,

Yalynological ividence

The ABl pollen diasram is complete, with samples every 3 cmy from 6-54 cm.
below the ovresent zround surface. A number of pollen zones are clenrly defined:
54~5) ecm. Large amounts of tree pollen (oak, lime, elm) very little from herbds.

shonld revresent + e¢lm decline time, dated Trom other diagrams @5000 1t

A8-42 cm, Less $ree pollen, more from herbds including Rumex and Plantnro,

would accord with a time after 5000 hH.p. ag adbove

3924 cm, Cannabiasceae pollen anpears, Jypernccae increases. Hay date around’

2000 b.p. on the basiz of other rork.



2y

2/--6 cm. less Cannsbinceae pollen. Mo date can be estimated.
The AB2 vollen diasram has only been started, and samples 63-57 om on this
seem to revresent vre-~elm decline conditions, with very large amounts of

oalk, lime,elm,alder and Cpryloid pollen.

The Rodiocarbon Hvidence

The vreliminary radiocarbon resulis gave the following dates:

481 25cm(MAR-2259) 470 #+ 80 (ad 1480)
AB2 35om(HIR-2258) 5160 + 110 (3210 be )
AB1 50em(HAR-2256) 2010 + 90 (60 de.)

The depths from the present ground surface are anproximate,

Thene results were not what would have been expeocted from the stratigravhic
nosition of the samples, nok from the estimated dates for parts of the pollen
diagram, vasue though these are. It was therefore decided to compare the pollen
content of the samples which had been submitted to the ASRE Harwell with those
of the bulk radiocnrbon samples left in this laboratory, and in turn with khe
polien diagrams, so a number of the AB2 pollen samples were prepared and counted
as wall, S, o * o7 . The bulk radiocarbon samples

were prepared and counted twice as a check on their consistency

How to Compare Pollen Spectra

The pollen spectra are presenfed in the same order as they appear on the pollen
diagram, and the percentages have been caleculated on the same basig, as the

% of total land pollen excluding Alnus, Coryloid and Cyperageae which fluctuate
sreatly.

The pollen counts are smaller than those used in prevarinsg the pollen diagram,
but are sufficient for matching spectra for this purpose. IMurther counting will
be done on some where more accuracy is needed. The possible variation in
percentages within the 95% confidence limit based on the number of pollen grains
counted can be checked in the standard tadles, and the double counts of the
radiocarbon samples ABL 50 and AB2 3% show the sort of variation that ocours

in practice.

In comparing the vollen specira a certain amount of palynological judgement

has been used in choosing suitable parameters, as for example presence or
absence of taxa liwe Plantago or Cerealia which only appear in certain varts

of the pollen diagram.




Tye Rosults of the Pollen lounts

The first test was to examine the pollen specira from the material returned froj
A8 Harwell and compare them with those obtained from the radiocarbon samples

remainine in this laboratory:

HAR 2258 and 1Bl 50

There are 9 points of difference between ithis pair of pollen spectra: the values

of wercns, Tilia, Ulmus, Alnus, Granineae, Cerealia, herbs, Plantaso, Cyperaces

all seem significantly different, while Coryloid is inconclusive owing %o the

difference bettween the itwo AB 50 samples counted.

HAR 2258 and AB2 35

PThere are 8 similarities and no great differences between this pair: the two

samples match in values of juercus, Tilia, Ulmus, Hedera, Alnus, verhaps

Coryloid, Cyperacease and itree pollen, and there are absences in each case of
tranineae, Cerealia, herbs and Plantage. The first AB 35 preparation did have
some ‘‘ramineae pollen and 10%) Cannabiaceae, but the second preparation, sampled}
from the middle of the lump of peat, did not have this. The macroscopic remaing

From the samples apnear 1o match.

AR 2256 and ABl1 50

There are 5 points of similarity and 5 differencess Ulmus, lledera, perhaps :

Coryloid, Cerealia, herbs and Plantaco values are similar;, waille Tilia, Alnusg,

“ramineae,; Cyperaceae,; tree pollen and possibly Querdus seem different. The

macroscopic remains appear to match. :

HAR 2256 and AB2 35 . %

There are T points of difference and 2 similarities: Ulmus, Alnvs, Gramineae, |
herbs, Plantago, Cyperaceae and tree pollen values are distinctly different, :

and only Tilia and Coryloid similar. i

1t therefore appears that the samples received at Harwell and the remainder of
the radiocarbon sample in this laboratory correspond, with AR 2258 and AB2 35 3
one pair, and HAR 2256 and AB1l 50 in the other, although in the latter sase

the match is not as close as might be exvected.
Correlation with the Pollen Diaprams

The next check is to test the relition between the radioccarbon samples and the
pollen sampleg. The ABL pollen diagram has plenty of changes in nollen values
going from a high tree pollen spectrum at the botitom,to a low tree pollen / high

herbsceous pollen spectirum at the top of the vrofile,




as

(4)

The AB 2 pollen diasgfam is not yet complete, apart from the lowermost pari of

the diagram, but several other samples have been counted, as at 27 and 36 cm.

HAR 2256 /AB1 50 can be matched with the pollen diagram from ABL at 45-48 om.
The Harwell sample is more like A8cm. on the diamram, the ABL 50 sample more
like 45 em., and this difference couvld be accounted for by the thickness of the
pieca of peat collected for dating. The date (2010 + 90 bp) would seem to be
possible, although it would be late for the first signs of cereal farming if

this ig an undisturbed section of peat.

HiR 2258 / AB2 35 matches the complete part of the AB2 pollen diagram at 57 cm..
It also matches the pollen spectrum from 36 cm, which suggests that the XB2 .
pollen diagram will fturn out strangely. These pollen spectra are all “old!
ones of pre-ilm Decline type which would vrobably represent a time before

5000 b,p. - The radiocarbon date (5160.+ 110 bp) corresponds with the dates,,
for the Elm Degline, sush-as Tregaron Bog (4990 + 70 b.p.), . Nant Ffiancon. ..
(5050 +:75 b.p.) and Din Hoss (5390 + 70 b.p.) (Hibbert & Switsur, 1976)) so

the date for this horizon could be younger than it might have been expected to be,

HAR 2259 /ABl 25. A pollen sample was prepared from the remainder of the
radiocarbon material in this laboratory, and its spectrum matched the ABL diagram

at 21-25 cm. so there appears to be no difficulty with this sample.

Discussion

This work shows how important it is for there to be spare material in this
lahoratory and at AERE Harwell so that tests can be made if there is any
pecnliarity in the dates obiained, ~nd it also shows how important it is to
check the pollen content of the radiocarhon samples. It was originally thought
that the AB2 35 and ABL 50 radiocarbon samples could have become trahsposed,
considering the straticraphic position of the samples and that the apparently

deeper sample zave a younger date,

The A33 core remains to be analysed, and in this the radiocarbon samples can
be taken exactly from where the pollen samples came. Firsit, however, the AB2
pollen diagram will have to be completed to try to find oud about the

incongistency it about the peat, and whether there is any evidence from thise

of peat cutting or disturbance.
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iollen varcentises

T 43 26 17 10 Quercvs 43 35 49 56
1 6 10 1 1 Tilia ié 11 10 15
1 2 3 1 "1 Ulmus 15 14 15 11
- o+ 1 4 - lHedera 1 2 + -
8 46 39 13 10 (Alnus) 14 66 68 85

27 73 17 17 22 {Coryloid) 80 13 60 62

58 13 28 46 55  Gramineas  + 5 - -
2 - 4+ 2 2 Cerealia - - - -
- - - - - Cannabiaceas - 10 - -
3 4 2 3 3 Plantago - - - -
16 ) 11 14 12 other herbs + 1 o +
56 13 38 14 63 (Cyperaceae) 2 8 7 1
15' 05 AT 31 18 tree pollen 86 68 81 93

346 236 167 120 269 pollen sum 179 250 189 168

ABl AB} HAR AB1 ABl HAR AB2 AB2  AB2
A2 P 51 P 2256 50 50 2258 35 35 36 P
.otes

Pollen sum does not include Coryloid, Alnus, Cyperaceaec.
ABl 51 P: Pollen sample
HAR: Part of radiocarbon sample returned from ASRE Harwell

ABl 50: Fart of radiocarbon sample remaining in this laboratory
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