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INTRODUCTIGN.

Several workers have recently been studying
the pollen content of post-glacial deposits in County
Durham but at the present time few pollen diagrams hsave
been published. Hap I shows the position of sites which
are referred to below.

The diagrams published include Blackburn's
study at Neasham (Blackburn, 1952) and two sites in
Teesdale, Romaldkirk and Burtreec Lane (Bellamy et al. 1966).
Blackburn concluded that the deposit he investigated dated
from Godwin's Zone 1 to Zone VII. In Teesdale the deposits
were dated from the Late-glacial to Zone VI. Other published
Post-giacial diegrams in the North Hast come from two lake
deposits. One at Bamburgh, Northumberland (FPartley, 1966)
and the other at Tadcaster, Yorkshire (Bartley,1962). These
voth include liate-glacial and early Post-glacial pollen.
There is also an unpublished disgram from Cranberry Bog, Co.
Durham (Kershew, 1967) and Jard is investigating a deposit
at Stewards shield in eardele, while other work is being
carried out in teesdale.

‘"he present study is of interest because it is
carried out on & mor humus deposit, of over 1 metre in depth,
in the centre of a wood. It can therefore be expected to

indicate more local changes in the vegetation as compared
with the regional changes shovn in the disgrams previously
mentioned. 1t was also thought that the'depésit was of
comparatively recent origin, starting probsbly in Zone VIIb
or VIII, and that any changes would reflect man's activity
in the immediate neighbourhood of the wood.

Pollen diagrams from mor humus have been

obtained by Trouimonn (1952) working in o spruce forest




(Picea abies) in Germany and by Iversen (1954) investigating

G o g g

woodland in Jutland.
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CUTHBERT 'S JOOD, Co. JUHALL.

1. OT/UATION,

. Cuthbert's Jood, Crid Neference N¥ 208555, is
an area of 6.7 acres, which was until 1952 part of the
Beamish tstoete, situated 5 niles southwest of Gateshead and
1% miles north of 3tanley. (ilap 2). ‘the 450 foot contour
passes east to west through the centre of the wood with
higher ground to the north and a gentle slope to the Teamish
Burn in the south.

2. GEOLOGY.

The solid geology of this area is Carboniferous
coal measures. These coal measures are overlain by
Pleistocene boulder c¢lay and solifluction moterial.
Approximetely 8 miles to the west the local Hillstone grit
outerops and 7 miles to the east there is llagnesium limestone
1aid down in the Permian. (See overlay for #ap 1)

3. PABLENT DAY ViGETATION.

A map of the vegetation is given as an overlay
for map 3. The main part of the wood is composed mostly

of birch {DBetuls pubescens) but there zre other areags,

especially around the perimeter, where other species
predominate, usually as a result of men's activity. In the
main part of the wood many of the birches have been coppiced

and some have been misshapen by the fungus Exoascus turgidus.

Other common species zre white poplar (Fopulus albsa) and

holly (Ilex aquifolium) but there are also examples of oak

(suercus petraea), yew (iaxus baccais), hornbeam (Carpinus
betulus), wych elm (Ulmus glabra), elder (Sambucus nigra),
rowan (Sorbus aucuparia), hawthorn (Crataegus monogyna),




hazel (Corylus avellana) and laourel (Daphne laureola).
ilder (Alnus glutinosa), hogweed (Heracleun sphondylium)
and goosegrass (Calium aparine) are found in the wetter
Aress.

The field layer of the wood i3 not well
developed zlthough there is abundant raspberry (2Rubus idaeus)

znd bramble (Rubus sect. Zubatus) some bryophytes and
pteridonhytes with dog rose (osa cenina), soft rush (Juncus
effusus), foxglove (Digitalis purpurea), wood sorrel (Oxalis
acetosella), wood avens (Geum urbanum), red campion (3ilene
dibica), bluebell (Lndymion non-scriptus), dog!'s mercury
(llercurialis peremnis), broad leaved dock (Rumex obtusifolius

and graminesce in places.

On the sandy well-drained slope at the northern
and north eastern edges of the wood oak and sycamore (Acer
pséudoplatanus) predominate. Along the field boundary on
the south and southeast sides of the wood the trees are
beech (Fagus sylvatica), ash (Fraxinus excelsior), hornbezanm,
sycamore and wych elm. Broom (Sarothamnus scoparius) and
Rhododendron ponticum sre ~2lso present with nettle (Urtica’
dioica), common hemp n

tle (Galeopsis tetrahit) and:
i ﬂn) in the hedserow. . The open

et
woundwort {Utachys sylva
areas of the weod consist of pheridophytes, rose bay willow
herb (Chamsenerion angustifolium) foxgloves, prasses and
bﬂ%h'seedlings except for one small area which was sown with
grass seed by the Boy Scouts who camp in ‘the wood.

The wood is surrounded by fields which are
either under cattle pasture or are sown with cereal crops.
_ ) ~ The climate around Cuthbert's ood is moist.
A% South Moor Colliery (Grid ref. NZ 190516) 2% miles away

a height of 616ft. the average annual precipitation is
29.8 inches. (iet. Office, 1963).
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Lo HIZTOAY OF THE AREA.

The area has been occupied by man since the
llesolithic age. Evidence of this has been obtained from the
coastal and river terrace sites of the Hesolithic period
followed by artefacts and burials of the Neolithic and-
deaker periods. It is of interest that fewer traces of
Pre-itoman Iron age activity have been found than in ébhdher
of the neighbouring counties of Northumberland and Yorkshire.

During the Roman period Co. Durham was =a
ffontier zone. The position of Cuthbert's “Jood in relation
to Illadrian's ./all and the Roman fort, belicved to have been
called Concangium (Gillam and Tait, 1968) at Chester-le-Street
is shown on ilap 2. 'The Roman withdrawal at the beginning of
the fifth century A.D. left the area open to invasion by
Saxon and Scandinavian raiders.

The inglian period saw Co. Durham as a forested
wadge of land whose occupation was contested by both the
Pernicia and Deira kingdoms.

Jaring the pre-Norman settlement a gradual
spread of population resulted in forest clearing and. swamp
drainage and the erection of feudal castles.

_ The Norman settlement resulted in the area
becoming & land of scattered well organised villages whose
" chief asset lay in the ownership of cattle. This is shown
in the Boldon Book produced in 1183. Subsistence farming -
was also- practised by open field strip cultivetion with oats,
barléy and peas comprising the chief crops. ‘aste land and
and forest areas which separated the villages were recogﬁised
as common gragzing land for pigs, goats, cattle, hens and
geese. OSheep rearing was virtually the monopoly of the bishop

and prior at Durham.




i'ront tie fourtecenth to sixleenth centuries
repeated invagions by the .scols ravaged the lund. he
results of this unseltled period together with those of
the Grent Flogue (1348/9  .9.) led to the neglect of cultivation
in some fields. '

ilomberston's Survey (c.1570) gives detnils of
the occupancy of smoll holdings and dwellings which clearly
indicntes ¢ postoral occunotion of the leamish tstate.

Yonulntion increased during the period of
ropid industrial expansion during the seventeenth and
elghteenth centuries which naturally gave an impetus to
forming. The smelting of lead and iron by charcoal caused
extensive deforestation. This continued until 1735 vhen

braham Jarvdy introduced coke 23 a fuel for smelting.

“o=dey the coal, chemical and steel industries
fre inportant sources of emnloyment with mixed (orming

25
occunying only © small percentage of the population.

The “enmish istete records which would haove
been ol considernhle interest were helieved to heve been
destroyed in 1952.
: Ain sccount of the estate owners of Teamisn is
given in the Victorian county histories for Durhanm (Pordyce,
1857). The estate is first recorded when Guisca¥d de Charron,
Lord of Beamish died in 1268. 1In the fifteenth century the
estate is said to have consisted of 150 acres of land 4O acres
of wood {Hutchinson, 1787). In the sixteenth century the -
estate was forfeited to the crown and then granted to Gir
Henry Gate, Kt. 1In 1763 the Beamish Colliery was opened.
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The investigation was undertaken to determine
the vegetational history of the area by analysing the
organic deposit for pollen and macroplant remainsg. It was
further hoped to determine the age of the deposit, its
conposition, and extent by a study of the wood's stratigraphy.

M ST O3 .

1. LEVELLISG AND SPTRATIGR.PHY.

A preliminary survey of the wood by probing
led to an approximate location of the centre of the organic
deposit. l'our transects each at right angles were laid out
from thio point (see !ap 3} and the topography recorded by
means of a level and "Sopwith" staff. The density of the
shrub layer especially llex aauifolium caused the angle of

]

two of the transects to he altsred to obtain a clear line of
sight.

The stratigraphy along the transects was deter-
mined by taking a core sample at every 5 or 10 metres with
either a ililler peat sampler or a screw auger as described
in Jest (1968). Some difficulty was encountered in the drier
areas wihen the borer could not be pushed far into the soil.

——e Strot

ihe %epegraphy and sections are given in Fig. 1.

2. POLLEN aNALYSIS.

A Hiller sampler was used to obtain cores for
analysis from the position marked on hap 3.



This type of sanpler works by pushing a closed
chamber into the deposit to the required depth and then
turning it anti-clockwisc to obtain a sample. The chamber
is then closed by clockwise rotation before pulling up.

The sample chamber of the instrument is 50cm.
in length. It is necessary to take a sample (C - 50cm from
one boring but to make a further adjacent boring to obtain a
sample of 50 - 100cu. depth. The reason being that the
serew &t the base of the boring chamber disturds the inmediate
underlying deposit. The semple for a depthi 100 - 150cm. can
he taken from the f{irst boring. Boring to a greater depih
was not necessary because the base of the organic layer was
reached at 138cm.

. The sampling chamber was fitted with liners to
facilitate the removal of the cores to the laboratory.

Each sample within its liner was placed in 2
polythene bag immediately upon being brought to the surface
to avoid contamination by contemporary pollen. . lso each
liner was labelled with the depths from which the enclosed
sanple was taken.

To test if the humus layer was currently
accumulating and whether there were any differences in.present
day pollen representation in different areas.surfice samples
were taken. One was from the litter layer in the aZer of
the bore holes, one from & nearby inium hornum hummock &nd

— aAnother from a wet ares te the north of the bore holes. These.

samples were placed in polythene bags, labelled, and taken
back to the laboratory.

In the laboratory samples at 2.5cm intervals
were taken from the cores and placed in 2 x 1 inch glass tubes




with polythene stoppers &nd given a sample number. ‘this
number along with its depth was recorded. To minimise
contamination somples were taken from the inner part of the
core by a spatula which was weshed after each sample was
taken.

In order to count and identify the pollen
grains any extraneous matter nust be removed, the pollen
grains concentrated, embedded in a suitable medium and mounted
on o glass slide.

“ach sample was broken down by boiling in a
solution of 10 NaOH in a boiling tube and then poured through
a fine mesh sieve into o LOcc centrifuge tube. The residue
in the sieve which contains macroplant remains was washed
and placed in tubes labelled with the depth. The filtrate
was then centrifuged and the supernatant poured away. 4Lt
this stage silica present in ssrmples taken hetween 128 zand
150cm was removed by boiling the sample for 4 minutes in o
nickel crueible containing hydrofluoric scid. rhis was then
transferred to a Pyrex centrifuge tube with 107 iICl,
centrifuged and the supernatant poured away. llore 107 iCl
was added and the tube placed in a heated waterbath before
centrifuging again. III' is extremely dangerous and this work
was carried out in a fume cupboard whilst wearing goggles
znd rubber gloves.

All samples had cellulose removed by ascetolysis
in the fume cupboerd. “he procedure is as follows:=-
(). Transfer material in 4Occ centrifuge tube to 1l5cc

centrifuge and add 7cc of distilled water to wash

free of NaOH. stir and centrifuge.

(b). dehydrate with glacial 2cetic acid and centrifuge.

(c). ..dd wixture of 1l0cc acetic anhydride and lcec of
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concentrnted Hgdoh and place in boiling water batn
for one minute stirring ¢ll the time. Centrifuge.

(d). Add 2 drops ¢lreial acetic acid and 7ce distilled
water. Otir and centrifuge.

(e). .ash with distilled water. Centrifuge.

(£). ©ix with glycerine Jelly and scfronin stein, and
mount under & coverslip on o lehelled slide.

3y merns of a nechanicnl sty ge the slide can
he noved from one side to the other under the nicroscope.
.11 {reins were observed and identified under high power,
using oil inmersion where necessary. ‘he slide was then
rioved 11 diameters of the field of vision to the right

hefore counting the next transect.

+0llen and spores were identified using the

key in Scegri and Iversen (1Y04) and the photogrophs in

srdtman and Yerglund (1961) nnd :rdtman, .roglowski ond
1ilsson (1963). ldentifiecations vere checked with the type
slide collection. vounving whs stopped on zich siide cociter
150 tree pollen grains had -heen recorded, excent =zt 12.5
and 17.5cn depth where a total of 500 pollen srains was

counted bhefore 15C tree pollen grains nad been noted,

T e
3 LaCiOohAdl air Y o 10,

“he_residue of macroscopit¢ renains in the
sieve cbtoined during ithe preparation of the pollen slides

wag exanined under a binocular wicroscope for plant sterisl.

.qeds were identified by comporing them with the drevings
fiven in eijerinck (1947} ond the seed type collection.
4 mosg was identified by br. Rellomy using Jixon (19541).
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Le PH T2SUREART .

n

the pli through the 150cm core was neasured
to see 1if changes in acidity had zny comnection with the
gtreticraphical or nollen datn. amples ot Scm intervals
were aixed with distilled water in o beaker and the pi
reading ontained by using a direct rending pil meter.




RESULY G

The humus layer has accumulated in the centre
of the wood and overlies a leached so0il. 7The extent of the
deposit is approximately 70m north to south and 140m east to
west. (See fige 1).

The stratigrephy at the bore hole is as follows:-
c = lenn leaf litter composed of Betula and Popuius

remains.

1 = 1Ccm waterlogged black humus.

10 - 110cm waterlogged brown humus with a drier
minerslised band at 80cm and at 92cm.

110 - 138cm wellhumified brown deposit with fewer macro
plant remains, becoming more mineralised from
120cn dovmwards.

138 - 150cm grey sandy material with larger mineral

fragments towards the bottom. Some plant
fragments preserved.

Coal dust was present throughout the profile.
The mineralised bands may indicate that the deposit did not
form at a uniform rate in time, or that clearing of nearby
“areas of land caused mineral fragments to blow in.  €@learance
of the land is undoubtedly responsible for the silica present
at 92.5cm where a marked drop in the arboreal/non arboreal
ipollen has been detected in the pollen analysis.

-—- It is noet possible to he certain whether or
not the deposit is accumulating at the present time. The
presence of Fagus, Carpinus, Populus and Acer pollen in the

leaf litter, and its absence in the topmost consolidated
sample na¥ indicate that the feposit is not now accumulating.
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The litter itself is not decomposing rapidly, however; its
pll is low (L.3) and there is no evidence that the top part
of the humus is drying out. Iiluman activity has been
concentrated in the wood for the last decade and this may be
responsible for removal of top layers of the deposit
creating what appears to be a break in deposit formation.

The results of the pH tests are shown in
Pellen diagrem 1, and table 2. It can be seen that the pil
ranges from 3.9 %o 6.2. The lower values occur at 132, 97.5
and 0 - 20cms and the highest values at 67.5cms anqbt the
surface sample from the saturated area north of the horehole.
Pollen was well preserved throughout and the high pH values
did not affect the preservation of the pollen. It may he that
the area around the borehole was waterlogged at 67.5cnms like
the area north of the borehole at the present time with the
high pH caused by washing in of bases from the surrounding

e Sare

iround the perimeter of the wood, where the
organic deposit has not accumulated, there is = sandy soil.

The results of the macro remains analysis
are given in Table 1. It should be remebered that these
remaina have been extracted from very small samples. Tree
renains are the chief components of the deposit. The seeds
of Juncus effusus which lives in wet areas are found
abundantly throughout the profile except in the zone of huigher
pil from 82.5 to 52s55cms where they are found sporadically and
in the litter layer from which they are absent altogether.
The nearest Juncus plants at the present time are $ metres

away from the area of the borehole.

The results from the pollen unzlysis of the
core 2re given in the form of two diagrams. Pollen
diegram 1y includes pollen of trees nnd shrubhs snd the
tree/shrub/herb ratio. Pollen diagram II sShows the herb
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SACRORBICATINS

TABLE 1.(continued)
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pollen and sporea. rollen fretuencies in both diagrams are
given as percentages of total tree pollen. ‘here o total of
500 pollen grazins was counted the total of tree pollen is
given in brackets. .herec the pollen fredquency of (Cramineze
exceeds 100" the percentage figure is given.

-hen interpreting pollen diagrams it is
importany&o take into account the differential pollen
production end varying resistances to decay of the pollen
of different species in order to obtain a more accurate
picture of the vegetation. Some species produce large
amounts of pollen which are better adapted to transporteation
over long distonces e.g., Pinus, than others which produce
smaller emounts of pollen which are ineffectively spread
because their pollen drops to the ground with the flowers

f.8ey cilia (Iversen 1964).

The tree pollen present indicates that the
depositi was formed in Godwin's zone VIII, the /ilnus, .uercus
and Betuls period. (Godwin 1956). Ulwmus and Tilia
frequencies are low, Ietuls shows an increase and Alnus e
decrease towards the top of the top of the profile. The
tree/shrub/herv pollen ratios are consistant, with three
exceptions, throughout the dicgram. The present trec/shrub/
herb ratio is known to represent e woodland vegetotion and
where 2 similar ratio occurs in the diagram a2 wooded

vegetation may be postulated.

The 1low herbd percentages 1TBdicate that any
grezing or thianing was minimel. A gradual decrecse in
arboreal/non arboreal pollen ratio occurs at 97.5 and 27.5cns
and reaches its lowest point at 92.5 and 12.5cms. 2 gradual
recovery to the original ratio occurs in subseuuent sanples.
The tree pollen affected at the time of these decreases isg
that of jetula and _uercug. “hese decrenses in tree pollen
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~re conbempornry with increases in Gramineae, Ilantago

LY

anceolata mnd other herb pollen and therefore nay be

congidered to indicate clecring of the land.

An increase in shrub pollen to L3" of the
total pollen count at 37.5cm is explained by the steep rise
in Salix pollen. There are two 4alix peaks, one atb 37.5cn
and the other at 22.5cm. Sulix peollen is present in low
frequencies from 127.5cr to A42.5cm where the first increzse
ia recorded. Above 17.5c1 Salix polien is found in snall
quantities and in the leaf litler non was rcecorded. salix
is not present in the wood today.

Corylus shows & marked increase in f{requency
at 17.5cm when the arboreal/non arboreal pollen ratio is
decreasing.

48 can he .seen from FPollen Viagram I there
are steady fluctuations in individusl tree species pollen-
with no marked increases or decreases at any one level.
ilowever when considering the trends throughout the péribd
covored by the diagranm it can be peen that Alnus and .;uercus
pollen decreases in freGQuency towards the top of the profile
whereas that of Betula increasegs and Mapus, Carpinus, Acgr

and Populus make their first appearance. Fraxinug,whose
pollen grains are normally susceptable to decay,and are only
produced in small quantities, is usually underrepresented in
pollen dlegrems. It does however appeer at 1l02.5em ond is
detected up to the present time but is rissing from the =one
where the pH was high precsumably because these conditions
did not favour its preservation. '

The results of the pollen analysis of the
three surfoce samples are shown in Table 2. The samples
irom the leaf litter above the bore hole and the noss
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hummock show a difference of more than 10" in the pollen
frequency of lapgus. These samples were taken less than

5 metres away from each other and as there is no Pfagus
closer than 40 metres this difference is presumably caused
by the chance deposition of air borne pollen. ./ith reapect
to other species the two counts are very similar. In the
gample from the et Area :luercus, Alnug and Ilex arec more
abundant. These differences can be related to the proximity
of these species at the present time.

The pollen counts reproduce the actucl
composition of the wood comparatively well. It must be
remembered that recent pollen has not suffered the
differential destruction of pollen grains which would have
occurred in the fossilised pollen of the consolidated sediment.
The presence of Magus, Carpinus and Alnus around the field boundar
of the wood and the presence of Eopulus sirongly suggests
planting in recent years. '




Tree/Shrub/Herdb

Retula
Pinus
Ulmus

s Luercus
Alnus

‘e s

| Carpinus
Fraxinus
Acer
Populus

Corylus
Tlex

TABLE 2.

UESULY s OF TOLLoH -~ NaLYST.

of the

Tkl SURPACY SALPLIG.

Continued: -

1. 2 3.
Leaf litter at 'ﬁoss TIhammock et ires
Bore dole.
Le3 Lol 6.0
76:5:19 7520121 65:6:29
AND LSPORES TXPRIESSED Ao ,u
POTAYT, PREE POLLEN.
54.6 57.9 Li73
0.6 2.6 '
1.3 L6 0.6
206 1]..3 31‘3
2.0 1.3 6.0
21.3 1:4.06 3'.\3
2.6 9.3 1'3
3.3 1.3 3¢3
2.6 103 l+06
80[:’ 50?- 2-0
2c-6 2.6 2.6-
3.3 2.6 3




TABLE 2. (Continued)

POLLEN AND 3SPORAs WXPRUICUED -5
TOTAL TREE POLI ..

1. 2. 3.

Leaf litter at Moss Turmmoclk. ‘et Aren.
Bore Hole.

Gramineze 12.6 10.56 13.3
Cereals 2.0 5.3 5.6
Cyperaceae 0.6
Composli tae O.H 2.6 L0
Caryophyllaceas 0.6 1e3 2.0
Chenopodiaceae 0.6

Epilobium 0.6 0.6 C.6
llercurialis L6 2.0 7e3
Flantago lanc. 26 1.3 heQ
Ranuncuaceae 1.3 1.3

Rosaceae 0.6

Rumex acet. 0.6 0.6 3.3
sucecisa 0.6
Umbelliferae Geb
Pteridium 3.3 0.6
Mlicales 2.6 14.0 2.0



DILCULBSION.

A line dravwn from the River Themes to the
Aiver Severn is traditionally accepted as the most southerly
axtent of the last glaciation, although of course, its
effects were noticed further south. In lowland Durham,
where Cuthberts Yood is situated, glacial erratics of
Criffel granite from southwest Scotland, Borrowdale wvolcanic
rocks from the Lake District, drift from the Pennines and
rocks from the Cheviots have been found. (Bastwood, 1953).
It may be assumed that the retreating ice left a boulder
clay deposit. This was not reached when boring in Cuthbert's
Jood although a late glacial clay was reached at a depth of
291lem at Cranberry Bog 2 miles away. (Kershaw 1967). The
exact ccurse of events following the retreat of thne ice to
the period represented at the base of the core is noﬁ known
but over the greater part of England there was a gradual
change from open vegetation to climex foresit. UGradually a
mature podsol developed and this was found below 138em at
Cuthbert!'s .ood.. The vegetation on this podsol was of
voodland type with Alnus, wuercus and letula prosent .
together with a substantisl amount of Corylus. fhis part of

the podsol can be given a relative date. The polleﬁ

diagram is post elm decline which marks the ViIa/b boundary
and must therefore be VIIL/VIIT.

A mor humus may be described as a soil in
‘which discrete- litier, fermentation and hurms layers are
present, as opposed to the mixing of humus ond nineral
goil which prevents the formation of distinct orgenic
layers in formations referred to as mull. A mor humus
normally consists of a substantial litter layer which
remains relatively undisturbed while successive leaf falls
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bury the previous layer thus producing stratification

with the oldest most decomposed matorial at the base of the
deposit (Burges 1967). fhere are numerous onimols in o

mor humus but their size io snmall co thot & minimal ~nount
of disturbance takes place. This was borne out when studying
the stratigraphy of Cuthbert's '‘jood for no earthworns
(Lumbricus) were found in the hunus whereas they were o
cbserved in the better drained mineral soils. In these
arens any litter which had fallen on the surface was cuickly
decomposed and incorporated into the mineral soil through
the action of the coil macro ond micro faunas.

‘“here hag becn much debote over the ‘uestion
of what conditiona are reduired for the formation of & uor.
Glimate appears to be an important factor but not
necessarily an overriding ong because_mull and mor gSoils
can develope side by side in the same climate. 'urthermore
mull or mor moy develope on soils which are uniform in
character and origin of parent material. vuantity of litter
is not seen to play a part in determining whether mull or
mor would form. 1t has been suggested that onc of the
critical features in the foruation of a mor humus is that
phenolic materials in the leaf tissue tan the protein and
“form a protective coating over the cellulose of the learf,
thus inhibiting rapid decomposition. Ilor formation is
normally mssociated with a vegetation relatively rich in
phenolic compounds and of low base content which gilves rise
to a relatively acid layer which in turn prohibits the -
activities of earthwbrms_(thdley, 1954). The anthropogenic
factor should riot be ignored when considering the causation
of 2 mor deposit. llan can affect the vegetation through
burning, felling, planting and by changing the drainage of
an orea. It has been stoted that mor is unstable énd as it
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increases in depth there comes a time when no autotrophic
plants can grow and this resulte in erosion of the deposit
(iandley, 1964). 1ln time it appears thot mull speecies

would seed themselves on the mor and the system'would change
from mor to mull. Iiull and mor humus types appear to be
part of a reversible system.

In Cuthbertts “Wood the deep humus layer
started to form on top of the podsol when decomposition was
no longer able to kecp pace witsh the deposition of plant
material. The factors causing the mor humus to form are
not obvious zlthough the most likely explanation appears to
be a change of climate. The tree pollen represented in thae
diagram indicates that this change in climate was the sub-
boreal to sub-atldantic one. At Cranberry Bog, 2 miles away ,
a recurrence surface, the 'Grenzhorizoni', has been detected
at 69cm which represents a climatic change to more atlantic
conditions. This horizon is normally dated to 600 - 4CO B.C.
by radio carbon dating and it is probable that this climatic
change is the same onc which is responsible for the‘deposition
of the mor humus in Cuthbert's Jood. The presence of
Juncus effusus seeds and large amounts of Alnus pollen in the
podsol indicate that the area was demp immediately prior to
the mor deposition. This may be the result of impeded
drainage caused by underlying boulder clay. liacroremains
are usually considered to indicate the undoubted presence of a
particular gpecies in the immediate vicinity of the core.

The presence of Juncus seeds in the proflle is of meoxtxnce -

for this reason especislly in view of the fact that the
exine of the pollen grain is extremely thin and is rarely
preserved in the fossil state.



®ilia in Cuthberts ~ood is not recorded
above 142.5cm. It is known that this specics does not
regenerate readily in ®ritain today becausec increased
wetness way have made the ground unsuitable. Godwin (1956)
uses the Tilia decline as one of the indicators for the
division hetween zones VIIb andVIII, thus assigning climate
as the responsible factor. An anthropogenic explanation
has been given for the Rilis decline where it is associated
with increased pollen frequency of ruderal species (Turner,
1952). Incressed wetness has resulted in the decline in
"ilia in Cuthbert's “ood where no corresponding increase in
ruderal species was noted.

Following the 'Grenzhorizont' there is usually
a decrease in tree pollen relative to that of herbs. In
zone VIII ény such changes can be assigned to the activity
of man. The pollen in the mor from Cuthbert's .ood may be
considered to be of very local origin and therefore any
changes in pollen frequencies relate to changes in the
vegetation of the immediate currounding lend. That this is
o reasonable assumption is shown by the high tree pollen
frequency at the top of the protile where the vegetation is
known to be that of a woodland. If the pollen was. derived
by long distance transport the {top pert of the diagram at
Cuthbert!s Vood would resemble diagrams from Cranberry Bog

~and other zone VIII diagrams where the pattern generally is

one of decreased tree pollen and increased herbs towards

the present time. Iversen's diagram from Draved illustretes
o similar situation to that found at Cuthbert's vood. The
deposit at Draved is also of zone VIII ond underlies a
forest vegetation. The pollen consists of mainly tree pollen
showing that it too was derived locally. The low Pinus
pollen in Cuthbert's Vood shows that a little pollen derived



from long distances is being deposited by the pollen rain.

Human activity is visible between 100 « 90cnm
.vihere there has been some felling of trees, particularly
Juercus, Ulmus and some Betula and marked increases in

Graminese, Plantago lanceolata and other herb species.

P. lsnceolata is of value as an indicator because today it

is associated with pasturage and cultivation and is
intolerant of competition from woody plants (Godwin 1956).
“he decrease in elm may be because its twigs were used as
cattle fodder. Alnus does not appear to be affected. Silica
fragments have blown in as a result of the clearance. This

is the first notable occurrence of human activity in
Cuthbert's “ocd. Similar post 'Grenzhorizont' clearings of
forest are picked out at Cranberry Bog at about 55cm (Xershaw
1967) and also at Stewards Shield. Xershaw (1967) indicates
that the drop in tree pollen at Cranberry Bog is due to the
activity of Iron Age man in the arex, possibly around 400 B.C.
A later date would seem more likely for Cuthbert's -Wood,
perheps one of the Romano/Tritish periods in the first five
centuries aA.V. It may be vihat the construction of Hadrian's
" Wall along with the accompanying structures of mile castles,
turrets and forts caused considerable tracts of forests to

" be felled. FHurthermore increased production of erops would
have been necessary to feed the legions stationed in the
area. No cereazl pollen grains were detected at this time
nowever. The first appearance of Fraxinus pollen at 102.5cm,
when drops in tree pollen were just beginning, may be of
significance because it is known to be a pioneer species
(Wardle 1961). The Anglo Saxons may have been responsible
for this major clearance but with no archaeological evidence
it is unfortunately not possible to give it a date.



- Above this level tree pollem increases so
that at 87.5cm Alnus is responsible for threeguarters of
the total tree pollen whereas Betula and duercus fredquencies
are low. Alnus seedlings are known to have an advantage
over Betula seedlings in wet soils when in competition,as
pioneer species. Alnus, however, is not adapted for the
invasion of grassland but thrives in neglected grass in
which dreinage has become interrupted and given rise to
seasonal surfzce wetness (McVean 1956). It is probadble
that the area of the wood hecame wetter at this time favouring
Alnus and slowing down the regeneration of Retula. The
slight increese in Corylus and Salix pollen together with
"abundant Juncus seeds adds suppot to this. Intensive
graring of the area at this time did not occur because the
woodland was able to regenerate to its original density.

The incroase of Salix pollen at LOcms is a
very local effect which was not detected 2 miles away av
Sranherry Pog. ‘Viard has, however, found an increase in
$alix pollen at Stewards Shield, which is presumably also
very local H$$alix frequencies are not normally found in zone
VIII. With the increase in Salix there is a2 slight decrease
in Alnus and Juercus which may indlcate some felling of trees.
letula shows a slight increase. The Salix peak drops bhefore
rising again at 22.5cm. Increased wetness may be the cause
of the 3alix increase, but as this was not detected at
Cranberry Bog and as there are no corresponding changes in
other species the climatic factor may be ruled out and planting
of Salix suspected. Salix was used for meny crafits and
pollarding of the trees was practised to provide repeated
crops. of small poles (Rdlin, 1956). A demand for poles for
fencing and'hurdling would have been created by the enclosure
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of land. Aifter the first Salix peak there is a revertance

to the original tree/shrub/herb ratio and then at 27.5cm a
gradual decrease in AP/NAP ratio occurs. Here there is a
remarkable correlation between Cuthbert's Yood and Stewards
Shield where there is also a2 phase of clearance soon after
the HS5alix peaks. A similar clearance phase is not detected
at Cranverry Bog which again illustrates that it is the veget-
etion, immediately around the area from which the core was
taeken, that is being picked out in the pollen diagram. Alnus
and Petula pollen decreases whereas Corylus takes over as the
predominant shrub from BSalix and gresses and other herbs
increase. During this c¢learance phase cereal pollen of
Secale, presumably blowing in from surrounding tilled land,
increases. Cereal pollen is not abundant in the leaf 1itter
layer, despite the surrounding arable fields, which indicates
that it does not blow in in large quantities while the wood
is as dense as it is at present. Hydrocotyle is present

~ which indicates flooding of the land or & rise in the water
~table. The dating of this phase of clearance is difficult
in the avsence of dcocuments. It may relate to the demand

for timber during the two wars of the twentieth century
because some felling in the wood is known to have occurred
during the last war (Hunter 1969). The decaying stumps of
Guercus and Betula trees (of ages up to 70 years) are present
in the wood today especially around the perimeter as evidence
of this felling. The depth of this clearance phase however,
would seem to indicate an earlier date of perhaps the late
eighteenth and sarly nineteenth century. If such an early
date is accepted the later clearance (25 years ago) is missing
from the profile.

A fire which occurred in the wood in 1947 ==y
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may be responsible for burning of the top layer of the
deposit destroying any pollen evidence for the felling in
the lsst war. No evidence of fire was however, detected in
the centre of the wood.

The top of the diagranm shows that regeneratlon
of the wood occurred after this clearance phase and was _
therefore not grazed. Betula increages at the expense of

ilnus which may be the result of a lowered watertable, or

better drainage. Certainly Alnus at the present time is
restricted to the very wetl areas of the wood which are more
hasic; a feature favourable to this tree (McVean 1956).

Pollowing the first clearance phase there is
rise in pH possibly caused by the washing in of bases from
the surrounding cleared land. A similar rise in alkalinity
does not occur after the second clearance and it is thought
that the effect of atmespheric pollution resulting from
industrial activity in the area may have masked any such
effects.

The surface camples ore interesting bhecause
they illustrate the sort of variation in pollen percentage
which can exist over a2 very small area. They show that by
studying deposits of this type a more detailed picture of
the actual vegetation of an area can be built up.

Some deer are known to visit the wood at _
the present time._ These animals escaped from the deer park
when the estate changed hands in 1952. These deer, together
with rabbits, may be responsible for the open areas of the
wood remaining open. At the south side of the wood there
ig an extensive trect of open land dominated by Chamaenerion

angustifolium, the &§fire weed'. If this area is open
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because of the effects of the 1947 fire some trees would
have been expected to have grown in the last 20 years.

Betula seedlings which are present are all less than 6 inches
high which does suggest grazing. It is interesting to note
that the pollen diagram itself does not indicate that such
open areas exist. Traces of Lpilobium pollen are found in
the surface samples but this once again shows, as would be
expected, that it is the vegetation immediately around'the
borehole whlch is contributing the pollen and that only =
little pollen from pollen rain is settling.

Rhododendrons and laurels are growing in the
wood at the present time but no evidence was obtained for -a
time of planting. ‘'hese bushes were frequently planted in
the Victorian era to provide a thick cover for game birds
and for decoratﬂve purposes. It may be that the pcllen of
these. species does not preserve well or is not dispersed far
from the shrubs themselves.

en diagraem has meny pollen types
represented by single pcllen grains only. It nust be rembmbefied
that the presence of these grains ﬁ& be due to deposition by
pellen rain or animals. Vhere abundant pollen of a particular
type occuﬁs it is probable that the plant was actually
growing in the vicinity. For instance at 17.5cm the
¢ruciferae pollen shows a marked increase perhaps because of
the presence of Cardamine spp., Capsells or other weed type.
Increased Filicales spores are associated with the Salix peak.

The herb polier
le

Cuthbert's Viood therefore suffercd two major'
clearances and one phase of Salix planting. All through the
history of the Beamish Estate wood would have been required
for construction, fencing, tools, fuel etc. and it may be
presumed that felling and coppicing was occurring at frequent
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intervals. The clearance phases may be related to times

of building, perhaps improvements to the manor house, but

the extraordinary correlation of events in Cuthbert' Vood
with those of Stewards Shield indicate that these clearances
may be related to times of more extensive timber demand.

It is known for instance that there was extensive destruction
of forest during the Civil War and that fhe iron and

tanning industries put heavy demands on woodland. (Tansley,
1939}.

In the absence of any dating evidence a
possible time scale may be postulated. The first clearance
may represent Romano-British clearing, followed by several
centuries when the area was covered with alder/birch wood
with some oak. Inclosure of the land around the eighteenth
century mey have called for fencing material causing Salix
to be planted. Increased industrial activity may have caused
a further demand on timber resuliling in the second drop in
tree pollen. It is to be hoped that there will be some
documentary evidence for Stewards Shield which will provide

a suitable time scale for Cuthbert'sz tlgod as well,
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SURLIAKY »

A background to pollen diagrams in the
northeast of England is given together with a
location map.

The location of Cuthbert's ‘ood, Beamish,
Co. Durham is given and there are also two maps.

A mor humus deposit in Cuthbert's ‘ood
studied in order to determine its age, extent
and the vegetational history of the area.

)]

wa

A description of the wood at the present
time is given and there is also an account of the
human history in the area.

The topography and stratigraphy of the wood
was examined and sections are drawn in ®ig. 1.

A core of 150cm was token in the centrs of

0]

the wood to examine the organic deposit overlying

a pé&ol for pollen analysis and macroplaht analysis.
The pH of the core at 5cm intervals was determined.
Three surface samples were also taken for pollen
analysis. The results of these analyses are
presented in the forms of two pollen diagrams and
in two tables. These diagrams indicate that the
deposit is of zone VIII throughout.

The discussion contains a definition of a
mor hunmus and a suggested time for the formation
of the mor humus in Cuthbert's Vood.

Continued: -



SUIAIRY. (continued)

8. The evidence suggests that most of the
pollen in the core was locally derived possibly
from a radius of 10 - 20metres from the bore hole.

9. At the bottom of the profile the area was
wooded. The pollen analysis reveals that there were
two major clearance phases of the woodland with 2
sharp rise in Selix pollen immediately prior to the
second one. The first clearanée is possibly of
Romano-British age; the uUslix peak is associated
with the enclosure of farmland and the second
clearance agssociated with the increased industrial
activity of the area

10. It is regretted that neither documentary
nor archaeological evidence is available for this
gite but it is hoped that the close similarity of thne
Cuthbert's Jood diagram to that of '‘lardts at Stewards
Shield may allow an interpretation based on uer
findings in the presence of documents, when asvailable.
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