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ARSTRACT CF THESIS.

"' The vegetation history of en ares of 100km” in the

easternicentral.area of the North York [Hoors 1s studied by
'means of pollen dlegrems from five contrasting sites. At
two of these sites the peat began to form near the beginning
of the Post-glacial period, while at the cther three sites
ﬁpe deposits date from the firet millenium B.C. Pollen
analytical zones V to VIIb are distinguished on the diegrams
(after Godwin), and for the post-Neolithic pericd & set of
zones (A to G) is delimited, which are correlated between
the diagrams,

Factors in the history of the vegetation are
discussed, and in particular an attempt 1s made to assess
the pert played by Han in modifying the vegetition cover.
Zones of clearance activity and woodland regeneratibn are
distinguished. The first mejor clearance occurred in thé‘fron'
Age « Romano-British times, with others 1in the Viking -
Hedleval period and from the eighteenth century to the
present day. Detalls of land use practices in these zZones ere
discussed and an attempt 1s made to correlate these with
the known archacsological and documentary evidence for
the area.

A survey of the contemporary pollen allows some conclusion
to be drawn about the dispersal and deposition of pellerm
within the study area. These results are applied to the
.sub-fessilbppllen dlagrams in an attemnpt to identify probable
| catchrent aréas and to seek out the limitations of each of
the sites. In cbnciusién, the need for management and
conservation of the vegetation cover in the future is streesed.l

AHAN UNT
v scrmceyfﬁ'glr;-

3 1 MAY 1973
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“PART OFE.  IINTRODUCTORY.

" CHAPTER 1. INTRODUCTION.
Frem fhe flat drift pla;n of'the Vale of York,
the Hambleton Hiils.:iso in an impfeseive escarpment,
1solating:tegthe east of their summit 1liné the uplend
islend of the North York loors..This block of Jurassiec
rocks is gently tilted towards the east, so that the
crest line falls from #54m_(1489') on Urra Hoor in the
west to 183m (600') at BavenseaT on the east coast,
where it ends in a eeries of uegnificent seé-ciiffs}
forming. some of Iorkshire'e'most-beauiiful_coastal sgepery.ﬁ
‘5'Thé ﬁpland‘massif is bounded to the north by the faulted
.z‘esgarpment of the Cleveland Hills;“overldoking*the,basin
of ﬁhe Tees lowtands. To the south, another fault raises
the Tebuler Hills 153m (500') above the level of the Vale
of Pickering, thus making the Nortﬁ{York Hoors a clearly
.defined unit in the physical lendscape, . '
_ Within the area so defined, settlement 1s confined
to ‘the mergins aend to the dales, which slash the.lioors
in & series of deeply dissected valleys.and carry tongues
of lowlaend deep into the heart ef'the upiand. In the ;
- noTthern part of the sres, the West-east valley of

' Egkdale detaches the Cleveland Hills from the. main maSSLfo
To the South of the Esk wvalley, dales run north aed,SOmth
from the main waterShed from Bilsdaie in the west 0
'Lewton Dale 1n the east. Here the mein watershed 1e | ;i 
bisected by the combined valleys of Eewton Dale. to the =

south and the Eller Beqk to the nerth. To the egs;‘of
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thlsllineg the Moors are lqwef, reaching a maximim height
of 292m (959') at Lilla Howe (890988), and ‘no major aa1e
ingérrﬁpts the sweep of the moorlanhsvtowards the ceasg.
The eastern-central part of the North York Moors

straddles the boﬁndary between fhis lower‘easfern areg |
and the main block to the west of Newton Dale. It can be
defined as the area lying betweéh eastings 80 and 90
and northings 93 and 03. Peat deposigqjat five sites
within this a:éa have been used in a aﬁuﬁj,of the Post-
glacilal vegetation history. This work, togéfheyﬂwith that
of Simmons (1969), Cundtll (1971) and Jones (1971), forms
part of a larger study of the Quaternary Ecology of the
Nortﬁ"Io:k Moors as a whole. Some;thirtﬁ gltes to_nortﬁf
end south of the Esk Valley now pib%idg poilen diagrams,qﬁ
covering the whole Post-glacial périod. which allow a
detalled picture to be Qonstructed:of the development
and modification of the vegetation cover. In particular,
this work will enable an assessment to be ‘made of the
importance of the anthropogenic factor 1n_§egetation
history - a tagk already ﬁndertaﬁéh by Dimbleby'(1962).

| As well as this general aim of contributlng to
knowledge of the ecological history of the whole regign,_.
this study has as 1ts specific purpose the elucidetion |
of the relationship between vegetatibﬁ'change and 1and :J
uge practice in the period from the Nedliﬁh&c to tﬁé .
present. Sites have been choseﬁ-in both upland and lowland ”
facets of-the lanQSCape; as land use must often have
varied between the two. In addition, itk'is"ho‘ped that
the detaiiéd comparlson of pollen‘&iagrams.from these
sites 1n different topographic s;tuations!ﬁut in close







'i'proximlﬁy to one anothér, will allow some comments to
:befmade.on the'intérpretation of dlagrams from different
~ types of site. -
) . The work will be presented in three sections.
-~ Firstly, the physical and cultural background to the
" gtudy area will be described and the rature of the evidence
»gfor temporal chenges will be discussed. Secondly, strat-
‘ fflgraphical"énd'palynological evidence will be presented
“‘kfrbm five sites in the eastern-central area and the
-1p§erpretation“and_¢orre1ation qf,ﬁhis evidence willl be
_ discussed, In the third section, changes in the vegetation
‘as revealed in tho pollen diagrams wlll be interpreted

~in terms of several factofs. Particuler emphasis will be

“1aid on the part played by changing land use practices,
through the mse of archacological and historicel evidence
in conjunction with that from the pollen diagrzms. Stress
wlll be laid upon the nature of the evidence involved
and the limitations of the techniques employed.
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ChAPTER 2,  PEE PEYSECAL BcKoROWD.

2.1 Solid Geology, | N

| The North York Moors are composed entirely
of rocks of the Jurassic period, 1aid,dqwn some 135 - 180
million years ago,.The generai dip of the rocks is gently
towards the south, which brings the younger strata to
the surface 1n;the'south_of_the.area and exppseS'ﬁhe
older ones only in the nortﬁ} The.éomplete sé:ies of beds
from the Lower Lias to the Upper Calcareous Grit of the |
Corallian is represented in the regldn, which was the
clagsic arca for the study of the Jurassic period 1n
Britein (Fox-Strangways, 1915). | y

Table 1 shows the stratigrapﬂic sequence;.and

the surface distribution of the mejor groups of rocks

lgg shown on mep 3. It can be seen that Whilst'the Liassic
rocks in the west and north of the area follow on in
geological sequencé from the Keupéi Marl underlylng the

Vale of York amd the Tees lowlands; there 1s*ap-gncdnformit# :
between the Kimmeridge Clay in the Vale of Pickering

end the Chalk of the Wolds to the south.

The - older Liassic.roéks arevexposed on the
fringes of tﬁe aree apnd as lozengééshaped inliers in the
dales of the mein messif. They are most important in the
Cleveland Hills, Wheré they form prominent frontal

benches on the fault escarpment and on the Estbn and
Upleathan ou%iiérs. The Middle Llas Ironstone Series o
was the basis of considerable mining activity in Cleveland
last century, and there were ﬁéré];imited'workiﬂgs near
Grosmont in Eskdale. This, with the South Durhem coking
coal, was the original baéls of the iron and steel_in&@gtry
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Table;l.

SIMPLIFTED GEOLOGICAL SEQUENCE. -

Peat
Alluviup

Upper boulder-clay.
Sands ernd: gravels
Lower boulder-clay

CBEmCEO"U'S'.'"'.'._OUo.o...oo-.-ol....

Chalk

Portlandian Beds
Kimmerldge Clay -
Upper Calgarecous Grit
Osmington Colite
Corallian Middle Calcareous Grit
Hambleton Oolite
Passage Beds
Lower Calcarecous Grit
Oxford Clay '
Kellaways Rock
Canbrash

Upper Deltaic Beds
(Moor Grit at base)

. Scarborough Beds
Middale Peltaic Beds
ﬁillepore Bed

Lowter Deltaic Beds
(with Eller Beck Bed)
Dogger

Upper.Lias
ﬂiddle Lias (Ironstone Series

. Sandy Serles
Lower Laas
Keuper.Marl
Bunter Sandstone

(After Geological Survey and-
‘Hemingway, 1968)
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f;‘ ...  of Teesside. The Upper'Ldas has also been of economic

Z%—'.e importance, in pa:ticular‘the Jet Bock and Alun Shales
which helped to meke Whitby famous. |
- The main part of the upland is formed of rocks
of the Middle and Upper Jurasstc, which in this pert of
the!cpqnt?y are-pre¢om1nan£1y sandy with limestone playing
a subordinate part. The bulk of the moorland is developed
on the-Estuarlne or Deltaic1 Series, which consists of
cley and fine silts alternating with grey and yellow
sahdstones. The latter-often form inland crags, but the
Series as a whole is of low reslstance, which leads to
the formation of fairly flat slope facets of 1 to 2 degrees
(Gregory, 19628) Seme thin seams of poor grade coal
occur-and have been worked et Lealholm (764078), Danby
' (708085), Besedale (690010) ‘and Collier G111 (799999).
The -other maln econamic use of the Series has been in
the building :brade, where brick clays and refractory
clays have been worked at Commondale (662105) and Egton
(809063), and building stone has been quarried near
Aislaby (846086) and used for the piers at Whitby and
the London Brtdge which now resldes in Texas.
Three thln marine beds interrupt the Deltaic
: Seriesw- the Dogger, e sandstone with some iron in 1t.
?e' the Eller Beck Bed, consisting of sandstones underlain by
: ferruginoue shales and ironstones,which were worked in
‘the Hiddle :‘Ages and the nineteenth century near Goathland?;
- and the Millepore Bed, a hard calcareous sandstone seperating

1"_-

1 The latter name is preferred, as the beds are freshwater
deposits of a deltalc nature (Hemingway, 1968). '

2 As shown by the line of slag heaps (830009) known locally

‘ag.Jullan's’ 1ine, from the popular belief that the Romans
(Juliue Caesar) were reeponsi le for the minlng.







. the Lower from the [iddle Deltaic Beds. The Hiddle and
Upper Deltaics are separated by the Scarborough Beds (or
the so=-called Grey Iimestone Serles) whioch, in fact,
consists mostly of shales with silty sandstones, impure
iimestones and ironstone: nodules.

It will be apparent from the foregolng desci}ptign»
~ that the rocks of the Hiddle Jurassic, although charéqéeriséd;
by greet diversity of detail, are basically variations on
the same theme, 1.e. that of alternating,sandstones é@d'
skales. For this Teason the large area of upland’covefed
by these rocks 1s monotenous and subdued in appearance,
the only gtr;king contrasts belng formed where erosion
hes exposed rocks of other perlods.

The Ilddle Jurassic surface 1s capped in the
central parts of the Cleveland Hills and the maln massif
by the brown marine sandstone of the Kellaways Rock, .
from which 1t 1s separated by a thin band of shales and
sandy marl known as Cornbrash. Both these formations f
are more reéistant than the Deltalc Serles_anﬁ form steeper:“'.
slopes of 6% to 9 degrees (Gregory, 1962a). To the
" South §f thé Kellaways Bock on the mein massif, a narrou
vale of Oxford Clay (mestly grey shales) lies at the
foot of the Corallien escarpment, which 1s one of the 
moét conspicuous featﬁres in the landscape of the Forth
York Moors, (Illustrated in Photograph 3). The Corailian
Series consists of calcareous grits alternating with
thin limestone beds to form a gently rolling topography, |
which contrasts with the bleak, severe lines of the moorlepds - -
to the north. The "Limestone H111s", as the area of Corallian
rocks is commonly called, terminate in a broken, faulted

dip .slope looking down on the Eimmeridge Clay of the
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Vale of Pickering! and beyond'to the distant eScarpmént _
of the Chalk Wolds.

fhe geology of the eastern-ceﬁtral part of the
North York loors is shown on map 4. It will be noted that
glaciél deposits obscure the.solid geology;in the Eller
Beck and Wheeldale valleys in the north-west of the ares
and 1t 1s on the boulder-clay here that the Gale Field
site 15 situated. The main pert of the area is developed
on the monotonous surface of the Upper Deltaics, crossed
'by the Tertlary whinstone dyke in the north-east, marked

on ‘the ground by a line of old Workings (846031); In _
the north-west the Hddle Deltalc Tocks are exposed bemeath
& thin outcrop of the Scarborough Béds;‘exposed;for’inStaﬁee;1.};
in the bed of the Eller Beck1(956983)- Above this the Hoor e
Grit, the lowest bed of the Upper Deltaics, forms‘eraggy“
outcrops, as, for example, at the northern end of - the .
" Pen Bogs site (854981). Where it crosses the chaﬁneltof
'Newton Dale 1t forms a. harder 5111 of rock and perhaps 1t - v
:'was the slightly greater resistance of this. bed ‘which | =
prevented the Eller Beck from being captured by Newton'
Dele, es the former is only a few feet below the level of
| the latter at this polint.

From Eller Beck bridge (859983) the A 169 road
climbs southwards up the slope of the Cornbrash on to the
Kellaways Rock, which forms the extensive area of moor?éﬁd;.
on which the Hay loss site is situated (875960). To the ’
west, the chanmel of Newton Dale cuts through the Kellaways -
Rock and Cornbrash to the Upper Deitaic:Series below, |
'The resistant Cor;brash forms steép rocky sides to éhe
channel with the Kellaways Rock forming the tops (see

-photograph L), The northern tip of the Kellaways BRock




projects as Crag Stone Rlgg (838978), while an outlier

caps Simon Howe (831981). The Simcn Howe loss site lies

in the slight basin of the Upper Deltalcs between the two.
.In the extreme south of the area, the rarrow vale of

Oxford Clay at Saltersgate (852945) lies at the foot of

the impressive Corallian escerpment (photograph 3).

The northernmost part of the Corallian projects as Whinny
Nab (867948)}>Wh116 Blakey Topping (872938) forms an outlier
to the east of the escarpment.

2.2 Structure.

The structure of the area 1s relatively simple,
its bas;c feafure being the general easterly inclination,
which is a conﬁinnation of the Pennine dip. The consequent
streams developed on fhis surface flow towards the east
and this drainage pattern is discordant with the underlying
structure, which has led Gregory to suggest that 1t has
been superimposed from an original Cretaceous cover (Gregory,
1962a). He also suggests the "proto-Esk" included what is
now the upper Tees (not the upper Swzle, as postﬁlated
by Versey, 1929). The capture of the upper part of the
"proto-Esk” by the Tees detached the North York Noors
from the mein Pennine block and led to thoir subsequent
development as an upland island.

The mld-Tertliary earth movements were responsible
for the doming of the main anticline between the complementary
synclinal troughs of the Tees to the north and the Vale
of Pickering to the south, and the minor anticlinal roll
of the Cleveland Hills to the north of Eskdale. Super-

-imposed upon this doming is a series of north-south
folds, 1nclud1ng the Bobin Hood's Bay dome, the Slelghts




'gnticline,and the Goathland syncline, which obliterate
locally the effects of the major folds. As & result of
these movements a radial dralnage pattern was-established
on the mein massif of the North York Hoors and on the
Cleveland Hills. |

Grégory'has recognised three major planatioh' -
surfaces on the Hoors, dating from erosion in:the Tbrt;ary":"”
}period (Gregory, 1962a). The Summit,ﬁurfaée at and above R
406m (1330') end the High Hoor Surface at 351-393m- (1150-1290%)
are characterised by gentle gradients, in cdntras%'to the -
steeper slopes of the two partial peneplains Whléh méke
up the Low lMoor Surface at 290-335m (950-1100') and 235-284m
(770-930%). Valley benches in the Esk valley correspond
to each of these stages. Gregory recognlses varlous.changes K
in the dreinage pattern associated with the end of the Low f.
Moor Surface stage. This adaptation of drainage to strueture &
consisted largely of the extension southwards of the Esk ‘o
catehment area-and_the capture of streamb ‘such as Wheeldaléii c}
G111 (780992), Blawath Beck (818970), Butmoor Beck (790962); -
Little Eller Beck (875987) and Brocka_Beck_(SSSOOS), o %?%}"'
and tﬁe-loss of the riﬁers Leven (600097) and Lounsdéie>x,;' :
- (605110) in the west of Eskdale to the Tees systeﬁ (Wihd'“:;?
gap at 635096). '

The lower Esk 1tself changed course about the -
same time to take a morée north-easterly directton from .
Grosmont (830052) to Whitby (900110). Gregory has correlated
this change with the high sea level of the Calesbrian '




10

'tt:ansgression, when, he sqggests; the sea approached the
edge of the North York Eoors end came partly up the_vale |
of York. Thls would have facilitated the drainage ceptures

in the western part of Eskdale and would provide a possible.:ﬁ-m

explanation for the streams flowing south through the
' “Corallian escarpment, such as the Biver Seven (747897) and
the River Dove (688900).

2.3 G;gciél ahd.periglaﬁiéi'geaﬁﬁres.

The so0lid geology 1s obscured round the margins
§f the Nortb York loors by a mentle of glacial arift, ‘
which extends to 24im (800') aﬁove Stenghow in the morth .
(678158), to 183m (600') up the slope of the Eombleton |
‘escarpment in the south-west, and to 320m (1050') in the
Ingleby-Greenhow embayment in the north-west. In the
east, the lower coastal plateau 1s covered with drift as’ _;f
‘  for south as Ravenscar (98?617) at a general level of y
%:152 213m (500-700"). The drift continues further_ South
at e lower level { 30-90m, 100—300'):and passes across,
the mouth of the Vale of Pickerihg as a nérrow ridge:

The Scandinavian ice sheet ﬁhich deposited thiéﬁ’
' drift in the Welchselian period blockéd the mouth of the
Vale of Pickering, leading to the pondlng back of the

proto-Derwent and the formation of one of the most famousajfjf

' pro-glacial lakes. Lacustrine clays from this lake to 2o
-;depth of 33m (107'), together ‘with occaslonal delta deposits
(e.g. at the mouth of Newton Dale near Pickerlng,-799849); »
end gands end grevels on the southern side obscure the

Kimmeridge Clay over most of the Vale. Cccaslonal 1slends

'3:J9f~solid protrude above ‘the general level, however, often -
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providing settlement sites, e.z. Great Edstome (707841), -
.or Great Barugh (748790). In addition, islends of bouldér--
clay are marked by the Geological Survey, e.g. near

_Wilton (860827), South Holme (700775), Salton (717795)

‘and at 640830. These would suggest the preéence of sone

ice in the area befdre the formation of the lake. PFurther
"ndrth. in Esgkdele, boulder-clay and outwash sends and gravel
‘cover most of the ground below 183m (600'), while small
amounts of drift provide fertile farming land in all the
 @a1n dales except Bilsdale and Westerdale.

| On the high moors there 1s little trace of drift.
Both Elgee and Hemingway, however, refer to occaslonel
erratic siliceous pebbles, e.g. on Wheeldale and Glalsdale
lloors (Elgee, 1908, Hemingway, 1958). Further evidence

for & possible ice-sheet covering the whole area is provided
by,Dimbleby. who describes 1ce-wedge deposits on the
surface of the Lower Calcareous Grit of the Corallian to

‘the east of Newton Dale. large-scale features are described-fvji
on 81lpho, Suffield, Levisham and Lockton Low [oors,

which show up'from the alr as & polygonal pattern of
vegetation, with Eridghorum growing in the.“eracks" ard
rGéIluha between them. Excavatlions in the 1nfill of somne

of these wedges revealed a complex stratigraphy of
boulder-clay and soil, which suggests a pre-Weichéelian
origin for the ice-wedges (Dimbleby, 1952a). This evidence'
leads.to the tentative conclusion that an earlier glaeiation
affected theuarea, and to 2 higher level than was reached B
during the Welchsellan. It would seem loglcal to correlate
this earlier glaciation with the Gilpping Haximum, but

there 18 no evidence to support this.




12

The first detalled study of the-Weiqhselian
glacial features was undertaken by Kendall at the beginnins
of this century (Kendell, 1902). In a 100rpage artiele . -
he gave descriptions of glacisl deposits and features. “EJ_H P
‘over the whole area, recording every detail with?painstgklﬁgii;i
accuracy. On the purely descriptive level his work remains
of greet value, although meny of his conclusions kave since
been challenged (e.g. by Gregory, 1965). Kendall's |
hypothesis was that a series of lekes had been formed
between the ice front and the mein block of the Moors
(which formed a nunatak). These lakes hed: been drained
by &2 series of overflow channels which form conspicuous
features in the 1andscape today. He listed the characteristics
of these channels, which included their steep sides.and
flat floors, steeper gradients on the. outside of meanders L
than on the insidey, their ususl lack of tributaries "
and the’ 1ndependence of the present drainage. Geomorphologists
were quick to recognise similer fea@ures in othor parts S
of the country and in some of these stndiés.go;dall's
ideas were mis-applied. Best (1954) extended Eendall's
ideas to the rest of the Cleveland Eills and postulated
two glaclal episodes there, on the réather dﬁbious evidence
thet the higher level channels had a more weathered P
appearance. Sewell (1903) claimed to have found a high- |
level overflow channel %etWeen lake Wheeldale and Newton
Dale at Slavey Slaok~(815950) at a height_of ;§Qm¢(820');.
Gregory has since shown this to be a colﬁforméd.bf the
capture of the Rutmoor Beck by the Wheoldale Beck in the

Tertiary period (Gregory, 1962a).
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Sissons has eriticised the. too extensive | i*;fgf"
application of Kendall's 1deas and has snggested some B

=

Ialternatlve modes of formation for many of the channels, fL;f

particularly as sub-glaciel featurecs (Sissons, 1960).

He also notes thgvlack of evidence, such as strandlineé;

deltas or laminated clays, for the exlistence of many of .*;'?

the supposed lakes - a sentiment echoed by Peel (1956): |

. ~ "Thought has been perheps unduly influenced. by ~f*»7g
Kendall's concept of freely draining lekes, Bhe
despite the common and disturbing lack of’ any
independent direct evidence for such lakes."

Gregory has argued agalnst the existence of & ﬁ“%»;
large lake in central Eskdale (Gregory, 1965). His theorj -
was that ice entered Egkdale from the'weSt'énd the east, -
possibly holding up & small temporafy lake in betWeen' '

the two advancing lce fronts. Ice also over-rode the

Cleveland watershed and coalesced with the Egkdale ice

' to form one sheet, including the frozen laske in the ’
| middle. The melting and down-wastlng'of;this 1cef1éd'to %"iﬁff‘
the formation of many stagnent ice featuzes'sueh as:eskersiff'§
end keame-terraces, which he has ﬁappéd. Sigsons (1960) :332;
has also remarked on the implications of down-wasting . R
rather then back-wasting of the 1lce, which would have _
resulted in lce occupylng the very areas where 'Kendall's ~:»:};j
lakes were supposed to bs. Gregqry-interprets.most-gf-the‘yijéf"
glacial dreinage chénnels és marginal or sub-marginal
features. Many of them appear to have had e complex history*“
of sub-glacial and lub-aerial development at severa1 |
different periods. I
In the eastern-central area, Gfegory dlstinguiéﬂéé; i
two maln lines of marginel draimage, corresponding with

positions of the ice-front marked by moralnes in the




Map 5.

Figure 9.

SOME GLACIAL AND PERIGLACIAL
FEATURES IN THE STUDY AREA

Glacial drainage channel
lce marginal bench
Moraine

River gorge

Slopes with slumping

After Gregory, modified,
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Eller Beck and Wheeldale vélleys'(see map 5). The first
used the channels of lady Bridge Sleck, Purse Dyke Slacka
end Hollins channel. These, having gradiehts of 0.7 fo -
1.5 per hundred are in the category of true mréinal
channels, #ith sub-glacial chutes between them. The secqﬁi;;m;
line, at 2 lower altitude, uéed Hose Sweng, Castle‘ﬁiii¥<  :75:
chaennel and Rarndey Here. Ice marginal benches continue -
between them (these were cut whén the angle of the hill
slope exceeded 2.5 degreesf. Both these lines of marginéi,.
dreinage emptied into & lake in Wheeldale valley whose
floor was at & helght of 155m (510') and whose waters
rose to 183-198m (600-650'). Drainage out of this leke
was vie two alternative chennels into Newton Da}e. The
‘first to be used was Moss Slack, but later drelnage was at
.a lower level via the Goathland Church channel, in which -
the peat of the Gale Fleld site has developed. After |
thig, Newton Dale was abandoned altogether, as the ice |
was by now very fragmented and other outlets were availablg;
Thié explanation seems hardly adequate to 3ccqgﬁtf
- for the size of Newton Dale itself. The course ;f Eewtoﬁ T
Dele probably followed that of a pre-glaclal velleys .
1t has already been noted that Liitle Eller Beck wasg
captured by the Murk Esk about the time of the Calabrian
transgression, and Gregory has suggested that this.stream'
and Sliving Sike (864993) formerly flowed through what .
is now Newton Dale. Straddling the meln watershed Qf'the N
Hoors, Newton Dale appears to héve a hump=-backed p:pfilé ’
- at 1ts northern end, which is difficult to ezplain'éxcept

es a‘product of hydraullic pressure in & sub-glacial
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stream, (Gregory, 1962b). However, there is 11tt1e'ev1deﬂc§  :
to suggest that the Welchselian ice mergin came this far f
south, which raises the interesting question of whether
1ticou1d_have been a pre-Weichgelian (Gipping?) chanriel
usged egain in the Weichselian period.

| After dréinage fron lake Wheeldale had ceas¢@;=
Newton-Dale.may st11l heve hed an 1mportant,§grt,to play
in the disposal of snow-melt from-the central part of the
Watéfshed. Recent work by McCann*eﬁ‘al (1972) hes
emphasised the importance of ofdinary fluvial processes
in glaciel and periglacial enviromments, and elthough the
ice-sheet itself may not have extended south over the
maln'wateréhed, the area must havé been covered with snow
end ice for a2 large part of the year. It seems probable
thét the glaciél drainage channels played an important
part in the transport of the annuvel snow-melt for méhy
years after the retreat of the ice-sheet.

Gregory also describes many periglacial featuréé
dating from the Weichselien or Letesglacisl, including
asymmetrical valley slopes, altipleanation terraces, tors =
and lani-slips. Asymmetry is characteristic of many valleys - .
. on the North iﬁrk lMoors and of slopes with several |
different aspects. The commonest aspect for the steeper
slopes which Gregory found was west=facing, and he nqtes
the possible associatlion with the pfevailing westerl&
winds during the Pléistocene, which might have led to
more rapid melting of snow and therefore faster erosion

on west-faecing slopes.

Altiplanation terraces generally eccur above

the Welchselian snow-line, at helghts of 244-335m (800-1100'),
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and they are most common on the Moor Grit and Grey
Iimestone outerops. Palmer (1956) has recognised the
;Bridestones-(875916) as tors, and Gregory finds other
examples, such as the Baven Stones (783988), which are
situate& on an altipianatlon terrace, ard the Needle's
Eye on the western side of Newton Dale (842953). land-
§lips are of varlous kinds, the most common belng the
rotational slips,which usuvally involve the Alum Shales.
Somotimes such land slips have accumulated peat deposits
behind them, such as those studled by Cundill (1971)

at St. Helena (685037) and Blakey (674996). Other types
of mass movement 1no1ude earth-flows and mass movements
involving glacial deposits.

| These features are very difficult to date, and
the smaller-scale ones still occur today in conditions
of excess precipitation (as, for instance, those studled
" by Gregory im 1960-61, (Gregory, 1962e)). Thus 1t is
'difficult to know whether the common features such as
vs&umping seen in many valleys on the Moors (e.g.1n the
foreground in photograph 16) are. attrlbutable to present
.or past clinmatic regimes. Where they are associated |
“with other features, such as solifluction deposits (e g.
at Pen Bogs), 1t seems likely that the maln movements |
date from glaclal or late-glaclel times; but minor movements
‘may have continued with decreasing intensity towards the
present at times of increased run-off, and some evidence
. for this may be afforded by stripes of mineral matter
found within peat deposits at various sites.
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‘Periglacial activity was probably re5poq§ib1e .
for the deepening of some valleys in the Corallién outctop}jjf%
beyond the ice-front. Hany have coomb-like vailey'heads,: |
8ﬁ¢h as that at the Hole of Horcum, where eroslon nearly
breached the escarpment at the Devil's Elbow (850940).

The solifluction deposits referred to above are usuaily.,,
unstratified deposits of grey clay contalning angular
fragments of sandstone and representing hill-wash in a -
periglacial climate. Such deposits have been aesﬁribed .
from séveral channels on the North York Hoors (e.g. Gregory
1962b) underlying Post-glacial peat deposits ard probably
referable to the late-glaclal period. Sollfluction deposits ;
occur 4n two of the sites in the eastern-central area,
'mOss‘Slack, Goathland, and Fen Bogs.

Various diverslons in drainage occurred during

the Welchsellian, the most famous of which 1s probably the .

reversal of flow of the Derwent in the Vale of Pickering.
In other cases, diversion was not so serious, resulting

1n shorter aberrations from the oxriginal course. Whexe

the presence of moraine blocked the old path of a river,r'“"Fi’

2 new one was-cut round or through the obstruction, as in
the case of the gorges of the River Esk at East Arnecliff
(790050) end Crunkly G111 (through the Lealholm moraine
at 755071). The River Derwent cut the west-east valley _
(936950-942910) through the Corallién escarpment whén Itslg},r
eagtward- course from Hérwood Dale to Cloughton was,bloékéﬁﬂff
by ice, end when this chanmel in turn wes blocked; 1t cut
the spectacular Forge Valley further south (983875L98§854-
photograph 5).







18

'through a series of ravines between Goathlend station
(838013) end Beck Hole (835022), being diverted to the
eastlof its former valley, now filled with boulder-clay.
It falishélm‘(?eb') in 1.5km in e series of waterfalls
‘such as Walk M111 Force, Water Ark and Thomasor Foss.
| Similarly, the Wheeldale Beck leaves 1ts pre-glacial course
at meily Ayre Poss (814997) and passes through e series
of gérges as the West Beck for 2km to rejoin its old
course near Beck Hole (photograph 6).

Changes in sea level assoclated with Plelstocene 1
'glaciations resulted in the cutting of channels graded
to below present sea level, as for instance the buried

channel at the mouth of the Esk at Whitby, which is 18m (40%)"

below the present floor of the river. 4 similér buried

channel marks the original eastward course of the“@erﬁent '

in the east of the Vale of Pickering and is now filled
with superficial deposits to a depth of 11m (35').

In the eastern-central area, the Eller Beékfpasbéséf’

It will be apparent from the foregolng description t

that the Pleistocene period has hed a profound effect
upon the surface topography of the North York Hoors.
Deposits of boulder-clay in the lower areas provide some
of the most fertile soils in the reglon; modifications

to the dralnage system provide some of the most spectacular - -

inland scenery; whilst glacial. drainage channels with no

present-dey drainage or small misfit streams have accumulated‘:

peat deposits,which make possible the reconstruction of
the Post-glaclal vegetation history of the area.




Figure 11.
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2.4 Climate.
The climatic regime of the North York Hoors 1is

influenced by:-three main factors; its location to the
éast §f the Pennine chein at latitude 540- s4° 30! norths; |
its mgritime position; and the relief of the land. It is -
the pérticular combination of these three factofs which
causes . the climate of this area to differ slightly fron
_that of the rest of north-cast England.

The proximity of the sea tempers the effeqts of
' the -north-casterly position, so that extremes of temperature
'adeféihfall_are not felt, even on the high moors.. The
éeid Qasterly-winds ere somewWhat compensated by the tendency
to sea-frets and general mistiness which prevents excessive ,13
heat loss through outward radiation. This is particularly |
true in Spr;ng or early Summer, when & low, formless cloud
'of gea-fret, sometimes known as the ﬁhaar“, frequently
'éhrouds the east coast in fog. Tﬁisimeans_that elthough
snow:. may lie until well into April on the moorlends,
temperatures are rarely far below zéero. Conversely, summer
visitors to fhe east coast resorts of Scarborough or
Whitby will seldom find the weather more than "pleasantly
warn®. Co@pared with other parts of northern England, ‘
the:efore, temperatures are falrly equable.

The maln effect of the rellef of the area 18'#9"
limit the growing season, so that.it égmprlses only ¢ 33
weeks at helghts of over 200m. This is particulerly
limiting for cereal cultivation. Another limiting factor
for agriculture on the higher areas is exposure, which 1s
_ aéeéntuated by the general treeless nature of the vegetatlion.

Shelter belts are common features, particularly on the
- Iimestone Hills, and are generally plented to afford shelter




Figure 12,
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from the critical north-easterly winds blowing off the sea.i
The Pennines cast 2 rain shadow over the area

80 fhé@,thecrainggll at sea level is only about 725mm (25 ®)

p.a. Q?;iéﬁ-is the controlling factor for reinfall and

the 1ébﬁyéfs~foliow the contours, 2s can be seen from

map 6 (Fig. 11). The 760mm (30") ischyet circumscribes
the Moore, while the 875mm (35%) isohyet encloses the aree

‘over about 275m (900'). In the western paTt of the main-

Watershed,:ﬁﬁe highest areas receive over looommu(hb“)p.a

'_ ;011mat1c figures for the eaétern-central*area_

>ére éﬁailable,from‘the neteorological records kept &t

Fylingdales 6arly warning station (866975). Summery
grgphs for tempereture and rainfall are shown on Fig. 12,

‘complled frbm,records for the years 1967-69. The lowest

récordé&”temperature for the period was -8 C, but
throughout the three years there was only one nmonth with

- an ave;age'temperature below zero. Snow wes recorded in
" six months in every year, and on two occasions in Hay.

vThefhigﬁésp-recofded temperature was 26’0, but therec was

oniy;pneimbnth'in the period with an average temperature

R above 15°C.

To emphasise the factor of exposure, on several

.occasipnsgﬁind'épeeds of up to 50 knots were recorded,

and a speed of 72 knots was reached once. Winds are

strongest. in Spring, average speeds often exceeding 30
knots,,Ayergéé félnfall for the three year perlod was 7S54mm,
which 1s piobébly a rather low reading, as Fig. 11 “would
suggest'thag the area ususlly falls within the 760mm

isohyet. A meximum is seen in November every yeer, with

-
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2.5 Secils. '

There 1s an overall cerrelaticn between geology
and solls, most easlly seen ;n the drift-free central
parts of the area. The calcareous strata of the Corallian
Series in the south provide the soils with the highest
bése-statﬁs and are cﬁvered for the most part with warm,
well dreined egriculturel loams. On the resl limestone
beds Rendzines may develop, although Brown Barths ere the
commoner natural 5611_type; While on the higher beds |
particulerly on the Grits solls are mofé'acld and usually
rodzollised. The Oxford Clay, Which is pafticularly'séﬁdy
in this area;carrles 2 belt of Brown Barths and loans
at the foot of the Corallian gscarpment, but over'mont
of the high moors to the north soils are more or less | o
podzolised. The Kellaways Rock carries celd, Wéf podzolised'fzrf;;
solls, while the Deltalic Serles provides solls of low ‘
but variable fertility and generally with peaty surface
layers. Where sandstones predominate leaching is pronoupcéd;{liffu
whilst the shales tend to 1mpede drainage and gleying}gqcﬁfg; T

Where the lLias 1s exposed, for instance in the |
upper perts of Bilsdele and Farndale, solls are heavy and '
clayey, and the natural soil type is probably the Brown
Earth under deciduous woodland. The soils of the boulder-
clay areas are often relatively fertile, although as;they
are heavy and damp they tend to favour grassland rather
than arable agriculture. In the Vale of Pickering true
alluvial and werp soils ere found, many of which have_been}”
.successfully drained to give fertile~sdils fbr-agricultuxe,
especlally towards the margins. The marginsl belt between:
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Tthe Vale and the Limestone Hills has been an important
area for settlement and agriculture at least slnce Angllan
times. In the centre of the Vale, patches of lighter |
chalky and gravel soils occur on the islands of solid
which protrude. through the alluvium and drift.
Within this overell pattern, minor differences

in solls often relate to drainage. On the high moors of
the central wetershed, for instance, the generally podzolised
soils vary from peaty Bodzdlslin freely drained.situations
to peaty gleys 1n areas of poor drainage and ground-water
gleys in patches where dralnage 1s very poor (qud, 1970).
A1l these solls are similar in the "A" horizons, with a
raw humus layér above a bleached sandy horizon. Where
drainage is impeded, gleying is marked in the “B" horizons,
whereas under conditions of freer dreinage a-hard iron pan
maey be formed, which may itself cause some drainage
impedance in the layers above it. The forimtion of this
pan, however, depends on the amount of irom in the parent
meterial, so tﬁétjon the Hoor Grit, for instance, iron
pans are rare, but on the more ferruginous bede of the
UPPef Deltaics the whole "B" horizon may be ofqﬂge in
colour due te-}ronhsta;ning.-

| Differences in drainage also result in differing
depths of peat or.raw humus in thé surface layers. Cundili
f1971) has mepped the depth of peat over the central water-
~shed. Over meehepf the higher area peat depth is in exeees
of 50cm, and in_places 1t reaches 2m or more. The peat |
' acts as a sponge, retaining molsture, and 1f it is removed

soll erosion Ay follow. This has been described by Curtis

from Levisham Hoor (Curtis, unpublished), where both wind
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'iiifgqapd“ﬁater erosion are involved, efter burning hes destnpyed:.f“ ﬂ

the surface peat. Bolton (1965) described similar erosion
on Fylingdeles loor, where tank damege in World War IT
hag led to deflation of the surface soll in drier periods.

The.apparently simple relationship between .
geology and soil,pwith minor differences due te dralnage,
led Jacks (1932) to suppose that the podzolised solls
dgécribed'above,were the meturel soils for the centrél
area of the lloors. However, Dimbleby (1952¢) has found
buried Brown Barth soils under Bronze Age barrows on
Silpho HMoor on the Cprallian outcrop, where the present
surface soil is Podzol under,Caliﬁﬁeﬁﬁm;Examlnation of
sqlls under Befulé plantations'at sites on the Eackness;
outlier of the Corallian has shown that as the plantations
mature the soils revert to Brown Sarths. Under a sixty year
old Betula plantation, no traces of the Podzol remeined,
although neardby solls under Calluhétﬁﬁ were strongly
podzolised. Dimbleby concludes that}

"The podzol is seen as & secondary soll aasocisted

with a blotically controlled vegetation type, =~

the heath, and is not malntained once” the heath

is superseded in a natursl succession.®’
(Dimbleby, 1952c)

"l

Pollen analysis from sites further north 6n.the
:'Deltaiclrecks_(Cundill, 1971; Slmmons,_1969: and below,
chapter 5 ) shows that thls area was once covered with
if . declduous woodland. It seems unlikely that this vegetation
N could have grown on podzolised solls, and therefore 1t 15 '
probabie that Dimbleby‘s conclusions may be applied to;mo#ﬁ

| of the moorland area. Several writers have demonstrated
Jﬁg;{' the importence of the anthropogenic facter in the development
| of the heath vegetation (e.g. Dimbleby, 1952b; Simmons, 1969;
Cund111, 1971), end it seems from this that Hen has been '
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a major factor in the evolution of soils, through his   {' 1F é

effects on the vegetation. The more fertile solls 1@ théf}%i.ff‘a

dales méy be the result of later clearance of the woodlgnd; 

as has been suggested by Anderson (1958). | o
Thus it appears that, while there 1s some overallif "

correlation between geology and soil, the malor factor o

in pedogenesis 1s probably vegetatien, with drainage ‘ ani‘i

causing local variations. The environ@ent must always have
been marginel for the development of brown earths and
declduous woodland, and this merginality would haVe~aecentﬁé£§§ii;
the effects of Han on the vegetetion and soils. |

2.6 Végetatioﬁ; 7
The diversity of geological detail of the,Mdors "

is belled by the monotony of the Veéetation cover, which
is, as Wooldridge has remarked,
singularly homogeneous in gereral type,
presenting & number of sllghtly -differing
facies of Calluna heath.®
- (Stamp, 1945)
Over the plateau surface, from the Cleveland escarpment ‘
in the north'to the higher parts of the Coraliién“éséarpméﬁt’f--f
in the south, Callunetum 15 the dominant plent community,
producing the effect of-milés of purple heather which is one
‘of the chief tourist attractions of the regioﬁ'(phbtograph,§)¥ '
The detalled varlations of the Callunétuﬁ have 2
been deseribed by Elgee (1912), and practically all other ?;u —‘ 
vwriters on the area seem to have followed his descriptlons
He divides the plateau vegetation into three mein types-7?{’
the mossées, the fat moors and the thin moors, accord4pgfta *

the depth of peat on which they have developed. Thus there







25

is 2 high degree of correlation between the occurrence of
these vegetation types and the depth of peat over the
central watershed as mepped by Cundill (1971).

, The mosses occur on the high akis of the central
' watershed between the dale heads on the deeper peet,
end include such areas as-Yarlsey Hoss (755007), Pike H1l1l1
'ﬁass. -(7—"72010)_. and Hay MHess (897960). The Callunais _
accompanied by Eg;da_fetrélii and,Erioghofhmjégginatﬁm,
with;gﬁggg;_ in the wetter places. These other specles may
be locally dominant, as, for instance, Erigphorum vaglnatum
dominates Green Swang (892997) with a carpet of §g ggg
in a wet flush at the head of a moorland stream (photograph 8).

. The fat ‘MOOTS Elgee describes ag areas developed
on 30-to 120em of peat, which remeins damp even in the
driest weather. Here the Calluna is accompanied.- by Emtca
tetralix Vaccig; gzgti;;u and Erlophornm vgggnatum in
damper places. The wetter types of fat moor, as those
developed on shales on Easington High Hoor, Widow Howe
mbbr and Pylingdales Hoor, graede into the mosses; while,
at the other end of the scale, '

"ingensible gradations connect the fat moor

o with the thin moor"
o (Elgee, 1912).
én'fhe thin moors, the Cailﬁnétﬁm is more varied and
in places Nardgs stricta and Scigpus caesp;touus replace
Calluna as the dominant species, with Erioghorum vaginatum,
Holinia caerulea and Juncus zguarrosus as subordinate
species. The peat is shallower and forms a less continuous
cover than under the fat moors, revealing patches of bare
rock at the surface. This type of moorland is well devéloped
on Kellaeways Rock, for instance on Allerston High Hoor
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surroun&ingfmgy Moss.

Cuhdill'(1971) has noted changes in vegetation
1n 80me places whieh have teken place since Elgee 8 day, :
and gives the example of Rosedale EHead, where Eriophorum
vagi tum was locally dominant in Elgee's time, but Calluna -
is morée important now. Elgee also states that lay Hoss

"is characterised by the great sbundance of

Brica tetralix in its surfece vegetation. In

fact, thls specles 1s here distinctly domimant, PRy

Eriophorum -and Callunma being somewhat. suboxdinate..‘ g
- | (Elgee, 1912) R

This 18 certainly not true today, and Calluna is much more -

ebundant than Erica tetralix or sny other species.

This decrease in diversity of species is probably attribﬁtabié i
to burning in connection with the mansgement of the grea o
for grouse-moor. The Caliunetum 1s carefully managed Ny
sub-climax vegetation, which is regularly burned at
approximately seven to ten year lintervals in rotation,

thus leaving some old heather to provide cover for neétlngfli

birds and some younger heather with tender shoots for
the grouse to feed on. )

Pearsall (1950) has stressed the artificiality S
of our present hesther moorlands:

"We do not really know what a natural heather '
moor looks like, but we know that on such a

moor, left untreated, the heather would grow

long and "leggy®, leavlng numerous opehings -

in which other species could develop. Thus an
unbmrmt or infrequently burnt heather meoor -
tends to have a more varled flora than one

which is ‘burnt regularly, and burning is largely
regponsible for such uniformity as is found." -

~

Tensley (1939) has described the colonisation of
what he calls the "burn subscre" on grouse moors and the
succession applieés well to this area. The first colonisers,

if burning was deep, are lichens and liverworts, e.g.

Lobhozia inflate, Wekera nutans, Rolytrichun spp., Ceratodon = -
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purpureus and Cladeonia spp. Sphaggum pagillosum may colonlse
damper arees. These are succeeded by a turf of Calluna.

Vaceinium myrtillus, Potentilla, Juncus squarrosus, Aggostig
canina and Po trichum. As the Calluna regeins 1ts -

dominance, the other species gradually die out, to leave
almost & monoculture of Calluna. As the Calluma becomes
old and “"leggy®™, the centre of éaeh clump becomes colonlsed o
by Hypnum and Cladoﬂia_spp;. and Juncus sguagfoSus-eStablishés.::
1tself too, before the moor is burned again and the é‘yélé
recommences. This rotational burning, together with local
variations in drainage and slope, glves rise to a mosalec
pattern of vegetation, with areas at'different stages of
succession, as seen 1n photograph 9 on Goathland'ﬂdor.
- At the plateau edge, the Calluhgtum glves way
tb a more varied slope vegetation, with Vaeéinium mxgtillgg';
end Pteridium aguilirum as major constituents with the )
.Caiigﬁé. Pteridium 1s intolerant of very acid solls and
1likes well-drained situations. It has ofter been taken as
.én indicator of formerly wooded areas, and this is certainly
true of the dele~sides where 1t flourishes today. Some |
patehes of woodland remain in the dales, generally canslsting
of Quercus and Betula. Barry (1907) describes two or _
three patches in Jugger Howe G1ll (940990) which he considers
to be more or less ratural. Newton Dale supports & scrubby
woodland of Betula, Qgercus, Sorbus aucuggria and Crataeggs 2
monogyna on the steep slopes, as seen in the foregroﬁnd '
of-photograph-lé (Pigure 21).

The valley bottoms, espeecially the flat, boggy
glacial drainage chennels or "slacks", often support a

mire vegetation, with Sphagnum and_Carex spp. dominent
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and Erfophorum, Calluna and Hyrice gale on the drier hummocks.
_ﬁt-Féh‘Bogs, at the head of Newton Dale, -?hragg;tes cbmmun1é 
: forms exten91ve reed beds with ggxgchogpora alba Schoenus B
—f.ﬂniggleans o, and lix spp. forming & carr vegetation

_.Detalled descriptions of the vegetation of this and another
. ‘glactal drainege chamnel, Moss Slack Goathland, will be
-gl#en'in.chapte; L,
' This chapter has dealt with the semi-natural
Qggpfgtion only, as the ﬁlantations and egricultural
3 __végétﬁtion are more properly described in the section on
Zi‘% F“ffjiand use (chapter 3.4) . It will be seen that wherever
o .possible the Callunetum is dominant on the Hoors, only
:égiving way" to more varied types of Vegctation where conditions
3};é; '“>;of drainage or angle of slope force 1t to assume a more
subordinate role. Remnants of declduous woodland on the
valley sides, together with the suggestion of 1ts larger
fextent in the past from the distribution of Pteridium ’
:igtimate that the dales were formerly wellemooded. The
pari‘played by burning has been stressed in connection with
#ﬁéiﬁpminapce of the Callunetum, which appears as & subel;méx
;{(S;'ﬁpiagioclimax", Eyre, 1968) type of vegetation.
: ._ _ The effect of the Callﬁnetum on solls has already»
T £één'dis¢ﬁssed and 1t thus remains e distinct possibllity
B that over much of the high moorland the naturel climez

vegetation waes woodland over brown earths, rather?thaﬁ'.

heath over podzols. Cundill (1971) has come to such a

.. cpnclgéioa for the central watershed and Dimbleby has.

| . postulated the seme for the Corsllien E1lls to the south.
It is not poséible. therefore, to agree with Elgee that

"Lloors are a natural plant community more or less
untampered with.®
1Elgee, 1912).
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CEAPTER 3. THE CULTUBAL BACKGROUND.

3.1 Eistorieal Backg;gund.

, In this section a brief chronological survey
will be mede of the archaeological and documentary.
evidence which allows a reconstruction of the cultural
‘baékground to the area.

— The earliést settlers in the Post-glaciglrperlod
have,;eft little evidence on the MHoors themselves, although
_ the wéll-kmown site of Star Carr is situated in the easterm
part of the Vale of Pickering (024812). This site has
_been dated by the radio-carbon method as mid-eighth
millentun B.C. (9488 4/- 350 BP) and was thought to be
a ségsonally-océupied hunting camp (Clark, 1954).

It hag been deséribed as laglemosian in type, 2lthough.
Gla;k.believed-it to be earlier than the classic Daﬁiah
siteé, possibly én intermediate type botween Upper
Palaéolithic and later Hesolithic cultures.

. Hesolithic sltes on the loors themselves are
pumerous, generally situated above 305m (1600')_at the
~upper parts of the dales, eg. Farndele, Bilsdale, Westerdale,
. ‘Commondale, Wheeldale. They are generally consldered to
be a reglonsl variation of the Sauﬁe;efrlan forn (Badley,
1969). Like Ster Carr, they show affinlties to Upper
Paleeclithice cultures. but the incorporation of Neolithile
arrowheads at séme gltes suggests contacé7ﬁith later cultures
also. Radley (1969) has interpreted the culture as 2
 ’hyb:1d one, lasting well into the Neolithie until about
JZOQO'B.C} Clark has argued for o similar overlep between
the Hesolithic and Neolithic:
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9The Neolithic arts were diffused among the
food-gathering. peoples...peoples who nelther

‘" vanished nor were extingulshed, but who

- “suarvived to form the human basts.of the later
civiIlisations....The survival of .Terdenolsian®.
man in areas relatively undeslrable to peoples

wlth a_different economy, can thus, be accepted o

~on 4 prlori grounds. The displacement of one
culture by anothér ig never achieved in an .
instant; 1n this particular case .the overlap
in time was probably a long one."
(Clark, 1936)

The sites on the lloors are usually smell and
are cﬁgféﬁteriged by their large quantities of waste
£lints, The main implements found are microliths. These

;. were preSumably mounted in rows on bone or wWood, as 18

;vLsuggested by ‘the “arrangement of the six found at S11

Howe (Elgee, 1930). The microliths are “found typleally

“at the Junetion between the mineral soil and the overlying

peat, and are found when the peat is removed, either by

‘<-severaﬂburniag (2as 2t Simon Fowe, 830983, in 1947), or

by preperation of the land for afforestation (as at
Hauley Cross,796945)..

“Pew larger toole have been found at these sites,

fﬁggagaédley”ngtes in particular the absence of axes or

adzes suitgﬁie for felling trees. However, abundant

“eharcoal rerains at meny sites point to the Widespread

an of fire, and Simmons end Cundill (1969) bave stressed

the frobable influence on the enviromment. From the large

puiber of sites (22 are known from the Ryedale area alone)

e falrly substantiel Nesolithic population is implied on

% The culture was thought originally to be Tardenoisian,

- although Clark later decided it was closer to the French . -

Sauveterrlan (Clark, 1955).

R T
L
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the high loors, although except for White Gill (639026) = = .

the sites have not been interpreted as permanent'camps.

A pioughed oﬁt settlement slte recently excavated at
Upleatham (622200) suggests that more permenent setﬁleﬁsnts-‘ “:§w
may have existed on the lower outllers to the morth of ‘9'5H52
the main uplands (Spratt, personmal communication). R
The distribution of Neolithie firds, in contrast
to those of lesolithic age, is very sparse on the high |
ﬁ§§x$, The_main_copcedtrations are further south, on the
Wpids, With_outilers on the Corellian outcrop irn the south -
of the area. Polished axes have been found at Egton, (809063},
Goathland, Allan Tofts (830028), Rosedale, Eston and L
Gulbbprougﬁ; and long-barrows have been found on the
ll&mestone Hills to the south,e.g. at Kepwick (490902) | |
‘ﬂ;ongworth.[1965);'Leaf-shaped arrovheads are not'ﬁn¢9mm9§;;;' ii
éﬁﬁtaapart from these finds there is little indication of - A
méolithfc settlement on the high floors. The p:@bablecsu;vivalf,{;
of late Mesollthic.cultufes into the Neolithic period has
already been noted, and, ‘indeed, these peoples may well
have survived into the Bronze Age.
The Early Bronze Age has been described by
Elgee (1930) as a.period of invasion, firstly of the
"Beaker" -culture from Germany, Hollend and Demmerk, and
secondly of the "Stone battle-axe® culture, based on &
Panish culture. In Elgee's day only nine beakers were _
"known from the area, but today the number étandg at 6ver [“;:f'ﬁfk
£1£ty, meny of them from the Windypits in Byedale (HcDonmell, '
1963). Nevertheless, no very substantial poﬁﬁlation_is |
indicated for this perlod, and most of the remains are _;? -




épncgnﬁr&ﬁed,on the Iimestone Hills in the sbuth of.tﬁei ”
grés. The same holds true for the “"food-vessel® cultufe,?.A fpgi:f
‘which resulted from the mingling of the above oultures ... .-
with'the Néolithic pépulation From these early Bronze s
Age cultures the Hiddle Bronze Age "uran®™ culture evolved,.
which wa: te be so important on.the high moorlands. ébd |
which.has‘been populariged, if not romanticised, by |
Elgee (1930).

Over ten, thousand round barrows are estimated to S

be st11l standing on the North York loors, most of which
have been assigned to the Hiddle Bronze Age. Seversl of -
themhfpa:tieulérly the lafger ones, have been found to

cohtain-éollared-Urns and cremated remelins of this pefiod,

| <.but the vast majority heve been dated by associstion

_alone This is particularly true of the smeller stoney
cairns, often forming necropoles of hundreds, such as
‘the cairn group of over three hundred cairns at Iron

Howe described by Eayes (ia mcDonnell, 1963). Elgee

1nterpreted these as the ‘burisl places of the lower- classes ‘ e
of soclety, but, as Ashbee notes (1953):

"The. isepulchral character of many of these small . ;;:
mounds has never been proved. v B

"None.of them have revealed any grave-goods on exeavation '
(Spratt, personal communication), and Elgee' S~sgggestiqn
that they -covered inhumed remains which have rotted:-awny =
entirely in the acld moorland soil 1s not convineing.
, Some writers (e.g. Hayes, 1963. Fleming, 19?1) |
have suggested that these ceirnfields are the result of ~ &
~the clearing of stones from areas for dnltivation. Fleming |
' 1ﬁ@§”éxp1a1ned the irregular lengthé of walling associated
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with them in this wey also. Hayos (1963) has described
poesible cultivation plots emongst walling and cairns
at Struntry Carr (811025), and similer features are to

bo found on Allan Tofts, Goathland (830026). Nome of these - +:. -

sltes has produced conclusive dating evidence, end Eayes
suggests that they cover a2 longer period than the Hiddle
Bronze‘Agé. pésgibly extending into the Iron Age or
beyond. |

All writérs have postulated a nomadic existencé

for the Bronze Age people, Fleming (1971) claiming that

IR :

the emphasis was on cultivation rather than stoek-raiéihg; ?faf

From the nunbers of burials in the larger barrows and
hypothetical rates at which land would be used 'by shifting
cultivetors, he worked out the total amount of land use&i
end the total population. He concluded that the collared
urn folk numbsred under a thousand and were in the ares
for botween one and five hundred years. Although mot very
conclusive results, these figures do illustrate that
the Middle Bronze Age population was not so large as has
sometimes been assuned. It seems probable that remeins
fron & longer time-span have been included within the
Middle Bronze'Age period.

The calrnfields and their associated walling
éﬁd enclosures have a;ready been noted as exanmples of -
features which may dete from a long period of time.
The cross-ridge dykes and earthworks described by Elgee
(1930) as part of settlement sites associated with the
urn folk may be Iron Age as well as Bronze Age 1a date.
The meny hollow-ways or tracks described by Elgee as cattle

droves may date from a varlety of periods from Neolithic
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to lledieval, although some of them may well be Bronze

Ame., The cup and ring markéd stones (e.g. one on Upleathan
Hoor,6212003 three on Allan Tofts,830026) are prohably
Bronze 4ge, but not necesserily Eiddlé Bronze Age in

dete. Fipelly, the tracks along the moorlernd ridges, often
lirkins the lerger barrows, mey owe thelr eristence to
these barrcws or nay pre-date them. In any case, these
ridges would form neturel routeways, effording cagler
rasgege than the velley bottogs, vhether or not they
passed rarrows orn their way.

Thus it eppears that whilst the iliddle Bronze
Agze dces represcnt a phese of considerable settlerent on
the lloors, its inmportance has protably btecn over-egtimeted
hy erchaeologists..This is partly bzscauvse of the consvlcuous
vositior of the lerger barrows, which stand out in lines
elongz the crests of the moorlend ridges agelnst the
background of low-growlng heather (photogreph 10).

Heny of them have survived through the millenis because of
thelir location in arees which have never sttracted
cultivation or settlement. The contrest between these
reneins and those of the Iron Age, for instance, 1is
striking (photogranh 12).

The Late Bronze Age, like the Early Bronze Age,
1s not well represented in this area. It represents another
periocd of irvasion, which continved into the Iron Ase.
Iires of »nenetration were probably the rivers and sea
inlets, and the Vale of Pickering seems to have beeh ore

such route. Here lake-dwellings with Siriss effinities
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(Elgee, 1930) have been.discovered at Costa Beck (800763).
Hoards of maés-pro@uced'weapons, including socksted
axeé'and swords, have,been'fbund in various places on the
fringe of the area,zé,s. at Boséberfj“Topping_(57912?);
but apart ffcm one axe at Glalsdale (775053), fhere are
no notable finds from the high moors.

The Iron Age-peribd 1s one which 1is coming to
agsume greater iﬁportanp§ in the histpry,éf_north;east
Yorkshire, lergely thaﬁis to the use of ae?iél photegraphy.
Huch of the work on thié’period has been carried out in
the last few years.and'ié'fhereforé unpublished; e;g.gﬁﬁe_wﬁ.h

eieavations on Levishanm Hpor by the Scarberough Archaeologicalfgwg

Soclety. In addition, certain earthworks whiech were- formerly
asslgned to other periods have lately been reappraised as
Iron Age in date, e.g. the hill-fort on Eston Nab (56918%).
This and other hill-forts seem to have been occupied as
defensive positions by a fendal aristocracy (HelPonnell, 196§)h
These sites were probably only used in times of attack

in inter-tribal warfere, and do'not répresent the normal
dwelling places of the populace; More'typical of the

period were the wooden farmsteads bounded by dykes and
remparts, such as those on Levisham NMoor, and the lowlier
huts, such as those on Perey Rigg (610111).

o Other notable -finds include the-iron furnace

from Levisham Hoor enclustire B, aecom@énied by typical
coarse Iron Age pottery and dated to the first century-Agb;
(Bayes, unpublished). The importation of the Belglc plough
and the use of the animals' dung as manure allowed a

more  settled form of agriculture and opened up the heavier '
lowlend sb6fis for the first time. “Celtic fields" heve been -
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found in the area, such as those-at Cold Cam (542814), "

-Théée-are‘larger and more5fegular than the earlier cultivatiqn'

plots méhtioned abové 4n connection with the Bronze Age
people, and they are more or less square, Which indlcates
that they were cross-ploughed. These, together with finds

of querns of various types, show that corn-growing was

fairly'extensive in this period. The Iron Age sites discovered

80. far are all on the marglins of the high moors rather
~ then on the higher partg of the watershed, but the next
few years may well see the discovery of new sltes testifying
to a more widespiead occupance than Wés formerly thought.
] The arrival of the Romens was later in this area

| than-ihimost of the country. It was not until A.D. 70
that Petilius Cerealis finally subdued the Brigantes,
but the Bomens never established a permament station in
- the area, the nearest garrison town being Halton in the
. Vale of Plckering. The remalns on fhe Moors een be assigned
* to two brief pefiods, the conquesf 6f'fhe area and the
end of the fourth century A.D. From the first period
( A.D. 80-120 ¥ date the practice comps at Cawthorn
(785900) end the Bomen road which crossed the Hoors from
lalten towards the coast at Goldsborough. This road was a
purely military one. for moving'men and supplies up fron
Halton, but was:probably instrumentel in the pacificatien
of_the'afea.-Sections of 1t are particularly well preserved
on Wheeldalelﬂoor (804976), where it 1s known locally as
"Wade's Causeway", (photograph 14).

| Tha only othe: potable Boman features from this
area date from the second "period and include the marehing
-camp on.Lease Eigg (815043) and the chaln of signal stations

‘alopg the coast from the mouth of the Tees to Filey, bullt
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~at the end of the fourth century to give warning of

Saxon ralds. These were estdblished at Huntcliff (687220)
Goldsborough (835151).vBavensca:‘(980019). Searborough, and‘
probably Boulby (760190). The Goldsborough one went down
fighting in the early fifth centﬁry-'the Scarborough one
was aleo destroyed by raiders 1ater. The others decayed
‘more slowly after ‘the Boman withdrawal in 410 &.D.

~ ¢(Eayes, 1967).

During the Romen occupation, native farms flourished:
. The presence.of the garrisons at Iblton and York provided
a market for food and clothes for the southern pert ef
the area, A native farm has been ozcavated at Spaunton (725899)
and a villa at Beadlam (655846), and_sevoral others near
Halton and on the Howerdien Hills. Sites at Flizton (400796)
.and;Crosscaﬁes (029841) in thervalé-of Pickerirg both
show evidenece: for a peaceful, preosgperous rural life in
the third and fourth centuries A, D. (Butter and Duke, 1958)
HEayes has commented.
"The Romanised way of life lested longer in
north-east Yorkshire than in other parts of
Britein, probably owing: to the isolation of
the district and a lack of very large villas
or towns. Also the coagtal defences - small
forts or signal stations, in conjunetiom with
a fleet, helped to keap roiders down.”
(Bayés, 1967).
Further north, evidence of Bomano-Brltish sttes
in the moorland area is coming to light, e.g. the site at
‘Newbiggin Hall (836073) and snother at Briggsweth (868082)
dated by pottery and colns to the fourth comtury A.D.
There is also the gless bangle from Stoﬂy-Rigg (636032)
and another from one of the Windypits. Byedale. BEayes writes:
“All these point to occupation, trading, end

travellers in the dales and on the high moors.
We are already coming to accept intensive
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Romano-British occupation on the Limestone Hills,
- therefore it is unlikely the dales remained
uninhabited— ‘for recent work in Eildale and
Eskdale shows otherwise,

(BEayes, 1967)

. Perhaps iﬁfﬁomano-British times we have another
period. which has been underestimated by archaeologlsts
.ip thewpaet. There are certainly a number of "British®
ﬁlace-ﬁamee fofiyhe'high moors areat Elgee (1930) lists
seventy. These_mbstly refer to rivers (e.g. Seven, Rye,
Esk, Derwent) or:to topogfaphicel features'(e.g; Brown EHill,
Pen Howe, Blue-man-l'-thedmoss) Such names, however, may
have been conferred as early as the Iron Age or after the
Boman period, in the Dark Ages for which there 1is virtually
ro evidence. Soﬁéﬂhames point to a late occupancy of this
area, at a time when the‘Angles were already established,:
such as Wardle Rigg (820950), the "wealh" element from
che;Anglien cerp for Britons. Smith (1928).ﬁes suégested
that the Britons may have lived with the Angles, in sub-
‘servience tc:them. One can imagine Anglian lords emple}lng
native shephef&s. for instance, to tend thelr sheep on
the high moors, which would be much better known to the
Britons than to the Angles.
Both the archaeological evidence and ﬁhe place~-
| name evidence show sparse settlement by the Angles on
the mcdrland erea. However, some names may have been
replaced by Scandinavlan ones, and there are several
Instances of Old English personsl names being combined
with-Scandinamn,element-s. e.g. Goathland ("Goda"),
Fyi;ngdalesd(FFygela'), 1illa Howe,'ﬁéckness ("Hacea™).
- Further south, on the Limestone Hills, are
pleqiifﬁiféhgiian place-names, e.g. Pickering ("Picer"),
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Levisham ("Leofgeat"), Lockton ("Loca®), and there are a
few in the north-east of the area, e.g. Egton ("Ecga"),
Streoneshalh (= Wnitby Abbey). Angiian‘gef%;ément.at
Whitby-1s well documented, since Oswy founded Streoneshélh
Abbey there in 653 A.D. It was the seat of the well known
'Synod of Streoneshalh or Whitby in 664 A.D., which resolved
many of the differences between the Boman churéh and its
1solated British cousin The Abbey was destroyed by Danes
in c. 867 A.D. The founding of another Anglian monastery
in. o 659 A.D. by Cedd at Lastingham (730905) 1s recorded
by Bede tn: his History of the English Church and People,
and he:gives.a brief description of the surrounding
countryside: |

"Cedd chose a site for the monastery:among some

high and remote hills, which seeméd more

suitable for. the. dens of robbers and haunts of

'wild beasts than for human habitation."

(Bede, 111.23)
From this we may conclude that the high moors were not
well populated at this time. This is 11 keeping with the
. searcity of aréhaeological evidence for the peilod, which
chiefly consiats of cemeteries inthgdvale of Pickerlhs
and at-Robin Hood's Bay, and one Anglian bowl found near
Goathland (Sheppard, 1941).
Evidence for the succeedlngAScaﬁdinaﬁdan period

1s more abundant, including Nofse crossés a§48kelton (655188);
and Thornaby (451176); Viking burtals at Etldale {605095),
and crosses with Irish ornamentation in ﬁyedale;and
Cleveland. Place-name evidence 1s also plentiful, especlally
on=the'Moors} e.g. Alslaby ("Asulf"), Biller Howe Dale
(“Bill“vor "B11"), Whitby i"Hvltl"); May Hoss ("Magi"),

and S11 Howe ("Sile"). (Smith, 1928).
Three main immigrations can be distinguished on
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the evidence of the plaoeanameé% firstly en immigration o
of Danes-after 876 A.Df, when Healfdene parcelled out r;
the land into wapentakes to g;velto his followers.: This o
was malnly the area of Ptokering'iwthe, thé south of. '
BRyedale; Bulmer and Hang Eéét_wapeﬁtékes (Victoria

County Hlstorjg 1914).1In additioh there were isolated
cettlements in Whitby Strand wapentake ard in Eskdale B
and Cleveland, whigh Smith. (1928) suggests were lndependent
settlements made dlrect from the sea to the east.

Iyplcal place~-names of this perlod bear the suffix

-by, e.g. Whitby, Danby.

The seeord pefiod,of oolonisathn was of
Norweglans from the sea to_the'soa:borougﬁ and Whitby
districts. Typiqal‘plaoe-néme endings are'gi;l;_foss
and slack. However, ﬁhe tenth and eleventh century
colonlisation from Ireland and Cumberland was much more
1mportant and among the- names from this reriod are
the common sufflxes dale, moor, holm thwaite and howeL
This colonisation was probably not complete until the ,
twelth century and some nhames show a late conneotiom
with Soandinaviq, e.g. Goathland has been influenced-
by the 014 Norweglan change of “dﬁ to “th“, which
ocecurred ¢, 1000 A.D. (Smith, 1928).

| In*géhéral._the Danes wexoomore 1mportant-}p
the soﬁth-of the area, while the Norﬁégians were moro
1mportant in the north-east Smith (1928) has cormented on -
this dlstinotionz '

"Whereas the Danes ard llorwegians indifferently .

cccupied districts already settled by Angles,
the distribution of place-names suggests that

the Norweglan settlers. tended to-avoid the
districts ocoupied by the Danes in' the

previous century."

NN
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The“di8tribution of place-names of Scandingvien origin
today. bears Wiénesé to the very thorough colonisation by
these peoples in the centuries preceding the Norman conquest.

Fr6m5ﬁ0mesday Book we sée that all the landowners
in Edwagd's time were Scandinavian in this area. However,
the conquest 1tSeifjcaused great.changés in both land
ownership and land value. Nearly_all-manoré_changed hands
between Edwa:d'sﬁtime and the=ﬁomesday survey (1086 A:D})
and the King himself held fifty mancrs in the area at
the latter date. A notlceable fact is the extremely low
value of most manors and the decreases which had taken
place since'EdWﬁrd's time. For example, the manmor of
Wnitby had decreased from £112 to £3 and Pickering from
£88 to-20/4d, lany manors were recorded as being of no
value at all, being entirel&,"vasta”. This was presupably
due meinly to Willienm's "harfying of the north® in 1069 -
& reprissl agalnst the rebellious northerners and a
2'“sQOrchad.earth" policy in thisAarea,'iest the Danes should
1ntervéﬁé with help from the sea. So thorough was thils
harrying that the only settlement left in the moorland aree
at Domesday was in Stalntondele in the.east,}and there
were & group .of settlements in Eskdale, including Egton,
Danby, Lealholm, Broca (lost) and Camisedale (lost).
Host of these manors were whoily or partly waste; only
one piéugh was left in the whole of Eskdale (at Crunkly)
and no meadow was recofded. |

It is doubtful whether Williem's men reached the
high moors themselves, as the physical features would have
'baen forbxﬁdxng;féspecially for men unfamiliar with the
terrain. ﬁoweVer,vlt does seem likely that a redistribution

of population took place froem the uplands to the lowlands,



42

leaving the moin area of the Hoors unpoopled The settlement
of Goathland 1g not mentioned in Domesday ‘Book, but it |
seems 1ikely from the place-name evidenoe that it existed.
Buckley (1971) has suggested that itimay have been included
in Pickering, as 1t was part of Pickering parish

Therefore, the period following the Horman
-conquest appears to have formed a hiatus in the development
of the_area, and subsequent settlement*followed a different
:pattetn; In the recolonisation of the North York MHoors in
the.qaglyiﬂi&dle Ages, the great religlous orders played
'{fa fundamental-role{-ﬁouses of many orders were established,
mostly: within fifty years of Domesday. Whitby Abbey,
-refounded in 1078 was one of the most importdnt Benedlictine
\_Hopsesiin_ongshire. Rlevaulx and Byland were emong the
1leading;Ciateioian ones._WhilefmalponyPriory was one of
the wealthiesthilbertihe ¥ouses. Priories were also founded
at ouisib;ough.Imewburgn, Bridlington, Kirkham, Rosedale

" end elsewhere. Sotie villeges, such es Griff and Stilton,

became oonastio granges. At other placee vills were restored
and granges established alongside them, as at Great -
Broughton and Wintringham lalton Priory khed a grange-at
Goathland at Uorton Close (829035) Smaller religious
establiehments'inoluded the p:iory_at Gro8m0ﬁ£ in Egkdale
and the hermitage at Goathland granted by Henry I to
‘Osmund the priest and e few brethren and later transferred
to the Abbot of Wnitby. - |

Waiﬁes {4967) héis noted the close oorrelation
between areas of waste in Domesday and monastic settlement.

These areas provided the solitude Tequired by the réliglous




43

orders and were at the seme time easy to aeqhire. Once
established, the monasteries accumulated great wealth,
by gifts of lerd from the lelety and by very efficient
large-scale agricultural enterprises. The monks, with
the use of lay-brothers as labourers, wWere able to
orgenise their farming on a scale quite beyond the reach
of any layman. They have been tradltionaily assoclated
with sheep farming, bﬁt Waites has stressed the-integfatlon
betweep pastoral and arable farming, which guaranteed
thelr éuccess; He has also suggested that in some areas
iron-mining was thelr chief concern, e.g. Rosedale, Eskdale,
(Weiltes, 1964). | |
Thus, in much of the area, the monks were pioneers

in both settlement and aériculture. However, their influence
was felt to & lesser extent in the eastern-central area,
The lands of Whitby Abbey adjoined the area to the east-
as far as the Whitby Strand boundary, but most of the area
wag part of thé Royal Forest of Pickerling, which passed
to the‘Duchy of Lancaster in 1255. In this area geme was
preserved, domesticated animals were 2llowed to graze only
at certaln times of the year, and no arable énclosures
were allowed, although some were made. The PForest records
form-a rich source of 1nf6rmation for this period_(Turtén
1894), giving us & detalled picture of popu}atlon, farming
and vegetatlon.

‘ Other lay landowners apart from the Duchy of
lancaster were important in th;s_area, for instance in
the enclosure and farming of Allan Tofts (Hollings 1971;
Bﬁckiey; 1971). Further west, lay agriculture also becanme
E 1mpoftaht after thé;Dissolﬁtlon of the lonasteries in 1536-9.

A
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" The ﬁﬁﬁasticvlands were divided between lay owners: for
examplgﬁ a fahch oflnievaulx Ab@ey_in Bilsdale wasg replaced
by sixty-two emsll farms (Farra, 1961). Huch land wes
obviously eﬂcidééd in the process and-other enclosures
were made direct from 16 moorlend throughout the Hedieval
§ériq&;gnd‘1axer; The,eastern;central area particularly
Was;néver one of openefié;d agriculture; for instance,
Goathland has no record of open-fieclds. By the latter
' e;gh&éenth‘century, when land was enclosed by Act of
Bajllamént, few areas on the North York Hoors were
'affected |

H The centurles between the Dlssolution and the
Industrlal Revolution saw comparatively little change
on the North York Hoors. The pattern of settlement had
been established by the early middle Ages and in meny
cases-went back to the Scandinavian colonisation or before.
The b;gh moorsfhad always been an area of dispersed rather
ﬁhﬁn nucleated settlement and of enclosed agriculture.
Tﬁe Linestone Hills to the south, by contrast, were &
region of opez;-ﬁéid egriculture until the mid-elghteenth
cehtury.‘Thus;_ﬁhe‘developments in agriculture of the
éighteenth and nineteenth centuries which have sometimes
‘beeﬁ;qalled thé "Agrarian Revolution" had a fer more .
pronounced effect upon the southern part of the area than
they had on the high moors to the north.

| From the writings of men such as Harshall (1788)

and Tuke (18065; a fundamental contrast is apparent between
the two areas. In the south, the Limestone Hills and the
Vele of Pickering-ﬁere'chAIacterlsed by large, newlj enclosed
fiélds with isolated farmhouses emongst them. Agricultural
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methods were relatiVely up to dete and various 1mprovements
were in evldenee. On the moors to the north. on the other
hand, holdings were gneller and composed of smell irregular .
fields won,from:the mborlang,at varioﬁS'perlods: new buildings.
were uncomnon and ﬁeohods of'farming werefvery conservative. - l
Few attempts head. been made to try out any -of the 1mprovements
in agriculture, a2nd consequently production was barely
above subslstence level. Apart fronm fishing‘at several
small villages on the coast (e.g. Bobin Hocd's Bay, Staithos)
Vthe only other economic activities of rote were’ the g;ning
of alum rock an&-ﬁhe ship-bullding industry, both at "
Whitby. This?ﬁori“also enjoyed a short-lived prosperity
in the late eightéenth/early ninetcenth centuries when
nhaling beoame popular, and e paximum tonnage ‘of 1181 '
tons of whale oil was exported in 1811 (Young 1817)

The minetﬁenth eentury saw a change in the
econonmy of the- area, as 1mprovements 1n transport led to
‘increased contact with the outside world. The céming of
the railways in particular gave a2 boogt to agfioulture*
and mmstry. Dodgson (1836) has descrlbed the effeets of j
the opening of the Whitby and Pickering railway on the |
trade ofrﬁhitby, Another signifioant develbgment was the
growth of 1ron4ﬁ1nrng,.particuleriy 1ﬁ¥tﬂe.0leveland Hills-_j
but elso at Grosumont in BEskdale, based oﬁJthe;eiploitation
of the ironstone series of the Hiddle Lias. Tbis added to
' the landscape a humber of new settlements,-such as Bsk
Valley (822042), and led to the sudden,expansion of others,
such as Beck Hole,(822022), where.hoﬁses for 180 workmen
were built end the remains of the slag heaps can still be
seen near the old railway line. Fﬂ&%her'north, the landscapee
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of . mnch of the Cleveland ﬁills we's- altere& by'the addition_'
of mining terraces and the scers of the 1ron~work1ngs.
Perhaps the most far-reaohing change of the nineteenth
oentnry wag" the rapid growth of the 1ndusbr1al centre
of Teesside Uiddlesbrough docks were opened 1n 1842 -
and theﬂgrowth of trade .gradually led teo the break—down
_ of the traditional se1f~suff1c1enoy of north-east Yorkshire.
Teegside itself provided a nearby market for the agricultural
products of the North York Moors. .. -

S The . improvements in transport also opened up
thé*aiea in another way, by making It.accesslble asg an |
aree for recreation. Whitby developed as a Georgilan spa

‘town and later as & major holiday resort 1n the Viotorlan
era, Names such:asteonge Street and Eudson Street’ in

the WeStol;ff hotel-ahd,boa;ding-house area;fe;eil the
connection betuéen the tourdst industry end the railways.
Scarborouéhréléé'developed-fnrthef'eouth‘ with railway
connectlons to the West vie the Vale of Pickerlng._ﬂeenwhile,
the high moors themselves were 1nf1uenced by the growth o
_of tourism; particularly the popular sport of grouse shooting.,
The effects of. the management of the Hoors for grouSe ‘on

the vegetation-cever-have alreddy been discussed (2. 6).

_ Detail: of the preaent pattern of settlement _
and eommunications are disoussed in the succeeding pages.‘:
The aim of this section has been to provide a summary of

the maln features of the human eecupatlon of the area and
agriculture. This will provide a basils for the 1nterpretation
of the vegetation changes associete@ with Han g8 activities
which will be revealed in the pollen dlagrams.
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3.2 Present-day settlément.

The evolution of . the settlement péttern;'as.
traced in the last chepter, has led to the ‘eXistence of |
three major elerents in the present dlstribution. Fi#stly,
there are the coastal settlements to the north and east
of the loors. The lower, reletively fertile boﬁlder-ciay
'piéteéu supports & denser pattern.of village settlehent
$hah is found in the interior of the region. Some of these -
villages have evolved as farming commurities inlend from -
.'tpg_eoast. e.g. Fylingthorpe (944050), Lythe (846130)
'apd‘CIOnghton (009945);: others have grown up on the coest
itself as fishing villages, e.g. Staifhes (781183) gdd y
. gbi;in_ Hood's Bay (951055). Nany of the latter group heve
ééeuﬁed a new role in récent years as centres fqr‘teérisﬁ,- .' »
The picturesque gfoups of.cottages nestling at tﬁe=%b§f of ;. £
thé rocky cliffs have become local beauty spots - and '

bottle-necks. Guest-houses and restaurants have brought

new, if seasonal, life te the coastal area, from Redear

and Whitby 1in the north to Scarborough in the south.

The second group of gettlements cemprises those
on the inland mergins of the area, 1nc1ud1ng Teesside to-
_ the north, and the Vale of Pickering to the south. The
effects.of the recént growth of 1ndustry end population
on. Teesside have not been confined to the county borough
itself. Hany of the formerly snall, agricultural villages
1n the Tees- lowlands have become comnuter villages for
- TEesside and have sprouted modern housing estates, e.g.

Great Ayton (560110) Broughton (548062); and small

market towns suéh as Gulsborough (615160) and Stokesley
(525085) have shered in this expaasicn. The 1inks between
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these settlements and the-North York Hoors are becoming
-étionger,vnot only as more end more land is eaten away

for buildlng pu:p6ées.1n the north-=west of the area, but
also as the Hoors serve as the natural "play area" for
Teesside.

To -the south, there hes always been & close link
between the settlements in-the Vale of Pickering and those
on the high moors, originally because mueh of the moorland,
especially the Corallian outecrop, was used as rough grazing
land for the sett;ements to the south. The series of
agricultural ;iliégesl mostly.of Anglian origin, on the
- northern margin of the Vale, between upland and lowland,
has already beenfﬁentioned'(B.l). Strip parishes assocliated
with these settlements extended from the carrs or water-
meadows of the Vale of Pickering across the rolling arable
lahds of the‘Corallian dip siopé and on to the high moors
beyond. Hence Levisham NMoor, Lockton Low Moors, Allerston
High Moor and Pickering Moor, all connected with settlements
in the Vale of Pickering, cover parts of the eastern-central
area of the North York Moors. As further proof of this
st:ong relationship between the Vale and the Hoors,
Goathland was part of Pickering Parish until 1836.

The third group of settlemenfs includes all
T‘éettlements on the Moors themselves and in the Dales.
Population is concentrated in Eskdale and in the dales
running south from the main watershed. Nucleated settlements
are few and small; within the eastérn-central area, for
instance, there are only two nucleations, Goathland village

and the hamlet of Beck Holey both in the valley of the
. 'Eller Beck. Eskdale contains several village settlements
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furthef.north, e.g. Gleigdale (777053), Egton Bridge (805053)
énd’6¥osﬁont'(829052). A1l these are smeall farming settlements,
althbﬁéh ode_or two of them are becoming tourist attractions,
sueh'as'Goatﬁléhﬂ; where.the re-opening of the Whitby and |

. Pickering railway by the North York Hoors Bailway Preservation
Soclety is drawing many visitors in the summer. Apart from
these villages, the only settlements in the mecorland area

are 1sdélated farmsteads,ususlly in the”vaileys end generally
below 183m (600').‘Thus,-1argé tracts.of the central area

are completely devoid. of permanent population acd have
probably been so since Bronze Age times (vide sup¥s, 3.1).

3.3 Communications,

The¥present pattern of cormunications is closely
linked 6 th® sottlement pattern;“aﬁd-both are strongly
1nf1ueneedtﬁy réiiéf. The enly majbr roads gkirt rouand
the edges of'fhe Eoors; with maqor éast-west routes running -
to the north.of the Cleveland escéxpmént (A 171) end along
the northern flank of the Vale of iiekéring (A 17oi, joining
up the series of villages mentloned in the lest section.
These 1ink with north-south routes in the Vale of York:te
thé‘wést (A 19 and A 172) and along the coast in the east
(A 171). The only major road to cross the moorland
antieline 1s.fhe‘A 169, which crosses the lower moorsiin
the east and Jjoins Pickering and Whitby. A second ciaas
roed (B 1257) follows the valley of Bilsdsle, which nearly
cleaves'the'mbbrland-in two in the west. Each dale has its
own.minor roads, some of Whieh continue over the crest of
the anticllne and some of>whieh end at the head of the dale,
such as the road up Glaisdale, which stops short at 743028.
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In the post-Beeching era, the roads are the
only sigaificant lines of communication in the area, but
the rallmay network deserves mention as being of significance
in the past and still a noticeable feature in' the landscape,
The area was one of the ploneeriﬁg ones for railways, and
the Whitby-Pickering line was opened as early as 1836.
The”orlginal'line was for horse-drawn coaches and included
some quiﬁe.eteep-gradienxs. such as the ;ndlige.between
Beck Hole and Goathland (823021 to_831617), Which Wés
1 1in 10, and up which coaches were pulled by a cable
‘attached to a stationary engine (Joy, 1969; Potter, 1906).

-In 1865, this old line was abandoned and a new deviation

.iine opened from Beck Hole to Goathland via-Darnholﬁ,
 Joining up with the old line near the summit at Fen

Bogs, (849985). The Whitby-Pickering line was later jolmed

to an east-west liné along the northern margin of the

~"V'ei‘;l.e of Pickering end'the.Esk.valley line, which connected:
Whitby with Hiddlesbrough. Whitby wes also linked to Scarb- .
-o:ough by a line along the coast. The'railways allowed
Whitby to survive.as'a'pQrt at a time when 1ts inaccessibility
would otherwlse have caused i1t to decline and it was a sad
dey for the town when the lines along the coast to
Scarborough and to Pickering in the south were closed.

The Vale of Pickering line suffered a similer fate, so

that now only’the l1ddlesbrough line remains open.

Smaller rallways were ;mportant-also, in connectiqn'
with mineral workings, such as the line north along the
coast to Sandsend, Hinderwell and Loftus from Whitby,
and the line from Ingleby-Greenhow (581064) right along
the crest of the watershed to Rosedale Head, (Hayes and
Butter, 1968). In their day, these rallways played an
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essential role in the economic geegraphy of the area;
but today they serve as lines of communication only for
the fell-walker and the industrial archaeologist.

3.4 Land-ﬁse,

To conclude this introductory section, it will
be appropriate to see how Han has responded to the varying
physical conditions of the area by a survey of the different
types of. land use found at the preseﬁt.day. Four main
categories of land use will be diseussed: firstly, agriculture,
both intensive and extensive; secondly, forestry:; thirdly,

p>~fiieéreation: and finally industrial and other minor uses of

‘land.

| h Agriculture is by far the most important land
u*ﬁse over the whole area of the North York MOers, but there
-are regional variations which deserve mention. Harwood Long
;.(1969) has divided the area into three sub=-reglons for

‘ifthe purpose of discussion: firstly, the "Plateau Parishes®,

~""v"_-'-vv'h.‘;ch comprise the area of the Coralliar’ dip slope overlooking¥

" $he-Vale of Pickering; secondly, the "Dales Parishes"
of the interior of the Moors; and tgirdly the "Coastal Stfip‘
'oﬁzthe boﬁider-clay plateau. The first and third groups
“*afe:érees‘of?mixed farming, with arable agriculture as an
impo?tant'elemeﬁt; whereas the "Dales Parishes" have a
strpnger‘emphesis on stock-raising.

- The -eastern-central area comes in the second
reglion abo#e;'fhe "Dales Parishes". There is a clear
iistinction-between'iﬁtensive agricultufe'in the dales
bottoms and fhejextensive grazings, often common, on the
moorland. Traéitiénally this area was one of small,
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gself-contalned holdings (vide supre, 3.1) end in many
deles farms are still less than 100 acres and each farmer
has_"rights“ over certain moorlanalérazlngs to auvgment
his area for stoek.ISheep farming wes t;adltionally the
éﬁief occupation; with a little erable agriculture for
gubsistence on the enclosed lands in the deles.

Todey, however, both erable sgriculture and
‘extensive moorland grezing sre declinimng. There are several
ressons for this, the most important of which 1s the ;1:9
of dairying, which, since the last wer, has becone the
dominent activity in all the dales. Hilk is exported to
the industriael aree of Teegside, to the seaside resorts of
Whitby and Scarborough and to a food-producing firm in
Driffield. This may be only a short-term trend, as seversl
writers have noticed a slight shift in emphesis away from
deiryinz towards beef cattle in the last few years (e.z.
Long, 1969; Cowley,1972). This concemtration on cattle
led to an 1ncreasé in barley and other fodder crops, but
the chéap availablility of ready-made cake has recently
caused a decline in the acreage of arable in all the dalés.
Hey, by contrast, 1s becoming inereasingly important and
covers a large pereentage of the encloged land todey, as
is clearly gseen on map 8 (figure 1%) which shows the land
use in the eastern-central aiea in 1971,

Sheep farming 1s far less lucrative than deiry
or beef cattle, dospite the snnual subsidy of £1.50 per
hill ewse, andngodt kalf the faymers im the “"Dales Parishes®
as a whole haﬁ;'réiinQﬁished their moor rights. The
. 1nereasing hazards of métor traffic and accldental burning
'.and the serious ménaee of bracken-poisoning'(Emﬁerson,.1967)>
have added té‘the disadvantages;of moorland grazing. There






53

are ohe or two of thehlarger'sheep“farmé which are still
~prof1%able,.éuch as the 3000 acres of Wheeldsle and

. Goathland Hoors which aTe grezed from Eunt Eouse (815987)

'é‘ éf a density of 6ne“éheep ﬁb three'acres. However, the
‘ general trend in dales farming is tewards larger units and
7increaslng speeialisation. and this-speaialisation is in
most cases in dairy or beef cattle grazed 1ntensive1y on
lowland pastures. .

The only contradictions to this tfend_awaj from
‘_the use of the high moors are the reelamation schemes 4@
the south of the ares. Near the Hole'bf Hofeum,'for instence;
e Lincolnshire syndicate has reelaimed extensive tracts
- of moorland for arable agriculture (mainly cereals), part
of" which is seen in: the foreground of Photograph 13,
_;Sueh reclamation projects require eonslderable applioation
“of 1ime and fertllisers, but Anderson (1958) haa demonstreted

‘that good crops of grass, potatoes and autumn—sown rye

and oats can be hed wp to #OOm (13007). Root ofops are often»';‘f”

chosen for the first crop, as, for’ example,‘on the area
.of Wheeldale-Moor adjgcent to the expoeure,of the Roman
roed (804976) which was ploughed for the first time in
1972. The prqfitépillty of such ventures may be 2 moot
point in the‘lpng-run5 while theii desirabiilty‘has been
%challenged'by-ﬁ%iters.§gch as Cowley (1972); |

The seeond méjbr land use to be discuszed 1s
forestry. Most of the'piahtétibﬁé on the Hoors beleng to
the Forestry Cormission, which started plenting in 1921.
Before this there'were Bnly'abéuf 10,000 acres of woodlend,

mostly on. steeply sloping land in the.Esk valley (Eyre, in
Belstrick, 1966). The Forestry Cqmmissionvplantationg
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" conglst almdét entirely of'coniférs, 1nc1uding the native
Pinus sylvestris (Scots Pine) aéd introduced species such
as Pinus contorta var. murrayana (Lodge-pole Pine) ’
Pices abies (Norway Spruce),. Pieea sitchensis (Sitka Spruce). .;
Pseudotsuga menziégil (Dougles Fir), Tsuga hetexophylla T
(Western Hemlock), Iarix decidua (European Larch) and

Larix keempferi (Japanese-Larch)F,Vast_areas ef the
Corallian outcrop in the scu@h-eéséhéf the area are now
covered by such trees, 1ne1ud1ng'Cropton;;Staindale, Dalby,
Bickley, Broxan and Wykeham Forests. The planted arca 1s
beingrextendéd‘further nortﬁ on to the Kelleways Rock

and Upper Deltaic beds in the eastern-central area, ahd

~ Pickering Forest now extends north as far és Gale Hill

Bigg (813968) and Wykeham Forest extends to High Woof Howe
(894968), while Harwood Dale Forest in' the east also
extends,on to. the Upper Deltaics. In addition, the Forestry
© Commission had obtained the land on I11lla Bigg and Snod

| Eill which was- purehased by compulsory order by the
Hlnlstry of Dsfence for.Fylingdales early warning station,

" and when this land is returned to them it will be planted

- also, to Joln up with areas of Sneaton and Fylingdales

High Hoors which are now being planted May moss is
surrounded by plantations to-t@e west, gouth and east,

and may well be drained and ﬁ;é#fed too when the H.0.D.

land to 1ts north is planted. it seems that towards the

end of this century the whole of the eastern part of the
Mogrs will be covered in forest, except for the boulder-clay

areas near the coast and areas 1n the central part owned by
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the Duechy oflléncaSter,,such as Gogthland»ﬁbbr between

Newton Dale and Wheeldaie Beck. (the afea;oh which Simbn 
HBowe Hoss is situated). _ | '

| Small patches of private woodlanﬁgédq:tq.the

aqréage of foreéfry land, such as Brew Eouse Woda;ﬂi3 acres - 'i

of Picea sltchensis and.Pinﬁé-mmgo {{ountain P;né) planféd .

" in the';gzofs,vmhich covééé the Gale:Fleld site..Opher

smgil patches near Goathland include 45 acres at Crag

Cliff Wood planted in between'195073nd.1962;'14 acres

at Springwood planted 1n.19#9..and 6 acres of deciduoué

woodland at Beck Hole Wood planted at the begimning of

the century. These mmaller Wioods cannot yleld much profit

to their owners, but the larger PForestry CogEiSslon

;pﬁantatlons are now paying their ﬁéyland also adding subsf- -

—antielly to the employment in the srea.. |

Hany of the Fo:eétry Commission plantations have | ;

& secondary function as recﬁegtibnal_greas. and so come -
‘within the third major category of land use as well. -
Forest Trails have been organised at Newton Dale, Silpho,
.Snevérdale, Wykeham and Falling Foss;:foréét drivesffake ;"i
“visitors through the heartqof Piekétipg and Dalby Forests; 1'j%?
while:a long;distanCe WQlk_g¢gs.ﬁréﬁ}églerston:(878826)

to Reasty Eill (965945), passing through Dalby, Bickley

‘and langdale Forests. Outside the.forests,$o%her particulerly
well-known walks include the Lyke.Wake Wallk across~th9
central watershed from Osmotherley (455972) to Ravenscar |
(980017), and the Cléveland-way, right along the coast.

The proximity to Teesside makes the Hoors a popular leisure
area at weekends and most of it is Within the Hational Park

boundary. Recreation is becoming a large-scale lard use over

the whole area, including coast, moors and dales.
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-Apart from this general use of the whole area
by the public at large, the most wildespread recreatiomnal
use 1s for grouse-shooting. This first became popular on
a large scale*ln‘the nineteenth century after the railways

opened up the area. Host of the high moors are managed asg '

grouse moors and the rotatiocnal burning and Calluna
monocculture deseribed in 2.6 are largely the result of
this type of lend use. Sheep grazing is compatible with
grouse-rearing and this dual-purpose use of the Callﬁnetum
for.sheep and grouse accounts for the largest area of
land on the North York Hoors. This is seen cleerly on
map 8, for the eastern-centralaéréa. where moorlerd for
‘grouse and sheep cévers the blagest percentage of the area.
There are other smallér areas where recreation
supersedes all othef uses of land, motably the Nature
Beserves owned by the Yorkghire.maturalists' Trust. Fen
Bpgs'{s one such reserve, whiie others include Hayburn
Hyke (606971), Ellerburn Bank (853850), the Bride Stones
(872905 and 86593%4), Hagg Wood Harsh (831893) and Little
Beck Wood (8790#9). Farndale is & Dational Trust reéerve,
set up to preserve the wild daffodils along the banks of
the Biver Dove. '
The’other uses of land on the Hoors are conflned
to comparatively Emall arecas. The M;OQD. area on which
Fylingdales early warning station stands has already beén
mentioned. ﬁining was formerly important especlally in
Cleveland and near-Grosmbnt; and the line of the Whinstone
dyke is conspicuous across Sleights Hoor and Sneaton High
Hoor by the 11né of old gquarries along 1it. The only

important modern mining activities are the recent potash
exploits. Three companies have been involved in the search

s
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for potash, Cleveland Potash (ICI and Charter), Whitby.
Potash (Shell) and Yorkshire Potash (Rio Tinto Zine), but
so far only the first of these has sunk a mine,‘near

Staithes. The iron worké-at,Skinning:QVe,on the coas£.170§19§):'

ere an outlier of the Teesside 1nduéﬁria1 complex whioh
perhaps deserve mention, but 1ndustr1a1 land uses are at
a mlnimum 1n the area as a whole, and 1ts designation as T
a National Park should ensure the ma;ntgnanee “of this
‘position: in the fnture. | | | -

water resources may be an: 1mportant Fature land
use. Already thero are reservolrs at Lock Wood Beck (670139),
Scaling Dam (750128) Querry Gate, near Gsmotherley (465988)
Oak Dale (470963) and ‘Bandey Here (811019), as well as-
several smaller schemes, and Hull. Corporation owng somlme
| 1a.nd which it may use for water storage 1n the future.
The recent proposal for 'a reservolr. in Farndale hit the -
headlines, but the oonservationists won for the time being.
‘However, future conflicts between oonservation and other
land uses seem highiylprobable, as the area onee tnder;

the pressure of an ever-increasing population,.

-
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" BABT TWO, PBESEUTATICN OF DATA.

CEAFTEB 4 SI”E DETAILS.
The 1ocations of the five sites stmdied are shown on map 2
(Figure 4). Easch site will - be-described in turn in this
ftchapter and the physical featmres the present vegetation
and the field stratigraphy will be aiseussed

b.oa Ebn Bogs. 853977.
: Fen Bogs 15 the deepest of the five sites and

B g AR . ; I
P PSRN KT !

ocecupies a_central position in the area<under-study. It
18 e velley mire, 1.5 kn long end ¢. 200 m wide, oceupying
the watershed area et the heed of Wewton Dale at a height

-of léhﬁ 0. D--The site is owned by the“Yorkshire Naturalisté'
Trust and managed by them &8s a Fature Reserve. Photographs )
15 and 16 show the site fron the north and south respectively, -
while mep 9 shows the general features of the site. o
4.1.1 _Phystosl features: I

: The formation. of the glaciél dfaibage channel of | B

Newton Dale has already been discussed (vide supre, 2_3)
and its relationship to other glacial features in the area
* can be seen an-map 5 (Figa*9) ~The northern boundary of
the hire i formed by. the Elier Beck valley. Whieh flows
,{westward asg far as. 852983 and then turns towards the north-

"QOrth;West to join the fiurk Esk end empty 1nto the Eskdale

dfainaée system. It has already been Roted that the original
course of the Eller Beck (and: 811v1ng Sike. ofif Little
Eller Beck) was probably towards the south through what

‘13 now .. Newton Dale. gnd that semetime during the Tertiary,
probably at the end of the Low, Hopr Surface stage lt was

)
B
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captured by the Hurk Egk'anq its dreinege diverted towmrds
the north. (vide supra, 2.2). In the Pleistocensc it was
nearly“recaptured by water flowing southwards down Newton
Dale, and the Eller Beck is now only a few metres below
the level of Newton Dale. The capture of the Eller Beck

S may have been prevented by the outcrop of the resistant
band.of lHoor Grit, which forms e hard sill across the
-hérthern end of Newton Dale (map 4, figure 8).

As can be seen from nap 9, the mein area of the
mire 19 not drained by any strean at the present day,
"ocCupyingrthe flat-floored area of the watershed between
the Pieckering Beck in the south and the Eller Beck in
the north. The Pickering Beck seems to be aligned as if it
"'Onéé flowed northwerd as part of the Eller Beck sgystem,
for 1t32npper pértion flows north-westwards. However, on
' reaching Wewton Dale (at 850974) it turns abruptly towards
the west, alded by some artifiecisl drainage channels, to
flow through Newton Dale to join the Derwent drelnage
éystem in the Vale of Plckering. It would appear that the
meltwater flowing down Newton Dale "captured" this upper
part of the Eller Beck system but did not succeed in capturing
the lower part, which still flowed towerds the north. |
Bad erosion proceeded a 1ittle further the original
Tertiery line of dreinage from S1iving Sike and Little
Eiler'Beck through Newton Dale would probably have been
re-establiched.

The "intake® of Newton Dale is thus at the
éohthern edge of the Eller Beck velley, and there is a marked
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- contrast between the cross-sectlons of the Eller Beck -
valley and Newton Dale. The former exhibits the foatures
of 2 hogmai river valley and the latter bears the typical
cross-section of a glaciel drainage channel, with steep
sides and e broad flat floor. Figure 2B shows the long
ﬁrqfile of the upper farﬁ of Newton Dsle-at Fen Bogs and
‘tthe:éurface contours ofythe site as compiled from a total
of 92 readings end constructed from a.fase-line at a

- temporary bench mark at 853981. As cen be seen, the surface

of the channel todey has a hump-backed profile risirg from
the inteke towards the south and then félling again. This
proflle:represents the surface of the peat and it is not
oléar whether this reflects an underlying hump profile
in the rock itself (i.e. such as could have been formed
by sub-glaciel meltwater) or whether this simply reflects :
trends in the drainage et the present day in this watershed | )
position. Gregory (1962b) assigned to Newton Dale a complex . .fff
glaclal history as a sub-glacial channel and later as a RS
Sﬁb-aerial one. Because of the depth of the superficial “
deposits at Fen Bogs and the difflculty of engineer;ng on s
a soft surface it has not proved possible so far to establish o
the shape of the long-profile of'the underlying rock-cut
‘channel. |

' Levelling along fdur cross transects revealed
the cross-section of the ghannel, aad-fhe linesfof these
tféﬁééCts are indleated on map 9. As can be seen from the
gections on figures.24 and 25, fhe surface of the mire is
t@iﬁéd'gently tomards the west with 1ts lowest point just

" east of the line of the rellway and not above the gentral_
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paft_ofﬂihe channel (or the deepest part, as indicated by
‘the fleld stratféraphy vorings). These surface contours
are thought. to relaée to the drainage in conhection with
the railway Channels are shown on. map 9 and have drained
the land to the west of the rallway fence and produced
obvioushehanges_in the ecology. However, it is thought that
this dreinage (which must date 'from c. 1836: when the rallway
was opened) has affected & larger area of the mire, and
some present day evidence for this is provided by observations
made when thé_Lyke Wake Walk path crossing the mire in the
north was drsined in 1971. Ditched ‘dug elther side of the
path carried wétgr.from as far as the eastern edge of the
bog, whefe a drop in the water level was notéd. Boatman
(mmmﬂcmmmwnm)wnﬁthtmdé&mlmmmm
-of water éhiéugh*the peat today is related to the dralnage
schemes associated with the rallway. | |
_ Additional evidence for the effects of these

z:kdraiﬁﬁge schemes 1s provided by the field stratigraphy,

" in which a change 1s noted within the top metre at all
sites sampled from monocotyledonous peat rich in remains

. of gg;tes communis, to a more acid peat with more
'i'§g gg end no P gg;tes remeins. This would suggest a
lpwering of the water table and a change from topogenous
- to -ombrogenous peat formation, such as could have been

produced by artificial drainage.

4,1,2 Vegetstlon.
The present vegetation of the site can be

divided into four major regions for purposes of discussion,
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Yy

and these: negions are shawn on.map 9. The first Teglon ;i’f?i. i

comprises the main part: of the mire, 1. e. to the eagt of
the rallway fence, to the south‘ofiEller Beck,and to the
norpghdf_rickering Beck. An ouﬁliefiof this?ﬁégion'lies
-to'the*ﬁest_gf the reilway in-tﬁé'éouthern'ﬁéft of the
areé; ag can be seen on photogféﬁh 16J Bbatman (1972)
has distinguished four major commnnities within this
region. viz:- :
..i) A general community.which ccneIS'the greaxer pa:t :of
the area and pf whic nles Tica

Eriophor
- . major components.

2) A cammunity occupylng the drier sitnations where
©Callung vulgggis is dominant. .

3) A eommunity with ggggg rostraﬁa as its most conspicuous -
component, Free water occurs in this eommunity throughout
nost of the year. _ '

4) The community of the "soaks® - channels With free water..
2 Potamagetog polygenifolius is~ ‘characteristic of this
‘community and mosses characteristic. of more nutrient-rich
" peats such as Scorpidiym. scoX ioides and Qgepgnaclgﬁ&

'revolvens also occecur,

. The most impertant factors in the distribution ot

these communities seem to be the amount of free water present
and the acidity. Boatman writes. fi,

. “The Jeast acid apd mest. nntrient-rich conditions :
occur in the soaks. and open water areds. (communities
4 end 3).-where the PH 1o in the range*5:3 to 6.0,
AXong the edges of Cammunity 3 particularly,
carpets. of bog mosses, especially‘§phaggum
pepillosum  can be found. ‘The Water-tn these.:
carpets 1g much more acid with a pH of abont 4.

The. water" satuxating the péet of: Cummunitg

" appearsg to be intermediaste with £-pE-in the’
range 4.9 to 5.4 but where Sphapnum: X osum.
is an important econstituent of thisﬁcommunitw;_
as at the northerh énd of the reéerve, the pE i5 -
much lower (3.9 to %.1).°

Thus the mein part_of{the site 18 seen to be an
actd mire forming a generally cligotrophic habitet, but
with more eutrophic areas within it characterised by a

T

, (Boa_:'bma_rlr,.v 1672) , e
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richer and more varied flora. ‘

The second major area 1s that to the south of
Pickering Beck (area b on map 9). Here the land has been
dreined and the ground is drier with no true bognplants.
The area 1s dominated by olinia caegg;ea with species
such as oten;;;la erecta, Baguncnlaceae, Chenopodiaceae,
gnq.Rumex spp. It 18 crossed by a network of drainage
chernels, lined with Juneus spp. Both this area and the
~ first one (the mire proper) are grazed by sheep. At the
foot of the southern slo?e of the site a few Betﬁlé;
Qggrcus‘and A1nﬁs trees grow,'whilé the slopes themselves

are clothed with Pteridium sguilinum with an understorey
of Calluna vulgarig and Vaccinium myrtillus .

The third major reglon is at the southern end
of the site where a dense stand of hragg;tes cogmnn;s
forms one of the finest reed beds in Yorkshire (111ustrated

1n photograph 17). Other plants include Typhs angustifolia,

Schoenug nigricans and ggxgchospora alba. Salix, Alnus
and Betula form a carr vegetation fringimg the reedsveanp.

The water table 1n this region is much higher than in the
previous two ard 1s maintained by the flow of dralnage
weter from regiona b and 4. This dfainage water is rich in
minerel nutrients, which may explain the éoncéntratlon of
esgggggé;ggg_ in this particular area, as Green and

Pearson (1968) have noted that reedswamp commuﬁities in
Cheéhife are suppgrted.by more base-rich waters than are
thefgggggggg_ areas.

The fourth reglon (d) lies to the west of the
railway fence. Ebre Molinia caexulea 1is dominant forming

great tussocks), almost to the exclusion of other species.
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This area is drained by channels on é;ihef side of the
rallway line, and remnents of the carf;re§§swamp,vegefation
of region c.sﬁfagglé along these»dfainége.bhapﬁgls..The
region was burned regulaerly when the railway‘liné‘mas in
pﬁe and this burning was probaﬁly'respanéiblerfor the
dominence of the Molinia. The sharp change in vegetation

at the railway fence emphaslses the artificialityTof the.
boundary between this reglon and the mire proper. Like
Tegions a end b, the area within the rallway fence is
grazed by sheep now that the rallway line is cloged. On
the western side of the railway there is a narrow strip
of mire similaf to regibn a, beyond'the weétern'railway
fence. | '

_ To examine the vegetatlon in more detail a belt
transect one metre Wide was taken across the mire ffqm
east to west along the line of cross~transeet C.(Fig. 21),
167 quadrats of 1 metfe square were examiried along this
line aﬁd records were made for a total of 26 plént-speciesi
A product moment correlation coefficient was found for:
“éaéb peir of adjacent qﬁadratS'With'thg'aid ofua c§ﬁQute?.
From these statistics a cluster &1ag:amlﬁas constructed,
ag shown in A_ppendix III, whezfe the results are d"e'scri‘i;ec_i
in detail. The most marked changes (1.e. the lowest
ddr?elatidn coefficlents ) were found to.occcur on either |
side of the railway embankment, which 1s as ws.gightlexpect;
but the drainage'ditchés on-the'raiiﬁay'land'éie also seeh
to “produce significaht changes in vegetation. The junction
be tween the mire end .the drier slopes of the channel sides

18 seen clearly, but the change is more marked on the
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eaeﬁern'sidef(r;0.436#),ﬁﬁen on the west (r=b57238).
wetter pool at the foot o§'the eeeﬁern elope appears to
.'form a sub-region of the main pert'ofithe mnire. This part
Teceives the water from one or two of the;eoaks;dreining
the slope, emphasising once agailn the 1mpo:tamoe'of

drelnage and'ecidity in determinimé'the-vegepépion.

Othér significant factors in the distribution of
the vegetation include the landslip on the eastern side
of the mire, where the better dralnage on ﬁhe:éllghtly
higher ground produces a patch of almost pure Ceiimma,.

and the fence between the railway lendfemd‘ﬁhegmiregﬁmoﬁer;
where both drainage and burningvareilmpoftémk.uHore eubtle*#" 
changes'are also highlighted in the figures;-however; such:'
as the patch of land on the western side of the railway ;{'

-

where chgpu- caeggitosgg is locally important, and the - ;%%
drier part of the mein mire dominated by Calluna ;;' tea Jf~i
and Vaccggggg oxiogocus as opposed to the slightly Wetter 1,;;5T5
part where Eriqgho;gg and §E__gggg Spp are dominant . | :55;

Sometimes the boundary between these vegetation eub—regioms;.'ﬁ”“

is sharp, occurring in one quadrat, ae between quadrats.g-f.,_ ?;i

5 and: 6, and sometimes ‘the change 1s more gradual and resulte -ﬁ}f

1n a run of low correlation coeffleients, es aeroee quadrats o

97 to 100. (AppendixIf). .
The most - signlflcant ehangee in vegetation disting-i_m

-utshed by the computer agree well with those obeerved in- e

the fleld; but e. statistical measure of their eignificanoe ‘

hes been obtained and also the computer has" highlighted

other more subtle chenses which were not immediately |

epparent , but which on closer examination were seen to

be significant. It 1s thought that this method compares well

- with others (usu2lly more complex) used, for exemple, by

RV SR
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Dale and Walker (1970) or by Williams, Lance and Lambert
(1966).

4.1.3 Fleld stratisrophy.

The superficial deposits were examlined bg a
serles of borings along the four transects across the mire
shown on figures 21 and 22. The borings showed that the
channel: had a relatively flat floor, with its deepest'part
slightly west of centre, near the line of the railﬁay-fence.
The deepest peat was found in transects C and D, reaching
& meximun depth of 11.8m (38'). Below the peat at all sites
was a deposit of whitish-grey clay, becoming bluer end
;stiffer after about a metre and 1mpenetrab1e to a hand
borer below this” éepth. Thus 1t was not possible to reach
Jfgeck bottonm at eny of the sites and the broken 11ne on
o the cross-sections represents the boundary between the
peat and the qiay and not the true base of the channel.

The depth of this clay ig unknown, but Kendall (1902)
quotes & statement from a rallwayman thet when the railway
was béing built piles were driven 1n to & maximum depth of

. 60" (18m). Eendall interpreted this as the maximum depth

of the peat, but the crosgs-sections prove this to be

wrong. It may be a simple case of exaggeration on the

part of the raellwayman, bgt it is also possible that the
figure of 60' represents the-tetal depth of the'superficial"
deposits, 1.e. peat and ¢1ay, as with meehanical eggiﬁment .
the transition fron peat to clay ﬁight not have been
notigced. If this is so, it indicetes a maximum depth of
6.2m for the clay.

The clay was found to be unstratified ard to
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contain'angular_fragments of sandstone similar to that of
the Deltaic Beds surrounding the site. It is very similar
to ‘the clay described by Gregory (1962&) from other sites
and-interpreted by him as a solifluction deposit. It was
probably leid down in the severer periglecial climate of
Late-glaéial times, following the cegsation of neltwater
in the qhannei and preceeding the growth of the peat (the
lowest ﬁeat has been dated by pollen analygis to the early
Posgt-glaciel period). One can envisage landslips on the
| stdes of the channel and paterial slumping down and being
?ﬁashed cut 1nt6.the centre of the channel. The slopes 65
Hewton ﬁéie show rmeh evidence ef-slumﬁing; as can be seen
16 photograph 18 (Fig. 26). Some of tbése-featnges,méy
dété back td:léﬁe-éiacial‘times. but it haﬂfhot,beeﬁ p6591b1e
to date themn.. Simi].af features have boon deseribed frem
elsewhere on the Hoors by Gregory (1962a) and gonerally
asslgned to the Late-glacial A peat deposit has developed
in the golloﬁ behind-a small 1andslip on traverse C, and
- gamples from the base of the peat weTe éxémined by pollen
analysis, but the peat appeared to be fairly recent amd
did not shed any 11ght on the date of the landslip.

Other gvidence,of the %nstability of the gzlopes
at the sides og?the channel is provided by the inwesh stripes
which were enbdﬁﬁﬁered in several of the fleld-stratigraphy '
profiles. Thege varied in their minerel content from almost
ipﬁferclay to pééﬁyvhoriZOné with some*inbrganic content.
They were moré cormon 1in the profilés eipsé to-the edge
of the mirg and died out towards the centre, suggesting
thet the minerel matter was derived from the sides of the
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channel. Teday the amell rivulets or 90éks“'reféfrgd to
above (4.1. 2) flow dewn the eastern slde of the channel -
and. msander across the=m1re-surface. These soaks are enriched-:
with ‘4ron end cerry mineral matter duwn from places where
;t&e bare 8011 has been exposed At times of 1ncreased run-
“off a considezable amount_of mineral material finds its
way on to +the mire surface, espeelally the finer particles
of clay size. The soaks change course frequently and only
‘affect a’ small area of the mire surface at a time. ”herefore
. the mineral naterial deposglited by then 1sivery localised._
It is onvisaged that the inwash stripes'oﬁserﬁed in the
profiles were formed in nmuch the sane way at'ﬁaridus‘perlods
in the past-ij so there is no reason to;eﬁﬁect that an
1nwaéh stripe Will;beiplcked up bn’more"thaﬁ_one profile o
in any trénséct" and consequently no attéﬁ@t hﬁs been madé
in the field stratigraphy diagrems to join up the mineral
horizeons on adjacent'profiles._

| Bimilarly with the other -tratigraphmal changes
in the peat, no attempt has been made to join up specific
horizons as»inémost conventional stratlgraphy’diagrams
(e.g. Faegri and ‘Iversen, 1964). It was felt that the

stratigraphic changes noted were not fundamental enough R
to be' trested in this way. Such features as m ‘bends, =
while they-may'in Scme cases represent-larggfscale qxtensions“ =.:7
of partichla;fvégetétion types, may in othors:be merely

local features. The vegetation on the surface of the mire

today displays a mosale of patches of Sp gg - ahd other

plants, and 1t is suggested that the field stratlgraphy

profiles -record cimilar varistions in the past ‘which are

of no major sigﬂificamce
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Thelbulk of -the peat in alljpfofiles examined o
Wés a2 red-brown fibrous deposit with abund#nt nonocotyled-
-onous remains, especlelly those of fhrégggteé communis.
Occésloﬂal seeds of EIQXthﬁeé and beéﬁbgetoﬁ were found
‘-and others whiech could only be 1dent1f1ed as Cxperaeeae.
The type of community suggested by this-peat is & reedswamp
with grasses and sedges, i.e. one c¢loser po the vegetation
found at the southern end of the site todéy then to the.
présent vegetation of the mainvpart of the mire. It would
appear thet thls reedswamp vegetation was formerly much
mére widespread, covering most of the site. Its restriction
to the southern end today is probebly relsted to tho drairage
schemes and the corresponding chenge in stratigraphy within -
. the top metre of peat has_already'been méntloned.
The;monocotyledonous.peat continues to-the base
of most profiles, i.e. to the junction wlth the urderlying
clay, but in the lower parts wood remains are frequent.
The upper limif of the woody peat 1s not found at a constant
depth across thé‘transecfs and no attempt has been made
to Jjoin up this change in stratigraphy between profiles.
Again;'thedoqcurféﬁée of trees on the mire surface was
probébly a IocaIISed phehomenon'relatlng to-the distrivution
.of drier hummecks. The relationship between woody peat
'and the fnwash stripes is 1nterest1ng. It will be seen
from the diagramS'that, excluding minerel layers at the
baées of“ﬁome profiles, all the stripes were found above
the woody peat, suggesting ar inverse correlatioﬂ'bstwegn
.-the tree cover and run-off or 8011'eroslon.vThe only point
at.ﬁh@ﬁh'an inwagh stripe can be dated 1s in the profile

used for pollen analysis. Here there was only one inwash
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stripe at a Adpth 6f neerly 6ém. Beneath this stripe the
peat contaihed'many'WOo& reneins (nostly ﬁééﬁl&; but also
Alnus and ___;g), but above the stripe there was vtrtually
no wood From pollen ‘analysis the stripe ‘418 known to lie
just above  the Ulmns aecllne. for Which 2 radio=carbon
date was obtained of 47203_90 BP. This would suggest that
the erosion indiecsted by the imwash stripe occurred within
the ‘perlod when lien is known to Heve been present in the
area.;it ig tempting to pogtulate-shiftimg agriculturalists
 clearing patches of woodland and exposing the sell to
erosion. However,.the evidence wili.hot allowbsgcﬁia
definite interp:etaﬁ;on, One can onij say that 1ﬁ the perilod
efter the tree cover in the 1mmedié;té. vicanity of the site
had disappeared, there Was a period when erosion caused
mineral naterial from the sides of the channel to be wached
down on tq the»sugfaoq;of the mire, and that this qccurred
sonétime during the. Feolithic peried.

The picture given by theffiéld stratigraphy
cen be surmarised hfiefly as follows. After the deposition,
prpbably 1n\the,La£e-g1acia1 period, of a solifluction
_ depositi possibly to a depth of somé 8ixX metres, Post—glac&al-l
ﬁéat began to accumulate in the waterlogged -bottom of the |
channel at the watershed. The vegetation which formed this
peat was & carr-reedswamp vegetation. with Betula Salix
and g;g_g growing cn drier ground &midst the » gg;te .
After the beginnigg-of the Neolith;c cultural period, the
trees on the'mire began_to dis out, leaving the reedswemp
with grasses and sedges. The reduction of woody vegetation

caused instability on the slopes surrounding the mire,
so that in periods of heavy rainfall mineral material was

washed down from the sides and carrisd oﬁt on to the mire




MOSS SLACK AND GALE FIELD SITES.

KEY

—~_ Streams

Approximate line of channel

Coniferous plantations
Roads
Paths

Railway
Old railway track

Tumulus

Cross-transect

0 500

“11 dsy]

2 8Jansiyg



71

bﬁféoaks draining the slopes. withzn‘the’iagf*iéo years,

- dreinage schemes have lowered the watar teble. and changed
-the mire from & topogenous to an ombrogenous one.vThis
change has resulted in the extenszon of Egg_gggg spp and

the establlishment of a more acid-tolerant flnra on the

main part of the mire, while the reedswamp community has
becone confihed to the wetter and more base-rich environment

of the drainage channels at the southern end of the mire.

4,2 Hoss Slack} Goathland 830000

h.2.1 ggxsical ggggg; g. _
The second site, Hoss Slack, Goathland is also

situated in a glacial drainage channel (Map 11). It has
been described in 2.3 as a marginal-ehannel, which carried-
vater from lake Wheeldé;e-towards Fewton Dale.fIts.intake;
at.821Q01, forms a ﬁellémérked channel in the hillside at
a height of c. 183m 0.D. The floor of the channel rises
from here towards the north-east for some 360m;,mhere the
highest point 15 3n above the intake. A small reservoir |
has been created in this section of_tha‘éhannel with a
turf wall at its western end. The chanrel is crossed at
its highest ard driest point by a trachkuay which descends
from Simon Hewe and Two Howes RBigg to Goathland village.
According to Sewell (1923), this‘trackway:is of seme
antiquity, dating back at least to the ledleval peried.
Fron the trackway (824002) the channelﬂfurns
gonth-east and falls towards its outfall at 842997, from
ﬁhigh‘the stream draining it (Moss Dykg) descends st§e?1y
into fﬁe-Ellér Beck valley at 844997. The Ellerfﬁeck'vailey
betweer -here and the intake of Newton Dale 1s fairly broed
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iand steep-sided.and hag peat deposits in places on its
flood-plaln. Host of the drainage water from Hoss Slack
mugt have flowed along this section of ‘the velley towards
Newton Dale, but the greater width of Newton Dale at its
intake and the more pronounced trpughﬂéﬁape of its cross-
section suggest that at least some;of the wmater flowed
over or through the ice as far as Fen Bogs. This would
Tequire & lobe of lce projecting further south-east than )
was envisaged by Gregory (1965). A bench seems to cdntiﬁue
along the hillside between the outfell of loss Slack and
| the northern ehd'of Fen Bogs, which might support the
ldea of a lobe of ice projecting to the south=ecast with
drainage between the side of the hill and the ice.

The long profile of loss Slack is 111ustrated
on figure 28, The chennel 1s incised round. the spur of
the hillside, forming a conspibuous notéh in the skyline,
(photogreph 19). From its highest point it fells towards
its outfall at an average surface gradientl of 1 in 68;
but this gehex@igsed slope is made up of four relatively
lévéi‘areas (gfa&ient 1 in 100 or less) separated by four
steeper slopes (gradient 1 in 50), and ending in & slope
of 1 in 30 immediately west of the outfall. Gregory (1962a)
hag noted this atepped_effect in the long profile and gilves
hls own sections to illustrate 1t. He notes two main
flattenings of the long profile, which he links with various
steges in the'degléciation of the area to the morth.

1 The gradients refer to the surface of the superficial
deposits and not to the rock floor; which it wes not
possible to reach on every boring with hand equipment.
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Two subsidiary channels are cut round projecting
épﬁrs in the channel side, detaching swall hillocks between
thémselves and the malm chanrel. The long section round
one of these 18 shown on figure 28 above the part of the
ﬁain channel whick it adjoins. The distinct hump-pfofile
of.%hié subsidiary channel is obvious at once. The festures
afé difficuvlt to explein in terms of marginal drainage.
Kendall (1902) postulated & readvance of the ice blocking
the-main_channel.and causing the drainage watér to cut
a new one higher up the hillside which was abandoned when
the-old-equrse.Was fiee of ice agein.” He called such-
féatubeé #1n-endeout” channels. At other sites they have
,.cometimes been explalned as channels superimposed from
‘streems flowing through the ice. In this case hydroctetic
,preséure might explain the hump-profiles. |

The eastern part of the channel‘ig dreined by
loes Dyke;'whichyfollows an eccentric course éround the
subsidiary channel to the gouth of one of the hillocks
mentioned above. Towards the eastern end of the channel
it isrincised into;ihe floor of the channel forming a
V-shaped notch in the flat floor, as is shown in Gregory's
'crosswsecflons. Gragdry attributes this to Post-glacial
erosion and there is no reason to postulate a Fre-glacial

gtrean here.

L.2.2 Végéﬁaﬁion.
1il§he surface veéetat1on of loss Slack seems to
be related chiefly to the drainage characteristics. The
pides of the channel are better drained then ita floor
and cerry ohly a thin cover of peat. The northern slope 1s
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cevgred by Ca;!@ggium aﬁd'exhibits a patchwork of areas

at differenp stagés of subseral development after burning.
The southern slope is steeper an& clothed 1n‘Pterid1um
which glves way to Ca;;unétum higher up towards Two Howes
Bigg. The drier patches on the channel floor are dominated

by Callune gg;ggris and Na;dus stricta with ngica gale

' a——— .

and Erica tetral&g, while other cormon species include

————— e s -

Potentilla erecta and Polztrichum conrune. This community

colonises the areas‘of steeper gradient, as can\be‘seen
from the long sectlon.

The flatter sections ternd to be less well drained
and are cclonised by a comnmunity dominated by Juncus spp,
E;iophorgg gggggtifolium, and Spha gg spp. The peat in
gome parts has been cut and the resulting depressions have
filled with water and support open-water cormunities dominated
by floating carpets of §2§§ggg; Thus the vegetation pattern
of Hoss Slack is a mosaic of comnuhnities adapted to poorly
drained and better drained conditions, some of which mey

be seekr in photegraph 20.

¥.2.3 Field stfatiégapgx.

_ A seriés of borings was made down the long profile
in the centre of the channel -to examine the stratigraphy.
The profiles are 11lustrated on the long section at a
' larger scale, below the re vént points. The deepest

peat encountered was 2. ém, at the sample site. In the

~ niddle section of the chennel the peat was over two metres

iw,deep. Further west it thinned out to less then = metre at
the intake of the channel. Similarly towards the outfall

r‘the peat thinned out to half a metre of less. In gemeral
‘the peat was deeper below the flattepvsections of the
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channel and shallower where the gradient s steeper
(see PFig. 28). | Ih '
Beneath the peat at oll sites whitish-grey
iclay wég’fbnndy_slmilar to that at Fen Bogs. This clay
was.alsétdéscggbed by Gregory (1962a) and thought to be
& solifluction deposit derived from the surrounding hillsides
in the Late-glééial pe?iod. The cross-section of the channel
is illustrated in Fig., 28. As can be secen from the section,
the chaﬁheliseems to be asymmetricel, with the deepest
| peat slightly_north of centre. This asymmetry 1s seen
| in the cross;section of the exposed channel sides, the
:southerﬁ gide being gtecper than the northern one, and
1t 1s-a result of the position of the channel around the
, spur of the hillside, cut along the.line of the contours.
-The channel appears to have a flat bottom and fairly steep
siﬁes.. The honer hit the rock bottom at several sites,
‘although at otners the solifluction clay proved inmpenetrable.
The depth of this clay was usually fourd to be leas than
: 0 5, although at one or two sites it was deeper, resching
‘Ga naxirn depth of 0.8mn.
Ebove the clay, a deposit of 1rood peat mas found
at nost sites, meinly consisting qﬁiBetu;a remeins.
At gome sifaé the wood remains wefé:nnly detrital and were
fgémbeddedtin_é ratriz of clay - presumebly twigs ahd other
debriéiﬁhiéh,fell,intO‘the channel- fron trees growing
‘. nearby while the solifluction de?osit was accumulating.
| At others, massive chunks of wood and actual sections of
*tiééitrupk were encountered and the trees were obviously

growing in the channel itself.
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_ .The_wood peat bogins'to die out upwards between -
1 8 and 0.8 and glves way to monocotyledonous peat with ) e--ﬁ
dabundantvﬁmionhornm fibres and occasionsl bands of Sphegnum,
'ﬁegpecially_nﬁgr_tho surface. The vegetation of which this
peat was composed seemed to be similar to that growing on
the sito at the present day. At some sites, especially
near the easterhlohd,rthe peat contained a certain amount
_;of 1norganic matter of a silty nature, oontaining rewvorked
lunps of peat This silty material may have been deposited
by the stream dreining the lower part of the channel.

A feature of the top half metre of some p:ofiles
was the oeourrenoe of clay stripes, in some-cases several
‘centimetres deep, alternating with the peat. These cley
stfipes'aeem'to be similaer in composition to the clay
underneathﬂthe'peat,and_Were presumably'formed in a
siniler panner, i.c. by downwesh of mineral material
fron the sides of the channel. Agein, as at Pen Bogs,
the ciay gtripes are found only after the wood remains have
died out in the peat. and have been interpreted as 1ndlcat1ﬂg
soil erosien 1n times of increased run-off ard decreased
vegetation cover on the sides of the channel.

The sequence of events 1mdleated by the field:
-stratigraphy can be Bummariled as follows. After drainage

UL TYE T CR

mater h@d ceased to flow through ‘the chanrel, a,solif}@ction
deposit of greyish-vhite clay was washed into the centre

of the channel from the surrounding hillslopes. At some

time after this, forest cover spread In the area and the
channel was colonised by Botula ‘woodland, probably

fornming e closed cenopy over the site. Iater this woodland
‘Yegan to die out end & vegetation similer to that of the
’-pfesent day took its place, consisting mainly of grasses
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and sedges, with Eriogho . as an inmportant constituent,
and occasional patches of §p g :' During thls time erosion |
brought mineral material down from the sides of the channel
periodically and the finer particles were washed into the
centre of the channel and deposited as clay bands. Hearer

the present, the cutting of peat in the floor of the chennel
has led te the: formation of flooded areas and hes resulted

in the spread. of §§L_E§§,and open-vater communities.

4;3 ?Gd1e-F1é1d. 832005.
4.3.1 ngsicaluféatﬁre-.

' . The Gale Fleld oite is a small peat deposit
whicp has developed in another glaciai draigége chanrel
Whibh carried drsinage water between Lake Wneeldale and
Newton Dale. (Hep 11 ard photograph 19). CGregory (1962e) ﬂ
_has postulated tﬁat vhen the ice margin retreated towards | t
tho north, Noss Slaek was abandoned and enother chanmel
wag uged at a lower level. On the hillsoide between the
two channels are moré&nic nounds énﬁ debris which probably
“date from this deglééiation. The channel is less well
developed than Loss Black and was presurably used for only
e short time. It ig seen neer Gosthland Church (828007)
flowing in a south-easterly direction and tmrning to the
east-north-east at sbout Brow House Farm (832003) anf
‘ffhgliy back towards the south-east agein to empty imto
the Eller Beck valley north of Saddler House (844000).
| e The channel 1s cut im boulder-clay deposited
durihg the advance of the Welchselian ice. This boulder-cley
was not ‘easily penetrated by & hend borer. The only place

where peat deposite have accurmulated is in e depression
in the centre of the channel to the north-east of Brouw
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“Housge Farm. in the area knoun as Gale Fields. The mein
doposoit- is about L00n east-west and 250n morth-gouth

and moat of 1t has‘been planted with conifern, as seon

1n photegraph 21, A1l around the plantation are cultivated
if&elds, 2nd where the peat deposit extends a short way
1nto éne of these'to the east, it is clearly @emarcated on
the ground. assit has-been left unploughed az waste land.
1A-smaiieffbétéﬁﬁof peat less than a metre deep.occurs

aiﬂ;*ﬁo_paature Pield to the south-east of the main deposit

_and again'no attempt has been made to improve the land -
"(photograph 23). |

4.3.2 Vegetation.
The Gale Fleld peat bog wes first described by
Elgee (1912) who caids g ‘
- uggg surfece is mew elmost dry with much gress,
occasional tufts of Cotton Sedge, and sporadic
Smeet Gale. :
After Elgee wrcte, 1n the 1920's the main part of the

deposit was afforestedmand hes remained as a plantation

..elnce. that tine mith 1itt1e alteration. The rain tree

qupies arer 1c§a s;tcgensis and Pinus mugo and these
heve em@arently é§ver Eéen thinned. A very close canopy
has been createﬁ and the forest floor lies in dense shade
anﬁ i8 unvegetated except for patches of Spha gg mhsre
fg;%gnwtrees have created a temporary clearing.

| In the south-eastern corner of the plantation
a fire has created a: clearing nearly 309m long ard 100m
broad at its widest point, and this area is demirated by
tussecks'of Holinia caerulea and Erioghorum.vaginatum
with Stellaria holostea and MNyrice gale., Some self-gown
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.deciduous trees add varlety, mostly 3 R Soxbua gggg@g
and Crataeggg monogxn (Photograph 22). A small portion
of the nain peat deposit is not planted (the waste land
oxtending into the field to the east) and this supports

. a rich ‘damp meadow flora, dominated’ by grasses such aa
Fostuea gvina, égg gx;on regens,:
As:ostis tenuis anosorgs crigtatus, and Phleum pggtenae.
other plants 1nclude Filiggndula ulmaria, gguisetum ggg ’
Urtioahdioica hamaenerion anggst;fglium, Linum catg%rticum,
Lotus tenuis, Potentilla ereeta, Polxgonum pegsicaria,
Eumex aoetosa, L&chnis flos-cuculi Vicia getive, Clrsium
' Scutellarie pelericulats , .

Fevtuca 5undimacea

amd'&hnopéfartioulatus."
The amall patch of peat in the fleld to the

south-east is dominated by Phleum pratense and Fegtuea

_g__gg with Potentilla erecta, gilipendula ulmaria,
Petasites gxbrigugi Succtsa ngtensis, Linpm oatha;ticnm,
Bopwrionlus scris, Cirsiom opp., Zrifoliwm campestre,-and
Leontodon hisgidus . In: the wetter areas Juncus agticulatu
is domirant with §guise. spp., §Ehaggum gp . and
gx&xocotxle vulgarls. (Photograph 23). It isg interesting
that liyrica gglozjis onrly to be seen today in the clearing
;ﬁ the plantetion, vhich 18 of recent origin, although it

waS‘obviously more common in the rest of the area at one

"time’and'was.mgntioned by Elgee.
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. %.3.3 -Pield stratigrabhy.

Map.12 shcws the general ‘dimensions of the site
énd the field stratigraphy sampling points on two transects

across the site. The transects were teken across the long

. exlg of the site end the widest point of the short axis,

'at bearings of” 255 and 0° respectively; Those lines relate

-;to “the - peat deposit 1tself and are not long- and cross-

sections. of the glgcial dreinage channel in which it is

 situated. Figure B3 shows the stratigraphy of the peat
' at the points merked. It wes found to be impossible to

take ;evelling readlings across the-sife because of the
closge planéing Qf the trees, but in any case the plgnting
hed disturbed the ground and sltered the surface contours.
Also there has been some peat cutting of the central §ért
of thebbog and érpégt face hag been created at the edge
of the large clearing. Elgee (1912) described the deposit
es saucer-shaped, higher in the ¢entre then &t the
circumference, and this shape does seem to apply to the
patch of peat 1n the next field (photograph 23) which

has not been-Planted.

_ Tha~ﬁéximum depth of peat found wes 3.7m at a
point near the éentre of the site. The peat was found to
be over 3m'déep at several pointé in the centre. A site
close tbtﬁhé?centre-was chosen for samples for pollen.
ahalyslé;'althoﬁgh the peet wes slightly shallower (2.7m),
as the particular gpot was relatively eagy to identify
1n eontrast to most others in the centre of the plantation!

‘ -Beneath1the peat at all sites a deposit of stiff
grey clay was found with small gravel particles in it.
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It was more finely-grained than the clay bercath the peat
at Fen Bogs or Hoss Slack and might represent a partially
water-pprne deposit rather than afsolifluction deposit,
especialiy as the channéi'is»not very,qe1l marked and doeé'
noet heve steep sldes Which.would be liable to slﬁmping.
The deposit, beingvonly slightly stratified, déid not résemble
a true lacustrine deposit and is interprete&.as;a fluvio~-
glacial deposit laid down in a depression 1gftheﬂbou1der—.'>
clay es the ice retreated. It is possible that a mel1l’
tenmporary lake developed on the site and was filled in .
with sedlment Above the clay at some sites Was a transition"
gone of 1norgan1c materlal with organic remainafbecoming -
more frequeat, and this might represent the 1nfilling of
the lakelet in the depression. -

' ﬁbovo the flﬂvio-glaclal clay:af‘gli Eites uas
a depesit of wood peat,_sometimesﬁigpenéfrable ibgaily,
with rémams of Botula, Salix, and 'mm@ 1o .a,'m;g. The
wood remains continued to withip a metfe or so of the surface )
at most sites, gradually dying ocut and embe&aed in 2 matrix
of mpnocotyledonous_peat. Occagional bands qf §ghagg
occurred in the’peat, which was dark trown in colour and
became more humified towards the surface.” In the'fop few
cent;métres3were needles and twiglets;of’fhe;litts# ﬁfom
the,ﬁodérn conifers, eﬁcept at two slfeS'whithwbre outéide-
. the plaﬁtedﬁareé; where monocotyledonous peat‘éx%éb&eﬂ to
the sﬁzface. | | |

”he picture given by the field stratigrabhy 19

one of a depression in the boulder=-clay channel being
“filled in with fluvio-glaciel deposits during the 'deglaciatiéh
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of the aréa..Pdtches of open water remeined in the bettom
of the chennel in deﬁressions and were gradually infllled
and supported a hydroseral vegetatidn. A carr weodland
developed eventually on the site, consisting of Betula
Salix and Fraggglg alnus Iater on the trees be@an to die

ocut and were replaced by grasses and sedges with §Ehagga
in the wetter patches. As the peat accunulated, the surface
becamne graduvally drier until by the beginning of this
'ceﬂtury-it resémhleaa danp neadot, However,,the‘ground'

was not suitable for cultivation, so. 1n the 1920's nogt
of the peat was: planted with conifers.

L.k ey Hoss, 876960.
4.4,1 Egisggai feétures,_

The fourth dite, Hay Hoss, is on ﬁhé rain
watorshed of the Worth York Heors, like Fen Bogse, but

 lies at a greater altitude than the latter, at epproximately

zbwm 0 D. (Photograph 24) Peat deposits have accumulated
im two basinsvin the Kellamays Bock and heve amalgameted
%o form a. largs srea of peat 1.4m long end 1.1kn wide. |
The watershed at this point has a "Simon's" effect, 1i. e.
the source of the norxrthward-flowing Eller Beck is further
south than the eource: of the southmérd-flowimg Long
Grain, a tr;bﬁtérg*af Grain Beck end the Biver Derwent.
The main features of the site are chown on map 13.

The Eller Beck rises from several headwaters in
‘the north-vest part of the olte and flows northwerd in a
Broad.openrvéiléy,as-seen on cppes-section B, figure 36.
Flowing round in o broad gweep towmrds the horfh-west. it
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1% 15 joined by Little Eller Beck and Sliving Sike before

entéring.the.eastern end of Fen Bogs, where its course

hes ‘already been traced. (4.1.1) The headwaterz of the
Eller Beck are apparently more vigorous than those of
_Gréin’Beek, ag is shown by figmre 36. Sections B apd C
' ghow %he valley of Eller Beek at a lower level than Long
Grain, ‘which doeg’ not flow in & well-developed velley until
' several hundred metres south, as illustrated in section A.
.Gther tributaries of the Derwent join with Grain Beck to
flow eastwards along the ‘northern foot of the Corallian
escarpment as Crosscliff Beek and Black Beck before turning
southreastwards into the langdale velley (nap 13).

7 4 _‘his upper section of the "Derwent aystem»ﬁbﬁlﬂ
afpgéf-to be pert of the originel course, which flowed
south-castwards from Hackness to 980880 end then turned
north-eastwards towards Sealby along the bread walley now
“oecupied by the artificial sea-cut, Thus the Pleistocene
divg;stons in the deep wooded gorges of the Upper langdale
valléyjénd'Fbrge Valley discussed 15 2.3 do not appear to
havéﬁéffééted the upper course of the Derwent. Thercfore,
lay mpsgihas develoﬁed in & "normel® watershed situation,
the mor@hplogy of which has not beon noticeably affected
by the eﬁents_of the Pleistocene epoch.

oy, 2 Végetation,
Theo vegetation of the gurface of lay Hoss todey

is domimatod by Callggg vulzaris, Eriophorun vagirotun
and Fafdﬁafétflcta'.v Erica tetrelix is froqu@mt and wag

apparently moré go &t the boginning of this century, as
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Elgee (1912) seid that 1t wes nmore cbundent then then Cellurs:

"Botanicelly, oy Hoss must be classed es &
Totralix moor, for the most abundent plant
which crows upon it is the Pink Bell Feath
(Brice tetrelix). Heather and Cotton Grass
(Eriophorun vaziratum) are much legs numerous
though ‘otheriige feirly abundant......

- Abundent ge the Bell Heath is, it is not so
gregarioms as itc allies, the plantarare always
more or leoo fSeparated from one ancther by . :
glight intercpeces. &midst these species ard
1iterally soaking wet, 1o a vast carpet of

§p@g;m.... .e

It 1arapparent from thio degeription that thégéﬁiface of
Mey loss has beconme drier during the: last fifty;years or
go. The wettest perts today ere found in mmall héllows~
fonméd;by'bhéll heles, as the ares was used as é'm1s8i1e
practice renge-during the saepﬁd world.wgf. Cne largér
depressﬁon fb?ﬁs a emall lake, at Little Arkf(88b958)
and this-is fiinged by Jﬁh@ﬁé spp. The marshy quor
courses*of-the.moorland streans have carpeta offéggéggg};
but apart from thia the flora ig the typical. Callmnetum
of much of the high moars.

One rere species in this area is Ardroneda
polzfp;ié, which was rediscovered at this site durirg
the feéea_rch. The hoss is grazed by sh!_eep'; but net very "
| 1htensive1y, as 1@ shown by the profuse flowering of the
Eﬁoﬁﬁ&mﬁ.' The relatively light grezing pregsure in the

centrai’ parts of the moss -nay be regponmible for the aurvival .

ef Andrameda. The imterfluve betieen the headwaters of the ff
Eller Beck and Long Grain has only a very thin cover of

peat erd in places the bare rock shows $hfoﬁéh; This ridge
18 denimated by Callung with very fow other cpecies
except,fbr~oecas;onal clumps of Polytrichun commune.

T
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_ To the east of liay Hoss the land.rises gently
from the Long Grein velley to form & north-most/squth-east
trending riége surmounted by the barrows High ard Low
Woof Howe. This land has been planted by the Forestry
Cormission within the last few ysars as paft of Langdale

‘Forogt. The land to the west of the Eller Beck valley hasg

also ﬁeen afforested. The peat cover was about half a netre

deep hore and the drainage ditches forn & dense network of

channols botween the rows of young conifers.

To "the north, the land which had not yct been

| plahted was pur@hased byicompulsory order for the Fyiingdales

' eaﬁly marning station and was not aveilable for research.

The 1and rises towards the boundary of the Himistry of

Defence land in the north to form Worm Eike Rigg, &c seen

on goction C, figure 38, and frem the goological nepit

eppeews” that the peat deposit dies out at approxinatély.

' the 1ine of the bopndéry fence. The peet extonda to. the’

heed ‘of the Eller Beck valloy in the south-mept end: phrt
way down the valley of Long Grain, but graduvally thins
out towards the south. Uhen it is shallow enough to méke
draingée practicable the land is forested once again, so
that ldy. loss is gurroundéﬁ by plantations to the weaﬁ,
south and-§ast; as ig shown on mep-13. | ”

Fhese plantations and thoir agsoclatod dfainag0 
scheﬁes‘hgve probaﬁly‘had an effect 6n the deeoper @eat area
of Nay Loco 1tself, ec, fron the filecld ctratigrephy end
El@ee'é description, 1t seems thet ﬁhe noss Was formorly
nuch wetter_than.is its surface today. Az at Fen Bogs
gnd Gale Field, & comparatively recent chafge in the ecology
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hasg baen»bfouéhtfa%quﬁjby-drainage schomes in the surrounding
aree and the present vegetation communities have been

qéﬁ@bi&sﬁed & comparatively short time.

4.%.3; Fleld gtratisvephy.

' A totel number of thirty borings wag nade to
'@s¢¢rtain?the depth of the peat cover at Ha& Hoss, end
tﬁ%nrésults are. chown in the forn of ;& choropleth map on
.ma@?i#. The map ghows'élearly how the peat has formed in
.;tmbldisfinct basins, with thej;nferfluval area between
them hardly covered. The Elleriﬁggk basin ig the deeper
of the two, anﬂ.tﬁe poat reaches & raximum depth of 6.4m
hore at the point merked on the nap between two of the
headwaters of the Eller Beck. Thie deepest point was chosen
| as the sample site and a profile from here was uged for

p91ien‘énélysis. Scetions B and C on figure 38 cross at
.ﬁhis poigt, shpwing clearly its position in the Eller
Eeék'ﬁasin. | _
' ._ The peat deposits preserved at lay loss proved
té bo hoﬁogéﬁepus in character, being composéa of alterrating
bagdsaof_ggﬁéggumfaﬁd monocotyledonous peat with abundant
| Er;bhﬁérum fibres. Only right at the base of the peat were
ég&'ﬁéOd reﬁ&lné'foﬁhd énd these formed & detrital deposit
wiéhéggmq-ébaréoainprésent. The baso of the peat was developed
direééiy on to yéllow-weafhered saerdgtonc which could
have been the lower horizon of a former soil. The boundary
between the peat end the substratun was very cherp, and
the létter'wée impenetrable below a few centimetres.
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.; Huch of the peat wag very wot anﬁ Very poorly
humified, especially néar the surface. The top few centimetres
were much drier thén the peat immediately below them,

: an%ﬁthglsurface vogetation itself contained less Sphagnum
and Eriévhorum  than the pest bonsath 1t. This susgested
a recent drying out of the ross surfeace, .cuch as would be
-'producéd;by drainege of the_surrounding area. The probable
éffeétsqu’the afforestation of arcas around tho moss have
already been dlscussed and seem adequate to oxplain this

chenge in ‘the stratigrephy.

k.5 Si@ﬁn ﬁoﬁe Hoés% 834978.
b.5.1 Phyeieal features,

" The last”pflthe”five-sites, Simon Howe Hoss, is
another;uplandwsite; lying above the Weichseliesn ice limit.
The”peét-haé‘develdped.at the head of & smell moorland
stream in ths bas1n of Upper Deltaic rocks between the
ontlier'ovaellaways Rock which capéﬁsgmon Howe and the
mein area of this rock to the south-east (see map &), |
Photograph 25 shows the situation of Simon Howe Hoss between
Simon Howe Rigg and Crag Stone Rigs.

The noss is drained by the Blawath Beck, which
- flows south-westwards for 1.3km and then turns round 1n &
' broad sweep towérds the north-west, being joined by several
ortmmrd-flowing tributeries, to join the Wheeldale Bock
at 811977 and empty ultimately into the Esk drainage pysten.
The Blewath Beck h2s already becn cited (2.2) as an example
of river capture in the Tertiary. Its waters originally

. flowed south-eaétmards to find their way down the pre-glacial
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4.va11ey of Newton Dale anﬂ-presumabiy to join the proto-
Dertrent drainage gystem in the south. The section of the
fJT strean flowlng fédﬁ ?imén Howe Hoss was a tributary of
a this original south-esst flowing Blawath Beck. At the end
6f,xherLow Hoor Surface stage (Gregory, 19622) Blawath
Beckbwas captured by Wheeldale Beck, leaving e wind-gap
‘at 827957, and the tributary section fronm Simon Howe Hoas
to Wardmg Green (825963) belng more vigerous than the |
beheaded eectioﬂ frem Wardle Green south-south-east,bocane
the main etream.

Simon'Eewe Hoss itself is an ill-defined areca

of peetiwhieh has grownh up in the source aree of the eeveral
small'begdwaters of the Blawath Beck. Ag can be seon fron

the leng;-and crogs~-sections (figure £0), the peat is

deepest in the basins of the streamlets themselves*énd
thinner over the interfluves. The whole basin area between
the rigge of Kellaways Rock has a peat cover}ef half &
. metre or so, end hence it is diffieuit to draw an exzact
‘f§f}'fboundary roqﬁégfhe noss itself. It ééems to be lens-ghaped,
o "'with_its logg'axis north-east/south-west, following the
' direetion.of-the strean, c. EOOmulongiand 200m bread at
1t widest point.

b.5.2 Vggetation.
;- The area of Simon Howe Moss 1s grazed by sheep

' while the eurrounding moorland is mensged for grouse, as

described in 2.6.v Photograph 25 gives a general-  impression
- of the.vegetatienpcover, which is devold of trees exeept
well down in the Blawath Beck valley and to the south of
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this, where the Forestry Conmiscicn have planted conifers.
The peet itself seens to be erodinn, as can be ceer in
phetograph 26, ari laryse petehes of here ground have boen
exposed with 1ittle or »o surface veretation. The erees to
the north of the roass near Sinor Howe itselfl has e cervet
of Polytrichum commneg with ferr other species. It is not
cleexr vhether this erosioh anC peveity of surfoce vesmetation
is the resuvlt of over=-avezirg by thic sheep or of too fregquent
burninz of the woorland. The nurber of cheed invelved
nekes the firstvalternative seen less likely then the
.seconi. The vereitaticn of the.retter Dot arses ey not
be able ©o recolonlise so easily after burning es the
Callusetun of the drier erees surrouadinz the moss. It is
known that & lawrge fire in 1947 ceuvged nuch daege reer
Simon Houe &nd it inay be that such gyeas are u:able‘té
nithatand severe or ofter repeated burnins.

wnere the peat does support & verstation cover,

it is composed mostly of Eriophorvii ve-ivetin, Pelvirichrn

corure, Shharmun SpP. ..20d kerdus stricta, 1vith Juncus spp.
arowirne in the strean chenrels. On the drier erees neary

<

the edges, Cellune vulraris is domirent. Tais lack of.

veriety in the vermetation roflects the linitire netore

of the habitet, cupeciclly vnder nrosent more~enent policies.

L.5.3 Peld gitretbimranhy.

Trhe lora traverse (figuve 4O0) chows the depth of
‘the peet e~d the creas treverse meveals some of the detalls
of its stretisrvonhy. The borer reached the wderlylny rosk

in severeld pleces and, g canr ke scan twonr the sectlong,
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the mexirum depth‘of the oﬁerlying deposits was 3.75n.

The relationship of the peat to the stream basins is obwious
from the sectioas. In the bottom of the basins was & deposit
of grey clay, to & éepth of some 20cm at;mést sites. In

some profiles fragments of yellow sandstope were noticed
near the botton and at several sites bfight orange stripes

- were seen in thg clay indicating 1ron-staiﬁihg.'1t seemng
probable that the clay répresents a solifluctidn_deposit |
laid down by mass mevement‘of meterial from the ridges of
Kelleways Rock into the centre of the basin of Deltalc
rocks in & geverer climatg, possibly Laﬁe-glacial.-@espite
their differing situatioﬂs, the similerity of the clay in
the glacial drainage chennels of Fen Bogz ard lMHoss Slack,
Goathland to that in the upland basin of Simdn Ecwe MHoas

is striking.

The upper bqumdary of the cléy wasg hot & sharp
one and at most sites thexe was a transition zone several
centimetres deep where organic and inorgenic material were
nixed together. At two sites & fragment of wWood was found
bué there was no deposit of wood peat as found at the lower
sites. The peat consigted of alternating bands of
monocotyledqmﬁﬁs peat, with Eridghorum as an important
conagtituent, and §phéghﬁm_péat. (c.f. Hay loss). The
vegetation of which the peat was composed appeared similar
to that on the site at the garesent dey, excepting the '
bare patches. So it would appeer from the stratigraphy -
that Simon Howe Hoss hes supported & vegetation of sedges,

Erioﬁgpgum and Sphagne throughout most of ite hisctory and
that the only significant change in the stratigraphy of the
peat is occurring at the present day in the form of surface

- erosion.



Tﬁe five sites éescribed in the foregoing sections
are all within an area of 42 square lkm. Every psite is
withihféﬁm‘ franother one and the meximum distance between
any two - sites is 6lm. Despite this close proximity, hOWBVer,
the sites differ markedly in the details of their locaﬁlon.
Three of them are_situated in glacial drainage channels,
at altitudes of between 153m and 214m 0.D. The othé;i'-f:ﬂb
éités are upland ones at altitudes of bstween 229m end
250m'0.D. Taus both lowlend and uplend facots of the
landscape are represented.

The sitos-differ in their sizeland»shape. Fay
Hoss is an irregﬁlarlyeshaped area ofﬂpeat,bi.hkm long
and 1.1kﬁ wide. ‘The other upland site, Simon wae~moss,
is 1enshshaped'ghd nuch smeller, with & meximum longth of
Loom and oﬂly'édO‘h'wide. The Gale Field site is & comparable
size to Slmonﬂﬂgme lioss but of an 1rrégular shepe. Hoss-
Slack, anthléné énd Fen Bogs are both elong&te@ aieas of
peat. Hoss Slack ig nearly 1km in length but less thén
100m brosd, while Fen Bogs is 1.5kn long and c.zomfﬁide.

Thero . ig considerable veriation in the aapect of
the sites. ﬂay moss has a fairly open aspect, but the other |
upland site, Simgaﬁﬁowe Hoss, has & definite south-wesyerly
agpect conferred'om it by the upper part of the Blawath
Beck valley. At Gale Fiold, the aspect would have been
fairly open on . all 1de§ before the afforestation of the
site, except‘tdlthe gouth, in which direction it 1s'éheltered
by Two Eowes Bigs. Thé,other two_sltes:are in moré‘marked
channels and have very definite linear aspectsi- ﬁorth-south

in the case of Fen Bogs and east-west at loes Slack,; Goathland.
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The depth of peat which hasgacéémﬁlated at the'k
sites veries from less than 3n at Simon Howe Hogs to
over 10m at Fen Bogs. The nature of the superficial-depo?its
- also differs from site to site. The lowland .si'té,s a1l have
abundant wood peat remsins in their pfofileé; while the:
two upland sltes were apparentlylneéer Weode&.eiﬁe preéent
day vegetation of the sites and their surroundihng areas
shows .come notéble contrasts. The Gale Pield site is
afforested aha'set in the midst of eneloséd,agrieultural
land, while the other four sites are all surrounded

by Callunetum. The Hay Hoss site is surrounded further out

by forestry plantations, and at Simon Howe Hoss the Fore”””’
Commission boundary extends as far north as the southern
bank of the Blawath Beck. The other two sites are further
away from large-scale forestry projects.

Thus, within a small area there are five sites
which dlffer in their topographic situstions, thelir aspects,
thelr size and shape; the nature and depth of their peat
deposits.and thelr vegetation cover. Differences in the
pollen diagrams between thesé five sites may bé expected to
refiéqt local differences in situstion, aspect and vegetation,
while similarities between them may arise,because.of the
general siﬁilarity of their location. The aim of the analyéis
in the sectlons which follow is to comp&fe;and contrest the
pollen records of these five sites so0 as not only to
illuminate the general picture of vegetation chamge-but
also to highlight the details of the botanlcalnlandscape.
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CEAPTER FIVE. THE POLLEN DIAGBEES.

Lo A
In this noﬁton. pollen mgrna from the five
sites will be presemted. The field and laboratory tethique'
involved ia the .prepargtion of the samples for pollem
amalysis are ‘ieporiped in Apperiix I, Macroscopic remaims
were nlbedi;ei to eluctdate the depesitiomal comtext of
the peolienm, m the réinltl have beem imcorporated im the
-deseriptions of the profiles themselves.The pollea coumts
for each qp’ecié'a_‘ have beem expressed as a ﬁeioéita'se of
the total pollea m. and the results are 1llustrated as
bar graphs drawa om a logarithmic seale, The reader 1s
~ referred to .Aifyeuix X fozz, ..a discussion of the use of
the logarithmie seale on the diagrams.
The disgtams for each site are presemted im -
Figures 47 to 49, n this chapter the diagrams will be
divided into zZomes for the purposes or ieseriptton and
the main vegetation changes scch o them wlll be sumarised.
The egggpzat:q;:_betree; fpe diagrams and tﬁe dating of
themiom zue: will be discussed La chapter 6. This
legtio‘l?’_iw ntenea to iatroduce the diagrams rlathér than
to imteipret them ami will be purely descriptive.

5.1.1 Prefile details

A profile fer pollem m‘.lnu wag takem from
the site marked om cross<traverse C_.,on_ figure 2% and b
on map 9. A eemtral ii‘te was chosen withim fhe malin area
of the mire, (i.e. to the east of the Téilway femee),
80 as td give as regiomal a dlagram as possidle. The peat
. was fbuit&éb,ﬁe:9.61 deep and detalls of the stratigraphy
are glvea belows=
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Surface vegetation: Domimant - Molimia, Nardus.
' : Abumdant - Callupa, Eriopherum vagimatunm,
Vacclnlum oxicoceus.
Frequent -

w
Ocecasional - Pgl;;; hum, Myrica gale
- . Carex migra.

0 - 7cm Very dark brown beat composed of rootlets of
surface vegetation., Bemalns of grasses and

secdges, Calluge and some Sphazavm, Charooal

_ fragments.
7 = 13em - Dull, dark browm momocotyledomous peat with
| some Sphaszhil. .

13 -~ 16cm  Sphazmum layer with some momocotyledomous
Tremains.

16 = 75cm Dull brown momocotyledomous peat with occasiomal

_ remalns.

75 = 112em  Momocotyledonous peat with remaims of Phrasmites

comwupls. Small twig of Betula at 83-86ca.

Some Sphagpum. Burat Calluma fragments and

. Eriopherum spimndles at 102em.

112 « 591cm Bright red-browm Phragmites peat with remains
- of grasses amd sedges. Eriophorum spimdles and

fibres at 132¢m. Charcoal at 172¢m amd 209cm,

A little Sphagnum, Callums remaims at 277cm

and 301cm. Becoming mere humified with depth.

Occasional seceds of Cyperaceae,

591 - 598cm Imwash stripe of light grey eclay.
598 = 600cm Weod layer (Betula).
600 - 617em Well humified Phrasmites peat.
617 = 626cm Weod layer.
626 - 684om VWell humified Phrasmites peat with abundant
' wood remaims (Betula amd Almus).
68# ~ 688cm Weod layer.
688 = 813cm Well humified Phrasmites peat with wood Temalns

(some Salix).
813 - 916cm Wetter peat with fewer Phrasmites remainms.
Betula, Salix amd ?charecoal.
916 - 957cm Tramsitieon. Peat with seme imorgamic material,
Seed of Carex sp. at 954cm.
957em Boundary to whitish-grey clay with sandstome
: fraguents and very few orgamnic remaias.

Samples were coumted at a basie imterval of 10cm,
wWith closer samplimg acreass the imwash stripe amd im the -
top_é.Sn. The pollem diagrem will be deseribed from the
base upwards, i.e. ia chromelogical order.
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diaxr 51 aud 42) |
The bagal few samples, frok ¢ 900cm te the

bettom, are characterised by hish ratlos of non-arboreal -
to arboreal poliel. the latter cemstitutimg between 205 "

and 30% of the tetal pellem. The arboreal pouen i tuinatea- .

by Betuls, which reaches 33.7% at 926ex, with seme _P_Ll\_l_s_
and very amall muta of gl_teretrg -and Uliun. Shrud pa].len
co:pruen ahu‘& as much of the %tal ponen as 2oes azboreal
pollex; with __1_1_.;_ values reaohlng 1.83% at 936cm. .
001"1101&1 valuen iserease throuhout the zone m reaeh

over 30% by the top. The basie renmounxp between arbereal,

shrud a.ni non-ardoreal pellen is best ceen on the total
pollen amg:an at the-emd of ﬁgure L2,
The m Qintitnentz of the high no;-arboreal
Ol and the aqna{:ﬁu |

among. fhe cporec, reaem.ns 9.9% at 92691. m _Fni_u

are also - ‘high; Teachimg 10f at' 936“, m1e some.Sph :
spores are recerded. Theee spécles were 311 prohably pg:nt

of the vesetatien celenisimg the sits ttselfgx gﬂdls in:
hellows Im the wet surface ef’ the elay om the flnr of: '(:hé
channel, The only other eceurremces eof n,o:a-ar‘bnreal pon.en
are imnsigmificant ameunts of Qa_}_t_lm And gr_a_i_;n_g_gg and
occeasional records for members of- the By "eé;e;é'ii- _Un'belli'f:‘.rae
ané Chemeped ’haceae famiYies. These show that ‘there were

some other opem pabltats im the: visimity, but' thaﬁ these
were of limited mpirtnee. This zede may be unpa;rec,

with Zeme V ef Gedwin (1940), ami has beem hbe:tiu 48 such

on figures A1 amd L2, mg;\.n_g;'.'_ltg_‘ of the Gedwinm, zematien

1 Coryleid = 11:- While 1t is benerei that
‘enolt of the on o en l ‘Prebably Cerylug, it must -

renelbered e gnowsf on the. . lite teday. ...

St
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scheme for this work sare diseussed 1w 6 '2

Fru c.900cm te Bioen on the iiusran a aeoou
zcne may bde ielinibed the nn reat‘ure ef uhieh 1- the
change ia domimamce of the arboreal: pollel fror Betula
te _g%. which reaches a peak ef 45.2% at 828cn. A elear
reciprocal relatimh:.p is scen beﬁteen the eurves for
l_agagg and gL__g . suggesting thaﬁ M was spreauns
larsely at the emense of &t_;ﬂ_g.; Other treea expm,
hewever', 1m1u¢115 Dimus aud Quereus; am er Al
.which rises rapidly n the - -tep part or the zn:le,,_ ﬁ'axihua -
and au_a_ also make theu' appearanoe. whne __;_ ani
_mg.g values leelne. aleng with thone of Grauneag
‘ erao ae, & niicathg a iecrease in the nulber of

habitaﬁa avaﬁ.able for shade-inteleramt speeter

eccupyimg & niche” -at the eise of the expaluns area of
‘woodland. The presenoe of small amounts: of herbaeenna ponen"ﬁ- |
indicates that open habitata were not enti:elx hcnig,

"[.“1’ and. E.«Lls_nm are: Eretent An, utame,

Ar__u.s_te s, sk cxinyseste
Dmdelisfe rae.Chexo pedacens, Ru
The aguatio pollen lma iecrea.sei, probably a reﬂult of
lecal hydreseral develepment, This- zane “BAY be equatei
with Gedwin's Zome VI, with. the tep part with ‘the
characteristic rige of Alnus represeanting: Zone Vic. There -

2 \‘: A

does mot aeem to be emough evidemce, ho’tte'veiﬁ;fﬁago_.‘auatify
a three-fold divigion of the -Zome.

Pter! iiun imcreases throushont the ‘Zome', probabI!
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The subsequeat A.z’b,ne VIIanybe iran from 810cm-

te 612cm, aui repressate the climax ef the Quere
with maxima for reua, g!__g au T__Il.;g. ani a rapu
decline of ___@3 ani 2,;._13_;._
rises te a pesk of 9. 7% at 7790!. Other weodlani uﬁcatﬁrs'
imclude high values for _Po_ god ]y
records for He;ourial;g ’me zone sees the nﬁ:mm development
of weodland om the uagral and coitotlea uth nnoh wood -
in the stratigraphy, ‘suggesting that at least parts of
the alte itself were .rooied; and prebably a clesed camopy -
extended to the .eﬂé_es of the rﬂre.

Nom-arboreal pellem values are at a mimimuw,
falling to 27% of total pollen at 779m.m a marked deerease
15 seem im Oall.g!g_ Gra.lineag and Cr ":""ceae, in the first:
part of the zole. Grami geae rise asan fron ¢. 760cm te 710en.
but this expan__sl_o; ts not seel_ 1n-any’ of the other herhaeeogg

iy lna imcreasés ui Almus-

" a.li F‘ﬂ:iealeg and the

species. The declime im _arboréal pallénu is 'fresut_eret on
the total pollem dlagraim, but is partly the Tesult of the
declime of Pimus apd Betula, Frem 710cm te the top of -
the zZeme, mnrever, an expalsun is seen 11 CaIlm au

Y erac 'ae au ‘higher values are noted for ccig,

“ iy ‘_:Bosa—cgae P

e 8 __..g,»

soneihere 1: tﬁe v.toiuty. The emansion 18 seenm. olearly
on the total pellen diagram, but the ucrease of non-
arbereal pollem 1s seen te be- mainly at the expemse of
the shrubs rwther tham of the trees. |
' _S_p__gga values rise in the e&rly part of the

. zome and remainm high, with a few ehort-te:n le,cnnes. from
here to c. 260cm. There is mo eulence-‘rfh-_aqnatio pollen
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to suggest am imerease in wetmess at this time, and the
high values sceam te oorrelaternore closely'uith-the |
ievelopnent of the ubeilaui 1tself. Scle 1nllrect facter
seens the likely cause here =< perhaps" the quality or the
rum-off water frem the deciduous wgpdlani?

At'éiziig a suiién;iéczeaég is sten in-the curve
for Bliudﬁluhieh drops from 2,3% at 622em to 0.49% at 612cm.
At the same time there is a &eorease in Tilta‘ and a
8light decrease in Qgpgcnd% ﬁhlle,Bet%
expand a 11ttle. This seens to be-the.appropriate-place
to draw the Zome VIIa/b boundary; foilowin; the Godwin
zenation. A radiocarbom date was obtained for;this level
of 4720 # 90 BP (for iiscnssion of the radiecarbon dating.-
see 6.1). The first record for [ ‘

rade at this peint (except for ome isdlatei récord at 8180:).*

Increases in CaIluna , Eri cgge ani Gra-"#f
shertly arteruaris@ 1n11catlng the presenee of more open
ground. The imwash stripe comes just above this level in
the prerile -and corresponis to a slight imcrease in

utaso lanceslata. The imwash stripe itself

suggests erosiun— and in 4.1 1t was suggested that this
might be associated with deforestation of the-slopes'at
the side of the chanmel, as wood Temains die sut in the

peat at this poiat, Mis is comsistent Iith'tﬁe palymelogical

evidence for a slight decrease in the' wboilani camepy
at this stage’, motably of Ulmius amd Iidla,

From the glggg_ decline at 61001 to 480cnm 1s a
zome similar to that preceedimg the ﬂllus decline. Values
for gggg__g_ and Alnua are similar to ‘those fer Sene VIE&.

while values for Betul& Fraxtauszani Co:zlg;g are saneﬁhst

1a . Alnis Alnus?anl ;z;g a .
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higher. Pilia and Ulsus values fluctuate butare lower’
than in ihe preceeding zone. This suggesta sonéﬁopéﬁlﬁg
up of the oanopy, especially the decnne of: Hluua aml
T&lia, which hai recovered after the 1n1$1a1 iecline at
610cn. giving light-demung trees. such as’ Betula m
Eraxnun a chance to ex'pani ) '

Values for Polmo&iun m Filica.le - qre lorer
in this zeme, while those for Callm, Erii:éceae -and
Grnneae are higher, again suggestmg uore bpén Zround.
Other herbaceous apeciea 1ncluie nost of thase noted in

Zeme VIIa and also records for Vtetw, ‘Poly on'un _‘bistorta

Pelysala amd Viola palustris (amc ioubt 1oca1). & freosk
count at 563cm of 64, Sﬂg-f'd:; 'H&lanm. 1 ..pguseg._,thg yery
marked fluctusatiom 1ia the total pbilgi r-ﬂi‘agran:i: and was
probably the result of a fallem- alther ‘ﬁ'n A vphnt &rowing -
in the 1m|ediate vicimity of the site 1tselt Ptenuun

‘ erac‘eae values are lower tham n Vna. Whatever

shorf:-terl ncreazes in mon-arbdereal pol:[en ocour, the

weodland seems to nne Tecovered aimost - colpletely.

This zeme has beem labelled Zome 4 om the iiasralc. 7 :
From ¢. 480cm te 270cn, we can. u-'eng\ﬁ sh nother

zone (called Zone B) where the un-ar‘boreal polleén is
more rrequent The lorer bomum of th.ts zone .'m iran
at the peimt where Tina declines te very 1ow values

and a al.tsht lecreaae ts seen in Ulnus t:eo. Iiif:tle effeot
1s secen on the curves of the ‘other f;rees, a;u the boulary

is hardly registered om the tetal pollen i.tagran. gg R
appears in this zome amd 1s presemt im mll a.nounts SR
threushout 1it. |

L
=
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‘me increase in nu-arboreal pollen 1is.seen in
the curves for gzeraceae and Planta b lanceolata part!.cularlr.
but also ia those fer Granneae, Callm and Ers.caceae,
and other herbaceeus present 1neluie Bunex acetosa, fﬁzl.tgenlul&
Patentu:ta Regceae, Arte;_n_l_,gg ’ ositae, Un'bgll!ferae.
Chenggaﬂaceae. cruciferae. g ani Succisa Becords |

for P ggogeton au Menyanthes sussest a slightly wetter
eavironment, but are p:eobably lecal. Spore values for

Eteridium are fluctuating but higher tham im Zone A, as

are these for Fimcaleg ~ while. Spha renins very -

hish. The con‘bined effect of the non-arboreal ﬂpeciea 1:
scen o the total pellen i!.agral as 8 seri.es of kinka u .
the curves, Thus the pollen recor& nueatel a gradual
but localiaed and shert-lived ncrea_se_» in the opeunga

in the woedlamd camepy. v'

This slew tremd ‘1s suddenly acceleratéd at the
opening er Zone C at 270¢m, A -sniten-.lecreaae m gr’bbxeal
ard shrub pellenm is shon vefy-'oleariy en the total. pdiien :
diagram and _& 8 1is the only- tree to 1ncreaae du:r.'ng this
zeme, Sal expaua but _Co_gﬂ_e_i_ ptllen teclnes narketly.. S
' The decrease im arbereal pollem 18" co:pqnsated for x a

. .. vast increase im mem-arboreal pellem; most marked inm- the |
curves fer Granineae. Memceag and .Pmm:o \Ianeeolata.

Chenogciia;ceae 9 Cruelrerae,

———*

L'I_M Vicia, S‘ucciaa,

ceitmea ¢ 'nus 13 noteworthy au cerea.l ponen, 1a rirsb
’recoriel frem thla zone. Aquatio pollen is alse high

Pteridimm values are high, but M and Filicalgs
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decline somewhat and Pol.n 1_15 "petera out. h openlng

up of the weedlami 1a suggested em & scale far larger thaa
anything seen hltherte on the"-d‘iagram.

suddenly as 1% roge at 16001. the beginng; of Z'ne-vD

A regencratiem of the arboreal péllen 1s seem em the total
rellen diagram. Betula and the ether trees
increase;; except for Ulmis and Tilia . M1s st11l
high, as is Salix , particularly at the beginning of the
zone. Heanlhne, -gran;ng_e_i raoeaef Cﬁllm and mearly
all the other herﬁaceone specles decline, and m
e.lnost gives up altegether. Plam 9 1a: la , however.

c.:__zjo:j

retaias its high values and Runex abetosa only ieoreases
temporarily, anmi altheugh the no_n.-azboreal pollen 1s much
lower than in Zome C, 1t 13 mere frequemt than im Zene B.

At 110ca another najér-'exp;gisi_on of neii-arbereal

pollen 1s observed, lasting umtil c.60cm. Agaim the arboregr '

pellen declined, nthqush net sp narkedly as ia Zope é
and ggmoil values remain fairlx hish. while Ulilus .
actually increases. Caliuna amd-

“lcaceae erpaﬁl at‘ the
begtmnng of the zome but declime ehaz'ply frem 106cil

¥ qpﬂar_ds as first -u__"“.eraceae and ‘then Grantneae’ rlse te a
ceat ] boridion suiienlr{ncrexses &ga:.n d ‘seme
of the herbaceous epeci.es seen in hne c sholr geaks t.e.g.

laaceo;ata a.ni mapp. ‘Ehp details of these changes will
be discussed 1m Chapter &, bub the geéneral pioturs 18 of B
a remewed expansion of mon-arbereal pollen an&.-a.. re_igctlon ’
of weodland’, altiough. paths, ni‘r(e such a large gcale as

in Zene €.

3 1 MAY 1973

BECTION
LIBRARY
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Frem c.60cm te 30cm, another regemeratien of
arboreal pellen and especially ef shrub pellem is seen;
similar te that of Pome D, but shorter-1lived. The main
contributer te the increase 1n arboreal pollen is Betula..

but Qgggz_gf m_ and 1nu§ alge' rise, although

___g_l_g y_]_.g,g_ and Tﬂ;a decline, . ogzla;,g pollen shows a -
very marked increase amd 18 largely respansible for the

blg expansion of shrub pollen on the ‘total puliea diagram,
Gra.ni_ggse and _lf_t_m gradually declime;, bub Ca.ln"m‘ ;
ae 1norease. while Cereana end Plan 5 ‘

;g__g_gﬂ,_g_ temu high., Other herbaeeous speo:.es present

L e e

a colplex piotuzd: seme declining; e.g. E&ltpendu1a and

.Rnsaceae whne others imcrease; e.s. Crucifgg ogposld:ae

Frem 30cm to the tep of the‘dlagram Zome G sees. -
another period of very high n’on-aﬁoréal pelien. Arboreal
eand shrub pbnen ieqline te minimal Ié‘v'élg}: but right at
the top of the disgram (snd imcludimg the surface sample)
gseme species Increase'; doubt ewing te medcrn afforesmtiii;
This affects P&nus Pinusg_ , _i(:_e@_, Betula, Qgereus; _@Lug_f
and Acer. The mn-arborea]. pellen is deunated by Calluna ‘e
anﬂ m__g_e_eg are also very hish except rlght at the top
Zone F‘ as 18 Plantago lanoecla.ta Becords for other
Poﬁehv ] 1la

mipgniular Cogositae. w Cruclferae, m Cerealia
which reach their h&shest n].ne in thé surfaoe sample,

.Ptegidipg, values are generally high, but reach thelr peak

eraceae are slightly lower theam in

herdbaceeus speoiea a:re nunerous. inclunng Bnng; ,

early in the znne. .Another major phase of reiuetin of
woedland ani expansion of her'baceoue vesetatm iz indicated.
but throughout Zenes E, F and G the vegetatien changes are
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very cemplex and will be lisoﬁéﬁaq-ag,iore thtrénshly in
Chapter 8 whem lamd use changes are co‘ns‘,i,iﬁ'_‘eré(.-

5.2 Hoss Slack;:C

The peat in Moss Shck lm.s sufrerei a conaiiem’ble
emount of cuttimg, as was mted th B2, Se, n erder to
-obtain a complete proﬁle Y & site was chosen tor pollen
amnalysis where a spur ef the uncut mface projeotei
towarde the centre of the chanmnel, ani sanp;es were taken
frem beth the cut’ face of the spur, and' the peat 4in the
channel Meuately belew 1t.- Phoﬁns::ﬁph zz Gﬁars the
peat faces the stratigraphy ef the .co;p!;_n_ei ‘,_Pf_‘rp__ﬁlve is

shown belows

0 - 5cm Litter. anﬂ roits or sm-race vegetatlanv

5 = 9cm Slightly darker 8011 - BAW horlzon? *Feu
| Juacus_ seeds. -
9 = 1icm Clay band, Very little ¢ 0 llatter.

11 = 24cm Light grensh-apram clay m.th ‘remaing af
Monacotyleiema ‘plants; Fen-usmons ::pot

channels. Few Juncug: seeds. g5

. Black ‘peaty hon.zor} - '

" Clay band.

Blaok pea,ty horizen. .

.G« 5 band Sone bmt plant renains.,,

(sanp}es from floor of chmel»beneath t frac‘e'f
B.‘lch brelm Eriopgorm‘ ‘eﬁ .5’,',

113.5 - 180c1rmghte beti:e huniﬂ:ei mnocsﬁylei- s
with massive weed layers (Betula) & < ..
¢ _:B, ?tree trunkafrei “156-18001: (;npoaslble S
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202 - 24icm Hghter); atd-brewn pea:l: with.less Betula

Sene Inoz"” .
Juhcug seei:s

‘241 - 248ém “Transftien Iayer. Organic c:l.ay mus seeis. :
248 - 26ica Clay with sandy partings. :

Sanples Were prepared’ for pollen analyeis as
‘desortbed in Appemiix I. e eanpms interval for this .
iiagran was 10cm for the part be{meen*:ln and 2ms Scn for
the‘bottempa@tanlfminto@Sm anchnfor th“e top |
0. S5m (the exposed peat face). The Men dlagran 1§ shmm
on Figure 44.

8.2.2

me ponen uagran rron Eopfs Siack Geathiand ,_ )
'p’i‘ésents a very different piefure fufot the Fen Bass diasran.
The arboredl pollen curve exceeis LOZ of the total pellen -
for most of the profs.le, reflactlng the abmant msa&
renains in the field stratigraphy beneath c.lm, The shrnb
pollen curve is also relativel‘y high. Tm.s wooiland uith
Ats atten&ant shrub ].ayer in f£he Mediat:e Tlcinlty of
the site zmet have ﬁ.ltered out mcﬁ of the reslonal
‘pollen and contributed a great deal 1tse1r to the pollen
Técord at the site. The wood " renalns begin to cue out

c’ hateual Care; seei.s au nany T

in the stratigraphy between im ma 0. 51, and a big ml.egge -.-'__?{:

is seen on»the pollen dlagram in -the arboreal pollen curve
- from 1m upwarids; mob presun’ably neﬂects the dlmppeamce_
of tmg hcaa woodland. Below e.imy f.hererare‘ ire may 5
expect t.o see a lazgely local plcture: in {:he p&lien
"dlagram and m th&s seo'bs.on there are only m zones
‘which can be a1gtinguished; both of thém dominated by,
arboreal pollen. )
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Figure

POLLEN DIAGRAM.
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The £ATrst of these 1s from the bottem of the
dlagram to c. 2m’; when the arboreal péllen is at its hiéhest;
values, starting at 50% and reaching 72% at 225cm. The
wocdland supplying this pollen appesrs to have Betulsa,
Quercus; and Alnus_ as 1ts chief constituents with Ulmus
and Tilis anﬂa great desl of Corylis as an understorey.
It also hes & slgnificant emount of Pinus in 1t and &
m_g although o Fagng or Caxpinus 1s recorde

Salix seen in the diagranm may have been &TOV.
damp channel 1tse;!.f. The non-arboreal pollen m this 2zone
1s composed mostly of Sraminese m.th ‘Gome 0311111,&, 9!2 ' .e'r’aéle’ag
and small but sign:ﬁeant amounts of other hexrtaceous
species, e.&. Filipeniula’ Poten Ba;ﬁuncu:[a se. -
Melampyrum and Succisa. Planta!'\ow |

- The
in the

1l1s; Begaceas:
anceolata is recorded

end some large grass/cerea]. pollen, It was not possible -
to determine deﬁnitely-whether or not these grains were
of cereal typefi?as their size wms en_rd‘l;ly on the boundary
between grass and ceresal.

The second.zone @&istinguished is frem 2m to im
" and represents a stable period on the éiagram;although
the curves may have been simplified by the wide saﬁpnng e
1.::11:er~:1ra.1ir as there is a gap in the sampling fron 1890& to |
156cm where the deposit proved mpo-sible to sample (ﬁ tree
frunk?). The arboreal pollen 1s lower than in the flrst
zone’; at values between 40 snd 50% of ‘total pollen. ‘I'gx,e-_._
compesition of the weodlard appears to be similar to tizat-
of the preceeding zone but with Ulmus; EEina ani Fraxinus; e
relatively moTe mportanf; The shrudb pollen values. are high;
but mainly gg;cﬂ f, as Salix 1s unimportant in this zome.
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Non-arboresl pollen 14 mpre important on the ...
total pollen diagram, with Calluma and ;E_r_;_gl;c_e_a_e_ valuss
much higher than in the apreceeiing zone. It is probable
that this represents a spread of heath vesetgtion falrly
close to the site; perhaps on Two Howes Rigg. Granneae
vaine_s are somewhat lower than in the fn'at zoné and ne

cereal pollen is reeorded.
from this herbaceous pollen 1is ne‘b mportant, the only
significant records belng for Pof f' .1113 s W,

Banmmculacese; Helampyrum and Sucoiga. So, although the
arboreal values are lower than in the ‘first zone; there

_ racr ae 1norease, but apart

are fewer signs of open=habitat vegeztéﬁ,i:qn. 'ofher than
heath:l.trmi m the pollen spectra. The twe zones described
so far are labelled C.and D on Figurebb-, but the reader
$s referred to Chapter 6 for detalls of the generanééd
zoning scheme and the correlations with other diagranms,

The. top part of the diegraim‘is much mere
_ cemplicated and has been sampled at a° elos:er.'inter‘ral.
From a peak of 60% at m?. the arboreal pollen curve falls
to & minimum of 28.6% at 70cm and then rises. again to 59%
at 65ca. The main trees concerned in th:l:- decrease and '
recovery are . ans? M__ and m ufs, T1ta declines
but does not tricrease again; but no effect 18 observed on
the curves for lems, Ainug or _ﬂ:g_s. whne Lrgr_i_p_,u_s_ |
and Salix Aincrease’, perhaps in Tesponse {m more light
entering the woodland. Hedera is gecorded several tij?l_es.j__
An icgolated graln at 100cm shﬁws’-&f_gu‘__'s; was soméﬁhe_:fe in
the vicinity.

The pattsrn of the arboresl pollen curve is
reversed by that of the non-arboreal pollen, with peaks
of M_ Erdcac eag,sranzneae and: gzgeraceae. Plantage
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2anieelata really expatids for the first'tfme in this zeme

and reaches a peak of 1. 8% at 85cm. Other nofabae herbaceens o
' specles include Filig niula., Eotentilla, I_”f‘””* f

for ]
values are high and reach a peak of 9.2% of total pe&len
anﬂ F11~ca~e8j are mnch 1ower than in

ularis t;ype and’ :Suc’oisa, Ptgiﬁm

E .

the previous zone’, reflecting the. Qecreaae in the woodlaai
At c¢.50cm; i.e. at the aunctlon between the expose& _
face and the umierlyins peat. a further deoltne in the arboreal
curve is observed to 13. 5%, and’ the non-arbsreal polléh - | '
| increases to over 60%. V:olent-fluctuatians'areﬂobservei—
in the arboreal.ani shrub pollen Just~be1¢w thie pnint ené
1t is possible that the prefile has been disturbed. evle '
by peat cutting. In the succeeding zZoné shrubs are high, . :

generally over 20% and compesed mostly of corxleid. with

oocasienal records for Ilex Ixex_, __gggg éna selix -The decline

in the arboreal pollen is seen clearly on all the.tree

curves except Fagus, which expanﬂdh péssib&y ﬁakins aavantase

of the opening of the canopy. Tilia almost disappears

at this point. . .
The increase in non-arboreal peilen consists of ) ';, ~

many specles, 1ne1uﬂ1ng very high values ror Calluna.and |

Exicacese; ggggtnéae. gxpgraceae and Planta;o‘lancfolah& Co

and peaks of Pl /msiis |, Pilipepduls ; Potentills

Artemisis); Congoglﬁag _ erae: ene”

_and Bannncg;gceae, and oocasianal recor&s for nany others.nrzﬁ ,

Ptent ”f values are high and- ﬁieéf'  is recordedF both

indicating woodland edge conditions. A few records of

cereal pollen are from this zone and the identifications

- are more certain than in the earlter-pért of the diagram.
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At c.2icn a further decline in the arhoreal P ‘J.Ien ,
Teduces it te 1ess than 5% of the totdl pollen. This ‘:ei 6.
ahrub pollen declines too. eo that the non-arboreal pc;llen
1s contributing over 90% of the total. Asal.n the dec:t:é )
in the arboreal pollen ie very sudden and thta m&y repres,
a’ hlatus :l.n the profile’ as. ‘the sauples at this: patnb we;'e |
from one of the clay banda (vide supra; 5.2 1), The mats.
species invelved in the inoi'ease of non-arborea:l pollen
seems to be __g;_m_a,_(;hmh reaches 86%) althous ‘_f._.“peaks

are noted in ;ggngula OIDO '\ 1t er; b&aoeag et ak..
It seems that nost of the herbaceous plantn renain as they

.F'j'n’f‘-,__ :

‘were,while some decline’ e.g. Gramine Plan

.-Ruhex SPD- % Ghenogornacgge and Bsn'unculace”a’e, Bm:a the

lncrease seems to be mainly in heathet moorland.: B
Within the top 7cm an increase in arboreal ponen;fff;:-

and shrubd pgllen 18 observed’, follewed by a decrease. As
this 18 oni; represented by four éa.mple- 1t 1s &1fﬁ.cu1t
to assess’its algnificanee. but nost of the* tmees seem to
o involved; including Betuls Qgercus and A1n T
Salix and _C_o_g;g_;g cause the very ‘marked peakiin shrud
pollen of 28, 9% at Sem. There 1s a eorresponding-decrease
1n many .of the herhaeeous spec:.es, incluﬂmg cBl—lnna.

e,

) sitae and Chenopmna
The su:rface sanple has plcked up the nodern increase in

Pinus pollen’* as at Fen Bogs, ami again an Increase 1n-,
vinlis is notioed and also of ;1'_&;51_13 The surface sample

also has by far the highest percentage of cereal ponen

on the diagram. This 1s presumably coming from the ..q;:;ﬂvate"d'
area around the Gale Field site; just to the morth.
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However, there are some d1fferences between the
surface sample and that from tem wm.ch might suggest a
breek in depositien between the two, and this is’ nof unli‘kely
as the surface of the channel at this prolint was quite dry |
and ‘the peat haé evidently étopp_egi growing i’s“bnee;ne._g‘gh. S

A core was taken from the centre of the Flantatm
in a small clearing between the trees.. E!he it f: '_ e

was as followss:

Surface vegetation: i colom.s.'ms Picea | ne%e&].é"s". ,

0 - bem Lﬁ;ﬁer layer of f"tc‘

s

_ ‘ p:éeilea;ani ha"' i m.
4 L 11em Very dark brown, conp&ot, well~humified
, peat with fragmented ‘yemains of nonecotyleions

' ' and.Sphagnim,
11 - 100cm Sushtly Zl.:l.ghi:ez‘J relatively unhunlf&ed, md-

brown peat wu:h ‘mohocetyledonous remaifis,
Some- Sphagnum.~ -and occasioral’ Eriopgorul fibres,

100 - 165cm  Relatively unhmified Lidbrous mid to dark
. brown peat. conpoéeﬂ. -mainly:-o: —Tnonocotyleions
apnd occasional Sphagnum,: Eriephoium:fibres and:
 frutting head at 160cm, .Juncus  seeds frequent
‘ahd occasiénal Potamoxeton- seeds. Scaﬁterei
wood fragments from 125cm onwards.
165 - 266cm Well humificd mid=brown peat with monocotyledonous
renaipa and abundafit Juncus seeds..Occasional
o tamox “gie:g‘nﬁ:ee&s. Wio;g Temaing t?rggshoub,
mostly.: 2 -With &e. ‘plece .of
| - alnus at 200=206ch ahd Salix st 2h5cm, "
266 - 271cm Transition zohe of darker highly hum fieé
material with gome “inergani. mtte web
. Honoeo{:yledonous remains and .
271cn Boundary to stiff grey clay, flne=grained:
but with small gra.v*el fragments, Very lﬂ‘.ble
organic matter,

Samples for pollen analysis weré taken at 2om
intervals for the top 2m of the profile. endbelowthis at
Sem intervals; except for the bottom 15cm where a closer
sampling lnterval was used again. - |
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The ‘level of the grouné¥£nithe"1arge clearing
ereated by fire was . seen to be a metre or so higher than
‘that of the area under the trees. At“ihe edge of the
clearing 1s a peat face exposed by peat eutting early
this eentury.accordlng to loeal inhabitants. It was
thought that this peat cutting might have been respanstble
for the reméval of some of the peat £ron the centre of the
.. 81te,. accounting for the difference in level of the ground.
_Cenbequently, the profile deacribed above may be truncated.
In order to eﬁsﬁre that the top part of the peat was
sampled, azseg;eb_of.samples uas*takén from the exposed
peat face in the clearing, and the stratigraphy is
‘&esCrlbed belows .

Surtage Yesotofion: Neréus, Fetucs, Meliste end Arrice.

18 = 36cm Very dark brewn well humified peat with-
nany roots and renalna of uonocotyledohs and

36 = 48cm S11ghtly lighter brown peat with menocotyledomous

_ . .~ remnins and roots end .a few mineral frasments.
48 = 55cm _Darker band of Eriophorum pest.
55 = 72cm - Mid-trown monocotyledonous peat, e
72 - 12b¢n Darksr peat with nenncotyledons,‘Eribphgggg
i ——

124cm dc:nuaris: {nghte' bmoun wood peat uith massive

o chunks of Beﬁula -

A conpaxiaon of these two prostles reveals
.several aignifioant differences betueeq;then. Flrstly,
the depth of" the litter lawer 13 much sreater under the
grass in the clearing than unﬁer the planﬁatlon treee.
Thia may simply reflect the differences betueen the tuo
vegetation types, as:much of the tep 18cm of the profile
in the clearing comsisted of llvingviéseﬁéﬁion-- a tangled
mass orvgraés:stems and roots. BenéétﬁVthis surface 1ayér
~in bdoth proriles 18 a layer of dark brown, well humified

peat containing remains of nonoootwledons and §g§ggggg,
In the site in the clearing this layer 18 18cm deep, but
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‘at the site in the plentation it 18 only 7cm deep. Bemeath
this darker layer at both sites 1s a layer of lighter peat
which 18 less well humified. This layer contains less
§gg§gg§g than the layer above, but the main difference '
between.theﬁtwd is fhe degree of huilfication, which might
lhdicate a'chénge in environméntal or local'hydrpseral'
conditions. If so, 1t would be reagonable to correlate
this boundary on the two profiles, and if fﬁis were done
1t would indicate that the darker peat above was some llcm
deeper at thersiﬁe in the clearing.

Bands of Eriophorum;, Sphagnum, ete. obviously
cannot be correlated between two sifeé 75m apart. The
only other boundary in the stratigraphy which 1t may be
possible to correlate 1é the top of the wood peat, which
is very marked at the site in the ciearing'at a depth of
124em, 1. ‘e.'.. .éaém below the boundarj between the darker
and lighter peat. At the site in the plantation this
boundary is less well marked, but the first wood remains
in the profile are encountered at a depth Qf 1000@, il.e.
89cm below the other boundary. As the corfespondénce between
.the depth of the intefvening peat at the two sites 15»80

close, it would seem to confirm the correlation proposed

above, but theatwo profiles cannot be correlated conclusively

until the pollen diagrams have been compared.

5.3.2 The pollen dsagrams. (Figures 45 ana 46).

The pollen diagrem from the main site 1n the
wood Will be considered first. Here, as at Hoss Slack,
the pollen spectfﬁm is bound to have been inflienced by
the presence of woodland on the site itself, and we ﬁighf

B L PR L
B LR v
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Figure 45,

POLLEN DIAGRAM FROM SITE IN PIANTATION.

GALE FIELD.
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expect to find over-representafiqﬂ of .this arbereal pollen. o
The:ubéd remains start to dle ouf*tn‘ﬁhe stratigraphy at
c. im and at this point a sudden decrease in arbeoreal
pollen is seen aﬂ the total pollen diagram, whieh_pnohghly
repreagnts the clearing of this local woodland, |

o Dealing firstly with the peried dbefore this
#Woodland was cleared, we can distingulsh three main Zenes
on the pellen diagram. The first is from the bettom of the
dlagram te o. 255cn. when arbereal pellen 18 between 50%
and 65% of the tetal, with shrub pellem centributing c.30%.
The weeodland is deminated by Quercus_ end Alnps , with a
notable amount of Pinus, anﬁ'glgﬁé and 21;;;; as important
. constituents. The high shrub pollen 18 almest all.eoézgiid.
Non-srboreal pellen centributes less than 10% of the total,

but there are sisnificant ameunts of Granlneae, Cypereceae

’Filipeniuia,
_ﬁolostea. Eélaﬂpgggg Pteridig; et al.. lhioh-suggestg_?"
: a ccnsiierable amount of open grsund, although perhaps iﬁﬁ?; )
ﬁot very close te the site 1tself. EHigh values for,Polmvoitunﬁl
and F&l-ca* 8_ at the bottom of the diagram probtably

'repnesgnt local vegetation colonising the elte 1tself,
(This zene 1s labelled Zeme C on the dieeram, fis. 4S.)
| The second 2Zone, from c.255cm to 200cm and Izbelled
D on figure 45, sees an increase in arberecl pellen at:
the expemse of shrub and non-arbereal pellen. The dominance
of Quercns and Alnus amens the trees 1s reduced and
" Betula plays a much mere impertant part with Fraxinuas
coning in toe. Altheugh cogz;o&&, declines, Satix appears

and other shrubg, viz., Ilex, Hedera. Log;ce and Egggsg;g
High values fer i&liﬁalea and Po;zg-ii rerlect the
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woodland ‘conditions still predominating in the lecel
vegetation. A decrease 1s seen in nen-arberesl pellem,
eﬁ the"ofher" ' “-ciéarlt-vistble in the curves for
Calluna, Graminese, gzgeggceae, ] ' fm'. nceel )
~,_£ter;dig; spnrea. Most of the species neted in ﬁhe firet

zone are rece;ded bnt in snaller anounts.

+ At c, ZOOon the arbofeal ani shrub pollen curves
begln to decrease and:.the percentase of nonparhnreal pellen
rises to over 20% of the. total pollen. This decrease in
the canopy is seen nost clearly in the*Tzlta curve and
to a lesser extent in that for Ullns. Frazfnus and the -

- ghrubs all expshd, taking advantase of the increased light,
ani‘__ggg eppears in the local. waodlani A corresponding
decrease 18 noted for Fi;;caleg aithough ;ggoi;gg

values stay much the same, neanwhile; an increase 1s seen

in the herbaceous pollen, particularly 1ﬁ3Granihiae%
Cyperaceae and Planta ceolsta and more alawly in Calluna
Occasienal grains or ggg ealia are encountered and recoris

for other non-aiberesl species becenme “moYe common, e.g.

Chenrfdiiaceae.

| Arten&sia, rgggosltae pa ﬁlbe!lﬁfeggef
_}'ictferae, Bublaceae, Rannnculaceae. Succisa, g_;ggpi;gg_
~ This picture 1s maihtalmed until c. 130cw, uhen ‘
 “eraceae and,Planta‘o~Ianceolata’-3‘

the curves fériGran"eaé';-

thox a deereaee and records for other herbs also ﬁecc;e
less frequent’, o. £, F___; spp.,“Po jnf'1ig
Tbnporary increases in arboreal apecies céﬁreapond to this.
especially for ____g;“ Tilia, Alnus -‘ané w‘tnla, This

tenporary reseneration of trees~anﬂ shrubé'iasts to c.lOOcn

 wheén the monand in the meuate vs.omn:y of the site

‘i Banuhculaceae,
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begins to disappesy. This led tb-’ ‘the reception ef more
reglonal pellen at the site. so that a very marked decreaae
ue; "cns, Alnus .and T!.Iza,

By

18 noted 1n trees such as Betula,

while 8 big increase 1s seen i heath apeclee. together
!ith Granineaew cerealia, a: - "

Pte ridtim ani l_'s‘g g Reeords for other herbaeeous
'_specles becone nneh more frequent. e.s. Runex spp
Filipendula Potenzillé Affe*"" senit:

ehenogodiao eae and Banunculac"eg
By c. 9cn, the trees have recevered somewhat

and arboreal pollen has reached 20% again. but 1t never
risee above tha.a hereafter. Fagus 'bakes ‘the opportunity -to
ex-pand“ but- 'fns.a dees net ret'u:rn Shrubs -alse nake a
comeback and values for §g;;;_an¢;0¢:f~oxi are only slightly -
lower than in the third zone. Meanwhile; a decrease 1in

noen-arbereal pol:l.en as observed‘* see'n- 1h the curves for

; spp and heath plants. waever, 1little change is
ebservei Ln.other hérbaceeus specie- and ‘the oontinned
Trecords fdr a ﬂile ranse of plauts suggests that the
regeneraﬁton of trees and- shrubs was of enlx local
significance. setum; hcuever‘ is hish 1n this zone,
perhaps Iniieatins'the inoreased area ‘of abandoned clearings | -

or represenung a leeal 1ncrease in abundence of this plant.

. Another decrease in the wo.o,dl_.,anﬁ is indicated
at 45cm, and arboreal poi_],.en -;té&uéa deécrease te under
10% again. This situation obﬁé&ﬁs‘unttl the top of the
_ prefile, but the surface sample is seen to be rather |
different.As might be expected, it centains a high percentage
of Pinus and Plces pollen (22% and 14% respecuvely) and
it also ‘has much kmmr values for g‘._q‘g;_l,g heath specles,

:;.'~~c "'lata, Etggzﬁi spores; Coi_lposleae. &b_t.:__m_ﬁ_m_g, o
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- *'__'eraceae than the sanple from 8cm. It

has already been suggested ‘that. the top part.of this
progile mighi;; be ma.ss:.qs», 8o We must now turn te t,he
Profile frem the clearing to test this hypothesis.

On . this dtagran (Pig. 4B), _the arboreel pollen
values are over 25% artEl 70cn and shrub pollen values

-are ever 20%. Ihese_value:_s aré lower than these which were .
jbﬁse'rvei' on the mnilagran Prior to -the major clearance
of woadland starting at 1n bnt are more in keeping with

the values observed for the fn’th zone. (79 = &45cm).
Between 80cnme and 70cn an mcrease An non-ambore&l pollen
-l; ‘Sseeh and fron here te c. 2091 the situation 13 similar
to that seen m the sixzth zone on the -main diagran, If

this change at c. 70cm is corfelated with that seen on

. -the. lbhk*ér one :at b5ca, the amount of peat which has

S 'aocmm}:ated atter this boundary in the profile rrcn the

clea.ring 1s 52011, as. conpared wlth biem at the site in
the wooi—, a difference of some 1icn,

e -If we return to the stratigraphy - mnch was dis-
-cfxis'seé at the beglnm.ng of this section, lt will be
recalled that by co:relattng the top: ‘of the wood peat

ani tpe chgnge in humification on both profiles there was
-an estinated 1icm moré peat at the top of the deposit
':--_:"af\tne #1te 1n the clearins. Therefore, there seems to
'.»be goqna evidence fron both the stratigraphy and the
pollen iiasms for cor:éelatlns these two profiles in

suoh a WBJ that the top 11cm of: the proflle 1n the clearlns

" ape nissins fiom the prefile in the wood, presmably

because of' pe&t cnttins before the planeauon was nade
(see Figure 47).



Figure 47,

Correlation of the total pollen diagrams from the two
Gale Field sites.
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o oéﬁpiete our picture otthe vegetation ohianges
from the prefile in the wood 1t \'s necessary to look at
.' the' ‘top 1lcm of the:-‘ﬁeat from the profile in the clearing,
(N.B. ‘I’Ms 18 not including the litter layer’ so the total
: lepth from the surface is 29cm.) Within this seot;icn of
the peat the arboreal pollen increases steadily fron 3. 8%

~ at 30cw te 21% at 15cm. It ig’ slightly lower (15f) in
the . surface sanple from-this. stte ‘The shrub pollen increases .

up to 17cm ‘but then dec:eases again to 3% in the sample

from 1501! and 18 only 0.9% in 1_:he~ surfacée samples. Thus

a ‘gradual increase in wodé—lanﬁ and shrubs is indicated

rea,cm.ns levels amilar to those o'bserveﬁ before 70cm

on this d:.,agran (453111 on the other one). Most of the

t:r.'ee speciee are involved in tha.a 1ncrease. moluamg

‘ Beula, rcus, 'Alhus and Pinue, whith increases dramatically
‘in the sanple trom 15cm end remains high in the surface

samjple. The .increase from 1.5% at 170m to 15% at 15cm is

80 suiéen that tt must represent the first ﬂoterz,ng of

. thie' trées planted on the site 1tself intthe 1920%a,
“However, this sample was from the bottom of. the modern

'1ltter 1ayer ana it 1s possible that: Pifins pollén has
‘washed abwn from the surface to:this level. The amount of
Pinus p“ollen in the surface sample 1s considerably Iess
ﬂ)an an that for 15cm, which might indicate aom-washing

R -and accmhulation of pollen. The 17cm sample’, just at the

: bemid.ary between peat ana utter. does not seem to have
en arfeoteﬁ and a.ppea.rs to follow on moothly from the

z20cm sanple.
‘I'_he;éé are several differences between the pollen
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:spectra of the. i?cn sanpie and the surface sample.

‘Apart from the increase in Pinus and addition of Picea
pollen in the surface’ sanple. there is less Alnns.'
Corz;oid and Callnna This 1s prohably because of the
filterlng effect of the surrounding plantatlon at the
present day. (This-point ‘will de ﬂiséussed in more detail
“in Ghapter 9). The deorease in gzperao may be accounted
for by the drying out of the ground stnce planting, uhile
the. bulk of the Granineae pollen is prabab&y coming from
the clearing 1tse1r -Other herbaceuus species probably
orisinate in the cultivated fielﬁs around the site or on
the waste land which 15 not plan%ed in the next fleld

€.8. _;ggi_ apph. Bubiaceae, '
The*decrease in the diversity of non-arboreal species
from 17€m to thg?surfaoecsanp;e suggests that most of

"‘Ticum, Urtica and,v;oia.

‘this herb pollen is very local ahd agéin emphasises the
‘fiitering effedtfofuthe woodland canopy.. It must be. nﬁted
':howevery that ‘Elgee (1912) described the surface as quite
iry, which ‘suggests that the peat had stopped sgrowing |
iyy the time that the site was afforested.

5.b Ha;)naaa. _

5.4.1 frorzle dotails.

‘ A core of peat 6.4m- long was taken from the
'&eepest part of' the site as revealed by the field
_st:aﬁtsrgphyqlgvtde_sup:a. 4.%.3). Detatls of this
pﬁofileﬁaéévgnénn overleafs



Surface vesetation: Er

0 - Sen
5 = 13cn

o fa‘n ;\Erioph;mr.i“ m,
“Eriépherum and Sphagnum p
Sohasnym band . (ma._«z._’ with

13 - 6cn
36 =1

Nardus: a'tricta .Encé Fetrslix,

B‘.lack oxidised remains of surface

<ve5etation.
M peat, mostly consisting of

» With remains of gr,.asse.s

" .Calluna remains,

47 - 1:50!_:1!

150 « t930m
193 -:220e.

2267~ 230cm

230 --280cm.

280 - 3h0cm -

340 32801!,—-- -

528 = bcn
53# - ggo::a

. much chaycoal.

Eiopho:cun and .Sphagnum_ peat -ut’n

| & few remains ef other grasses and

seigee and earlluna.‘ Carboni:sed plant
fragnents - burnzng? Very frgsh. ‘
haril: humified, except’ for slightly

 more humified layers areund 60cw, 120cam.

Vezy fregh Sphagnum peat, mostly
11losim with some .S.subsécundum.

; _Sphasnun -and nonocotyledonous peat with
~’Erioghorg . Mere humifted than above
.ané& ‘with -carboniged plant fragments.
Konocqpyledonms peat, nost:ly eenpcsed

00TLY preqerved nonocatyledonous peat

with abundant Er

16 hcrmt remains and

As above, plus occasioggl Sbhsii ntm,
Monacotyledon:on& péat ‘and’‘charcoal.
Eriophorum fibres at 490ca, Beceming
mere humified with depth.

As above,; plus £

: Honocotyledonoue peét ‘with a little

charcoal.

Althtugh the underlying westhered sandstene had

. net been pickeiup An the sample chamber, it was not

 pessible te penétrateany further with the borer at this

point. Se another stte was used, a fow netres auay. teo

collect the betton ‘sanples. the stratlgraph: of whlch is

given below:
600 - 627. 5en

. 627. 5 - 688 Scn

638;5@!_ :

) ..;D&rk chocolate brom nﬁnmcﬁyle&cneus
“peat, almost compIetely humified,
with a few Pleces of charceal.

Detrital’deposit: of well humified

. -Honecotyledonous ‘Temains and weody
' . fragients,. with occasional charceal.
»_,_Har’:ylauncus geeds,

bpundgr; 40" yellew weathered

" Banistone with few erzanic remains.
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} Samples were prqparéd for pollen analys;saat
10cm intervals from thé first core and at closer intervals

from the shorter basal eore. .

The pollen diggram from May Moss is thus in two
parts. These two diagrams have been adjoined in Figure 48,
the break at ém being indicated by the dashed lime on the
z'tptal_pollen diagram, In fgqg,-ovezlapp;ng samples were
counted down to 610cm on the main profile and up to 590cm
on the basal sample and the two sets of count-sheets were
compared to fiﬁd;tﬁé point where they corresponded most
closely. This was found to be at o. 600cm on both profiles.

It may be oonvehiént to start by conaider;ng
the basal part of the combined diagram; below 600cﬁ.
”from_the total pollen diagram a B-fold'pattern is evident.
Pirgtly, there 1s a period in the bottom few em where
. non=arboreal pollen 1s ¢.40% of the total and shrub
_ﬁollen 1s 308 - 40%. Then after 634cm there is a period
when the shrﬁb pollen expands dramatically to reach and
';ma@nxatn levels of between 60% and 74% of the total pollen,
,uhile—arboreal pollen expands sltghtly and nanﬁarboreal
«EQ;ien is reduced to less than 5%. Thirdly, at c¢ 605cm
véiqhgnge 15 noticed at the top of this basal section where
the non-arboreal pollen increases again and the shrub
pollen 1s regpqu to under 50%. We may consider these three
periods in more detail. '

In the dbasal few cm of the deposit (spanning
the peat-substratum boundary) there appear to be three
mein elements in the pollen. Firstly there are the local
piantg_eoIOnising the site 1tself, including several
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-aquatics, vix. Sphagnum, 2§tgﬁ6g§tbh;and feggs'(FilicéIesi

Polypodium, gw4ofod=um) and piants of damp hab;%ats} €.8.
Equisetum, Ptiigenﬂulé and Sucoisa. Secondly there are
other herbaceoue plants on the drier parts falrly elose

to the site, e.g. __;ggpz;gg‘ Epilobiun Centaurea ni.faj ‘
Lychnig, Artemisia' Pote ;1118 and members of the Crncifenae,.
Bosaceas, Umbelliferae and Qggggg;&gg familtes. Also

within this category come the coneiderable values recorded

for Gram 1ne ae and gxpg;aeeae. and the significant percentages
of Calluna and oﬁher ﬁ%icaléé. In particulﬂ?..a_large number
of grains of Erica f@fﬁélgx type were gpﬁnd in this part |

of the dlagram.,From'the evidence of this pollen 1t seems

that there were a considerablé number of open habitats
available at the time when the peat started to accumulate.
‘The third element in the pollen ‘record in the
bottom few em of the diagram 1s the réglonal pollem, which
cannot have been derived fromithe site 1tself. This includes
most of the arboreal pollen; as wood rematns-ar§'éeanty
in the stratigraphy. There éré,'hbWGVGr, aéfew—wood fragments
in thls part of the profile and trees 1like Betula anﬁ.Sg;ix
may have been growing on the edges of the*accumulattng
peat. Salix values reach &. 5% at 639.5cm«and Betula values
reach 21.4% at the same level. The rest of the_arboreal
pollen is presumably coming from furthier afield, consisting
ehiefly of Pinus with a little. ggercﬁé (less than 1%)
and a trace of Ulmns Ulmns . ogx;otd values are under 50%
but rising.
The second period in this basal sectior, from
634r 605cm, 15 & pertod of stabllity of the pollen ‘curves.
This period 1s dominated by shrub pollen, with Coryloid
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as 1ts chief constituent, reaching 73% at 615cm. Salix ‘
values, by contrast, have drqpped to less than 1%. The -fgkxi
ogz;o;d peak 1s accompanied by a peak of Bbdena. The f
tree polien is still dominated by gg;g and Pinus,
but with increasing amounts of Ulmus and-gggrqus from
620cm onwards. g;ggg maﬁea 1ts first appearﬁnce and begins
to vise slowly. There is a proportionsl deerease in non=
grboreal poilen so that low peaks are seen in _45;43;_;
Q;ggggggg and gxpggaceae, and the other herbs have also
deoreased since the firat zone. Fili les, ;gL_ng__ and
Eguisetgg__ all deorease, probably. because other plants
have taken over their pl&ées in the succession as part
of the normal hydroseral development. ‘Thus it seems that
a ehange has oeeurred 1n both the local and the regional
vegetdilon from the first gone, LooallyL the ploneer species
which colonised . the wet hollows hawe been replaced by
others as the pgg; dg#elopes, aqg regionally the trees

of the: "'cétﬁi Hixfum are beginning to assert their

f;o'mlnaric;e, thereby deereasing the number of open habitats
avallable for herbaceous plants,

In thé top few cm of the basal diagram this
_latter trend is accenzuated by the further increase of
Quercus Ulmus and particularly by the rapid rise of
Ainns. 221;5 is just beglmning to appear in the pollen
spectrum and Panns 1g besinning 1ts éeoline. __;;; values
become very low and. a decrease 1s noted‘in Betula also,
as these pioneer trees give way to~thev'911max' speeles of
the Quer ‘cetum Mixtum. goryloid values are still high
(as indeed they are throu;hont-a:hnost all of the diagram)
but are slgnlfléantly‘lower than Ln'tﬁe,preceeding zone,

Q
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indicating the relative decreaae in the importance of this
species as the forest closes in. . .".Ggﬁ;;f;
__ggggL_;gg'besins to rise An this zome, preaumably
taking advantase of the woodland:: habitat; and Pteridium
reaches a peak at the top of the-secodezqne_anﬁ 1n:thgs-ﬁ ”
third zone. After this 1t decreases agsin as the pbbaland
area expands, so its peak may indicate a temporary
flourishing at the woodland edge. As the woodland closed
tn, the "edge" habitat would be diminished. As in the
second zone, most of the herbs which were so important
in the first‘zone have.disappeared.'However; a significant
incresse 18 seen in the curves forrﬂhlluﬁb;uggchCQAg;
Gramlneae and gngraceag although the 1astrtuo do not
.reach high values. From here onwards the Cailuna and
Entcacggg curves are inportant const:tnents of the pollen
spectrum and 1t 1s obvious thét there‘Were oonslderable _
ereas of open grounﬂ oecupled by these plants. So'; although -

 “cetum Eixtum is elearly seen on

e

the closlng 1n of the
the pollen dlagram 1t seems that there were etlll areae;f

of open gronnd probably quite elose to the site: Itse”i

On the pollen evidence presented above. the:-
few cm of the basal sample aré~asatsned to the end of
Zone V of the Godwin sctieme. The second perlod. from 634¢m
to 605cm,1s assigned to Zone Via and b It 13 not thought
advisable to try and subdivide this sectian*although 1t
may be noted that the rise of Ulmus. preceede that of
Quercus, as it does in southern England. From 6050m to
the top of the bhasal sample is assigned to VIc. when

Alnus vaelues exceed 1% of total pollen. Therefore, the
Boreal/Atlantic Transition comes at about the Junction;of
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the two profiles and thus can be placed only'tentativeiy.
However, 1t seems 1likely that this wds & gradusl change,
and if the rise of é;égégis-iﬁterpreted as a response to
1t, the change mustlﬁare'ﬁtarted in Zone Vie, so the
actual place where the line 1§ drewn ¥s only an approximato
one, - | | |

COnstdering from now on the longer profile, we
may draw the boundaries of Zone VIla at the bottom of the
profiié and at 490cm, This zone rebrosenta the WﬁtléhtiC'
porioo} the climatic cptimum of the Post-glaoiaigand the
maximum extension of the climatic climax végetation; the
gggg__ggg Hixtuih. The woodland is dominaﬁed by ggg;g__
and Alnns. with g;ggg and Tillas as important constituents
and Betula colonising any clearings 1n-t@e,woods. Pirus
 declines slowly, but throughout this zome 1t &8 st1ll
present in significant amounts. A new a;rivol &s Fraxinus,
which 1s only recorded sporadically and'iﬂ'émall amounts.
gggzlné deelines gradually throughout the zome, but is
otill an important speclies, presumably as an understorey
' in the woods. As before, the Calluna and Er;oqoéae eurves
suggest some more open vegetation, probably of an acid |
_heath type and possibly near the slte 1tse1f Oooasional
records for osg;g tie in with this, Values for Gramineae

1;Veraceae are relatively low and again this pollen
is probably coming from elose to the site itself, as
«the stratisraphy is eomposed of monocotyledonous remains
| um_ ‘bands. The ocurve for Sphagnum
spores does not show- anj correspondence uith tho ocourrence

of these bands, but 18 elowly declining for most of thils

zone, although increasing again near the top. Filicales
values are relatively high, as are those of Polypods

rwith ooeasional

e A
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" both taking advantage of the woodlard habitat. Ptenidium
values, as was noted above, are 1ower than in the prevloue
zone.

“'ﬂfhe=bn1y notable heihaoeouS'speciee are occaslonal

v Rosaoeae and Chenopgdiaceae,
and altogether the non-arboreal pollen 1s at its lowest

reeords for Fili_endula

on the wWhole of this main profile.. $b;g.pertod must repreﬁehi
the maximum. extension of woodland in the area, but the :
pollen evidenbelaoes‘not suggeést a cldsedacgnopy over
this site. It seems probable that there were considerable
areas of open éroung; probeoly with a heath vegetation,*
andiif Eefinferesting to note théf Cundlll (1971) aléo
concluded that a closed eanopy loodland did not extend
| \over the higher,parts of ‘the uatershed xn the Post-glacial
> period. | S

‘The Zone Vila/b boundary may safely be drawn
at 490cm, as the ﬁlﬁﬁsf deeline»iswolearer-on this
diagram than on that from Fen Boss. It is accompanied bw
a temporary decline of T&lia and the f;rst record of
_P&antago lanceolata A glight rise of C zlo ' presumably
-V<represents an expaneion of the shrnb into such cle&rings
as ‘may have been created .and - Ptegidi also increases
'steadily throughout the euooeeding zone (A on Flgure 48)
_taking advantage of the expanston of the woodland edge.
However’; 1t is 1ntereet1ns to note that Betuia,showe no
such tendency enﬂﬂbeheves rapher,as,a.forest t:ee, declining
and-then reoovefing”again. Thereeis"no sIgntfié&nt—éf#eot
on the Qgg; o: Alnng eurves and the Pinus curve

oontinnes 1ts g:adual decline. The curves for Filicalee

and ?ol;‘ieium ﬁoth reflect the woodland curve at this
point.
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_ On the total pollen ‘dlagram a perlod of relative
stability follows the Ulmus decline to ¢.400¢m, when a
-suatelned lnoreaee 1n.non-arboreal.pollen is apparent.
fheolntervenlng_zone'A 1s one of very low herbaceous
polleﬁ.-CGE;lo;d valnes;ere high, but the pollen spectrum
18 st111 dominated by the arboreal pollen, with high
Quercus, g;ggg amnd §§§§i§<and values- for Udmus and 2;115
reooﬁerfné falrly.quloily_from‘the 1n1tial decllne and
then,érednally decreaslﬁg again. This 2zone seems to show
some temporary openlng”up.of the Qgefcetum_gggggg; but no
long-term vegetational change 1s suggested.

At c;%00cm on the total pollen dlagram an expansion
of ﬁbn-arboreai ﬂollen reduces. the shrﬁb pollen to 17% '
and the arboreal’ pollen to 19%, brlnglng the non-arboreal
pollen to over- 50% of “the total for the first time.
Decreasges are seen 1n the eurves for all the main trees,
belng espeolally marked-for Tllla.and PinusMand a slight
deorease in gggx;gg 18 observed also. These arboreal and

shrub pollen levels-are malntalned, with- mlnor fluctuations,
unbll o. 270cm. ‘The 1nterven1ng gone is one in Which
he;baoeouglspeoles are.more important than berore. with

frequent récords for Falivenduld,

and occaeional records for’ Planta‘ ‘ma or media‘

Bumex.. .SDP. ,
Botentllla Bosaceae, Comgositae, Banunculaceae, Umpglllferae

7anzafo'1anceolate, which riges rapldly to 1-2% of total
pollen. Gramineae ‘are at significantly hlgher values than

in the preceedine zone.u s Oalluna 15; ‘but Ericaceae

,sufrer a marked decllne, the Teason for which 18 not clear.

= xpgracgae.also increase substantially during this zone, eo

. 5252_4522 and Chenopodlaceaehgg
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that it ts c¢lear that many new habitats for herbaceoua
’specles are bedng created However, tne continning
1mportance of the wnudland is ‘shown: bw the‘burvee for
Ei;ioaLeS' and 201.
forest 1s not suggested b& the pollen spectma Bahher

the picture 1s one. of tampprafy ciear&pss_in the woodland
incressing in number of providing e greater diversity of

! aium,, -end. & major cleérance of the

habltat, Thrée. main types of-plant.oommnngﬁyfare'suggestédx
the”wqodland comminity § an open he?bacééqé-eQmmunity;
-1n91ﬁﬂ£ng the vegéﬁ#tion_of tﬁe'site itselff and a community
at the woodland e@ée.whiph_f1ﬁctuatea'with“the‘advances

and retreats of the first-named community.

At c. 270cm a maJor change 18 elear from the
total-: pollen diagram A 1arse-seale inorease 1n.noa-
arboreéal pollen reackes & pesk at o.250em, whem 1t comprises
70.2% of the5tota; pollen, and then g:aduélly declines
again to 38;7% at—19ocm. ‘The pattern of this expansion
and decline-is.£olloued by the:curves for Plantano lanoeolata'
'and Bnmex spp. ‘and also by those for Artemtaia,jPianggs

i or;media and Eilipgnﬂula, whilet other speeles which

beeome lmportant 1nclude nggos;tae Bmpg;;iferag,
Ghen

rg.aeeggf Crpplgerae, Banungnlaqeée{énd Urtica.
The oceurrencéibf_cereal pollén from this zone onwards
nust be noted. -Gramahé;e values are very=ﬁtgh aﬁd also
-;°eraceae~and ___gggg and §guise expands

those for

,rapidly

Clearly.'this.zone.saw a great expansion of the
.herbaééous community. méﬂtioned'above. The woodland
commnnity was not dolng so well and T&lia virtually

dles out 1n this zone while g;gg__ declines, as do Juercus
and Alnus, This decline in the main trees of the Qgegcetum
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'Birtum 18 m!.:moz'ed ty & decline in Fillcales , Polnodm '
and Hedera. waever, other sgecies 1norease, notably |
Betnla and Fraxinne, probably ‘taking advantage of the
extra light, while ggggg and Caggxnuseappear on the pollen - .-
dlagrem in sighlftcant smounts for the first fime, Salix . |
and Gogzlotd both,expandr-as is reflected in the tncreaseé
width of the shrub'pollen band on the total pollen_dlagzanu
reaehes a peak and 1is probadbly taking advantage
Pteridi

'Merenr;alts

of the inereased light on the forest floor.

~ expands at the beginning and end of the zone. and again
it 18 thonght thaz this is in response to the temporary
:extenaion of.’ the woodland edge haditat at times of rapid
advance and retreat of the forest. '

| From 190cm to 8B0cm & decrease in non-arboreal
pollen 1s seen on the tutal pollen diag:am, and'significantly
,1ower Values are recorded Por Gramineae, Calluna and

_gﬁgg;;epp. and'bereaiia. Thus'fhte-zone 15 one of:re&ﬁeed
but st11l high*hetb-pollen. A'corresponding increase is
obserVed in the arboreal pollen, notably for Qg
Ulmus. Ainue and ggggg, Although Fagus seems to have first
got a foothold in the woodland when*olearings oepened up the
canopy. it seeme to have behaved in a similar manner to
the other forest trees once established.

As well as the incréase in arboreal pollen,
. shrubs expand during this Zone and increases are recorded -
for Salix and Coryloid. Ptertdigg expands and also Fal-caJes,
tand ‘thesge may be colonising habitats at the woodland edge.
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Thus this zone sees a relativé decrease in herbs and a
resurgence of trees amd especially shrubs and plahts of
the woedland edge eommunity. |

From e¢. 80cm to e. ﬁOem .2 short but notabdble
increase in non—arboreal pollen 13 seen, with a corresponding
decrease of trees (to 12%) and shrubs (to 7%#). This 1s
most clearly seen on the Ulmus curve, which seems to be
very sensitive, and also on those for __gg;g‘ ggprc

g;g__, __EQQ‘ Salix Salix and Co;xlogg- Herbs show a marked
1neréase, speelally Cyperaceae;, Cerealia and E;;___gggg
'_bnt the ggam&neae curve stays fairly stable. Buderals
1ncrease, especlally glgggggg_;ggggggggg, Bumex spp. ;
. gggos;tae, genopod;aeegg Cruelle ae, gggggoulageae

andvgggg__ Eguise expands rapidly. There 1s some
sliéht evidence for an inorease in wet hablitats provided

by occasional records for Potamometon and Iypha spp.

The top two zones distinguished on this d;agram
are very short. vFrom 30cm to 20cm & short but important
reseneration of tree and shrub pollen 18 seen, reflected
in the curves for_gg_ m,mg_ g]_._igand

o;xlg;d . & correspond:ng low peak 1s seen in the curves
for sevéral herbaceous speciee, inecluding Graminese,
Cyperaceae’; Pla :f,
and Bané'culaceae. This zene f¥s marked Zone F on Figure 48,
This is followed by a zone from 20cm to the top

'nbeolatak gpp.. Artemisia

of the diasram when herbaceous specles expand again, as
seen in the curves for calluna,. At
otegti;;g Bublaceae, Arte §1a, Centaurea ozgg

Gheno_odiaoeae

It must de noted, however, that this top 2Zone (G on the

o _"..ae‘ B x @p.’

R Gruoirerae, Bannncniacgge, Urtica et al.

diagram) 1is only represented by three samples, one from
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.the surface, and some of the curves (e.g, Blan |
show conslderable fluctuations. It is partly on the basis
of correlation with other s_ltes--'. eap,e,ci&__lly : Fen Bogs’,

that Zones P and G have been separated. | |

5.5 Simon Howe Moss.

Samples fom pollen dnalysis were taken from
nesr the southern end of the s&te. Slhe strati.graphy of
the profile is given bBelow:

Surface vegetation: Polytrichum and m spp. colonising

are ground.
0 = 2cm Dark, oxidised remai;ns of surtace
: vegetation. .Sphegnum and Eriophorg
S remains and charcoal:
2 = 2hem Mid-brown Eriophorum peat: with remains

of other monocotyledons énd ooccasional
ha

2h < 92cm gg um: and Er.toghcrmn
pea;t. Remains of ot aer,mpnocotyledons
and Juﬁcus geeds, .
92 - 121cm. Honocoty”ledonous peat with: abunda.nt
' Em.o;glgorm Temainssy: Darkgr ‘colour than

aboves:. Charcoal (?) at® 1o7cm,, ‘Occasional

121 - 14iem 2 - 92cm, -

1&1 - 162cnm hagnum peat with uell-humifled remains
% 258' ~ E gf ~Exriophorim and otlé&r mgng:otyledons.
2 = em onocotyledonous ‘pea wlt 1oghorum

8 ﬁmms end Phragmites, .

258 - 270cm above, plus Sphagnum;

270 - 288, 5cm As 162 =~ 258cm,. Compact;: wellfgumlfled.

288.5 = 30%9cm Greyish’ deposit with some inorganic
material. Fragment of moa at’ '297cm.

309 - 323.5cm Slightly darker, more peéd;y deposit
with less 1norganlo material Very
compact.

323.5em Abrupt boundary Yo, stiff blue=grey
clay with iron-staing

e Borer on
roek at 348em, - o



‘H|I.||

: | il |.'||..|| |||M'H‘ | : |
3 | |

(L nl. ...... o

| .
S : |
Al ||||||“

I _ |
: |
i )
|
| | i I | Srmntorar |
11 Lo

oo L

! oo
Illllnl }ﬂ‘wﬁ,
| .|||\|||||| || |.| ||||| L uuuuuu
;]

I .

uuuuuuuuuu

nnnnnnnn

nnnnnnn
uuuuuu

}
|
. |
Ll ‘ NI l I] ; :
RN 1|| % '

:é ”N?H mnd

Potentitta

f"&hmnmnlnMnJ;: |

C E.I o |||..||!.| 1 1 :::: |
‘ \‘\ I

ll
)

—
S —

i

® T TR B TRy BT TS B % TE (a1 ™% T 5T
— —
[ YR ]

H”H HHIH |

| | : .

&% E | } \
A1l ||| | I TR [ E P .

A
Wi - |
Fo

] l, ’ ll”,v ] :
lllll'lmfw

I
Il ..Illim

Hlii\'t;ll;l e

[

///MW%ﬁMW@ﬁ /

Adiss ’
' ' : : |
o // / / i
' !
- I/"" LTy :
‘ ol ) ; ]




130

5.5.2 The pollen dlagram. (Fig. 49)
The pollén diagram from Simon Howe Moss 1s only
hslf as long as that from May Hoss, 8lthough they are from
sites in siniler situations. It spans a much shorter
time period? as’ can be seen from the. bottomuof the diag:amu '
When the peat started to form at Simon Howe Moss the

;Eaxtum was obviously well estah&iahed, as substantlal
'values axe indicated for 1ts canstituéhts; in particular
- for Iilia e We may take the' ‘botton” part of ‘the dlagram as
the first zone’; from-the.hase to e. 277em. From the total
pollen diégramfit 1é apparent that &érboreal pollen 1s very
important in this Zone,, varying from 25% to 74% of total
pollen. In the bottom two samples P&nus is very high|,
reaching 58% of the totalvpollen in the bottom sample
(307cm). From 297cm to 277cm it 1s fan-ly steady at 3% - 65
The trees of the Suércetun Hiztim-ere dominant
in-all but the botton two samples; with Alnus veing L
particularly important. Sorylorg velues are high (7%-19%}1, o

| throughout the zone and there are many reeords of herbaceous
specles; o.g. Fillpendula, Bosacese; Artenistia;Compositae,

recorded and could have been growtng 1n the woods. waever.

‘the ruderals such as Plan flanaeoljta and Bumex only

Just appear in the top of this zoae.
| It wonld appear, therefore, that this bottom
-gone represents a perlod when the woodland was well established.
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and had some clearings in 1t. The bottbm two samples are
difficult to 1nterpret becausé of the ﬁomdnance of Einul f%f'

"pollen. It is possible that these samples are much older
than the ohes above them, as. both were in th“ part of the

profile which had a falr amount of- 1ﬁorgan1¢ 05

-it, and there may have been a hIatus between this-and the
formation of" the peat above 1it. Alternatlvely, glggg_ coul&
represent a 1ooal pollen souree,fas ____g may have eontlnned;
to grow in the higher areas after 1t had been Succeeded o -
at lower sites by the thermophllous trees. The woodland Py

is aocompanied bw high values for Polzgodi um and Fi"cales;w?
although these could represent local vegetation eolonislng

Y
Py

the site itself. Pteridium is at its highest values during .;,5"1>

the whole profile and probably occupied a niche at ‘the -i%f'?
woodland edge. Indeed, the upper 1imit of wuodland may bave = .
been near the slte. as there is no evidenceffrom the fie&d ;
| 'stratigraphy to suggest that the highest areas were actually ok
covered with elosed canopy‘woodland If so, many of the
Pte:4d1 

spores may be of local origin, e L

At c. 277cm, a very marked ehange As deen om = -
the total pollen diagram and a massive expanslon of non- " :
arboreal pollen is indicated and a: contractlon of the
arboreal pollen. Shrub pollen 15 negligible frqm here up s
to 18?6m3 the end of the zone (markea as Zone G Qn F!gure

Ay et

49). The main constituents of thls great 1ncrease 1n nons

deollnes. 80 the expansion was evidently not of heath
plants, but rather of grasses and ruderals._
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Most of the tree spscies dec‘line. espeoially
wg_s_ and E]mus. while ;12._1:5 dtes out altogether.
_hcwever. expandd taking advantage of the 1ncreased llght.
' ﬂdig v&luee are lower than in the 1ast zoné’; -although
st11l relatively high. and thl.s might be beoanee the

woodland edge Was now further away from the site. Fnica es

to site vegetatlon; althongh thils does -suggest that :

conditions became rather wetter.

At the end of this zone the trees expand again
to 14% of total pollen. All the _O_g ;ce tum Mixtum ‘species
a:r.-e mclved. except Z1lia, and. E_a_ggg and. __mmg are
1nc1uded. Sanx and Corz;o;,g alsc recover. &s the calluna

"f"cacea_ scurves do too. 4 corresponding decrease

1s observed in: values for Gram eag and * ,
Fil 'enﬂula‘*’ Potent&lla , Bosaceae ~,

for Rmnex spp.,,

woodland and.-woodland edge communities have regenerated
after their very low values in the
preceed:l.ng zone. Scromgl_aria ‘type expands agaln. as do
Flu,caleg a.nd' Po»- ‘ _ n_,. .all presumably associated with
the woodland commnnity. An increase in &uisem may
reflect the expansion of the woodland edge community’;

but Pteridlgg va}.neé' do not show any real Trecovery. It

mey be that Rfertdium 1s move closely essociated with

the contraction of: the woodland edge and the ecolonisation
of the relatively rich soils developed @der the woodland
than with the re-expansion of woodland on to abandoned
¢learings. “

ety
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An increase in|§g__gggg__ valuel is probably
related to 1oeal vegetation, as Spha sg beeomes significant
in the field stratigraphy a little higher up in the profile,
This could”indioete a gradual inorease'inﬁwetness; as it

T'nthes and gzﬁrocogzle .
’s,nfolia have died out.

i1s accompanied by records for Hen
- but Pgtamogeton and. |

Gereai pollen is present 1n this zone ‘in increasing amounts.

There,was;one earliexr reeord of its_pregenoe near the top

‘of the second zone, indicating that it?ﬁey have been

- present earlier, probably at some dietanee:from the site.
' Betweeo é7om and 37cm anotherregpaneion of non~

arboreal polieﬁ-end'cootraction of arboreél and shrudb

-pollen takes place. An increase 1s seen in Cerealia,

-:‘Plantafovlanceolata* i g spp., Bosaeeae and Gggggsitaeﬂ

and Hnmniﬁsﬁcannabis twpe pollen is recorded A eorresponding
deecrease is eeen 'in the curves for Pinhs,.Betula Qggrous,
g;gg_ and Alnns ‘although 1t 1s not a very marked change
-From 37em to 17em is a short-lived but marBed regeneration

of these tree species’, but a decrease in the curves for
1herbaceous species oan-oniy-be seen rn”Béhhnonlaceae% |
Bnmex spp. , Besaoeae, Gogpogitae and manlug type This
slight regeneration is followed by another contraction

of trees and shrubs from 17cm to the top of the diagram,
partioularly marked on the curves for_Betuhai:“’

and Cogz;oid end this is aeeompanied by a decrease in
ﬂgzp raceae; but an increase in other herbaceous species,
inoluding Bumex spp..

Umbelli;erae, Ghenqgo ceag and
Baonoen;aceee,- Cereal pollen decreaees, except in the
sample Erom 2cm,

In view of the few samples involved, it is



134
| : oo

aifficult to be sure of the VALIALty of the top three IR
zones. Throughout: the three’, fuderals'and other herbaceous B
speoies-remain high. indicating that there Was'a constdemabie B
amount of open ground. The "';; curve reaches high |
values and is accompanted by Ericaoeae‘ It seems probable
that heathland vegetation was dominant in the_-lmediat_e |
vicinity of - the site and that whatever ohanges were

happening to the woodland edge were some distanoe away
and hardly show up on the pollen dlagram,

TR W PRI S
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CEAPTER SIX. DATING AND CORRETATION OF ZONES.

There are two main types of method available fbr
dating pollen aza;:ams - absolute and relative. In the
former case an independent scheme of dating 1s employed,
such as radlocarbon dating, and dates are obtained for
key points in the profile. interpxetatlon is based on
these known ﬁoints and interpolation between them. Relative
dating methods depend on the comparison of several dilagrams
and the correlation of similar features between them.
Some of these features are in turn correlated to events
of known date.

Both absoiute and relative dating are combined
in this chapter to give a chronological basis for the
forthooming discussion section of the work. Three main
methods of approach are employeézé firstly some absolute
dates have been obtained for one site, Fen Bogs, and
these are presented and their implications discugsed, . _
.Sééoqdly. élﬁes are d&te&'relatively by eomparisohfWifﬁﬁf:;,::

sites outside the study area. This has been dome sccordfng:

to the scheme proposed by Codwin (1940 and 1956) of eéight -
major zones for the late- and Post-glacial perieds in
E;ita;n, These zones have been dated by absolute methngjf
at many sites so that a generalised. time-scale can be L
applied to any.inIeﬁ diagram with a fsir degree of
confidence. This only aﬁpiies where these Zones are éasiiy
ireeognisable,'hoﬂever;~and this method is of most use for
the two longest dlagrams, Peﬁ-Bogs and May Moss.
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| The third method employed 1s that of relative
déting bw-thg-conxelation of zones between the flve diaérams
_EigerLExamiﬁ;fidé;fAlthbnéh this_method is the most important
.Jne:here, it dérifes.its validity ultimately from the
other  two methods of détiﬁg}-the'radiocarbon detes and
fﬁéiéodwth ééning;scheﬁe. These three methods complement
one another and are all used in conjunction to producé
the scheme of zoning which is adopted for the dlagrams
for the rest of the work., The three methods will be discussed
separately now, starting with absolute dating, and then
the zoning scheme will be introduced. |

6.1 Absoiﬁte-détiggh

Fen Bégs has been used as the pivot site throughout
the work and all ‘the radiocarbon dates are for this site.
The other sites can only be dated relatively, by correlation -
with Fen Bogs. It was decided to have all the dates from
this one site because 1t was felt that a set of six dates
would give a falrly complete pieture of végétatlon change
éver a long time span. To a certain eitent the dates would
éonfirm one another, at least as far as chronological order
was concerned, and it would be possible to estimate approximgte
rgtes of peat'aceumulationfand this would aid interpretation
of the dlagram between the dated points. Six dates scattered
.between the five sites, on the other hand, might help to
solve specific problems of interpretatlon; but would not
provide éuch-a;eomplete chronological framework and it
would not be posslble.fo cheek the dates against one another.
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‘Fen Bdgs was chosen as the site for the dating .
as 1t was the longest and most complete profile and 1t
was thought to be a fairly reglonal diagiam, witheut
too great a.proyortidn of ioeal pollen. Only the period
fron the Ulmus decline onwards was dated, as the part
. played by changing pgtterﬁs of lend-use was of particular
'1hterest.lnates are given in radiocarbon years BP (1950).
Recent research using alternative methods of absolute
dating, especidlly dendroohronologiﬁ'has suggested fﬁét
the relationship between the age of the séﬁple'ln radiocarbon'
years and 1its trns age 1s more commlicated than was thought
previously..ﬂore accurate measurements now plaee the half-
life of C-14 at 5730 # 30 years, rather thgp 5268 years,
as caloulated by Libdy. (Stutver and Suess, 1966). 'm‘&; |
disérepanoy 18 negligidle’, however; aﬁeﬁ compared with
the variations in atmospheric G-1b=éénge@:§?~variat1qns
in cosmic radiation and sunspot éétivity. kfcomplex'
pattern is revealed whereby oceagiqpﬁlly samples of
several different true ages may have the_sg@e.radiocarbon
age. Stulver and Suess (1966) give“éonVérsionftables for
the period since 1000 AD, and Suess (1967) gives them for
the perlod 4100 - 1500 BC, which enable a more accurate
but still only 'appro&mate estimate of the true age of
eampies to be ma&e. mhis is particularly userul for 1ater-
historical time, although for the earlier periods many of
the dates for cultural eras and events will have to be

amended to it 1n with these new 1deas.
| Details. of sampling methods for radiocarbon
 dating are -given in Appendix 2. A date was obtalned for
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the Ulmus decline at Fen Bogs, which ‘may be compared with
meny similér dstes from this and other areas. In fact, the
date of 4720 % 96 BP (= 2770 BC unaltered, which is probably
between 3650 and 3500 BC, Suess 1967) 18 younger than most,
the averagg being around 4950 BP (3000° BC unaltered’ which
is prohgb&y-nearer 3750 BC). If the Ulmmg deéline is taken
to indicate human activity it would suggest the late arrival
of laokvof.act£v1ty of Neolithic man in this area, which

is in agreement with what 1s krnown of the Neolithic culture
on. the Hoore (vide supra’, 3.1).

o A seeond date was obtalned for the Tilia decline,
whieh aggin.may be compared with dates for a similar horizom
at many other sites (e.g. Turner, 1965) and may help in
the intérpretation of other diagrams from the same. ares
(for 1nstaqﬁé%'8tmmbns 1969 recogniges this horizon on
his dlagtggsﬂfidm further west on the Moors). This point
is alsof@#éftbnndary between Zones 4 and B on the diagram
and tﬁéﬁﬁﬁte;br 3400+ 90 BP (= 1450 BC unaltered, which is
probab&#'o.‘i??O»Bc)'plaees this boundary near the begimning
of the Hlddle Bronze Age in this areac for which there are
proliflc-rematns, as noted in 3.1.

Ebreafterf dates were used tb delimlt phases of
expansion ana contraction of the woodland edge, and these
bonnﬁarles form the basis of the zonation adopted The
opening of -the first major clearanoe (Zone C) 18 dated to
2280-* 120 BP (=3 30 BC unaltered, which is probably
slightly.too young), which suggests Iron.Age activity.

The olose of this 2zone and the opening of the next one is
- dated at 1530 + 130 BP (= 420 BC unaltered and 1is 'prota'bly
50=100 years too old). This suggests, therefore’, a long
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period of clearance lasting fron the Iron Age through to

the end of the Boman ocdupati&n.,ibié Zone 1s succeeded

by a period of woodland regemeration, which comes to an

end at the opening of Zone.E)‘dated-to 1060 + 160 BP,

This date of 890 AD unaltered 1s probably a 1little too

0ld and a date somewhere in the mid-tenth century would
probably be nearer to the true dats. The end of the
clesrance phase of Zone E hss the last radiocarbon daté;

of 390 % 100 BF, which is probably older than the unaltered
date of 1560 AD would suggest and nearer 1470 AD., Therefore,
1t seems that thé second major clearance on the dlagram |
(Zone E),lastqdiframnsgnewhere in the Viking period through
to the end Of the Medieval period. qu upper |boundary of
Zone F was aﬁ & depth of 30 em and 1t was felt that this

was rather near the surface for accurate dating,as there

was & risk of contamimstion by modern roots. So the bouhﬂary.,
between Eones F and G can only be ﬁlaeéd.sqmewhere be tween
the end of the fifteenth'century and the present day.

From these'dates an approximate rate of peat
growth can be gained. From the Ulmus decline to the Iilia
declinezﬂi‘g; pre'Kj-the average rate of peat growth
was lcm in 9.4 C-14 years. In Zone B this speeded up consid-
~erably to icm in 5.3 C=14 years. In Zone C the rate
slowed down slightly to icm in 6.8 C-14 years, but it
was not until Zone D that it‘retpznedutpfits_original
rate of icm in 9.4 C-14 years. In Zone E thg acéumh;ation
rate was much slower, lom in 13.4 C-14 years; but in

Zones F and G it speeded up to iem 1in 6.5 C-lbzyears.
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This last rate may be inaccurate,as the lack of compression
near the surface may give a false impression of faster

§eat acctmulation than in the layers below. The possible-
réasons for these variations in growth rate will be discussed
in detail in 7.1.

Thus the six radlocarbon dates give a set of
abgsolute dates for the changes at one site and jmoﬁ‘de us
with a firm chronologlcal basis against which to set our
correlations between sites,

6.2.1 ge Godm M

The second method of dating 1s that of correlation
with the major climatic/vegetation zones delimited by
Godwin (19’40.' ja;pd_ 1956). The first of these zones which 1is
relevant 1s Zone-‘V',': to which the bages of the two longest
rrofiles are assigned. In both cases the arboreal pollen
1s dominated by Betuls and Pinus with only emall amounts
of Quercus and -Ei_gn_é. As at most sites in the north of
England’; &___ remains more important than Pinus throughout--
the zone. One of the definitive features of Zone V 18 the
m__g_ maximum, which is very marked on smne dlagranms,
especially those from the north and west of England (e.g.
Walker; 1965). It 18 not a very marked feature on elther
diagram from th;l;_s]érea‘i as Cory ;oid values are high
throughout most .of the profiles, but values of over 70%
of total pollen are reached at May Moss. At Fen Bogs;
however, the maximum is 40%, a mﬁch-' 'iower figure.

‘Ihe Zone V/VI boundary 1s drawn by Godwin at
the point where the thermophilous trees start to expand
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éhd réﬁiabé theiploneer speoies;"Betﬁla,is the first to
'snrfer ‘and ____g,actually increases to form the dominant:
.-speeies 1n Zone VI, the "Boreal”. The V/VI boundary is
ngrally dated to ¢ 6800 BC, Erdtman (1927) has commented
on the. weakmess of the Boreal Pinus maximum in this area.
Values of 45% of total pollen at Fen Bogs and 17§ at May
Moss are the highest reached and these‘tiguiea certainly
do hot_spow tﬁe.marked dominéﬂée.ot Pinug seen in some
other ‘paits of the country. 0ldfield (1965) has argued for
a ldater Pinhs paximum in the ﬁorth and west of England
'thénlin.thelséﬁﬁh and east, and if the maximum in this area
wes fairly late it would be at a time when the thermophilous
trees ﬁe;e‘already well=established and therefore the
impaect 6? the Pinus maximm would be diminished. Bellamy
et a1l (1966) also found a relatively low maximum for ggagg-
" in Zone VI in the lower Tees bBasin, bﬁt Jones (1971)
found:{;ggg comprising 80% of the tree pollen in Zone VI
in Cleveland,
‘ Zone VI has been subdivided in the south of
England on the basis of the varylng percentages of
thermophilous trees. It 18 not proposed to attempt suoh
a dlvialon here except to dlstinguish VIe on the besis of
the é;ggg cn;ve, as deseribgd in 5.1 .and 5.4 above.
The VIo/VII boundary represents the Boreal-Atlantic
:Tiansgéibﬁfénaic-1h dates for this span the centuries
aTound 5500 to 5000 BC. Jomes (1971) has & date of 6650
+ 290 BP for the-Ainns maximum end Cundill (19?1) has one

of 6250 + 220 BP from Glaisdale Moor. Both these dates are
,oqns;ﬂe:ably later than those for the rest of the country
anﬂ:m;ght be. taken to indicate the later expansion of Alnus
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in this area. If we accept the morée conventional date of
c.5000 BC, this indicates that in the 1800 years or so
spanned by Zone VI approximately 130cm of peat had acoumulated
at Fen Bogs and only 34cm at May Moss, This gives a sloWer:"'
rate of accumulation (lem in 13.8 years) at Fen Bogs than

was indicated by the C-14 dates for most of the later
periods, and a very slow rate of lcm in 53 years at Hay

Moss. Thus, although there seemed to be a set of rapid
changes at May Moss within the short basal sample, this 1s
seen to represent & long period of time.

At both sites the forest in VIIa seems to be
typieal of the M ﬂm developed over most of the
country at this tinme. iﬂle end pf Zone VIIa is drawn by
Godwin at the Ulmus decline, a fe.a*‘stm‘fé?_seen inx sites all
over north-western Europe and which has aroused a great
deal of controversy for many years. Dates from other sites
seem to fall in the centuries around 3000 BC. Cund1ll (1971)
has a date from St. Belena (685037) for just before the |
Ulmus deeline of 5390 + 220 BP (= 3440 BC umaltered).

The date at Fen Bogs was 4720 + 90 BP, which is rather
late; but might be explained in terms of am anthropogenic
change. If we accept this date, a total of 180cm of peat
had formed at Fen Bogs in-the 2230 years of VIIa end 110em
at May Moss. It appears; therefore; that the rate of
accumulation at:Fen Bogs has speeded up slightly to icm

in 12.4 years; and at May Moss 1t has speeded up considerably
to lom in 20,7 years. This might be taken to indicate an
envirommental change’; but such 1nte:_;'fpi-'etatlons must be made
with caution,as variations in the rate of peat growth
reflect primsrily local conditions and’ cennot necessarily
be correlated from one site to another.
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'Considerable variations are found between sites
from Zone VIIb .om;'lards and no typical pattern ecan usefully |
be described. In Godwin's scheme another boundsry is identified -~
falling at ¢.500 BC and corresponding with & change towards
eooleﬁwettér-eonditions. Definitive features of Zone VIII
tnelude the presence of Fagus and Serpinus and the decline
of Tilla. The validity of this bounaary has been much in
dispute for some time and mny workers only recognise a
combined Zone VIIb/VIII, e.g. Simmons; 1969. From the
C=14 dates for the Fen Bogs dlagram 1t can be seen that
this boundary must fall somewhere about 3m down. E_a,gg_g
Has been present for sometime before this. 'but. at no pomt
does 1t form a very substantial element in the vegetation.

Thus 1t 1s thought to be a rather unreliable indicator.
Carpinug appears to be a better indicator; but the sporadic .
records for this species agaln make 1t unsatisfactory. | |
Tilla has declined long before this but remains in small
amounts throu_ghout the diagram. The possibllities of delimiting “
this boundary will be discussed zn;ﬁore'ﬁetazl in 7.1, Its
usefulness for dating 1s very doubtful and far inferior to
that of the C-1i}4 dates.

So for the period prior to the Ulmus decline
relative d.ati;;:g can be used by correlation with the zoning
scheme developed for other parts of the country. For the
period from the Ulmus decline onwards there 1s a set of
C~14 dates to provide the chronological background. Both
these methods can be used for interpreting .the diagram
from Fen Bogs and the fi-rsf can be used for the May Moss
dlagram also. For the other three di.agrams, ‘however, we
must turn to the correlations with those from Fen Bogs
and May Moss.
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6.2.2 Correlation bétween'the diagrams.
Having already éofrelated the lower parts of

the diagrams from Fen Bogs and May HMoss by applying the
Godwin scheme, we may conveniently start by correlating
the rest of these dlagrams with each other. The total

~ pollen diagrams have been correlated on figure 50. Zones
up to the Ulmus degline have been denoted by their Godwin
nunbers and those after the Ulmus decline have been glven
a simple alphabetical sequence, A considerable degree.of
correlation is evident between the two diagrams. In both
there 1s a zone following the Ulmus decline when arboreal
pollen has decreased a little but a closed forest i1s still
indicated. Non=-arboreal pollen is generallyalow;‘but a
series of minor expansions of the curve: is seen 1n the
dlagram from May Moss and one larger cne is observed at
Fen Bogs. Temporary openings of the canopy are indicated,
probably of a very local nature.

The Zone_A/B boundary 1s placed at the first
significant decline of Tilie, In Zone B on both dlagrams
the obenings of the canopy are of increased importance
and last somewhat longer than in Zone A. Fagus-is first
encountered in this zone. Shrubs are less important,
especlally at May Moss. At o.270§m on both dlagrams a
massive expansion of non-arboreal pollen and contraction
of both arboreal and shrud pollen are noticed. On both
diagrams, the opening:. of Zone C is one of the most
noticeable features on the whole diagram. A further
decline in the 2;112 curve reduces it to minimal values

at this polnt and a notable expansion of Fagus 1is observed.
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Following this, Zone D sees some regeneration

of trees and particularly of shrubs, while Zone E represents
another phase of expansion of non-arboreal pollen, which

is shorter and not so intense as that of Zone C, Then
another regeneration phase follows at boph sltes, of about
the same intensity as Zone D at Fen Bogs but less important
at May Moss. Finally, the top zone on both diagrams represents
another decrease of trees and shrubs, a trend which 1s
continued in the surface sample at both sites.

| These two sequences of events are so similar

that 1t is proposed to correlate the zones between the

two dlagrams. If we do this and accept the C-14 dates for
Fen Bogs as applying approximately to both diagrams, some
remarks can be made about the relative rates of peat growth
at the two sites. As already observed, May Moss gets off

to a much slower start than Fen Bogs, and in Zone A the
rate of peat growth 1s still almost twice as slow as that
of Fen Bogs. Both sites seem to speed up in Zone B and then
slow down again through the next two zones, but in Zone D
the rate of growth at May Moss 1s much faster than that

at Fen Bogs. This 1s rather difficult to explailn unless

we suppose that the D/E boundary i1s not synchronous at the
two sites, 1.e. that the opening of Zone E was earlier

at Fen Bogs than at May Moss. Accumulation in Zone E 1is
much slower than in D and averéges icm in 13.4 years at
both sites. The growth rate at May Moss 1s much the same

in the top two zones, but 1t speeds up at Fen Bogs. As

has already been noted, there may be an additional factor
at Fen Bogs of lack of compression of the peat, which might
cause the growth rate to seem faster near the top. At May
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Moss, on the other hand, the surface layers of peat are
nuch drier and seem more compressed, if anything, than

the underlying layers, which might explain their relatively
slow growth rate.

It may be best to consider the other dlagram
from an upland site next and to compare it with the May
Hoss.diag:am. The Simon Howe Moss dlagram does not go back
further fhan Zone VIIb, Values for Ulmus are low throughout
the diagram, except right at the top and there is very
1ittle Tilia_ recorded. This is similar to the situation
found by Cundill (1971) at his sites at Howdale H1ll
(646021) and Pike Hill Moss (758013).

A very marked expansion of non-arboreal pollen
to over 90% of total pollen is seen at 277cm on the dlagranm,
Such a large-scale and long-term change is indicated that
the conclusion seems inescapable that this correlates
with Zone C on the other dlagrams, Tilia declihés from
nearly 1% at the bottom of the diagram to disappear
temporarily, again reminiscent of the other two dlagrams.
Egggg; however,; is not present at the bottom of the diagram,
but does appear and expand in this zone,

It is probable that this represents the clearance
of the woodland very close to the site, probably further
down the Blawath Beck valley: but it is clear from both
the pollen diagranm and the field stratigraphy that there
was never & closed canopy woodland over the site itself,
-and Fagusg in particular may not have grown very close to
the site. The close correspondence of the depth of this

clearance at Simon Howe Moss and May Moss may reflect
their similar situations and environmental conditions,
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but the fact that 1t occurs at the same depth at Fen Bogs
too must be a remarkable coincidence.

At 187cm the arboreal pollen and shrub pollen
expand agaln on the Simon Howe Moss diagram and remain
fairly stable until 67cm, when they begin to decrease.
This zone presumably corresponds to Zone D at May Moss.
Another zone of high non-arboreal pollen from 67 to 37cm |
can be correlated with Zone E at May Moss end this is followed
by a regeneration which can be correlated to Zone F and
" a short zone at the top which seems to £it with Zone G.
If we accept these correlations, the amounts of peat which
accumulated in Zones C to.G at Simon Howe Moss and May

Moss are shown below:

Zone. Simon Howe Moss. May Moss,
G _ ,
P 37cm 30cm
B 30cm 50§m '
D 120cm 110cn
C 90cm 80cm

There 18 a close degree of comparison between
these two sites which have developed in broadly similar
situations. As at May Moss, the only boundary at Simon
Howe Moss which may not correlate with that at Fen Bogs
is the D/E one. This would give a very fast rate of peat
growth in Zone D, which seems unlikely.

Therefore, 1t 1s concluded that the dlagrams
from May Moss and Simon Howe Moss correlate closely with
one another and with the diagram from PFen Bogs.




148

The two remaining sites are ones which were
ﬁooded for much of thelr hisfory and where the local
- pollen predominates over the regional on the diagrams.
We may start by comparing the two dlagrams; which are
from sites only 800m apart. On both these dlagrams the
point where the local woodland was cleared 1s falirly
obvious and corresponds to the disappearance of wood remains
from the stratigraphy. At Moss Slack Goathland this occurred
at c.50cm and at Gale Fleld at ¢.100cm.

Dealing firstly with the period before.the local
woodland -was cieared; on both diagrams there 1s a Zone
at the base of the profile where Gramineae, Pteridium and
Plantago 1anc¢olaéa values indicate an expansloﬂ of cleared
land somewhere in the vicinity. At Moss Slack there are
some possible cereal grains recorded as well. This is
followed by a zone in'which these specles decreasc at
both sites, but et Moss Slack an expansion of heath species
causes the non-arboreal pollen curve to expand rather -
than decline., At Gale Field, however, non=-arbore2l pollen
declines and a marked regeneration of trees 1s seen. It
seems that as the open ground cleared in the first zone
was abandoned trees regenerated on the lower ground around
the Gale Fleld site, but heath vegetation took over on the
higher ground, probably to the south of Moss Slack on Two
Howes Rigg.

The third zone is one of renewed high values for

Greminese, Pteridivm and Plantago lanceolata at both sites

and a decreése in arboreal pollen. Heath species are relatively
less important, especially at Moss Slack, where a reciprocal
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relationship is seen between the curves for Q;ggigggg;

and Calluna. Between 130cm and 100cm on the Gale Field
diagram and from 70cm to 50cm on the Moss Slack one, a8
short-1lived regeneration of the arboreal pollen is seen

and a decrease in the herd polleﬂ. before the clearance

of the woodland on the sites at 100cm and 50cm respectively.
Up to this point the diegrams are so similar that it is
suggested that the clearance of the local woodland took
place at about the same time at both sites.

After the sudden decrease in arboreal pollen
and expansion of non-=arboreal pollen which marks this
local change, the arboreal and shrub pollen curves are
falrly quick to recover at both sites. This recovery,
however, 1s to levels much lower than those prior to the
clearance. On the Moss Slack diagram this part of the
diagram may be compressed as there are one or two places
within the upper 50cm of the diagram where a hilatus 1s
suspected. A comparison of the top parts of the two dlagrams
shows that at Moss Slack the changes are much more sudden
than at Gale Field, which suggests that the latter diagram
1s the more complete.

Another zone of decreased woodland is seen on
both diagrams within the top 45cm at Gale Field and the top
20cm at Moss Slack, when arboreal pollen is reduced to
under 10% of the total and shrub pollen suffers a great
decline. At Gale Fileld an oscillation is noticed in the
middle of this zone, which shows up on the total pollen
diagram from the site in the clearing between c¢.70cm and
bsem, At the top of the‘diagrams a slight regeneration of
arboreal and shrub pollen 1is noticed} which may be correlated
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between the two dlagrams. In both cases there 1s a
significant difference between the surface sample and the
top of the peat, which suggests that the peat had stopped
growing sometime before the present déy.

Thus there is a considerable degree of correlatlon
between these two dlagrams, from sites very closé fogether..
and because of this it is thought that they have had a
.similar history of vegetation change. It remains to correlate
the changes observed on these diagrams with those on
the other three.

1 For the more regional dlagrams from Fen Bogs,
_ May Mossvand Simon Howe Moss changes in the tree pollen
curves were often useful indicators, for instance the
decline of Tilia and first appearance of Fagus, and the
second decline of Tilla and expansion of Fagus, which
marked the A/B and B/C boundaries respectively. On the
diagrams from Moss Slack and Gale Field the first of
these pdihts is found at the beginning of the third zone
and the second at the opening of the fourth. This;.howeve:,
colncides with the clearance of the local woodland and wé
might expect 2;115 tq decline at this point. If there was
still]l a closed canopy woodland over the sites before this,
Fagus_ would be unable to establish itself in the vieinity,
even though it might have gained a foothold elsewhere in
the region. It is felt, therefore, that changes in the
arboreal pollen will relate to the local vegetation at
these two sites and 1t may not be possidble to correlate
them with the changes seen on the more regional dliagrams.




151

The most useful way of comparing the diagrams
seeﬁs to be in terms of clearance zones, such as Zones C,
E and G on the other three diagrams. At Moss Slack and
Gale Field, even Af a closed canopy existed, some indication
of these clearances might be expected to show up on the
diagrams. Thus although the non=-arboreal pollen is only
comprising c.10% of the total pollen, & definite increase
15 seen in Graminese , Plantago lanceolats and Pteridium
in the first zome on both diagrams, which could be the
result of one of these large=-scale clearance phases. At
Moss Slack some possible cereal pollen is recorded, but not
at Gale Fleld. The Calluna curve 1is not very high yet and
Calluna suffers a decrease during this clearance, reminiscent
of the effect observed at'SimonHHbye.Mbss during Zone C,
Similarly, in the third zone, a more impressive
clearance is indicated, which reduces the canopy somewhat
and then begins to regenerate before the clearance of the
woodland at the sites themselves in the next zone. These
two zones may be part of the same clearance, with the
local clearance causing the sudden increase in non-arboreal
pollen observed on the dlagrams. Very littlé cereal pollen
is recorded up to this point on the diagramé; but after
the woodland is cleared it increases, and in the néxt two
zones conslderable amounts are found, At Fén Bogs, moderate
amounts of cereals are recorded in Eone E, with high amounts
in Zones F and G, If the ¢learance of the woodland at the
sites of Gale Fleld and Moss Slack was during Zone E, the
regeneratlon of wocdland following this might correspond to

Zone F and the clearance above it to Zone G.
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The minor increase 1ln trees and shrubs at the
top of the dlagrams 1s probably the result of relatively
modern afforestation schemes. Other points of similarity
betwéen the top of these two diagrams and Zones F and G

on the others include the decreasing values for Alnus and

Coryloid pollen in Zone G and the dominance of Calluna and
ggzggceae among the non-arboreal pollen from Zone F ornwards.
_ Further evidence for these correlations will be
discussed in Chapter 8 when the evidence for the 1nd;cators

of land use chénge 1s discussed. For now, 1t 1s proposed
to correlate the two dlagrams under discussion with the
other three in such a way that the bottom Zone 1s equivalent
to Zone C, This suggests that the peat at these sites began
to form near the beginning of the Iron Age by comparison
with the C-14 date from Fen Bogs. If sbﬁ the incipience
of peat growth might be due to the increase in wetness
assoclated with the opening of the "Sub-Atlantic®" zone,
which will be discussed in deteil in the next chapter.
After this, the second zone corresponds to Zone D and th¢.
next two to Zone E, during which the woodland near the
sites themselves was cleared. Zone F cdrresponds to the
regeneration of trees and shrubs observed above this
and Zone G to the top clea;ance.

These correlations are shown on Figure 51.
- As the sites are thought to have stopped growing by the
beginning of the twentleth century, the top parts may not
be complete; but the surface samples record the modern
'afforestatlon projects. As a slight increase in arboreal
and shrug_pollen 1s seen in the top samples from the peat

it 18 thought that the cessation of peat growth was-comp-
~aratively recent. |
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6.3 Sumary.

The correlations shown on Figure $1can be
summarised as follows. In the early Post-glaclal period
(Zone V) peat started to accumulate at two sites in the
eastern-central area of the North York ﬁoors, Fen Bogs
and May Moss, the one in the glacial drainage channel
of Newton Dale at 164m 0.D., the other at thé head of
the Eller Beck and long Grain valleys at 244m 0.D. and
both on the main watershed of the Moors. The pollen record
indicates a development of éﬁegcetum Mixtum in the vicinity
of these .sites typical of that which covered much of
Britain until the Neolithic period. A closed canopy woodland
extended over all the lower ground, but thinned out on
the higher areas, so that open ground colonised by heath
vegetation was a feature of the reglonal vegetation right
from the start.

A fairiy well-marked decrease in Ulmus 1s dated
at Fen Bogs to 4720 # 90 BP and compares with other dates
for this horizon for other parts of the country. It was
followed by a period in which the woodland retained 1ts
dominance in the area, but sémé-small-scale openings in
the canopy were made locally. This is called Zone A on
the diagrams, At the end of this zone Tilla began to decline
in inmportance in the region and ggggg appeared in the
woodland in small amounts. In Zone B the temporary'openings
of the woodland canopy lncreased iﬁ frequency and intensity,
and as the A/B boundary is dated to 3400 + 90 BP at Fen
Bogs, 1t seems probable that they were at least partly the
Tesult of activity by middle Bronze Age folk. In the latter
part of this period, peat started to grow at Simon Howe
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Moss, and at several other sites further west on the
watershed (Cundill, 1971).

The beginning of the Iron Age saw a large-scale
clearance which caused a decrease in the arboreal and
gshrub components of the vegetation in the reglon, especially
in the south near Simon Howe Moss. The clearance lasted
until the end of the Boman. occupation, in the early fifth
century A.D: In the latter part qf this Zone C, peat
started to form at two other sites, Moss Slack Goathland
and Gale Fleld, both 1n glacial drainage channels in the
north of the area. The peat at these sites was surrounded
by eiosed canopy . woodland.

Activity in the region dled down after the
departure of the Bomans and did not resume until Viking
times, in the tenth century. Mearnwhile, some of the
woodland which had been cleared regenerated, while the
higher areas remalned open and heath vegetation expanded.

In the Viking period, much of this scrudb woodland was Qleared
once more, resulting in the renewed expansion of. grasses

and ruderals. A temporary diminution of clearance activity,
possibly in the early Medieval period, gave way to a renewed
attack on the woodland in the "High Middle Ages", during
which the woods sufroundlng the peat at Moss Slack and Gale
Field were cleared.

At about the end of the "fifteenth century the
clearance activity lessened in intensity and some of the
trees and shrubs ﬁere able to regenerate, although not to
values comparable with those before Zone E, This regeneration

of Zone F gave way in turn to another phase of woodland

clearance and expansion of herdbs, but the main change was
in the extension of heather moorland on the higher areas.
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Nearer the present day, afforégtation projects led to an
increase in certaln trees and shrubs 1n-the‘region.
culminating in the large-scale plantations of conifers

of the twentieth century of which the Gale Fleld plantation

is one.
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PART THREE. DISCUSSION.

CHAPTER SEVEN. FACTORS IN THE DEVELOPMENT

OF THE VEGETATION.

7.1 The Climatic Factor.

The two longer diagrams have been zoned according
to the Godwin scheme (6.2.1). This scheme 1s based on the
‘assumption tﬁat major changes in the vegetation were the
result of large-scale climatic changes, and Godwin's
Zones IV to VIII fit in with the five main climatic periods
for the Post-glacial, viz. the Pre-Boreal, Boreal, Atlantic,
Sub-Boreal and Sub-Atlantic, as proposed by Blytt and
Sernander (West, 1968). The dating of pollenldiagrams
by the use‘of this zoning scheme 18 based on the assumption
of synchronous climatic changes 1ﬁ~northdwestern Europe’,
and; indeed, Godwin reiterated in 1966 that radiocarbon
dates for the vegetation zones between 8000 BC and 3000 BC
lndicated that these.zbnes were éynchronous over large
areas (Royal Meteorological Soclety, 1966).

One of the mgaor problems with palaeocllmatology
1s that much of the evidence for past changes in climate
has been inferred from vegetation changes and there 1is
rarely any independent evidence for climatic change.

For the more recent historic perlod there 1s additional
dﬁcumentary;evidence. such as records of bad harveits,

ship 1dg-b00ks; and the abandonment of marginal settlements.
Such evidence has been used to delimit climatic oscillations
such as the,'Lattle Ice Age" from ¢. 1550 to 1700 AD

(Lamb, 1966). However, many of the vegetation changes
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from the prehistoric period are susceptible of more tﬁan
one interpretation and their climatic causation 1s open

to dispute. It 1s In the context of a growing disatisfactionfﬂf
with Godwin's 1dea of synchronous climatic/vegetation zones

that the evidence for climatic change on the pollen dlagrams
presented in this study 1s discussed.

7.1.1 The Pre-Boreal and Boreal Periods.

The period prior to the establishment of the
"climax" gge;dégggfmixtum-is of 1little significance on
the dlagrams presently under discussion. The immigration
of the thermophilous trees must have required temperatures
not much lower than those of today, but these WEre probably
reached early in the Posf-glgcial and the amelloration of
climate after ¢.8300 BC was probably a fatriy rapid one
(Pennington, 1969). Even at the base of the Fen Bogs and
May Moss diagrams, some pollen of Quercus, é;gﬁg and
Ulmus is encountered, although Iilia, the most thermbphilous
of our native trees, does not enter until the beginning of
Zone VI,

Apart from this, the appearance of the different
trees probably reflects their rates of immigration, as,
for example, the slightly earlier appearance of Ulmus
than that of Quercus in the Pen Bogs diagram (cf. Zone VIa
in the south of England). The late arrival of Fagus and
Carpinus may be generally taken as an indication of their
slow immigration and their increased difficulty in finding -

a niche once a closed forest was established. Corylus 1is
seen to play a slightly more important role before the

Qge:cggum,gggggg becomes established on both diagrams,
and this is probably a simple case of succession by the
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"high forest trees". Betula and Salix behave in a similar
fashion, for these are both ploneer specles. Corylus continues
to play an important part throughout both profiles which-
would suggest that the forest did not form a closed canopy
over the whole area,

The maximum of Pinus in Zone VI has been mentioned
already as being less marked than in some other areas
(vide supra, 5.1). It comes at a time when the thermophilous
trees were already present and were rapidly establishing
themselves, and so the areé might be described as intermeddate
between the south of England, where E;Q_Q expands before
the thermophilous trees, and the north-west. where Oldfield
(1965) found Pinus coming into the established deciduous
forest. In the south and east, the E;Qﬁg,maximum corresponds
with a dry phase of climate, but in the north and west it
corresponds with a wetter one, and Oldfield has suggested
that the maximum could be 700 to 1500 years later in the
latter parts of the country than in the former.

We must look to the aquatic pollen for indications
of whether the g;ggg maximum preceeded or coincided with

a wetter phase in this area. At Fen Bogs there are several

records for Pgtamggg gg throughout Zones V and VI and one
record for g:png while Menyant gg forms a peak near the

top of Zone V corresponding with peaks of Polypodium and
'Fillca;gg. At May Moss Potamogeton is important at the base
of the proflle, but dies out before the end of Zone VI,
Most of this aquatic pollen is probably associated with ‘
local hydroseral development, but at Fen Bogs the Pinus

maximum seems to come after the aquatic peak in Zone V and
Just Before the set of Potamogeton records in the latter
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part of Zone VI, which suggésts that it might have cbrresponded
with a slishtly drier phase. Whatever the environmental -
conditions pertaining at the time, 1t seems very doubtful
whether the Pinus maximum can be considered indicative of

& particular climatic phase which could be correlated with
similar maxima in other parts of the country.

7.1.2 The Boreal-Atlantic Transition.
The Boreal-Atlantic Transition falls at about

the place where the two profiles Jjoln on the May Moss

diagram. Various changes are observed: the expansion of

Alnus 1s well marked, and this 1s generally attributed to

an increase 1n wetness, although the concurrent decline of
__1;;_,18 difficult to reconcile with this explanation.
However, Fraxtnug appears at this stage and 21;;2 expands,-
so Salix may have suffered from sheding in the ciosed'

canopy forest, as it 1s not recorded from the mécro-remains'
at the site itself. The same thing is obsgerved at Fen Bogs,
but here the rise of Alnug 1s earlier, before the expansion of
Iilie and Fraxinus and the decrease of §g;;§rm;:rors 1t

very closely. It is possible that Alnus was colonising

the same areas as Salix ahd that 1t was the'égggg 1tself
which shaded the Salix out, causing it to form an under-
storey and possibly preventing its pollen from reaching

the site. There is no very strong evidence for an increase

in the number of wet habitats available, and the expansion

of Alnus 1s more easlly seen as a successlional phase following
relatively slow immigration. Godwin (1940) claimed that |
Alnus was present in southern England in low amounts for

some time before it expanded, which he cited as evidence
for a climatic change at 1ts expansion. In this area,
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yrhuwever, the rise of Alnus is seen to be a steady and
\rapid one- from its first appearance.

There .48 1ittle other evidence for an increase
in wetness-at.the'ﬁp;églgAtlantic{T?ansition from these
’diagrams; or oh:thoeé of. Simmons (f969) or of Cundill (1971).
At Fen Bogs and an mOss the aquatic pollen dies out and
'at the lat%er §Q gg um values are also falirly low. At
Fen Bogs, however. very high Spha gnum values are found
throughout Zone ViIa and the local Zones A and B which
fallow it, 1i.e. correqunggng with the maximum extension
of the woodland. The&'&eﬁréase‘agaln later, when the
climatic deterioration of the Sub-Atlantic might be
expected to cause them to 1nerease, as happens at Hay Moss.
It seems probable that the " §2 gg" eurve at Fen Bogs is
responding to some other factor, for example the nutrient
supply in the ground-water.

There 1s some evidence for an increase in warmth

in Zone VIIanidp-the records for Hedera at both sites,
although thesevbegin in the middle of Zone VI in both
'c.ases;1 ﬂglgérreaches 1ts‘greatest expansion in ViIa,
fﬁhich m;y be taken as:an indication of a higher temperature,
according to most aﬁthorlties; 2-3’C higher than at present.
However, there 1s nothing in. either dlagram which frovides
N eonclusive evidence of & climatic change at the Boreal-
Atlantic Tranpitlon, so presumably no threshold was crossed
in this area. é,on_e ViIa does cotncide with the maximum
development of the Qgereetum Mixtum end represents the
.elimax of this vegetation type in the area.

1 Troels-Smith (1960) discusses the use of Hedera as a
climatic 1ﬁdicator.
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7.1.3 The Ulmus Decline.

The Zone VIIa/b boundary has long been the subject
.of dispute, especially the decline of Ulmus itself. The
widespread nature of thié decline (reported by Frenzel,
1966, even from areas like the central German mountains
where he considers an anthropogenic explanation unlikely)
and the relative synchronelty of the radiocarbon dates
does suggest that some sort of climatic change was involved.
However, there 1s little evidence for change in specles
other than Ulmug, except the appearance of certaln cultural
indicators such as Plantago lanceolata. Records for Hedera
at Fen Bogs are too sporadic td allow any concluslbns to
be drawn from the curve, but at May Moss slightly more
Eedera 1s recorded in VIIb than in VIIa, Tauber (Royal
Meteorological Society, 1966) suggests that the increased
Hedera in these latitudes meant that it was benefitting
from the warmer summers which an increase in contlnentaiity
would bring, whereas in Denmark, for example, it declined
because of the colder winters.

The assoclation of the Ulmus decline with a
clearance phase (see chapter 8) casts doubt on the theory
that it was caused by a climatic change. There 1is little
additional evidence from the diagrams under discussion,
such as significant changes in other tree specles, to
lend support to the theory. Therefore, it must be concluded
that, as at'the Boreal=Atlantic Transition, no climatic
threshold was crossed in this particular area.
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7.1.4 The Sub-Boreal/Sub-Atlantic boundary.

iThe aquatics start to reappear in the pollen
record at th‘Boss from Z2one B onwards, the beginning of
which 18 dated to 3400 + 90 BP. Peaks of both Menyanthes
and Potamogeiogi and occasional records for Iypha and Nuphar
are :ecofdédwfrom the end of Zone B and Zone C, The fleld
stratigraphy does'not suggest that these changes can be
related to hydroseral development on the site itself, so
it seenms likely‘that a gradual increase in wetness occurred.
This change, which.may have covered a perlod of several
centuries, may be associated with the deterioration of
climate at the Sub=-Boreal/Sub-Atlantic boundary, Godwin's
Zone VIIbL/VIITI boundary.

At May Moss, Typha records are frequent in Zone
C and aquatic pollen 1s recorded sporadically throughout
the profile above this. As was mentioned before, §pn§gggg
levels increase markedly in Zone C and remaln high hereafter.
The same thing is observed at Simon Howe Moss, where, however,
the rise in Spha gg 1s rather later in Zone C. The Potamogeton
peak, however, is earlier, near the beginning of Zone C
and records for other aquatic specles occur in late C or
early D.

Peat at the two northern siﬁes; Moss Slack
Goathland and Gale Field, 1s thought to have started to
accumulate early in Zone C., If this is correct, it suggests
that the initiation of peat growth at these sites was
assoclated with the Sub-Boreal/Sub-Atlantic transition.
The peat at Simon Howe Moss appears to have started to
accunulate shortly before the beginning of Zone C, 1i.e.
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earlier than at Moss Slack Goathland and Gale Field. If a
deterioration in climate at the Sub-Boreal/Sub-Atlantic
boundary was responsible for the initiation of peat growth

in all three cases, 1t must have been a gradual deterioration
which was felt first on the higher areas and sometime later
in the 1owlands. Thus there would ’ . seem to be fairly
convincing evidence for some sort of climatic change at

this boundary, probably an fncrease in wetness.

7.1.5 Changes since the beginning of the Sub-Atlantic.

There are few other signs of climatic change
on the diagrams, although the siowing down of peat formation
at Fen Bogs in Zone E (dated to between 1060 + 160 and
390 + 100 BP) might be connected with the warm epoch of
1150~1300 AD mentioned by Lamb (1966). Periods of
increased agricultural activity may well reflect amelibratlng
climatic conditione; allowing more merginal land to coxe
into cultivation, but it is difficult to tell this from
the dlagrems. It must be noted that the latter part of
the Z2one E clearance phase corresponds approximately to
the "Iittle Optimum", while the decrease in clearance
activity in Zone F at Fen Bogs could reflect the colder
 spell known as the "Little Ice Age". Evidence will be
presented below (chapter 8) to suggest that Zone F
co:respon&ed to a phase of arable cﬁltivatlon concentrated
on the lower éiound during which some pastoral activity
on the higher areas was sbandoned. It is interesting to
ponder the possible effect of the climatic deterioration
of the "Iittle Ice Age® on farming in the marginal upland
areas. It may be noted, too, that some of the pastofal
actlvity was apparently resumed in Zone G, after the cold spell.
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Conversely, it must be remembered that human
interference can alter the micro-climate in & number of
ways, and there are many examples on the diagrams of micro-
climatic changes caused by human activity, which themselves
caused changes in the vegetatien. An example 1s an expansion
of Fagus, Betula or Corylus after clearance, as these
speclies respond to the increased light. Simllarly, many of
the hertaceous specles which were common in the Late-glacial
period, before the development of closed forest conditions,
were able to re-establish themselves after deforestation
by Man's activities. These species were simply responding
to the changed micro-climate, which had been brought about
through hﬁman interference.

To conclude, 1t seems that there is significant
evidence for the climatic factor in vegetation development
for the early part of the Post=glacial and for the Sub-
Boreal/Sub=-Atlantic boundary. Evidehce for the Boreal=-
Atlantic Transition and for the Atlantlc/SubeBorealmboundary

is scanty on these dlagrams. As has beeh noted_by Fanley
(1951) and many others, once & closed forest was established
it would be able to maintain itself despite short-term or
- minor fluctuatlons in climate, and this may explain why
these boundaries are not easily seen on the &iagrams. |
It 1s noted that the effects of Man.often initiate climatic
changes and in particular alter the micto~climate, but 1t
becomes increasingly difficult to separate the effects of
Man from those of climate as human interference beccmes

more intensive.
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7.2 The Edaphic Factor.

7.2.1 Geperal Discussion.
The relationship between vegetation and eoil is

dynamic and hence changes in the one will affect the other
to a greater or lesser extent. The nutrient levels required
by certain plants are such as to make associations between
particular soil and vegetation types unlikely. For example,
deciduous woodland requires a fairly nutrient-rich soil
and 1s not usually found on very acld soils. The present
soills of the North York Moors (vide supra, 2.5) are nearly
all more or less podzolised} especlally those developed
over the Deltaic rocks. Yet pollen analysis suggests that
most of these areas were covered with deciduous woodland
in the Atlantic and Sub-Boreal periocds, so the soils

must then have been of a different type.

Dimbleby (1962) has presented evidence from
sltes on the Tabular Hills and also on the main watershed,
where Brown Forest solls were discovered buried under
Bronze Age barrows. The pollen spectra from these buried
solls show that the landscape was largely wooded at this
time, with a fairly high percentage of Iilia, so this
presumably represents the climax foresi of Zone VIIa.

The podzols of the so0ils surrounding these barrows were
observed to go over the tops of the mounds, suggesting
that podzolisation post-dated the erection of the barrows.
If there has been & change 1n soil type it 1s possible
that this would have caused a change in the vegetation

towards more aclid~-tolerant species.
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The podzolisation of the soils must have been
causged by 1ncréased-1eaching; removihg mineral nutrients
to the lower layers where they are unavailable to—plants.
Pearsall (1950) has suggested that the increased fainfall
at the Sub~Atlantic boundary might have brought about
increased leaching, which in a marginal environment like
that of the North York Moors might be sufficient to initiate
a soll change, which would in turn lead to changes in the
vegetation, such as the spread of Calluna.

This view i8 rejected by Dimbleby (1962) who
claims that the dominance of Calluna is the "end-point"

of the sequence from Brown Earth to Podzol, but neither

the cause nor even an essential requirement for the change,
He proposes instead that forest cleaiance was the prime
cause, exposing the soll to the full force of the rainfall,
from which 1t had been protected by the closed canopy
forest, and removing the vegetation which“pumped® nutrients
up from the lower layers of the soll. This idea is baged on
the assumption that the whole watershed area was covered
with closed canopy forest in the Atlantic, a conclusion
not upheld by Cundill (1971) or by this work. However,
there 1s good reason for agreeing with Dimbleby that the
onset of podzolisation often followed forest clearance by
Man, No direct measure of the podzolisation of the solls
can be obtalned; nevertheless, the relationship between
Callunetum and Podzol appears close'enough to make a

study of the former a reliable gulde to changes in the
latter..
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7.2.2 Evidence from the pollen diagrams,
There are considerable differences between the

Calluna curves on the pollen diagrams in this study, which
sﬁsgest that there were variations within the area in the
date of the onset of podzolisation. At May Moss the Calluna
curve 1s high from Zone VI onwards, which indicates some
areas of heathland vegetation and podzolised solls dating
from tefore the Atlantic. The Ericaceae curve 1s also
notably high in the part of the diagram prior to the Ulmus
decline. In Zones A, B and C, the Calluna values are very
high, but they decline again after this and do not regain
thelr high values even at the top of the diagram. The
apparently lower values recorded from Zone D onwards may
be a result of the percentage basis of the diagram. As
other non-arboreal specles increased in importance the
relative position of Calluna may have declined, although
its absolute values may not have decreased. At any rate, 1t
seems that there 1s good evidence from this site to suggest
that the podzollsation of solls and dominance of heath
vegetation were features of the higher parts of the
watershed ffom Boreal times onwards and that deciduous
forest and 1ts associated Brown Earth soil did not cover
all areas eveh during the maximum extension of the Quercetum
At Fen Bogs, the rise of Calluna 1s somewhat
later than at lay Moss, but agaln preceeds the mid-Bronze
Age, and values for Zone B (mid- and late=Bronze Age)
are not appreciably higher than those for 8one A (Neolithic
and earl&-Bronze Ase). This does not lend support for
Dimbleby's theory that the clearance of the forest which
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initiated the trend towards podzolisation was mid-Bronze
Age in date and attributable to the Collared Urn culture,
(Dimbleby, 1962)., At Pen Bogs, Simon Howe Moss and Moss
Slack Goathland, an important increase in heath specles
is seen at the end of Zone C, corresponding with a phase of
woodland regeneration. At these sites Calluna: does not
behave like Gramiheae or any of the major clearance phenomena
but expands when these decline, This strongly suggests
the spread of heath vegetation on to solls which had
deteriorated after the abandohment of agricultural activity.
On the lower areas, however, the woodland was able to
regenerate, as 1s shown by the Gale Fleld dlagram where
the Calluna curve remains low throughout Zone D énd the
expansion 1s in Zone E, when the local woodland was cleared,

On the diagram from Fen Bogs a decline in the
Calluna and E;icaceae curves is seen in the latter part
of Zone E which corresponds to a clearance phase. At the
end of this phase the Callﬁﬂa curve rises égain and reaches
ver& high values which are maintained throughout Zones F
and G. A similar effect is seen on the diagrams from Moss
Slack and Simon Howe Moss. This suggests that the trend
towérds podzolisation and heath vegetation 1n Z2one D was
at least partially reversed in Zone E, and that the present
day dominance of Callunetum_on podzoliéed solls dates
from the end of the Hiddlé Ages.

7.2.3 Conéiﬁéions.

Thﬁs the evidence from these pollen dlagrams
is not explained by Dimbleby's idea of bodzolisation of
soils dating from mid-Bronze Age times. There 1s seen to
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be considerable variation in the date of the onset of
podzolisations some areas appear to have had a heathland 3
flora a®d podzolised soils from the early Post-glacial,
whereas in parts of the lowlands heath vegetation was
unimportant until the last millenium. In all cases the
agsoclation with forest clearance seenms évident. in
accordance with the main part of Dimbleby's theory.

Where a closed canopy forest never existed, Brown Earth
solls would not have developed.'Where deciduous woodland
was established Brown Eartﬁ solls were maintained until a
period of extensive deforestation allowed the process of

- leaching to operate for a long period of time undisturbed.
This happened in Zone C (Iron Age/Boman times) in some areas
and in Zone E (Middle Ages ) in others. In both cases
when the clearance was over and agricultural pressure
decreased heath vegetation established itself on the
lmpoverished s0ils. _

Thus the essential requirement for the change in
solls seems to be a 10ng'period of deforestatloh, as
postulated by Dimbleby. EHowever, this 1nf1tself'sugggsts:.
that the small-scale, temporary clearances of the mid-

" Bronze Age would not be sufficient to lead to the widespread
podzolisation of solls. Even after the lengthy clearance

of Zone C the changes in .soils and Végetation»were not
irreversible, as in Zone E the heath species decline again..
Dimbledby (1952¢c) has suggested that the present podzollsed
soils can be reconverted to Brown Forest soils within

sixty years when ploughed and planted with_ggggig, 80

even the very extensive spread of heath vegetation and

podzols from Zone P onwards may not be permanent.
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7.3 Zhe Anthrop@genic factor.
Although in the previous two sections evidence

has been cited for the part played by environmental factors
in the development:of the vegetation cover, it is clear
that Man must be regarded as another potent factor.
Since Neolithic times, at least, lan has been the potentially
dominant influence on the vegetation, his effects increasing
in extent and intensity with time. No palynologlist today
would deny the 1mpor§ance of the anthropogenic factor in
vegetétion history, yet it has proved Just as difficult
to assess in detall as have the environmental factors.

In the past much attention has been given to the
problem of the causes of vegetational changes. Often
this has involfed the reinterpretation of changes-fofmerly
attributed to climatic events as changes caused by Man;
for exemple, the T411a decline (Turner, 1962); the VIIb/

VIII boundery, where the expansion of Fagus and Cérginus

is now thought to have been influenced by Man's opening

up of the forests; and the Ulmus decline, whose cause

has occasioned much controversy and which has 1ts climatic
and its anthropogenic proﬁonents. Determinists would

argue for the influence of climatic change on lan's
activities; on the other hand, Man's actions often initiate
changes 1n micro-climate or solls, as was noted in the
previous sections. Thus there 1s a very close limk between

the environmental and anthropogenic factors.
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7.3.1 Evidence from the pollen diagrams,
The recognition of the anthropogenic factor in

pollen dlagrams i1s based on twe maln criterias; changes

in the arboreal/non-arboreal pollen ratio which canrot

be explained adequately by environmental changes alones
and the presence of certain species commonly assoclated
with Han and known as "cultural indicators®. These include
both 1nd1genous-spec1es which were present in small numbers
throughout the Poste=glacial period and benefitted from
human activity (e.g. Plantagbllanceolata; Bumex spp.,
Artemisia; Centaurea czgnué); and also exotic specles
4ntroduced by Man (e.g. Cerealia, BhﬁuluéZCénnabis, épggg,
Picea). Either one of these major criteria may be used

to indicate anthropogenic influence, but in most cases
boﬁh are found together.

Turner (1964) has distinguished three main types
of chahge on pollen diagrams which may be classed as
anthropogenic..Firstly there 1s a set of changes in the
arboreal pollen with no related changes in the non-arboreal
pollen. Such a situation, Turner believes, 1s typicsal
when Man's activitleé are confined to using the nétural
products of the forests. Secondly theie are more marked
changes in the arboreal pollen and small scale increases
in herbaceous.pollen. such ag are found when Man begins
to control the natural vegetation for hils own purposes
without actually introduclng new specles. Thirdly there
are large-scale decieases in arboreal pollen and increases
in non-arboreal pollen agsociated with the agricultural
use of land and the replacement of natural vegetation

with species planted by Man.
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Turner cleims that:

"Any one of these changes would be sufficlent to
indicate the presence of prehistoric cultures
in an area and the absence of the increases in
the herbaceous pollen types commonly regerded as
agricultural weeds cannot necessarily be regarded
as a serlous argument against an anthropogenic
interpretation of changes in the tree pollen
frequencies."

(Turner, 1964).

Following this, Smith (1970) has described
changes in arboreal and shrub pollén values which are
tentatively assigned to Man's influence; these include
the Tise of Alnus in the latter part of Zone VI and the-
Cogxlus maximum in Zone V.

However, it 1s impossible to be sure of the
presence of the anthropogenic factor when neither of the
two criteria discussed above 1s found. In the absence of
definite cultural indicators, changes in the arboreal
pollen curves cannot be assigned conclusively to the
agency of Fan, and no such features are recognised on
the dlagrams from Fen Bogs and May Moss as indicative of
the anthropogenic factor. Nevertheless, there are signs
‘of Man's activity before the Ulmus decline on both diagrams,
and these are deecribed in detail elsewhere (chapter 8).
In every case, the anthropogenic interpretaticn is basged
upon- changes in the non=-arboreal peollen and in the earlier
phases at Fen Bogs such changes are not accompanied by
any significant changes in.the arboreal pollen spectra.
Therefore, we might add a fourth category to Turnert's
11st, where the effects of early Man are seen in an

expansion of some herbaceous species which does not

depend upon any marked change in the forest canopy.
Similar features have been noted by other writers, e.g.
Simmons (1964) in his diagrams from Dartmoor.
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This might be seen as an alternative to Turner's
first category and rore applicable in upland areas where
closed canopy woodland was not established everywhere.

In such sltuations the effect of lesolithic man might
well have been to enlarge natural clearings, probably
for hunting purposes, rather than to crop the forest
trees. Assoclated gathering activities might have cropped
the trees, but with minimal effect on the vegetation
pattern;

All the other changes on the pollen dlagrams
in which an anthropogenic factor has been recognised
fall into one or other of Turmer's second two categoriles.
In a subsequent paper (1965) Turner distinguished three
main categories of woodland clearance produced by these
changes..The first type she called "small tetiporary

clearances", in which Gramineae pollen reached 20% of

arboreal pollen. By very close sampling (% inch) and
radiocarbon dates, Turner established that these
clearances lasted approximately fifty years. The second
type she calle@ "extensive clearances®, Whlch'were much
larger-gcale features, lasting several hundred years,and
in which Gremineae pollen reached 1007 of arboreal
pollen. Thirdiy she,dlstlnguished 'cdhplete clearances",
which had remalned uopen until the present day and which
generally dated from the last few hundred years. In these
Gramineae-values exceeded 2005 of arboreal pollen.

On the diagrams in thls study & number of small
temporary clearances are seen thioughout Zones A and B.
In Zone A they are relatively rare and'small-scale; but
in Zone B they result in larger fluctuations on the total
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pollen diagrams and & generally higher level of non-arboreal
pollen. The Aifference between Eones A and B is well seen
on the total pollen diagram from Hay Moss where the =
amplitude of the fluctuations in the curves 1s seen to

be larger in Zone B than in Zone A,/and non=-arbdoreal
pollen is c.30% and 50% in Zones A énd B respectively.
The time-scale involved can only be guessed, but 1t seems
that Turner's fifty years is only an average figure, 8s
clearly there are great differences in scalé between

the clearances in Zone A and those in Zone B at May Moss.
In all cases . these small temporary clearances are seen
on the disgrams as both changes in the arboreal/non-
arboreal pollen ratio and also records for cultural
indicators which are indilgenous specles, e.g. Planﬁago
lanceolata and Bunex spp.

Although there are size varlations in the small
temporary clearances, there does seem to be a significant
difference 1n size between the largest of these and the
"extensive clearances® described by Turner. In the extensive
clearances, 1n addition to the indigenous cultural indicators,
exotic speciés are recorded, the most significant of whilch
is Cereéiia. This suggests that a basic diffe:ence.in
activity was involved, a point which will be discussed
further below (chapter 8). The extensive cléarances have
been used as the basis of the zoning from Zone C onwards.
The first of these (Zone C itself) involves a much more
substantial decrease in the shrub and arboreal pollen |
curves than did any of the small temporary clearances,
and non-arboreél pollen values reach to over 0555 of
total pollen by the end of the clearance at Simon Howe

Moss, while Gramineae values exceed 1005 of arboreal pollen.
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At Fen Bogs the boundaries fo%he clearance are dated
and it 1s seen that it covered a time span of some 750
years. Zones B and G eihibit similar features and in
both cases the evidence of changes in the arboreal/
non=arboreal pollen ratio 1s supplemented by abundant
records for cultural indicators. There can be no doubt
that the anthropogenic factor was paramount in producing
these changes. |
It is difficult to distingulsh on these dlagrams

between Turner's "extensive™ and "complete® clearances.
Even the last extensive clearance of Zone G cannot be

regarded as belng complete; since the surface samples
show that modern afforestation is reversing the trend of
the cléarance. On the dlagrams from May Moss -and Simon
Howe Hoss the last clearance 1s not so intensive as the
earlier ones, but on the Fen Bogs diagram the intensity
of the Zone G clearance does seem to exceed that of the
extensive clearances of Zones C and E by a narrow margin.
This 1s not because of an increase in Graminéae values,
however, as theée are lower in the final clearance than
in the othér extensive clearances. Graminééé values cannot
be used in the way Turner suggested on these diagram#;
as the Zone C and E ciearances both have Graminese values
exceeding 2005 of arboreal pollen at Fen Bogs. & figure
such as the 200 must be regarded as an arbitrary one
which may not aﬁply to dlagrams from all reglons. & more
applicable feature by which the final clearance might be
distinguished in this particular case is the dominance.
of the Callunetum ; but while this 1s marked at some

sltes, such as Fen Bogs, 1t is less marked at others,
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such as Simon Howe loss. It would seem that there 1s no
satisfactory way of distinguishing between the extensive
andvcomplete clearances on these dlagranms.

To summarise, the anthropogenic factor has been
recognised on these diagrams by the presence of both
fluctuations in the arboreal/non-arboreal pollen ratio
end also cultural indicators. It has been seen as an
element in the small-scale expansion of'certain herbaceous
specles within a generally wooded environment prior to |
the Ulmus decline; as the initiating factor in a series
of changes involving small temporary openings of the
woodland canopy; and as an essential factor in the creation
of large-scale clearings lasting for several centuries.
Thus the anthropogenic factor is seen to have been a very
important one in the vegetation history of the area, but
its inter-relationship with the envirommental factors

must be stressed.
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CHAPTER EIGHT. CEANGES IN XAND USE.

In this chapter 1t 1s proposed to exsmine 1in
more detall the clearances mentioned in the last chapter
and attributed to the hand of Man. In particular, attention
will be peid to the land use types indicated, and attempts
will be mede to link these to the archaeologlcal and
documentary evidence for the different pericds.

8.1 The period prior to the Ulmus decline,
At Pen Bogs, although some herbaceous species

indicate open ground in the vicinity right from the start.'
there are certaln periods within the part of the dlagranm
before the Ulmus decline when definite openings of the
canopy are suggested. Thus it was noted at Simon Howe

Moss that the curves for Calluna.and Gremineae seemed to
have & reciprocal relationshlp in the early part of the
dliagram, and the same phenomenon can be obgserved at Fen
Bogs. Calluna sfarts at values of over 2%, suggesting

that there were small areas of heath even in Zone V,

From the field stratigraphy it seems unlikely thet these
were on the site itself and so they probably relate to

the higher ground in the region. The Calluns curve falls,
however, together with that for Cyperaceae, when a small
peak of Graminese occurs at ¢. 900ck, This 1s accompesnied
by the flrsﬁ.Pteridium on the diagrem and is the start of

& perlod of frequent lelampyrum records. The aquatics
dlsappear temporarily, so 1t i1s possible that this represents
a spread of grasses on to an areg near the site itself,

but there is also a record for Rumex acetosga and for
Artemisia, Umbelliferse and Cruciferase. The effect on
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the Calluna curve 1s seen to mirror that of Gramineae
-end the other her®s mentioned above, and once gggg;gggg
decrease again Callunse expands once more, suggesting
that the“grasses had replaced heath vegetation which was
re=egtablished after the clearance phase.

Another expansion of Gremineae occurs with a
peak ot ¢.830cm, and agdin causes a decrease in the curves
for Calluna and Cyperaceae. This time there 1s an isolated
record for quntago—lgnceolata (810cm) and a small peak
of Compositae jumst before that of Gramineae, and the
Melaﬁpx;gg values culminate 1in a peak}at c.820cnm,

No effect 18 noted on the total pollen dlagram, and agein
i1t 18 suggested that the expansion of grasses and herbs
wags at the expense of the heath vegetation on the higher
parts..

From 750cm to 71i0cm, a similer but larger=-scsle
sequence of events is seen. The peak of Graminééé' is
more noticeable this time and the recovery of Calluna
and Cxpé;ééeae at 7iCcm is very marked. Other herbaceous
species agsociated with the Gramineae peak include
Bublaceae, Crnqifeiae and Succiss, butiMeiaméigﬁm and
Fllipendula decline. This time the total pollen diagram
records the changes and a decrease in both arboreal and
shrub pollen is seen at 750cm, Ulmus suffers most and
élggg decreases too, but Betula, Fraxinus and Salix
increase. Evidently this was a more important expansion
of grasses, affecting not only the heath and sedge
vegetation of the higher ground but also parts of the
tree and shrudb layers.
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At c,700cn another'expansion of non-arboreal
pollen 1s seen on the total pollen diagram, this time.
mostly at the expense of shrubs. Gramineae rise more
slbwly than in the previous eplsodes, to reach a peak at
about the Ulius decline., The Calluna and gxgefaééée
curves decline and expand agailn to reclpfocate this
pattern. Ptérldium values are very high, and Helampyrum

hes a small peak at c,700cm gnd a bigger one at the Ulmus
decline. Other herbaceous épecies with high values include
Potentilla, Roszceae, Succisa and Filiﬁéndula, and there
are records for Sahggiédrba officinalis, Ar#emisia,
Compositae, Umbélliferae, Chenopodiaceae, Cruciferae,

Lxcggis,vBumexdécetosa,and for Plantago 1ancediata from
the Ulmus decline onwards. Fraxinus and Sglixﬂ expand
agaln, although Corylus does not risge until after the
Ulmus decline. The whole episode seems to last from c,700cm
to ¢, 590cm,

The foregoing changeé gseem to have been falrly
similar, bﬁt each one has been more marked than the last.

In each case an expansion--of grasses is primarily responsible
for the change and some other herbaceous specles also
beneflt. Thls suggests clearings, firstly on the higher
ground where the forest thinned out but later also on the
lower areas, at the expense of the shrubs and even of the
forest 1ltself.

The May Moss dlagram does not record a similar
picture;-apd here, although there is a definite rise of
Gramineae ﬁefore the Ulmus decline, np.feciprocal relationship
18 seen with the curves for Calluna.andfczperaceae,

although the Ericaceae_curve shows a suggestion of such
an effect., At this site heath vegetation was a more
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Aprominéif component of the vegetation from the Borealw
Atlantic Transition onwards than it was at Fen Bogs and
the lncrease 1n grasses was evidently not at the expense -
of-these specles. The totel pollen diagram indicetes a
decrease in shrub'pollen from ¢.530cn onwards, and this
is seen in the Co;xloid curve, which decreases as Gramlneae
expand. It appears that the clearing was in the area of
shrub vegetation, probably at the wocdland edge, and this
and the fact that it imnediatél¥ preceeds the Ulnmus
decline suggests that this corresponds most closely to
the last of the clearings noticed at Fen Bogs. There are
very few herbaceous specles other than Gramineae involved
here, the only significant records being occéslonal ones
for Artemigia, Compositae and Chenhopodlaceae. Fraxinug
and Betula follow a similar pattern to the Greminese
curve, apparently teking advantage of the lncreased light
to spread into the clearings. :

The Ulmus decline 1s very sudden at liay lHoss,
but, as at Fen Bogs, 18 seen to be et the culmination
of & long psriod of clearing and is not an 1solated event.
Simmons (1969) finds a suggestion of clearance just before
the Ulmus decline at his sltes a 1little further west on
the North York loors, so 1t could be a reglonal phenomenon.
&11 these clearings could have been made by fire, so
lightning camnot be ruled out as & possible cause,
especially for the earlier ones at Fen Bogs on the
higher ground. However, the later ones are too long to
have been caused by lightning alone and the conclusion
seems inescapable that these were at least partly the work .
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of Man. There are no signs of cultivation at either site,
so some assoclation with animals seems likely, to produce
succulent grazing either as balt for game animals or as
fodder for domestlic herds.

The effect of Mesolithic man on his environment
has long been a point of controversy. The traditional
passive role assigned to him by writers such as Clark
(1936) and Godwin (1965) has been challenged recently by
others, e.g. Smith (1970), Dimbleby (1961) and Simmons
(1968). Both records of non=arboreal pollen, e.g. of
?ianﬁagd-iandeolata before'the-glggg decline, and changes
in'the arboreal pollen have been clted as evidence for
anthropogenic change. In particuler, en increase in Corylus
has been suggested as a probable effect of human activity,
although no such effect 1is indicated on the diagrans
presented here.

Most writers stress the part played by fire,
and Durno and McVean (1959) £ind evidence for the destruction
of several forests in the Atlantic period in Scotland.
Dimbledby (1961) points ouﬁ'that Af Mesolithic man used
fire to drive game the effects on the vegetation could
have dbeen out of all proportion to his numbers. Conclusions
about Mesolithic clearances must be only tentative,
however, and at many of the upland sites the ﬁeat does
not go back far enough for reliaeble dating of the changes.

The abundant archaeologlcal remains of Mesolithic
man in thls area have been described in an earlier chapter
(3.1).It will be recalled that there were sites wery

close to the study area, a particularly large one being
at Simon Howe, to the west of Fen Bogs. Sites to the east
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are fewer and the main concentration seems to have been
on,the higher parts of the mailn watershed., Activity on
Simon Howe Rigg and Cragstone Rigg might well explain the
noticeable clearance episodes at Fen Bogs} while the less
marked effects at May Moss are in keeping with the lack
.of archaeological evidence further east.

The culture, as described by Radley (1962) et al,
seems to have been a hunting one rathexr than a herding
one, as no remalns of domesticated animals have been
found. It has already been assigned to the later Mesolithic
period and it has been suggested that 1t may have continued
into the Neolithic time-period} possibly incorporating
some of the Neolithic arts from immigrants of this culture.
Indeed, Smith (1970) claims that the use of the terms
'Mesolithic' and 'Neolithic' cloud the real issues. If
Mesolithic man did continue to live a basically hunting
existence on the higher ground until after 3000 BC in this
area, this would explain the relatively long clearance
phase from ¢,700cm to 590cm at Fen Bogs and from c¢,530cm
to 480cm at May Moss, incorporating within it at both
sites the Ulmus decline, which 1s dated at Fen Bogs to 4720
+ 90 BP, If the Ulmus decline itself 1s to be attributed-

to Neolithic man, this point could represent the incorporation
of Neolithic practices into the Mesolithic culture.

The earlier épisodes at Fen Bogs are more difficult
to explaih: They do not involve any reduction in the
woodland cover but simply concern changes in the relative
abﬁndance of Calluna and Graminese on the higher ground.
If their anthropogenic nature 1s accepted it suggests
Mesolithic act;vity earlier than the cultures described
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"', so far from this area. They are presented here simply
' f;q§¥¢hahges_on:ﬁhe“pollen diagrams-wnich claim our
.~ attention, although their cause is not at all clear.

LTB.Z‘~Tﬁé»¢1eafénce§-of‘Zone'A

The UImus decline has probably receiVed too
much rather than too 1little attention from palynologists,

‘and 1t hBS‘beQn suggested above that here-it represents

the culmination of & longer perioed of human activity.
However, the evigence'for climatic change has been

described in the last chapter and cannot be dismissed.

Smith (1970) sums up the situation when he suggests that:

®at the Atlantic-Sub-Boreal transition we are

' dealing with & complex of effects and that, in
different areas, different factors or combinations
of faetors may have been. critical for the
vegetation. The demonstration of a brief late
Atlantic clearance in:County &ntrim (Newferry
and: Ballyscullion) allows of the conjecture
that the landnam phase might be one of a series
o’ snch clearances and:that during the landnam
‘phase the vegetational changes are 1nten31f1ed
becausé of a synergistic cllmatic effect.”

After the UImns- decline; however, the effects
on the vegetation may have been rather different, as

‘agriculture and not merely hunting was involved. We may

consider first the clesrances of Zone A &t Fen Bogs and

May Moss &nd then compare them to those prior to the

, Ulmus decline,

?Shnrt1§ after the Ulmnn decline at Fen Bogs an
1nmash strtpe wae ‘encountered 1n the profile. This has been
explained (&, 1 3)as the result of erosion of material
from the sides of Newton Dale and deposition on the mire

=su;face-by one eof the soaks. As it comes so soon after

ﬁne-Ulnnéﬁdééline3 the possibility of human clearance of
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woodland causing this erosion canmnot be ruled out. Sampling
was carried out at a closer interval across the inwash
stripe itself end a very rapid succession of changes was
noted. The Graminege curve 1s at high then low values and
the Calluna curve has the opposite pattern of low then
high values. The arboreal pollen behaves in a strange way,
with low then high Pinug, Ulmus end Tilie, and & pattern
of low=high-low for gggglg. Values for Plantago lanceolata
are high and those for Filipendula and_Melampyrum are

stlill high from the clearance phase during and before the
Ulmug decline. Records for aquatics and fern spores
probably relate to local vegetation at the site. It seems
likely that there is a bigger'tihe gap between the bottom
and top of the inwash stripe than 1ts width would suggest,
and that a hiatus occurs at this level. From the samples
from the stripe itself it appears that after the end of the
clearance phase & recession of the Gramineae curve took
place and a corresponding expansion of the Calluna

curve and regeneration of most of the forest trees.

The inwash stripe 1s followed by a larger clearance
seen on the total pollen diagram from c.580cm to 555cm,
with a very marked peak of non-arboreal pollen caused by
a freak count for Melampx; . Again Ulmus suffers most
markedly} but all the other trees excéept Frgxinus decrease
too} as do the shrubs. High Gramineae values are accompanied
by records for Fllipéndula, Potentilia, Roggéeae, ggggg 8pp. ,
Artehisia. and others., Pléntago lanceoclata, however, 1s
hardly recorded, and there are no cereal pollen grains.
There does not seem to be much difference between this
clearance and those described before, and there 1s nothing
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to suggest either selective felling of Ulmus (as postulated

by Troels-Smith, 1953) or cultivation, as in the classic
lapdnam clearances (Iversen, 1949). There are no more
definite signs of clearance on this dlagram until the
A/B boundary, for which a2 date in the middle Bronze Age
is avallable (3400 + 90 BP). Therefore, the diagram indicates
a continuation of small-scale clearings 1in assoclation
with hunting or herding rather than cultivation, similar
to those made before the Ulmug decline, throughout the’
Neolithic period and probably the early Bronze Age.

At May Moss the Ulmus decline 1s more dramatic
and shows up cleariy on the logarithmic scale at 490cnm.
It 1s followed by a recovery of arboreal pollen and Ulmus
in particular, and then a gradual decline to the A/B
boundary. In the 1nter§en1ng Zone A Gramineae values are
high in the latter part, reaching their peak at the A/B
boundary} but no clearances can be seen before this except
a small Gramineae peak between 470cm and 460cm. Pteridium
follows a similar pattern of a gradual increase in the
latter part of the zone, as does Plantago lanceolata.
Records for other herbaceous specles are not vexry frequent,
consistiﬁg of occasional ones for Filipendula, Artemigia,
Umbelliferae and Urtica,

Thus on the evidence of these two sites 1t seems:
that Neolithic and early Bronze Age people did not :have a
very significant effect on the vegetation in this area.
It will be recalled (3.1) that the archaeological evidence
for these people 1s mainly confined t6 the area to the
south of the Moois. Mesolithic people, on the other hand,
probably remained in the area well into the Neolithic,if




186

not into the Bronze Age time=-period, presumably practising
a hunting economy, although possibly with some embellishments
from thelr Neolithlic neighbours to the south.

8.3 The clearances of Zone B. _

Zone B opens with the clearance at the A/B
_ boundary noted above. At Fen Bogs this is dated to 3400
* 90 BP, and the end of the zone and opening of Zone C
has a date of 2280 + 120 BP. Thus Eone B is seen to span
the mid~- and late=-Bronze Age, for which there is much
archaeological material to ald the interpretation of the
pollen dlagrams. Bight at the top of the zZone 1s the beginning
of the Iron Age, and an examination of the total pollen
dlagram reveals that the expansion of non=-arboreal pollen
which defines Zone C begins somewhat before the top of
Zone B, at ¢.275cm. In this very top section of the: zone
cereal pollen is recorded and for this and other reasons
it is suggested that the radlocarbon date is a little
above the B/C boundary. '

Thus in Zone B at Fen Bogs there is no cereal
pollen, but other herdaceous species are more common;'
particularly Plantago lsnceclats, Filipendula, Potentilla,
_,Bbsaceaé end Artemisia, and«aléo"Bnm;#:gqetpsd; Cgmpogitae;
Umbelliferqé;fChenopodiaqeae, Cruciferse end Lychnis,
Godwin (196g) has distinguished Plantago lanceolata, Bumex,
Artemisie end Banunculaceae as indicators of pastoral
agriculture ; and Cerealia, Compositae, Cheropodiaceae,
Crugiferaé,,Centaurea'dxgnusiand-othéfs aé-indicators of
arabie agricultﬁre.:These specles can only be used es
guldes, however, as some of them, e.g. Cbgpogitae; may be
found under both systems, and intensive grazing may
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preveﬁt the flowering of plants such as EFlantago.

It can be seen that there are more of the
pastoral indicators in the Zone B clearances at Fen Bogs
and none of the definite arable ones, e.&. Qg;gglyg‘
o;,Centguréé“diénﬁs; Turner (1964) hasjdeviéed an arable/
pastoral index which 1s calculeted by.expressing~g;gg_;g_
lanceolata as a percentage of the total of Pla ntago SpP. » '
Composltae. Cergalia Cruciferae, Artemisia, and Chenopodiaceae.z'
If this value 1s less than 15% Turner'suggests it indicates
predominantly arable farming; whereas 1f 1t exceeds 50%
it indicates pastoralism. Within Zone B there are three
main clearances on the total pollen diagram at Fen Bogs,
with peaks at 4200m..390cm and 330cm. The arable/pastoral
indices for each of these peaks have been calculated and
are as follows: 80%, 85%, and 85%. All three figures are
well over the percentage which indicates pastoralism
according to Turner. The Pléntégé'iahceoiafé curve 1is
Aindeed a conspicuous feature of Zone B, but none of the
other herbaceous specles typlcdl of human‘activity is
prominent.

We may compare the situation at Fen Bogs in Zone
B with that at May Moss. A gradual increase in clearance
phenomena was noted at the latter site in the top part of
Zone A, and this trend is continued over the A/B boundary,
reaching its peak at 410cm. Another increase in Graminesae
reaches a peak at 370cm and another at 320cm, both seen
clearly on the total pollen dlagram. Simllar peaks are
observed in Pléntagd léndeoléfé, Other herbaceous species
recorded include. Plantago maﬂor[media, gggg;‘ Filipendula

gg_gg;_gj_._a‘, ggpositae, Chgnggodiacgae. Urtlica and
Banunculaceae._Pterid; 1 expands Just after each of these
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clearances. Decreases are seen in the forest trees
corresponding with these peaks. All the trees of the
m_gl_ Mixtum are involved and Cor lug 8, although
Fraxinus and ___g;g increase throughout the Zzone, At
May Moss, as at Pen Bogs, no cereal pollen is recorded
' until the B/C boundary. If the arable/pastoral indices
are calculated‘for the peaks of the three clearances
the figures are 86%, 87% and 95%. Again, these figures
indicate pastoralism and there are no indications fronm
the pollen dlagrams of any arable farming. '

In an earlier section (3.1) it was noted that
the main culture from the mid-Bronge Age in this area
was the Collared Urn culture. Although much is known of
the burial customs of these people, comparatively little
is known of their way of life. The so-called settlement
sites of Elgee (1930) have often turned out to be something
else, sometimes Iron Age earthworks, so it is not certain
whether they 1lived on the higher ground, where their
barrows are found, or lower down, on the upper slopes of
the dales. The densely wooded valley bottoms would have
been unattractive settlement sites at this time;

Pollen analyses from the floors of Bronze Age
barrows on the Hackness outlier of the Corallian outcrop.
were claimed by Dimbleby (1952c) to provide evidence
about the vegetation at the time when the barrows were
constructed. When thése figures are compared with those
from the Fen Bogs and May Moss diagrams, it 18 seen that
they show a greater similarity to Zone A than Zone B,
i.e. they can be referred to the Neolithic or early

Bronze Age at the latest. Non-arboreal pollen comprises
38% of the total pollen, which compares with the situation
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in Zone A; but it is over 50% in Zone B. Among the arboreal
pollen g;ggé_ is low, but Tilla is high, comprising 4.3%
of the total pollen, which shows that this must be prior
to the Tilia_  decline at the A/B boundary.

There 1s little other evidence about the vegetational
context of the mid=-Bronze Age culture, but there are some .
archaeological clues to the land use practices. The stone
walling and irregular plots noted by Hayes (1963) in the
area (e.g. near Struntry Carr, 811025) were mentioned above
(3.1) and the idea that many of the so-called calrnfields
represent clearing of plots for cultivation has recelved
some support in recent years, for example from Fleming (1971).
The dating of these features is very tentative and largely
by asgoéiation} e.g. with grave-goods in the barrows within
the walling, and it has been noted on several occasions
that later archaeological features such as Iron Age
earthworks often enclose remains of an earlier date.

Fleming postulated a shifting cultivation type
of land use during the mid-Bronze Age for the whole of
the North York Moors, particularly the higher parts, in
ﬁhich cereal cultivation was the prime aim and grazing of
animals was & secondary although probably 1mportént
consideration. He produced arguments and hypothetical
figures for the feasibility,of this . pattern of land use
rather than evidence to proYe that it did occur. He argued
that cereal grains had not been picked up by Dimbleby
because his sites (e.g. Burton Howes) were at too great
an altitude, and he thought that later pollen analysis
would reveal their presence at other sites. The Fen Bogs
site 1s at an altitude of 164m OD and recorded cereal grains
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from the Iron Age onwards, but none from this period.
The May Moss site, although at a greater altitude, may
have received a more regional pollen rain at this time
(infra, chapter 9), as the surrounding woodland was probably
thinner, but again no cereal pollen is found until the
Iron Age. '

| Cereal cultivatlon was being practised elsewhere
at this time and cannot have been unknown in the area
(cf. the impressions of cereal grains at three barrow sites
in the area quoted by Fleming (1971) from Longworth's
work.) There is evidence of cereal cultivation from the
Eston outlier in the north of the area (Sockett, 1971)
and Spratt (personal communication) found a fragment of
a saddle quern in a Bronze Age barrow in the same area.
It is quite possible that the "cultivation plots™ associated
with the cairnfields represent arable agriculture in
assoclation with settlement sites, as it is difficult to
bellieve that the middle Bronze Age people did not practise
some cultivation for food. If this is correct, it suggests
that they lived on the lower slopes, between the higher
interfluval ridges and the dale bottoms. Thls would be
the most sensible area to choose for occupation sites
and there is no need to postulate a retreat from exhausted
areas higher up and a last attempt at shifting cultivation,
as d1d Fleming, to explain the position.

Thus the findings from this study are not in
accord with Fleming's ldeas, suggesting rather that the
dominant land use on the higher areas during this period
was pastoralism. This resulted in the clea:ance of areas
within the woodland and the expansion of grasses and
ruderals, especlally Plantago lanceolsta. The mechanism for
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this clearance is not known. Dimbleby (1962) thought‘

that fire was probably involved, ang this might well have
been the most effective way of creating clearings for
grazing, On the other hand, Fleming has argued against

the necessity for the deliberate creation of clearings

for grazing animals and has suggested that the woodland
i1tself would have been more sultable. If he 1s correct

in his reasoning 1t may be the grazing itself which created
the effects seen on the pollen diagrams. To whatever eitent
it was delliberate, a vegetation change was involved 1in

the spread of this pastoralism,which can be distinguished
from the earlier Meso-=Neolithic clearances by the generaliy
lower velues for arboreal pollen on the dlagrams and the

higher values for Plantago lanceclata.

8.4 The extensive clearance of Zone C

At c. 270cm on the Fen Bogs, May Moss and Simon
Howe Moss dlagrams, a sudden very marked clearance is:
seen, reducing the arborealzand shrub pollen values to
much lower levels than those of Zone B. A point just -
above the start of this zone has been dated on the Fen
Bogs diagram to 2280 * 120 BP, which suggests a date in
the early Iron Age for the beginning of the clearance of
Zone C; and a date of 1530 + 130 BP suggests that it ended.
aﬁ about the end of the Roman occupation. This ¢learance
1s one of the most marked features on all three diagrams,
especially on the Simon Howe Méssgone; where 1t has been
suggested above (5.5) that this may represent the clearance
of woodland close to the site, further down the Blawath
Beck valley. It has been suggested (6.3) that the lower
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parts of the Gale Fleld and Moss Slack Goathland diagrams
might be correlated with Zone C, but on these dlagrams
it 1s not a very marked phase. Although the filtering -
effect of the woodland may be held to be chiefly responsidble
for this, it does not seem likely that the clearance was
very close to these siltes and thls suggests that it was
to the south rather than to the north of the study area.

We may examine the features of this clearance
in more detall. At Pen Bogs, two periods are seen when
the Plantago lanceolata vélues are very high; one from
the beginning of the zone to c. 230cm (with peaks at
269cm and 233cm) and the other from ¢.190cm to 170cm, -
with a perliod of lower values in between. The Graminese
curve displays the same effect except that it remains high
for longer after the earlier peak., Other specles which
show a similar pattern include Plantago major/medla, Bumex,
Ranunculaceae, égtemié;ai Rosaceae and Chenopodiaceae,
most of which are amongst Godwin's pastoral indicators.
The arable/pastoral indices (Turner, 1964) for the two
peaks in the first period are 87% and 81%, and that for
the second high period (187cm) 1s 87% also, confirming
the impression that the emphasis was on pastorallsm
rather than cultivation. However, the records for cereal
grains from the first period and of Centénréa cyanus for
the second, show that some arable agriculture was being
carried on as well.

The middle period of the zone is characterised
by lower P;gntago lanceglaté valdes and peaks for Cerealla,
Vicie, Melampyrum, Polygonum snd Cruciferse. The arable/

pastoral index for this period 1s 69%, which suggests a
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greater emphasis on arable agriculture, although it must
be noted that the figure is well above that considered-
by Turner to indicate a predominantly pastoral land use.

As the clearance progresses the non-arboreal
pollén gradually expands and a wider range of herbaceous
species 1s recorded, with taza 1like Centaurea nigras,
Cirstum, Hypericum and Lotus meking thelr first appearances.
As the area of woodland was reduced new habltats would
have been created for herbaceous species, and Godwin (1967)
has noted that many late-glacial species made their return
when the forest cover was opened up through human activity.
Also, the reduced woodland would leéd to an increase in
the pollen catchment area of the sites and some of the
specles mentioned above may have been growlng some distance
away and not have been recorded before because of the
filtering effect of the woodland. '

It 18 interesting that the period in the middle
of the zone when there was more arable agriculture coincides
with slightly more arboreal pollen, or conversely, the low
peaks in the arboreal pollen c¢urve coincide with the
high peaks in the Plahﬁago lanceolata and'dfamiﬁeae
curves. This suggests that the slightly greater emphasis
on arable cultivation was accompanied by & reduction in
the grazing pressuie in other areas which allowed some
local regeneration of trees and shrubs., This is consistent
with the general rule that arable agriculture is a more
intensive activity than pastoralism, and so the peaks of
non-arboreal pollen on the diagram do not necessarily
répreSent peaks of population or human activity, but a
greater emphasis on grazing, affecting a larger area of
land., Some rough calculations show that, assuming the
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peat in this zone to have grown at an even rate, the
first (pastoral) period lasted c.270 years, as did the
succeeding more arable phase. This would suggest a date
in the first century BC for the beglnning.of the arable
phase.

The reduction of the woodland affects all‘the
tree specles except Fagus, which first becomes a significant
element in the arboreal pollen in this zone. Carginﬁs énd |
Acer are recorded also. Salix expands, but othervlight-,
demanding trees and shrubs, such as Betula and'Cdixlﬁs,
decline, presumably because they were growiné in the areas
used for agriculture. This raises the interesting question.
of where gggﬁé was growing if it was not affected; but-
the answer could be that it was some distance away and
its pollen began to reach the sites in greater quantities
once the local woodland was reduced. Tauber (1965) has
noted that Eaggér pollen grains are particulérly susceptible
to filtering. .

) We may look now at the other two dlagrams which
record Zone C clearly. At both of these a three-fold
pattern can be distinguished. At May Moss, there is a
peak of Cer;;iia near thé beglnning of the zone, which

lasts to c¢.250cm. The arable/pastoral ‘index for 250cm

is 84%. After this, peaks are observed at ¢.220cm for
Plantégoilanceqlata, ggggg, Rénundﬁiééeaé; Uﬁbelliferae,
Compdsiéée; Chenoﬁddiacéae. Cruciferae et al and the
arable/pastoral index falls to 78%. In the next period,
from ¢.210cn to 190cm, Cereélia are.important again,

and Plantago, Bumex and others decrease a little, but the
arable/pastoral index for 200cm. is 81%, Thus, although
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the cereal curve seems to suggest the opposite, a slightly
greater emphasis on arable agriculture is suggested in
the central period of the zone, as at Fen Bogs. |

At Simon Howe Mosé,_cereal pollen 1s only recorded
once, near the top of the zone. The glgggéég;;gggggyggg
curve shows a marked decrease in the middle and a recovery
to lower values than in the first period. The arable/
pastoral indices for 267cm, 237cm and 217cm iespectively
are 91%, 50% and 67%. This seems to indicate that .the
arable phase was more marked at this site and lasted
longer. This could be because the arable area was closer
to the site or because the arable pollen was coming from
farther afield and was plcked up on this diagram as part
of the reglonal component. From the aspect of the site
it 18 possidble that much of the pollen was coming from
the south-west and could have originated on the more
fertile areas of the Corallian outcrop to the south;
which is a more likely area for arable cultivation than
the high moors of the eastern-central area.

Although the other two sites hardly show the
clearance of Zone C, the Moss Slack diagram must be
mentioned because of the possible records of cereal pollen.
No three=fold division of the zZone can be attempted;
indeed, the boundaries of 1t are hard to place; but there
is a marked peak of cereals (1.27%) at 230cm. The Gale
Field site has no records of cereal pollen from this zone,
but there are marked peaks of Gramineae and Plantago
1an;§6ié£a and records for other weeds which show that
signs of this clearance had reached the site. As the

clearance 1s so marked at Simon Howe Moss and arable
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agriculture was evidently feirly important within the
pollen catchment area of this site, it is tentatively
suggested that the cereal pollen on all these diagrams

was coming mainly from the south-west, probably from the
Limestone Hi1lls, and not from within the eastern-central
area itself. The main attack on the woodland was evidently
not within the northern part of this area, as is shown

by the closed canopy remaining over the Moss Slack Goathland
and Gale Field sites, and the relatively insignificant
appearance of this ciearance on these diagrams 1s conslstent.
with the 1dea of activity further south.

To summarise Zone C as seen on these diagrams,
Wwe can say that near the begimning of the Iron Age period
an onslaught on the woodland reduced the forested area
in such a way that it never recovered fully afterwards.

A ;ong period of predominantly pastoral activity was the
cause of this change in the vegetation, but there are
signs, particularly from the middle of the period, of
arable agriculture as well, It is thought that the area
of arable agriculture was to the south or.south-west of
the study area, and that the northern parts of the region
were not greatly affected by the clearance activity.

The lack of archaeological reméins from this
period (vide supra, 3.1) led most writers, until recently,
to believe that there was little settlement in this area,
Consequently, most pollen analysts have asSﬁmed; in the
absence of radiocarbon dates, that the majJor clearance
4S: to be attributed to the middle Bronze Age people,
whose remains are so plentiful 1in’this region, rather
fhan to the Iron Age folk. '
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Dimbleby, from his work on buried soils under
Bronze Age barrows mentioned earlier, suggested that the’
woodland on the upper parts of the Moors was cleared
during the middle Bronze Age, but the evidence he presented
was not conclusive. He noted the higher arboreal pollen
values in the buried soils which showed that the area
was wooded prior to the Bronze Age, aithough it has already
been suggested that the pollen spectrum in question was
from‘Zone A, 1.e. Neolithic or early Bronze Age, not mid-
Bronze Age. He compared these values with those from
the raw humus above the mineral soll outside the barrow
and found a picture which, in terms of the present work,
post=dates Zone C, Dimbleby noted that the barrow was
constructed in a clearing and assumed that 1t was this
and similar clearings of mid-Bronze Age date which were
responsible for the great decrease in arboreal pollen
seen in the raw humus, However, there 1s no way of telling
how great a lapse of time there was between the deposition
of the pollen in the mineral soll and that in the raw
hunus.

Although Dimbleby's interpretation is questioned,
there 1s nothing in his results which conflicts with the
findings of thls work that the major clearance was Iron
Age in date and not Bronze Age. |

Simmons (1969) reached conclusions similer to
those of Dimbleby from his sites in the central aréa of
the Moors. On his diagrams, two from glacial drainage
channels end two from upland sites, he recognises the
primary Ulmus decline, a second Ulmus decline and a "TF"
_horizon, "where Iilia finally declines and before the
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entry of Fagus®. No second Ulmus decline 1s recognised
on the dlagrams in this work, but Ulmug does tend to
decline at the end of Zone A, the Tilia decline. Zone B
usually corresponds to the first appearance of Fagus,
and at the final decline of Tilia, Fagus expands, but it
has been present for some time before this. As has already
been discussed, changes in trees such as 21215 and Fagus
are not thought to be very good features for correlating
diagrams because of their local nature at wooded sites.
Certain other features may be correlated between the
diagrams in this study and those of Simmons, viz. the
main clearance (of Zone C in this work) and the first
record of cereal pollen.

At Simmons® sites, Cerealia pollen is recorded.

’

from his Zone C or Jjust before. At the two upland sites

this coincides.with.the major clearance on the diagrams,
and Zone C 1s a-period of high clearance phenomena.

At the channel sites, the major clearance does not occur
until much later, in his Zone D, and efter the first
records of cereals. This fits in with tﬁe findings of
this work, where at the upland sites the main clearance
was during the period of first cereal records, but at the
lowland sites the local woodland persisted until well
after this. Simmons has no radiocarbon dates for his
dlagrams, but suggests that the major clearance of his
Zone C, "might relate to the Middle Bronze Age Urn Folk
whose burlal sites and settlements are plentifully
"scattered over the surrounding moorlands.®™ From the
dlagrams presented in this work 1t seems more likely
that the middle Bronze Age falls within his Zone B,
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which corresponds to a mdderate to high clearance phase

at Lady Bridge Slack, or Zone A, which is also & period

of moderate clearance activity. Simmons goes on to

dismiss the idea of Iron Age clearance with the words,
"Ilate Bronze Age and Iron Age occupation seems to have been
lacking." This has been shown to be an erroneous conclusion
by recent archaeological resegrch. As with Dimbleby's

work, there 1s nothing in Simnmons®' data which conflicts
with the conclusions reached in this study, and in the
absence of dating evidence his conclusions were only
»tentative.

The idea that the peak of prehistoric activity
in this area was middle Bronze Age has been relterated -by
most other writers, e.g. Cundill (1971) and Jones (1971).
None of thééemwriters has radiocarbon dates for the period
in question aﬂd they all rely on correlations with the
_knowh archaeological evidence. The Iron Age discoveries-
are all fairly recent so that the only writer who mentions
them 1s Jones (1971). It 1s suggested that the conclusions
of many of these workers need reappralsal in the light
of this recent archaeological research and the findihgs
of this study.

- 4&n Iron Age date for the main clearance would
be in keeping with the findings for many &éther areas,
e.g. Turner (1964) for mid-Wales and Phillips (1969) for
north Derbyshire. Turner found a long period of pastoral
agriculture from 404 BC on at Tregaron Moss. Phillips
found an extensive clearance starting at.BbO + 90 BC
at Leash Fen, which began as mainly pastoral but had more

arable cultivation towards the end. Turner (1964) comments
on the difference that the discovery of iron must have
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made to Man's potential to clear the woodlands, as in.
its cheapneés and general avallabllity 1t contrasted with
the bronze and copper of previous periods, We must note
also the advances in agriculture which the Iron Age
settlers brought with thmm, e.g. the mould-board plough
which enabled them to tackle-the heavier lowland soils,
and the practices of manuring and crop rotation which
allowed a more permanent type of farming. Indeed, the basis
of the Medieval open~=fileld system was probably lald in
the Iron Age, and a basic change in the whole organisathn
of agriculture took place from that of the Bromze Age.
Although Fleming's idea of shifting cultivation
in the Bronze Age has been rejected for this area, the
pastoral agriculture practised may have involved a seml=’
nomadlic way of life, and it 1s probable that the cultivation
plots assoclated with the settlement sites had falrly
short lives. Very little is known about the organisation
of Bronze Age soclety, but it 1s possible that the economic
unit was sometlilng akin to the extended family group, as
compared with the tribal organisation of soclety practised
by the Iron Age people and described by Caesar in "De
Bello Gallico®™. It i1s possible that the Bronze Age-Iron Age
transition represented a fundamental change in the organisation
of soclety and its economic appraisal of the landscape,
in its way almost as significant as those assoclated
with the Neollithic and Industrial Bevolutions.
If the general effect of this change 1s well-
known, its details are still obscure. Although both arable

-and pastoral agriculture must have been involved, the
relative importance of them in particular areas is not
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known. For the North York Moors there are the "Celtic
flélds' (3.1), but these are not so well defined as those
at Malham , Grassington or Weardale. Some of the stone
walling and cultivation plots mentioned befbre may date
from the Iron Age, but dating evidence is 1ack1ng-1n most
cases. It seems llkely that the settlement sites noted
above (3.1) would have had cultivation plots associated
with them in the same way that the Bronze Age sites
probably did, and the Percy Rigg sites are assoclated with
a rectangular field (Spratt, pefsonal communication),
In many cases, however, the areas cultivated in the Iron
Age must have been the same as those used in later perldds
and all trace of the earlier agriculture has disappeared.
Most of the Iron Age sites discovered to date are marginal
to the high moors, so it seems probable that the arable
agriculture was confined to these surrounding.areas and
the maln use of ﬁhe high moors was as grazing land. The
closest settlement site to the eastern-central area is
the complex on Levisham Moor (3.1). This probably represented
several farmsteads, but 1t may have been occupled on more
than one occasion, as pottery found there'goeé through
to the second century A.D. Some of thé encloéures,are :
thought to be for eattle (Figure 1§) dut thé full findings
are not avallable yet. The pollen diagrams discﬁésed in
the present work indicate a phase of pastoral agriculture -
in the early pért of Zone C, which would fit in with the
idea of the North York Moors as a cattle-rearing area.

One interesting find was the discovery of the
iron forge mentioned in 3.1, dated to the Iron Age C

period and bulilt on top of remains of two other forges.
This is particularly significant in view of the lgrge
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quantity of charcoal which 1t must have required and the:
effect this must have had upon the surrounding woods.
At the Simon Howe Moss site, in parblcuiar; the opening
of Zone C is very sudden and might be explained more
eaglly in terms of large-scale clearance of woodland for
. charcoal than of long-term grazing pressure. Simon Howe
Moss 1s the nearest site to these Temains on Levisham Moor
and probably would have recorded the changes more ;ccurately
than the other sites. The very low values to which arboreal
pollen is reduced in Zone C here suggest that the iron
smelters may have gone as far afleld as Blawath Beck for
their charcoal; if, 1ndeed; there were not other bloomeriles
in the same area.

The Pre-Roman Iron Age lasted in this area until
AD 70, and it was not until the end of the first century
that a Bomanised way of 1ife began to affect the local
population. There was no permanent military presence in
the area, the nearest garrison town being Malton, so
we are dealing with native farms rather than Roman villas.
The greatest effects were felt in the south of the region,
on the Limestone Hills, where the dsmand for consumer
goods from the Bomans statloned at Malton and York stimulated
arable farming on country estates like those discovered
at Spaunton, Beadlam, Gillamoor and elsewhere. Meat and
dairy products would also be in demand and it seems likely
that the higher land would have been used as grazing for
cattle and sheep and pigs. A Roman pottery kiln found in
a wood at Cold Cam (542814) reminds us that industry
would have been stimulated by the Boman presence as well
as agriculture.
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On the high moors few Romano-British remains
have come to light so far. As remarked above, the settlement
at Levisham Moor spanned a long period of time, from the
Iron Age through to the Romano=-British period, indicating
continuity of mative settlement rather than Roman
colonisation. Although the Britons must have learned a
great deal from the Bomans it is the flowering of British
agriculture which we see and not the imposition of an
alien system-of.farmipg. Thus a long stable and prosperous
period is indicated frbm the Iron Age through to the end
of the Roman occupation and beyond,and it is this long
phase_which As seen in Zone C on the pollen dlagrams. Aé
has been noted above, the emplasis was on pastoral agriculture
all the way through the Zone, 5ut there is some evidence
to suggest that arable farming was important especilally
in the middle of the period and probably to the south of
the study area. This middle period may be correlated with
the extension of arable agriculturé on the Lamestoneiﬁills
during the Boman period in assoclation with the native
farms,. The relatively smell impact of the period on the
diagrams from the northern sites 1s consistent with the
lack of archaeologlcal evidence for settlements on the
Moors south of Eskdale. Caesar wrote that the Britons of
the highland zone lived on milk and meat, which again
suggests a baslcally pastoral economy for most of the area.

The identification of cereal pollen grains 1is
very difficult and the 1dent1fications presented here are
only tentative. At Fen Bogs grains of Hordeum and Triticum

monococcum and Secale type were identified from this
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period; while at Moss Slack Goathland most of the graims
seemed to be of Hordeum type. Most of our common cereals
were grown from Boman times onwards, but the records for
Secale confirm the post-Iron Age date and those for
Triticum monococcum suggest a prehistoric or early historic

date.

8.5 Zone D,

The reasons fbr the departure of the Roman
legions in 410 AD are well known, but the effect on
agriculture in this country is not so easily ascertalned.
As this was an area of native farming rather than Roman
cblonisation; the effects were probably less drastic
here than'eisewhere, but the loss of the Bpman market for
agricultural products may have led to a recession in
agriculture, and the uncertainty caused by the removal of
the Bomen protection may have been another factor in the
gradual run-down of the large villa-estates in the south
of the area. The lack of evidence for the Dark Ages
themselves suggeéts a period of uncertainty and lack of
cultﬁral activity which probably implies the decay of
large-scale organised agriculture.

However, the survival of the fairly large British
population in the area means that agricultural activity of
some kind must have continued, even if organised on a
smaller écale end purely for the needs of the.resident
native population., Thus we might expect to find a recession
in arable agriculture at the end of the Roman period but
a continuation of activity in the area. Phillips (1969)

found such a decline at 420 + 90 AD at Leash Fen, and
the date for the end of Zone C at Fen Bogs is also 420 AD
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unaltered (= 1530 + 130 BP), just ten years after the
departure of the Romans.

A more sudden regeneration than might have been
expected 1s found at the beginning of Zone D, seen well
in the arboreal pollen curves, especially Betula, which
was probably an important recoloniser. Quercus and Alnus
also show a marked comeback at Fen Bogs, but Ulmus and
Tilie do not. Fagus and Fraxinus expand, and very marked
expansions are noted for Salix and Coryloid pollen.

Thi's 1s consistent with the i1dea that the light-loving
species were first to take advantage of the diminution
of agricultural activity.

& corresponding recession is seen in the
clearance phenomena, especially Graminese and Pteridium,
but not in heath species, which are perticularly high
at the beginning and end of Zone D. Thiq suggests that
where heath vegetation had estabiished itself during.Zone.
C it was not succeeded by woodland again when_the_clearance
ended. This accords with Dimbleby's idea that the '
establishment of heath vegetation indicates podzolisation
of the soils (vide supra, chapter 7).

Zone b 1s one of a reduction of clearance
indicators, but this concerns some specles more than
others. Plantago spp, for example, remain high, especilally
in the middle of the zone, and are accompanied by & pesk
of Rumex acetosa and gglgggxgyg. Breaks are seen in the
fecords for other specles, however, e.g,,Cogposltaeﬁ
Cruciferae, Bublacese, Ranunculaceseq Chenopodiaceae,
Umbellifersey Filipendula, Potentilla, Rosacese and
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Artemisia all decline in the middle of the zone, Cerealia
are not recorded except from the top of the Zone, near the
D/E boundary. The arable/pastoral index for the period
before cereals are recorded (169cm=132cm) is 86%.

At May Moss a similar pattern i1s observed for
the earlier part of Bone D, with a peak of Plantago

lanceolata corresponding with an absence of cereal pollen

at 170cm. The arable/pastoral index for this sample 1s

75%, and at thls site a greater varilety of weed pollen is
recorded 1n Zone D than at Fen Bogs. This probably refleéts
a more reglonal pollen rain, and the weed specles pollen
may be coming from some dlistance away. It seems that the
higher areas remained open after the Zone C clearance,

and the May Moss site has probably picked up signs of
continulng arable agriculture from areas further afield,
while at Fen Bogs the regeneration of trees and shrubs has
resulted in a more local piéture in the pollen record.

This is confirmed by the arboreal pollen which shows a
less marked increase 8t May lMoss than at Fen Bogs. The
increase in shrub pollen is more noticeable, again indicating
that the vegetation remalned fairly open after Zone C.

At Simon Howe Moss'the regeneratidn of arboreal
pollen and shrub pollen is more marked, and perhaps this
suggests a regeneration of woodlaend in the Blawath Beck
and Wheeldale valleys. Here a definite increase in
.Planﬁago 1agceolata< is seen at the C/D boundary, suggesting
an increase in agricultural activity rather than a decrease.
The arable/pastoral index for 157cm 1s 77%. If the woodland
clearance had been largely for charcoal for iron smelting
the end of the clearance might coincide with the abandonment
of this actlivity and an 1nc:ease in the relative importance



207

of pastoralism. Thus the:generalﬂpicture fefﬁthe Dark
Ages 1s ohe'bfeaidecrease in the 1ﬁportance of arable
agriculture but & continuance of the tradltional way of
life from Iron Age times, with an emphasls on pastoralism
and e few crops grown &s well. Where these people were
living 1s not known, but the arable 1ndicators seen to be .
'coming from gome distance away, so° 1t is probable that their
settlements were on the Limestone Hills to the:south or
in the dales end that their chief use for the upland was -
as a grazing area. A decrease in iron smelting aﬁd other
activities led to the regeneretion of woodland 1n ﬁhe
valleys, e.g. on the sides of Newton Dale. surrounding
Fen Bogs; but the higher areas remained open,,with ‘heath
vegetation expandtng on the 1mpoverished soils. '

The radiocarbon dates fot Fen Bogs~suggeet
that the Anglian period also falls within Zone D.
From what llttle ‘48 known of the Anglian perlod ‘the
main distributioh seems to be_on the Limestone Hills and
along the coast (e.g. the cemetery at Robin Hood's Bay).
Excavations at Anglian sites in the Vale of Pieker;'ng
have found bones of domesticated anaaelsfwhieh tentatively
suggest that the economy was bieesedftowerds-pastoralism.
It was noted in a previous. section (3.1)° that there is
.Tsome evidence from place-names for Britons living alongslde
the Angles, probably in subservience to them, and they :
may well have been employed as herdsmen to tend the -
floeks graziqg.on the Moors. fherefore; fhe aree was
probably controlled but not colonised by Anglee} and in

terms of land use practice and vegetation the period
probably saw little change.
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8.6 The-beginning,of the ane E clqarance.
At Pen Bogs the radiocarbon date for the D/E

boundary is apparently from the Viking period (6.1).

It 18 interesting that Phillips (1969) also has a clearance
phase beginning in the Viking period in North Derbyshire,
(dated to 965 AD, -but thought to be earlier). At Fen Bogs

a long period of low arboreal pollen 18 seen but with
shrub pollen more important than in Zone C. The general
impression of the clearance from the-total pollen diagram
and the arboreal pollen curves is that it was not so
intensive as that of Zone C. The radiocarbon date for
60cm, the E/F boundary, 1s 390 + 100 BP, which suggests

a date about the end of the Medleval period for the end

of the clearance phase,

Although arboreal pollen is low throughout the

gone at Fen Bogs, the herbaceous pollen curves suggest

two main periocds within it. The first of these 1s charact-
-erised by low Gramineae values and high values for heath
species and the second by very high Gramineae values

and a decline in heath species. There is a short transitional
zone between these two periods, at c.90cm. The reciprocity
between the Gramineae and Calluna curves suggests that

in the latter part of the zone‘Graminéae were expanding.
on to areas which had been colonised by heath species,
probadbly on the higher ground, If the peat from this Zone
grew at an even rate, a date near the end of the twelth
century would be suggested for the beginning of fhe second

part of the 2zone.
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In the first period, when g;ggigégg values are
low, Pteridium values are also relatively low. FPlantago
lanceolata and Cerealia both have a peak near the D/E
boundary, as do Rumex spp., Filipendula, Bosacese, Artemisia,
Compositae, Umbelliferae, Chenopodiaceae, Cruciferae and
Urtiéa. This is followed by a period when these taxa are
nearly all less frequent, although there are some others
which increase, e.g. Banunculaceae. The arable/pastoral
index for 118cm-106cm, spanning the D/E boundary, is 67%,
a much lower figure than ‘for the pastoral period before
and indicating a significaht increase 1p arable activity
within the area. Assuming the average rate of peat growth
for Zone E applies, this period lasted for approximately
160 years, and probably extended from the lsst part of
the ninth century to the early eleventh century A.D.

We shall search in vain for documentary or
archaeological evidence to support this theory of a
peribd of mixed agriculture in the Viking era, but we
may note the possibility of such a phase from the evidence
of Viking settlement'in the area. The most useful source
of evidence 1s that of place names. There are abundant
examples of both Danish and Norse place names on the
Moors (vide supra, 3.1). Many of the common names for
features of the landscape are Viking, especially Norse,
e.g. howe, gill, dale, rigg. This suggests that the
Norse settlers were conversant with the whole area, which
immediately suggests pastoral agriculture. Although the
arable/pastoral index suggests a significant amount of

arable agriculture, it is still within the 1limits for
pastorallsm as the dominant activity, and it is to be
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supposed that this was the main type of farming in this
area, especially on the higher parts. The settlements
with Viking names are on the lower ground, Goathland
1tself belng one, and & number of isolated farms in the
eastern=-central area have names of Viking origin, e.g.
Struntry Carr (811025), Key Green (804047). This strongly
suggests Viking settlement in areas later resettled in
the Medieval period. (Map 16) These settlements are on the
boulder-clay aréa which would have provided fertile
éoils when cleared of woodland. However, the eastern-
central area was part of Dic wapentake (later, Pickering-
Iythe), which suggests control from the Limestone Hills
area in the south, It has been suggested'by some writers,
e.g. Smith, 1928, that the Norse settlement in this area
may not have been completed until the twelth century
and so it 18 possible that the settlements above were
made later than the Viking period sensu stricto.

At the Gale Field and Hoss Slack Goathland
siltes, Zone E has a three-fold pattern. It begins with
~a phase of clearance which 1s not very marked because
the local woodland was stlll in existence, followed by
a slight regeneration of woodland and diminution of
clearance phenomena before the third phase, which corresponds
to the clearance of the local woodland. It is assumed that
the first phase above corresponds to the Viking pgriod
at Fen Bogs and the second to the period of lower clearance
pPhenomena before the Medieval clearance. At Moss Slack ;
the Viking period 1s characterised by an increase of

Gramineae and Pteridinm and the reappearance and expansion
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of Plantago lanceolata. There are no records for cere2ls
until after the local woodland 1s cleared at this site,
-but records for other clearance indicators include Bumex
spp., Artemisia, Compositae, Umbelliferae, Chenopodiacese,
Cruciferse, Banunculacese and gglggpz;ﬁg. Eraxinus and
ggl;; expand and Fagus 18 recorded, but the decrease in
the ofher tree species 1s not very noticeable except in
the case of Tilia.

At Gale Fleld, the increase in the Gramineae
curve 1s the most marked feature of the early part of
Zone E, A great expansion of Plahtégonianceolata and
Pteridium is noticed, along with abundant records for
other herbaceous species, e.g. Plantago major/media,
Bumex spp., Artemisia, Compositse, Umbelliferae, Chenopod-
=laceae, éruciferae.'Banunculaceaé, Helagpx;um and Urtica,
There are two records for cereal grains during this pericd,
which may be significant, as the local woodland would
probably have filtered out most of these grains. As at
Moss Slack Goathland, the tree species which suffers
most 1s Tilia, but decreases are also noted in Quercus
and Ulmus, while Fraxinus, Fagus and §§ll§ increase,
It seems that the clearance is a little more marked at
Gale Field than at Moss Slack, poséibly because the
former site was a little nearer to the settlement area.
Arable/pastoral indices have been calculated for the
peaks of the clearance (80cm=-70cm at Moss Slack; 180~135cm
at Gale Field) and the figures are 74% and 81% respectively.
As at Fen Bogs, this indicates a basically pastoral system
of farming but with some signs of arable cultivation.
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We may look now at the two dlagrams from upland
sites, where the opening of Zone E was thought to have
been later than at Fen Bogs (sections 5.4 and 5.5). At
Simon Howe Moss & change is noted on the total pollen
diagram at c¢.127cm, when a decline 1s seen in arboreal
pollen and especlally shrud pollen. The main shrub involved
appears to be Corylus and amongst the trees Betula and
Ulmusg suffer most. Just at this level a peak 1s seen in
Cereélia; Gramineae; Plantago lanceolata, Bumex spp. and

Artemisia (cf. the D/E boundary at Fen Bogs). Throughout

the period heath specles are 1lncreasing and they reach a
peak as the clearance phenomena decrease agaln. Then,

at c.80cm, heath species decline again as Gramineae

expand an& the clearance phenomena, especially Cerealia,
reagssert themselves. This fattern is reminiscent of that
seen at Fen Bogs, particularly the greater emphasls on |
heath speclies in the first part of Zone E and on Gramineae
Ain the latter part, and agaln a clear reciprocal relationship
18 seen between the two, suggesting agricultural use of

the uplands as well as the lowlands. It appears that

the period from c.120cm on the diagram represents Zone E
and that the phase from 67cm to 37cm, which was tentativeli
identified as this zone (6.3) represents the climax of

the clearance. This reglional diagram has picked up the -
cereal pollen from the Viking clearance, although the
decrease in the woodland 1s less well seen than at Fen
Boés. It appears that the decrease here was mainly of

shrub pollen, which is not unlikely, as the regeneration

of Zone D in the upper parts of the valleys had been mostly
of shrubs rather than high forest trees.
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On the May Moss diegram, as at Simon Howe Moss,
the increase in non-arboreal pollenlleading up to what
was originally identified as Zone E 1s seen to start
some way further back. From ¢.90cm to the climax of the
zone at 40cm cereals are recorded in increasing amounts,
as are Plantaéo lahcgblata, Rumex and the other clearance
indicators. Before this there 1s a short period of lower
clearance phenomena and & break in the cereal pollen
curve, preceeded in turn by another period of cereal
records and high clearance phenomena which extends back to
c.160cm. At this site, however, Graminese are higher in
the first phase of the zone and heath species in the latter
, vart, the opposite pattern to that seen at Simon Howe Moss.
Again there is a reciprocal relationship between Gréﬁineae
and heath species, which suggests that these changes
were affecting the upland vegetation.

Therefore, it seems that a three=fold pattern
is seen at all five sites in Zone E, with a short period
of 1nactiv1ty separating the Viking and Medieval clearance
phases. The first part of Zone E has been found to be
earlier than was originally thought at the two upland
sites, and the whole zone as now recognised is seen to
be broadly comparable in length with that at the lowland
sites. The first part of Zone E, the Viking phase, appears
to have been one of predominantly pastoral agriculture,
but with some arable cultivation, presumably in the
lowlands. A study of the place-name evidence suggests
the possibllity of settlement and agriculture in the
eastern-central area 1tself, especlally towards the

north of the study area, around the village of Goathland.
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8.7 The middleﬂpaft of Zone E.
After the Viking period there was evidently a

decrease 1n agricultural activity, seen at all sites

and concerning both arable and pastoral indicators. This
suggests a decrease in population in the area rather

than a change in land use. As this is within the period

of documentary records, we may seek for written confirmation
of a depopulation after the Viking period. The obvious
source to turn to 1s Domesday Book, which records not

only the picture in 1086 but also some of the changes

which had taken place since pre-Conquest days.

The effects of William's "harrying of the north "
have already been mentioned (3.1) and it was noted that -

a redistribution of settlement probably followed 1it.
Although many vills in the area were recorded as 'vaStaP,‘
1t seems improbable that William'®s men caused widespread
destruction in the area, especially on the higher ground.’
The general plcture from Domesday Book is one of lack of
agricultural activity, e.g. only one plough is recorded

in Eskdale and no meadow land. Farra (1961) notes that
most of the settlements named in Eskdale (except two (
whose locations are unknown) were on the north side of

the dale, i.e. with a southerly aspect.

Goathland 1is not mentioned; the nearest settlement
to the area known to have been in existence at this time
being Egton. One of the problems with Domesday Book must
alwayg be how accurate it is, especially as, with so
many different recorders at work, 1its accuracy probably

varies a great deal from one part of the country to
another. Theré are three possible reasons why Goathland
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is not mentioned. . Firstly, it could be because there was
no settlement there; secondly, it might.be that the recorders
- did not venture up the densely wooded Mﬁrk Esk valley
(N.B.this is the only south-bank tributary of the Esk
with nucleated settlement of any antiquity); thirdly,
i1t could be that Goathland was recorded under Pickering,
an explanation suggested by Buckley (1971). The woodland
which became the Boyal Forest of Pickering 1is mentioned
in Domesday Book and its dimensilons are falrly accurate.
Goathland 1s at the northern end of this area and, if
there was no arable land beilng worked in_the vicinity,
could have escaped particular mention. From the palynological
and place-name evidence described above (8.6) it seems
probable that there was some settlement at Goathland at
this time. One of the latter explanations seems likely;
indeed, 1t 18 possible to accept both, because if the
recorders were working from the southern end of Pickering-
lythe wapentake, 1t 1s quite possible that they did not
travel up through the forest to see what was at the northern
end.

Domesday Book does not record moorland grazing,
a sad omlssion in this area. It was noted above (3.1)
that most of the high watershed area was associated with
settlements in the Limestone Hills area, e.g. Pickering |
Moor, Allerston High Moor, Goathland itself was assoclated
with Pickering aslpaft of the ecclesiastical parish of
Pickering until the nineteenth century. Thls suggests a
connection wiﬁh the area to fhe south going back before

the Norman Conquest and probably traceable to the Anglian
settlement of the Limestone Hills or to the Danish
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administrative division into wapentakes., If the land was
already associated with Pickering before the Vikings
settled there, this could explain an otherwise enigmatic
agsoclation. If the harrying of the north caused widespread
redistribution of population it 1s quite possible that

the people living in the area around Goathland, unknown
to William's men and therefore unmolested; might have
moved down to the mother settlement in the south., Hodgson
(1965) notes the probability of the concentration of
resources on the best vills, and Farra (1961) notes that
there was less devastation in the Limestone Hills ares
than on the coastal plateau or in Eskdale, although

most vills had dropped in value and arable farming had
contracted. Thus a rationalisation of population and
resources would almost certalnly have favoured those vills
in the south rather than those further north. It may be
noted that the recession in the middle of Zone E is more
'marked at the northern two of the sites than at the more
southerly ones.

Several other writers have recognised a phase of
woodland regeneration and decline in agriculture which
they correlate with "the harrying of the north®, e.g.
Birks, 1965, at Lindow Moss, Cheshire. The harrylng itself
lasted only for the duration of one winter, but 1its
effects were probably exacerbeted in this éreé by raids
from the Danes and Scots. However, 1t 1s not an event
which one would expect to be able to recognise as such
on a pollen diagram. The perlod of recession which 1is
seen on the dlagrams presented here is not to be labelled
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"the harrying of the morth", but to be interpreted as a
phase of depopulation and migration following the Normsn
Conquest which saw the abandorment of arable agriculture
in the eastern-central area and its developuent further
south. This perlod formed a hiatus between the V1k1ﬁé
gettlement and the recolonisation of the area in Medleval
tinmes, particﬁlarly by the monasteries. It is probably a
1little later in date thap the harrying of the north itself,
perhaps late eleventh or early twelth century, and it is
1hterest1ng to note that the approximate calculations

for the chronology of ZOne.Efnggested a date about this
period for the commencement of this phase. It is to be
expected that a certain time lag will be involved before
‘such effects become visible on the pollen diagrams, and
taking this into account the phase seems to fit in well
with the known pattern of events.

8.8 ‘The-latei'pgrt of Zone E.

The later part of Zone E corresponds to a
resurgence of ¢learance phenomena at all sites and must
tndicgte the return of agriculture into the area. It is
likely, of course, that a certain amount of grazing had
continued un the uplands during the recession phase,
which 1s less well marked at the two uplend sites: but
this next period must represent a recolonisation of the
study area itself. The documentary evidence suggests
that this occurred from the twelth century ohwards.

The recolonisation has been described above (3.1),
Farra (1961) states:
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"The foundation of numerous monasterles and
nunneries in the twelth century, followed by
their rapid growth and orgenised exploitation
of farmland, marked the beginning of a new
era in the agricultural development of the region."

It will be recalled that there was no large religious
house in the eastern-central part of the Moors, although
the Whitby Btrand boundary came as far west as the ridge
on which 1illa Howe, High Woof Howe and the others stand
to the east of May Moss,(an interesting re-use of what
was a Bronze Age trackway, according to Elgee (1930)).
Smaller religilous establishments included the hermitage
at Goathland and the priory at Grosmont, and in both
cagses the nucleated settlement seems to have been centred
on these religious houses. |

The area to the west of the Whitby Strand boundary,

however, was part of the BRoyal Forest of Pickering, and
was preserved for hunting with only limited grazing
rights and legal arable agricultﬁre. Thus, although there
wes some arable agriculture in the Murk Esk valley, the
maln part of the area was not cultivated and was elther
grazing land or preserved woodland.

Beturning to the pollen dlagram for Fen Bogs,

We may examine the nature of the vegetation changes
accompanyling this recolonisation of the area. The main
change, as was noted}earlier; is in the expansion of
Grgmineae at the expense of heath species. Pteridium
expands, as do most of the clearance phenomena. Plantago
lanceolata expands and Cerealia remain low in the first
part of the period, but Plantago 1anceqlata drops agailn
when Cerealia expand and it is only at the end of the zone
that both are high. Arable/pastoral indices have been

calculated for three samples from this latter part of
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Zone E, for 87cm, 74cm and 64ocm, and the figures are
50%, 30% and 56% respectively. These figures are all
much lower than any previously obtained for this diggram
and indicate a much greater emphasis on arable agrlculture,
éspecially the middle figure abqve. They are all within
the category‘of "mixed farming® according to Turner, -
which agrees with what 1s known of the agricultural practices
of the time. The pollen spectra show a wide range of
herbaceous species present, both arable and pastoral
indicators, some of which have been absent from the pollen
record éiﬂce Zone C, e.g. Centaurea spp., Cirsium, Sangulisorba
offiéiﬁalis and Stachys type. |

A similar range of taxa 1s recorded at Moss
Slack Goathland end Gale Field. At Moss Slack this part ’
of the dlagram 1is believed to have been shortened because
of a period of erosion (vide supra, 5.2), but at Gale
field it 18 seen clearly and includes wuch taxa as
' Leguminogae, Polygonum, Saxifragg. Linum catharticum,
Confolﬁulﬁs;_valerlana and Lotus as well as the commoner
"weed®™ species.

At Simon BEowe Moss, an 1ncfease in Pteridium and
Eguisetum is seen and again a wide range of herbaceous
species is present, including maulﬁs[Cannabis type.
As at Pen Bogs, Plantago lanceolata decreases when Cerealia
begin to rise, but both are high by the close of the zone.
The arable/pastoral index for the period 77cm-57cm at this
site 1s 48%, which again is lower than that for any of

the other clearances so far. The fact that during Zone C
the index at this site was generally lower than that for

Fen Bogs suggests a more even spread of agriculture in Zone
E within the region.
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At Gale Field the arable/pastoral indexz falls
from 80% after the initial clearance of the woodland (at
95cm) to 64% at 77cm, but this is considerably higher
than the figures for Fen Bogs or Simon Howe Moss, indicating
that the area around Goathland,which 1s the chief arable
one close to the region today, was not so important in
the Medieval period. At May Moss a figure of 26% for
60cm is lower than any other so far obtained, which
implies that the arable area was nearer to this site
than to Gale Fleld, 1.e. to the south or east of the
eastern-central area. We know that this was an important
period for agriculture on the Limestone Hills in the south,
but the agriculture carried on by the monks of Whitby
Abbey.to the east was also of considerable importance,
and both these areas may have contributed to the high
arable pollen at May Moss. Thus we see that the expansion
of agriculture around Goathland in the north of the reglon
was slower than in the area to the east or to the sounth.

Hollings (1971) has traced the Medieval settlement
of the area around Goathland., Some of the settlements
recorded were eccleslastlcal; e.g. the hermitage (the
"Abbot's House"™), Malton Close (a grange of Malton Priory)
and the Chapel (where the church now stands). However,
there are also records to show that there was a considerable
amount of lay settlement, such as that at Darnholm,
Somerholm, Hamerholm and Thwayte% and a mill was recorded
in Goathland by 1300 AD,

1 It i1s interesting to note the Norse names of these
settlements. This could imply either continuing colonis-
ation by Norse into the twelth and thirteenth centuries,
or a strong Norse dialect spoken in the area at this
time.
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As much of the eastern-central area was part of
the Boyal Forest of Pickering, arable agriculture was
restricted to two types of area. Firstly there were the
grants of parcels of land, such as the grant of one
carucate to Osmund the Priest and the brothers at the
hermitage of Goathland in 1108 by Henry I:; secondly there
were the illegal assarts which were made in the Forest,
such as those reported by a Forest Inquisitidniin 1334
on Allantofts to the north of Goathland (Turton, 1894).

In both cases, small isolated pleces of land were involved.
Tﬁe‘settlement appears to have had a dispersed form from

its beginning, which again indicates land held in severalty,
and there are no records of open fields at Goathland
indicative of large-scale village agriculture. Therefore,

1t 1s not surprising that the pollen diagrams do not suggest
that arable agricultuie was very important in the area
around Goathland in the Medieval period.

However, there may have been a considerable
amount of grazing, especlally on the higher areas to the
east of the Whitby Strand boundary. It is known that
Whitby Abbey had large flocks of sheep and it is probable
that lay tenants had also, although there are few records
to prove this. There are references to cows at Goathland
which show that cattle were also kept on the lower gfound.
Further west the monastic establishments such as Blevaulx
Abbey controlled vast areas of high moorlend as sheepwalk
and this was a period of pastoral agriculture organised
on a scale far larger than amything séen previously. The
grange of Malton Priory at Goathland ﬁas probably establisﬁed
primarily for sheep farming, and no doubt all the avallable

uplend pasture was used. It was only the presence of the
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Royal Forest in this area which restricted sheep grazing.

This prolonged grazing pressure must have produced
changes in the vegetation of the higher-areas. On the
diagrams from May Moss and Simon Howe Moss we see &
gradual increase 1p the pollen curvés of the heath species
throughout this period, particularly marked in the
Ericédeae curve. It 1s probable that this gradual increase
in heath vegetation was the result of the continued
grazing, especially of sheep. The arboreal pollen curve
does not suffer very much, as by this time the woodland
wae confined to the dales and lower areas. This is shown -
by the much more sudden and substaﬁtlél decrease in
arboreal pollen in Zone E at Fen Bogs, Moss Slack and
Gale Field than at the two upland sites. Therefore, 1t
appears that the extension of heath vegetation was at the
expense of grasses and other herbaceous specles rather
than of trees and shrubs, and the curve for Gramineae 1s
noticeadly lower than it was in Zone D on the dlagrams
from upland sites.

On the diagrams from Gale Fleld and Moss Slack
Goathland, however, a different effect 1s seen as here
the local woodland was cleared at this period. There are
abundant documentary references to woodland from the Forest
BRecords, and many examples of the felling of trees to show
that a considerable deforestation was taking place throughouy
the fourteenth century, desplte the officlal preservation
of the Forest. For example, from the Coucher Book of the
Duchy of lancaster there are references to the Selling of

sixty oaks in Allantofts at 1/- each by one of the Keepers

of the Forest, and to the felling of oaks for the construction
of Scarborough Castle. It was not only tenant farmers who
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were involved in the illegal felling, but also forest
.officlals and local landowners, including the ecclesiastical
'ones: for instance, the Abbot of Whitby 1s accused of
felling thirty=-six oaks for the repalrs to‘his house in
Goathland (i.e. the hermitage). There are references to
literally hundreds of trees, mostly oak, felled within

the area in the fourteenth century, and also references to
woods "de veteri vastatus"™ (despoiled of old) which show -
that this had been goingvon for some time.

Therefore, it 1s not surprising that the woodland
at Gale Fleld and Moss Slack Goathland should have been
removed during the lMedleval period, as demand for timber
was great. Among other uses was that foi charcoal for '
iron smelting. A thirteenth century iron furnace, now
in the Whitby Museum, was found near Moss Slack Goathland.,
In 1313 the Minister's Accounts show an entry of 13/11d
for the sale of dry wood for the use of a smelting=place
and charcoal factory in Wheeldale and Newtondale., Others
are known to have been in existence at Levisham, Glaisdale
and Rosedale. Waites (1964) has stressed the importance
of iron mining in the settlement of the area to the south
.of Bskdale. As noted before, these furnaces must have
caused a considerable amount of deforestation. It may well
have been the sudden felling of a large area of woodland
on the channel sides which caused the erosion and deposition
of clay bands at Mdss Slack.

The references to woodland in the Medieval
period are often associated with poaching offences in
the Forest. One of the easlest ways to catch deer was to

drive them towards boggy areas where they would get stuck
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and prévide sitting targets. So the sites for pollen
analysis themselves are often mentioned; e.g. in 1293
Roberf Acklam et al and the Lord of the manor of Borrowby
 took three harts and hinds at Thrush Fen (= Fen Bogs)s
in 1328 Williem Moor, Robert Chiburn and William Moor
Junior et al took & hind in Mawmose (= Maylﬂoss)s in 1330
Simon, son of Robert Wood, et al took 2 hind in Simondeshou
Mosse (= Simon Howe Moss) and sent it to Thomas Duffield
at Whitby,(Thrton, 1894). Ellerbeck 1is mehtionedvfreqﬁenbly,
" as are other watering places where agein deer mightlbe
caught fairly easlily. However, this also reflects the
increasing concentration of woodland in the river valleys
end the least accessible places as more and more of it
was removed. |

Although the higher parts of the area were
losing thelr forest cover} the-existence of large areas
of heather moorland is not suggested from the pollen
diagrams fbr Zone E. The historical-records have many
réferences to heather, bees, turves, etc. for the East
Ward of the Forest (e.g. langdale, Cloughton) but few
for the West Ward (i.e. the study area). For example,

the'ﬁinistqr's Accounts for 1313-14 state:

"De turbis in bruera, melle et cera in alta
mora nil hoc anno."

The importance of pastoral agriculture is stressed in
thése accounts by the many referénCes to sheep and lambs

and to sales of these and their hides.
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8.9 Zones F and G on the pollen diagrams,
| The top part of the th Bogs dlagram has been

divided into two zones on the basis of changes in the
arboreal/non-arboreal pollen ratio. At c.70cm a slight
increase in arboreal and shrub pollen is noticed which
rises to a peak at c.40cm., From 30cm to the top of the
dlagram another resurgence of non-arboreal pollen is
seen, so that Zone F appears from the total pollen diagram
to represent a slight regeneration of trees and shrubs.
The arboreal pollen curves show this increase to be made
up mostly of Betula and Fraxinus, and the increase in
the Coryloid curve 1s also véry well marked, so this
regeneration was evidently of ploneer and shrub speciles
rather than of high forest trees.

On -the non-arboreal pollen curves the main
change 1s the-ie-expansion of heath species and gzgeiaceae
and the contraction of Gramineae, Thlis suggests a dedrgase
in the area of grassland and an expansion of moorland,
and the change is seen to be quite a sudden one. From the
records of other herbaceous species, however. it is clear
that the E/F boundary does not represent a decrease in
the number of herbaceous species present but a change'in
their importance relative to one another. This strongly
suggests a change 1n land use rather than a decrease in
agficultural-activity in the area. .

Taxa which are less‘frequént in Zone F than in
Zone E include Plantago major[medié, Filipendula, Rosaceae,
Smum,Wuwamsmmx;mngmweﬁmhmuwmIn
f:equency in Zone F include Hhmulﬁé‘Cannabis. Rubiéceae,
Chenopodiaceae, Compositae, Centaggealciaﬁus. Artemisia,
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Bumex spp., Plantago lanceolata andeereaiia. This
suggests an increase in the 1m§ortance of arable agriculturé;
as seyeral.of the latter group are éhoﬁgg Godwin's arable
indicators (Godwin, 1967). It was noted before that a
decrease in grazing, which 1s a more extensive form of
agriculture than arable cultivation, might lead to a
regeneration of trees and shrubs in: some parts of the
area. The arable/pastoral index for Zone F at Fen Bogs
(60cm - 30cm) 18 37%, which suggests a greater emphasis
on arable agriculture than in Zone E, The date for this
change at Fen Bogs 1s thought to be the end of the
fifteenth century (radiocarbon date = 390 + 100 BP; for
true date, see 6.1).

‘At ¢.30cm on the diagram from Fen Bogs another
change in the composition of the non-arboreal pollen is
seen, corresponding}wlth a decrease of arboreal and shrud
pollen ﬁo minimal values. Taxa which decrease in importance
An Zone G 1nclude»Cereaiia, Aitémiéia, Centauresa cyanus,
Chenopodiaceae and Hnmuluszcahnabié; whereas an increase
is noted'for_Brtica,-Scieranthué,.Bénunculaceaé; Filipendula,
Bumex spp. and Plantago spp. This suggests an increase in
the relative importance of pastoralism, which the arable/
pastoral index for thls zone of 65% confirms. The dating
of this change in emphasis can only be fentative. On the
Fen Bogs'giagram it comes approximately half way through
tﬁé section between the D/E boundary and the surface.

As the peat near the top may be less compressed, it seems
probable that the change occurred sometime after the
beginning of the eighteenth century.
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We may compare Zones F and G on the Fen Bogs
diagram with those on the other diagrams from lowland
sites. At Gale Fleld an increase in arboreal and shrub
pollen is seen starting shortly after the clearance of
the IOcal.woodland at e.70cm, This.regeneraeion phase
- was tentatively correlated with 2one F at Fen Bogs -
(vide supra, 6.3). However, the inerease in the eereal
pollen curve, which accompanied,the regeneration at Fen
Bogs, does not start wntil c.50cm at Gele Field, which
suggests that some woodland regeneration had.taken
place before this change in land‘ueé.et.thié site. If
-theverlginélvaSItion for the E/F boﬁndafygié adhered to,
-theuexpansion of arable cultivatlon_around‘Geéthlahd
must have been later than elsewheﬁe, and the arable
pollen:ai Fen Bogs ‘cannot have beet coming from there.
‘The alternative interpretation 1s to place the E/F
boundery at 50cm instead of 70cm at Gale ‘Field, thereby
1ncludlh§'the regeneration phase from 70em to 50cnm in
" the top part of Zone E.

‘The F/G boundary at Fen Bogs was characterised
by both & decrease in arboreal and shrub pollen and elso
a cheinge towards pastoralism. Onee--.agam, these twol
characteristics do not coincide on the diagrem from Gale

o Field. The decrease in arboreal and shrub pollen is at

c.45cm on the Gale Field profiie from the site in the
plantation, and at c.70cm et the site in the clearing.
However, the erable/pastoral indices indlcate that the
chenge towards pastoralism was later than this; figures
for loocm, '50cm and 30cm on the diagram from the clearing

are 83%, 33% and -54% respectively, suggesting a position
at c.40cm for the change in land use. At this level a
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further decrease in the arboreal and shrub pollen curves
is noted. This 1s thought to be the better position to
draw the F/G boundary, as both conditions are satisfied.
It 1s probable that a change towards pastoralism would be
manifest 1n a similar set of changes on diggrams from both
upland and lowland slites, as pastoralism affects a large
area of land. Arable cultivation, on the other hand, would
be concentrated in the lowlands, and might well lead to

a decrease 1n.arboreal pollen at lowland sites but an
increase at sites higher up, further away from the arable
activity. Thus it is suggested that the F/G boundary be
drawn at 40cm on the diagram from the site in the clearing
and the E/F boundary be drawn at 50cm on the diagram from
the site in the plantation, coinciding with the land use
change rather than with the regeneration phase.

The Moss Slack Goathland diagram shows a similar
pattern to that at Gale Field, with the arable/pastoral
index remaining at 66% during the regeneration of woodland
at the top of Zone E, but falling in Zone F to 42% at
19cm and 29% at 15cm. Then 1t rises again to 51% at 1icm,
554 at 7cm and back to 66% agein at 3cm. The evidence
from these three sites suggests that the arable phase
near Goathland was preceeded by a slight regeneration of
woodland and that the extension of cultivation in the
vicinity caused & decrease rather than an'expanslon of
arboreal and shrub pollen on the lower areas.

We may turn finally to the two upland sites.

At both these sites the cereal pollen curve behaves in
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a similar way to that at Fen Bogs, being high when the
arboreal and shrud pollen expand in Zone F and dropping |
when they’deéline'again in Zone G. The behaviour of ‘the
Plangag;'lanceolgta curve and the other weed species 1is
also similar to that at Fen Bogs and the arable/pastoral
indices for the arable phase are 41% and 48% and for the g
pastoral phase 64% and 83% at May Moss and Simon Howe |
Moss respectively. The sliéhtly higher figures for both
zones than ?hose at Fen Bogs,imply the greater distance
between the former two sites and the cultivated_greés.
Therefore, the picture from the pollen‘diagrams‘
is as follows. At the end of the Medleval period, a change
in land use took’place with the emphasis sﬁiftlng from
pastoral to arable agriculture. Qn,the lower land é;ound
Goathland itself this 1nvbived soﬁe'fu:ther cieargnce of
the Tremaining patches of woodland; but on thé higher moors
the decrease in grazing pressure fol;owing-the change
allowed some trees and shrubs=fo regenerate.'Thls was
probably on the dalesides, ac en expanélon:of Calluna
and Ericacege_ shows that the main change on the higher

areas was from grassland to heather moorland. After this,
at some time probably in the elighteenth century, a further
shift of emphasis 1n'agricu1turg led to a decrease in
arable farming and a renewed interest in pastoralism
which haé continued until the present day.
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8.10 Documentery evidence for the changes in Zones F and G.
Throughouf the Tudor and Stuart periods there

are documentary references to the woodland in the eastern-
central area from the records of Plckering Forest.
Buckley (1971) quotes a list of "Stending Woods in
Géteiande" in 1562, from the Duchy of Lancaster records.
The total (nearly all oaks) comes to over 12,500 trees.
The survey states that all these were trees of over 200
years growth, which Buckley suggests is evidence for a
1ull in the felling of trees over the previous two centuries,
ag so many were.felled in the fourteenth centufy. This
. eould paftly;'acoount for the regeneration of arboreal
pollen seen on the dlagrams from Gale Field and Moss Slack
Goathland at the top of Zone E. Buckley_also quotes
Commissions and Pleadings for 1562 - 1571 Hhich show that
over 800 trees were felled Auring thls_period;‘so obviously
there was a resurgence of félling in the sixteenth century,
wh}ch might have contributed to the,decrease-in arboreal
pollen in Zone F at the sites near Goathland.

_ There are two surveys of the woods which were
made in the early seventeenth century; the first, in 1608,
describing the woods in Wheeldale, Newton Dale and BRaindale,
sayss

", ..the woode there groweth upon steepe bancke
sldes, and will yeelde but little monye."

This confi:ms the impression that the only woodland left
by this fime was on the steep dalesides in inaccessible

positions. John Norden's survey of 1619-21 was made in
order to establish the boundaries of the "Honor®™ of. the
Porest and to enquire into the extent of the woods, the
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assarts made 1llegally, the common rights and whether the
ﬁarlous fines and rents were still being pald to the Crowh
by the tenants. From these terms of reference it 1s obvious
that the area was no longer being used as Porest in the
strict sense and that the control of the Duchy of lancaster
was not enforced very rigorously. As we might expect from
this, the enquiry found many assarts had been made, e.g..
one of 200 acres on Wheeldale Moor by M. Baulfe Salven of
Egton Manor. The boundary had been altered illicitly on
the eéstern slde too, by Sir Bichard Egerton, who put a
new boundary stone on "Whynny neb" (Whinny Nab) and a
cross (presumably, Malo Cross) and "directeth to Ellerbeck
heade over wormesike, to Lilhow crosse®™, thereby
appropriating to himself the area of May Moss fr;m the
Forest. |
Also the rent for many of the earlier enclosures
was no longer being pald, e.s.'some of those on Allantofts,
and the common rights to certaln types of follage and small
timber were being abused by the people of Pickering
townships
"There 1s 1little timber lefte in the sayde
forests, And that it hath bene .taken and felled
long since And that which is lefte in Pickeringe
woods, is 1ll preserved but powled, and cutt,
by the haulfe bole, And the bowghes for the
moste parte, dismembred and stollen awaye by
idle people of the towne, and others, so that
in twentie trees, a man shall scarcelie finde
one whole tree...."
The people were obviously beginning to regard
the Forest as thelr own property, and when twelve coppilces
were formed they pulled down the hedges, thinking that
they would usurp the herbage from their cattle (Turton,
1894), They had been heiplng themselves to larger timber

too, and references are made to oaks, alders, maple and
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ashes in Newton Dale. Fifteen presentments are mentloned,
nine of which offences were committed in Newton Dale.
This is explicable, as Newton Dale seems to have been
about the only place where there was any substantial
woodland left within the Forest:. .

"the forests game shoulde be redd deere, but
few lefte within the forests, and they that
are raunge into confininge woodes of Sir
Thomas Posthumus Hoby, havinge little or noe
covert els within the forests, but Newton
Dale onlie, where they are often disturbed by
stealers of woode, so that it is manifeste
that for everye redd deare in the forrest,
there are 5,000 sheepe.®

This last estimate 1s probably an exaggeration but it does
stress the overall importance of pastorallism within the
area at this period, even at a time when arable agriculture
was expanding. Despite the woodland left in Newton Dale,
there are several references to enclosures within it, and
to a settlement at Fen Bogs (Thrush Fen):

"Thomas Bulmer, a turner, or worker of wooden _
vessells hath for the space of two yeares laste
raste, lyved at the howse of one Edwarde Robinson
of Thrusse Fenn near Newton Dale, where the
sayde Bulmer hath t%ke Alders, and other woode
to the worth of -x1°."

Could this have been the origlnal settlement at the
southern end of Fen Bogs near the rulned cottages and
drained pastureland?

So there was still some woodland left in Newton

Dale in the seventeenth century, but the higher ground
had obviously long since ceased to support any trees.

- Wheeldale Moor is described by the Jjurors as "meane
heathle and boggye grounde®, confirming the impression
from the pollen dlagrams that much of this higher ground

had gone over to heath vegetation since Zone E,
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The recoxrds for the later seventeenth and
elghteenth centuries show the'gradﬁal appropriation of
the rest of the Boyal Forest by the people of the area.l
In 1707, a surveyor of the manors of Bosedale, Goathland,
Snainton and Brompton said that, i

"I do find that the same do severally consist

of moores and waste lands onely.... all which
moores of Bosedale, Goateland and Brompton
are very barren grownde and covered with ling
and bent throughout."

(Turton, 1894)

Thus there 1s documentary confirmation for the
increase in heath specles in Zone F, seen on the pollen
diagrams. The reqords suggest that Newton Dale was one of
the few areas with any sizeable amount of woodland left,
end so Qhanges in this woodland might account for the
fluctuations seen in the arboreal pollen curves at Fen
Bogs and the two upland sites in Zones F and G when little
change 1s noticed at the other two sites. The regeneration
of woodland at Moss Slack Goathland and Gale Field in the
lagt part of Zone E probably reflects a local recovery
after the first felling in the fourteenth century, and
when arable agriculture expanded in Zone F the last of
this woodland was removed.

There 1s also some evidence for a gradual increase
in arable agriculture afforded by the increasing number of
agsarts recorded. For example, in 1554-5, Sir Richard
Cholmeley ordered each of his tenants in Goathland to
enclose a plece of the Commonland, the "Lez Feld Stakes",
so that they would have to pa§ him more rent. However, -
this would have had a gradual effect and the Forest Records
do not give us much information about the apparent decrease

in pastoral activity in Zone F at the same time. For this
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we must look to the area outside the Royal Fbrest,"ﬁhch
of which had been farmed by the monks during Zone E.

The Dissolution of the Monasteries (1536239)
comes within the statistical error of the radiocarbon
date for the E/F boundary at Fen Bogs. The monastic lands
" were leased or sold off to lay farmers in smaller parcels
and often enclosed in the process. Alfhough much of the
land was used for pasture as well as arable farming, the
lay land owners on the whole did not have the rééoﬁrces '
to exploit the upland grazings on the same scale as the
monks had done. Many of the sheepwalks may have gone out
of regular use and areas which had been grazed systematically
and efficlently in the Medieval period deteriorated to
rough grazings. The quality of the herbage probably
decreased too, allowing the heath specles to expand at
the expense of the better grasses.

It was probably this change in land ownership
that was chlefly responsible for the relatlve lncrease
in importance of arable agriculture after the Digsolution.
It must be remembered, however, that the arable/pastoral
indices and the documentary evidence both suggest that
this area was predominantly one of mixed farming, and
even the lowest figures for the arable/pastoral index do
not come within Turner's arable category. The general
pictﬁre for Zone F is one of small=-scale subsistence
farming, with arable land on the lower ground and moor
grazings for sheep and probably cattle higher up.
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At the F/G boundary we are faced with an apparent
increase in the importance of paétoralism, falling
probably somewhere in the latter half of the elghteenth:
century. This is the period of enclosure on the Limestone
Hills and in other areas, but, as was noted earlier, the
land in the eastern-central area seems to have been enclosed
all along. The next hundred years or so was & period in
which the "spirit of improvement® was abroad, and in many
‘dales new intakes were made above the former moorland
‘boundery, to heights of 244-290m (800-950'). However,
Farra (1961) notes that at Goathland the moorland edge
remained at ¢.183m (600'). There were some enclosures,
nevertheless, and a survey of intakes made in 1776 by
Russell, a Duchy of Lancaster official, shows that much
of the newly enclosed land near Goathland was used for
pasture rather than arable (Buckley, 1971).

There are two agricultural surveys for the
turn of the eighteenth/nineteenth centuries, Marshall's
"Rural Economy of Yorkshire™ (1788) and Tuke's survey for
the Board of Agriculture (1800). Both works record the
presence of large flocks of sheep on the moors, stocked
at a density of one to ten acres and totalling 20,000 to
30,000, Wool was sold to the woollen manufacturers of the
West BRiding and meat to the expanding ports of Whitby and
Scarborough. Another important stock rearing activity on
the Moors was Bee-keeplng, and cattle were kept in the
dales.

A change in the crops grown is recorded by Marshall
since the more widespread use of liming:
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"Before the use of lime was prevalent, much rye

was grown on the lighter lands upon the margin

of the Vale:; and in the Morelands scarcely any

other crops than rye and oats were attempted.

Now, rye is principally confined to the Moreland-

dales; and even there the alteration of the

gsoils by lime has been such, that wheat 18

become the more prevalent crop."

(Marshall, 1788)
Barley 1s mentioned, too, as being a traditional crop in
the area. Cereal grains were examined in Zones F and G
at two contrasting sites, Simon Howe Moss and Gale Fleld.
. In both, Secale was seen to be important in Zone F but
less so in Zone G. Avena and Hbrdeum were recorded from
both zonmes, but at Gale Field Triticum.was present in
Zone G as well. These results seem to.:support the tentative
date for the F/G beundary of late elghteenth/early nineteenth
Century.

For the mid-nineteenth century we have more
detalled information about land use for the area around
Goathland., The tithe award map of 1845 (Map 17, Figure 53)
for Goathland parish shows the areas under pasture, arable
“and woodland in the mid-nineteenth century. Of the 1418
acres of enclosed land at this period, 344 was under
arable cultivation,'béﬁ under grassland and 20% was
woodland (Buckley, 1971). Thus, although there had beeh an
- increase in the amount of enclosed land since the beginning
of the century and the arable acreage had increased from
378 acres in 1801 to 450 acres in 1845, the relative
importance of arable cultivation had not altered significantly

and the emphasis was still on pastaralism. When the large

- acreage of unenclosed pasture 1s taken into consideration

as well, 1t 1s easy to appreclate why the pollen dlagrams
indicate a predominantly pastoral phase for Zore G.
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However; the relative decrease of arable cultivatiom
from Zone F to Zone G has not yet been accounted for. '
There is little documentary evidence for this change,
as sources such as the parish agricultural returns do
not go back further than the nineteenth century. We may
speculate on the reasons for the change in the context of
a period when enclosure and improvements were leading to:
an expansion of arable farming in areas such as the Limestone
Hills, The Goathland area had never had an open field
system, and this and agricultural areas in the other dales
were little affected by the changes. Some intakes were
mede, as is shown by Bussell's surveys of 1776 and 1814
(Buckley, 1971), but these added little to the total
acreage of enclosed land, Marshall and Tuke record various
attempts to improve areas of moorland for cultivation,
but nearly all of these met with fallure.

At this time, towns like Whitby and Scarborough
and later Middlesbrough were expanding, and, with the
help of the developments in transport, a market economy
was being established for the first time in north-east
Yorkshire. Farmers were looking increasingly outside the
area for theilr markets, and prices for agricultural produce
were belng controlled more and more by national demand.

If the communications network at this time 1s called to
mind (Mep 7. Figure 1§) it will be apparent that farmers
in the Limestone Hills area to the south would have a
great advantage ove:‘th;se in the easternécentral.area as
far as accessibility.to markets is concerned. Even the
comparative advantege of the latter for supplying smaller
areas like Whitby would be diminished by the developments
in communications (notébly rallways),and food for home
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consumption could be imported to the dales from the
Limestone Hills region. It seems probable, therefore,

- that the dales were unable to compete with other areas in
arable agriculture, and this might well have resulted in
an increasing emphasis on pastoralism. Thus the changing
emphasis in land use in Zones F and G on the pollen
dlagrams is interpreted as a response to the changing
economic conditions of the late eighteenth/early nineteenth
centuries.

During the last hundred years, economic conditions
have led to many minor changes in land use on the North
York Moors. For example, more land was ploughed up for
arable cultivation during the first and second World Wars.
Farra (1961) has traced the details of the shifting
position of the moorland edge during thls period. Such
changes are not reglstered clearly on'therpollen dlagrams,
mainly because of their small-scale,temporary nature.

At Pén Bogs, if the F/G boundary is taken as being c.1870
A.D., 30cm of peat have accunulated in the last hundred
years, and this rate of 1lcm in 3.3 years is considerably
faster than was found throughout most of the diagram,

The sampling interval for this part of the dliagram was

3cem, which must represent a time span of about 10 years.

It is apparent that such short-lived temporary changes

in land use as we have seen in the last hundred years are
unlikely to show up on the pollen diagram. The period of
Zone G as a whole may be considered as one of specialisation

in pastoral agriculture.

1 It was noted above (4.1,3) that the top part of this
profile was thought to be less compressed than the
lower parts, which could account for the apparently
fagter growth rate near the top.
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One final land use change must be mentioned.
Oﬁ most of the pollen diagramé'rlght at the top there 1s
an increase in arboreal pollen related to modern afforestation
schemes. The origin of this is seen to be earlier than
the twentieth century, and conifers are by no means the
only trees to benefit. Ulmus and Betula are seen to
expand at a number of sites, while Fagus 1s important at
Simon Howe Moss and Quercus rises at Fen Bogs. Thererare
meny examples of shelter belts and small patches of woodland
dating from before the Forestry Commission plantations,
the Gale Field plantation being one, and this phase of
woodland conservation is'séen to go back to the nineteenth
tentury or before. It represents a land use change which
wil; be of increasing importance, as the almost complete
dominance of Callunetum on the higher areas is making
traditionsl pastoralism less and less profitable.
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_BABLE 2. KEY 70 _SURFACE SAMPLE SITES. (See Map i8)

- ‘Site pumber. Location. Grid refererce. Illustrabion. .
1 | Banday Mere. - 812018 Photo 28
2 Gale Field, slte
in plantatlon. 833005 Photo 21
3 Gale Fleld, site o S
in ‘clearing. ‘ 834005 ‘ Photo 22-
i Galé Field, site | S
in next field. 835004 Photo 23
5 | Hoss Slack Goathland, . .
‘sample site. 828000 Photo 27
6 ‘Moor just N. of T L
-MOss Slack, ' - 830001 Photo 9
f? L . ‘Moss Slack, Goathland '
, o eastern. end. . 33?997“
8 " Fen Bogl, sample . ,
" site. =~ 852975 Mep 9
9 ’ iFén Bogs. northern
| ' -end. 853980 Photo 15
10 Near Saltersgate. 856956 ‘Photo 3
11 Head of . Little . S
A ‘Fller Beck. - 880990 - Phéto 33
_'“12-‘ *Greén Swang. r"892§98 Photo 8
R 13 May Moss, sample o '
' _ site. | 874965 Hap 13°
p I Simon Howe Moss. -834977' Photo 26
15 " Between Simon Howe =
o Moss and Fén Bogs: -_341977
16 Between Sil Howe  €@- o .
: ~ and Goathland. 848028 = - Photo 31
17 Brocka Beck. 859009 Photo 32
18 Wheeldale Bridge. 801993  Photo 29
19 - Near BRoman road, |
Wheeldale ﬂoor.~ 805975 Photo ‘14

20 ‘Hole of .Horcum. 847937 Photo 30.




Map 18. Figure 55.

SURFACE SAMPLE SITES
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CHAPTER NINE. PROBLEMS OF INTERPRETATION.

9.1 The modern polleh rain.
Surface samples were taken from twenty sltes

within the eastern-central area, including the five sites
used for sub-fossil pollen analysis. Thevaim was to
observe the pattern of pollen dispersal today in order
to throw some 1ight upon the patterns revealed in the
pollen dlagrams, 0ldfield (1970) has stressed the importance
of using the same sites and emploiing the same techniques
for comparing modern and fossil p&llen studies, so
‘Sphagnum polsters were chosen as collecting media rather
than pollen traps. Cundill (1971) carried out a similar
study for the high watershed region to the west of the
eastern-central area, which provides a useful comparison
with thls study.

The sites were chosen so as to get a wide
coverage of the area (Map 18), although the distribution

was limlted somewhat by the availability of Sphaghum
polsters. Sghagnﬂm papillosum or S.cbmpgctum were used

in most cases, but S.subsecumdum was used at two sites
and's.tenéllum, S.pgluétfé‘and S.recurvum once each,

The methods of preparation are described in Appendix I.
The sites were given numbers in an arbitrary order and
the results of the pollen analyses are shown on Figure 56.
There is no significance in the vertical arrangement of
the data on this dlagram. In six cases a lower pollen sum
than usual was counted, so the pollen sums have been

listed at the end of the diagran.




Site.

10
11

12
13, 
14.
15

16

17‘
18
19
20

Fogure 62 -

ARABLE/PASTORAL INDICES FOR SURFACE SAWPLES.

Eocaﬁién;
Randay HNere.

Gale Field, slte
in plantation.

Gale Field, site

in clearing.

Gale Field, site
in next fleld

" Hoss Slack Goathland
' sample site. :

: Mgnriﬁear Moss

SlackiGbathlang.
Eastern end of Moss

~ Slack Goathland

Fen Bogs, sample site.

Fen Bogs, northern
end of site.

Near Saltersgate.

Head of Little
Eller Beck,

Green Swang.
May Moss, sample site.
Simon wae Moss.

Between Simon Howe *
Moss and PFen Bogs..

Between Si1l Howe..
and Goathland.

Brocka Beck
Wheeldale Brldge.
Near Roman Toed.®

Hole of Horcum.

71ﬂ§é2§'
68% -

268

,20%}..5

165
67%

33%

665

595

Iand use 1ndlcat1

Pastoral

'Qﬁﬁ#;éqfférmiﬁéjj

© Mized farming, .

Mixed farming. .

Mixed farmingfif

Mixed farmﬁn85f'

o Arable.

Arable,

Hized farming. -
Mixed fermirg.

Mixed farming. -
Mized farming. -
Hized farming.
Pastoral,

‘Mized ferming. .’

Pastoral.

Pastorai.

% Sites where no Planigyafidﬁg5515b; was recorded.
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9.1.1 The extent of the woodland.

It can be seen that there 1s a considerable
variation in the percentage of arboreal pollen recorded
at the sites today (Figures 56 and 57). As might be
expected, the sample from the Gale Fleld site in the
plantation has the highest percentage of arboreal pollen,
46% of total pollen. The much lower figure of 15% for
the Gale Field site in the clearing and the even lower
figure of 10% for a site a few hundred metres away.in
the next fleld to the east demonstrate how rapidly the
arboreal pollen falls off with distance from the plantation.
The 1ndividual curves for Pinus and Picea illustrate
this also, although not to quite such a marked degree
(Fig.56). It can.be seen from the arboreal pollen curves
that the percentage of Quercus, Ulmus and Fagus is also
highér at the site in the plantation, but the site in
the-hext field has more Alnus. The sample from Banday
Mere (No.1), close to a coniferous plantation surroﬁnding
the reservolr (Photograph 28) has 11% 21925 pollen and
values for declduous trees of about the same magnitude
as the Gale Fleld site 1n the plantation, although the
absence of Plcea pollen brings the total arboreal pollen
~to only 21%.

The sites with the next highest values for

arboreal pollen are the two from Fen Bogs (nos. 8 and 9)
Here agailn the influence of modern coniferous plantations
i1s obvious 1n the flgures for Pinus and Picea, although
in this case the nearest part of Pickering Forest is

over 2km away to the south-west. The figure for arboreal
pollen from the Fen Bogs sub-fossil pollen site (No.8) is
40%, which 1s much higher than those for the two sites



Figure 57.

THE CONTEMPORARY WOODLAND POLLEN
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at'GaleaFle;d just outside the plantation itself. It
seems probable that the reason for this is that the
. trees of the Gale Fleld plantation are not flowering
- very profusely. This is confirmed by & superficisl examihétidh
of the plantation, which, although some fifty years old, B
does not have many mature trees with flowers>6r cones,
varticularly near the centre where they are planted very £
close together. The trees in Pickering Forest, in Newton
Dale south of Fen Bogs (e.g. Pifelhead Wood, 843950;
Telbot Wood, 835948) are, on the whole, tall, healthy,
mature trees, nof too closely spaced, and producing
flowers and cones quite freely. These are probably a
.1arg§r source of pollen than the trees in:the Gale
Fiéld plantation.
- This idea is confirmed by the relatively high
- values for Pinus pollen at sites 10, 11 and 13, The
| latter two are over 2km from the nearest plantations,
‘lbut these include the mature stands of Allerston and
Wykeham Forests to the south and theilr effect on the
ﬁollen figures is marked. The more recently planted parts.
of Pickering Forest (e.g. Gale Hi1ll Rigg, 813969) are.
rfagain‘popr-producers of pollen as yet, as 1s shown by
‘the relatively low values of arboreal pollen, especially
: ggggé-pollen; from the sites in the west of the area
(Nos. 18 and 19),

In the case of deciduous woodland, the sites
‘With the highest pollen figures are Fen Bogs (Nos. 8 and 9)
and Wheeldale Bridge (No. 18). At Fen Bogs most of this

pollen is coming presumably from: the Eller Beck valley or
the carr woodland at the southern end of the site (Photo 18).
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This 1mpressi§n 1s endorsed by the fact that values for
Salix, Betula and Alnus are high and these are the specles.
forming the carr woodland., A contrast is noted between

the two sites, and at No.8 more Salix and Betula are
recorded’, whereas site NO.9 has more Alnug, Tilia, Fagus
and Fraxinus. This suggests that No.8 1s recording the
‘woodland at the southern end but Ho 9 is recording the
Eller Beck valley woodland. By contrast, the woodland
closest to site No.18 is a typical mixed oak wood, in

the Wheeldale Gill valley (see photograph 29), and at
this slte the most important arboreal pollen recorded

is that of Ulmus, Quercus and Alnug, while Salix 1s not
recorded and Betula 1is relatively unimportant,

The only other silte near to a source of arboreal

pollen is No.20, in the Hole of Horéum. Here the sides

of the valley have patches of woodland clinging to them,
mostly Quercus and Pinug (photograph 30). Very low
amounts of arboreal poilen~are recorded'here, however,
which may reflect the rapidly decreasing importance of

the local woodland, most of whose trees are o0ld and poor
speeimens, and which is not regenerating at the present
day.

. The remalning sites are all a considerable
distance from the nearest woodland and the arboreal pollen
recorded must be classified as "regional®™. The effect of
dlstance'on the amount of arboreal pollen recorded 1s
evident and the site furthest from woodland (No.12)
records only 3.5% arboreal pollen. The contrast between

the amount of arboreal pollen at this site and that
recorded at sites 16, 17 and 11 is noteworthy. The last
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"three sites are all at heights of 230-240m OD (Fhotographs
31, 32 and 33), whereas No.12 is at 275m OD (Photograph 8) ¢

' but,perhaps more significantly, the other three sites

are all on south-west-facing slopes, whereas No.12 is

“over the top of the ridge fac;pg north-castwards. A similar
contrast 1s apparent between the 13% arboreal pollen
recorded at Simon Howe Moss (at an altitude of 240m and
with a south-westerly aspect) and the 6% arboreal'pollen

" at site No. 15 (at an altitude of 230m and with a south-
éasterlj‘aspect).

It may be noted also that the percentages of
arboreal pollen recorded at sites 5, 6 and 7 (all near
HMoss Slack Goathland end with a north-easterly aspect)
are lower than many of those recorded at sltes on the
higher mobrlands and further from woodland. For exemplej;
at site No. 17 (near Brocka Beck) 16% arboreal pollen is
recorded and at site No. 16, 15%. In both cases the
nearest éource of arboreal pollen is the Eller Beck valley
in the Vale of Goathland to the south-west, but they
are both c.2km away from this. The Moss Slack Goathland
sites are less than 1km from the same source of woodland,
but to the south-west of it, and here the percentages of
‘arboreal pollen are 17, 6 and 6. The conclusion seems
inescapable that distance alone does not determine the
amount of arboreal pollen recorded and that its effects
',éan.be overridden by that of aspect in relation to the
prevailing winds.



Figure 59.

THE POLLEN OF HEATHLAND SPECIES
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9.1.2 EHeath vegetation.
The curves for Calluna and Ericaceae show that

there i1s a considerable variation in the amount of pollen
from heath specles recorded at the sites today (Figure 59).
Some sites, e.g. Nos. 2,3 and 4, record relatively low
amounts; while others, e.g. 1, 6 and 15, record over 50%
Calluna pollen. A feature which 1s immediately striking
is the reciproéal relationship between the curves for
Calluna and Gramineae, At every site one of these pollen
types was the specles with the highest recorded value, and
herbaceous vegetation was clearly dominant over the whole
area. A comparison between the Gramineae and Callungs
- curves suggests & division of sites into two main categoriésr
those dominated by heath vegetation and those dominated
by grassland. This seems to be a reasonadble division, as
the present-day land use (Map 8) shows the higher ground
to be dominated by Callunetum while the enclosed land 1is
grassland or arable with heath species relatively unimportant.
Considering first the group of sites dominated.
~ by heath specles, we find this group includes sites 1, 6,
-11, 12, 15, 18 and 19. The last five of these are well
away from enclesed land. No.6 1s on the moor between
Moss Slack Goathland and Gale Field and the vegetation
surrounding the site 1tself and on the area of Two Howes
Rigg to the south is Callunetum (Photograph 9). The site
does not seem to have picked up much of the Gramineae
pollen from the Moss Slack channel, which 1s recorded at

sites 5 and 7, or that from the enclosed area around
Gale Fleld to the north. Similarly, site No.15 is situated
on the moorland between Simon Howe Moss and Fen Bogs and

does not record much sign of the carr woodland or the
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grassland pollen from the Fen Bogs site to the east. It
seems, therefore, that local pollen from the channels
- does not tiavel very far outside the channels themselves.
‘At site No.1 (Banday Mere) the sides of the channel are
¢6V¢;ed in Callunetum but there is a considerable amount
of enclosed land to the south-east and east (near Jullan
Pérk, 815009). It seems that the pollen from these areas.
has ngt entered the channel,

There are several other sites which are situated
on the high moorland and where we might have expected a
clear dominance by heath vegetation to show up in the
pollen spectra. These sites include Nos.16, 17, 13 and 14,
At these siltes the percentage of Gramineae is higher than
might be expected from the localvvegetation alone. This
© suggests that some of the Gramineae pollen has travelled.
some. distance before reaching the sites. In the case of
Noé;lé and 17 the mos%-probable source for this Gramineae
1-po113n 18 the enclosed land around Goathlend to the southe-
west. At No.14 (Simon Howe Moss) the pollen must have
come from the south-west again, as the low Graminese
values at site 15 show that little Gramineae pollen is
received from the east. No.13 (May Moss) has.Callunetum
to the north and east and coniferous forest to the soutﬁ
end east. Ageln the most likely direction for the Gramineae
pollen to have come from is the south-west, from the
narrow vale of Oxford Clay at the foot of the Corallian
escarpment around Saltersgate and Nab Farm (862951) (See
Photograph 3). The pollen spectrum from site No.10

confirms this impression. This site 1s much nearer the
enclosed land of the Saltersgate area but also has Callunetum
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;'pgf;ts north and here thefpercentage of Gramineae 1s 35

" ‘ag compared with 19% for Calluna.

L Before considering the sites with a definite

::deﬁinance of Graﬁ{néaerpoilen we might mention sites
8 angd 9 (Pen Bogs) where values of both Gra raminese and

‘Callunaunre lower than at some of the other sites because

* *—

'3of the higher percentage of woodland recorded. There 1s & -

.mgxked cgntrast between these two sites, whieh are only

8. few hpﬁdred metres apart. Site No.8 records more
-wobﬁlﬁhd. being that much nearer to the carr at the

‘_;;southérh'end of the site. It also records more Calluna

;:.than Gramineae. S8ite No.9 has less Calluna, no :; ceae
.and more Graminese. It must be noted that the chanmel 1is

{fwider at site No.8 than &t site No.9 and has a2 more open

~ appearance. It 1s possible that the pollen at site No.8
f7iaé travelled further than that at site No.9 which may
o give ‘the latter a more loeal picture.

'; o The remaining sites are those where G;gmlneae :
rzﬁbiﬁégllé"much more important than Callumna. Of these, sites
'2. 3, and 4 (all near Gale Fleld) are surrounded by encloSed
.-fields.(¥hotagtaph 21)., Sites 5 and 7 are in Moss Slack

- 'Goathlénd. As noted above, the chamnel 1s surrounded by

fCalluna moorland, so the picture at these two sites must

.ﬁe-a very local one with most of the.Gramineae pollen

bﬁhing from the vegetation of the channel i%self Site
no.zo is 1in the Hole of Horeum (photograph 30), which
.has enolosed fields (pasture) on 1te floor. Again, the
>‘3b1eai§asg:rﬁunded by Cal;gneyum. 80 the Gram&neae pollen
ttgf;;kély~t0'be very locai;t
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F&cm the G neag ‘values it has been appa:ent

that some .sites are reco:dtng a large percentage of lccaln;;¥5~f

pollen. We may lgok‘at other pollen which is presumably
of a very'local~origin.-fhe aquatic pollen is very
sparse in the surface samples and a site like Fen Bogs

where there 1s much —%_,tg!rgz;e;t_-;.n. Mﬁnﬂ Iypha -

today has not recorded .any of these taxa in the con_i
. pollen; The- §gg§g num values may be ‘more significant
'Belatively high values are found in the channel sites
uhene=§g§§gggg is an important constituent of the lqgal
‘ végetaxién:ie g. Nos. 1, 5, 8 énd 9, and at the other
'boggy ‘sltes,.e.g. Nos.13, 14 and 12, They are also very

high at site 20, in the Hole of Horcum, although §g§ggggg.-“¢”
1s~not very important here. At the sites on the open moor
'F§g__gg__ 1s relatively unimportant and at sites 15, 16 and*w'T

. ;?_po_spores-were recorded. This suggests that these
_quzes do not travel very far and that where they are
rgcorded they are of very local origin.

We may compare the §ggg!g__ records with those
gxg ceae. At some sites. where. high Sphagnum values

were recorded there are slgnificant Yecorde for (

tqg, e.g. at Nos.8 and 9 (Fen Bogs), 12 (Green Swang)

13 (May Hoss), 14 (Simon Howe Hoss) and 20 (Hole of Horcum)
_'although they are less important at 5 and 7 (Moss: Slack)
Thls -reinforces the idea that these sites have recorded

-8 more locgl Plcture than have the others. If this is
correct it must be borne in mind when dlscuseing the

land use types indicated at the various sites.

'''''
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9.1,4 Indications of land uee.

Turner's arable/pastoral index was calculated
for the surface samples to see if the figures would.
" help at all in théﬁlnterpretationtqf those caleulated
for periods. in the past (chapter 8). It w#s;pot possible
to obtain aﬁfiéure from all the sites, as at three of
them no Plantago lanceolata was-fecorded. The small-size
of the samples must be borne in mind when interpreting
.the results ffom_thé other sites. NevértheleSQ,some useful
observations. can be made. |

The figures for the arable/pastoral indices are
listed on Table 3. There are four-sites'with figures of
“qvef 60%;.1ndlcétiﬁg & very definite emphasis on pastoral
agriculture, These are Nos. 1, 14, 17 and 20, In the case
of No.14 this is to be expected, as Stmon Howe Moss 1is
some distance'from?the_nearest arable land today. Similarly
. with No.20,the enclosed land im the Hole 6f Horcum 1s

_giigfb:ﬂgrazipgﬁumostly for éattle.-There is a significant

- .amount of arable agriculture ﬁafeﬁ~hnndred metres to the
-ﬁsouth-éést of site No.1l, although the emphasis 1s on
pasto:aliagricultﬁre. especially in the fields nearest
'lfo the sample site. It has been suggested (9.1 2) that
No.l? recelves some of 1its pollen from the Eller Beck
;;valley near Goathland. Most of the flelds to the north-
east of ‘the Eller Beck are for pasturei(Map 8), but 1t is
-wofth\noﬁlng that few of the arable indicators have reached
fgfﬁé'étte (1. 5xm away) although one cereal grain is recorded.
1;J2he3;ollengsum 1s'on1y-29b and few weed specles are picked
~‘up, so the result may not be reliable for this site.
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The site with the next highest figure is Nq,2::
with 47%. This is the nnrthérnmoet site at fgﬁ Bogs,.wﬁiéh
i1s thought to have recorded a fairly local plecture.

The indication of pastoral agriculture would be in keeping -
"with the land use of the area close to the site, which 45?{;%
graged by sheep (as was noted in 4.1.2). The contrast '

with site ﬁb;B_is very marked, so much so tﬁétilt‘éiQhably
indlcates that one or both of the results are unreliable. .

The pollen sum at No.8 was only 325 (cf. 483 at No.9) amd .
pollen was scarce in the sample. The vVery 1qw*figﬁbe of ::”T;_:?;
7% 1s due mostly to the record of 10 cefeal¥gralns; and'l;“ -
the percentage of 3.1 for Cergalia 1s the‘highest of

those from the surface samples. The sange of other

herbaceous species 1s quite large, but only one-gra;nvpf:~
Plantago lanceolats wes counted. The figure of 7% itself = ' .'%
1s almost certainly unreliable, but 1t s not improtable 8
that this site. does réceive mofe'hgable 1pdicat0réeamQQg 'E#{T’HVJ
'its pollen, as the picture regorded 19ath§gght to be'a' .: |
more Tregional one than that at Fo.9. :
Sites 16 and 11 have figures of 33% and 32%
respectively, which lndicate a prédsminaice~bf pastoral;sm
but with some signs of arable cultivation too. This is
falrly easy to explain at No.16, bdut No,li 1§-some,
distance asay.frém thg nearest source oflafab;eupbllen.
It seems unlikely that this pollen is coﬁ;ng:%iom the
Goathland area to the north-west, but there is some arable
eultivatioﬁ,fﬁfther south near Saltersgate, mostly
ceresls such as wheat and barley. This srea 1§,c.5km
Zaﬁéyifrom site No.11, but the Goathland ares is Uim away,

so this arable.pollen must be travelling a considérable
distance, whatever its origin.
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To test the hypothesis that the arable pollen
at‘ﬁo 11 1s coming from the area to the south-west,
we may look at the figures for sltes 10 and-la which are-
firther south-west than 11, Thé figures’ at these sttes :
are 33% and 16% respectively, which indicate confirmation
for the hypothesis, although it must be noted. that site
No.10 is nearer the‘agriculturéi‘area of Saltérsgaté
than No.13 but has the higher ‘figure. The figure of 16%
for 13 (May Moss) is almost within Turner 8 "arable® ‘
category. This endorses the -i1dea that this site receives
a regional pollen rain,.as;it.ts over 1.5km4from the _ |
nearest agricultural land. B ;";%

Site No.12 has & similarly low figiwe (195) o |
considering 1ts position. A wide range of- weed specles
. 18 recorded at this site and the pollen-sum is gver 500..
It is difficult to guess wWhere this arable pollen is
coning from, as the analysis of woodland pollensdid not
suggest that much pollen from over the ridge -to the west
reached this site, and'anywayjthesnea:estrarab&e land to
| the west is over 5ﬁm away., Qhéie is a little araﬁle-agrica
-ulture in the May Beck valley, em to the north (878041), |
but most of the land 1s pasture. To the north-east, . | e
however; lies the coastal plateau with 1ts'bou1der-d&ay RE

 cover and a considerable amount»of arable agricqlture.

‘The distance between this area and site 12 1is ovéf 6km,
_but the figure of 16% for site 13 must be remembereé-
Although No.13 is Just west of the ridge (markedeby High
and Low Woof Howe. Iilla wae, etc. ), the latter 13 not
very much higher than May Mosa and 1t is possible that

-some of the arable pollen at May Moss 18 coming from -the
east. possibly the Barwood.nale area, and this—pollen
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would be travelling over 8km. Although édme of the aréble
pollen at this site is probably coming from ‘the area
near Saltersgate the addition of ‘some pollen from the
east would help to explain the lower figure at this site
- than at site No.10.

There 18 one more group of figu:es’to be .
dqnsidered,_that from the.s;tes,néér'Goathiapd:rThese;all
‘have relatively low figures, reflecting theéiocation of
the sites in the midst of cubtivated flel&s (Map 8)
figure for site No.7 (the eastern end of Mbss Slack
Goathland) 1is very low, 3%. This is based on a. generous :
pollen sum of 1687, but only one grain of langgg |
lanceolata was recorded. It is difficult.to see why
this si#e should have recorded more arable aéricﬁlturgﬁtaan

the others in the vicinity, unless the Gale Field plantation .~ °.

1s filtering some of the arable pollen at Nos, 2, 3 and 4.
The results of the arable/pastoral survey may
not be reliable in detail but do reflect the general
pattern of land use within the area. Some sites have
apparently recorded a more regional picture than miéﬁtf
have been expected. The sites wtﬁn no Plgnﬁ#ép’lanéeoihfﬁ%'
recorded, for which the arable/péétoral index could notv?;
be calculated, have few records for any agricultural
indicators. These sites (Nos.15, 18 énd 19) are &all
several km from the nearest enclosed land and sites
18 and 19 have a large area of unenclosed moorland to
thelr west. At these sites agfiqﬁltural.pdilen is insig-
-nificant in the pollen rain. |

1 It 1s possible that present-day agriculture, particularly
pastoral, gives B,lancenlata 1ittle chance to flower.
In this case 1ts pollen might be préportiomal to road
network density.
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9.1.5 Conclusions. |
From this survey of the contemporary pollen
several conclusions may be drawn, which w111 bg of
 §1gn1f1cance for the interpretation of the fossil pollep
dlagrams. Firstly, the surface samples Sh6W-that?some of
these sites receive pollen from a very widémcptchﬁént |
area. These are generally the sites in high exposed positionms,
e.g. 13, 12, 11, 17 and 14, By.contrast, sit?s-iﬁfénclosed
-éftﬁatiohs such as glaclal drainage channels record a
‘predominantly local picture, e.g. Nos. s, 7> 9 and 20,
Another trepd brought out in thls.éqfvéﬁ is of
‘the general north-easgtwards driftfbf'pdllé#—ove:;ﬁost
of the aréa..This accords with theprévailing“éindsk
which are the sohth—uééte:lles. Hoﬁeveff éﬁ&the: trend
18 notlced at some sites-corresponding wlth*a'ﬁéstefly 3
drift of pollen, presumably in assoclation with—domtnant '
easterly or north—easterly winds. These trends underllne
‘the overall ;mportance of wind direction in palynological
studles. |
| Thirdly, the arable/pastoral indices exhibit a
general correspondénce to the distribution of erable
and pastoral agriculture today. However, thefrégidml
component can have a marked effect on the figﬁ?és; S0
that the figure for No.12 is the same as that for No.5,
.although the former is ten times as far £rém the nesrest
cultivated 1and a8 1s the latter,
3% There seems to be a suggestion from the poIlen
,,spectra that the non-arboreal pollen sometimes travels
further than the arboreal pollen. -Bs the latter 1is

. -Teleased from a. greater helght than- the former one would

expect the dlstance travelled to be smaller rather than
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greater (Taube:_&,' 1965). However, it has been n_ot‘ed— thai':z-"
gome of the trees produce relatively Iittlé pollen, and-
their close spacing in some plantations mnst 1tself . -

'hinder pollen dispersal The remaintng patches of deciduous'i-éy

woodland:. are all on the steep dales;des3 80 most of: the
pollen probably remains within the valleys. Cundill (1971) L
also found that the woodland pollen aia not reach the
higher parts of the area in large amounts.- _ _
To summarlse. the most. important factor 1n the
recording of pollen today seems to be the :egiongl/loegl
‘nature of the site, which is a function‘éf'the=opén/VR
‘enclosed terrain and the aspect of the siié; Wind direction
and frequency is seen to be andthar'véfy important factor,
as 1s the nature of the vegetatign_covef'thrdugh which
the pollen has to pass. All theSé faetofs‘éﬁmbine with |
the distribution of the vegetatlon types'to give a very
complex pattern of pollen depoéitionuﬁhich‘can qﬁly be
understood fully when all the fattors are taken into

account.

9.2 Ihe Site Factor.
. Inithis section the resnlts of the last section
will be applied to the findings from thé - fossil ‘pollen -
diagrams with the alm of throwing some light on partleular
problems of interpretation. The conolnsions can. only be )
-tentattve, but i1t is felt desirable to attempt an
énalysis of the factors 1nvolve¢,'1fiqn1y‘£6-h;ghiight

the major problems.
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' 9.2.1 Pollen dis ersion and“ : » :
" Tauber (1955) has. stressed the dominantly
.horizontal rather than vertical movement or pollen and
spores, which means that the greater the height at
~which" ‘they are released the further ‘they " are likely to
travel Before they encounter an;obstacle. Herbaceous ;

pollen, therefore,: must often reach the ground within a.-
“short distance of Xts source. unlels an upward eddy .
-carries it into a higher layer of air. prography.is L é;
obviously a very important factor- for example, pollen | Er

-released in a narrow steep-sided channel will have difficulty
in rising out of the channel. and 8 ridge of higher B
ground will also form an effective harrier to pollen
dispersal. Much shrub and: some arboreal pollen travels-

, through the "trunk spaoe , the- term being deriVed from.
studies in forested areas. It is therefore very susceptible 1>9

to filtering by the vegetation through which it hae'to

......

travel. especially 1f the latter has many-small twigs
and leaves Wwith sticky or halry surfaoes, such as-Salix-.

spp. Of course, for periods in the past it is very
d1fficult to know the nature of the. vegetation-between v
the pollen-source and the-sitefof.dePOSitron.'andzas the .

only evidence for this 1is usually from the iollen diagrame*%“ =

the argument becomes a- ciroular one. | '
Tauber points out that the component of the'

pollen which 1s likely to travel. furthest ie the arboreal

pollen released from. the toprof the canopy. This component

filtering vegetation end the slightly greater wind velocities ;;2

.higher up in the air. Acoording to Tauber) it 1s largely ‘
fthis arboreal pollen which makes up the regional component
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6f the pollen rain. This ecmponent may stay in suspension o
for long periods, accordiné,to the meteorologlcal conditiqns,j v
and a common reason for 1ts deposition is a shower of T
rain, when the polien grains act as hygroscoplic nuclel.
FPresumably this meéns_that upland areas with higher
'_g:rainfall'éreélikely to recelve a greater percentage of
:}ilregional pollen than are lower areas.
s . Fipm-th;s it appears that meteorological
%Q}f conditions are of great importance in pollen dispersion,
-especially the strength and direction of the wind and
" the amount and seésona; distribution of rainfall, As
'-the prevailling winds in north-east-Yorkshire are the
south-westerlles, 1t 1s to be expeeted that there wWill
bg a‘genefal movement of pollen in a north-easterly
direction for most of the year. However, the dqminant
easterly or north-easterly winds will probabiy'ha?e a
‘marked effect when they blow (partieularly in Spring)
as-they tend to-be stronger. We might expect that the
pollen of some early-flowering species will be carried
in e westérly_direction. Thus this trend 1s likely to
affect the arboreal pollen and some of the "weed? species
rather than specles such as Calluna which flower later in
the year. I4 was suggested above (9.1.4) that some  of
the non-arboreel pollen recelved at sites like May Moss
and Green Swang (No.12) was derived from an area to the
éast; whereag;the Caliﬁng pollen was observed to be

V_fCarried-in'a generally north-easterly direction (9,i;3).
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9 Qe ? The sltes.as gollen traps.
| It is obvious that the five sites studied in

this theslis must vary a great deal in the extent of their
catchment areas. The one factor~which is never known-to

' “the palynologist is the exégp'éxteht of«thefﬁoiigggoétchmént~
area of his sites. Even if this wefé ascér;élpéd 6T the
present day, 1t'wou1d not be certaih whethpr'or~not_1t
was the same in thedfast:‘Soveral factors are 1ﬂ#olﬁed;
the size of the site, its topograph;oal sitngtioﬁ;-ltsd
aspect and the nature of: the surround;hg‘vegetafion.-
These factors are not independent end: it is their
particular combinatlon-which gives the variation betweén
the sites.

Fen Bogs. ’ _
| The site chosen et Fen Bogs was in the wider :
part of the channel ‘and 67m from the nearest side. From

the field stratigraphy 1t.appears‘that the-vegetat;on

in the immediate vicinity of the site has been that of

a reedswamp or velley m;re for most.of its history, but-
that up to the time of the deposition of the inwesh stripe 
there wag some woodlend close to the site. This woodland‘
“Seems to have been mainly a Betuia Salix and Alnus- carr.
}‘This would be a fairly effective pollen filter and so o
rup t111 the inwash stripe a local picture would be
recorded in the pollen._‘ _ -

' The surrounding area was’ wooded for- longer.

‘most of the woodland on the higher ground disappearing

in the Iron Age, but that on.the steep sldpes of the

. channel sides and further- dgouth in Newton Dale persisting
until the end of theiniddle Ages. The effeot of wooded
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sides to the channel but an open vegetation 6ﬁiitsfloorl
would probably have been to filter out some of the poilejﬁ'
from the area immediately-surrounding_the\ehannel, which
would comprise much of the 'trunkfépééé component®. The
local component derived from the site vegetation must always
have been considerable at thls slte, but the regional
component dérived from further afield would be important
also. Therefore, since the deposition of thé'lnwééh'
stripe, Fen Bogs w111 have recorded changes 4n the local
slite flora and also the regional vegetation picture fors -
a relatively large area. This reglonal component was |
probably from the south and west rather than the norih
and east because of the prevailing winds. In addiﬁi&ﬂ;
there 15 & certain amount of cemalisation of gir down
Newton Dale and so some of the pollen at Fen Bogs. has .
probably come~from further south down FNewton Dale. ‘
These ideas will influence the 1nterpretatlon
of the Fen qus.diagramf For the period below the-lnnash?j;
stripe We must assume that all the changes noted on the
pollen dlagram concern vegetation fairly eclose tot the
site 1tself. Thus the arboreal pollen curve reflects'
changes in the local rather than the regional wogdland;
and we musfﬁcOncludé that the woodland'SBrroundihg the

site was typical Y -, as fonndfln s0 many

other arees. The temporary clearings in tﬁé eanopy,
tentatively attributed to Mesolithic Man, must slso be
. relatively local phenomena. It has'élready ﬁeen seen
that there 1s archaeological evidence to support the
‘idea of Hesolithic hunting'activitjjclose to this site,

and- the differentces between the changes seen on this
dlagram and on that from May Hoss strengthen the comviction
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that the pollen. fecords show‘s‘verys&ocaivpiﬁtﬁre for
this period. The inwash stripe itself:is‘further'evidende
for .very localfactivity, causing deforestation of the
slopes and erosion on the sides of the channel.

From the inwash’ strlpe onwards the lack of
woody vegstat&qn on ths site 1tself would_pgve.sllowed
. the 1nclusionst"arsﬁbstantlalf:égional component 1in
_.the pollen, although the persistense of de&lsnaron the
channel sldes would mask the effects of eﬁhngss in the
. Aimmediately surrounding area. Thus we camnnot be sure
that the emall . temporary elearsnces @atéa in Zones A
and B were so local in origin as weTe thqse of Zone VIIQ;
The difficulties of interpretingithe Neolithic and
Bronze Age archaeological evidence have been discussed
above (Chapter 8) and 1t_was.ng§ed'fﬁht rsmsinSffrom
these perlods;ipartfcniarly théfﬂiddle‘ﬁronZe Age, are

widely distributed over the North York Moors. The cIearings;..ﬂ .

were probably scattered over the- surrounding region. and,

1ndeed,slearance phenqmena enter;ng ‘the deposit may have

origlnated‘at severalﬁdifferent cleafings simultaneously.'.":-

It is not thought realistic to try to reach conclusions
about 1nd1v1dual clearances, only to note the 1ncreasing
clearance activity throughout’ Zones;A;and 5.

The extensive clearance of Zone b}'dated to
-Iron Age-chsn times, was probably rssbnded by the
régional csmponent of the nollen, aslshevaichasélogical
evidence sugéésts that most aciivlty was concentrated
round the periphery of the Moors, the nearest area to-

Fen Bogs being te the south on Levisham Moor. Certainly '

the arable indicators for the: later part of - this clearance
are most easily explained in terms of Rgmanisedﬂfarming
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on the Corsllien outcrop. This seems feaStbie,'QS'it
has been éﬁggested that the regional compgpgntfﬁas-pdming o
mainly from the south or south-west. Sqme mbre'locgi
activity is also probable, particularly timi:_er felling
in connection with iron smelting, and probably grazing
- of cattle or ‘sheep as well., The ¢ombined effect of all
these activities could weIl have pfoduced-thefprominent
clearance seen on the pollen dlagram in Zone C..

~ The regeneration of Zone D was mainly of
éecbndary woodland, particularly specles like Betula
and Corylus. It seems likely that this.effecfzwasrcaused
' by the regeneration of woodland in areas where activity
b&d ceased and this could well be in the areas which
" had been felled for iron smeltlngg'Thé,decline Of;arable
‘agriculture in the area to the soﬁtﬁ:hés_bgenvﬁéted.
‘but the continuance of paétoralism"is suggestéd by both
the archaediogical evidence and the poilen dlagram, ,

The first part of Zoné E (the Viking period)v.z
evidently saw considerable aet;vity, mainly of a pastoral
nature. Compariéons between the dlagrams suggest that
this was to the north rather than the south of the area
and it has been suggested that some actlvlty was carrled . _
i-on around Goathland. From the Fen Bogs diagranm s considerable:{
| amount of grazing is suggested in the region as a whole 'v |
and again the clearance phenomena are probably part of the B
reglonal component of the pollen rain. In the latter
part of Zone E there 1s evldence from otper781fes‘for

the clearance of woodland in the vicinity, but the
historical records suggest that Newton Dale remalned

wooded untll thegend of the Middle Ages: indeed, it _
" was one of the last areas of Plckering Forest to lose its -
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forest cover. .So throughout Zone E we have still the two
main components of the pollen, the local and the regional
components, and ‘the diagram does not tell us a great deal
about the,uporland‘areas immediately surrounding the site.

" When the woodland filter firally starts to
disappear from the channel sides at the beglnning of
Zone F, we . 8ee én lncrease 1n Calluna and Bricacease
pollen from the surrounding areas. From Zone F onwards
the dominance of the Callunetum is seen clearly on the
pollen diagram. In the last two zoues we might expeot
Fen Bogs to record a fairly complete picturé of vegotetion
change in the:eustern-oentral region. This reeord includes
the regeneration of some serub woodlamd in ZonevF'in
areas where monastic pastorallsm was not repiaoed by
lay agriculture of the same intensity; the emphasis on
arable farming in the lowland areas in Zone F; and the
trend towards pastoralism in Zone G.

Thus the Fen Bogs diagram starts off as a

falrly local one but gilves us & good regional ploture
from about the Neolithic onwards. Althoush the'looal
component is strong throughout the dlagram, as 1s seen
by the high values for G gg; and gxpergceae. the
diagram reoords,changes from a wide area and not Jugt
from the area 1mmediute1y surrounding Newton Dale itself.
Indeed’, the pollen from this latter area is less important
than the regional component until very near the top of
the diagram. ] ; |

Hoss. Slack Goathland. o
' The situation of Eoss'SIaok'Goathland contrasts
with that of Fen Bogs in that the channel itself is very
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much narrower and the semple site 1s only 25m from the
nearest side. The chamnel is cut round the northward-
facing slope of Two Howes Rigg and is effectively sheltered'
by this upland from the prevalling south-westerly win&s. |
Because of 1ts topographical situation it is 11ke1y
that only a small regional component will be received
at this site. The 1oea1 component may “be expected to be .
ltreng, as the only direetion in which pollen originating
1n.the channel itself can move over any distance is
east-west along the channel. |

In addition to these topographioal factors, _
the site was covered with closed eanopy woodland througheut'f.
mesf of 1ts history. This would have made it even more
d1fficult for reglomal pollen to réach the site and would
have filtered out much of the pollen from the‘immediatéiyiL
surrounding area. It 1s to be etpeefed; therefore, that
the diagram frem Moss Slack Goathland will tell a very
loeal story until the top half metre;, when the local
woodland was eleared; and that even then the reglonal
component will not be large. |

It is'not surprising that the Zone C clearance
does not show up clearly on this diagram. for its origin
wes some distance away to the south However, there are
definite indications of activity.from the non-arboreal
pollen which show that some regional pollen wae,reaching
the site, déSfite the difficulty of getting there. The
afboreal pollen does not reoord,this'activify at all

because the local woodland was not affected. Thie endorses
the 1dea that most of the arboreal pollen is of & local .

rather than a regional origin. For this reason it has been
argued that changes in the arboreal pollen on this
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dlagren camnot be correlated with simllar changes on the
more regional dlagram from Fen. Bogs (vlde snpra, 6 3).

The first part of Zone E'records-clearance o
activity not'only by 1neieasee in the non-arbbfeei pollen :
but also by a decrease in arboreal pollen. Tnieusﬁggests
that thie activity was fairly local and it has been noted
that there 'is placeaname ‘evidence for Viking settlement
in the Goathland region. ‘The decline ofvthls activity
is also marked on this diagram, but it 1s not certain
in the middle of Zone E seen on the digg:ams from Fen
Bogs and other sites. The clearance of the first part of
Zone E on the Moss Slack Goathland diagram may be & very
local phaee'of more extenslve~reg;onal-adttvlty.end =1
the decline of the middle part of the zone on this dlagran
may refer to the local area only.

When the- 1oca1 woodland 1s cleared a fundamental
-change occurs on the. pollen diagram, This 1e not only
the decrease of local arboreal pollen but also the extersion
of the pollen,eatehment area. Within_the'tbp half metre
the diagram reebids a much more regional pleture than
before and changes can no -longer be referred to:the
irmediate area. However, becanse of the topograpﬁical
situation of the site it 1s likely that its catchment
area 1s not so 1arge as that of Fen,Bogs, end.probably
we should see the top part'of'the diagram as a record
of changes in a fairly small region snrrounding the site.‘
The inclusion of much more pollen from ‘the mooriand area o
of Two Howes Rigg, as well as the colonlsatton ‘of the
lower channel slopes by Callunetﬁm;would account for the
big increase in heath specles seen on the dlagram, The
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increase in gxpefadeae-polien probablylrepresents the _
colonisation of the channel floor by- herhaceoul vegetation
once the woodland was cleared. |

“In the stratigraphy there were several ciay
bends, indicating erosion, within the top part of this
profile, so there may be unconformities in the pollen
record. The floor of the channel further east bears many
slgns of peat cutting, and although the samples for
pollen analysis were taken from an'uncut face.'it is
possible that there has beéen some interference with the _
peat at this stte. Thus for thé top half metre the‘dlagfam}.
gives us a somewhat unrelliable record of changes in the 
surrounding area, while before this it paints a very
local picture. |

Ga1e F1e1d.

The situation of the Gale Field site is'very
much more open than that of Moss Slack Goathland and the
slte 1s not sheltered so much by Two Haweérﬁigg. However,
like Moss Slack, Gale Fleld has been wooded throughout
most of 1ts history, from the beglnning of peat growth
to the Middle Ages and agailn fof-the”past-fifty years.

It 1s only for the 1ntefven1n8 period, from"the-fifteenth
to the nineteenth centuriles, that we may expect to see
& reglonal picture in the pollen dlagram, |

The Zone C clearance 1is even‘iess marked here
than at Moss Slack Goathland} probably because of the
greater distance from the pollen source. Thé Viking
clearance of the first part of Zone E shows up very
clearly on this dlagram, despite the Perslstence'of the

local woodland, which suggests that the areas cleared
were not very far away from this site. When the local
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woodiand is cleared a great decrease in arboreal pollen

is seen, as at Noss Slack Goathlanﬂv“The top. metre ‘of

the diagram glves us a very good record of the agricultural
' changes in the area around Goathland. The more regionsl
pollen r&in in this part of the dlagram 1s shoqn-h&-the
dominence- of Calluna pollen, which must be coming from

the surréunding moorland areas. like Two Howes Bigg. The
 prevailing éouth-westerlles;ybﬁld probably béxry.é gréat
deal of this pollen towards the Gale Field site. Again

'a blg increase in Cyperaceae is noted when the 16§a1 
woodlaﬁdrls cleared,.proﬁabiy represqntlng the iéﬁlacément |
of woodland by herbaceous vegetation on the site itself.

Hay Moss. -
| The sifuatiOn of Nay Moss is éﬁéimost exposed
of all the sites, in a shallow basin on thé wateréhed
It 18 open- -t6 -both the prevaillng south-westerlies and
the dominant. north-easterlies. From the field:stratigraphy
it appearsﬂthat except for at the very beginning of peat
growth the site hag not been wooded. It may be expected,
therefore. that this site will have received a large
regional component in i1ts pollen rain as well as &
"trunk-space® component from the. surrounding areas and
‘a local compbﬁent from the site vegetation.

Ebweverg the presence of woodland in the fegion
as a whole must have filtered out some of the‘pollén
from cleérances in the early part of the disgram. Thus
the earlier Mesolithic clesrances at Fen Bogs are not
seen at May Méss, pPresumably because the pollen from

the clearings did not travel very far through the wooded
landscape. Similarly, the Zone A clearances are relatively
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insignificant on this diagram,éuggeSﬁing'that they were
not very close to the site. _ |

The Zone B ones are mnch more marked and show -
dp clearly on the total pollen diagram, Thisssugggsts
that they were nearer to May Hoss éng we must recall
~ the many Middle Bronze Age remains“ih'the»aréa, even on
the higher parts of the ridges, e. g. High and Low Woof -
Howe. If Elgee (1930) is correct in supposlng that such
ridges formed Bronze Age trackways, the considerable amount
of Bronze Age activity shown on this diagram could be due
partly to the proximitylbf this prehistoric line of
communication.

The Zone C clearance shows up clearly on the
Nay Moss diagram. It is probable that the clearance
.phenomens were coming from some distarnce sway to thé
south and west of the site and therefore form part of
the regtonallcomponent of the pollen raih;‘This period:
 seems to have coincided with the removal of ' the forest
cover from the higher areas. This must have increased
the pollen catchment'area of the site 1n that the trunk-
space compornent could be recelved from.a wider area,
It is probably because of the relatively Qpen‘nature of
the intervening area that pollen from theldorallian outerop
was able to reach the site. There 1s nd'ieasén,to'suppose
that there was élearange activity in the ares lmmedlately
surrounding May Moss. This applies particularly to arable
agriculture, but the grazlngvarea'frOﬁ the settlements
on the northé:n.margin of the Vale of Ptckeiigg probably
extended at least to the northern edge 6f’théf¢6railian
outerop, whick 1s only ikm south of May Moss.
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The regeneration of woodland in Zone D is’ seen
clearly on the May Hoss diagram. It seems llkely that
the higher areas remalned opeh, so this woodland pollen
is probably part of the reglonal pollen component, derlved. .
from the valleys. The first part of Zome E 1s not seen ”
clearly on thls diagram. This 1s probably because the
‘clearance activity was to the north-west, in the;éogthland
area, 6 or 7km away. As northAWééﬁeflﬁswihdé are not '
ecommon and there are the upland areas of Gosthland Moor
between this area and May Moss, it is not likely that
much of this activity would be recorded at May Hosg.

The Medleval clearance is recorded more
corisplcuously, Again the arable pollen must have come
from a considerable distance away as part of the ieglonal
component, but pastoral farming extended over much of
the high moorland to the east of May Moss which was part
of Whitby Strand. The regeneration of trees and shrubs
in Zone P, when some of this upland pastoral agricultui@é
was abandoned, is not so marked at lMay Moss as at Fen
Bogs, presumablj because the woodland regeneration was
confined to the lower areas of the valleys, from which
1ittle of 1ts pollen would escape to reach the higher
areas. The changes in land use in Zones F and G are’ seen
clearly, although much of the activity was at some distance
from the site, underlining again the reglonal nature of
this pollen diagram. This 1s particularly marked as far
as the Cerealia curve is concerned and shows that pollen
types such as Cerealia are not necessarily indlcatbré.of'
very local activity but can travel considerable distances.

For the contemporary pollen it has been suggested that
some of these cereal gralns are coming from the area to
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the eaét, but for the periods in the past it is difficult -
to say from which directlon they orlginated. This does
indicate, however, that the pollen catchment area of the
May Moss site 1s extensive in several directions and this

is probadbly the most regional dlagram_in the set.

Simon Howe HMoes.

Finally, we must consider the diagram from

~ Simon Howe Moss. The situation of this site is somewhat
less open than that of May Moss end the site has a general
south-westerly aspect. As the prevalling winds are south-
westerly we may expect the catchment area of this site
'to-be'eldhgated in a south-westerly direction. As at

' May HMoss, the fleld stratigraphy reveals that the site
i1tself has not been wooded for the period of peat growth,
but the lower reaches of the Blawath Beck valley probably
were wooded and this woodland could have filtered out
‘some of the pollen coming from the south-west.

Perhaps this explains the very marked clearance
of Zone C on this dlagram, when, it has been suggested,
the woodland in the Blawath Beck valley was cleared.

This would not only result in a decrease of arboreal
pollen'and increase of non-arboreal pollen from the valley
1tself, but would also allow more pollen from further
afield to reach the site. However, very little cereal
pollen 1s reébrded~1n-20ne c, which suggests that the
dlagram 1is nbt 80 regional as the May Moss one.

From Zone D onwards, the dlagram from Simen
Howe Moss 18 very similar to the May: Moss one and records
changes of a similar amplitude. A considerable amount of
cereal pollen is recorded from Zones E and F, and this is
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urilikely to have originated very close to the site 1tself.
| It seems most probeble that this originated in the
Limestone Hills area to the south of Simon Howe Hoss.

The changé from arab1e to pastoral agriculture in Zone

G 1s very markedj espeelallﬁ on the Cerealia curve, and
the higher value for Ceaegi;a in the surface sample than
in those from Zone G suggests that arable agriculture
,ﬁas.;ess inmportant than at present in Zone G within the
caﬁqhmeﬁf area of this site. From the documentary sources
it seems unlikely that a decline in arable agriculture
occurred at this time on the Limestome Hills, .50 perhaps

the cﬁangés recorded at Simon Howe Moss refer to a nearer

area, such as the farms on the Kellaways Rock to the south,
e.g. Wardle Green (830963), Brown Head (810959), Keys

Beck (799956). Thus the Simon Howe Moss dlagram emerges

as a falirly regional one, but with a smaller eatchment

area than the other upland site, May Moss.

9.2.3 Coggg;ison‘of the sites.
From the foregoing pages 1t 1s obvious that

these pollen diagrems are not directly comparable. Some
tell the story of the vegetation history of the whole
region while others give us information about very small
areas within 1t., These differences are due to a combination
of topographic, meteorological and vegetational factors.
The interpretations presented above are bound to be
inperfect, both because of the lack of sufficient data

from médern sites and because of our lmperfect knowledge
of the mechanisms of pollen dispersal and deposition. It

BRIt T
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- was thought preferable to explore the possible catchment
: g:eaé'offthe sites than to leave the whole topic.at an
impliéit”level only,

| The site with the most regional dlagram and

with the largest catchment area 1s May Hoss. This is apparent

from both the fossil and the contemporary pollen. The

ot@e:;npland site, Simon Howe Hoss, also gives us a

fairly regional picture, although this site has a smaller °©

catchment area. The reasons for the more regional pollen
rain received at these sites are mainly their open, |
exposed topographic situations and the lack of surrounding

woodland to act as a pollen filter. ';”‘wfﬁﬁwﬁ

Pen Bogs 1s also a falrly reglonal pollen

diagram, because although it is a valley site the channel¥;;y 3

1bibroa¢'and_open. Bere the pollen becomes more regionai-, |

‘as the woodland diminished, first on the site itself
and later on the channel sides, and this ﬁactor of locsl

vegetation 1s obvicusly & very important one. At the other ‘f3gﬁﬁ

twH sites this factor becomes even more important and

overrides those of topography and meteorology. The woodland

caﬁppy over these sites flltered out most of the regional. o

and trunk-space components and the dlagrams tell a very
local story until this woodland 1s removed. After this
Gale Field records a falrly regional pollen rain, but
Moss Slack Goathland has the added disadvantage of a
narrow channel site sheltered from the prevelling winds
and the diagram from this site is thought to be fairly
local throughout.

Hay Moss and Fen Bugs both give adequate p&ctures;i'

of vegetational change in the area as a whole, and either
'_dmagram-qgnid be used forwreconstrncting a generalised

R - B B . L.




"*;:very usefnl' for example, if the agricultural history: of

féfdiag:ams-wonld be adequate on thelr owp. However) for

~both>provtde detailed reco&ds of changes within a

'”:particular facet of the landscape (the lower ground), g
' while the Simon che HMoss diagram 41s more specifically o ?
ncerned wlth changes within the upland areas. For = "':ié

'articnﬂar purposes each one of these diagrams would be i;_;f -

iGoathland 18 ‘the scle object of study, the: Gale Fleld

compreliensive study of the whole ares, with details of
;dhahée9~¥n*the aifferent facets of the landscape, allfthQCE
;diagrams are needed. It is the contrasting and comparing .
of the diagrams from all five sites which allow a full |
-and meaningful study to be made of the changes in
‘vegetatton and land use.




"have been used throughout Man's occupancy of the study

-and infrequent. Although 1t must occasionally have got
: fépt of control, it seems unlikely that it was used

‘the uplands dates only from the last two centuries (Zocne

_management of the Moors for grouse. - g
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\PTER TEN. CONCLUSION.

By way of conelusion, we may look at the impact

. of . Man on the vegetation in the different facets of the

landscape. Pesrsall (1950) suggested that Men's effect
on upland areas was three-fold, conslisting of burning,
grazing and draiming. Of these, the first 1s seen to

area, Charcoal fragments are found from the bases of

‘the two longer profiles and are seattered throughout the : j
'whole'p:qfile at May Hoss. The probable use of fire by - o
‘Mgsolithic hunters to enlarge natural clearings has been

noted, and 1ts effects must have been felt repeatedly
on the uplands since Bronze Age times. We know that it

was an impprtant first step in moorland reclemation at

the time when Marshall and Tuke were writing (1841§&centurleé),;“ﬁ
In all these cases the use of fire was probably localised

deliberately to modify the vegetation cover over large
areas. The widespread regular burning of vast areas of
G on the pollen diagrams) and is assoclated with the

g Grazing 1s an equally long-established activity L
in the area. It 1s probable that the Mesolithic cleararices,

as seen on the pollen diagrams, were maintained by the
grazing of wild animals in the clearings created by ¥an.
It has been suggested that pastoralism was the dominant

activity on the higher ground during the Bronze Age
period. Frbmgtbe-beglnning of sedentary agriculture in
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;qitﬁé,Iion Age pericd, the uplands have retalned this role
”asﬁgraziﬁg?areasi end althéugh the height of the meoriand
hedée has fiuctuated corisiderably over the centuries, the |
majority of the land above 180m has remained under pastoralism
throughout. Indeed, the wplands have seen fewer changes
in land use practice than have the lowlands, so that while &
euiﬁfbﬁtion on the enclosed land in the dales has suffered

S N

periods of marked decline, such as in Zone D, pastorallsm
has eontinned at slightly differing intensities right
'thropgg;to,the present day. It is only now, with the
1ﬁoréaSed pressure of motor traffic and the decreased - T; -ﬂ
profitability of hill farming, that pastoralism is o -
assgming a less important role in the regilon. :
Draining 1s less important in this area than

‘burning br grazing, but has had a considerable effect-ih'
patbicular Jlocalities. Perhaps 1ts most widespread use ;‘;% ?¥"

1s in assoclation with the modern forestry plantations.

- These now cover conslderable;gxeas of the higher land

and the effects of thelr associated drainage schemes )
have been noted, for example, in the drying of the surféeé _
at Hay Moés; At Fen Bogs, a smaller-scale dralmage scheme    3{
assdqiated with the construetion of the railway has had L
_vefy maiked effects on the vegetation of the site.

| The combined effect of these three activities
on the flora of the uplands has been marked. The pollern
Fdlagrams-indiéate that most of the uplands were wooded

during the Atlantie pericd, and the loss of this forest
"~ cover and the attendant deterioration of soils has been
seen as the result of a serles of changes set in motion

by Han's activities of burning and grazing. Hore recently, .
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’ draining has been used in some areas as part of a policy
‘of‘reversing the change and re-afforesting the uplands.

| ' The changes within the lowlend facets of the
'1andscape have been rather ‘different from those on the
uplands. The loss of forest‘eover has again been the major -
theﬁe, but the cleared land has in this case undergone
morg marked changes. Often the clearance of the woodland
has been for pastureland, which has somebimes been improved -
by dralnage schemes, such as that-at the southern end of
Fen Bogs. Occaslonally the eleared land has been afforested, '
as at Gale Field; but in most other cases 1t has been

uged .for arable cultivation, which has irvolved the
tnt:odﬁéfion of exotic specles and the expansion of native
"weeds". I

o Activity in the lowlends has 1ed é.efinite pemods
of expansion and decline, and these have 1n turn affected
the activlty on the upland areas. Ironically, whsn
settlement itself was on the higher areas,the effect on
the environment was comparatively limited. Por instance,
Meésolithic man.is assumed to have confined his.attentidn

to the upland arees, but his total effect on the vegetation
cover was not very marked. Similarly, Bronze Age man is
thought to have settled in the upper parts of the dales
“and” to have ¢concéntrated his activity on the higher
;greas% but the changeé in vegetation which he produced

were small-geale and temporary. It was only when, during
the Inon Age period. gettlement was established on the
lower ground that lan began to modify the vegetation of

large areas of the uplands in a semi-permenent fashion.
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It can be seen, therefore, that the cruclal
condition for large-scale vegetation change is the organisat;oﬁ,;i
and permenency of settlement associated with sedentary T
agriculture. It is suggested that the upland areas could

" not have supported permanent settlement end susteined

-édltivation; e theory which 1s supported even by those

.who suggest that cultivation wag attempted on the higher

.parts at an early period (Fleming, 1971). It was, therefore;,
a necessary prerequisite for long-term modification of
the vegetation cover that settlement should be concentrated
in the lowlahds, and from such bases the upla#ds could be
systematlcally exploited as grazing land and for supplies
of timber. It was at the Bronze Age-Iron Age transition
that such & change occurred, and it was in the Iron Age.
that the first large-scale clearance occurred, affecting
both upland and lowland facets of the landsecape. Perhaps-
-1t was this apparent.irony that led writers such as

" Dinmbleby (1962) and Simmons (1989) to assume that the
large~-scale clearance of prehistoric times must have been
accomplished by people 1iving actuslly in the upland ares . i
rather than in the dales or round the periphery of the Moors. -

‘8ince the Iron Age, the exploitation of the

uplands has always been organised from the lower ground,
Tﬁus the pastoral activity in the Medleval period on pa:ts
of the high’ﬁbors was assoclated with monastic settlemént
on the lower ground, and Waltes (1967) is of the opinion
that the key to the success of the monks lay in their
integration between arable end pastoral agricuitureg
between lowland and upland farming. In the Tudor and
Stuart périodd; the smaller scale of lay organisation
_:gasgpagtly responsﬁﬁb for the conrcentration on g:able




' .-1land use practices for seversl millenia,
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P

of ﬁhe—azee of Pickering Forest,owned by the Crown and T

Iazerfghe,pgpgy of lancaster, which held back agricultural

deveiopmeﬁtiin the eastern-central area until the end

of1£ﬁ§¢Midd1e Ages. Today this same area, owned by the
ﬁﬁqhygefiLgneaster, stands out for the opposite reason,
:ggiaﬁ?exea of open moorland surrounded to the south and
éégfﬁby,afferested areas.,

- ‘rvThe upland and lowland facets of the landscape
appear to have bad differing but linked histories of land

use and vegetatlom. Through the ‘study of the five pollen = *
diagrams presented in this work it has been possible to |
highlight some of these differences and offer possible
exblanetions for the links., The effects ef land use
practice on vegetaktion are seen to go back to Man's first
occupancy of the area, and the pattern of ﬁegetation | _
" today has been brought about by the cumulstive effect of o

. However; in many ways the most dramatic changesﬂ. R
are‘teking place at the present day. This was seen firstly '?Qié

at the sites themselves. At Simon Howe Moss it was noted
that-tﬁe’snrface of the peat is eroding and this was
attributed to buznlng in connection with moorland management
for grouse. At Pen Bogs, dréining in connection with the _iﬁ
-railway-was seen to have brought about the conversion of e
a reedswamp to an acid §g gg mlre. and burning and
'draining have created an area of Nolinia adjacent to the
rallway. At Gale Field and May Hoss, the effects of modern
afforestation, direet and 1nd1rect were seen to have -

L L BN I BT S S

‘caused recent _changes 1n the ecology.
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L T . In the broader context, the main effect of

: ~mod ""land use has been to reduce the &iversity of the
’?Qn' ”f1Qza. Thus on the enclosed arable land a few exotic .
henbaceﬁus species are dominant, and modern - lntensive o
agriculture and the 1nereasing use of chemicals are
eiimlnaplng many of the weeds which formerly found a
niche 1n_§hé cultivated fields. On the pollen diagramé
a decrease imn the diversity of herbaceous specles was
noted in Zone G. Over large parts of the uplamds in the
south and east of the area, the diversity of the matural
declduous woodland has been replaced by'the monotony of
the coniferous plantations. The largest area of all 1is
covered with a virtual monoculture of Calluna, and the

' decrease in species diversity within the last fifty years-? SR

is apparent from comparing Elgee's descriptions of moorland = .

végeté%ibn with the flora today.
| It 18 a sobering thought that, despite the
_ effects of millenia of Man's influence on the vegetation,
;mbﬁérn Han has achleved such dramatic changes in such a
vshort period of time. There 18, surely, a good case
for cgﬁsetvation and planned management of the Hoors iﬁ*

Lﬁﬁfé.future to restore some of the diversity of the flora,

e -fiow that we know how greatly land uss practices affect
théwvegetation.
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‘to the points,so that suitable ad Justmente could be made

I 1 1 Iev§111gg
As.most,of the levelling was ecarried out single-

hande&5 a-spec1a1 technique had to be employed. A "Watts
antosef" level was used for the sitlngs and graduated

_raﬁging poles were substituted for a staff. These poles
‘Were 2m;1ﬁ length and were colour coded so thet they ;
- eould:be%:eqd from any &irection. The diagram (Figure 63) ':‘ $

shows the colour code employed, which consisted of a

repeating sequence (the decimetre marks) on a non-repeating .

‘ seqnenéé’(the background half-metre lengths), with»the.

inalvidual centimetres entemed in black. The reading
was taking by counting these em marks to the nearest
dqgtmgﬁgg. which was a known point.

The poles were graduated below the zero mark

%o the ?1gures‘when it was not possible to push the poles v:7;§

in aa far as the zero mark, On a hard surface guch as a
roéd. the poles Were supported by metal tripods; while P
on Very ‘soft ground they often had to be inserted to above o L
the zero mafk before they would stand firmly on their own. .:“ﬁf
ikns it was always necessary to note the reading of the | :
grounﬁ surface (+ or = s0 many~cm) and to adjust the’ ' ;ﬁ;fi
flgqreS.aqeordlngly. i
. | The accuracy of the method was te lcm, which
was thotght to be sultable for this type of work. No
diffidﬁitijas experienced in placing the poles vertically L
and a fértical spirit level was used to cheek this. |

Four snﬁh:ppies were used toge@her. and this eliminated



279

. the -need for laying out the traverse beforehand with:

o ranging poles, as 1t was possible to line the poles up
wﬁthfone another te keep to the original bearing by moving
two of them at a time. In general there was an interval

of 10m between reédinge, but on steeply sloping ground

the interval was smaller.

I.1.11 Vegetééion survey.

For the botanical surveys of the contemporary
vegetation & metre quedrat was used. This was sub-divided
inte 16 sgquares with sides 25cm long; For each species
found, the'humher of squares in which it occurred within
thé'metre quadrat was noted. This allowed & rough estimate
fo be made of the abundanee of the specles recorded, '

" (Eg. Potentilla erecta, 7.) This was felt to be a little
less subjective thar the classification, "dominant,
abundant, frequent, ocewsional, rare®™, but the latter
system was also employed to glve additional information.
For example, Vaeccinium giicezzgs might occur in all 16
small squares and be "abundant®™, while Calluna vulgaris
might be "dominant®™ but only oceeur in 14 of the small
squares. ‘

. The method of sampling with the quadrat varied.
At Fen Bogs, & belt transect was taken from east to west
across the site (see Appendix IXI). At the other sites,

& minimum area quadrat was sampled round the boring site
dtself, while random quadrats in other parts of the

sites gave information about other associations in the
vicinity. ’

e .
T
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1.1,111  Ssmpling.

. At two sites (Hoss Slack Goathland and Gale
; Fﬁeld). some of the samples were collected directly from
= aQJexposed peat face by the insertion of tabes into the
- _ cleaned sectlion. For non-exposed peat, & Busslan=type
' ":peat eampler was used, with a chamber 50cm long end Som
| diéhgter; as desoribed by Jowsey (1966). This had the
';_ adﬁgﬁtaée of allowing the whole sample to be removed and

betﬁg virtually self-cleaning. Samples for pollen analysis
‘Were removed with & fish slice end placed in numbered
'polythene bags. For the more tenaclous deposits, e.g.
the bottom metre at Gale Fleld, a Hiller borer was used
 from which samples Were taken in glass tubes in the field |
For radiocarbon analysis, four duplicate prdf;les‘;ﬁ z'ﬁ
were taken with the Bussian-type borer. Slices of peat; B ;:ﬂ
3cm deep were téken from three of the profiles while the i jé

fourth was used for pollen analysis. The samples, having
been cleaned and wrapped 1n polythene and tin foil, were
sent to the Badlological Dating Laboratory at the Norweglanﬁ_
Institute of Technology in Trondhelm. '

I.11 Lghoggto;x technlques.

" Is4.1 Pregéfation of samples.
In the laboratory analyses, standard procedures

were carried out which are well documented and need not

be described in detall here (e.g. Faegri and Iversen, 1964). i
Samples were_treatéd with 10% KOE or NaOH and in most ;;
cases no further treatment was necessary. Acetolysis was l
-used where there was a great-deal of cellulose in the

7 sample, and HF treatment was employed for samples
. containins 1norganle mafter. Samples were stalned with basic
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L “fﬁé&hin or saffranin and mounted in glyeerol.

A Zelss 'Standard WL" research microscope and

8 Vickers "M 15 C" research microscope Were uséd. Macro-. f.;¢:7?

7remgins were examined at low power (x8); pollen was couuhﬂ.
_'at a mggnafxcation of x250.
A minimum pollen sum of 500 total pollen

 >w (exc1ud1ng spores) was counted, from traverses spaced
, out across the slide. As 1t was belleved that for much
% " of ‘the perlod under stuly the erea was not covered with
.:'-plosed qgﬁopy woodland, an arboreal pollen sum wag not
felt to be éﬁitable. It was not possible to be certain
<. - which speeles were of local origin; even when definite ot
| "Q aqnatie'or bog specles were encountered they might not ' o
have originated at the site 1tself as 13 shown by the X
Jrecords of P 2 geton at Gale Field and ha~an_’st1folta ,-:J?ﬁ
at Stmon Howe Moss in the contemporary pollen. As the aim’ 8

.of the pollen analysis was to eluecidate the detalls of

| thé"yegetation cover in the past, it was felt that to
._make any éssumptlons about the source of the pollen.would

. be to beg thé;qnestionb For this reason, the pollen sum
}}:r ='1ﬁeluded all specles recorded, and where a specles 1is |

thought to be of very local origin, e.g. the peak of
; 'melamgzggg ab 5630m on the Fen Bogs diagram, it 1s o
., -1n%erpreted o8 such 4n the text. R




282

" "APPRYDTE IT. . NOESS ON W USE OP 4 LOGARTTENIC SCALE

e FOB_EQLLEN:BIAGBEMS.
o Since the deys of Halthus and Darwin, it has

been knOWn that blological populetione inerease in a
'“i gepme@nic ‘rather then an arithmetic progression. The
Je@ﬁ§ﬁéﬁ¢iﬁl eurve is widely accepted in demographic

'*:e;stﬁ&iee;'and trends in population statistics are generally

vplotte& on a logarithmic scale. Such a scale has not
found #avour with palynologlsts, howevrer: Faegri and
Ivexsen (1964), in the context of "composite" diagrams,
diemiss 1t with the words:

. . "Logarithnmic scales are not to be recommended,
the scale ehould be liriear and consistent ‘
throughout.® _

This consistency, however, means that on a
linear scale the herbaceous speclies which make up only
ehsmell percentege of the total pollen are hardly visible,
'Qﬁa,xhterpretgtaon tends to be based on the graphs for
' spﬁ?}@??which form a conspicuous element in the dieéfém,
e.g{fﬁree;ﬂeee, If the linesr seale 1 veried for different
speeiesf;éhe individual graphs ere not directly comparable.
The logarithmic scaele has the advantage of & consistent
scale for-all species, which allows direct comparison
betWween specles to be made. On the other hand, the speeles
meking up only small percentages of the total pollen are
: elearly Visible on the dlagram, and interpretation can
more easily be based on all speeles recorded.

- The amplitude of the changes seen on & logarithmie
,,scale reflects the percentage change involved rather than



283

_logéfithmic seale the change from 30% to 60f covers the

’:j samé linear distance on the dlagram as does the change

>Tfrdﬁjgﬁ:to 2%, beeause -both these changes represént

an’ :in‘s::e,ase of 100%. .On an arithmetic scele, on the
oﬁher’handi the linear distence on the dlagram would be

30 times as great in the first case as'iq the seccnd., It

1s arguable that for blologleal studies the percentage
changes involved are often more important than the

absolute changes. For a specles comprising only 5% of '

the total pollen, a decrease of 1% of total pollen represents
e 20% decrease in the frequeney of the species; but |
for a specles comprising 50% of total pollen, a similar
decrease 1s only a 2% one. Clearly in the first case the
‘decrease is mueh more significant than in the second

case, but on conventional pollen diagrams both changes
would be reﬁresented by the seme lineer distance on the
diagrem. It is ornly when the figures are plotted on a
logerithmic scale that the true significance of the

chagges is apparent. The dlagram below 1llustrates this
po;ﬁt by comparing the same data plotted on linear and
logarithmic scales (Figure 64).

. The main advantage of the logarithmic scale,
and the reason why it was chosen for this study, 1s the
greater prominence afforded to the herbaceous spp.
whieh are re;atively rare in the pollen record. It has .
often been assumed that where only a few pollen gralns
of a”spgcies are recorded, no meaningful pattern will

emergefwhen they are plotted on a pollen diagram, However,
the diagrams presented in this thesis show that well-

defined and meaningful changes cen be seen in the figures
_'for_théseﬂsﬁeeigéqhhen they are plotted on a logarithmic




PART OF THE PINUS CURVE FROM

THE SIMON HOWE MOSS DIAGRAM.
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On the arithmetic scale the bigerest decrease appears to Be between the bottom
two samples because of the size of the numbers involved; but on the logarithmic
scale the drop between the next two samples 18 seen to be more significant,
1.e. 219 to 4%, as compared with 58% to 21%.

The top three samples shown (values 0.3%, 0.2% and 0.17%) are hardly visible on

the arithmetic scale, but show up clearly on the logarithmic one, where their
relationship to one another can be distinguished.
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scale. This is partieularly important when dealing with
land use ehapgqg..where many of the conclusions are
;ﬁased on-th§ records for these pollen types, (e.g. Rumex,
Compositae, Chenopodiacese.) |

Another advantage 1s the playing down of the
fluctuations in gpecles forming a large percentage of the
pollgn;which are insignificant in terms of percentage
changes 1n these species. When & specles is contributing
over 80% of the total pollen, fluctuations of the order
of 5% are of little significance, end consequently they
involve very small linear dilstances on the logarithmic
pollen diagram. For this reason the curves for taxa such a
as Gramineae, Czlluna and Cyperacese often appear much’
smoother on the diagrams in this thesis than on conventiohal“"
folleA dlagrams, '

The pollen diagrams presented in this thesis
are the best evidence for or agalnst the use of the
logaritbmic scale. The main disadventage lies in the
difficulty of comparison between these dlagrams and the
éonventional ones from other areas. However, 1t 1s
- always difficult to compare land use changes between
:égtbnsﬁas they are such local phenomens, and it was the
aim of this study to investigate the detalled changes
ﬁithin a small area rather than the general vegetation
history of a larger regilon. Therefore, in this particular
case, 1t 1s felt that the advantages of the logarithmie
scale outwelgh the disadvantage of lack of comparablility

with dliagrams from other areas.




APPENDEX ITI. A COMPUTER | PHOGRANNE FOR DELTHITING

o VEGETATION su:a-oREsxoms.

-Data for 167 metre-square quadrats from PFen
| Bogstwere used (vide supra, 4.1.2). For the 26 specles
recorded, a value of between 0 and 16 was entered for
each quadrat, referring to the.number of small squares
within the quadrat in which the species occurred, giving
an approxlmate.measure of its frequency (Appendix I.1.11).
_ A computer proéramme was wriﬁten which calculated the
product.momegt»correlatlon eoeffieient for each palr of
adaécgnt Quédrats, and the results.have been tabulated
(Figﬁrg 65). From this data, a cluster dlagram was
constructed (Figure 66). The procedure followed was to
jo£ﬁ~the most similar pairs of quedrats first,;(in this
case some were identical, r=1,0000), to form the basic
groups, 1.e. the cores of vegetation sub-regions. Palrs
of qugdréts'were Jolned 1n decreasing order of similarity.
If oneéof the quadrats was alréady in a group, the other

member of the palr was added to that group; 1f both were

"-. already in groups, the two groups were Joined to form
one hiéher order group¢:if neither quadrat was in a group, .

the-tw6 were joined to form a new group. In this way,

a hlezarchy of groups at dlfferent levels was bulilt up,
until all quadrats were united in one large group. Thus.
it isipossible to reglonalise the vegetation at a number
of;diffétent levels, according to the degree of sub~
division required.

s L bl
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Figur e 65

0 . SARIE &, PRODUCT MONENT CORRETATION COEFFICIENTS FOR
. ADJACENT QUADRATS.
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| TABIE 4 continued.
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CLUSTER DIAGRAM TO SHOW GROUPING OF QUADRATS.

Figure 66.
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