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INTRODUCTION. 

S e v e r a l workers have r e c e n t l y been studying 
the p o l l e n content of p o s t - g l a c i a l d eposits i n County 
Durham but a t the present time few p o l l e n diagrams have 
been published. Map I shows the p o s i t i o n of s i t e s which 
are r e f e r r e d to below. 

The diagrams published i n c l u d e Blackburn's 
study a t Neasham (Blackburn, 1952) and two s i t e s i n 
Teesdale, Romaldkirk and Burtree Lane (Bellamy et a l . 1966). 
Blackburn concluded that the deposit he i n v e s t i g a t e d dated 
from Godwin's Zone I to Zone V I I . I n Teesdale the deposits 
were dated from the L a t e - g l a c i a l to Zone V I . Other published 
P o s t - g l a c i a l diagrams i n the North E a s t come from two la k e 
d e p o s i t s . One a t Bamburgh, Northumberland ( B a r t l e y , 1966) 
and the other a t Tadcaster, Y o r k s h i r e (Hartley,1962). These 
both in c l u d e L a t e - g l a c i a l and e a r l y P o s t - g l a c i a l p o l l e n . 
There i s a l s o an unpublished diagram from Cranberry Bog, Co. 
"Durham (Kershaw, 1967') and ./ard i s i n v e s t i g a t i n g a deposit 
a t Stewards o h i e l d i n .'/eardale, while other work i s being 
c a r r i e d out i n Teesdale. 

The present study i s of i n t e r e s t because i t i s 
c a r r i e d out on a mor humus deposi t , of over 1 metre i n depth, 
i n the centre of a wood. I t can th e r e f o r e be expected to 
i n d i c a t e more l o c a l changes i n the vegetation as compared 
with the r e g i o n a l changes shown i n the diagrams p r e v i o u s l y 
mentioned. J t was a l s o thought that the deposit was of 
comparatively recent o r i g i n , s t a r t i n g probably i n Zone VIIto 
or V J I I , and th a t any changes would r e f l e c t man'a a c t i v i t y 
i n the immediate neighbourhood of the wood. 

P o l l e n diagrams from mor humus have been 
obtained by 'Prautmann (1952) working i n a spruce f o r e s t 
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( P i c e a a b l e s ) i n Germany and by I v e r s e n (1964) i n v e s t i g a t i n g 
inor underlying a G a l l una heath and a mixed deciduous 
woodland i n J u t l a n d . 
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OUTHBISKT ' o ./OOP. Co. DUtHAL!. 

1 . 3IVUATIOH. 

Cuthbert's :.'ood, G r i d Reference WS 208555. i s 
an area of 6 .7 a c r e s , which was u n t i l 1952 p a r t of the 
J3eaTni9h E s t a t e , s i t u a t e d 5 miles southwest of Gateshead and 
1^ miles north of Stanley. (Map 2 ) . The !<.50 foot contour 
passes e a s t to west through the centre of the wood with 
higher ground to the north and a gentle slope to the Beamish 
Burn i n the south. 

2. GEOLOGY. 

The s o l i d geology of t h i s area i s Carboniferous 
c o a l measures. These c o a l measures are o v e r l a i n by 
P l e i s t o c e n e boulder c l a y and s o l i f r u c t i o n m a t e r i a l . 
Approximately 8 miles to the west the l o c a l K i l l s t o n e g r i t 
outcrops and 7 miles to the e a s t there i s Magnesium limestone 
l a i d down i n the Permian. (See overlay for f.iap l ) 

3. ' PHEvSNT DAY VEGETATION. 

A map of the vegetation i s given ?.s an o v e r l a y 
for map 3- The main part of the wood i s composed mostly 

of b i r c h ( B e t u l a pubescens) but there are other a r e a s , 
e s p e c i a l l y around the perimeter, where other s p e c i e s 
predominate, u s u a l l y as a r e s u l t of man's a c t i v i t y . I n the 
main part of the wood many of the b i r c h e s have been coppiced 
and some have been misshapen by the fungus Kxoascus t u r g i d u s . 
Other common s p e c i e s are white poplar (1-opulus a l b a ) and 
h o l l y ( I l e x aquifolium) but there are a l s o examples of oak 

- ( ̂ uercus—petraea)., yew (Taxus baccata) , hornbeam (C a r p i nus 
betulus) . wych elm (Iflmus g l a b r a ) , e l d e r (Sambucus n i g r a ) , 
rowan (Sorbus a u c u p a r i a ) , hawthorn (Crataegus monogyna), 
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haael (Corylus a v e l l a n a ) and l a u r e l (Daphne l a u r e o l a ) . 
Alder (Alnus g l u t i n o s a ) , hogweed (Heracleua sphondylium) 
and goosegrass ((.:allum a parine) are found i n the wetter 
areas-

"he f i e l d l a y e r of the wood i s not w e l l 
developed although there i s abundant r a s p b e r r y (Rubus idaeus) 
and bramble (Rubus s e c t . Bubatus} some bryophytes and 
pteridonhytes v/ith dog rose (Ro3a c a n i n a ) , s o f t rush (Juncus 
effusus), foxglove ( D i g i t a l i s purpurea), wood s o r r e l ( O r a l i s 
a c e t o s e l l a ) , wood avens (Geum urbanum), red campion ( S i l e n e 
d i o i c a ) a b l u e b e l l (Kndymion n o n - s c r i p t u s ) 3 dog's mercury 
( H e r c u r i a l i s p e r e n n i s ) , broad leaved dock (Rumex o b t u s i f o l i u s }, 
and grand, neae i n p l a c e s . 

On the sandy wel l - d r a i n e d slope a t the northern 
and north e a s t e r n edges of the wood oak and sycamore (Acer 
pseudoplatanus) predominate. Along the f i e l d boundary on 
the south and southeast s i d e s of the wood the t r e e s are 
beech (i'agus s y l v a t i c a ) , ash ( F r a x i n u s e x c e l s i o r ) , hornbeam, 
sycamore and wych elm. Broom (Sarothamnus s c o p a r i u s ) and 
Rhododendron ponticum are P.IRO present v/ith n e t t l e ( U r t i c a ' 
d i o i c a ) , common hemp n e t t l e ( G a l e o p s i s t e t r a h i t ) and' 
woundwort (LStachys s y l v a t i c a ) i n the hedgerow. , 'Che open 
areas of the wood c o n s i s t of pteridophytes, rose bay willow 
herb (Chamaenerion a n g u s t i f o l i u m j foxgloves, g r a s s e s and 
biPch s e e d l i n g s except for one small a r e a which was sown with 
grass 3eed by the Boy Scouts who camp i n the wood. 

The wood i s surrounded by f i e l d s which are 
e i t h e r under c a t t l e pasture or are sown with c e r e a l crops. 

The c l i m a t e around Cuthbert's V/ood i s moist. 
At South Moor C o l l i e r y ( G r i d re f . NZ 190516) 2\ miles away 
a t a height of 6l6ft. the average annual p r e c i p i t a t i o n , i s 
29.a i n c h e s . (Met. O f f i c e , 1963). 
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L. HldTOrfY OP THE AREA. 

The area has been occupied by man s i n c e the 
I.'tesolithic age. Evidence of t h i s has been obtained from the 
c o a s t a l and r i v e r t e r r a c e s i t e s of the H e s o l i t h i c period 
followed by a r t e f a c t s and b u r i a l s of the N e o l i t h i c and 
Weaker periods. I t i s of i n t e r e s t t h a t fewer t r a c e s of 
Pre-itoman I r o n age a c t i v i t y have been found than i n $8t&her 
of the neighbouring counties of Northumberland and Y o r k s h i r e . 

During the Roman period Co. Durham was a 
f r o n t i e r zone. The p o s i t i o n of Cuthbert's '.'food i n r e l a t i o n 
to Hadrian's J a i l and the Roman f o r t , b e l i e v e d to have been 
c a l l e d Concangium ( G i l l a m and T a i t , 196tf) a t C h e s t e r - l e - S t r e e t 
i s shown on Hap 2. The Roman withdrawal a t the beginning of 
the f i f t h century .A.D. l e f t the a r e a open to i n v a s i o n by 
Saxon and Scandinavian r a i d e r s . 

The Anglian period saw Co. Durham as a f o r e s t e d 
wedge of land whose occupation was contested by both the 
Efernicia and D e i r a kingdoms. 

During the pre-Korman settlement a gradual ' 
spread of population r e s u l t e d i n f o r e s t c l e a r i n g and swamp 
drainage and the e r e c t i o n of f e u d a l c a s t l e s . 

The Norman settlement r e s u l t e d i n the a r e a 
becoming a land of s c a t t e r e d w e l l organised v i l l a g e s whose 
c h i e f a s s e t l a y in. the ownership of c a t t l e . T h i s i s shown 
i n the Boldon Book produced i n 1183« Subsistence farming 
was a l s o p r a c t i s e d by open f i e l d s t r i p c u l t i v a t i o n with o a t s , 
b a r l e y and peas comprising the c h i e f crops. V/aste land asrd 
and f o r e s t areas which separated the v i l l a g e s were recognised 
as common gra z i n g land f o r p i g s , goats, c a t t l e , hens and 
geese. Sheep r e a r i n g was v i r t u a l l y the monopoly of the bishop 
and p r i o r a t Durham. 



iTon t.je fourteenth to s i x t e e n t h c e n t u r i e s 
repeated i n v a s i o n s by the .>coto ravaged the land, x'he 
r e s u l t s of t h i s u n s e t t l e d period together with those of 
the Great Hague (1348/9 ••'">•) l e d to the ne g l e c t of c u l t i v a t i o n 
i n some f i e l d s . 

i[oFiborston T a Purvey (c .1570) gives d e t a i l s of 
the occupancy of small holdings and dwellings which c l e a r l y 
i n d i c a t e s v p a s t o r a l occupation of the beamish instate. 

l-'opul'!tion i n c r e a s e d during the period of 
r a p i d i n d u s t r i a l expansion during the seventeenth and 
eighteenth c e n t u r i e s which n a t u r a l l y gave an impetus to 
farming. 7he smelting of l e a d and i r o n by c h a r c o a l caused 
e x t e n s i v e d e f o r e s t a t i o n . T h i s continued u n t i l 1735 when 
brahcra Marby introduced coke as a f u e l f o r smelting. 

'o-day the c o a l , chemical and s t e e l i n d u s t r i e s 
are important sources of employment with mixed forming 
occupying only o small percentage of the population. 

The "eamioh. iJstate records which would have 
been of considerable i n t e r e s t were b e l i e v e d to have been 
destroyed i n 1952. 

An account of the e s t a t e owners of Beamish i s 
given i n the V i c t o r i a n county h i s t o r i e s for Durham (Pordyce, 
1857). The e s t a t e i s f i r s t recorded when Guisca&d de Gharron, 
Lord of Beamish died i n 1268. I n the f i f t e e n t h century the 
e s t a t e i s s a i d to have c o n s i s t e d of 150 a c r e s of land 40 a c r e s 
of wood (Hutchinson, 1787). I n the s i x t e e n t h century the 
e s t a t e was f o r f e i t e d to the crown and then granted to S i r 
Henry Gate, Kt. I n 1763 the Beamish C o l l i e r y was opened. 



A I L l o • 

The i n v e s t i g a t i o n was undertaken to determine 
the v e g e t a t i o n a l h i s t o r y of the area by a n a l y s i n g the 
organic deposit f o r p o l l e n and macroplant remains. I t was 
f u r t h e r hoped to determine the age of the deposit, i t s 
composition, and extent by a study of the wood's s t r a t i g r a p h y . 

M3TH033. 

1. LKVKLLliflCr AND o'£':lATIGR;PHY. 

A p r e l i m i n a r y survey of the wood by probing 
l e d to an approximate l o c a t i o n of the centre of the organic 
deposit, Pour t r a n s e c t s each a t r i g h t angles were l a i d out 
from t h i s point (see i.ap 3) and the topography recorded by 
means of a l e v e l and "Sopwith" s t a f f . The d e n s i t y of the 
shrub l a y e r e s p e c i a l l y I l e x aquifolium caused the angle of 
two of the t r a n s e c t s to be a l t e r e d to obtain a c l e a r l i n e of 
s i ght. 

The s t r a t i g r a p h y along the t r a n s e c t s was deter
mined by talcing a core sample at every 5 or 10 metres with 
e i t h e r a i l i l l e r peat sampler or a screw auger a 3 described 
i n '.'est (1963). Some d i f f i c u l t y was encountered i n the d r i e r 
areas when the borer could not be pushed, f a r i n t o the s o i l . 

SkroJki 

The kepegraphy and s e c t i o n s are given i n Pig. 1. 

2. POLLSG ANAIiYolS. 

A M i l l e r sampler was used to obtain cores f o r 
a n a l y s i s from the p o s i t i o n marked on iv.ap 3* 
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T h i s type of sappier works by pushing a c l o s e d 
chamber i n t o the deposit to the r e q u i r e d depth and then 
turning i t a n t i - c l o c k w i s e to obtain a sample. The chamber 
i s then c l o s e d by clockwise r o t a t i o n before p u l l i n g up. 

The sample chamber of the instrument i s 50cn. 
i n l e n g t h . I t i s necessary to take a sample 0 - 50cm from 
one boring but to make a f u r t h e r adjacent boring to obtain a 
sample of 50 - 100cm. depth. The reason being t h a t the 
screw a t the base of the boring chamber d i s t u r b s the immediate 
underlying deposit. The sample for a depth 100 - 150cm. can 
be taken from the f i r s t boring. Boring to a greater depth 
was not necessary because the base of the organic l a y e r was 
reached a t 138cm. 

The sampling chamber was f i t t e d with l i n e r s to 
f a c i l i t a t e the removal of the cores to the l a b o r a t o r y . 

Each sample w i t h i n i t s l i n e r was placed i n a 
polythene bag immediately upon being brought to the s u r f a c e 
to avoid contamination by contemporary p o l l e n . - I s o each 
l i n e r was l a b e l l e d with the depths from which the enclosed 
sample was taken. 

To t e s t i f the humus l a y e r was c u r r e n t l y 
accumulating and whether there were any d i f f e r e n c e s in. present 
day p o l l e n r e p r e s e n t a t i o n i n d i f f e r e n t areas s u r f a c e samples 
were taken. One was from the l i t t e r l a y e r i n the aEea of 
the bore h o l e s , one from a nearby i.Tnium hornum hummock and 
"another from a wet a r e a to the north of the bore h o l e s . These 
samples were placed i n polythene bags, l a b e l l e d , arid taken 
back to the l a b o r a t o r y . 

I n the l a b o r a t o r y samples at 2.5cm i n t e r v a l s 
were taken from the cores and placed i n 2 x 1 inch g l a s s tubes 
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with polythene stoppers and given a sample number. T h i s 
number along with i t s depth was recorded. To minimise 
contamination samples were taken from the in n e r part of the 
core by a s p a t u l a which was washed a f t e r each sample was 
taken. 

I n order to count and i d e n t i f y the pol l e n 
g r a i n s any extraneous matter must be removed, the p o l l e n 
g r a i n s concentrated, embedded i n a s u i t a b l e medium and mounted 
on a g l a s s s l i d e . 

iSach sample was broken down by b o i l i n g i n a 
s o l u t i o n of 10;'" NaOH i n a b o i l i n g tube and then poured through 
a f i n e mesh s i e v e i n t o a 40cc c e n t r i f u g e tube. The residue 
i n the s i e v e which contains macroplant remains was washed 
and placed i n tubes l a b e l l e d with the depth. The f i l t r a t e 
was then c e n t r i f u g e d and the supernatant poured away. At 
t h i s stage s i l i c a present i n samples taken between 133 and 
150cm was removed by b o i l i n g the sample f o r 4 minutes i n a 
n i c k e l c r u c i b l e c o n t a i n i n g h y d r o f l u o r i c a c i d . i/his was then 
t r a n s f e r r e d to a Pyrex c e n t r i f u g e tube with 10'' 1IC1. 
c e n t r i f u g e d and the supernatant poured away, l i o r e 10,' :IC1 
was added and the tube placed i n a heated waterbath before 
c e n t r i f u g i n g again. IIP i s extremely dangerous and t h i s work 
was c a r r i e d out i n a fume cupboard w h i l s t v/earing goggles 
and rubber gloves. 

A l l samples had c e l l u l o s e removed by a c e t o l y s i s 
i n the fume cupboard. !!he procedure i s as f o l l o w s : -

( a ) . T r a n s f e r m a t e r i a l i n 40cc c e n t r i f u g e tube t o 15cc 
c e n t r i f u g e and add 7cc of d i s t i l l e d water t o wash 
f r e e o f NaOH. i S t i r and c e n t r i f u g e . 

(b) . dehydrate with g l a c i a l a c e t i c a c i d and c e n t r i f u g e . 

( c ) , .,dd mixture of lOcc a c e t i c anhydride and l e c of 
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c o n c e n t r a t e d H2<^0^ and p l a c e i n b o i l i n g water b a t h 
f o r one minute s t i r r i n g a l l t h e t i m e . C e n t r i f u g e . 

(d ) . Add 2 drops g l a c i a l a c e t i c a c i d and 7cc d i s t i l l e d 
w a t e r , o t i r and c e n t r i f u g e . 

(e ) . ash w i t h d i s t i l l e d w a t e r . C e n t r i f u g e . 

( f ) . I-.ix w i t h g l y c e r i n e j e l l y and s a f r e n i n s t a i n , and 
mount under a c o v e r s l i p on a l a b e l l e d s l i d e . 

.?y mei-ns o f a mechanical st.- ge the s l i d e can 
bo noved from one s i d e t o the o t h e r under t h e n i c r o s c o p e . 
..11 g r a i n s were observed and i d e n t i f i e d under h i g h power, 
u s i n g o i l immersion where necessary. The s l i d e was t h e n 
moved 1-g- d i a m e t e r s o f the f i e l d o f v i s i o n t o the r i g h t 
b e f o r e c o u n t i n g t h e n e x t t r a n s e c t . 

i ' o l l e n and spores were i d e n t i f i e d u s i n g t h e 
key i n ..'aegri and I v e r s e n (19041 and t h e photographs i n 
lOrdtman and '".erglurid (1961) and i r d t m a n , / r a g l o w s k i and 
' l i l s s o n (196.3)* i d e n t i f i c a t i o n s v/ere checked w i t h t h e type 
s l i d e c o l l e c t i o n , c o u n t i n g wr.s stopped on each s l i d e a f t e r 
150 t r e e p o l l e n g r a i n s had been r e c o r d e d , except a t 12.5 
and l?.5cra depth where a t o t a l o f 500 p o l l e n g r a i n s was 
counted b e f o r e 150 t r e e p o l l e n g r a i n s had been n o t e d . 

3. J.ji.0.{0riiA2^i' niirJiioTo. 

" h e . r e s i d u e o f macroscopic remains i n t h e 
s i e v e o b t a i n e d d u r i n g t h e p r e p a r a t i o n o f t h e p o l l e n s l i d e s 
was examined under a b i n o c u l a r microscope f o r p l a n t •'.ateria 
.^eeds were i d e n t i f i e d by compering t h e n w i t h t h e drawings 
r i v e n i n ' e i j e r i n c k (1947) "nd the seed t y p e c o l l e c t i o n . 
A noss was i d e n t i f i e d by Dr. Bellamy u s i n g ) i x o n (1954)* 
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4. pH :v-j:;.ju"i:-j.;.-:ir. 
The pK through the 150cm core was Measured 

to see i f changes i n a c i d i t y had e.ny connection with the 
s t r p t i ^ r a p h i c a l or p o l l e n datn. wpjnplea r.t 5cm i n t e r v a l s 
were ::iixed with d i s t i l l e d water i n a beaker and the ptl 
reading obtained by u s i n g a d i r e c t rending pl'i meter. 
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•REijUL.!.' o. 

The humus l a y e r has accumulated i n the centre 
of the wood and o v e r l i e s a leached s o i l . The extent of the 
deposit i s approximately 70m north to south and 140m e a s t to 
west. (See .i?ig. 1 ) . 

The stratigro.phy a t the bore hole i s a3 follows: 
0 - lcm l e a f l i t t e r composed of Be t u l a and Populus 

remains. 
1 - 10cm waterlogged "black humus. 

10 - 110cm waterlogged brown humus with a d r i e r 
m i n e r a l i s e d band a t 30cm and a t 92cm. 

110 - 13£$cra wellhumified brown deposit with fewer macro 
plant remains, becoming more m i n e r a l i s e d from 
120cm downwards. 

138 - 150cm grey sandy m a t e r i a l with l a r g e r mineral 
fragments towards the bottom. Some p l a n t 
fragments preserved. 

Coal dust was present throughout the p r o f i l e . 
The m i n e r a l i s e d bands may i n d i c a t e t h a t the deposit did not 
form at a uniform r a t e i n time, or that c l e a r i n g of nearby 
areas of land caused mineral fragments to blow i n . Clearance 
of the land i 3 undoubtedly r e s p o n s i b l e f o r the s i l i c a p resent 
a t 92.5cm where a marked drop i n the arboreal/non a r b o r e a l 
p o l l e n has been detected i n the p o l l e n a n a l y s i s . 

I t i s not p o s s i b l e to be certain- whether or 
not the deposit i s accumulating a t the present time. The 
presence of 5'agus, Carpinus, Populus and Acer p o l l e n i n the 
l e a f l i t t e r , and i t s absence i n the topmost c o n s o l i d a t e d 
sample ma£ i n d i c a t e that the deposit i s not now accumulating. 
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The l i t t e r i t s e l f i s not decomposing r a p i d l y , however; i t s 
pH i s low (4«3) and there i s no evidence t h a t the top part 
of the humus i s drying out. Human a c t i v i t y has been 
concentrated i n the wood f o r the l a s t decade and t h i s may be 
r e s p o n s i b l e f o r removal of top l a y e r s of the deposit 
c r e a t i n g what appears to be a break i n deposit formation. 

The r e s u l t s of the pll t e s t s are shown i n 
Po l l e n diagrsjn 1, and t a b l e 2. I t can be scon that the pH 
ranges from 3»9 to 6.2. The lower v a l u e s occur a t 132, 97«5 
and 0 - 20cms and the hi g h e s t v a l u e s a t 67»5cnis antj/at the 
surfa c e sample from the s a t u r a t e d a r e a north of the borehole. 
P o l l e n was w e l l preserved throughout and the high pH va l u e s 
did not a f f e c t the p r e s e r v a t i o n of the p o l l e n . I t may be t h a t 
the a r e a around the borehole was waterlogged a t &7.5cms l i k e 
the a r e a north of the borehole a t the present time with the 
high pH caused by washing i n of bases from the surrounding 
landt 

Around the perimeter of the wood, where the 
organic deposit has not accumulated, there i s a sandy s o i l . 

The r e s u l t s of the macro remains a n a l y s i s 
are given i n Table 1. I t should be remebered that these 
remains have been e x t r a c t e d from very small samples. Tree 
remains are the c h i e f components of the deposit. The seeds 
of Juncus eff u s u s which l i v e s i n wet are a s are found 
abundantly throughout the p r o f i l e except i n the zone of higher 
pil from 32,5 to 52i5cms where they are found s p o r a d i c a l l y and 
i n the l i t t e r l a y e r from which they are absent a l t o g e t h e r . 
The n e a r e s t Juncus p l a n t s a t the present time are 5 metres 
away from the a r e a of the borehole. 

The r e s u l t s from the p o l l e n a n a l y s i s of the 
core ore given i n the form of two diagrams. P o l l e n 
diagram 1, i n c l u d e s p o l l e n of t r e e s and shrubs and the 
tree/shrub/herb r a t i o . P o l l e n diagram IT shows the herb 



• 
CO 

o G 

Pi +» El P< «3 0> "0 d 

S s 
•H 

§ ° 3 ffi 

'B4 i cd 
C-. C-i 

P 
03 O 
3 £ 
p "P 

CO 
CD cS t3 
'H 
CO 
PS 
& 

• 
Pt 
CO 
ft 
CO 
u C-J o 

• 
Pi 
w 
K 0) 
1 
—> J u

nc
us

 e
ff
us
us
j 

i'O 

CD U 
$ 

Pi 

cvS 
CM 
<H 
CJ CO t—3 Co

le
op

te
ra

 
re
ma
in
s 

L e a f l i t t e r A V T3 j i-.U A :Jr •r 

1 0.0 A 

2 2.5 ,\ 
V A 

4 7-5 X A XI3 A 

o 12.5 A X X 
8 17.5 X 

10 22.5 X 
12 27.5 J i. A B A 

14 32.5 A A A 

15 T 5 . 0 X Xi 

. A 
V 
A A i 

16 37.5 X X A A • ii 

1 7 40.0 A A. V* 
A X 

~TS "42.5 ' X 
20 47.5 X 
22 . 52.5 X v-' 'n j * — i 

24 57.5 X 
• 

'"26 62.5 X XB X 
23 67-5 X;3 ••/ 

A X 

.Mnus 
Fie t u l a 
ii'OpUlUS 

Continued:-



TABLE 1.(continues) 

:iACM}RjJj£AlN3 

oeeds. 

• 
o a 
•!2=i O 
CD 
H Jd 
P-i J J 
53 ft 

ft 

a •H 
_ Si 

§ CO 
•H -ri 

• d l 
EH 

0) 

0 P CO 0 

ra 
CD 
Ri 
<x3 •H 
CO 

•§ 
r-: 

• ft to 
0) fH Cfl O 

• 
ft ra 
M 0 

Ju
nc

us
 e

ff
us
u£
 

Ki 
H 

a . 1 

-p 

g, 
& 
BJ 
<u Co

le
op

te
ra

 
re
ma
in
s 

L e a f l i t t e r 
31 75.0 X V 

i IK X X 
34 82.5 XB X 
36 37.5 XB X 
37 
3*f " 

90.0 
-----

X X.B •\J 37 
3*f " 

90.0 
----- y 

39 95.0 X X XB X 
40 97.5 X 
42 102.5 X 
44 107.5 X X X X 
46 112.5 X X X X 
48 117.5 X X X X 
50 122.5 X X X X 
52 12?. 5 X 
54 132.5 X X X X 
56 137-5 X •x A 
53 142.5 x \r 

JV X 
60 150.0 t ? 

A Alnus 

B B e t u l a 

"F Populus 



- H -

p o l l e n and spores. P o l l e n frequencies i n both diagrams are 
given as percentages of t o t a l t r e e p o l l e n . /here a t o t a l of 
500 p o l l e n groins was counted the t o t a l of t r e e p o l l e n i s 
given i n b r a c k e t s . Where the p o l l e n frequency of Cramineae 
exceeds 100 7 the percentage f i g u r e i s given. 

;hen i n t e r p r e t i n g p o l l e n diagrams i t i s 
important/to take i n t o account the d i f f e r e n t i a l p o l l e n 
production and v a r y i n g r e s i s t a n c e s to decay of the p o l l e n 
of d i f f e r e n t s p e c i e s i n order to obtain a more accurate 
p i c t u r e of the v e g e t a t i o n . Some s p e c i e s produce l a r g e 
amounts of p o l l e n which a r c b e t t e r adapted to t r a n s p o r t a t i o n 
over long d i s t a n c e s e.g. , Pinus, than others which produce 
smaller amounts of p o l l e n which are i n e f f e c t i v e l y spread 
because t h e i r p o l l e n drops to the ground with the flowers 
^ • g ' i ^ i l i a ( I v e r s e n 196/+). 

The t r e e p o l l e n present i n d i c a t e s that the 
deposit was formed i n Godwin's zone V I I I , the Alnus, .uercus 
and Be t u l a period. (Godwin 1956). Ulinus and T i l i a 
f r e q u e n c i e s are low, Be t u l a shows an i n c r e a s e and Alnus a 
decrease towards the top of the top of the p r o f i l e . The 
tree/shrub/herb p o l l e n r a t i o s are c o n s i s t a n t , with three 
exceptions, throughout the diagram. The present tree/shrub/ 
herb r a t i o i s known to r e p r e s e n t a woodland v e g e t a t i o n and 
where a s i m i l a r r a t i o occurs i n the diagram a wooded 
veg e t a t i o n may be postulated. 

The low herb percentages i n d i c a t e that any 
g r a z i n g or t h i n n i n g was minimal. A gradual decrease i n 
arboreal/non a r b o r e a l p o l l e n r a t i o occurs a t 97»5 and 27.5cmr 
and reaches i t s lowest point a t 92.5 and 12.5cins. A gradual 
recovery to the o r i g i n a l r a t i o occurs i n subsequent samples. 
The t r e e p o l l e n a f f e c t e d a t the time of these decreases i s 
that of Itetula and uercus. These decreases i n t r e e p o l l e n 
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are contemporary with i n c r e a s e s i n Gramineae, Plantago 
l a n c e o l a t a .°nd other herb p o l l e n and therefore may be 
considered to i n d i c a t e c l e a r i n g of the land. 

An i n c r e a s e i n shrub p o l l e n to 43' of the 
t o t a l p o l l e n count at 37.5cm i s explained by the steep r i s e 
i n S a l i x p o l l e n . There are two ^ a l i x peaks, one a t 37»5cu 
and the other a t 22.5cro. i i a l i x p o l l e n i s present i n low 
frequencies from 127.5cm to 42.5cm where the f i r s t i n c r e a s e 
i a recorded. Above 17»5QW S a l i x p o l l e n i s found i n s m a l l 
q u a n t i t i e s and i n the l e a f l i t t e r non was recorded. S a l i x 
i s not present i n the wood today. 

Gorylus shows a marked i n c r e a s e i n frequency 
a t 17*5cm when the arboreal/non a r b o r e a l p o l l e n r a t i o i s 
decreasing. 

As can be .seen from P o l l e n Diagram I there 
a r e steady f l u c t u a t i o n s i n i n d i v i d u a l t r e e s p e c i e s pollen= 
with no marked i n c r e a s e s or decreases a t any one l e v e l * 
Uowf3ver when c o n s i d e r i n g the trends throughout the period 
covered by the diagram i t can be seen that Alnus and .;uercus 
p o l l e n decreases i n frequency towards the top of the p r o f i l e 
whereas that of Be t u l a i n c r e a s e s and Fa pais, Carpi nus, Acer 
and Populus make t h e i r f i r s t appearance. Fr axinus,whose 
p o l l e n grains are normally susceptable to decay,and are only 
produced i n s m a l l q u a n t i t i e s , i s u s u a l l y underrepresented i n 
p o l l e n diagrams. I t does however appear a t 102.5cm and i s 
detected up to the present time but i s missing from the sone 
where the pi I was high presumably because these conditions 
d i d not favour i t s p r e s e r v a t i o n . 

The r e s u l t s of the p o l l e n a n a l y s i s of the 
three s u r f a c e samples are shown i n Table 2, The samples 
from the l e a f l i t t e r above the bore hole and the moss 
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hummock show a d i f f e r e n c e of more than 10;" i n the p o l l e n 
frequency of fragus. These samples were taken l e s s than 
5 metres away from each other and as there i s no ffagus 
c l o s e r than 40 metres t h i s d i f f e r e n c e i s presumably caused 
by the chance deposition of a i r borne p o l l e n . ..'ith r e s p e c t 
to other s p e c i e s the two counts are v e r y s i m i l a r . I n the 
sample from the ..et Area ; -uerous, Alnus and I l e x are more 
abundant. These d i f f e r e n c e s can be r e l a t e d to the proximity 
of these s p e c i e s a t the present time. 

The p o l l e n counts reproduce the a c t u a l 
composition of the wood comparatively w e l l . I t must be 
remembered t h a t r e c e n t p o l l e n has not s u f f e r e d the 
d i f f e r e n t i a l d e s t r u c t i o n of p o l l e n g r a i n s which would have 
occurred i n the f o s s i l i s e d p o l l e n of the c o n s o l i d a t e d sediment. 
The presence of Sagus, Carpinus and Alnus around the f i e l d boundary 
of the wood and the presence of IBopulus s t r o n g l y suggests 
p l a n t i n g i n r e c e n t y e a r s . 



TA3LS 2. 

I E O U L V O 0? P O L L - J H .-^.LYoi 
of the 

THiiKli oURjPAOI oALPLi'-IG. 

Tree/3hrub/Herb 

1. 
L e a f l i t t e r a t 

Bore Hole. 

2. 
J.loss Hummock 

4-3 

76:5:19 

4.1 

75:4:21 

3-
:et \rea 

6.0 

65:6:29 

P0LLJ3N AND SPOilES ISXPRSfcoTSD AS £ 
T OTAL VRSE POLLEN. 

Betula 
Pinus 
Ulmus 
^uercus 
Alnua 
Pagus 
Carpinua 
Fraxinus 
Acer 
Pcpulus 

54-6 
0.6 
1-3 
2.6 
2.0 

21.3 
2.6 
3»3 
2.6 
8.6 

57.9 
2.6 
4*6 

11.3 
1.3 
i c 
9.3 
1.3 
1.3 
5.2 

47. 3 

0.6 
31.3 
6.0 
3*3 
1.3 
3.3 
4.6 
2.0 

Gorylus 
I l e x 

2.6 2.6 
2*6 

2.6 
5-3 

Continued:-



TABLJi 2. (Continued) 

POLLEN AMi) oPORi'k; K X P I W O O E A J .:6 

TOTAL TUBE POLJ..;i'J. 

1. 2. 3. 
Leaf l i t t e r a t Moss Hummock. -'et Are-'-i. 

Bore Hole. 

Gramineae 12.6 10.6 13-3 
C e r e a l s 2.0 5-3 6.6 
Cyperaceae 0.6 
Compositae 0.6 4.0 
Caryo phy1lac eae 0.6 1.3 2.0 
Chenopodiaceae 0.6 
Epilobiura 0.6 0.6 0.6 
L i e r c u r i a l i s 4 « (j 2.0 7-3 
Flantago lane. 2 ?6 1.3 4.0 
Ranuncuaceae 1.3 1.3 
Rosaceae 0.6 
Rumex a c e t . 0.6 0.6 3.3 
oucci3a 0.6 
Umbelliferae 0.6 
Pteridium 3-3 0.6 
F i l i c a l e s 2.6 14.0 2.0 
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3)IUOU55IOH. 

A l i n e drawn .from the R i v e r Thames to the 
;.iiver Severn i s t r a d i t i o n a l l y accepted as the most s o u t h e r l y 
extent of the l a s t g l a c i a t i o n , . a l t h o u g h of courso, i t s 
e f f e c t s were n o t i c e d f u r t h e r south. I n lowland Durham, 
where Cuthberts >7ood i s s i t u a t e d , g l a c i a l e r r a t i c s of 
C r i f f e l g r a n i t e from southwest Scotland, Bjrrowdale v o l c a n i c 
rocks from the Lake 3 ) i s t r i c t , d r i f t from the Pennincs and 
rocks from the Cheviots have been found. (Eastwood, 1953)* 
I t may be assumed that the r e t r e a t i n g i c e l e f t a boulder 
c l a y d eposit. T h i s was not reached when boring i n Cuthbert'3 
u'ood although a l a t e g l a c i a l c l a y was reached a t a depth, of 
291cm a t Cranberry Bog 2 m i l e s away. (Kershaw 1967)* 'I'he 
exact course of events f o l l o w i n g the r e t r e a t of the i c e to. 
the period represented a t the base of the core i s not known 
but over the g r e a t e r part of England there was a gradual 
change from open v e g e t a t i o n to climax f o r e s t . Gradually a 
mature podsol developed and t h i s was found below 13ge:m a t 
Outhbert's ,/ood. • I'he v e g e t a t i o n on t h i s podsol was of 
i.oodland type with Alnus, ^uercua and :3etula present 
together with a s u b s t a n t i a l amount of Corylua. T h i s p a r t of 
the podsol can be given a r e l a t i v e date, 'i'he p o l l e n 

diagram i s post elm d e c l i n e which marks the VTIa/b boundary 
and must t h e r e f o r e bo V l l b / V I I I . 

A mor humus may be described as a s o i l i n 
- which d i s c r e t e - - l i t t e r , fermentation-and humus JLayers are 
present, as opposed to the mixing of humus and mineral 
3 o i l which prevents the formation of d i s t i n c t organic 
l a y e r s i n formations r e f e r r e d to as mull. A mor humus 
normally c o n s i s t s of a s u b s t a n t i a l l i t t e r l a y e r which 
remains r e l a t i v e l y undisturbed while s u c c e s s i v e l e a f f a l l s 
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bury the previous l a y e r thus producing s t r a t i f i c a t i o n 
w i t h the o l d e s t most decomposed m a t e r i a l a t the base of the 
deposit (Burgos 1967)• There are mamerouo animals i n a 
nor hur/us but t h e i r s i z e i o small oo that a minimal amount 
of disturbance takes p l a c e . T h i s was borne out when studying 
the s t r a t i g r a p h y of Cuthbert's '>iood f o r no earthworms 
(Lumbricus) were found i n the humus whereas they were o 
observed i n the b e t t e r drained mineral s o i l s . I n these 
a r e a s any l i t t e r which had f a l l e n on the s u r f a c e was q u i c k l y 
decomposed and incorporated i n t o the mineral s o i l through 
the a c t i o n of the s o i l iiacro and micro faunas. 

'.i?here has been much debate over the question 
of what conditions are r e q u i r e d f o r the formation of a inor. 
Climate appears to be an important f a c t o r but not 
n e c e s s a r i l y an o v e r r i d i n g ono because mull and nior s o i l s 
can develope s i d e by aide i n the same c l i m a t e , furthermore 
n u l l or nor may dcvelope on s o i l s which are uniform i n 
c h a r a c t e r and o r i g i n of parent m a t e r i a l . Quantity of l i t t e r 
i s not seen to play a p a r t i n determining whether mull or 
mor would form. I t has been suggested t h a t one of the 
c r i t i c a l • f e a t u r e s i n the formation of a mor humus i s t h a t 
phenolic m a t e r i a l s i n the l e a f t i s s u e tan the p r o t e i n and 
form a p r o t e c t i v e c o a t i n g over the c e l l u l o s e of the l e a f , 
thus i n h i b i t i n g r a p i d decomposition. Llor formation i s 
normally a s s o c i a t e d with a v e g e t a t i o n r e l a t i v e l y r i c h i n 
phenolic compounds and of low base content which gives r i s e 
to a r e l a t i v e l y a c i d l a y e r which i n turn p r o h i b i t s the 
a c t i v i t i e s of earthworms (Handley, 1954). rL"he anthropogenic' 
f a c t o r should riot be ignored when c o n s i d e r i n g the causation 
of a mor deposit. I.Ian can a f f e c t the v e g e t a t i o n through 
burning, f e l l i n g , p l a n t i n g and by changing the drainage of 
an a r e a . I t has been s t a t e d t h a t mor i s unstable and as i t 
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i n c r e a s e s i n depth there come3 a time when no autotrophic 
p l a n t s can grow and t h i s r e s u l t s i n e r o s i o n of the deposit 
(Handley, 1964). I n time i t appears blurt mull s p e c i e s 
v?ould seed themselves on the mor and the system would change 
from mor to mull. I.Iull and raor humus types appear to "be 
part of a r e v e r s i b l e system. 

I n C u t h b e r ^ s V/ood the deep humus l a y e r 
s t a r t e d to form on top of the podsol when decomposition v/as 
no longer able to keep pace with the deposition of p l a n t 
m a t e r i a l . The f a c t o r s c a u s i ng the mor humus to form are 
not obvious although the most l i k e l y e xplanation appears to 
be a change of c l i m a t e . The t r e e p o l l e n represented i n thrift 
diagram i n d i c a t e s t h a t t h i s change i n c l i m a t e v/as the sub-
b o r e a l to s u b - a t l a n t i c one. At Cranberry Bog, 2 miles away, 
a recurrence s u r f a c e , the 'Grenzhorizont', has been detected 
a t 69cm which r e p r e s e n t s a c l i m a t i c change to more a t l a n t i c 
c o n d i t i o n s . T h i s horizon i s normally dated to 600 - 400 B.C. 
by radio carbon dating and i t i s probable t h a t t h i s ' c l i m a t i c 
change i s the same one which i s r e s p o n s i b l e f o r the deposition 
of the mor hunua i n Out.hbert*s 'Jood. The presence of 
Juncus e f f u s u s seeds and l a r g e amounts of Alnus p o l l e n i n the 
podsol i n d i c a t e that the area was damp immediately p r i o r to 
the mor d e p o s i t i o n . T h i s may be the r e s u l t of impeded 
drainage caused by u n d e r l y i n g boulder c l a y . Macroremains 
are u s u a l l y considered to i n d i c a t e the undoubted presence of a 
p a r t i c u l a r s p e c i e s i n the immediate v i c i n i t y of the core. 
The presence" of Juncus seeds~~in the p r o f i l e i s of Importance, 
f o r t h i s reason e s p e c i a l l y i n view of the f a c t t h at the 
exine of the pollen, g r a i n i s extremely t h i n and i s r a r e l y 
preserved i n the f o s s i l s t a t e . 
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? i l i a i n Cuthbertc .Vood i 3 not recorded 
above 142.5cm. I t i s known th a t t h i s s p e c i e s does not 
regenerate r e a d i l y i n 'Britain today because i n c r e a s e d 
wetness way have made the ground u n s u i t a b l e . Godwin (1956) 
uses the ' 7 i l i a d e c l i n e as one of the i n d i c a t o r s f o r the 
d i v i s i o n between zones V l l b a n d V I I I , thus a s s i g n i n g c l i m a t e 
as the r e s p o n s i b l e f a c t o r . An anthropogenic explanation 
has been given f o r the T i l i a d e c l i n e where i t i s a s s o c i a t e d 
with i n c r e a s e d p o l l e n frequency of r u d e r a l s p e c i e s (Turner, 
1962). I n c r e a s e d wetness has r e s u l t e d i n the d e c l i n e i n 
' i ' i l i a i n Cuthbert 1 a ,7ood where no corresponding i n c r e a s e i n 
rucl e r a i s p e c i e s was noted. 

Following the 'Gronzhorizont' there i s u s u a l l y 
a decrease i n t r e e p o l l e n r e l a t i v e to t h a t of herbs. I n 
zone F i l l any such changes can be assigned to the a c t i v i t y 
of Ean. The p o l l e n i n the mor from Cuthbert's .,ood may be 
considered to be of very l o c a l o r i g i n and t h e r e f o r e any 
changes i n p o l l e n f r e q u e n c i e s r e l a t e to changes i n the 
v e g e t a t i o n of the immediate- surrounding land* That t h i s i s 
a reasonable assumption i s shown by the high t r e e p o l l e n 
freciuesey at the top of the p r o f i l e where the vegetation i s 
known to be t h a t of a woodland* I f the p o l l e n was. derived 
by long d i s t a n c e t r a n s p o r t the top p a r t of the diagram a t 
Cuthbert's V/ood would resemble diagrams from Cranberry Bog 
and other zone V I I I diagrams where the pattern g e n e r a l l y i s 
one of decreased t r e e p o l l e n and i n c r e a s e d herbs towards 
the present time. I v e r s e n ' s diagram from Braved i l l u s t r a t e s 
a s i m i l a r s i t u a t i o n to t h a t found a t Cuthbert's V/ood. The 
deposit a t Draved i s a l s o of zone V I I I and u n d e r l i e s a 
f o r e s t v e g e t a t i o n . The p o l l e n c o n s i s t s of mainly t r e e p o l l e n 
showing t h a t i t too was derived l o c a l l y . The low Pinus 
p o l l e n i n Cuthbert's wood shows t h a t a l i t t l e p o l l e n derived 
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from long d i s t a n c e s i s being deposited by the p o l l e n r a i n . 

Human a c t i v i t y i s v i s i b l e between 100 - 90cm 
where there has been some f e l l i n g of t r e e s , p a r t i c u l a r l y 
.juercus, Ulmus and some Be t u l a and marked i n c r e a s e s i n 
Grand, neae, P l a n t ago l a n c e o l a t a and other herb s p e c i e s . 
P. l a n c e o l a t a i s of value as an i n d i c a t o r because today i t 
i s a s s o c i a t e d with pasturage and c u l t i v a t i o n and i s 
i n t o l e r a n t of competition from woody p l a n t s (Godwin 1956). 
The decrease i n elm may be because i t s twigs were used as 
c a t t l e fodder. Alnus does not appear to be a f f e c t e d . . S i l i c a 
fragments have blown i n as a r e s u l t of the c l e a r a n c e . T h i s 
i s the f i r s t notable occurrence of human a c t i v i t y i n 
Cuthbert's .'.'ood. S i m i l a r post 'Grenzhoriaont' c l e a r i n g s of 
f o r e s t are picked out a t Cranberry Bog a t about 55cm (Kershav 
1967) and a l s o a t Stewards S h i e l d . Kershaw (1967) i n d i c a t e s 
t hat the drop i n t r e e p o l l e n a t Cranberry Bog i s due to the 
a c t i v i t y of I r o n Age man i n the a r e a , p o s s i b l y around 400 B.f 
A l a t e r date would seem more l i k e l y f o r Cuthbert's Vtood, 
perhaps one of the Romano/^ritish periods i n the f i r s t f i v e 
c e n t u r i e s A.D. I t may be t h a t the c o n s t r u c t i o n of Hadrian's 
• / a l l along with the accompanying s t r u c t u r e s of mile c a s t l e s , 
t u r r e t s and f o r t s caused considerable t r a c t s of f o r e s t s to 
be f e l l e d . Furthermore i n c r e a s e d production of crops would 
have been ne c e s s a r y to feed the l e g i o n s s t a t i o n e d i n the 
area. No c e r e a l p o l l e n g r a i n s were detected at t h i s time 
however. The f i r s t appearance of I^raxinus p o l l e n a t 102.5cm 
when, drops i n t r e e p o l l e n were j u s t beginning, may be of 
s i g n i f i c a n c e because i t i s known to be a pioneer s p e c i e s 
(".'ardle 1961). The A.nglo Saxons may have been r e s p o n s i b l e 
for t h i s major c l e a r a n c e but with no a r c h a e o l o g i c a l evidence 
i t i s u n f o r t u n a t e l y not p o s s i b l e to give i t a date. 
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Above t h i s l e v e l t r e e p o l l e n i n c r e a s e s so 
that a t 8?.5cm Alnus i s r e s p o n s i b l e f o r t h r e e q u a r t e r s of 
the t o t a l t r e e p o l l e n whereas Betula and Quercus frequencies 
are low. Alnus s e e d l i n g s are known to have an advantage 
over Betula s e e d l i n g s i n wet s o i l s when i n competition as 
pioneer s p e c i e s . Alnus> however, i s not adapted f o r the 
i n v a s i o n of g r a s s l a n d but t h r i v e s i n neglected g r a s s i n 
which drainage has become i n t e r r u p t e d and given r i s e to 
seasonal s u r f a c e wetness (MeVean 1956). I t i s probable 
t h a t the a r e a of the wood became wetter a t t h i s time favouring 
Alnus and slowing down the regeneration of Betula. The 
s l i g h t i n c r e a s e i n Corylus and S a l i x p o l l e n together with 
abundant J u n c u 3 seeds adds support to t h i s . I n t e n s i v e 
graaing of the a r e a a t t h i s time d i d not occur because the 
woodland was able to regenerate to i t 3 o r i g i n a l d e n s i t y . 

The i n c r e a s e of S a l i x p o l l e n a t 40cms i s a 
very l o c a l e f f e c t which was not detected 2 m i l e s away a t 
Cranberry Bog. V/ard has, however, found an i n c r e a s e i n 
S a l i x p o l l e n a t Stewards S h i e l d , which i s presumably a l s o 
very l o c a l / t y ' S s l i x f r e quencies are not normally found i n zone 
V I I I . With the i n c r e a s e i n S a l i x there i s a s l i g h t decrease 
i n Alnus and Quercus which may i n d i c a t e some f e l l i n g of t r e e s . 
Be t u l a shows a s l i g h t i n c r e a s e . The S a l i x peak drops before 
r i s i n g again a t 22.5cm. Incre a s e d wetness may be the cause 
of the S a l i x i n c r e a s e , but as t h i s was not detected a t 
Cranberry Bog and as there are no corresponding changes i n 
other specie3 the c l i m a t i c f a c t o r may be r u l e d out and p l a n t i n g 
of S a l i x suspected. S a l i x was used f o r many c r a f t s and 
p o l l a r d i n g of the t r e e s was p r a c t i s e d to provide repeated 
crops, of s m a l l poles ( K d l i n , 1956). A demand for poles f o r 
f e n c i n g and h u r d l i n g would have been c r e a t e d by the enclosure 
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of land. A f t e r the f i r s t S a l i x peak there i s a revertance 
to the o r i g i n a l tree/shrub/herb r a t i o and then a t 27.5cm a 
gradual decrease i n AP/NAP r a t i o occurs. Here there i s a 
remarkable c o r r e l a t i o n between C u t h b e r t 1 s Wood and Stewards 
S h i e l d where there i s a l s o a phase of c l e a r a n c e soon a f t e r 
the S a l i x peaks. A s i m i l a r c l e a r a n c e phase i s not detected 
a t Cranberry .Bog which again i l l u s t r a t e s t h a t i t i s the veget
a t i o n , immediately around the area from which the core was 
taken, t h a t i s being picked out i n the p o l l e n diagram. Alnus 
and tie t u l a p o l l e n decreases whereas Coryluo takes over as the 
predominant shrub from S a l i x and grasse s and other herbs 
i n c r e a s e . During t h i s c l e a r a n c e phase c e r e a l p o l l e n of 
Se c a l e , presumably blowing i n from surrounding t i l l e d l a nd, 
i n c r e a s e s . C e r e a l p o l l e n i s not abundant i n the l e a f l i t t e r 
l a y e r , despite the surrounding a r a b l e f i e l d s , which i n d i c a t e s 
t h a t i t does not blow i n i n l a r g e q u a n t i t i e s while the wood 
i s as dense as i t i s a t present* Hydrocotyle i s present 
which i n d i c a t e s f l o o d i n g of the land or a r i s e i n the water 
t a b l e . The dating of t h i s phase of c l e a r a n c e i s d i f f i c u l t 
i n the absence of documents. It. may r e l a t e to the demand 
f o r timber during the two wars of the twentieth century 
because some f e l l i n g i n the wood i s known to have occurred 
during the l a s t war (Hunter 1969). The decaying stumps of 
Quercus and B e t u l a t r e e s ( o f ages up to 70 y e a r s ) are present 
i n the wood today e s p e c i a l l y around the perimeter as evidence 
of t h i s f e l l i n g . The depth of t h i s c l e a r a n c e phase however, 
would seem to i n d i c a t e an e a r l i e r date of perhaps the l a t e 
eighteenth and e a r l y nineteenth century* I f such an e a r l y 
date i s accepted the l a t e r c l earance (25 years ago) i s missing 
from the p r o f i l e . 

A f i r e which occurred i n the wood i n 1947 
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may be r e s p o n s i b l e f o r burning of the top l a y e r of the 
deposit destroying any p o l l e n evidence f o r the f e l l i n g i n 
the lest war. Wo evidence of f i r e was however, detected i n 
the centre of the wood. 

The top of the diagram shows t h a t regeneration 
of the wood occurred a f t e r t h i s c l e a r a n c e phase and was 
the r e f o r e not grazed. Be t u l a i n c r e a s e s a t the expense of 
Alnus which may be the r e s u l t of a lowered w a t e r t a b l e f or 
b e t t e r drainage. C e r t a i n l y Alnus at the present time i s 
r e s t r i c t e d to the very wet areas of the wood which are more 
b a s i c ; a feature favourable to t h i s t r e e (McVean 1956). 

Following the f i r s t c l e a r a n c e phase there i s 
r i s e i n pH p o s s i b l y caused by the washing i n of bases from 
the surrounding c l e a r e d land. A s i m i l a r r i s e i n a l k a l i n i t y 
does not occur a f t e r the second cl e a r a n c e and i t i s thought 
t h a t the e f f e c t of atmospheric p o l l u t i o n r e s u l t i n g from 
i n d u s t r i a l a c t i v i t y i n the area may have masked any such 
e f f e c t s . 

The s u r f a c e samples o.re i n t e r e s t i n g because 
they i l l u s t r a t e the s o r t of v a r i a t i o n i n p o l l e n percentage 
which can e x i s t over a very small a r e a . They show that by 
studying deposits of t h i s type a more d e t a i l e d p i c t u r e of 
the a c t u a l v e g e t a t i o n of an a r e a can be b u i l t up. 

Some deer are known to v i s i t the wood at 
the present time. These animals escaped from the deer park 
when the e s t a t e changed hands i n 1952. These deer, together 
with r a b b i t s , may be r e s p o n s i b l e for the open areas of the 
wood remaining open. At the south s i d e of the wood there 
i s an extensive t r a c t of open land dominated by Chamaenerion 
angustifolxum, the $ f i r e weed'. I f t h i s a r e a i s open 
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because of the e f f e c t s of the 1947 f i r e some t r e e s would 
have been expected to have grown i n the l a s t 20 y e a r s . 
B e t u l a s e e d l i n g s which are present a r e a l l l e s s than 6 inches 
high which does suggest grazing. I t i s i n t e r e s t i n g to note 
t h a t the p o l l e n diagram i t s e l f does not i n d i c a t e that such 
open a r e a s e x i s t . T r a c e s of Epllobium p o l l e n are found i n 
the s u r f a c e samples but t h i s once again shows, as would be 
expected, t h a t i t i s the vegetation immediately around the 
borehole which i s c o n t r i b u t i n g the p o l l e n and t h a t only a 
l i t t l e p o l l e n from p o l l e n r a i n i s s e t t l i n g . 

Rhododendrons and l a u r e l s are growing i n the 
wood a t the present time but no evidence was obtained f o r a 
time of p l a n t i n g . These bushes were f r e q u e n t l y planted i n 
the V i c t o r i a n e r a to provide a t h i c k cover f o r game b i r d s 
and f o r decorative purposes. I t may be t h a t the p o l l e n of 
these, s p e c i e s does not preserve w e l l or i s not d i s p e r s e d f a r 
from the shrubs themselves. 

She herb p o l l e n diagram has many p o l l e n types 
represented by s i n g l e p o l l e n g r a i n s only. I t must be remtobsffied 
t h a t the presence of these g r a i n s c|r be due to d e p o s i t i o n by 
p o l l e n r a i n or animals, where abundant p o l l e n of a p a r t i c u l a r 

type occurs i t i s probable that the p l a n t was a c t u a l l y 
growing i n the v i c i n i t y . For i n s t a n c e at 1 7 . 5 c m the 
C r u c i f e r a e p o l l e n shows a marked i n c r e a s e perhaps because of 
the presence of Cardamine spp., C a p s e l l a or other weed type. 
I n c r e a s e d F i l i c a l e s spores are a s s o c i a t e d with the S a l i x peak. 

Cuthbert's Wood ther e f o r e s u f f e r e d two major 
c l e a r a n c e s and one phase of S a l i x p l a n t i n g . A l l through the 
h i s t o r y of the Beamish E s t a t e wood would have been r e q u i r e d 
f o r c o n s t r u c t i o n , f e n c i n g , t o o l s , f u e l e t c . and i t may be 
presumed t h a t f e l l i n g and coppicing was o c c u r r i n g a t freqiient 
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i n t e r v a l s . The c l e a r a n c e phases may be r e l a t e d to times 
of b u i l d i n g , perhaps improvements to the manor house, but 
the e x t r a o r d i n a r y c o r r e l a t i o n of events i n Cuthbert' Wood 
with those of Stewards S h i e l d i n d i c a t e that these c l e a r a n c e s 
may be r e l a t e d to times of more extensive timber demand. 
I t i 9 known f o r i n s t a n c e t h a t there was extensive d e s t r u c t i o n 
of f o r e s t during the C i v i l War and t h a t the i r o n and 
tanning i n d u s t r i e s put heavy demands on woodland, ('iansley, 
1 9 3 9 ) . 

I n the absence of any dating evidence a 
p o s s i b l e time s c a l e may be pos t u l a t e d . The f i r s t c l e a r a n c e 
may re p r e s e n t Romano-British c l e a r i n g , followed by s e v e r a l 
c e n t u r i e s when the area was covered with a l d e r / b i r c h wood 
with some oak. Enclosure of the land around the eighteenth 
century may have c a l l e d f o r fenc i n g m a t e r i a l causing S a l i x 
to be planted. I n c r e a s e d i n d u s t r i a l a c t i v i t y may have caused 
a f u r t h e r demand on timber r e s u l t i n g i n the second drop i n 
tr e e p o l l e n . I t i s to be hoped t h a t there w i l l be some 
documentary evidence f o r Stewards S h i e l d which w i l l provide 
a s u i t a b l e time s c a l e f o r Cuthbort's V/ood as w e l l * * 
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SUMMARY. 

1. A background to p o l l e n diagrams i n the 
northeast of England i s given together with a 
l o c a t i o n map. 

2. The l o c a t i o n of Cuthbert* s V/ood, Beamish, 
Co* Durham i s given and there are a l s o two maps. 

3. A mor humus deposit i n C u t h b e r t 1 s Wood 
was studied i n order to determine i t s age, extent 
and the v e g e t a t i o n a l h i s t o r y of the are a . 

4* A d e s c r i p t i o n of the wood a t the present 
time i s given and there i s a l s o an account of the 
human h i s t o r y i n the are a . 

5. The topography and s t r a t i g r a p h y of the wood 
was examined and s e c t i o n s are drawn i n 51 g. 1. 

6. A core of 150cm was taken i n the centre of 
the v/ood to examine the organic deposit o v e r l y i n g 
a pojsol for p o l l e n a n a l y s i s and macroplant a n a l y s i s . 
The pH of the core a t 5cm i n t e r v a l s was determined. 
Three s u r f a c e samples were a l s o taken f o r p o l l e n 
a n a l y s i s . The r e s u l t s of these a n a l y s e s are 
presented i n the forms of two p o l l e n diagrams and 
i n two t a b l e s * These diagrams i n d i c a t e t h a t the 
deposit i s of zone V I I I throughout. 

7« The d i s c u s s i o n c o n t a i n s a d e f i n i t i o n of a 
mor humus and a suggested time f o r the formation 
of the mor humus i n C u t h b e r t T s tfood. 

Continued:-
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GUnHARY. (continued) 

f3. 'Che evidence suggests t h a t most of the 
po l l e n i n the core was l o c a l l y derived p o s s i b l y 
from a r a d i u s of 10 - 20metres from the bore hole. 

9. At the bottom of the p r o f i l e the a r e a was 
wooded. The p o l l e n a n a l y s i s r e v e a l s t h a t there were 
two major c l e a r a n c e phases of the woodland with a 
sharp r i s e i n S a l i x p o l l e n immediately p r i o r to the 
second one. The f i r s t c l e a r a n c e i s p o s s i b l y of 
Romano-British age; the w 3 a l i x peak i s a s s o c i a t e d 
with the enclosure of farmland and the second 
c l e a r a n c e a s s o c i a t e d with the i n c r e a s e d i n d u s t r i a l 
a c t i v i t y of the area 

10. I t i s r e g r e t t e d that n e i t h e r documentary 
nor a r c h a e o l o g i c a l evidence i s a v a i l a b l e f o r t h i s 
s i t e but i t i s hoped that the c l o s e s i m i l a r i t y of the 
Cuthbert's iVood diagram to that of Ward's a t Stewards 
S h i e l d may allow an i n t e r p r e t a t i o n based on her 
f i n d i n g s i n the presence of documents, when a v a i l a b l e . 
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