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TITLE The Ecology of Sycamore in British Woodland 

AUTHOR' Neil,John,Bleay 

'This,thesis~"The Ecology of Syc~more in British Woodland" 
firstly examines th~'method by which sycamore CAcer pseudoplatanus) 
has been introduced to the British environment and seeks to ascertain 
the common locations of,these introductions. An approximately. ~00km2 
section of West S,uffolkis' selected to bean example ofa typical, 
intensively farmed, lowland, rural landscape. Classification and' 
defi'ni tion of the vegeta'tional types present is undertaken.' The 'area 
is then surveyed ',acc,ording to techniques designed, primarily" by the 
author. The survey produces an accura~e description of vegetational 
composition, from which the 'demography of sycamore can'be examined, 
and a data base of ecologically significant factors for individual, 
vegetation units;" Subsequent research is concerned with analyzing the 
data from the survey in conjunction with additional studi~s of specific 
sites. 

. / .. 
An inv'estigatic)ll of the occurrence of sycamore in relation 

to other native tree' species and common vegetational types is effected, 
to reveal the 1980' s status of sycamore in terms of vegeta'tional 
classification. The' physical, structure of woodlands is then examined 
to produ~e an estimation of sycamore's past and future'competitive ' 
status in comparison ,with the native tree community, particularly 
interpreting the anthropogenic' influence 01 woodland management. -
Specific sites are chosen for more detailed observation and some of 
the conservational implications of sycamore invasion are disc~ssed. 

The way (including rate and metho'd) in which sycamore 
disperses through the West Suffolk area is considered. Whether 
sycamore invasion of individual woodland conforms to predictable 
demographic patterns is questioned 'by mapping invasive sycamore pop
ulations. Areas of Epping 'Forest are included to,provide' a~ example 
of a management variant. 

The thesis continues to give an account of the possi~le ' 
resistance of some woodland to invasion which could be related to the 
physical form and' species composition of i~dividual woodlands and 'to 
the intrinsic niche exploitation capability afforded to sycamore by 
virtue of its ,dispersal adaptation. The 'strategy' and 'life mode' 
of sycamore is reflected upon with regard to its tolerances to various 
ecological components of woodland ecosystems and to, the British 
climatic regime both past and present. 
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PREFACE 

Considering the large number of plants and animals that have 

arrived 'in Britain' through human .intervention, it is perhaps surprising 

that so few of these immigrants can find a niche within the vast 

number of habitats that are potentially available to them. Of course, 

there have been notable exceptions; for instance, pheasants, rabbits 

and grey squirrels in the animal world. As for trees, ,sweet chestnut 

and sycamore ate perhaps the only introduced ~pecies th~i have managed 

to maintain themselves, on a large scale, in any satisfactory way. 

'Sycamore alone can do this throughout the length and breadth of the 

country. What then, is so special about this tree? And, importantly, 

is it exploiti~g niches that are empty or is it outcompeting a native 

species to gain its place? 

In fact, ,the native tree world which is facing this alien 

invasion is already one ,involved in great change. The,re1ationship 

that has existed' fbr at least a thousand years between'trees and 

humans and,; in particular, the balance 'between construction and de

struction of natural, environment, in many cases no longer remains. 

IS,it that sycamore can' now find new niches to which native trees 

them~e1ve~cannot adapt, at the same pace as the rapid rate ot ind~ced 
change that is now be'fa1iing their habitats? 

Humans, however, have not been entir~ly insensitive to the 

battle for tree supremacy in their wooded wastelands. The immigrantsyc

amore has been viewed as an unwanted one but is it already a permanent 

fixture in the 'British countryside? Will it overwhelm the native Brit

ish tree population and will this, ~n turn, affect ~11 those plants 

and animals that have become reliant on the stability of their native 

woodland environments? 

Scientists have begun to take the sycamore seriously; 

foresters have grown it in pots in greenhouses, testing out different 

soils; naturalists have mad~ their subjective comments stumbling on it 

on their rambles; and conservationists have un-methodically damned 

its existence. The aim of the forthcoming thesis is to give field 

ecologists an interpretation of the present ecological status of 
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sycamore in a,typi~al settled rura~ British environment and to.relate 

the occurrence'of sycamore to its ability to compete~it:h the natj.ve 

tree flor~ species. It is intended to use this int~rpretation both to 

predict ~~c~mbre's future status and, to answer some-priprity ~tiestions, 

such as : why)s sycamore successful? what is its ,mode 'of nic:he 

expl,oi,tatiori? an'cl what ecologicai impac~ will sycamorE!:', have- on t'he 

complete rural ~cosystem? 

,Fionti ~'piec~,', Composi te illq.s,tration of a typical ~est §uffolk 
woodland/arabl~ landscape ~ ~ . '1' ' 

',' " 

\ "~ .. 

A Arable fields H Hedge 

AW Ancient woodland - IS Invasive sycamore 

C Coniferous plantation P Pollard 

,C;S 'Colonising sycamore PL Parkland 
.. 
CWB Coniferous windbreak RM Rural mansion 

OS Dispersing sycamore RS Roadside sycamores 

SW Secondary woodland 
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Chapter 1 

A.~HE HISTORY OF SYCAMORE INTRODUCTION TO BRITAIN 

Acer pseud6platanus (sycamore) is considered to be an 

. exoiic introduction to Britain. Its entry into Britain is thought to 

have been achieved through the actions of man. There are no records 

of sycamore prior to glaciation. However, the Merlewood Research and 

Development paper No 48 29 suggests that it might have existed at this 

time.: Its absence in pollen-sediment records could be due to the fact 

that sycamore is not readily preserved. and that sycamore produces less 

pol~en than. many native wind pollinated trees. Sycamore is an insect 

pollinated species. Godwi~19 records ~WQ incidents of sycamore pollen 

in his. post' glacial history of British woodlan~ but suggests that 

these' are due to sediment contamination or,misldentification. Accord

ing to Rackham 64 the pollen record within the' West Suffolk area, and 

near to it, shows no record of sycamore (see fig 1 )~ 

Fig 1 

Diagram illustrating the composition of Atlanticwildwood 
at four East Anglian sites (data from Rackham) and the 
composition of West Suffolk woodland 

,i 

2. Hockam .Mere 

1 

3 Old Buckenham Mere 

A .. 
~. 

-, 

4 A.Survey Area-Ancient 

B.Survey Area Recent 



Prehistoric sycamore artifacts have, however, been recorded 

by Cooper 10 The artifacts in the form of fragments from ladles and 

skimmers have been unearthed at lacustrine villages at Glastonbury in 

Somerset. The source of timber for these artifacts is thought 

unlikely to be native. Similarities between these artifacts and 

skimmers and ladles found in the Thuringian Forest dated at about 

2000 - 3000 BC suggests that the British utensils are representative 

of trade between the two areas. 

Mitchell 46 states that sycamore was probably introduced by 

_the Romans. - _This would be the earliest historic date of introduction 

that has -been found. Applebaum 1 considered that there are remains 

of a sycamore wind belt on a Roman farm in Derbyshire. Several 

authors have questioned the validity of this Roman date. Their 

-scepticism lies in the argument that it. would seem illogical for the 

Romans to have brought a timber producing tree to a country with an 

already abundant timber supply. However, the logic could lie in the

fact that sycamor~ in its natural rang~js a mountain species.- It is 

therefore arguably resistant to exposure. Edlin13 states that syc

amore woodland is the most northerly in the- British Isles. Sycamore 

could have been an obvious import choice for Romans settling in 

upland areas of Britain and finding it difficult to regenerate native 

irees for shelter belts. Excavations of a Romari farm in the survey 

area (see text fig35) showed no evidence of ~ycamore. 

The distribution of sycamore in Europe is widespread, 

particularly in the mountain regions of central and southern Europe. 

Historical introductions would have been likety to originate from _ 

thi~ area. Presuming that there was no post-glacial natural migration 

of sycamore from Europe or prehistorical introduction, then the need J ~ 

is to find the agents of historical introductions. Mitchel1 46 sets 

the date of the earliest sycamore introductions about 1200 years 

earlier t~an most authors, who generally ~onsid~r a date somewhere in 

the thirteenth century to be more realistic. Early records seem to 

be confused by a similarity between the name sycamore (Acer- pseudo-

platanus) and the fig mulberry (Ficus sycomonis). The latter tree 

has certain biblical connections. This confusion may, according to 

Edlin l3 have led monks of the thirteenth century to bring back seed 
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of the sycamore from the continent to be .grown in British monasteries. 

There are various records of authors using the name 'sycamore' in' 

their work around the thirteenth,' fourte'enth and fifteenth century. 

These include Chaucer 8 . 

An Extract from Chaucer's The Flowre and the Leafe 

So small. so thicke, , so short, so fresh of hew 

That most like vnto gr~ene welwot it was. 

Th.e hegge also that yede in compas 

And closed in all toe. green 'herbere 

With 5icamour was set ,a~d eglatere. 

Greenoak 20 (p i44) mentions examp~es of thirteenth century leaf carvings 
, .' 

of sycamore at Southwell Minster" Notts .'and also at Christchurch 
~.~ " 

Cathedral , Oxfordshire . Firmer., evidence of a s:j..gnificant fourteenth 

century sycamore ~opulatiori h~s be~n ~ut forw~rd by Cooper la. He 

states that King Edward Ill's parliament of 1340 legislated to safe

guard the sycamore tree from over explo·itation. Coop~r 10 further 

supports a date around the thirteenth century by quoting figures 

taken from Hutc'hison 93 concerning an ancient Scottish sycamore 

'tree known as the 'Great· Tree of Kippenross'. He suggests that 

growth statistics taken from thi~ tree would place its planting at 

least as early as the thirteenth century and possibly even as early 

as the twelfth century. There are many existing old trees in Scotland 

and some in England. Certainly som~.of these trees could date from 

the fifteenth century. Several authors, such as Coope~Ofeel that there 

may have been a close'connection between these early fourteenth, 

fifteenth and sixteenth century introductions and historical links 

between Scotland and·Fran~e. A famous example is that sycamore was 

planted at many residences of Mary, Queen of Scots. Jones 35 refers . ' 

to three Scottish sycamores that were probably planted in the late 

fifteenth century at Castle Methuen, Perth, Calder House and~a spec

imen at New'Battl~ Abbey near Edinburgh. Froci these rather unsatis

factory records, it is difficult to draw too many conclusions about 

the scale of introductions prior to the sixteenth century. 

More mention is made in literature throughout the sixteenth . 
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d h · H'l 3l h·· f G d16 
an seventeent centurles. u me quotes t e wrltlngs 0 erar' 

(see below) in the sixteenth century and Parkinson 54 (see below) 

and Evelyn 15 (below) from the seventeenth century. The Oxford 

English Dictionary gives,1615 as the first use of the name sycamore 

for the tree Acer pseudoplatanus. Greenoak 20 relates that St. Ed

munds Church, Sarum bought sycamore trees in 1693. 

An Extract from Gerard's Herball, 1597 

n The great' Maple is a stranger in 
England, ,only it groweth in the walks 
and places of pleasure of noble men, 

. when it specially is planted for the 
shadow sake, and vnder the name of 
Sycomore. n 

An Extract' from Parkinson's.Theatrum Botanicum, 1640 

n It is nowhere found wi1de or natura11 
in our land, that I can tell, but only 
planted in orchards or wa1kes for the 
shadow sake. n 

An Extract'from Evelyn's A Sy1va or a Discourse on 

Forest Trees, 1612' 

n It is much 'more in reputation for its shade 
than it deserves; for ,the honey-dew leaves, 
which ,fall 'early, like those of the ash,' turn 
to mucilage and noxious insects, and putrify 
with the first moisture of the season, so as 
they contaminate and marr our walks. and are 
therefore, by my consent, to be banished from 
all curious gardens and avenues. " 

:' -

27 
The following extracts from Harvey 'show 

that nurseries were stocking sycamore in the late seventeenth'c~ntury 

and selling at least· in small numbers, probably as ornamental trees. 

By the mid-eighteenth century and early nineteenth century it seems 

that sycamore was being sold in large numbers, possibly for planting 

larger areas of woodland. 
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Extract from a bill for plants sold by George Rickets 

to Levens in Westmorland in 1689 

£ s d 

22 Peaches & Nectarines 1 13 ·0 

62 Pears dwarfs 1 11 0 

16 Aple-trees 8 0 

4 Mullbury trees 8 0 

400 Gooseburys & Currants 2 0 0 

13 Lime'irees 13 O· 

30 Black cherrys 10 0 

i6 Sycamores 8 0 

(sycamores over 6 old pence each) 

Forester's report Kiv~ton Park, South Yoikshire -

Planti in ye nursery 170~ 

Limes under ye Cikamoores 13 . 

Cikamores fitt to plant out 40 
,this season 

There are. no trees in ye Pond Garden quarters vnless 

some few Cicamoores 

1730 William Mason's stock inventory included 1300 

sycamore 

1755 Henry Clark unpa{d stock list at Chipping Gampden 

£ s d 

15 < Beach at 1/ 15 0 

10 Syckamores at 11 10 0 

25 Scotch firs at /6 12 .6 

1760 Catalogue from Hanbury Trust Nursery records sycamore 

1813 Hanks and Dunhill Nursery in South Yorkshire planted 

at £6 an acre including 2000 sycamore for the,Doncaster 

Corporation 
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It is important to substantiate the time of sycamore 

introduction for several reasons, not least of which is in the 

assessment of its.rate of population expansion, but also in 

correla ting this expansion to changes in the na ti ve tree fl06:1" 

and changes in woodlan~ management. 

The report for 1708 at Ki veton Park' (p,age 5), suggests 

that sycamore mai have been regenerating as the~e i~ a 'very Vague 

mention that ~ycamore ~may be found by the pond quarters'. Sycamore 

may have beguri in~ad{ng native habitats at thii early date. This 

indicates that little acclimatization to the British climate was 

necessary for ~~gerieration to occur. 

Cert~infy sixteenth and seventeenth century introductions 

are likely to have ,been carried'out by those elements of society 

that could afford to buy plants from the early tree nurseries, 

primarily landowners and churches. Introductions 'would therefore 

,have been isolated,. The examples of old sycamore trees rec'orded in 

the survey area (see text fig 5' -trees of greater than 2m girths 

at 1.3m) are'isolated and confined mainly to parkland sites of land

owners' country mansions. The 1813 'record of a larger scale, intro

duction (see text page 5) ,by Doncaster Corporation suggests a change 

in introduction pattern by the nineteenth century. This could be 

related to a change in socio-economic structure; society enabling 

industrialists to spend money on tre'e planting projects. Jones' 35 

records of sycamore (see fig' 2) illustrates that he could find few 

records of sycamore before the eighteenth century. 

Jones 35 'places a major expansion in the degree of sycamore 

planting in the mid-nineteenth century. At this time planting may 

have been for shelter belts, hedges and amenity parks. He 

records that out of twenty four Dorset woods in which sycamore was 

present, twenty of the woods were not shown on the first Ordnance 

Survey maps. Three of the remaining, four were in parks where 

planting was at a slightly earlier date. Therefore in this example, 

expansion of sycamore populations on a wider scale seems to be 

associated with the development of man-cultured woodland. 
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Fig 2 Redrawn from Jones' 35 map of sycamore introduction 
date~ based on counties 

Century I 

1S'&1e;!h I 
I 

1~ ,I 
1NLBA~ 

Mitchell,~6Forestry Commission list of record size sycamore 

trees (fig 3 ) - usually above 70 feet in height and over 12. feet 

in girth - shows large numbers of counties with no record trees, 

indicating a limitation to the number of early introductions .. 
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Mitchell's. records are however somewhat inaccurate. The West 

Suffolk survey area included about ten trees which would be 

inclu~ed" according to Mitchell's description, as record trees . 

. Fig 3 Occurrences of record size sycamore trees in individual 
counties. Data from Mitchell Forestry Commission 

'..KEY.. 

8 

no record 
.1r.ee. 



57 
Perring and WaIter's 1962 record of sycamore (Fig 4) shows 

that the tree is now widespread throughout Britain and is now, 

arguably, fully naturalized. It has undoubtedly invaded native 

woodland through Britain as it has done in the West Suffolk survey 

area. 

,Fig 4 The distribution of sycamore (Ac~r pseudoplatanus) in 
the British'Isles (Perring & WaIters, '1962) 

C t1l/1 
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B. THE HISTORY 'OF SYCAMORE INTRODUCTION TO WEST SUFFOLK 
, 

Sycamore was first recorded in the 'flora of Suffolk' in 

1775 72 . Several trips to the Suffolk Records Office failed to 

gain any more exact date or conclusive proof of introductions. Over 

forty local landowners were approached by letter and asked if they 

had records of sycamore planting or introduction: Only three 

replies were received and diq not prove conclusive. Verbal contact 

with local landowners suggested little knowledge of sycamore 

planting in their lifetimes. Access to parkland sites was difficult 

to obtain but some records of large sycamores (girths at 1.3m high 

exceeding 2m) were recorded at parkland sites (fig 5 '). The park

land sites were amenities for large country residences. The typical 

form of a parkland tree is illus~rated as.(D) on fig 5 (see text). 

The parkland sycamores are thougpt to be the main. original sources 

of invasion to West Suffolk. Boring of a particularly large sycamore, 

270cm girth at Little Haugh Farm:(see Plate. 1 ) suggested an age of 

between 180 to 220 years, corresponding to a late eighteenth, early 

ni,neteenth century date of introduction. Comparing this tree to the 

trees found in other parks it would seem that introductions during 

the nineteenth century were most common. Plate 1 

illustrates a typical parkland sycamore "greater than 2m girth. 

Parkland sycamore - Little 

I 

.J 
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Large sycamores near settlements were occasionally 

observed. Sycamore (C) of fig S was a pollarded tree found close 

to an old cottage. This could have been as old, or older than the 

parkland trees. Sycamore (B) fig S was an extremely large co pp iced 

sycamore tree (see Plate 3). A I.Sm rule has been, placed in the 

photograph. The age of this tree would be difficult to measure but 

may be older than the late eighteenth to early nineteenth century 

date of the parkland trees. It was situated near a relatively recent 

settlement. Its origin is uncertain. It lies at the top of a deep 

gulley cut in chalk, which,in itself,is an unusual surface feature 

of the West Suffolk landscape. 

Plate-2 

I, 

Photograph of a large coppiced sycamore at 
". -, -'Sta:nton 'Grundle wood no 17" 

12 
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Sycamore Wood (A) fig 5 consisted of the only example of mature 

sycamore coppice stools found in the West Suffolk area (see Plate 3). 

The woodland (Stowlangtoft Wood One No 54, see fig 34 ) 
, 51 has a pond marked (M) in it, la?elled moat on the O.S. Map. 

This suggests an hi'storic site of settlement. The woodland basically 

conforms to an ancient woodland type format (see text p16 )., The 

stools of all coppice in the woodland appeared to be particularly old. 

The sycamore stools were large with a considerable bryophytic cover. 

The character of the stools (S) was unlike any other sycamore found 

in the survey area. The distribution of sycamore in the woodland is 

also unusual in that it has an invasive front (see text p217) moving 

towards a road and a parkland site. It is. considered that a direct 

introduction must have been made to the ancient woodland at some point 

in the woodland's history. 

Plate 3 Photograph--of Stowlangtoft -Coppice 'Stodl' --~.~ - - :- i 

i 
1 

Peterken 59 has observed secondary woodland of the period 

1700-1800 in Lincolnshire, managed in the coppiced ancient woodland 

style but including alien species such as sycamore, presumed to have 

been planted. However,-the similarities between the size and char-
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acter of sycamore stools and ash stools, (A) fig 5, at the Stowlangtoft 

site suggests a more ancient origin of the sycamore. Without a firm 

date of introduction or way of aging the stools~ it can only be 

assumed that the sycamore stools are an exampl~ of early invasion 

from an isolated introduction possibly as early as medieval times. 

The woodland was not completely invaded, so that the sycamore at 

this woodland was either unwanted by woodmen,so removed where 

possible,or the sycamore has had a very slow rate of invasion. 

More recent introductions of sycamore do not appear to 

have occurred on a wide scale. Few examples of ' sycamore deciduous 

plantations were recorded in the general survey (see text p 47 ) 

Some very recent planting of isolated sycamores has been observed, 

mainly at roadside locations. These are shown in fig 184. Some 

planting in gardens and settlements may have also taken place. The 

analysis of sycamore dispersion ,qnd invasion is therefor~ to be 

primarily concerned with the dispersion .of sycamore from parkland 

sites of introduction and the natural regeneration of propag'ules 

from parkland trees. 

Summary 

1. Sycamore was not represented in prehistoric pollen analysis. 

2., Sycamore may have been introduced in upland regions during the 

Roman period 0-100 AD but the introduction did not expandquickl~ 

3. 13th and 14th century introductions may have occurred possibly 

at'monasteries or religious sites but populations were again 

slow to expand. 

4. 15th,and 16th century introductions are definitely recorded, 

particularly in Scotland. 

5. 17th and 18th century nursery records show stocking and sale of 

sycamore. 
, , 

6. 19th century introductions were common particularly at the 

amenity parks of landowners and industrialists. 

7. Sycamore introduction to the West Suffolk area probably most 

commonly occurred at parkland sites from the late 18th to 19th 

centuries. 

8. There is little evidence of 20th century introduction of 

sycamore except in the 1940s and 1980s at roadsides. Conifers 

have been the common plantation tree. 
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Chapter 2 

CLASSIFICATION OF WOODLAND AND "WOODLAND TREES INVESTIGATED IN THE 

GENERAL SURVEY AND THE METHOD OF THE GENERAL SURVEY 

The woodlands in the West Suffolk survey area have a 

variety of origins and have been influenced throughout their history 

by different forms of woodland management. This thesis is concerned 

with .examining the status of sycamore throughout this range of 

woodland types. The woodlands were classified according to evidence 

gained from their present conditions. The woodland categories so 

formed were ancient woodland, ~ncient derelict woodland, ancient 

wood pasture, secondary woodland,. deciduous plantations, coniferous 

plantations, parkland, hedges and settlement gardens. The survey 

did not include orchards. The characteristics used to define these 

woodland types are illustrated in Jable 1. They are derived from the 

work of Rackham64 and Peterken59 but include items from the writer's 

own familiarity with the woodlands. The characteristics described 

formed a diagnostic checklist for use in the general survey (see text, 

page 47). 
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Diagnostic features of' woodland classification 'used in :thesis' 

Ancient Derelict, ~ncient -. Secondary Decidous Coniferous 
Woodland Anc'.W'dland Wood 

" 
Pasture~ Woodland Plantation" , 'Plantation 

" - , 
" " 

'. " 

Species declduous deciduous deciduous deciduous deciduous coniferous 
Competition species species species 

" species species species 

Perimeter regular, regular, regular, irregular, regular, regular, 
form straight straight sometimes sometimes st;-aight straight 

" 

straight straight 

Boundaries high bank, low bank low bank no bank some- sometimes sometimes 
deep ditch ditch isol- ditch iso'l- times bushy ditch ditch 
isolated ated _pollard ated pollard sometimes sometimes sometimes 

..pollards canopies canopies hedqes hedges cut hedqes cut 

reguiar rides regular rides irregular 
" 

Pathways, regular irregular regular 
Rides rides cut- overgrown overgrown, pathways pathways 

<-

rides cut ,-

irregular 
, 

pathways 

obvious 
" occasional occasional Compartments obvious species no species' 

'species species compartments compartments specie's species' 
-' 

compartments compartments compartments compartments' 

Tree some trees some trees no trees in irregular regular regular all 
distribution in rows in rows rows no trees in all trees ,in trees in rows 

, rows rows very strict rows 
dense 

Tree form coppice wi th coppice pole pollards standards standards standards, poles 
standards or canopy standards 

with stand-
ards 



Table 1 Diagnostic features of woodland classification used in thesis 
--tcontinued) 

pe:r;elict peciduous Ancient Ancient Secondary Coniferous 
Woodland Anc.W'dland Wood Pasture Woodland Plantation Plantation 

~oppice cut coppice coppice uncut pollards not some small ~mall coppice no coppice 
stools large, stools very large cut stools uncut stools uncut- stools 

stools 

Age strat- simple-even complex-not simple-even complex-not simple-even, simple-even 
ification age even age age even age age aqe 

~ree occasional no felling no felling signs of felling felling 
felling felling felling 

~ree no grubbing no grubbing no grubbing signs of signs of signs of 
I grubbing . , grubbing grubbing - grubbing 

Soil flat - no - flat - no flat,- no disturbance furrows furrows, some 
disturba,nce disturbance disturbance pi ts, ,excav- firin'g 

some firing ,atioI)s ,furrows 

Dead trees no dead trees dying coppice few dead dead canopies no dead uprooted 
dead elm poles stools trees and poles trees - trees 

Ivy - no ivy little ivy little ivy considerable no ivy no ivy 
hedera hel ix ground and treE 

ivy 

Ground flora ancie'nt ancient ind- ancient indic- some ancient urtica/rubus very little 

* indicator icator species ator species/ species/urtica hedera 
species nothing/ nothing/rubus callunafrubus 

rubus grass sward hedera/ 
pteridium 

* refer to ground, flora associations fig 204, Page 267 



Table 1 

(continued) 

Tree 
species 

Anthropogenic 
disturbance 

Scrub 

Exotics 

Diagnostic features of woodland classification used in thesis 

Ancient ~erelict Ancient Secondary Deciduous 
Woodland Anc.W'dland Wood Pasture Woodland Plantation 

usually 1-4 sp. rsually 1-5 sp. usually 1-5 sp. usually 1-10 sp. usually 1-3 sp. 

per stand per stand per stand per stand per stand 
occasionally 

1 - 15 

. none some some some none .. 

none some some common none 

none some some common common 

Coniferous 
Plantation 

Usually 1 - 2 
species 

none 

none 

common 



Fig 6 
Diagnostic woodland plans and woodland profiles according to 
criteria outlined in~table,Table 1 

I-

Recentl y. coppiced l?rofile 

Ancient woodland plan 

Derelict profile 

Secondary woodland profile 

Secondary woodland plan 

Coniferous plantation profile 

Coniferous plantation plan 

19 



Fig 6 (contd) Diagnostic woodland plans and woodland profiles 
according to criteria outlined in 

Table 1 

Deciduous plantation profile 

Deciduous plantation plan 

Wood pasture plan 
Wood pasture profile 

hedges 

-'<--f--fields 

.~c:.:..:.:..:..;...~~n---==t-- road 

woods 

. ........... . ." , .. 
. ':': ~\ 

~ 'r 

Plan of hedges 

, 
\ 
\ 

)«l.I--\-\-L,,~+---hous e and garden 
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Fig 6 (contd) Diagnostic woodland plans and woodland profiles 
according to criteria outlined in Table I 

Parkland profile 

"& 

Parkland plan 

21 
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Ancient woodland 

Ancient woodland consists of woodland that has been managed 

for wood products from historic times. Ancient woodland is presumed 

to be at least five hundred years old. The origins of tree species 

community in ancient woodland may be partly natural but will have 

undergone considerable modification by man's management, with,the 

proliferation of desired species and the exclusion of less desired 

species. The species structure tends to consist of coppice trees of 

a certain species and timber trees of a certain species. Coppice 

trees have been cut at regular intervals to produce a small girth wood 

crop. Timber trees are left uncut to produce large girthed timber. 

Each wood crop has had particular uses in traditional crafts. 

Grazing is excluded from these woods by earthworks and ditches. The 

wood may also be divided into compartments by clear pathw~ys or rides. 

Each compartment may have a different species structure composition. 

In fact, only one exampl~ o~ ancient w60dland was found in the survey 

area. This was a sit'e where maintenance of the woodland in its 

managed form had continued to the present day. 

Fig 7 

Field 

Diagram'illustrating the woodland profile 
of Pakenham Wood 

22 

Canopy height - maximum 

approximately 20m 



Ancient derelict woodland, 

Ancient derelict woo~land results from the cessation of 

management of an ancient woodland. This neglect of practice is 

largely a twentieth century phenomenon and has greatly accelerated 

since the 1939 - 45 war (Rackham 64). In such a derelict condition, 

the earthworks and ditches became'eroded allowing for large mammals 

to re-enter the wood to graze. Coppice trees grow for longer than 

their original cropping rotation period, producing a structural'form 

of woodland that is historically unique. The invasion of these wood

lands has coincided with the only significant change in the character 

of these woodlands since the onset of ancient management in the 

medieval period or earlier. Figs '7'- 12 illustrate the woodland 

profiles of some ancient derelict woodland in the early stages of 
.. 59 sycamore lnvaSlon. Peterken both at Swithland Wood (Leics) and 

at Wytham Wood (Oxon) records that sycamore invasion has coincided 

with the cessation of ancient woodiand'management techniques. 

Fig 8 

- maximum approx. 20m 

Diagram illustrating the woodland profile 
of Calke Wood 
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Canopy height - maximum' 20m 

Fig 9 

1 Hazel 

2 Ash 

3 Oak 

4 Sycamore sapling 

5 Sycamore mature 

Diagram illustrating the woodland profile 
of Rougham Copse 

Canopy height '- ,maximum "approx 20m 

Fig 10 

Fig 11 

4' , 
1 Oak 

6 
2' ,Ash coppic,e 

3 Holly 

4 Ash 

5 Sycamore 

6 Elm 

7 Elm 

Diagram illustrating the woodland profile 
of Great Barton Wood 

Canopy height - maximum approx 
20m 

1 Hazel 

2 Ash/Oak 

3 Field maple 

4 Sycamore sapling 

5 Birch 

Diagram illustrating the woodland profile 
of Norton Wood 
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Ancient derelict wood pasture 

Ancient derelict wood pasture was not present in the 

West Suffolk area, but was the predominant management regime of 

Epping Forest. It was for this reason that Epping Forest was 

'actually investigated. It represented another major management 

technique employed ,by ,traditional woodmen. In ancient woodlahd 

coppice was cut at a height of between ground level and lm, producing 

short coppice stools with regrowth. However in wood pasture, stock 

and wild animals were allowed to graze the woodland so that,in 

order to preserve the growing shoots of trees, cutting was carried 

out at a height of ,between 3 - Srn producing pollard trees~ The 

technique of pollarding has been largely abandoned in a way similar 

to that of ancient woodland. The remaining pollard trees have now 

grown far larger than would have originally been intended. Again 

sycamore invasion'of these woods coincides with a major change in 

the structural character of the woodland (fig 12). 

Fig 12 Diagram illustra,ting the woodland ,profile 
of Epping Forest woodland pasture 

Canopy height - maximum appr.ox 25m 

beech 
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Secondary woodland 

Secondary woodland in its purest form would be woodland 

.that originates from,. the natural colonization of treeless ground 

by a tre~ ,community where that' ground had at one time p,ossessed a 

tree'cover. The wood then would be totally .urimanaged and develop as a 

'!atural succession. The woodlands may be as old as ancient' woodland 

but in most cases, this would be unlikely. Woodland, in historic times, 

~ould~have usually either beeri managed or cleared, for agriculture. 

,~ecoridary woodland is likely 'to have had a~orerecentdate of orig

ination than ancient woodland. Some woodlands found could have 

conformed to this pur~ model of secondary ,woodland, such as the dis

used pit sites (see fig 133 '). In most cases; secondary woodland 

tended to.be smaller than ancient woodland 'but ,their importance as 

:.islarids of refuge' for wildlife, in an o:ther.wise barren' arable land-

, scape, makes such sites worthy of investigation. Other s,econdary 

woodlands do not conform to the -pure model. They may have been 

ma'naged'to a certain extent pos~ibly bycoPllicing. In' these case's, 

the stools of the coppice trees, would have a farsmaller.girth than 

. their ancient counterparts. '-I~'sbme circumstances; the odd ancient 

stool might be present with evidence of timber tree felling, suggesting 

the colonization of a partly clear felled ancient woodland. Planting 

may ,have also occurred within the secondar'y woodland. However the 

classification, of secondary woodland is based on what the predominant 

'character of the woodland appears to be.' To confirm fully the second

ary status of such woodland would necessitate a, very detailed examin-

ation of historical records. Figs 13 - 16 illustrate the woodland 

profiles of some sycamore invaded secondary woodland. 

- maximum approx 20m ' 

26 

Fig 13 

Diagram illustrating 
- the woodland profile 

of Moreton Hall Copse 

1 Oak 

2 ' Hawthorn 

3 Sycamore sapling 

4 Elder 



Fig 14 Diagram illustrating the woodland profile of Pakenham 
Pit - Secondary 

Canopy height - maximum approx 20m woodland 

1 

Fig 15 

1 .Sycamore 

2 Ash 

'Diagram illustrating the woodland profile of 
Thurston School Copse - Secondary'woodland 

Canopy height ~ maximum approx 20m 

i 

Fig 16 

.. 
1 Sycamore 

2 Elder 

Diagram illustrating the woodland prpfile of 
Ixworth Pit - Secondary woodland 

Canopy height -
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Deciduous plantation 

These woodlands have been planted by man. They tend to be 

of a very distinctive species structure, often monospecific or 

containing a variety of exotic species depending on their purpose. 
. . 

The woodlands were relatively easy, to diagnose and were rare. They 

lack coppice trees and are either of recent origin (less than the life 

span of a tree species)or have been clear felled at periods through

out a more lengthy history. There was no evidence to presume that 

sycamore has been planted to any significant extent in deciduous 

plantations. 

Coniferous plantations 

Coniferous plantations have been planted by man and are 

of relatively recent origin. They would appear to be rel~ted 'to 

either the planting for 'the purposes of providing cover for g~me birds 

or for a timber crop. They have a distinctive species structure and 

profile. Their development in the West Suffolk area, largely in the 

twentieth century has also coincided with the invasion of woodlands 

by sycamore. In some cases the existence of deciduous tree stumps 

suggests conifer planting following the clear felling of native 

woodland. Fig ,17 illustrates the woodland profile of a sycamore 

invasion of a coniferous plantation. 

Fig 17 Diagram illustrating the woodland profile 6f 
Ampton Field Plantation 

Canopy height - maximum 
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1 Douglas fir 

2 Sycamore 

3 Oak stumps 



Parkland 

Parkland can only just be considered as a woodland type. 

Parkland usually consists of large open grassy areas surrounding rural 

mansion houses. The areas have historically had a recreational value. 

Trees have been planted in small areas. or as ~ndividuals or as avenues 

within the grassy areas. The parklands are ~mportant as they have 

often been planted using both exotic and native species, according 

to taste!- Parklandsmay therefore represent the origins of sycamore 

introdu·ction to the survey area. 

Hedges 

Hedges are a 'peripheral' woodlan~ type. Tqey may surround 

woodlands, fields, settlements or run along roadsides or railways. 

Hedges may have a very ancient origin possibly before.the time of 

ancient woodlands but at least of comparable age. They are likely to

have been managed throughout thefr· hist~ry by· traditional hedge laying 

techniques. Some hedges have a more recent origin and have a le·ss 

diverse species composition. These hedges will have been planted. 

Some of the older hedges could have developed· from natural colonizatIon 

and succession. Hedges are in some cases still managed but rarely by 

traditional hand laying methods. -Mechanical trimming of roadside and 

field hedges is common. In rare circumstances, hedges have been left 

unmanaged. Sycamore invasion of hedges was considered to be of inter

est because of the wildlife value of such hedges. 

Settlement gardens 

Settlement gardens including churchyards, cemeteries and 

recreation areas may contain limited numbers of trees. These, again, 

were thought to be important as possible sites of sycamo~e intro

duction or colonization. 
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The tree classification used in the survey 

Preliminary observations of West Suffolk woodland had 

suggested a considerable variety of species compositions and management 

regimes. Attempts at boring sycamores to give age estimates had also 

proved to be difficult. The extremely white wood of sycamore produced 

pale bores with indistinct annual rings particularly in younger trees. 

Boring to gain, age structure estimates ,for all species within woodlands 

of acqnsiderab1e variety of composition would have also been over1~ 

time co~suming and possibly misleading as it was considered that a 

survey of a large proportion of woodlands would give'a clearer impress

ion of the status of sycamore within the West Suffolk woodland 

community, rather than a more detailed survey of a few woodlands. 

Furthermore, the occurrence of coppicing makes even more difficult the 

,use of boring to produce age estimates and it is clearly evident that 

coppicing will prolong the natural longevity of trees. This would have 

invalidated attempts to use age estimates for mathematical population 

modelling or the description of woodland profiles. 

Consideration of these points,l~d to the need to produce a 

system of tree recognition relevant to the peculiarities of the West 

Suffolk survey area and the needs of assessing the status of sycamore 

throughout a large proportion of woods in that area. /Whether the 

system that has been produced is unique is unclear. It has, however, 

not been based on an existing system but has been constructed from 

preliminary observation and familiarity with the condition of West 

Suffolk woodland and Epping Forest. The system does recognise 

traditional elements of woodland classifications, such as coppice 

trees, canopy trees, pollards and seedlings. 

The system of tree classification used for the survey of West 

Suffolk woodland 

Five criteria were considered to be important to the system 

of classification used to define an individual tree. 
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Criterion 1 The species of the tree 

This was determined using field guides (see page 284 ). 

In most ca'ses no distinction was made between Quercus petrae and 

Quercus robur or Crataegus oxya'cantha and Crataegus monogyna or the 

various species of willow and elm. Species recognised using common 

\ names were oak, ash, field maple, elm, rhododendron, hazel, hawthorn, 

hornbeam, elder, sweet chestnut, holly, false acacia, blackthorn, 

birch, Scots pine, beech, box, yew, horse chestnut, sycamore, Norway 

, maple and willow. (Dogwood, spindle, guelder rose, wayfaring tree, 

gean and wild apple. were not included for,data analysis.) 

Criterion 2 The morphological form of a tree 

This was 'determined rising a personally devised pictorial 

key, figs 19-29. Rough sketches were made in the field of- individual 

trees throughout, the typical range 'of woodland types in the West 

Suffolk area. Photographs were also taken for comparison. 

Compilation and matching 'of the initial sketches produced the major 

forms. These were unmanaged trees, coppiced trees, pollarded trees, 

suckering trees, bushes and oskar forms. 

Unmanaged woodland trees have a relatively straight central 

trunk with radiating branches which tend to join the main trunk nearer 

to the top half of the tree especially when growing amongst coppice 

trees, although this is not always the case. Branches may occur 

uniformly from low down on the trunk, in some instances. The unman

aged trees have had no cuttin'g of, their branches at any stage of their 

growth:, 

Coppiced trees have been cut near to their main trunk at 

some time, in accordance with ancient woodland management techniques. 

The cutting would have been repeated at regular intervals and the 

cropped branches used for a variety of purposes ,such as thatching, 

hurdle making, tool making and house building. The effect of this 

is to produce a very short fat trunk termed a stool, from which 

relatively thin branches radiate from a uniform height, usually no 

more than 1.Sm from the ground. Some trees have been cut at ground 

level to produce a very low stool. In most woods in the West Suffolk 

31 



l 

area, coppicing has been discontinued so that the usual cycle of cut

ting between five and twenty five years, depending on species and 

management objectives has been interrupted (see text p~ge 23). The 

result has been that coppice trees often have large trunks (probably 

fewer in number than originally intended) radiating from stools. The 

trunks were often as high as the highest unmanaged trees with trunks 

of equivalent girth. 

Pollard forms have a similar management history to coppice 

forms excepting that the cutting'of radiating branches was done at a 

higher level from 4-6m to avoid the grazing of new growth. These 

pollard forms were the dominant feature of Epping Forest. Discontin

uation of pollarding now means that main trunks are taller than they 

were intended to be and radiating branches much larger. 

Bush forms are nearly self descriptive. Only h~lly, haw~ 

thorn and black thorn were found in bush forms. Bush had no main 

trunk but many trunks radiat'ing' from a central node near to ground 

level. The bush forms rarely exceeded Srn in height. 

Suckering trees were trees that took the f.orm of two or more 

unmanaged trees joined together by an underground stolon or stolon 

just above the soil surface. Elm was the most common suckering tree 

forming large clones, where a single tree has formed many main trunks 

numbering from 1 - over 100. Suckering trees at times had a similar 

form to coppiced trees cut at ground level. At these times identif

ication had to be made ln terms of the overall pattern of management 

in a woodland and the species concerned. Sycamore and false acacia 

were seen to sucker on occasions. 

Oskar forms (name taken from Silvertown 70. ) could be 

recognised as unmanaged trees with a more procumbent or dwarfed form 

than unmanaged trees of an equivalent height above groundievel. 

They were often more radially branched and from a lower level on the 

main trunk than unmanaged forms, although this was not always the 

case. Oskars can have a more bent appearance than unmanaged trees 

which tend to have an erect central stem where the apical merlstem is 

perpendicular to the ground. The apical meristem of oskars can be 

parallel to the ground. Oskars may have several central trunks or 
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branches radiating from a central node at ground level as in bush forms 

but in these cases, species type was taken into account. Holly, haw

thorn and blackthorn were not recorded as oskars, the oskar form 

being exclusive to trees not usually found as bushes in woodland 

situations. It has been presumed that oskars are formed from the 

result of inhibition most probably from shading but possibly from 

grazing or other environmental factor. They certainly have growth 

retardation in terms of height and in some cases girth. They may be 

found in the same wood as unmanaged "trees of a similar age. Whether 

the oskar form represents a form that may later develop into an 

unmanaged tree is not known. It may be that oskars are a form that 

contribute to the success of specific tree species and that they 

represent a definite strategy that a tree can employ to delay" its " 

growth· until conditions are more favourable. Sycamore and ash were 

the most common oskar forms (see text pages 126 and 140) .. 

Criterion 3 Dominance in woodland profile (structure or strata) 

This recognises that each form of tree occupies a stratum 

within their specific woodland profile (see text, fig 27 ). "The 

foliage canopy of each form was considered to be the significant 

feature of each form. The relative position of each form within each 

of the four strata was recognised as (in ascending order): seedling, 

sapling, pole and canopy. In some cases the foliage canopy occupied 

more than one stratum as designated by their form. In these cases 

the highest strata occupied were recorded. The ~mportant point of the 

the profile classification was that the only empirical value used was 

the 2m height which conveniently corresponds to a rough head height. 

Each stratum is present relative to the other strata present. The 

Cn or canopy stratum consisted of all trees forming the highest point 

of the canopy of that woodland. However canopy trees could not be 

recorded as being lower in height than 2m. In most circumstances the 

canopy would be about 20m but varies considerably. T~e Po or pole 

stratum was recorded if there were trees with a foliage canopy beneath 

an upper canopy layer and above 2m. Saplings(or Sa)were recorded if 

there was a foliage canopy stratum below poles. If there were no poles 

saplings were recorded if the trees were below 2m in height. Saplings 

also had to be greater than 4 years old. Below the age of 4 years 

they were regarded as seedlings. Annual ring scars or destructive 
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sampling were usually used to determine seedling age. Using the simple. 

rules outlined differentiation could be made between four foliage 

strata and the structural profiles of woodlands could be compared with

out regard to detailes'height measurements. Although this is an 

artificial differentiation, it effectively describes the actual 

structural condition of most West Suffolk woodland. ,Such structural 

differentiation is thought to depend largely on the consistency of 

management. techniques. 

Criterion 4 Age distribution 

It has been suggested (see text p 30 ) that age diitrib-

utions and structures based on the recording of empirical measurements, 

such as annual ring counting or girth-age relationships would be 

inappropriate to the needs of the survey. However, the classification 

used recognises the stages of growth of the tree rather than the 

more traditional measurements mentioned above. Such stages of ,growth 

have been used by foresters (Ovington 52 ). The categories of 

growth according to the morphological criteria were seedlings, oskars, 

saplings, poles and canopy. These are further divided by the strata 

criteria so that there might also be coppice saplings, coppice poles 

and coppi~e canopy. The position of oskars on the strata profile' 

corresponds to that of saplings but recognises the morphological 

characteristics of oskars. 'To complete the definition of ,age struc

ture, degenerating trees were also recorded. These had a variety of 

forms. It was also r~cognised that trees in some instances change 

their form as well as their size as they grow. This is particularly 

evident w~th sycamore trees. It has also been recognised that coppice 

stools represent a completely different stage of growth from 'non

managed trees, but that their regrowth could be equated to similar 

stages of growth in non-managed. trees. Coppice trees also appear to 

have a different pattern of ~egeneration or progress to senescence 

from non-managed trees. Non-managed trees themselves may degenerate 

at different points in their growth cycle and in different ways or 

they may be cut down. The complete growth cycle of trees in West 

Suffolk woodland has been illustrated (see fig IS). 
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Fig 18 Growth Cycle of Trees in west Suffolk 
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Criterion 5 Practical Field Guide 

The fifth criterion of the woodland classification was that 

a practical workable key with a suitable 'notation had to be devised 

to incorporate the various overlapping characteristics of the previous 

criteria. In order to sample successfully many woodlands, the classif

ication had to be clearly represented so that quick recognition of the 

field categories could be achieved and recorded in the field. 

Using the original morphological field sketches, diagrammatic 

representations of each morphological category were drafted (see text 

figs 19-28 ).The main morphological forms were abbreviated as follows 7 

Se Seedling 

Sa Sapling 

Os Oskar 

Po Pole 

CnSt Canopy 

Co 
'Stand'ard 

'Coppice 
Pl Pollard 

This notation for managed forms also corresponds to the strata profile, 

Criterion 3. Coppice trees or pollard trees were then given a further 

two letter abbreviation according to their position on the strata 

profile (see fig 19 in text) 

SaCo 

PoCo 

CnCo 

Coppice saplin~ 

Coppice pole 

Coppice canopy 

Finally, a third abbreviation (De) to denote a degenerating tree was 

added where appropriate -

DeSa Degenerate sapling 

DePo Degenerate pole 

DeCn Degenerate canopy 

DeCo Degenerate coppice 

DeStu Degenerate ~tump 

The notations Eu for bush or Su for suckering tree were added but'the 

trees were considered to be either poles, saplings or canopy standard 

trees. 

36 



CN 

2m 

SA 

<4yrs 

SE 

Fig 19 

co 

, 
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Fig 20 Diagram illustrating several different forms of seedlings 
of less than 4 years old 

Se 



Fig 21 Diagram illustrating the comparison of the morphological forms 
of sycamore saplings and sycamore oskars - all trees below 2m in height 

Sa 

Saplings 

Os 

Oscars of similar ag~ 



Fig 22 

SaBu 

Fig 23 

Diagram illustrating the growth of bush forms 
of tree in the survey area 
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Fig 24 Diagram illustrating several different morphological forms 
of poles in the survey area - all trees above 2m in height 

Po 



Fig 25 Diagram illustrating three typical morphological forms of 
canopy standard trees in ~he survey area 
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Fig 26 Diagram illustrating three common forms of ancient woodland coppice 



Fig 27. Diagram comparing the coppice canopy, coppice poles and coppice sapling 
forms of trees in the Gurve area 
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Fig 28 .Diag~am illustr~ilng the form~tion of a d~generate coppice 
stool from an uncut coppice tree such as those found in 
some ancient woodlands in the survey area 
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Fig 29 Diagram illustrating the degeneration of a.typical secondary 
woodland canopy standard 
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Table 2 The most common forms used as the basis of the 
general survey, Record Card 2 (see page 50) 

DeStu Degenerate stump 

DeCo Degenerate coppice 

DeCn Degenerate canopy 

DePo Degenerate ·pole 

DeSa Degenerate sapling 

CnSt or en Canopy Standard 

CnCo Coppice canopy 

Po Pole stage tree 

PoCo Pole coppice 

Sa Sapling 

SaCo Sapling coppice 

I 
Os Oskar 

Se Seedling 

Method of General Survey of Woods in West Suffolk Area 

Once a workable classificatio~ of woodland tree, growth 

stages and morphological forms had been established and a criteria 

related classification of woodland management regimes had also been 

produced, it was possible to produce a plan for surveying all the 

woods within the survey area (see text, fig 35 ), or at least those 

for which access permission could be obtained. It was considered that 

sampling 'of woodlands would not have produced the detailed picture of 

sycamore dispersal ability required. Finding occurrences of sycamore 

invasion was considered to be the priority of t~e survey as it was 

planned to do a more detailed analysis of sycamore invasion demography 

at suitable sites. With this point in mind, two survey record cards 

(see text figs 30 ,31 ) were devised to abbreviate the information 

needed from the initial survey of each woodland. The classification of 

woodland types (see text table 1 ), the classification, of ground flora 

types (see text page 267 ) and the Ordnance Survey 1:50,000 Map 51 

for the area were used to help complete each survey card. Additional 

information and recordings were taken at each site where appropriate. 
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It was not always easy to gain permission to survey woods in 

the area. The main problem facing the surveyor were that many were 

woods used for rearing game birds for the sport of shooting (see text 

p. 186 ). Shooting takes place from September to December. The most 

inappropriate time for surveying was during this period but it was also 

suggested by landowners that the summer months, from May to September, 

were a time when game birds also fared better "by having no disturbance. 

More disturbance, it was argued, would make it more difficult to 

'flush the birds from their cover during the shooting season'. However 

permission was often gained when the nature of the survey was explained. 

The general survey had therefore to guarantee speed, (a two hour 

period in a wood was often the maximum time obtained for access) and 

simplicity in that habitat destruction or the transportation of 

equipment to a site would have most definitely been frowned upon by 

certain landowners. 

A description of Record Sheet One 

A record sheet of this type has been used by Rackham 64 

but has been modified to meet the requirements of the survey. 

District, grid reference and Map Nos. were obtained from the O.S. 

map 1: 50,000 .The main districts were West Suffolk or Epping Forest. 

-The names of the woods were either those used on the O.S. ma~lor 
were aliases of personal choosing (see map in text fig 35). The 

surveyor was the candidate with help from various assistants. The 

date and time in the wood were recorded at the time of the survey. 

The map was drawn from the Ordnance Survey map by eye and abbreviated 

or enlarged upon where appropriate to the survey. Generally,areas of \ 

sycamore invasion were plotted on the map either by pacing or by 

tape against referen~e points in the wood, for instance a woodland 

edge or a ride or a pond 

Characteristics of the wood based on the classification of 

woodland types and the ground flora classification were also plotted 

on the map. Abrupt changes in the woodland species types or manage

ment practi"ces were also recorded where obvious. Ancient woodland 

(see text fig 6 ) was "often compartmentalised, being divided into 

specific species communities by rides. These features were drawn 

on the map. 
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Fig 30 Record Card One of general survey 
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Fig 31 
Record Card Two, record of stand' 
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The recording of clear felling, selective felling·, grub

bing, planting native deciduous, planting exotic deciduous, planting 

sycamore, pollarding, coppicing, game. management , planting conifers, 

sycamore invasion and other natural regeneration were recorded as 

present or absent according to the species concerned with each treat

ment. Game management was recorded as present or absent. The presence 

of coppice with standards, pollards, earthworks, ditches and rid~s 

were recorded as present or absent and these features were divided 

from those previously mentioned. They were labelled as· characteristics 

of ancient woodland as opposed to recent management characteristics. 

The two categories, ancient,on the right of the record sheet and 

recent,on the left,were not considered to be mutually exclusive, 

given the great variety of management traditions and changes in 

management regimes within individual woodlands. 

The presence of ground flora according to the -ground flora 

vegetation key (see text, fig 204 ) was recorded and other notes often, 

although not always, consisted of further notes on the identified 

ground flora present at each site. A detailed floral list at each site 

would not have been required. The intention was to look at woodlands 

on the basis of their tree species communities rather than tree ground 

flora associations as in the Institute of Terrestrial Ecology's 

woodland classification, Bunce's5 or Peterken,~9woodland ground flora 

associations. It was also considered that the demography of woodland 

ground flora and its morphological structure might bear a clear 

relation to woodland regeneration and sycamore invasion. The woodland 

flora classification itself took some considerable number of prelim

inary site visits to produce, although it was added to throughout the 

general survey. Indeed, the complete record card system (see text 

figs 30 and 31 ) and woodland and tree classifications(see text,Table 1 

and figs 6 - 29 ) were designed to have some inherent· flexibility to 

allow for new features to be included. The inclusion of a record of 

the topographical situation of each woodland was considered initially 
64 

to be important to test Rackham's suggestion that sycamore is 

a predominantly valley wood species. 

The research was initially intended to include a record 

of edaphic conditions at each of the sites in the general survey, in 
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order to correlate, p~rticularly, the demography of sycamore to soil 

conditions. Whilst the thesis still does not ignore that soil 

conditions may be an important limiting factor to sycamore distrib

ution, it was, after'consideration of the following points, excluded 

from the general survey : 

1. Soil conditions in a single wood are extremely variable 

(Rackham 64 ) and therefore need a considerable number 

of samples io be taken at each site. 

2. Several different soil parameters would be needed to 

provide an accurate description of soil types. Helliwell,29 
, 35 

considers phosphorus to be important; Jone$ and 

H 11 ' 1'130 h P' 61 'I 't e lwe suggest p; 199Ott suggests'sol mOlS ure; 

, Rackham 64 proposes nitrogen, potassium, iron salts;and 

litter depth, (Linehart and Whelan 37) might also be import-

ant. 

3. Soil condit{ons in relation to sycamore germination are 
" 6 being studied by Piggott kt al. at the University of 

Lancaster. 

,4. Soil conditions might not be as impor~ant. to the working 

conservationist as an understanding of the relationship 

of woodland management to tree species succ,ess. 

5. These factors would prohibit the sample size of the inves

tigation and reduce the size of the survey ar~a. 

6. It was obvious from preliminary observations that sycamore 

had a very cosmopolitan distribution. 

7. Some evidence of soil distribution within the West Suffolk 

area was available from the O.S. general soil survey 87 

and from the presence of different ground cover forms known 

to be indicators of soil conditions, Urtica dioiea, nettle, 

a phosphorus indicator species,for example. Where possible 

trenches were dug and soil samples taken to confirm the 

O.S. 87 soil geography, particularly the difference between 

sandy and clay-loam soils. 

8. Management conditions and the historic situation of a wood 

also suggested differences in soil conditio~s. For 

instance there might be differences between ancient woodland 
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and coniferous woodland according to the chemical break

down of their l~af litters. Abandoned arable land now 

covered by woodland may have a higher soil nutrient status 

than ancient woodland due to N.P.K. fertilizers. There

fore some account of soil conditions could be made by 

inferences gained from other data. 

The research also intended to review climatic conditions within 

woodlands in the general survey. Again, some of the points that 
, ' 

excluded a detailed soil analysis from the general survey are also 

applicable to climatic conditions and,again,it must be remembered that 

an unlimited amount of time in each wood was not available. However, 

there were some specific climatic conditions that were of interest, 

namely, light conditions and their relation to woodland regeneration 

and wind conditions within woodlands. ,Ground flora demog~aphy may 

give some'relevant information concerning light conditions within 

woodlands as can the recording of woodl~nd strata, but "of course, this 

would not be conclusive evidence of direct relationships between light 

and regenerative conditions. It would have been desirable but time 

consuming to correlate light conditions using empirical values, rather 

than relative ones, to such factors as the management ~orm (see text 

Table 1 ) of a wood or the species present in different woods. 

Considering this, records of light conditions were made at specific 

woods, where a clear sycamore invasive 'front was found; These were 

relative to the light conditions on the day of recording.' Wind 

recordings were also made in conjunction with the light recordings. 

Wind was considered to be important because sycamore is ,considered to 

be a wind dispersed tree species. A detailed account of the method

ology of these recordings is included in the text (page 253 ). 

Climatic conditions are also referred to on a wider historic and 

geographic basis at other times in the text (see pages 305-318 ). 

Some data has been presented for the West Suffolk area as a whole 

gained from Honington R.A.F. Meteorological Station. 
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The significance of the data recorded on data sheet one 

The results obtained from Record Sheet One were therefore 

specifically aimed at : 

1. Locating sycamore and its approximate distribution in 

woodlands. 

2. Plotting woodland types according to management regimes. 

3. Giving a detailed description of the historic (recent and 

past) management of a woodland .. 

4. Recording the dominant gr~und flora types in woodlands in 

the West Suffolk area. 

The data for individual ~oods could later be used to 

produce an account of the dispersal ability of sycamore throughout the 

West Suffolk area and the demographic.expansion of its population. 

This would be supported by records made of sycamore introquctions to 

the survey area and also by investigations of hedges, settlement 

areas and parkland sites. Some comparison between the population 

expansion of sycamore and other exotic species could also be made 

from the data from Record Sheet One. ·A more detailed account of the 

data analysis used to extract (from Record Sheet' One) information relev

ant to the conservationist is given later in the text. 

The use of Record Sheet One 

No sampling of woods was undertaken when using Record 

Sheet One. All woods,or at least all woods where access was avail

able, in practice about 80% of all woods in the survey, were surveyed, 

again,so that as much sycamore as possible could be found, but also 

for a number of other reasons 

1. So that the chances of finding woods with invasion 'fronts' 

could be located. 

2. Sampling would have excluded many woods of particular 

interest and where valuable details, such as recent manage

ment history, were available. 

3. The variable size of West Suffolk woodland, its variable 

management regimes within woodlands and the highly variable 

distribution of woodland cover throughout the survey area 

would have made it difficult to produce a meaningful or 
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useful sample size or sample locating procedure. 

4. The data gained from the investigation of all woodland could 

in itself be sampled randomly at a later date if required. 

5. The overall commitment to assessing the competitive status 

suggested to the author that the woodland of West Suffolk 

should be treated as a community in itself. Woodland frag

mentation and anthropogenic management of the land has 

reduced woodland cover considerably. However, the seed 

dispersal of trees between woodlands is still possible. 

Therefore the author suggests that competitive status of 

-native species within the ~oodlands in the Suffolk area 

should be related to sycamore as if the individual woodlands 

of the area were closely related biologically if not geo

graphically. A considerable amount of woodland fragmentation 
64 . 

has been comparatively recent (Rackham ) - up to 30% of 

woodland has been lost since 1945. It must be remembered 

that it is anthropogenic influence that reduces the ability 

of tree species to assume demographic distributions based 

solely on their competitive abilities under natural environ

mental conditions. The species demography within existing 

ancient woodland may give some record of the distribution of 

species prior to large scale woodland management or fragment

ation. Therefore it was considered useful to include as much 

ancient woodland as possible within the survey. Ideally it 

would have been even more useful to find areas of primary 

woodland that have been totally unmanaged, see fig 32. 

For some of the reasons outlined above, it was also decided 

that individual woods would not be sampled but as much as possible of 

a wood be taken into consideration when completing the record sheet. 

However, it was thought that some degree of standardisation would be 

a useful reference point for the surveyor and would be likely to 

yield more accurate results. 
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Fig 32 4 Maps illustrating a possible model of the historic 
fragmentation of large woodland blocks to form 
smaller woodland units 
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Observations made from a standard route 

A standard walk was made to fill in details for Record 

Sheet One. It consisted of walking the complete peiimeter of a wood 

(Route A - see fig 33 ) then walking along a line following the 

longest straight route from perimeter to perimeter (. Rou£~ B - see 

fig 33 ). This would usually bisect the centre of the woods. It was 

difficult in large woods to follow this line exactly, however a compass 

was used to help; It was considered that most tree species and tree 

forms could be recognised from a distance of a~out·20m, except seedlings 

which could be seen up to Srn, within a wood, so that for many of the 

smaller woodlands the pattern of the walk enabled the~ to be completely 

surveyed. At the very' least, it could be seen whether sycamore had 

invaded either the edge of the woodland or the centre of the woodland. 

From preliminary .investigation it was apparent that sycamore invasions 

seemed to begin at some .point on the edge of a woodland. However, with

out the walk following the line through the wood, some important dis

coveries of sycamore {nva~ion would not have been found, for example 

Stowlangtoft Wood (1) see text, fig 35. If a sycamore invasion was 

found there, the surveyor also attempted to follow a walk line tracing 

the outer edge of the canopy of the invasion (Route C, see fig 33). 

Some searching of the area beyond the obvious invasion point was made 

to discover isolated invasive sycamores (Routes D -" see fig 33). In 

certain circumstances the lines of waiks had to be modified to take 

into account lack of access or the peculiar shape of a wood. On other 

occasions considerably more walking and searching was undertaken to 

fill in extra details for Record Sheet One. 

Route D 
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It was originally intended to spend a standard time in an 

individual wood. This became impractical due to the considerable 

variations in size of woods and their accessibility. Generally the 

walks took from between twenty minutes and three hours to complete, 

walking at a slow speed. 

Each element of Record Sheet One was filled in as it was 

observed, the sheet forming a checklist. There is a more detailed 

account of the ground flora tabulation in the text (see text page 266). 

Description of Record Sheet Two 

Record Sheet Two is initially a simple grid on the vertical 

axis where all the common tree species found in .the,- survey area, from 

preliminary investigation (and added to during the general survey) are 

listed. On the horizontal axis the subdivisions of tree ~ypes are 

found. These are illustrated in the text, (fig 31 ) and their orig

ination explained (see text, page 36 ). The aim of the record sheet 

was to gain a representative estimate of the spe,cies diversity of 

trees in each category so that a generalised profile of the ~ood could 

be drawn from the data. A profile illustration could have been used 

but they are time consuming to complete and it is difficult to record 

the exact details of each species and each class of tree. In some 

cases, illustrations were made of specific woodland profiles or parts 

of them. 

The system of recording was designed so as to produce the 

description of a woodland that would be of most value to a working 

conservationist. The thesis addresses itself to ,the task of assessing 

the conservational implications of sycamore invasion. Therefore, 

statistically sound age structure distributions based on empirical age 

values were thought to be inappropriate. The method used in Record 

Sheet Two was designed to give a workable estimate 'of species diversity 

and species abundance. A recording ,of any percentage in any box on 

the grid would mark that the tree in the form suggested occurred 

in any single wood. As it was intended to record sycamore as being 

present in a wood, ,from a walk designed specifically to find sycamore 

(round the perimeter), it was also thought appropriate to record as 

many occurrences of other species as possible. In this way a more 
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accurate assessment of the status of sycamore could be made. 

The route s~ of the standard walks devised for Record 

Sheet One were considered to be useful transect lines.' for acquiring 

the data for presence or absence of sycamore in a wood which contained 

only one dominant stand type. (Stand type - a stand of trees was con

sidered to be an unbroken community of trees of a similar species.) 

Large single woods were sometimes subdivided by paths or rides, (see 

fig 6). Where woodlalJ-d subdivisions were made, a similar 

route pattern as used for Record Card One was employed for 

each compartment (see figs 33 and 34)·It would have been sufficient 

for most of the data analysis of the thesis merely to walk the routes 

at an even slow pace recording ~s presence or as absence on the grid all 

the species types observed within the 20m vision depth suggested (see 

textp.57), producing a time effecient method of standardising the re

sults for different size stands. A set period of observation time 

would have improved standardization, as in Rackham~4, but was difficult to 

achieve. A further walk along a line at right angles to the woodland 

perimeter, at the site of a sycamore invasion, was also undertaken to 

make sure that all trees were recorded from a wood that came in 

direct demographic contact with a sycamore invasion (see fig 34 

Route E). 

Fig 34 

Diagrammatic map I" 
illustrating 
the routes 11 

walked to com-

plete Record ..: "" 
Cards 2 for a ' I \B 
woodland with 
stand sub-
di visions', 
i.e. Langham 
Hills Wood. 

I 
I 
I 
I 

counts made to determine structural 

.' 
B,' 

c' 
0." ", . E' 

\ , 

"8 

visual depth 20m 

proportions 
where needed some 
averaging in the 
field 
Route E used for 
Record Card 2, if 
appropriate 

sycamore invasion 
t-------l-

Route C 

Route A 

Route B 

Since recordings were being made of presence and absence of 

species types and forms,using Record Card 2 (fig 31), it seemed that to 

produce an abundance estimate of each presence or absence recording 

could also be made. 
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However, to do this in the time allowed and on the scale needed caused 

considerable problems for it was the main aim to sample a large· 

number of woods using the simple presence or absence criteria. 

Obviously sampling of tree numbers or tree cover would be necessary. 

The problems with using a quad rat sampling method include 

1. the size of quadrat considering the vastly different scale of 

densities for differ~nt species forms; for instance, there could 

be 250 times more seedlings than coppice in a l.m 2 quadrat. 

2. the size of quadrat to use considering the different diffi

culties in finding species forms, particularly locating 

seedlings in dense ground cover. 

3. the number of.~uadrdts to use considering the variability of 

woodland tipes and their species demographies and the sampling 

system, a rand6~ or·syst~matic·technique, that should be 

used. A coniferous.plantation could be accurately described 

by one randomly placed 5m 2 quad rat , whereas a.secondary 

woodland might need 10 x 5m 2 quadrats due to the greater 

variability of its species composition. 

4. the size and number of quadrats to be use~ considering 

the variability in size of all woodlands. 

5. the standardisatio~ of method for each wood. 

In the light of these problems·i~ was considered that a 

simple technique for assessing species form abundances for use in the 

general survey be adopted that could be included with the presence, 

absence recordings of Record Card Two. 

The aim of the abundance estimates was to produce an approx

imate estimate of the. differences in .proportion by number of individual 

tree forms. The use of the common different forms, thirteen of which 

were initially listed as a check list on Record Sheet Two, made it 

possible to reduce the number of chances of two species occurring 

under anyone form. In practice, up to five species were recorded 

in a particular category but often only one or two. Therefore, 

recording presence or absence was relatively easy and was undertaken 

from observing trees whilst walking the lines A E. The proportions 
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of trees in each category were estimated by observations aloni5 routes A-E fig 34 

suggesting proportions of species by percentage. The estimate was made 

of the woodland seen throughout the length of the walks. The ,proportions 

of each species were obtained by estimating the proportions of each species 

within the visual distance of the routes and recording these proportions 

as percentages. Where one tree form was the only form represented by 

one species, it was recorded as 100%. If two species were recorded 

with the same form, the proportion was estimated by the surveyor 

stopping, and counting the trees at a point where the two species forms, 

occurred together in their typical distribution. Generally the visual 

distance meant that relatively few trees, from 1-50 trees, were 

counted to produce an estimate of the two proportions, for example, 

50% oak canopy to 50% ash canopy., The same procedure was used for 

estimating more than two species of the same form. Problems were 

-greater when similar forms 'but different species occurred .s~parately 

as distinct populations with no demographic overlap. In these cases, 

which were,on the whole, rare, the relative densities and the area 

occupied by the tree species had to be taken into account. 

The limits to accuracy of this subjective method of assess

ing abundance were recognised. Therefore the results wer~ only 

to be used where they were helpful to the specific analysis of a 

particular wood. They also often helped to give a more complete 

description'of a generalised woodland stand profile. The matrices 

obtained from these estimat~s were often useful indicators of specific 

woodland management regimes and gave some impression of species domin

ance at individual sites. However, the aim of the general survey was 

not to use these estimates for assessing the status of sycamore within 

the complete West Suffolk woodland community. For this reason the 

presence or absence of different tree forms were the commonly used 

criteria. Some more accurate studies of the species structure o"f 

particularly interesting woods was made at a later stage from the 

analysis of the data contained in the general survey Record Sheets 

One and Two. 

The information gained from analysing the data recorded in 

this general survey is produced later (in the text) where an outline 

is given in more detail of the specific aims of each recording of data. 
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They are di~cussed under individual sections where reference is being 

made to a particular aspect of sycamore ecology thought to be relevant 

to the conservationist. 

.IQ;;X 
(xl = woodland not recorded 
No. - woodland recorded in 
__ Road general 

Ii!iI Parkland 
GJ Isolated sycamore 

SI Sycamore invasion 

~ Searched woodland 
railway 

920814 

850750 ,..----,.-r---~~~~ 

850610 

Fig 35 

farm-

Scale 20 km 

Map illustrating the woods and parkland recorded in 
the general survey area - a numbered wood, in some 
cases, denotes more than one wood or more than one 
stand in a particular wood 
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Table 3' Site List % area of stands within woodland 

~~gd Name of Wood N~., 8f s an s Anc Sec Con Dec Map,Ref. 

1 Fornham WoC?d 10 90 844677 A 
2 Rougham Plantation 5 60 35 901623 A 

3 Thurston Sewage Copse 100 919669 A 
4 Rougham A45 Copse 100 886634 A 
5 East'Barton Copse 90 10 905658 A 
6 Stowlangtoft Spinney 90 . 10 953678 A 
7 Rougham Green Copse 100 902618 A 
8 Calke Wood' , 3 50 25 25 023748 B 

9 Market Weston Fen 100 980786 B 

10 Gorse Wood Rougham 50 50 892635 A 
11 Ampton Field Wood 3 80 20 864708 A 
12 Folly Grove 50 50 860720 A 
13 Ampton Common Copse 90 10 867716 A 
14 Sansoms Plantation 3 100 872720 A 
15 Pakenham Pit 95 5 925674 A 
16 Bardwell Plantation 100 938722 A 
17 Grundle Wood 2 40 60 972728 A 
18 Thurston Green 'Farm pit 100 932658 A 

19 Langham Wood 100 975695 A 

20 Westhall Wood 100 026750 B 

21 Mill Heath 80 20 916652 A 
22 Fish's Heath 3 90 10 953694 A 
23 Rougham Nursery' 2 20 80 902634 A 
24 Brand Spinney lOO' 873728 A 
25 Stowlangtoft Copse (1) 100 968672 A 
26 Stowlangtoft Copse(~ 100 964878 A 
27 Stowlangtoft Copse (3) 100 964673 A 

28 Stowlangtoft Woods (2) 100 968675 A 

29 Stocking's Wood 100 958678 A 

30 Pakenham Fen 30 70 928677 A 
31 Shrubbery Farm Copses 100 032694 A 
32 Knettishall Heath 17 40 20 40 955804 B 
33 Norton Wood 3 100 970645 A 
34 Game Close Copse 100 913707 A 
35 Great Queach 100 914695 A 
36 Moreton Ha 11 Wood (1) 100 869648 A 
37 Moreton Hall Wood (2) 100 869644 A 
38 Ixworth Copse 50 50 922685 A 
39 Ixworth P,it 100 917079 A 
40 Queach Farm Copse 100 913692 A 
41 Game Close Covert 100 914706 A 
42 Netherhall Woods 70 20 10 924664 A 
43 Timworth Covert 10 10 80 868692 A 
44 Timworth Hal'l Covert 3 40 60 883697 A 
45 Ash Grove 100 971713 A 
46 Sleight House Wood 100 967723 A 
47 Shepherd's Grove 100 972722 A 
48 Dove House Wood 100 964718 A 
49 Wyken Wood 85 10 5 965716 A 
50 Mullev's Grove 95 5 978712 A 
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Table 3, Site List ,% area of stands within woodland 

(Contd) 

w~ga Name of Wood ~~an8~ Anc, Sec Con Dec 
Map Ref. 

51 Ash Cop.ses 10 90 972715 A 
52 Langham Hills 10 90 5 5 965695 A 
53 Timworth Green Covert 100 867694 A 
54 Stowlangtoft Woods 0.) 100 972678 A 
55 Pakenham Wood 3 60 40 936672 A 
56 Sumner Road Copse (1) 90 10 994732 A 
57 Sumner Road Copse (2) 100 994735 A 
58 Bangrove Wood 3 100 932723 A 

59) Ixworth Thorpe Copse A 100 936924 A 
59 Ixworth Thorpe Copse B 100 921735 A 
60 ' Thorpe Carr ·,70 25 5· 926739 A 

61 Great Carr 60 40 928740 A 

62 Thurston Bayer Copse 100 935631 A 
63 Great Barton Wood 3' 10 80 10 901677 A 
64 Wytchingham Plantation 70 30: 987757 A 
65 Moreton Hall Copse 100 877649 A 

66 Brockley Wood 50 50 000754 B 
67 Rushford Hall Woods 3 10 30 , 60 928812 B 
68 Barningham Copse 100 968775 B 
69 Ivy Nook Copse 100 966760 B 
70 Ixworth School Pit 100 937709 A 

71 West Stow Forest Sect. 100 ' 805710 A 
72 Walsham Copse 100 000705 A 

73 Stowlangtoft Park Wood 100 965695 A 

74 Hollow Road Copse (1) lob 860668 A 
75 Hollow Road Copse (2) 100 865665 A 
76 Colton Copse 100 872669 A 

77 Great Barton Copse (1) 100 879670 A 
78 , Great Barton Copse (2) 95 5 882674 A 

79 Bradfield Woods 100 930575 A 

80 Gt Barton Bury Rd Copse 100 888673 A 
81 Thurston School Copse 100 918649 A 
82 Eastlow Hill Wood 90 10 898622 A 
83 Virginia's Copse 100 884720 A 
84 Stowlanqtoft St Copse 50 50 965683 A 

Additional sites not included in the woodland general survey data samI21e 

85 Brick Kiln plantation 3 100 858678 A 
86 Walsham Aerodrome Wds. 3 80 20 994720 A 

87 Coney Weston Hall 3 50 50 909783 B 
88 Broom Plantation 100 880630 A 
89 Upthorpe Copses 100 976730 B 
90 Slades Covert 2 100 890721 B 
91 Little Haugh Fm Copse 3 100 954668 A 
92 Ixworth Priory Pint. 100 928708 B 
93 Tayfen Road 100 850650 A 
94 Spaldings Hill 50 25 .25 937807 B 
95 Brand Copse 80 20 878734 B 
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Table 3 Site List % area of stands within woodland, 
(Contd) 

Wood Name of Wood No. of Anc Sec Con Dec 
No Stands Map Ref~ 

96 Kiln Wood 100- 958225 B 

97 Stanton Chair 100 950747 B 

98 Troston Hall Copse 100 900715 B 
99 Joh's Plantation 100 892712 B 

A Ordnance Survey Map 155 Land Ranger Series 1:50,000 

B Ordnance Su~vey Map 144 Land Ranger Series 1:50,000 

The woodlands recorded in the Site List are illustrated' in Table 3, 

in which the column headed 'No. of Stands' denotes the number of stands' 

recorded for the purpose of the general survey. More than one stand 

was recorded at a particula~ woodland site because, either more than 

one distinct wood (woodland separated by a small. area of non-woodland) 

or more than one distinct tree community -or management regime was 

present. In some cases, small sub-areas -of woodland not in management 

character, with the majority of the particular wood were not included 

in the general survey analysis. 

The following section includes the headed ,tables of data 

obtained from the general survey. 
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Table 4 Table illustrating the estimated % area invaded by 
sycamore, the occurrence of seedling regeneration, 
ground. cover and ground flora type, for each stand 
recorded in the general survey (for ancient woodland 
with sycamore) 

Estimated % area 
. Woodland List sycamore 

"'-1 1-25 26-50 51-75 76--100 

Col ton Copse x 

Gr~at Barton Copse (1) x 

Great Barton Copse (2) x 

Rougham Green Copse x 

Knettishall Heath E x 

Knettishall Heath P,Q x 

Pakenham Wood B, A x 

Nether Hall Wood x 

Moreton Hall Wood (1) x 

Norton Wood x 

Fish's Heath A, C x 

Pakenham Fen A x 

Sumner ROqd Copse (1) x 

Bangrove Wood x 

Wyken Wood x 

Langham Hills (4) x 

Langham Hills (6) 

Langham Hills (8) 

Langham Hills (10) 

Langham Hi 11 s (7) 

Sumner Road Copse (2) 

Calke Wood B 

Calke Wood A 

Calke Wood C 

. Game Close Covert 

Stowlangtoft Woods A 

Stowlangtoft Woods C 

Pakenham Wood B 

Fish's Heath B 

Hollow Road Copse 

x 

x 

x 

x 

x 

x 

x 

x 
x 

x· 

x 

x 

x 

x 
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Species 
regeneration 

Seedling 

Syc 

o 
o 

o 

o 
Syc 

Syc,Ash 

o 

o 

o 
Syc,Ash 

o 
Syc 

Ash 

o 
o 

Syc 

o 

Ash 

o 

Syc 

Syc 

o 
o 
o 

Syc,Ash 

o 

o 

o 
o 

Ground flora 

Cover 

o 

o 

o 

C 

C 

o 

o 

C 

C 

C 

o 

C 

o 

o 

·C 

o 

Type 

5B 
8B 

5B lA 

5B 4A 

8B 

4B 7B 

o 
lA 1B 

8B 5B 
lA 

2A 5B 

8B lA 

6B 

3A lA 

'6B 

lA 1B 

lA 5B 

lA 

o 0 

C 8B 

o 2B lA 

o 2B lA 

o 

,C 

o/c 

o/C 

o 

C 

2A 

8B 1B 
8B 1B 
lA 2A 

6B 

6B 

4A 5B 



Table 5 Table illustrating the occurrence of seedling 
regeneration, ground cover and ground flora type, 

'for each stand recorded in the general survey 
(for a.ncient woodland without sycamore) 

Woodland List 

~rundle B 

Eastlow Hill Wood, 

lWesthall Wood 

rnettishall Heath A 

Knettishall Heath B 

Knettishall Heath C 

Knettishall Heath F 

Knettishall Heath H 

Felsham Hall Wood 

Shrubbery Farm Copse 

Thorpe Carr 

Pakenham Wood C 

Great Queach 

Norton Wood B 

Stowlangtoft Copse Q) 

Stowlangtoft Wood 0) 

Stowlangtoft Copse 0) 

Stowlangtoft Copse ~ 

Langham Wood 

Brockley Wood A 

Ash Grove 

Sleight House Wood 

Shepherds Grove 

Dove House Wood 

Kiln Wood 

Ash Copses 

Langham Hills 2,3,4,5,9 

Langham Hills 1 

Mulleys Grove 

Species 
regeneration 

Seedling 

o 
Ash,Hol 

o 
o 
o 
o 

o 

o 

o 

o 

o 

Ash 

o 

Ash 

o 

Ash 

0: 

o 

o 

o· 

o 

o 

Ash. 

o 

o 

o 

o 

o 

o 
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Ground flora 

Cover Type 

o 

C 

o 

C 

C 

C 

C 

C 

C 

o 

o 

C 

o 

o 

o/c 
o 

C 

C 

o/c 

C 

C 

C 

o/c 
C 

o/c 
C 

C 

C 

C 

o 
lA lB 

2AlA3A 

4B 7B 

3B 4B 

7B 4B 

7B
3B

4B 

7B
3B

4B 

lA 2B 

6B lB 

4A 6B 

lB lA 

o 

8B lA 

8B lA 

lA lB 

lA lB 

lA lB 

lB~~2B 
lA lB 

lA lB' 

lA lB 

lB 

lA lB 

lA lB 

lB lA 

lB lA 

lB lA 

lB 8B 
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Table 6 Table illustrating the estimated"% area invaded by 
sycamore, the occurrence of seedling regeneration, 
ground cover and ground flora type, for each stand , 
recorded in the general survey (for secondary 
woodland with sycamore) 

Estimated % area 
sycamore 

-Species 
regeneration 

Seedling 

Ground flora 
Woodland list 

< 1 1-25 26-50 51-75 76--100 

Grundle A 

Bury Road Copse 

Walsham Copse A 

Walsham Copse B

Pakenham Pit 

Ixworth School Pit 

Green Farm Pit 

Thurston School Copse 

Ampton Common Covert 

Gorse Wood 

Brand Spinney, 

East Barton Copse 

Stowlangtoft Spinney 

Fornham Wood A 

Fornham Wood B 

Thurston, Sewage Copse 

Moreton Hall Copse' 

Bayer Copse 

Great Barton Wood 

Virginia's Copse 

Timworth Hall A 

Queach Farm Copse 

Ixworth Pit 

Game Close Copsi 

Tayfen Road Copse 

Moreton Hall Wood (2) 

Stowlangtoft Pk. Wood 

Market Weston Fen 

Langham Hills (2) 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

68 

Syc 

o 
o 

o 
Oak,S'yc 

o 
,0 

o 
~~~,~~~, 

'0 

o 
o 

Oak,Syc 

o 
o 

Syc,Oak 
F.Map 

o 

o 

o 

o 

Syc,Oak 

Syc 

b 

o 

o 

o 
o 
o 

Ash~Syc 

Cover 

o 

o 

C 

o 
o 

C 

C 

C 

C 

o 

o 

o 

o 

o 

C 

o 
O/C 

o 

C 

o/c 

C 

o/C 

o 

o 

o 

C 

O/C 

O/C 

Type 

4A 

5B 

6B BA 

o 
o 

BB 
5B 6B 

BB 6B 

5B BB 

BB1A6B 

lA BB 

3B2~5B 

lB 5B 

o 

lA 

lA 

6B BB 

6A 

~~ 1~ 

lB
5B

3A 

4B 

lA
5B

BB 

lB 'BA 

5B BA 

lB 

o 
5B lA 

4A 

lA 



Table 6 
(contd. ) 

Table illustrating the estimated % area invaded by 
sycamore, the occurrence of seedling regeneration, 
ground cover and ground flora type, for each stand 
recorded in the general survey (for secondary 
woodland with sycamore) 

Estimated % area Species Ground flora 
Woodland list sycamore regeneration 

<1 1-25 2650 51-75 76-100 Seedlin 'Cover T 

Knettishall Heath I x Syc 0 38 48 
I 

Knettishall Heath N x Syc 0 0 

Knettishall Heath S x Ash,Syc 0 3B 48 

Fish's Heath 8 x O. 0 68 78 

Knettishall Heath X x 0 C 7B 

Spaldings Hill (1) x 0 C 38 

Folley Covert x 0 0 18 

Hollow Road (1 ) x Oak,Syc 0 58 

Great 8arton Wd. A x 0 o/c 18
S8

28 

Great 8arton Wd. B x Syc O/C 28
S8

lA I' 
Great B?rton Wd. 

Table 7 

Woodland List 

Norton Copse (2 ) 

Norton Copse (1) 

Stockings Wood 

C x 0 C S8 

Table illustrating the occurrence of seedling 
regeneration, ground cover and ground flora. type, 
for each stand recorded in the general survey (for 
secondary woodland without sycamore) 

Species Ground flora 
regeneration 

Seedling Cover Type 

O· C 2A 68 

0 C 2A 6B 

Ash C S8 18 

Ixworth Thorpe Copse (1) 0 C 58
48

S8 

Knettishall Heath D,E, 0 C 4A
38

78 
G,Q 

48
38

7B Knettishall Heath L 0 C 

Calke Wood C 0 C 28 
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Table 8 Table .illustrating the estimated % area invaded by 
sycamore, the 'oc'currence of seedling regeneration, 
ground cover and ground flora type, for each stand 
recorded in the general survey (for coniferous 
plantations with sycamore) 

Estimated % area 
Woodland list sycamore 

<:1 1~5 2&50 51-75 76-3..00 

West Stow For.Section x 

Sansoms Plantation (1) x 

Sansoms Plantation (2) x 

Rougham Rookery x 

Mill- Heath Rougham Pk. x 

Rougham Plantation x 

Timworth Covert x 

Ixworth Court B x 

Ampton rield A x 

Ampton Field C x 

Pakenham Wood D x 

Calke Wood D x 

Timworth Hall Covert x 

Species 
regeneration 

Seedling 

o 

o 

o 
Syc,Eld 

o 
Ash,Syc 

o 

o 
o 
o 

Ash 

o 
o 

Ground flora 

Cover 

o 

o 

o 

o 

O/C 

o 

O/C. 

o 

o 

o 

o 

C 

C 

Type 

o 
o 

o 
3B 8B 

8B 4A 

8B 

5B 

5B 

5B 

3B 

lA 4A I 
lA 2B 

5B 

Table 9 Table illustrating the occurrence of seedling 
regeneration, ground ocver and ground flora type, 
for each·stand recorded in the general survey (for 
coniferous plantations without sycamore) 

Species Ground flora 
Woodland list regeneration 

Seedling Cover Type 

Folly Grove, B 0 0 lA 8B 

Brand Copse 0 0 0 

Ixworth Hall Covert 0 0 58 

Knettishall Heath J 0 0 lA 8B 

Brockley Wood B 0 0 0 

, Timworth Green Covert 0 0 0 
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Table 10 Table illustrating the estimated % area invaded by 
sycamore, the occurrence of seedling regeneration, 
ground cover and ground flora type, for each stand 
recorded in the general survey (for deciduous 
plantatio~s with sycamore) 

Estimated % area Species Ground flora 
Woodland list sycamore regeneration 

~l 1-25 2650 51-75 763.00 Seedling Cover Type 

Bardwell Plantation x 0 C 5B 

Wytchingham Plantation x Ash,Syc 
o/C 8B 

Haw 
Barningham Copse x Ash,NMap o/C 8B 5B 

Haw lA 

Stowlangtoft Street ,'x' 0 C 5B 1B 

Knettishall Heath Q x 0 C 0 

Knettishall Heath 0 x Syc,NMap o/C 0 

Ampton Field B x 0 C 0 

Table 11 Table illustrating the occurrence of seedling 
regeneration, ground cover and ground flora type, for 
each stand recorded in the general survey (for 
deciduous plantations without sycamore) 

Species Ground flora 
Woodland list regeneration 

Seedling Cover Type 

Pakenham Fen B 0 C 3A 4A 

Ivy Nook Copse Ash 0 lA 

ixworth Plantation 0 C 4A SA 

Great Carr A 0 C 4A SA 

Bury Copse 0 C 4B 

Knettishall Heath T 0 C 4B 
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Table 12 Table illustrating the various Z 1 co 
topographical features of individual I» zl .... 

ancient woodlands with sycamore co 

5 ,I to 

Data from O.S.Map Z e:+-
(I) z 
I» (I), to to 

"tI ... ~ 
(I) c:+-

co (I) c:+-
t; CIl (I) c:+- to 
~. c:+- UI ..... t<: 
8 c:+- co ,() 

r; (I) ... '.8 ;-
c:+- o "tI co 

co co ~ I» ~ 0 
en I» ... c:+- ... ... 
~. co ~ (I) 

c:+- § § § §' (I) 

~ 
::I 

Name of Wood N • 8 • . • 
Hollow Road Copse (2) Ht 4 48 0 30" 20 11 

Colton Copse ' -Ht 4 48 4 80 15 7 , 

Great Barton Copse ,( 1 ) Ht 3 7 4 75 ·3 ,7 

Great Barton Copse (2) Ht 3 8 2 75 2 2 

Rougham Green' Copse Ht' 2 6 '6 65 10 4 

Knettishall Heath E -Htpit 9 12 8 75' 35 7 

Knettishall Heath P,Q Va 12 16 0 35 15, 1 

Pakenham Wood B,A Ht 65 36 0 5' 1 7 

Nether Hall Wood > 60 30 22 0 0 15 2 

Moreton Hall Wood (1 )' ' Ht 5.5 15 0 50 - 1 1 

Norton Wood Ht 108 48 '0 20 15 45 

Fish's 'Heath A, C PI 57 62 4 5· 25 23 

Pakenham Fen A Va 8 12 2 6 '2 5' 

Summer Road '( 1) , 2_60 2.5 12 0 45 , 5 3 

Bangrove Wood PI 12) 44 5 75 6 6' 

Wyken Wood PI 70 34 0 34 35 35, , 

Langham Hilis (4) ) 60 
98 ~5 11 3. 14 13 

Langham Hill s (6) > 60 98 55 10 0 13 11 ' 

Langham Hills (8) :> 6° 98.~ 55 11 2 .13 ,20 

Langham Hill s (10) ") 6° 92.25 55 10 2 14 11 

Langham Hills 1 > 60 
98.25 55.5 10' 0 14 12 

Swnmer Road (2) . 2~0 2' 6 0 46 35, 3 

"/6° 12.8 
, 

Calke Wood B 21 1 85 20 60 

Calke Wood., A 
I 

> 6.° 12.5 21- 1 85 20 60 

Calke W~od'C >' 6° 12.5 21 1 85 20 60 
Game -' Close Covert PI. 10 14 2;rl 55 30 6 
Stowlangtoft Woods A /6

0 38 32 5 11 4 7 
Stowlangtoft Woods C ,/6 0 38, 32 4 9 4 6 
Paltenham Wood B 76

0 8 12 2 ,7 4 97, 

Fish's Heath B PI 57 62 6 5 25 23 
'l'nrr.lq mm lnRn lnlL11n<;Q lnR"l 1I"lt:: t::1cb 

Averages, mm 36 33.8 3.53 36.1 14.5 17.:. 3 

72 



~ ~ ::? ,::;r 
Table 13 Table illustrating the various 

C/J C/J C/J eR 
c+- c+- c+-

~ ~ topographical features of 
I\' I\' CIlI\' 
=:s =:s ~ =:s 
0 0 c+-o o 0 

indi vidual ancient, woodlands ~ ~ ~ c+-~ G ~ 
~ .... 

without sycamore 1'1 c+- c+- ~ c+- . ~ g .... 0 0 a 0 ' 
8 CD " CD 

Data from O.S.Map ~ 
Cl) :=tl ~ =:s 

~ ! c+- o I\' c+-
~ Cl) ~ 1'1 

CIl I\' 1'1 c+- ~ ~ 
. 1'1 .... Cl) CD 

c:+ ~ ~ ~ • C/J 
Name of, WQpd CD § c=I - " N . • 

lirundle B '0'" > 6 1 4 17 60 '15 3 

Eastlow Hill ~_6° 25 23 0 30 6 2 

Westhall Wood PI 10 54 0 55 20 28 
" 

lblettishall A 2 ... 60 
4 8 0 65 15 11 

Knettishall B 2_6 0 
4· 8 2 66 16 10 

IKnettishall C > 60 
4 8 4 67 17 9 

lKnettishall F Ht 8 12 8 73 20 8 
-

IKne tti shall H 2-6
0 

3 8 0 74 1 12 

Welsham Hall Wood PI 25 94 2 95 ,6 -
Shrubbery Farm Copse PI 22 28 13 30 65 

Thorpe'Carr VI 24 20 0 90 25 35 

Pakenh~ Wood C Ht ' 8 12 2 7 4 7 

iGreat Queach Ht 12.5 15 13 45 35 3 

1N0rton Wood B Ht 108 48 4 23' 17 45 

Stowlangtoft Copse (1 ) HS 5 7 ,23 25 21 16 

Stowlangtoft Wood (2) )60
, 100 19 5 10 5 9 

Stowlangtoft Copse (2) Ht 15 18 5 7 4 5 

Stowlangtoft Copse (3) Ht 20 18 17 18. 16 17 

Langham Wood Ht 40 31 0 8 '3 7 

Brockley Wood A 2-6 0 
64 35 4 80 22 24 

Ash Grove' )60 20 18 5 40 35 22 

Sleight House Wood PI 18 20 7 60' 7, 4 

Shepherds Grove PI 24 20 1~ 65 15 4 

Dove House Wood PI 25 25 0 50 20 15 

Kiln Wood PI 121 59 0 15 35 16 

Mulleys Grove 2_60 
16 16 5 40 37 22 

Ash Copses > 60 6 24 14 45 28 20 

Langham Hills 2,3, ,5, )60 
9& 55 11 18 16 25 

9. 
Langham Hills I Ht 98 55 5 12 28 15 

Totals mm 910.5 762 170 1243 516 4'59 

Averages mm 31.3 26.2 5.86' 42.8 17.7 15'."8 i 
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z 
(1) 

Table 14 Table illustrating the various Il' Z 
11 (1), 

topographical features of Z (1) Il' 
(1) {IJ 11 

individual secondary woodlands III Z ~ (1) 

11 (1) {IJ 

with 
(1) Il' {IJ ~ sycamore 1-0 {IJ 11 (1) 

(1) ~ (1) ~ {IJ 

Data from O.S~Map 11 {IJ ~ « .... 11 ~ I-' Cl 
8 0 (1) 

~ (1) ~ 1-0 8 
~ ~ Il' (1) 0 

i'; (1) (1). 11 ~ 11 
11 p:r ~ (1) 

of Wood 
(1) 

~ Name CIJ III ~ § 8 ~ .... . 8 
~ ~ 

. . . • 
(1) 

I\) 
, . --- - ~ 

Hollow·Road (1) Ht 3 7 ~ 70 10· 11 
Grundle A > 60 

13 15 4 65 4 43 
Bury, Road Copse 2_6 0 4 10 4 60 ,5 20 
Wal sham Copse A > 60 1 4 0 5 3 6 
.Walsham Copse B VI 2 6 0 6 32 5. 
Pakenha.m Pit )6

0 1 4 0 1 ·0 13 
Ixworth School Pit Ht 1 4 0 23 1 22 
Green Farm Pit >6

0 
1 5 0 17 12 14 

Thurston School Copse VI 6 10 0 20 1 27 
Ampton Common Covert 2-60 

1 4 0 5 3 13 
.Gorse Wood Ht 17.5 19 0 27 10 11 
,Brand Spinney 2_6 0 8 16 0 27 '26 6' 
East Barton Copse 2-"6 0 22 29 2 34 10 22 
Stowlangtoft Spinney >6

0 
12.5 13 ' 0 ,7 15 16 

Fornham Wood A VI 14 15.5 0 25 2 1 
FornhamWood B ' .VI 
Thurston Sewage Copse VI 4 8 O. 5 15 12 
Moreton Hall Copse >6

0 
4 8 o : 55 8 7 

.Bayer Copse Ht 1 4 2 19 6 5 
Great Barton Wood 2_60 40.5 26 0 1 15 
Great Barton Wood A 2_60 40.5 26 0 43 2 15 
'Great Barton Wood B 2_60 

40.5 26 0 41 1 16 
Great Barton Wood C 2_60 

40.5 26 0 37 1 18 
Virginia's Copse 2_60 

1 4 0 28 6 23 
Timworth Hall A 

"2_60 
58 33 0 24 26 25 

Queach'Farm Copse 6 10 4 42 31 17 
Ixworth Pit PI 3 8 3 15 8 14 
Game Close Copse Ht 2 6 13 55 25 40 
Tayfen Road Copse 2_6 0 

2 6 0 35 0 23 
Moreton Hall Wood (2) Ht 3 8 4 40 0 3 
Stowlangtoft Park Wood VI 4 10 0 0 0 1 
Harket Weston Fen VI 43 71 8 130 4 25 
Langham Hills 7 Ht 98.25 53. ~ 13 0 15 11 
Knettishall Heath I ). 60 

1 4 0 75 16 29 
Knettishall Heath N VI 21 26 0 43 37 10 
Knettishall Heath S 2_60 12 14 5 45 19 4 
Fish's Heath B PI 1 1 6 5 25 23 
Knettishall Heath X VI 20 24. 2 50 40 40 
SpaIdings Hill (1 j 2_60 18 36 . 0 30 5 2 
Folley Covert 2_60 64 62 0 11 7 5 

'retals mm ·6347 663 75 1220 4?? f111 

Averages mm 1~ 16.5 1.8 28.0 10.5 15.2 
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t:1 
Table illustrating the ..... t:1 

Table 15 (11' ..... t:;:: t::1 
topOgraphical features of c+- oo ..... ..... 

IP c+- (11 Ol 

individual secondary woodlands t:S IP c+- c+-
0 t:S Ci:1P Po> 

without sycamore ~ ~ 0 ~ t:S t:S 
~ ~ c+-o 00 0 
I; c+- C+-~ « ~ 

Data from O.S.Map 
..... 0 c+- ..... 0 
8 0 ~ c+- ~ c+-
~ ~ ·8 0 0 

~ c+- o ~ ~ 0 
~ ~ IP t:S I; t:S 

~ I; c+- l; c+- a> ~ 
III a> ~ III en !3 !3 § I; .... §. 8 § § Cl a> 

'c+- o 0 . 00 

. , Name of Wood ~ I\) . • c+-

Norton Copse (2) Vl 14 15 2 38 8 12 

Norton Copse (1 ) Vl 12 14 0 35 4 8 

Stockings Wood 2_60 20 18 5 8 5 7 

Ixworth "Thorpe Copse Vl 24 30 0 30 5 35 

Ixworth Thorpe CopU) Vl 
.-

4 8 0 36 35 38 
(2) 

2_60 
Knettishall Heath, D, 50 37 0 55 18 5 

, E, G, Q. 
2_60 

Knettishall Heath L 160 40 0 38 25 2 

Calke Wood 'C )60 2 6 0 84 25 2' 

; Totals mm 286. 168· 7 324 125 109 

Averages mm 35.75 21 OB7 4Cl.5 ' 15.6 13.6 

~' 
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r--------------------------------------____________ --, 
Table 16 Table illustratiing the 

topographical f~atures of 
indi vidual Coni-fElrous woodl~nds ~ 
with sycamore _ ~ 

Data from O~S.Map 
et> 
rn 
~ 

Name of Wood ::l 
§ 
• 

::l 
§ . 

N • ------------------'"'""':'----.;.;~-----------{ 

West Stow F()rest Section > 60 25 10 

Sansoms Plantation (1), 2-60 25 19 

Sansoms Plantation (2) 2_6 0 88 32 

~ougham Rookery 2_60 38 32 

/Mill He-ath Rougham Park 2-6 0 38)10 

4 

2' 

o 
o 
o 
8 

o 
5 

o 
o 

17 5 40 

19 15 0 

1_9 -15 8 

12 1 14 

o 6.- 4 

~ougham Plantation 

Timworth Covert 

Ixworth Covert B 
I 

\Ampton Field A 

j.Ampton Field C 

lPakenham Wood D 

,jealke \l~od D 

~~'W'orth Hall Covert 

Totals mm 

Averages mm 

As above, continued, 
without sycamore 

-Folly Grove B 

~rand Copse 

~orth Hall Covert 

~ettishall Heath J 

~rockley Wood B 

~imvorth Green Covert 

Totals mm 

Averages mm 

, 

2_6 0 8 12 

It:° 1:. :: 
Ht 70 83 

> 6 0 
85 44 

24 

35 

20 

3 

3 

10 

10 

20 

4 

15 

12 

3 15 

10 15 

Ht, 24 

>60 
12 

20 3 - 11 ,5 

14 -, 2 ,,80 .-29. 

o 
9 

, ' ~ ." ° 25 -10 ° 
792 321 24 _ 2hl .l3.9.. .l22 

60.9 24.6 lB4 205 10.6 9.1 

12_60 86 50 5 

2_6
0 

2 6 ° 
Ht 15 19 0 

2-60.186 644 

2":'6o,,~ 35 4 

840 

25 )0 2 

25 20 2 

14 27, 6 

80 22 24 

Vl 40 28 -'00----=2,:::.,5 __ 4'----'-'--'-0-i 
483 202 _13 177 107 44 

805 33..6 216 - ?9_,,) J 7B .'l ..3. 

76 



Table 17 Table illustrating the z 
CD 

topographical features of Ill" z 
"1 CD 

individual de9iduous 
,CD 11>' 

Z fIl "1 

woodlands with syc~more CD Z ~ CD 
It CD fIl 
"1 It in ~ 

Data from O.S.Map 1"0 CD '1 er. 
CD l1> CD 'c.+ C/) 

'1 c+- C/) ~ « 
~. ~ t-' () 

e "1 It> ~ r;- CD 0 "d e 
~ ~ $I) CD 0 

Name of 'Wood ,CD CD ~ '1 I:' "1 
Cl) lP, .., CD ~ ~ CD 
~. 

~ f3 ~ ~ 13 '~ ~ CD 6' 13 
N • • . . . 

I 

Bardwell Plantation -Vl 11 18 0 0 20 20 

Wytchingham Plantat:im Vl 6 11 4 90 10 50 

Barningham Copse 2_6 0 
6 10 1 95- 4 25 

Stowlangtoft Street' Vl 6 14 1 1 1 1 

Knettishall Heath Q Vl 10 12 0 25 2 2 

Knettishall Heath 0 Vl 18 18 o 30 15 1 ' 

Amnton Field B Vl 24 24 9 18 7 3 
" .. ~ - , 

, 

Totals mm 81 107 6 159 50 102 

Averages mm 11.5 15.2 085 37 7J. 14.5 

As above,continued, 
without sycamore 

-,. 

:Pakenham Fen B Vl 25 28 3 8 3 6 

,IvY Nook ,Copse 2~6° 16 16 5 23 90 3 

Ixworth Plantation Vl 73 82 0 .5 2! 1'~ 
" Great Carr A Vl 45 35 5 6 6 5-

Bury Copse ~ 6° 
, 

!) 1~ o 65 12 10 

Knettisball Heath T Vl . 20 18 0 55 16 18 

Totals mm 184 171 18 162 129 56 

Averaqes mm 30,.6 2a5 2J.6 27 21.5 9.3 
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hnetishall Health PC 
Kn<:ttish'all Heath PB 
Knettishall Heath PO 
Knettishall Heath K 
Knettishall Heath H 
Knettishall Heath F' 
Knettishat~, Heath C 

" .-". 
Knetti~~ 11 Hqath B 
KnettishailHeath A 
Shrubbery Farm Co~~e 
Calke Wood A=B Sample'~ 
Summer Road Wood 

'0 
C 
to 
~ 

Great Carr area B 
Thorpe Carr '. 
Bangrove Wood 
Sumner Road Copse 
Pakenham Wood C 
Pakenham Wood ,B 

'8 Pakenh~m Wood lo, 

~ tStowlangtoft WOOg one B' 
+l Stowlangtoft Wood one A 
~ Langham Hills Ten 
~ Langham Hills nine 
~ Langhan Hills eight 
~ Lanqh~ Hills six 
~Langham Hills five 
~ Langham Hills,four 
,~ Langharn Hills three 
] Langbam Hills two 
'''; LanghaTll Hills one. 
~ Ash Copses '3' 

Cl. Mu lleys Gr ove 
a: Wvken Wood ' 
'~ -
~ Dove House \\Tood 
~ Shepherds Grove 
~ Sleight House Wood 
t Ash Grove , 
~ Timworth Hall Covet B 
t Pakenham Nether Hall 

Game Close Copse 
~ Moreton Hall Wood one 
Q Great Queach 
E'Norton Wood B' 
[ ~or ton Wood A 
~ Fist\'.s Heath 
1 Stowlangtoft Copse 
~ Stbwlangtoft Copse 

Stowlangtoft Copse 
I Pakenham Fen A 

ro Langham Nood 
rl Brockley Wood A 
~ Gr und le Copse 
~ Felsham Hall Wood 

one 
two 
three 

8 Hollow Road Copse two 
Eastlow Hill Wood 
Col ton Copse 
Great Barton Copse one 
Great Barton Copse two 
Westhall Wood- ' 

Tree Species 

xx 
xx:.( 
xx=< 
~><:><:x 

><:X~><: 

1><:, =< ><: ><:' 
x><:><: 

><:x><: 

x 

xxx 
x 

><: >c x x' x 
,><: ><: ><: ><: 

xx 
xx><:xx 

, ><: ><: x 
x>:x 

x>:x 
>:xx 

xxx 

>: 
x 

x><:x ><: 
>i( x x 
xx 

x 
x x 
xx 

x~:<x 

xxxx 
x 

x><:xx 
>:x 

x~x 

x x ><: x' 
>ex>: x 
xxx>:' 
x><: >: 
x>:x 

>: 

><: 
><: 

>: >: >: >: , 
>:>:x>:><:>: 

x>:>: 
>: 

xx>:>: 
>:>:x 

><:>:>:x 

,x><: 
x >: 

>: 
x x'>: 
x>:xx 
x 
x>: 

xx ><:x x 
>:x xx >: 
x x >: " x x 
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Fishts Heath B 
Moreton Hall Wood two 
Tayfen Road Copse 
Norton Copse two 
Norton Copse one 
Grundle A 
Bury Road Copse 
Walsham Copse B 
V,al sham Copse A 
Pakenham.Pit 
Ixworth School Pit 
Thurston Green Farm'. 

en 
'0 Thurston School Copse ><I 
c co Hollow Road Copse one ><I 
~ Knettishall Heath'S 
g Knettishall Heath N 
~ Knettishall Heath L 
C Knettisha:ll Heat,h I 
co 
'0 Knettishal1,Heath G 
c 
o Knettishall H~ath E 
() 

QJ Ampton Common Copse 
en 

Brand Spinney 
M 
co Gorse Wood 
::l 
'0 East Barton Copse 
'; Stowlangtoft Spiruiey 
'r; 
'0 Fornham Wood '; 
c 

.r; Thurston Sewage Copse 
c Calke Wood C .r; 

Moreton Hall Copse 
en 
QJ Great Ba~ton Wood D 

'r; 
() Great BartonWood A· 
QJ 
n. Great Barton Wood B 
en 

><I 

><I 
><1><1 

><1><1 

Great Barton Wood C 
QJ ><1><1 
~ Thurston Bayer Copse 
-I-l Ixworth Thorpe Copse 2' '><I ><I 

~ Ixworth Tho~pe Copse1 ><I 
QJ Langham Hills seven ><I ><I 
g Virginia's Copse ><I 
~ Queach"Parii' Copse ><I ><I 
~ Ixworth Pit ><I 
() Ixworth Covert i.. ><I 
() 

o Game Close Copse ><I 
~ Stockings Wood ><I ><I ><I 
E-< Folly Grove A -'><I ><I 

Market Weston Fen B 

0"1 
Market Weston Fe~ A ><I 

><I 
><I 

><1><1 

><I 
><1><1 

><I 
><I 
><I 

>< ><I 
><I ><I 
><I ><I ><I . 

><I ><I 
><I ><I 

><I 
><I ><I 

><I ><I 
><I ><I 

><I 
><1><1 

><I ><1><1 

><I ><I 

><1><1 ><I ><I 
><1><1 ><1><1><1 

><I 
><I ><I 

M~---------------------r----________________________________ ~ ________ ~ 

en 
QJ 

.r; 
() 
QJ 
n. 

Cl) 

QJ 
QJ 
H 

E-< 
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Table 20 - The occurrence of tree species in individual 
coniferous plantations 

to I-.I;j ~ ~ H Z 1-3 1-3 ~ Q ~ ~ !3:: 
11 0 >< (I) .... .... 

~ ID .0 0 .... 
0 I-' I"d I"d ~ ~ ~ ~ I-' s:: ~ I-' 
0 I-' ~ ~ 0 p- <I) ~ OQ I-' 
Pi' ~ 0 0 11 (I) 0 0 g. I:r' I:r' 
I-' t:l t:l ~ 11 11 11 ~ ~ ::c 
<I) p- ~ ~ ~ :e: '. <I) 

~ 0 I-.I;j I-.I;j ::c I:r' I:r' 0 ID 
11 .... .... Q ID ·0 ~ ~ g: ::e:: 0 Cl> Cl> 

! 
I-' ::c Q ::e:: P- I-' o· 

0 < I-' I-' I-' III 0 0 ID 0 
0 .(1) P- P- I-' <l 0 t::I t:l '" P- to I-' Cl> P- ~ <I) 

to > Q 11 ID ~ t::O to to ~ t::I ~ .... 
0 
=:s 

It>-

Tree Species 

Oak X 
Ash X 
Hazel " 

Field Maple 
Sycamore X X X X X X 
Elm X 
Hornbeam 
Elder X X X X 
Hawthorn. X 
Birch i X X 
Alder 
Pine X X X X X X X X X X X X 
Holly 
Willow 
Sweet Chestnut 
Horse Chestnut 
Norway Maple 
Rhododendron 
Blackthorn I 

Yew 
Other Conifer X X X X X X X 
Beech' 
Poplar 
Lime 
False Acacia 
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~ ~ CIl ::e:: 
ID (I) 

<I) <I) t:l C/l 
~ ~ C/l ~ 
~ ~ 0 .... .... 8 CIl 
C/l C/l C/l ~ 
I:r' p- o 
ID ID ~ .: 
I-' I-' I-' 
I-' I-' ID I-.I;j 

=:s 0 
::c ::c ~ 11 
<I) <I) ID <I) 

ID ID c+ C/l g: ~ .... ~ 
I:r' '0 

t:l tn 
~ 3': C/l Cl> 

0 
~ 
~. 

0 
t:l 
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Table 21 The occurrence of tree species in individual 
deciduous plantations 

~ 
to ~:"tI =E: (") :::q 

~ ~ H 

~ 
Cj} to 

III '< III ::s ~ >< 11 III 
11 Id ~ c=+- l-' III III III :( III 11 
t:S c=+- III () 

~ c=+- c=+- c=+- o '< III P. 
Z .... 0 g. t:T c=+- c=+- c=+- 11 c=+- :( 
0 ~ I:S .... .... .... .... c=+- O III 
0 OQ ~ ::s ~ to to to t:T 0 0 .... 
l":" t:T I'%j OQ 0 t:T t:T t:T Id III .... 

~ 
.... , t:T 0 III III III "tI to 11 

o III I'%j ~' P. I-' I-' I-' .... III 11 "tI 
0 I-' (I) I-' I-' .... III .... 
~, 0 P. t:S I?'j ~ > III 

o "tI t:t: t:t: :::t: c=+- I:S 
(I) Id ~, to .... (I) III (I) III c=+-

to III III III III c=+- III 
Ill, III ~ ~ ~ c=+- .... c=+-

III ~ t:T t:T t:T 0 .... 
III ~ 0 

to ~ 0 10 t-3 to I:S .... 
I Tree Species 0 

I:S , to 

Oak X X X 
Ash X X X 
Hazel X X 
Field Maple 
Sycamore X X X X X X 
Elm 
Hornbeam X 
Elder 
Hawthorn X X X 
Birch 
Alder X X 
Pine' X 
Holly X 
Willow X 
Sweet Chestnut X 
Horse Chestnut X 
Norway Maple X X X 
Rhododendron 
Blackthorn " 

Yew X 
Other Conifer 
Beech X X X X 

Poplar X X 
Lime 
False Acacia 
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Chapter 3 

WOODLAND COMMUNITY CLASSIFICATION IN THE WEST SUFFOLK AREA WITH 

REFERENCE TO THE STATUS OF SYCAMORE 

A central aim of the thesis has been to produce a woodland 

classification for the West Suffolk area that includes all woodland 

forms and incorporates the presence of sycamore in these. Primarily, 

a clear dis'tinction has been made between four main woodland forms: 

derelict an~ient woodland,secondary woodl~nd, coniferous plantations 

and deciduous plantations. Fig 36 illustrates the proportions of 

each of these woodland forms for those woodlands recorded in the 

general survey (see ta'blE! 3 ) . 

Fig 36 The proportion of each woodland form as a 
percentage of the total number of woodlands 
recorded 

Deciduous 
plantations 

Coniferous 
piantations-

Secondary 
woodland 

Ancient woodland 

. Ancient woodland is the most frequently occurring woodland 

form followed by secondary woodland with coniferous woodland and 

deciduous of less common occurrence. Using the data from the general 

survey for occurrences of species in the West Suffolk woodlands the 
, , 

relative proportions of individual tree species in each woodland form 

could be calculated. Table 22 abbreviates the results of the general 

survey. ( Tables 18-21) 
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Table 22 A table illustrating the number of occurrences of species within·a woodland 
category and the percentage of that, occurrence within the total number ,of 
occurrences for each woodland category and the'sum of all occurrences from 
the four woodland categories 

Wood 
type 

Ancient 

% 

Secondary 

% 

Coniferous 

% 

Deciduous 

% 

Total 

% 

Sw. 
Oak Ash Haz,FMap Syc Elm Hor Eld Haw Bir AId Ches Pin Hol Others Total Bch Pop FAc NMap 

47 44 36 26 27 15 8 10 11 12 7 7 1 2 3 256 

18 17.4 142 1CU 1G.5 5.8 3.1 3.9 4.2 4.6 2.7 2.7 0.3 0.6 1.9 

28 22 1 2 33 15 1 21 7 6 1 5 1 2 5 150 

18.6 146 015 1.2 22 10 0.6 41 4.6 4 0.6 3.3 0.6 1.2 3.3 

1 1 0 0 7 1 0 4 1 2 1 0 18 0 5 41 

2.4 2.4 0 0 17 2.4 0 9.7 2A 4.82A 0 .43.9 0 12 

3 3 2 0 5 1 1 0 3 0 2 3 1 1 36 5 2 1 3 

8.1 .8.1 5.4 0 13.5 2.7 2.7 0 8.1 0 5.4 '8.1 2.7 2.7 13.5 5.4 2.7 8.1 

79 70 39 28 72 32 10 38 22 20 11 15 21 5 24 483 

16.3 14A 8.0 5.7 149 615 2J) 72- 4.5 4.122- '3.0 4.3 1.0 5.3 

Relative abundance has been calculated using the formula (eg. for oak in ancient woodland) 

% abundance Number of occurrences of oak ,in ancient woodland 

Total number of occurrences of all species in 

ancient woodland 

X 100 

The sum of each tree's abundance for each woodland category was used to estimate relative 

abundance in all woodlands. 



The results shown in table 22 have been expressed as pie diagrams. 

Fig 37 The relative abundance of species in all West 
Suffolk woodland based on frequency of occurrence 

Fig 37 illustrates that the most frequently occurring 

species are oak, ash, sycamore, hazel, elder, elm, field maple, 

hawthorn~ pine, sweet chestnut and birch. The relatively frequent 

occurrence of sycamore suggests that it would be inaccurate to 

ignore sycamore in a woodland classification on the basis that it 

is an exotic species. 

Fig 38 The relative abundance of tree species in West 
Suffolk ancient woodland based on frequency of 
occurrence 
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Fig 38 illustrates that in ancient derelict woodland in the 

West Suffolk area, oak, ash, hazel, sycamore, field maple, elm, birch, 

hawthorn, elder, hornbeam and sweet chestnut are the predominant 

species. Of these species, oak, ash, field maple and hazel would 

appear to be the most frequently ~ccurring native species. 

Fig 39 The relative abundance of tree species in West 
Suffolk secondary woodland based on frequency 
of occurrence 

Fig 39 indicates some clear differences between the species 

community structure of secondary woodlands and ancient derelict 

woodland. Hazel and field maple are far less frequently occurring 

whilst elder, sycamore and elm have a greater relative abundance 

in secondary woodland than ancient derelict woodland. 
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Fig 40 The relative abundance of tree species in West 
~uffolk coniferous plantations based' on frequency 
of occurrence 

Coniferous plantations are dominated by pine species as their 

name would suggest. The pine species was usually Pinus sylvestris. 

However, both sycamore arid elm were present. 

Fig 41 

NMAP 

BE 

The relative abundance of tree species in WeEit 
Suffolk deciduous plantations based on frequency 
of occurrence 

ASH 

OAK 

HAZ SCHES 

Some deciduous plantations had a considerable variety 
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of deciduous tree species, whereas others could be monospecific. This 

was thought to be dependent on whether they were planted for timber, 

amenity or other purpose. Species such as beech, Norway maple, poplar, 

willow, sweet chestnut and alder were more frequently occurring in 

deciduous plantations than in other woodland categories. 
,' .. ' 

The differences in the frequency of occurrence of individual 

species can be more clearly demonstrated by regarding the distribution 

by occurrence of each species in each of the four woodland categories. 

Fig 42 illustrates the percentage occurrences of individual species 

calculated as the percentage of all occurrences of that species -

hence for oak in ancient woodland: 

% abundance of oak 
in ancient woodland 

number of occurrences of oak in 
ancient woodland 

total number of occurrences- of 
oak in all woodland types 

The source data comes from the general survey (tables 18 - 21 ) and 

totals are obtained from table 23, page 87. 

Table 23 rable illustrating the distribution of each species 
in the four woodland.types - A (ancient derelict), 
S (secondary), C (coniferous), D (deciduous) based 
on % occurrence 

Wood 
Oak Ash Haz FMap Syc Elm Hor Eld Haw Bir Ald·SChes Pin Hol 

type 

% A 59.4 62. 8 92. 3 92.837.546.8 80 26. 3 50 60 63.6 46.6 4.0 40 

% S 35.431.4 2.5 7.145.846.8 10 55. 2 31 30 9 33 .3 4.0 40 

% C 0.1 1.4 0 0 9.7 3.1 0 10.5 45 10 9 0 85.7 0 

% D 3.7 4.2 5.1 0 6.9 3.1 10 0 13.6 0 18 20 4.0 20 
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Fig 42 Histograms illustrating the % occurrence 
of individual tree species in each 
woodland cat~gory 

% occurrence 

. :",., 

40 Oak 

20 

A s c o 

A s . c o 

% occurrence 

A s c o 

% occurrence 

A s c o 

88 

Ash 

A s c o 

Field maple 

A s C . D 

% occurrence 

60 

40 

A s 

% occurrence 

... . -..... 

Elm 

C L' 

:.:: 
.:.. Elder' :: .. : ::~ .. 

, .. " ...... 
:.:.:::~:., ......... :. ..'. 

A s C o 



Fig 42 

(contd) 

Histograms illustrating the % occurrence 
of individual tree species in each 
woodland category 
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Fig 42 'illustrates that oak, ash, field maple, 

'hornbeam, hawthorn, birch, alder and sweet chestnut are more commonly 

in ancient woodland than in other woodland categories. These may 

therefore form the basis of an ancient woodland tree species 

association. Elder and' sycamore are more likely to occur in secondary 

woodland than ancient woodland. These species may form the basis 

of a secondary woodland species association. Pine, again, is clearly 

almost totally confined to plantations. Holly and elm occur in 

similar frequencies in both'secondary woodland and ancient woodland. 

Classification of the woodlands of West Suffolk was 

extended to investigate associations between species. Again, the 

four instrumental woodland types were used and the frequency of 

, ,two species occurring together in each woodland type was calculated 

from the results of the general survey (see tables 18-21 , pp 78 - 81). 

The data illustrating paired associations is illustrated in 

tables 24 - 28. The results have been plotted using a personally 

devised procedure (see figs 43, 44, 45). The vertical 'axis denotes 

the frequency of occurrence of a pair of species. The horizontal 

axis illustrates the ranked relative frequency of occurrence of each 

pair of tree species. Each pair is then plotted in terms of its 

ranked position atid numerical occurrence in that particular sample 

of woodlands. 
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The paired association of ancient woodland (fig 43) 

indicates that hazel/ash and oak/ash pairs most frequently occur 

together. These pairs are separated from hazel/oak, field maple/ash 

and 'field maple/hazel pairs which are somewhat less frequent but do 

appear to show a strong pair association. Following rank order, 

field maple and oak are the next most frequently occurring pair and 

complete the permutations of the four main ancient woodland species, 

ash, hazel, oak and field maple. Field maple is less frequently 

occurring in ancient woodland than sycamore (see fig 43 ) but appears 

to be more strongly associated with the other prominent ancient wood

land species than sycamore, which is to be found with oak as the 

seventh most frequent pairing., Oak, field maple, ash and hazel are 

recognised ancient woodland species (Rackham 64 ). Sycamore is not. 

The paired associations may result from the tendency of woodmen to 

select species according to ancient woodland management. Ancient 

woodland compartments have often been modified to conform to a partic

ular species structure on the basis of wood product required. 'Often 

this means the growing of certain species of coppice with certain 

species of timber in the West Suffolk area. Oak was predominantly 

grown as standard timber trees, hazel as -coppice with ash and 

field maple grown as both coppice and standard timber trees. 

Following the sycamore/oak pair separation, separation by 

paired frequence is less marked. Invasive elm, elder, hawthorn and 

sycamore are found in association with the common ancient woodland 

species. - These species are likely to represent invasions of ancient 

woodland communities. Birch/oak is also present. Birch is a recog

nised ancient woodland species but is less common in the West Suffolk 

area than other ancient species. 

Fig 43 also illustrates less frequently associated pairs ' of 

ancient woodland species. Hornbeam, alder and sweet chestnut make an 

appearance paired with either ash, hazel or oa~ but not with field 

maple. Hornbeam-and sweet chestnut are usually thought to be more 

common in woodlands in the south of the British Isles. Although 

Rackham has notedhornbeam in 'East ,Anglia ,sweet chestnut was 

found as a coppice stool with a 9 metre girth at one site which would 

seem to authenticate its presence as having 'an ancient origin. Alder, 

according to Rackham, is most frequently found in valleys or on plateaux. 
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Fig 44 illustrates a ranked paired frequency plot for secondary 

woodland. Sycamore, oak and elder are the most frequently occurring 

tree species in various permutations. Ash/oak, ash/sycamore, elm/oak 

pairs are also relatively frequently occurring pairings. Hawthorn/oak 

and hawthorn/ash mark the point on the plot where there is no clear 

separation of species association by the frequ~ncypf paired occurrence. 
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Fig 45 

Diagrammatic plot illustrating the 
ranked order of frequency in which 
two species occurred together for 
coniferous woodland in.the West Suffolk 
survey area 

Tree pairs 

Fig, 45 illustrates paired frequency occurrences for coniferous 

woodland. It is clear that sycamore and elder are the most likely 

species to be found in association with conifers. 

The sample for deciduous woodland was considered too small 

to apply this form of analysis. 
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Table 29 

Oak Ash 

Oak Ash 

Sycamore 

Sycamore 

Sycamore, 

Sycamore 

Oak "Ash 

Sycamore 

Oak Birch 

Oak Birch 

Oak Birch 

Oak Ash 

Oak Ash 

Ash Hazel 

Sycamore 

Sycamore 

Ash 

Oak 

Hazel 

Ash 

Sycamore 

Sycamore 

Sycamore 

Oak Ash 

Oak Ash 

Hornbeam 

Oak 

The combinations of species occurrences found in 
individual ancient woodlands in the West Suffolk area 

Hazel Field Maple 

Hazel Field Maple Hornbeam 

Oak Sweet Chestnut Elm Elder 

Oak Elm 

Oak Ash Elder Elm 

Oak Ash Elm Elder 

Hazel Hornbeam Birch Elm 

Oak Ash Hazel Holly 

Field Maple Hawthorn 

Hazel Hawthorn Elder 

Hornbeam Field Maple Alder 

Ash Hazel Field Maple 

Oak Ash Hazel Field Maple Elder 

Field Maple Birch Elder' 

Hazel Field Maple Birch Alder 

Oak 

Oak 

Ash Hazel Sweet Chestnut 

Ash Hornbeam Elder 

Oak Ash Hazel Field Maple Birch 

Hazel Hornbeam 

Hornbearn Field'Maple Hazel Birch 

Hazel Field Maple Hawthorn Elder 

Hawthorn Elm 
Alder 

Field Maple' Hawthorn Elm Ash Hazel 

Oak Ash Hazel Hornbeam Field Maple Alder 

Oak Ash Hazel Field Maple Hawthorn 

Ash Alder 

Oak Ash Hazel Birch 

Oak Ash Hazel Field Maple Hornbeam 

Oak Ash Hazel Field Maple Elm 

Sycamore Oak Ash Hazel Field Maple Chestnut Hawthorn 

Ash Hazel Field Maple 
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Table 29 
(continued) 

Ash 

The combination of species occurrences found in 
individual ancient woodlands in the West Suffolk area 

Field Maple Hazel Oak 

Ash 

Oak 

Oak 

Hornbeam Elm 

Ash 

Ash 

Hazel 

Hazel 

Field'Maple 

Field Maple Hawthorn 

Oak Field Maple 

Sycamore 

Sycamore 

Ash Hazel 

Oak Ash 

Sycamore 

Oak 

Oak 

Ash 

Ash 

Ash 

Ash 

Hazel 

Hazel 

Sycamore 

Sycamore 

Sycamore 

Hornbeam 

Oak Ash 

Ash. 

sweet Chestnut 

Oak 

Hazel Elm 

Oak Ash Hazel 

Hornbeam Hazel 

Hazel Birch 
, 

Field Maple 

Field Maple Elm 

Ash Elm 

Oak Ash Hawthorn 

Hazel Birch 

Only stands that were 100% pure to their woodland type 

were used in this investigation. 
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Main tree species association of ancient woodland in the West Suffolk area. Numbers inside 
circles are the number of times the species occurred with the association to which they are 
connected by a line. Based on species 'occurrences in West Suffolk woodland from the general 
survey 



The analysis of pair associations provides a simple estimation 

of community structures in ancient woodland, coniferous plantations 

and secondary woodlands. Further classification of secondary wood

lands and ancient woodlands was undertaken by selecting the specific 

combinations of species that occurred with the greatest frequency in 

each woodland sample. (Data from the general survey 'see figure 

for ancient woodland, table 18). 

The most common combination was oak/ash/field maple/hazel 

(fig 46 ). In other woodlands either hazel or field maple was 

missing from the original oak/ash/field maple/hazel association. 

Four types of less frequent association were produced, ash, oak/ash, 

oak, hazel/sycamore/birch and pure hornbeam. In each of these assoc

iations only two species of the original oak/ash/field maple/hazel 

could be found in an individual woodland. Tree species that were 

found less frequently associated with each of the eight associations 

are illustrated in fig 46 and are considered to represent sub-

communities of the main eight associations. It is apparent that syc

amore is only absent from pu're hornbeam woodland. This may be a result 

of the rarity of such woodland. Sycamore has invaded all the eight 

associations. This suggests that sycamore is unlikely to be excluded 

from invading ancient woodland because of inter specific competition 

between it and native species. It would also seem to appear that 

sycamore sycamore has no preference for invading specific tree assoc-
59 64 

iations. Peterken and Rackham have produced the most comprehen-

sive existing classifications of ancient woodla~d types. Much of their 

work was undertaken in the East Anglian area, although not from the 

West Suffolk survey area. Rackham considers that there is a strong 

association between sycamore and ash/maple/hazel woods. The three 

most common associations recorded in the West Suffolk area are all 

probably of a similar type to Rackham's ash/maple/hazel woodlands. 

The oak components of the West Suffolk associations were usually 

uncoppiced standard trees. These are not included in Rackham's 

classification. In terms of predicting future tree species associa

t-ions that include sycamore in the light of the abandonment of ancient 

managemept, 

essential. 

Peterken 59 

the inclusion of uncoppiced trees would seem to be 
, 64 

Rackham also confines his work to pure ancient woodland. 

discounts the presence of sycamore in his classification 
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of a'ncient woodland although he does suggest that sycamore may be 

cO,mmonly associat~d with, valley ash/wych elm woodlands. Rackham 64 

als~,'~onsi~ers that sycamore may be associated with valley woodland. 

Quto£ thirty one ancient woodlands with sycamore in the survey area, 

only two woodlands were of a valley floor type, casting some doubt on 

t~e ,general application of Rackham64 and PeterkenS9to'all area~ of 

Britain. 

Another difference between the classifications 'of Ra~kham~4 
ana Peterken

S9 
and that carried out in the West Suffolk area 'is the 

density of sampling which was much greater in the West Suffolk class

ification ,representing an intermediate scale of classification between 

individual woodlands and woodlands on a national scale. The Institute 

of Terrestrial Ecology's woodland classification (Bunc'eS) is based on 
\ 

ground fioraassociations and is, therefore, considered in the section 

of th~the~isrelati~g to ground flot~ (see page 226). 

The same techniq~ewas used to produce a claisification of 

species,association for secondary woodland, see table 30 ,and fig 47. 

Five principle associations were ~vident: sycamore/oak/ash, sycamore/ 

elder; sycamore, oak and ash/sycamore/elm. Elm was also strongly 

associated with the sycamore/oak/ash' association. Hazel and field 

maple-are very rare in secondary woodland and it would seem that 

sy~amore replaces these species in secondary woodland. Ash, oak and 

elm remain well represented and form association with sycamore. Alder, 

sweet chestnut" birch and hornbeam are not represented in the secondary 

~oodland associations. They are confined almost entirely to ancient 

woodland. Hawthorn appears in both the sycamor'e/ elder and the sycamore/ 

oak/ash·association. In other'sections of the thesis (see pp.122,128) 

it has been shown that ash, oak and sycamore are the most frequent and 

often the only species regenerating in ancient woodland. It is possible 

that future associations of ancient woodland and secondary woodland are, 

developing towards a similarity of species composition, i.e. an oak/ 

ash/sycamore association. 
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Table 30 

~sh Oak 

~ycainore 

The combinations of species occurrences found 
in individual sec~ndary woodlands in the West 
Suffolk area 

Elm 

Ash Oak 

~ycamore Elder 

Sycamore Oak Ash Elm , .. ,Holly 

Sycamore Oak Elder 

Jak Ash Elm Holly 

Sycamore Ash Field Maple Hawthorn Elm Elder 

Sycamore Ash Elm 

~ycamore 

Sycamore Oak Elm Elder 

~ycamore Ash Elm 

~ycamore Elder 

Sycamore Elder 

Sycamore Ash Elm 

iSycamore Oak Ash 

Sycamore Ash 

Sycamore Elder 

Sycamore Elder 

Sycamore Oak Ash Holly 

Sycamore Elder 

Sycamore Elm 

Sycamore Ash Hazel Elder 

Sycamore Oak 

Sycamore Oak Elder Rhododendron 

Sycamore 

Sycamore Oak Ash Field Maple Hawthorn Elm Elder 

Sycamore Oak' Ash Elm 

Sycamore Oak Hawthorn Elder 

Sycamore Oak Ash Hawthorn Elm· Elder 

Sycamore 

Sycamore Oak Ash Elm 

Oak 

Oak Ash Hawthorn 

Ash Elm Elder 

Oak Ash Birch Elder 
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Fig 47 

3 

'~ 

~ 
7 9 

Main tree speci~s association of secondary woodland in the West Suffolk area. 
Numbers inside the circles are the number of times the species occurred with 
the association to which-they are connected by a line. Based on species 
occurrences in West Suffolk woodland from the' general survey 



The distribution of soils in the West Suffolk area 

For most of the analysis of the status of sycamore in the 

West Suffolk community, the origins of woodlands and form of managemen~ 

to which woodlands have been subjected, have beenc,onsidered to be of 

primary importance. 'It could be argued that edaphic .or climatic 

conditions 'might be more significant in determining species distrib

ution. The thesis does not seek to resolve this argument. This would 

require very detailed environmental analysis and. possibly an alternative 

survey methodology. Evidence gained from such a ~tud~,would also have 

to be carefully related to the effects of woodland origins, management 

practices and species dispersal amongst other environmental factors 

that affect species distribution in late twentieth~century woodland 

habitats. 

The concentration of effort on these factors can be justified 
, ' 

by their relev~nce to conservation in rural are&s and ,importantly, the 

impact of sycamore in the'rural ecosystem with regard to practical 

conservation. However, the demographic distributiori'at' soil types in 

the West Suffolk area is such that at least two .types of soils with 

somewhat different characteristics exist. The two most readily 

identifiable soil types beneath the humus layer of woodlands (which 

of course, may be as important in determining species regeneration) 

are, according to the Soil Survey87 clay-loam or stragnoley soils and 

brown sands. The clay-loam soils overlay bouldei clay and/or chalk. 

The brown sands overlay calcareous sands. The brown sands are a pro

duct of either wind blown lbess or glacial out-wash, and are comparable 

to Breckland soils. The survey area includ~s the m~rgins of the East 

Anglian Brecklands. The brown sands are considered to be well drained 

and have a cumulative annual soil moisture deficit of greater than 100mm. 

Thi clay-loam soil~ are considered to have generally impeded drainage, 

but are considered to have a cumulative annual soil moisture deficit 

of more than 180mm, suggesting that they dry out considerably in the 

summer. As yet, the ~oil Survey has made no detailed survey of soil 

types in the West Suffolk area. The scale therefore of their present 

interpretations make it difficult to define accurately the division 

between the two soil types. It is likely that there is a transition 

of soil types across this division. Trenches were'dug at many woodland 
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sites jn the general survey (see text page 47). These assisted the 

identification of soil distribution, however greater variations were 

noted than suggested by the general Soil Survey87. These could be 

attributable to anthropogenic disturbance of soils or by the relation

ship between soils and their vegetation cover. However, a basic 

geographical distribution of the two soil types was produced from field 
87 soil examination and the general Soil Survey and 'local familiarity. 

Division was made between soils of predominantly clay-loam character 

and those of a predominantly sandy character. 

Fig 48 is a map of the West Suffolk survey area and indicates 

the distribution of clay-loam soils. Ancient woodlands and the distrib

utions of sycamore in the general survey area have been included. 

Concentrations of groups of ancient woodlands have been outlined. It 

appears that most ancient, woodland is located on the 'clay-loam soils 

although there were three relatively large ancient'woodla~ds present on 

Breckland type soil which could not be included in the survey due to 

not being able to gain access permission. These have not been illus

trated. It is also evident that the concentrations of ancient woodland 

marked (A) and (B) are relatively free of sycamore invasion. If con

servationists in the West Suffolk area consider it desirable to maintain 

areas of ancient woodland without sycamore, it would seem sensible that 

these are the areas to which their efforts should be targeted. It 

could be that soil is limiting sycamore in these areas, but this would 

not seem to be related to whether soils are sandy or clay-loam. 

In figs 49, 50, 51 and 52 which follow, the distributions of 

all trees·were, plotted on a map of the survey area using graded circles 

to represent the occurrences of a species in a woodland. For closely 

situated woodlands, occurrences in each woodland were amalgamated and 

recorded with a circle size relative to the number of occurrences. 

Figs 49 and 50. illustrate the occurrences of field maple and hazel with 

the outlined areas (from fig 48) of ancient woodland superimposed. 

Both hazel and field maple distributions are mainly concentrated in 

the ancient woodland clay-loam soil areas/. Again it is not clear 

whether it is the relationship of hazel and field maple to ancient 

woodland or soils that affects their distribution. Fig 51 and fig 52 

are similarly mapped distributions of ash and oak. Whilst commonly 

found'in ancient clay-loam woodlands, both species are also found on 

sandy sites and outside areas of ancient woodland. 
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Fig 48 
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Map of the West Suffolk survey area illustrating 
the distribution of ancient woodland, sycamore 
invas io~s,ancient woodland zones, 'sandy soils 
and clay-loam soils 
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See fig 35, page 62 for Survey Area 
O.S. grid references. 
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Fig 49 Map of the West Suffolk survey area illustrating 
the woodlan~ occurrences of hazel, the distribution 
of ancient woodland clay-loam zones and the 
distribution of ancient woodland sandy zones 
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See fig 35, page 62 for Survey Area 
0.5. grid references. 
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Fig 50 Map of general survey area illustrating the 
distribution of field maple occurrences in ancient 
woodland sandy soil and ancient woodland clay-loam 
zones 
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See fig 35, page 62 for Survey Area 
O.S. grid references. 
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Fig 51 
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Map of the general survey area of West Suffolk 
illustrating the woodland occurrences of ash, 
the distribution of clay-loam zones and ancient 
woodland sandy zones 
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See fig 35, page 62 for su~vey Area 
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Fig 52 Map of the West Suffolk survey area illustrating 
the distribution of oak woodland occurrences, 
the distribution of ancient woodland clay-loam 
zones and ancient woodland sandy zones 
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See fig 35, page 62 for Survey Area 
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Fig 53 following, illustrates the distribution of sandy 

soils and ,indicates the presence of coniferous plantation areas. 

Most coniferous plantations are found on the sandy,loam'area. 

'Fig 54 illustrates the distribution of secondary woodlands. 
, , 

Areas of secondary woodland have been plotted as for coniferous 

plantations and ancient woodland. Fig 56 illustrates the distribution 

of sycamore in relation to these secondary woodland zones. It can 

be seen that neither the distribution of sycamore or secondary 

woodland is limited to a particular soil type. The soils of 

secondary woodland are likely to have been modified by anthropogenic 

influence~ 

'Fig 55 illustrates the distribution of elder (commonly 

found in ,association with sycamore in,ancient woodland). If anything, 

both the distribution diagrams of sycamore a~d elder, figs 55 and 56 , 

indicate.a greater frequency of occurrence in the areas marked (A). 

This area is nearest to the closest town-size settlement to the 

survey area, Bury St. Edmunds. The relative ,abundance of syca~ore 

occurrence could be a result of a greater historic anthropogenic 

disturbance of woodland in area (A). A greater incidence of 

sycamore introductions, routeways and secondary woodland may also 

have some involvement in this relationship. It is possible that 

more detailed soil analysis would reveal a more favourable soil 

type to sycamore and elder in areas (A). 
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Fig 53 

.u.y 

Map of the West Suffolk survey area illustrating 
coniferous woodlands on clay-loam soil, coniferous 
woodland on sandy soil, coniferous woodland zones 
and sycamore invasions 
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See fig 35, page 62 for Survey Area 
O~S. grid references. 
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Fig 54 Map of the West Suffolk suryey area illustrating 
, secondary woodland, all sycamore in secondary 
woodland and secondary ~oodland zones 
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See. fig 35, page 62 for Survey Area 
C.S.grid references. 
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Fig 55 Map of the general survey area illustrating the 
distribution of woodland elder occurrences and 
secondary woodland zones 
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See fig 35, page 62 for Survey Area 
O.S. grid references. 
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Fig 56 Map' of the West Suffolk survey area illustrating 
the distribution of sycamore woodland occurrences, 
secondary woodland zones and the division between 
sandy soil and clay-loam. soils 
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The climate of West Suffolk according to the Ordnance Survey 

bioclimatic classification 87 is 'D4' with mean annual daytime 

temperatures of between 5° -' 6° C and mean annual rainfall of 560mm.* 
. 61 This rainfall is relatively low for the British Isles. Piggot 

suggests that sycamore distribution may be related to rainfall .and 

that sycamore regenerati~n requires relatively moist conditions. 

The occurrence of sycamore in roadside. ditches and ancient woodland 

ditches suggests that soil moisture may indeed aid sycamore regener~ 

ation or deter the regeneration of other species. However the fact 

that sy~amore regenerates freely on both soil types in the West 

Suffolk area, each with substantial'soi~ moisture deficits, suggests 

that rai~fall and moisture availability is not a limitini factor 

in sycamore regeneration. In.most woodlands in the West Suffolk 

area, woodland soils could actually have greater water retention 

properties than those quoted in the Ordnance Survey su~ve~s~7. 

The classification of woodlands has so far been based on 

present associations. The o~cu~rence of all seedlings and degenerate+ 

trees found in the general survey were recorded according to species 

and the wood in which they were found. The % estimates. from Record 

Sheet Two of the general survey (see text page 50 ) were used to 

produce pie charts of seedlings and degenerate trees for each 

woodland in which they occurred. The % estimates are· recorded 

in tables 31 and 32. They have been plotted as pie charts 

on woodland maps of the West Suffolk survey area (see figs 57 and 58 ). 

The distribution of seedlings shows no clear demographic 

zonation of regeneration - both ash and sycamore are regenerating 

throughout the survey area. They may occur together or with less 

commonly regenerating species or as a single regenerating species in 

a woodland. Throughout the survey area,again with no clear demo

graphic zonation, elm and oak are the most frequently occurring 

degenerate trees. 

+ degenerate = senescent, fallen or decaying from disease 

* 1974 - 1986 'Information obtained from Honington R.A.F. 

Meteorological Station 
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Table 31 Figures for seedlings from Record Sheet Two data 

(fig 31 % estimates of seedling abundance 

Names of woods Ash Hol Syc Oak FMap Bir NMap Eld Haw 

Barningham Copse 20 0 60 0 0 0 20 0 '0 

Eastlow Hill 80 20 0 0 0 0 0 0 0 

Ivy Nook Copse 100 0 0 0 0 0 0 0 0 

Pakenham Wood C 100 0 0 0 0 0 0 0 0 

Wytchingham Plantation 20 0 ·70 0 0 0 0 0 10· . 

Stowlangtoft Wood Two 100 0 0 0 0 0 0 0 0 

Stockings Wood 100 0'. 0 0 0 0 0 ·0 0 

Stowlangtoft Copse 3 100 0 0 0 0 0 0 0 0 

Shepherd's Grove 100 0 0 0 0 0 0 0 0 

Colton Copse 0 0 100 0 0 0 0 0" 0 

Knettishall Heath P, Q 0 0 100 0 0 0 {) '0 0 

Pakenham Wood B. A 50 0 50 0 0 0 0 ·0 0 

Fish's Heath A, C 70 0 30 0 0 0 0 0 0 

Sumner Road One 0 0 100 0 0 0 0 '0 0 

Bangrove Wood 100 0 0 0 0 0 0 0 0 

Langham Hills Six 0 0 100 0 0 0 0 .0 0 

Langham Hills Ten 100 0 0 0 0 0 0 0 0 

Sumner Road Two 0 0 100 0 0 0 O· 0 ·0 

Calke Wood B 0 0 100 0 0 0 0 0 0 

Calke Wood A 0 O· 100 0 0 0 0 0 0 
\ 

Stowlangtoft Woods A 25 0 75 0 0 0 0 0 0 

Fish's Heath B 70 0 30 0 0 0 0 0 ·0 

Hollow Road One 0 0 90 10 0 0 0 O· '0 

Grundle A 0 0 100 0 0 0 0 O' 0 , 

Pakenham Pit 0 0 70 30 0 0 0 0 0 

iAmpton Common Covert 75 10 10 5 0 0 0 0 0 

Stowlangtoft Spinney 0 0 100 0 0 0 0 0 0 

Thurston Sewage 3D. 0 60 5 5 0 0 0 0 

IGreat Barton A 40 0 60 0 0 0 .0 0 0 

lTimworth Hall 50 0 50 0 0 0 0 .0 0 

Laqgham Hills Seven 70 0 30 0 0 0 0 0 0 

lRougham Plantation 40 0 60 0 0 0 0 0 0 

~nettishall Heath 0 20 0 60 0 0 0 20 0 0 

!Rouqham Rookery 0 0 100 0 0 0 0 0 0 
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Table 32 Figures for degenerate trees from Record Sheet Two 

, (fig 31 % estlmates 0 f see lng a un ance dl' b d 

Oak Elm Ash Haz Syc Bir Haw . Pine 
Eastlow Hill 100 0 0 0 0 0 0 0 

Colton Copse 0 100Cn 0 0 0 0 0 0 

Hollow. Road Two 0 100Cn 0 0 0 0 0 0 
-" 

Thorpe Carr 50 0 SOCII Cn 
0 0 0 0 0 

Stowlangtoft Wood A 0 0 20 80 0 0 0 0 

Stowlangtoft Wood B 0 0 90 0 10 0 0 0 

Pakenham' ·Wood B 0 0 0 0 0 100 0 0 

Pakenham Wood C 0 0 0 0 0 100 0 0 
\ ' 

Great Q1.ieach 0 0 100 0 0 0 0 0 

Fish's Heath 100 0 0 0 0 0 0 0 

Stowlangtoft Wood Two 0 0 100 0 0 0 0 0 

Stowlangtoft Copse One 0 100 0 0 0 Q 0 0 

Brockley Wood 0 100 0 0 0 0 O. 0 

Sumner Road- One 50 0 0 50 0 0 0 0 

Bangrove Wood 0 100 0 0 0 0 0 0 

Shepherd ',s' 'Grove 0 100 0 0 0 0 0 0 

Mulley's Grove 0 100 0 0 0 0 0 0 

Ash Copses 0 100 0 0 0 0 0 0 

Hollow Road One 10 90 0 0 0 0 0 0 

Thurston 'School Copse 100st 0 0 0 0 0 0 0 

Brand Spinney 100st 0 0 0 0 0 0 0 

East Barton Copse 100St 0 0 0 0 0 0 0 

Stowlangtoft Spinney 100St 0 0 0 0 0 0 0 

Moreton Hall 50coCg 0 0 50
CoCn

O 0 0 

Thurston Bayer 0 100 0 0 0 0 0 0 

Great Barton A 0 0 0 0 100 0 0 0 

Great Barton B 100 0 0 0 0 0 0 0 

Ixworth Thorpe Copse 0 100 0 0 0 0 0 0 

~irginia's Copse 0 100 0 0 0 0 0 0 

Queach Farm 0 0 0 0 0 90 10 0 

Stocking's Wood 0 100 0 0 0 0 0 0 

Game Clcse Copse 0 100 0 0 0 0 0 0 

BarninghalT) Copse lOO, 0 0 0 0 0 0 0 

Wytchingham 40 0 40 0 10 

Timworth Covert ,0 100 0 0 0 0 0 0 

Ampton Field 0 0 0 0 0 0 0' 100 

Folly Grove 100St 0 0 0 0 0 0 0 
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Fig 58 
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Summary 

1. Oak, ash, hazel, field maple, birch and hornbeam, 

hawthorn and elm are the most common ancient woodland 

species. Sycamore frequently occurs as an invasive 

species. 

2. Sycamore, oak, ash, elm, elder and hawthorn are'the most 

commonly occurring secondary woodland species. Field 

maple and hazel' are almost absent from secondary 

woodland. 

3. Permutations of hazel, ash, oak and field maple are the 

most frequently associated pairs of trees in ancient 

woodland. 

4. Fermutations of syca~ore, elder, ash, oak and elm are 

the most frequently associated pairs of species in 
secondary woodland. ' 

5. The ancient woodlands of West Suffolk can be divided 

into seven main associations. The three most frequent

ly occurring associ~tions are oak/ash/field maple/hazel; 

field maple/ash/hazel and hazel/ash/oak. 

6. Secondary woodlands ·in West Suffolk can be divided into 

five main associations. The two most common of these 

are sycamore/elder and sycamore/oak/ash. 

7. Ancient woodland .without sycamore invasion is most com

monly found on clay-loam soil relatively far away from 

the largest anthropogenic settlement in the area. 

8. Secondary woodland is more common nearer to the largest 

anthropogenic settlement. 

9. Coniferous plantations are more frequent on sandy soils. 

10. There appears to be no ~lear relationship between 

species regeneration and degeneration to either of the 

two West Suffolk soil types. Sycamore and ash are re

generating throughout the. survey area. Elm and oak are 

degenerating (or have been felled) throughout the 

survey area. 
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Chapter 4 

THE COMPETITIVE STATUS OF SYCAMORE WITHIN THE WEST SUFFOLK 

WOODLAND TREE SPECIES COMMUNITY 

Each woodland in the West Suffolk area was considered to 

represent a sub-unit of the complete woodland community of West 

Suffolk. The following section of the thesis seeks to examine the 

status of sycamore in the woodland community. The species-structure 

classification (see p 30 ) has been used extensively and the results 

of the general survey (see p 47 ) have been the source data for the 

analyses presented. Table33 (see p. 126) illustrates. the number of 

occurrences of species according to structural class as a total for 

all ancient woodlands included in the general survey. Only ancient 

woodlands and secondary woodlands.are investigated in this analysis. 

Table 36 ( ~140) illustrates the number of occurrences of species 

according to structural class as a total of all occurrences in 

secondary woodland. The total occurrences for secondary woodland and 

ancient woodland are further subdivided into woodlands with sycamore 

present and woodlands with sycamore absent. These subdivisions are 

used for a later analysis~ 

The analysis of tree species occurrence in ancient woodland 

The thirteen structural classes illustrated in 

Table 33, Total all ancient woodland occurrences,were reduced to 

four sub-categories for analysis .. These categories were 1) saplings, 

oskars and seedlings; 2)canopy standards and poles; 3)all coppice 

categories and 4) all degenerate trees. These sub-categories are 

illustrated in table 34. The % occurrence of each species according 

to the four sub-categories of structure has been calculate~ by the 

formula 

% occurrence occurrence of species sub-category x100 

total of all occurrences in sub-category 

The results give a useful description of the occurrence 

of species structural classes in relation to the complete ancient 

woodland tree community in the survey area. 
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Table 33 TOTAL ALL ANCIENT WOODLAND OCCURRENCES 

A Without sycamore (NS) B With sycamore (WS) C All woodland 

Tree Species t1t1t1t1t1nn'Onennoen >-3 t1t1t1t1t1nn 'Onennoen >-3 t1t1t1t1t1nn'O nennoen >-3 
ID ID ID ID ID ~ 0 0 0 ~ 0 W ID '0 ID ID ID ID ID ~ O. o 0 ~ 0 W ID 0 ID ID ID ID ID ~ 0 0 o ~ 0 W ID 0 ennn'Oenenn '0 en rt ennn'Oenenn '0 en rt ennn'Oenenn '0 en rt 
rtO~O~rt~ 0 ~ ~ rtO~O~rt~ 0 ~ ~ rtO~O~rt~ 0 ~ ~ 
C f-' C f-' C f-' 

pak 1 0 3 0 o 22 5 5 0 30 0 0 39 2 0 3 0 0201 100 0 0 0 27 2 0 6 0 0426 6 0 3 0 0 0 65 
f\sh 0 3 1 0 018151 9 0 4 0 7 57 0 2 0 0 010 e 226 0 o 6 36 0 5 1 0 o 2823 3 11 6 4 0 13 94 
~azel O. l' 0 0 001 1 200100 A· 33 0 0 0 0 0 0 1 0110 60 0 18 0 1 0 0 o 0 2 1 31 0 16 0 0 51 
Pield Maple 0 0 0 o 0 7 9 0 9 () 3 0 0 28 0 1 0 0 0 6 8 3 2 0 0 o 0 20 0 1 0 0 01317 3 11 0 3 0 0 48 
~ycamore 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 6 4 7 4141 5 7 49 0 0 1 0 o 6 4 7 .4 14 1 5 7 59 
~lm 0 0 1 4 0 1 0 4 0 0 0 0 0 10 0 3 3 3 0 1 1 4 1 2 0 0 0 18 0 3 4 7 o 2 1 8 1 2 0 0 0 28 
fIornbeam 0 0 0 0 0 0 5 1 2 0 0 0 0 8. 0 0 0 0 0 0 3 0 0 0 0 o 0 3 ' 0 0 0 0 0 0 8 1 2 o 0 0 0 11 
iElder 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 o 0 4 0 0 0 0 0 0 0 1 0 7 0 0 0 8 
~awthorn 0 0'0 0 0 0 0 4 0 5 0 0 0 9 0 0 0 0 0 0 0 2 0 2 0 0 0 4 0 0 0 0 0 0 0 6 0 7 0 0 0 13 
!Birch 0 1 2 0 0 3 3 2 1 4 0 0 0 16 0 0 0 0 0 1 1 0 0 0 0 0 0 2 0 1 2 0 0 4 4 2 1 4 0 0 0 18 
I1\lder 0 o 0 0 0 2 1 0 1 0 0 0 0 4 0 0 0 0 0 1 3 0 0 0 0 0 0 4 0 0 0 0 0 3 4 0 1 0 0 0 0 8 
Pine 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 2 
Holly 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 3 0 0 0 0 0 0 0 0 0 2 0 0 1 3 
Willow 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 
Sweet chestnut 0 0 0 0 0 0 2 0 0 0 0 0 0 2 0 2 0 0 0 2 0 0 2 0 1 0 0 7 0 2 0 0 0 2 2 0 2 0 1 0 0 9 
Horse chestnut 0 0 0 0 0 0 0 0 0 O. 0 0 0 0 0 0 0 0 0 0 2 0 1 0 1 0 0 4 0 0 0 0 0 0 2 0 1 0 1 0 0 4 
Norway Maple 0 0 0 0 0 0 0 0 0 0 0 0 0 a· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rhododendron 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 a· 0 0 0 0 0 0 0 0 '0 0 0 0 0 , 

1 
.. Blackthorn 0 0 0 0 0 1 o 1 0 1 0 0 0 3 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 3 

Yew 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 O· 0 o 0 0 0 o 0 0 0 0 
Other conifer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0'0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Beech 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 
Poplar 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 O. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lime 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O. 
False Acacia 0 0 0 0 0 0 0 0 0 0 o 0 0 0 '0 0 1 0 0 1 0 0 0 1 0 0 0 3 0 0 1 0 0 1 0 0 0 1 0 o 0 3 

Total sites 23 Total sites 41 Total sites 54 



Table 34 

Tree Species 

Oak 

Ash 

Hazel 

Field Maple 

Sycamore 

Elm 

Hornbeam 

Elder 

Hawthorn 

Birch 

Alder 

Pine 

Holly 

Sweet chestnut 

Ancient woodland - % species occurrences reduced to four structural sub categories 
(abbreviated from General Survey data, CAll woodland,table 33 ) 

t:1 t:1 t:1 t:1 t:1 >-,3 n '1:J >-,3 n n n >-,3 (f) 0 (f) >-,3 
(\) (\) (\) (\) (\) 0 ::l 0 0 0 0 0 0 OJ Ul (\) -'" 0 
(f) n n '1:J (f) rt dI' (f) rt 'dI' n '1:J (f) rt dI' rt dI' 
rt 0 ::l 0 OJ ,OJ rt OJ ::l 0 OJ OJ OJ 
C f-' f-' f-' f-' 

-

2 0 6 0 0 8 22.2 42 6 48 34.2 6 0 0 6 3.7 3 0 0 3 4.2 

0 5 1 0 0 6 16.6 28 3 31 22.1 23 11 4 38 23.7 6 Q 13 19 26.7 

0 1 0 0 0 1 2.7 0 1 1 0.7 2 31 16 49 30.6 0 0 0 0 0 

0 1 0 0 0 1 2.7 13 3 16 12.2 17 11 3 31 19'.3 0 0 0 0 0 

0 0 1 0 0 1 2.7 6 7 13 9.2 4 4 1 9 5.6 14 5 7 26 36.E 

0 3 4 7 0 14 38.8 2 8 10 7.1 1 1 0 2 1.2 2 0 0 2 2.E 

0 0 0 0 0 0 0 0 1 1 0.7 8 2 0 10 6.2 0 0 0 0 0 

0 0 0 0 0 0 0 0 1 I 0.7 0 0 0 0 0 7 0 0 7 9. E 

0 0 ,0 0 ,0 0 0 0 6 6 4.2 0 0 0 0 0 7 0 0 7 9.8 

0 1 2 0 0 3 8.3 4 2 6 4.2 4 1 0 5 3.1 4 0 0 4 5.6 

o '0 0 0 0 0 0 3 0 3 2.1 4 1 0 5 3.1 0 0 0 0 0 

0 0 0 0 0 0 0 1 L 2 1.4 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 3 4.2 

0 2 0' 0 0 2 5.5 2 0 2 1.4 2 2 1 5 3.1 0 0 0 0 0 

- - -- --
36 71 160 140 -
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Fig 59 
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A histogram illustrating the percentage occurrence 
of saplings, oskars and seedlings in ancient wood
land according to species 

Fig 59 illustrates the species occurrence of sub-category (1) 

representing relatively juvenile lower canopy trees, either seedling; 

saplings or oskars. Sycamore has the greatest occurrence, suggesting 

active regeneration or invasion in ancient woodland. Ash'is the most 

commonly regenerating native species in ancient derelict woodland. 

Oak does regenerate to a limited extent but hazel, hornbeam and field 

maple are not regenerating in ancient derelict woodland at all. Elm 

regeneration present indicates that Dutch Elm disea'se may not, 

as was feared, cause 'elm extinction. The berry trees, elder, hawthorn 

and holly - trees never usually reaching upper canopy dominance, are 

represented in sub-category (1) of'ancientwoodland. Birch can also 

be found regenerating at some ancient woodland sites. Sub-category (1) 

should eventually produce the future mature trees inthe composition of the 

West Suffolk woodland community and may be compared to the existing 

mature tree species-structure composition illustrated in fig,60 and 

fig 61. 

Fig 60 
°li,oc 

40 _ 

A histogram illustrating the percentage occurrence 
of poles and canopy standard trees in ancient woodland 
according to species 

128 



r 

oA,Oc 

40 

30 

20 

10 

Fig 61 A histogram illustrating the percentage occurrence 
of coppice trees in ancient woodland according to 
species 

raaw 

The comparison reveals that oak,field maple, birch, alder, 

elm and sweet chestnut are more freq~ent as standard trees than 

juvenile forms and are, thus; in ,decline as members of the West 

Suffolk woodland community. ·Hazel, field maple and hornbeam are 

present frequently as coppice. trees. They are also sp.ecies that 

are apparently in decline according to the comparison between fig59 

and . fig 60 

figs 59, 60 

Ash is represented in similar frequencies in each of 

and 61. It is not in decline. Sycamore is, 

present as the fourth most frequently occurring canopy standard in 

ancient woodland suggesting that sycamore has already gained a sig

nificant status in the West Suffolk ancient woodland community, but 

will achieve an even more significant status in future woodland gen

erations. 

Fig 62 The difference between the existing ancient 
community and possible future community 

present comm)]nity Coppice 

.Frequent Ash, Haz, FMap 

Less frequent SChes, Oak, Horn 

Standards 

Oak, Ash, FMap, Elm 

Alder, Birch 

sycamore invasion 

Future community 

No coppice unless 

return to.ancient 
management 
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Most importantly sycamore status will increase. Ash will continue to 

be as frequent with elder and hawthorn sub-canopy strata. This 

considerable reduction in species diversity places ash as the major 

future competitor of sycamore at a community level. 

Fig 63 

40· 

3G 

oak as" 

A histogram illustrating the percentage occurrence 
of degenerate trees in ancient woodland ·in the 
West Suffolk area 

haz· f r,ap haw 

Fig 63 confirms that oak, ash, hazel, field maple, elm, 

birch ~nd sweet chestnut ar~ the most frequently degeneraiing. trees 

suggesting that the generation.of these tree species,that now exists. 

in ancient woodland, has begun to die. Ash, oak, elm and birch have 

been seen to be regenerating at least to some extent, however, sweet 

chestnut, hazel and field maple are not regenerating in ancient 

woodland; although, field maple and hazel are common hedge species 

(see fig 187 ) in the West Suffolk area and may be regenerating in 

this habitat. Sycamore is rapidly replacing some native woodland 

species perhaps, most interestingly, field maple, a member of the 

same tree family as sycamore. 

Using the data of table 33 , it was possible to examine the 

status of sycamore in relation ·to individual species in greater detail. 

The percentage occurrence of each of the thirteen structural classes. 

for each species was, calculated from the following formula: 

% occurrence of each 
structural class for a species 
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The number of occurrences 
of the structural class x 100 

Total number of all 
occurrences of the species 



Table 35 

Species 

Table illustrating the percentage occurrence of each 
species according to the structural types ~ndicated 

Each individual structure frequency is calculated 
from the total of all occurrences of a species 

Structural Classes 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po CoPo Sa CoSa Os 

Oak NS 2.5 0 7.6 0 0 56.4 12.8 12.8 0 7~6 0 0 -- , 
WS 7.4 0 11.0 0 0 74.0 3.7 3.7 0 0 0 0 

Total 2.8 0 9.2 O· 0 64.6 9.2' 9.2 0 4.6 0 0 

Ash NS 0 5.2 1.7 0. 0 31.3 26.3 1.7 18.7 0 7.0 0 

WS 0 5.5 0 0 0 27.7 22.2 5.5 5.516.-6 0 0 

Total 0 5.3 1.0 0 0 29.7 24.4 3.1 11.7 6.3 4.2 0 

Haz NS 0 3.0 0 0 0 0 3.0 3.0 60.6 0 30~3 0 --
WS 0 0 0 0 0 0 5.5 0 61.1 0 33.3 0 

Total 0 1.9 0 0 0 0 3.9 1. 960.7 0 31.3 0 

FMap NS 0 0 0 0 0 25.0 32.0 0 32.0 0 10.7 0 

WS 0 5.0 0 0 0 30.0 40.0 15.010.0 0 0 0 

Total 0 2.0 0 0 0 27.0 35.4 6.222.9 0 6.2 0 

Elm NS 0 0 10.040.0 0 10.0 0 4D._n 0 0 0 O' 
--

WS 0 16.6 16.6 16.6 0 5.5 5.5 13 .8 5.5 11.1 0 0 

Total 0 10. 7 14. 2 25.0 0 7.1 3.5 28.5 3.5 7.1 0 0 

Bir NS 0 6.2 12.4 0 0 18.7 18.7 12. 4 6.2 25.0 0 0 --
WS 0 0 0 0 0 50.0 50.0 0 0 0 0 0 

, 

Total 0 5.5 11.0 0 0 22.2 22.2 11. 0 5.5 22.2 0 0 
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The competitive status of sycamore in ancient woodland 

The results for oak, ash, hazel, field maple, elm and birch 

in ancient woodland are illustrated in figs 64-82 . The division of 

woodlands into woodland with sycamore (WS), woodland without sycamore 

(NS) and the total for all woodlands was again used. 

Fig 64 
%Oe 

The percentage occurrence of oak in all ancient 
woodland according to each structural type indicated 

DePo DeSa CnSt Co Cri CoSa OS,' Se 

'Structural Classes 

Oak is represented by a high frequency of canopy standards 

with some deg~nerating trees, coppice and sub-mature oak. 

Fig 65 
"IoOr 
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_DeStu DeCo 

Fig 66 

0/0 De 

The percentage occurrence of oak in ancient 
woodland without'sycamore according to each 
structural type indicated 

DeAl DeSa CnSt (o(n 

Structural Classes 

The percentage occurrence of oak in ancient 
woodland with sycamore according to each 
structural type indicated 

DePo DeSa (nSt 
... " ... : ... ",. 

I C05a I Os (o(n Po (oRl Sa 

Structural Classes 
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Comparison of fig 65 and fig 66 indicates that,in ancient wood

land with sycamore, there tends to be,a greater occurrence of 

degenerating oak, less coppice oak and fewer sub-mature oak than for 

ancient woodland without sycamore. This result suggests that : 

1 sycamore may ,be exploiting a lack of oak regeneration; 2 sycamore 

invasion may be inhibiting oak regeneration; 3 that oak degeneration 

favours sycamore invasion; 4 that the presence of oak coppice is 

inhibiting sycamore invasion, or 5 that oak regeneration inhibits 

sycamore invasion. 

%Oc 

40 

20 

Fig 68 The percentage occurrence of ash in all ancient 
woodland according to each structural type indicated 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po Co Po Sa CoSa Os Se 

Structural Classes 

Ash (fig 68) illustrates a greater proportional occurrence 

of coppice in all ancient woodland than oak. Ash coppic~ is degener

ating to'a,small extent, but ash regeneration,from seedling to poles, 

is present. Ash is commonly represented by both coppice and standard 

tree types. 

%Oc 
40 

20 

Fig 69 The percentage occurrence of ash in ancient 
woodland without sycamore according to each 
structural type indicated 

t~11~i ("~1r,,~ 
DeStu DeO? DeCn DePo DeSa CnSt CoCn 'Po ,CoPo Sa CoS a . Os Be 

Structural Classes 
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40 
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Fig 70 The percentage occurrence of ash in ancient 
woodland with sycamore according to each 
structural type indicated 

.. f I~ 

DeStu DeCo DeCnstDePo DeSa CnSt C6Cn Po CoPo Sa CoS a Os 

Structural Classes 
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Comparison of the structural class distributions for ash 

in ancient woodland without ~ycamore·,(fig 69 ) and ancient woodland, 

with sycamore (fig 70 ) indicates little difference in the distribution 

of structural classes. This suggests that there is a competitive 

equilibrium between ash and sycamore in ancient woodland. Okali49 

and Brotherton4 discuss ash-sycamore competitive balances in Derby

shire. The presence of coppice saplings in the ancient woodland 

without sycamore histogram (fig 69 ) could represent a tendency to 

more recent management of such ancient woodland. This supports the 

hypothesis that ancient woodland dereliction has encouraged sycamore 

invasion. Peterken 59 has noted that both ash and sycamore have 

invaded his sub type lAa (Calcareous Ash':" Wych Elm woods) following 

coppicing, if dereliction occurs soon after coppicing. This has been a 

significant trend following the last coppice of many woodlands in his 
59 

Lincolnshire sample area. Peterken has also observed tha~ in Swanton 

Novers wood in Norfolk, the decline of coppicing between 1920-1950 and 

the subsequent lack of removal of 'weed' species led to a'sycamore 

and birch 'pioneer' type invasion that has begun to compete with the 

coppice. Peterken59 has further noted that invasion may affect 

disturbed and improved stands. He quotes an example of the sycamore 

invasion at Bedford Pulieus, "An invasion following stand improvement 

spread from the southern part of the wood. after a period of felling 

and replanting of oak coppice." 

Peterken's56bservations support the hypothesis that ancient 

woodland dereliction can lead to sycamore invasion but that c.oppicing 

or other disturbance may in itself favour sycamore invasion. 

Fig 71 
°hoc 

80'1' 
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40 

20, 

The percentage occurrence of hazel in all ancient 
woodland according to each structural type'indicated 

'~ 
..... , .1 

~:/::{/, 
DeStu DeCo DeCn DePo DeSa CnSt CoCn Po Co Po Sa CoSa Os Se 
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Fig 71 illustrates the structural distribution of hazel in all 

ancient woodland. Hazel appears most frequently ~s coppice and is not 

a recently regenerating species. There is a gre?ter proportion of 

coppice saplings than for ash. Hazel was_often managed on a shorter 

rotation than for ash. Hazel for thatching requires 4-6 years whereas 

ash was often left uncut for 12-14 years. This may account for the 

difference in coppice distribution. 

0/0 Qc 

80' Fig 72 

60 

The percentage occurrence of hazel in ancient 
_ woodland without sycamore according to each 
structural type indicated 
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80 Fig 73 The percentage occurrence of hazel in ancient 
woodland with sycamore according to each 
structural type indicated 

6.0 

DeStu DeCo DeCn DePo DeSa CnSt CoCn 'Po Co Po Sa CoSa Os Se 

The comparison of fig 72 and fig 73 reveals only small 

differences between the hazel distribution in ancient woodland without 

sycamore and ancient woodland with sycamore. The incidence of hazel 

poles in woodland without sycamore might indicate that hazel regener

ation is impeded by sycamore. However a larger woodland sample size

would be needed to test this argument. 
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Fig 7'4 The percentage occurrence of field maple in all ancient 
woodland according to each structural ·type indicated 

DeStu DeCo DeCn DePO DeSa CnSt CbCn _Po CoPo Sa CoSa Os Se 

Field maple, fig 74 occurs frequently as coppice and stan

dard trees. Some pole trees suggest.at least a stage of field maple 

regeneration but,ho recent regeneration is evident. 

40 

20 

Fig 75 The percentage occurrence of field maple in ancient 
woodland without. sycamore according to each 
structural type indicated 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po Co Po .' Sa CoSa Os Be 
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Fig 76 The percentage occurrence of field maple in ancient 
woodland with sycamore according to each structural 
type 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po CoPo Sa CoSa Os Se 

The distribution of field maple in non-sycamore invaded ancient 

woods and in sycamore invaded ancient woods can be compared using 

fig 75 ~nd fig 76. The two distributirins·are somewhat different. 

More coppice poles and coppice saplings in ancient woodland without 

sycamore again suggest~ that the earlier the date of active woodland 

management finishing the greater the likelihood of sycamore invasion. 

Coppice poles and coppice saplings of field maple may· also be inhibit

ing sycamore invasion through competition. Degenerate field maple 

coppice in sycamore invaded woodland may have favoured invasion. 
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Fig 77 The percentage occurrence of birch in all ancient 
woodland according to each structural type indicated 

lO 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po CoPo Sa . CoSa Os Se 

The structural distribution of birch i~;ancient woodland 

illustrates both coppice and standard trees. Degenerates are 

relatively frequent, possibly because birch has a shorter life span 

as a standard tree 'than other native species. Birch regeneration is 

also relatively frequent. 

%Oc Fig 78 

40 

The p·ercentage occurrence of birch in ancient 
woodland without sycamore according to each' 
structural type indicated 
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Fig 79 The percentage occurrence of birch in ancient 
woodland with sycamore according to· each 
structural type indicated 

DeStu DeCo DeCn DePO DeSa CnSt Co:Cn Po CoPo Sa CoS a Os Se 

Fig 78 and fig 79 illustrate a very clear difference in the 

structural distributions of birch between ancient woodland without 

sycamore and sycamore invaded ancient woodland. Ancient woodland 

without sycamore again has coppice poles suggesting more recent 

dereliction than for sycamore invaded woodland. Birch regeneration 

would only appear to occur in woodland without sycamore. However the 

occurrence of degenerating birch only to be found in the absence of 

sycamore is puzzling. 
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Fig 77 The percentage occurrence of birch in alL ancient 
woodland according to each structural type indicated 

ca 

DeStu DeCo DeCn De?o DeSa CnSt CoCn Po CoPo Sa CoSa Os Se 

The structural distribution of birch in ancient woodland 

illustrates both coppice and standard trees~ Degenerates are 

relatively frequent, possibly because birch has a shorter life span 

as a standard tree than other native specie~. ,Birch regeneration is 

also relatively frequent. 

%Oe Fig 78 

40 

The percentage occurrence of birch in ancient 
woodland without sycamore according to each 
structural type ,indicated 
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Fig 79 The percentage occurrence of birch in ancient 
woodland with sycamore ~ccording to each 
structural type indicated 

DeStu DeCo DeCn DePO DeSa CnSt Co:Cn Po CoPo Sa CoS a Os Se 

Fig 78 and fig 79 illustrate a very clear difference in the 

structural distributions of birch between ancient woodland without 

sycamore and sycamore invaded ancient woodland. Ancient woodland 

without sycamore again has coppice poles suggestirig more recent 

dereliction than for sycamore invaded woodland. Birch regeneration 

would only appear to occur in woodland withou~ sycamore. However the 

occurrence of degenerating birch only to be found in the absence of 

sycamore is puzzling. 
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Fig 80 
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The percentage occurrence of elm in all ancient 
woodland according to each structural type indicated 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po CoPo Sa CoSa Os Se 

The structural distribution of elm in ancient woodland 

illustrates that many elms are in degenerate forms as a result of 

Dutch Elm disease. However, som~ living canopy and coppice trees 

have remained and regeneration is occurring (often from degenerating 

stumps). 

O/OO( 
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Fig 81 The percentage occurrence of elm in ancient. 
woodland wit~out sycamore according to each 
structural type indicated 

I~ 
DeStu DeCo DeCn DePo DeSa CnSt CoCn Po CoPo Sa CoSa Os Se 
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Fig 82 The percentage occurrence of elm in ancient 
woodland with sycamore according to each s'tructural 
type indicated 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po Co Po Sa CoSa Os Se 

Fig 81 illustrates that there is no coppice elm. in ancient 

woodland without sycamore whereas coppice elm does occur in ancient 

woodland with sycamore. Elm pol~s are also more common,in non-sycamore 

woodland. Elms may be found as coppice in some ancient woodland. Elms 

occur in several varieties and, whilst no record was made of the diff

erent varieties in the general survey, it is wych elm (~ackham64) 
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that is usually coppiced. Invasive elm (Rackham 64 ) does not coppice 

well." The difference in structural distributions could relate to 

the occurrence of the two specie~. Invasive elms tend to invade 

woodlands from hedges in a clonal form. Coppiced wych elm does not 

tend to sucker as frequently as invasive elm and can be thought of as 

an invasive species. Elm poles are characteristic" of woodland invading 

elm. Their presence suggests relatively recent invasions of ancient 

woodland without sycamore. The demography of elm invasions and 

sycamore invasions was never observed to coincide in ancient woodland. 

It is possible that elm i~vasions may therefore be more competitive 

than sycamore in" certain ancient woodland situations. 
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Table 36 

'Tree'Species 

Oak 
Ash 
Hazel 
Field Maple 
Sycamore 
Elm 
Hornbeam 
Elder 
Hawthorn 
Birch 
Alder 
Pine 
Holly 
Willow 
Sweet chestnut 
Horse chestnut 
Norway maple 
Rhododendron 
Blackthorn 
Yew 
Other conifer 
Beech 
Poplar 
Lime 
False Acacia 

TOTAL ALL SECONDARY WOODLAND OCCURRENCES 

A Without sycamore (NS) B Wi th sycamore. (WS) 

ooooonn'UnCllnoCll >-:3 ooooonn'U("}CIl("}OCll ro ro ro ro ro ~ 0 0 0 ~ 0 00 ro 0 ro ro ro ro ro ~ 0 0 0 ~ 0 00 ro 
CIl("}("}'UCIlCll("} 'U CIl rt CIl (") (") 'U'CIl CIl (") 'U CIl 
rtO~O~rt~ 0 ~ ~ rtO;:lO~rt;:l 0 ~ c: f--' c: 

o 0 0 0 0 5 1 3 0 1 0 0 0 10 41100132301004 
o 0 000 5 200 0 0 0 1 8 o 0 0 0 0 16 2 2 0 2 0 2 6 
o 0 0 0 0 0 001 000 0 1 o 000 0 0 0 0 i 0 100 
o 0 0 0 0 000 0 0 0 0 0 0 o 0 0 0 0 1 0 0 0 0 002 
o 0 00 0 0 0 0 0 0 0 0 0 0 o 1- 1 3 4 211715 4 14 0 810 
o 0 3 0 0 3 1 2 0 2 0 0 0 11 o 1 625 1 1 0 0 0 000 
o 0 0 0 0 00 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 
o 0 0 0 0 0 0.1 0 1 000 2 o 0 0 0 0 0 0 7 0 10 0 0 0 
o 0 0 0 0 0 0 001 000 1 o 0 1 0 0 0 0 3 0 1 000 
00000 2 1 1 0 3 000 7 o 0 0 0 0 1 1 000 000 
o 0 000 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 000 
000 000 000 0 0 0 0 0 o 0 000 1 0 0 0 0 0 0 0 
000 000 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 1 0 1 000 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 000 0 0 0 0 0 0 0 0 
o 0 0 0 0 1 2 000 0 0 0 3 o 000 0 2 0 0 0 0 0 0 0 
o 0 000 0 0 0 0 0 0.0 0 0 o 0 0 0 0 1 000 0 0 0 0 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 1 0 1 000 
o 0 0 0 0 0 O' 00 0 0 0 0 0 o 0 0 0 0 0 0 00 1 0 0 0 
o 0 0 0 0 0 0 0 0 0 0 ·0 0 . 0 o 0 0 00 0 0 000 0 0'0 

·0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0'00 00 0.0 0 0 0 0 0 0 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0.·0 0 0 
o 0,0 0 0 0'0 0 0 0 0 0 0 0 o 0 0 0 0 3 000 000 0 
o 0 0 0 0 1 0 0 0 0 0 0 0 1 o 0 0 0 0 0 0 0 0 0 0 0 0 
0·0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 000 0 0 0 
o 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 000 0 0 000 0 0 0 

-----

Total sites 33 Total sites 11 

C All woodland 

>-:3 OOOOO("}("}'U("}CIl("}OCll >-:3 0 ro ro ro ro ro,~ 0 0 0 ~ 0 00 ro 0 
rt CIl("}("}'UCIlCll("} 'U CIl rt 
~ rtO;:lO~rt~ 0 ~ ~ 
f--' c: f--' 

29 4 1 1 0 0 18 3 6 0 2 0 0 4 39 
30 o 0 0 0 0 21 4 2 0 2 0 2 7 38 

2 000 0 0 0 0 0 2 0 1 0 0 3 
3 00000 100 0 000 2 3 

98 o 1 1 3 4 211715 4 14 0 8 10 98 
16 o 1 0 2 5 4 2 2 0 2 0 0 0 27 

0 0"0 0 0 0 0 0 0 0 0 0 0 0 0 
17 o 0 0 0 0 0 0 8 0110 0 0 19 
5 o 0 1 0 0 0 0 3 0 2 000 6 
2 o 0 0 0 0 3 210 3 0 0 0 9 
0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 o 0 0 0 0 1 0 0 0 0 0 0 0 1 
2 o 0 0 0 0 0 0 1 0 1 000 2 
0 000 0 0 0 0 0 0 000 0 0 
2 o 0 0 0 0 3 200 0 000 5 
1 o 000 0 1 0 0 0 0 0 0 0 1 
2 o 0 0 0 0 0 0 1 0 1 000 2 
1 o 0 0 0 0 0 000 1 000 1 
0 o 0 0 0 0 000 0 0 0 0 0 0 
0 00 0 0 0 O' 0 0 0 0 0 0 0 0 
0 o 000 0 0 000 0 0 0 0 0 
3 o 000 0 300 0 0 000 3 
0 o 0 0 0 0 1 000 0 0 0 0 1 
0 o 0 0 0 0 0 0 0 0 0 000 0 
0 000 0 000 0 0 0 0 0 0 0 

Total sites 44 
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Table 37 

Tree Species 

Oak 

Ash 

Hazel 

Field Maple 

Sycamore 

Elm 

Hornbeam 

Elder 

Hawthorn 

Birch 

Alder 

Pine 

Holly 

Sweet chestnut 

Secondary wood-land - % species occurrences reduced to four structural sub categories 
(abbreviated from General Survey data, C All woodland table 36) 

0 0 0 0 0 >-3 n 't1 >-3 n n n >-3 C/l 0 C/l >-3 

~ I 

(1) (1) (1) (1) (1) 0 ::l _0 0 0 0 0 0 OJ en (1) 0 
Ul n n 't1 C/l rt ~ Ul rt dP n '1:l C/l rt ~ rt 
rt 0 ::l 0 OJ OJ rt OJ ::l 0 OJ OJ OJ 
c i-' i-' i-' i-' 

I 

I 
I 

4 1 1 0 0 6 26.1 18 6 24 22.4 3 0 0 3 9.1 2 0 4 6 8.5 

0 0 0 0 0 0 0 21 2 23 21.4 4 0 0 4 12.1 2 2 7 11 15.7' 
-. 

0 0 0 0 0 0 0 0 00 o . . ·0 2- -1 .. 3 9.1 "-0 0 '0 _. 0 0': , 

p 0 0 0 0 0 0 i O· l' 0.9 
.. 

0 0 0 0 0 0 0 2 2 2.8 

0 1 1 3 4 9 . 39.1 21 15 36 33.6 17 4 0 21 63.6 14 8 10 32 45.7 

0 1 0 2 5 8 34.7 4 2 6 5.6 2- 0 0 2 6.0 2 0 0 2 2.8 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 8 8 7.4 0 0 0 0 0 11 0 o 11 15.7 

0 0 1 0 0 1 4.3 0 3 3 2.8 0 0 0 0 0 2 0 0 2 2.8 

0 0 0 0 0 0 0 3 1 4 3.7 2 0 0 2 6 3 0 0 3 4.2 
I 

0 0 0 0 O· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 

0 0 0 0 0 0 0 1 0 1 0.9 . I 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 1- 0 0.9 0 0 0 0 0 1 0 0 , 0 1.4 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

- -- - -

23 107 33 70 . 
-- ---



The competitive status of sycamore in secondary woodland 

The percentage occurrence of species in West Suffolk woodland 

was calculated using the same ~ethod (see p 125) as that used for 

ancient woodland. Firstly, species occurrence was calculated for the 

four sub-categories of woodland structure. The source data was from 

the general survey and is illustrated intable 36. Table 37 displays 

the percentage occurrences of species in the four structural sub

categories. 

Fig 83 
'J{,Oc 

A histogram illustrating the percentage occurrence 
of seedlings, saplings and oskars in secondary woodland 
for species indicated 

TREE SPECIE<: 

Fig 83 indicates a greater proportion of sycamore, elder and oak 

oskars, saplings and seedlings than for ancient woodland. There is 

a lesser proportion of ash than there is in ancient woodland. Hazel 

and hornbeam are not represented at all, with' field maple infrequent. 

Fig 84 A histogram illus'trating the percentage occurrence 
%Oc ' of poles and canopy standards in secondary woodland 

according to species indicated 

TRlE SPECIE<: 

Fig 84 illustrates that sycamore is the most commonly occurring canopy 

standard or pole although slightly domin'ant than has been seen for the 

juvenile structural classes. Oak and ash have a greater proportional 
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frequency as canopy trees in secondary woodland than for juvenile trees. 

Field maple and sycamore are less well represented as a canopy standard 

tree or pole than they are in ancient woodland (see fig 60 ),' Alder, 

hornbeam and hazel are absent as canopy standards in secondary woodland. 

Elder, elm, hawthorn and birch are present as less frequent canopy 

standards in secondary woodland. 

Fig 85 

Oc; 

70 

A histogram illustrating the percentage occurrence 
of coppice trees in secondary woodland according to 
species indicated 

jR FE SPECIES 

Fig 85 illustrates that sycamore is the most frequently occurring 

coppice species in secondary woodland. Only half the number of species 

are to be found as coppice trees in secondary woodland than were 

found in ancient woodland. This is a 'clear distinction between second

ary woodland and ancient woodland and suggests that the methods used to 

classify the woodland into secondary and ancient have succeeded in ' 

accurately dividing the two woodland types. The presence of coppice 

in secondary woodland may well have been a relatively recent phenomenon. 

Coppice certainly does not automatically make woodland 'aricient' with 

a long history of management. 
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%Oc' 
Fig 86 A histogram illustrating the percentage occurrence 

of degenerate trees in secondary woodland according 
to species indicated 

TREE 

Fig 86 illustrates half the number of species degenerating in 

secondary woodland than for ancient woodland. Elm has a high frequency 

of degeneration again caused by Dutch Elm disease. Sycamore degener

ation is often the death of sub-mature structures. Oak is frequently 

to be found in degenerate forms. However ash is not found as a degen

erating tree in secondary woodland. It could be argued that the oak 

populations of secondary woodland may be older than ash populations. 

This leads to the conclusion that oak could well have been an early 
-

colonizer of secondary woodland~ The occurrence of degenerate haw-

thorns also suggests that it may have been an early coloniz'er of 

secondary woodland. 

Table 38 The difference between the existing secondary 
woodland community and possible future community 

Early colonizing 
community 

Present community 

Future community 

Coppice 

Oak, Ash, Haz, 
Syc, Elm 

None unless return 
to coppice 
management 

Standards 

Oak, Haw, Elm 

Oak, Ash, FMap, Syc, 
Eld, Haw~ Bir 

Freguent Oak, Ash, Syc, 

Less frequent FMap, Bir, 

Elm, 

Eld, 

Hol 

,Haw 

Table 38 illu'strates a possible model of species _ structure development 

in the secondary woodland community of West Suffolk. It is apparent 

that sycamore has a high competitive status in secondary woodland. 

Ash, oak, hawthorn and elder are likely to be its main competitors. 

It would also seem th~t the future species structure of ancient woodland 

will be similar to the species structure of secondary woodland, if 
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anthropogenic influence on either .woodland types remains static. 

The structural distribution 'of individual species in second

ary woodland was analyzed according to the method described for ancient 

woodland (see p 130). The structural distributions of sycamore invaded 

woods, woodland without sycamore and all secondary woodland were com

pared. Table 39 denotes the result~ for the analysis taken from the 

·general survey records (see table:36). The most frequent secondary 

woodland species, oak, ash, elm, elder and birch were included in the 

survey. 

Table 39 

Species 
.. 

Table illustrating the percentage occurrence of each 
species according to the structural types indicated 

Each individual structure frequency ~s calculated 
from the total of all occurrences of a species 

structural Types 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po Co Po Sa CoSa Os Se 

Oak NS 0 0 0 0 0 50 10 30 0 0 0 0 10 --
WS l3.7 3.4 3.4 0 0 44.8 6.8 10.3 0 3.4 0 0 l3.7 

Total 10.2 '2.5 2.5 0 0 46.1 7.6 15.3 0 6.8 0 0 l3.7 

Ash NS 0 0 0 0 0 62.5 25.0 0 0 0 0 0 12.5 --
WS 0 0 0 0 0 ,53.3 6.6 6.6 0 6.6 0 6.620.0 

Total 0 0 0 0 0 55.2 10.2 5.2 0 5.2 0 5.218.4 

Elm NS 0 0 27.2 0 0 27.2 9.0 18.1 0 18.1 0 0 0 --
WS 0 6.2·37.5 12.5 31.2 6.2 6.2 0 0 0 0 0 0 

Total .0 3.7 33.3 7.4 18.5 14.8 7.4 7.4 0 7.4 0 0 0 

Eld NS 0 0 0 0 0 ,0 0 50.0 0 .50.0 0 0 0 --
WS 0' 0 0 0 0 0 0 41.1 0 '58.8 0 0 0 

Total. 0 0 0 0 0 0 0 42.1 0 57.8 0 0 0 

Bir NS 0 0 0 0 0 28.5 14.2 14.2 0 42.8 0 0 0 --
WS 0 0 0 0 0 50.0 50.0 0 6 '0 0 0 0 

Total ·0 0 0 0 0 33.3 22.2 11.1 0 33.3 0 0 0 
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20 

Fig 87 
%Oe 

The percentage occurrence of oak in all secondary 
woodland according to each structural type indicated 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po Co Po Sa CoSa Os Se 

Fig 87 illustrates the structural distribution of the oak in the ,West 

Suffolk woodland community. Canopy standards are the most common class 

but the existence of degenerate trees, poles, saplings and seedlings 

suggests several actively regenerat~nggenerations of oak. 
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40 

20 
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20 

Fig 88 
%Oc 

The percentage occurrence of oak in seconda~y 
woodland without sycamore according to each 
structural type indicated 

~ 

:::'.';:.;:.:.;:~ .. ::', .. ~."'; .. ;.;'~"':'.: . ~ , ~~?_~.:~~:5.~~ 

n-} .. ~,{;); ~;\t@ 
DeStu DeCo D~Cn DePo DeSa CnSt CoCn Po CoPo Sa CoSa Os Se 

Fig' 89 The percentage occurrence of oak in secondary 
woodland with sycamore according to each structural 
type indicated 

DeStu DeCo DeCn DePo DeSi:l CnSt C.nCn Po CoPo Sa CoSa OS -. Se 

The distribution of oak in sycamore invaded secondary woodland is 

simil~r to that for all woodland (see figs 87,89). However, the 

distribution of oak in secondary woodland without sycamore (fig 88 ) 

is condensed into three categories: canopy standards, coppice canopy 
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and poles, with no degenerating trees, saplings nor seedlings. A 

possible explanation for this could be that the presence of degener

ating oak may have favoured the invasion of secondary woodland by 

sycamore but has also encouraged oak regeneration. However it is 

possible that the oak woodlands without sycamore and of an even age 

structure are affected by some other factor creating a different 

structural distribution. For instance, the secondary woodland without 

sycamore could be planted oak and hence a deciduous plantation with 

some secondary woodland charact~ristics. The sycamore invaded wood

land could be naturally regenerated woodland with an uneven age 

structure. Edaphic factors and climatic factors could be limiting 

sycamore invasion of some oak woodlands but the presence of regener

ating oak would still be expected in such woodlands. The demographic 

distribution of both oak and sycamore (see figs 52 and 56) illustrates 

that both species have a cosmopolitan distribution throug~out the 

survey area which,again,does not support the climate or soil argument. 

Colonization of arable land' to form mixed oak and sycamore woodland 

has been observed at Rothamsted 66 In this case, oak was first 

seen to colonize followed by later sycamore invasion. The secondary 

woodland without sycamore could represent sites that were able to be 

colonized by oak but are beyond the dispersal range of sycamore. 

Other factors such as grazing pressure or ground flora associates 

could be eliminating the regeneration of both oak and sycamore at 

certain sites. 

6 

40 

20 

Fig 90 

%Oc 

The percentage occurrence of ash in all secondary 
woodland according to each structural type indicated 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po CoPo Sa CoSa Os Se 
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Fig 91 

%Oc 

The percentage occurrence of ash in secondary 
woodland without sycamore according to each 
structural type indicated 
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DeStu deCo DeCn DePo DeSa CnSt CoCn Po Co Po Sa CoSa Os Se 

Fig 92 
%Oc 

The percentage occurrence of ash 
woodland with sycamore according 
type indicated 

in secondary 
to each structural 

) 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po Co Po Sa CoS a Os Se 

The structural distributions of ash in all secondary woodland (fig 90 ) 

and in secondary woodland with sycamore (fig 92 ) are similar: no 

degenerate ash, a large proportion of canopy standards with some 

coppice canopy and juvenile "trees. They differ from secondary 

woodland without sycamore (fig 91 ) which has no poles, saplings or 

oskars. There are some seedlings but of a lesser frequency. This 

might be explained by the view that ash and sycamore have similar 

requirements" for regeneration i~matur~·woodland. The canopy standard 

ash trees could be the result of colonization which has subsequently 

limited ash or sycamore regeneration. The presence of regenerative 

classes of ash in sycamore woodland indicates that the two species 

are likely to form mixed species associations at some point in future 

time. 
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Fig 93 
%Oc 

The percentage occurrence of birch in ali secondary 
woodland. according to each structural type indicated 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po CoPo·· '. Sa CoSa Os Se 

Birch has been considered to be a species 'that. 1S classically 

able to colo~ize ~ew ground and to form s~conda~y· ~oodland (P~terken 59 ). 

%Oc Fig 94 
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The percentage occurrence of birch in secondary 
woodland .with sycamore according to each 
struct~ral type indicated 

-:":.: :-

DeS.tu DeCo DeCn.Depo·DeSa C~St CoCn Po CoPo Sa CoSa Os Se 

%Oc 
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Fig 95 The percentage occurrence of birch in secondary 
woodland without sycamore according to each 
structural type indicated 

I I 

. DeStu DeCo DeCn DePo DeSa CnSt CoCn Po CoPo· S.a CoS a Os Se . 

The distributions of birch structural classes i·n ·the secondary woodland 

community of West Suff~lk· is similar for woodland withou~ sycap10re (fig 93) 

and for the total of all secondary wdodland. Coppice canopy, canopr 

standards, poles and saplings are present in each woodland type with 

similar frequencies. The presence of these structures suggests that 

these woodlands are not plantations but are bona fide secondary 
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woodland with uneven age structures. Birch has successfully regen

erated in the presence of sycamore suggesting similar environmental 

requirements for regeneration or an ability to exploit similar habitats. 

There are no regenerative classes (saplings, poles, oskars or seedlings) 

of birch present in the secondary woodland without sycamore category 

(fig 95). Thi~ could be due to birch colonising to form secondary 

woodland but subsequently not regenerating. The woodlands formed may 

be beyond the dispersal range of sycamore. 

%Oc F;g 96 Th t f 1 . 11 d ~ e percen age occurrence 0 e m'ln a seconary 
woodland according to each structural type indicated 

DeStu DeCo DeCn DePo DeSa CnSt CoCn Po Co Po Sa CoSa Os Se 

20 

Fig 97 
%Oc 

The percentage occurrence of elm in secondary 
woodland without sycamore according to' each 
structural type indicated 

04· .. • ••••• -" 

(Ey:) 
DeStu DeCo DeCn DePo' DeSa CnSt CoCn Po CoPo Sa CoSa Os Se 

Fig 98 

%Oc 

The percentage occurrence of elm in secondary 
woodland with sycamore according to each 
structural type indicated 

., 
DeStu DeCo DeCn DePo DeSa CnSt CoCn Po CoPo Sa CoSa Os Se 

Comparison of the structural distribution of elm at secondary woodland 

sites with sycamore (fig 98 ), without sycamore (fig 97 ) and as total 

of all secondary woodland (fig 96) suggests that elm is most frequent 

in all categories as degenerate trees. This is because of the 
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widespread effect of Dutch Elm disease. Degenerates are less frequent 

in woodland without sycamore and regenerative classes are more frequent. 

This'infers that elm is more successful in woodland"without sycamore. 

'It is a fact that sycamore does not invade woodland with actively 

growing elm as frequently as it m~ght invade woodland with dead elm. 

Competitive Status - Summary 

1. Oak, ash and birch are the only typical native ancient 

woodland species to be regenerating and of these only ash is 

prolifically regenerating. 

2. Sycamore is regenerating prolifically in ancient woodland. 

3. Ancient woodland without sycamore would appear to show so~e 

differences in the structural composition of particular 

species compared with ancient woodland with sycamore. 

4. Sycamore may be exploiting ancient woodland as a result of 

the decline in woodland management and the effect this has on 

ancient woodland structure. Dereliction may not have 

favoured the regeneration of native species. 

5. "There are distinct differences between the structural and 

species compositions of ancient woodland and secondary 

woodland. 

6. Secondary woodland without sycamore would appear to show some 

differences in the structural composition of particular 

species compared with'secondary woodland with sycamore. 

There may be some evidence to suggest that oak degeneration 

encourages sycamore invasion and that ash and sycamore 

occupy similar ecological niches within woodland. 
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Chapter 5 

AN ANALYSIS OF WOODLAND STRUCTURE AT SPECIFIC SITES 

The woodlands of West Suffolk show great variability of 

species composition (see text p78). There is also considerable 

variability in the age structures of these woodlands. Some of the 

problems with sampling the composition and age structures of such 

woodlands have been suggested (see text p30). However the tree 

classification (see text p36) allows some simplification of age 

structure analysis. This classification has been used to survey 

individual woodland sites in the following section. The analysis is 

used to provide further evidence of the status of sycamore in West 

Suffolk woodlands and its implications for conservation and to record 

woodland structure an~ ~omposition in a way that might be useful for 

assessing past and future ~hanges in the woodlands. 

The aim of ~his particular investigation of individual 

,sycamore invaded sites'was to record the frequencies of the species

structure units according to the tree classification (see text p36). 

There are some inherent problems with this aim and choice of technique, 

however it was considered to be a more appropriate line of approach 

than some woodland modeling techniques, such as Markovian matrices, out-
'25 32 

lined in the literature, for instance Harper Or Horn . Apart from 

the obvious problem of the woodland variability characteristic of the 

,Suffolk woodlands, difficulties in selecting sample sizes were 

encountered because of the widely differing frequencies of species and 

their structural units. It was a1so thought necessary to consider 

that the regenerative cycle of a woodland may be reflected by the 

presence of several different age structures within 'a single wood 

according to the demographic distribution of the species. For large 

woods the problem might be relatively negligible if a'large number 

of samples was taken. For small woods where, for example, regener

ation may only take place ~t favourable sites within the wood, or 

at 3 certain favourable time in the history of the wood's develop

ment and then, perhaps, as a consequence of the presence of a single 

invasive species, to use a random sampling technique might be to lose 

a vital component of the regenerative cycle of that particular 

woodland. For this reason,the sampling used in this investigation 
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was based on choosing quadrats (relevles) thought to 'represent most 

clearly the typical structure of a woodland. Some criteria were used 

to assist this choice. 

Criteria used for selecting woodland sample 

1. That the sample should represent a typical exampl~ ,of woodland 

structure and composition. 

2~ That as many species units as possible be included i~ each sample. 

3. That the sample include as many of the most common species in 

that woodland as possible. 

4. That the samples include , sycamore if present in the woodland and 

any other species thought to be successful invaders of that wood

land or thought likely to play a significant role in the species 

composition of the woodland for whatever reason. 

5. The sample was to exclude any major geographical variations from 

the normal character of the woodland. i.e. rides, pathways, pheasant 
runs, clearings. . 2 .. ~. 

Quadrats of 10m were used, this size thought large enough 

to include a sufficient number of older trees but small enough to make· 

practical the counting of younger age classes, and the numbers of each 

class of species were record~d for each quadrat. Individuals found on 

the perimeter of the quadrat were included within the quadrat, 'but 

eliminated from a subsequent quadrat if adjoining the.first recorded 

quadrat. Woods were selected from each of the main woodland types 

outlined in the clas~ification (see text pI6). 

To interpret.the data obtained, the records made of all 

degenerate trees for a species were added together. All re~ordings 

of copyice trees for a particular species were also added together. 

The abbreviated results are shown as a species structure matrix of 

personal design, five species on the horizontal axis, structural 

categories on the vertical axis. 

In order to analyse the results of age structure data for 

dl d d " K b 88 "" h b f If"ll d woo an s, .accor lng to . re s two crlterla ave to· e u 1 e. 

Firstly, that sub-reproductively mature classes ~re in a steady state, 

or represent a stationary age distribution under that,particular 

canopy. Secondly, that it is an intrinsic factor of most mathematical 

prrijection techniques that a stationary age composition or regular 

cyclical change of species must occur after a certain number of 
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generations. 

From preliminary observations and consideration of the 

intrinsic variability of the sample woods, it would seem that both of 

these criteria for sycamore invaded woods are unlikely to be com

pletely fulfilled. A specific assumption for making model analysis 

is that replacement probabilities of one tree by another do not change 

with time, ie. they do not depend on successional change or local 

edaphic conditions. Such projections are therefore likely to be at 

their most effective in large, totally,unmanaged woods with relatively 

little chance of invasion by new species. The woods in the survey 

area again hardly correspond to these criteria. 

Two assumptions have been made from the analysis of quadrat 

data in terms of the discussion relating to the past and the future 

status of age structure: tha~ known normal longevities of tree species 

are adhered to, with which, of course, coppicing may at,times interfere 

and secondly~ that a more stable woodland in terms of species com

position is one that conforms to the model of there being more 

individuals within younger age classes than those within classes 

immediately older than them. In other words that population distrib

utions should conform to the normal pyramid of numbers that might be 

expected in stable natural populations ,of many species. The analysis 

of the results obtained from the frequency survey consisted of 

plotting the distribution of the frequencies of each species~structure 

class according to'a method designed by the writer. 

The frequency distribution plotting method 

The plotting method consists of kite diagrams plotted for 

each species, with the frequency (actual count number) ,plotted on the 

horizontal axis and the structural class plotted on the vertical axis. 

The vertical axis therefore broadly corresponds to the position of' 

each tree category in the woodland profile. It also corresponds to 

the relative ages of the categories; seedlin~ at the bottom, 

degenerating trees at the top as is usual with age distribution plots. 

Coppice woodland presents some difficulty as its regrowth may be 

younger than standard trees but its stools older. Coppice is plotted 

on the vertical scale above standard type ,upper canopy trees with all, 

groups of coppice in the same category. The results of each species 

kite diagra~ are plotted as totals for each species structure class. 
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This therefore represents the total structural distribution of the 

woodland regardless of species. The method clearly illustrates the 

structural status of a woodland. 

The analysis of population distribution in ancient woodlands 

Table 40 Quadrat analysis of Pakenham Wood 
2 using 10xlOm quadrats 

Struct. Tree Species 
Class' Syc Oak Ash Haz FMap Haw Eld Bir HoI Guel Tot 

De 0 0 0 '2 1 0 0 0 ,0 0 3 

Cop 2 0 4 31 14 0 0 2 0 0 53 

CnSt 1 8 4 0 0 0 0 0 0 0 13 

Po 0 0 0 0 0 6 0 0 0 0 6 

Sa 55 0 10 0 0 0 1 0 0 3 69 

Os 55 0 86 0 0 0 0 0 2 0 143 

Se 126 0 395 0 10 0 5 0 0 0 536 

2 
T~e ,lOOm sample of Pakenham Wood (no 55) (see table 40, fig:99) was a 

sycamore invaded ancient wood. The kite diagrams illustrate a basic 

ash', hazel, field maple and birch coppice strata with oak and ash 

standard trees. 'This could be considered to be the original ancient 

woodland structure. The coppice trees were often as high in the 

woodland profile as the standard trees suggesting that the last,coppice 

occurred several years earlier. A bore made of the ash coppice poles 

suggested a date prior to 1950. Since this date some degeneration of 

coppice stools has taken place for field maple and hazel. Of the 

original ancient specie~ field maple and ash are regenerating. 

Invasion of the wood by sycamore has occurred; both mature sycamore 

,and juvenile classes of sycamore are represented. Coppice sycamore 

is also represented suggesting an invasion before the date of the last 

coppicing. Clearly, for this woodland, it could be erivisaged that 

hazel and field m~ple will continu~ to degenerate. Field maple seems 

likely to be able to replace itself. Birch and oak however, do not 

appear to be regenerating. It would therefore seem that the most 

prolifically regenerating trees are sycamore and ash. It would 

therefore seem likely that a mixture of these two tree species will 

~ventually replace the ancient woodland structure. Interestingly, 
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Fig 99 The population distributions of tree species in Pakenham Wood 
ancient woodland illustrated as kite diagrams according to 
the numerical abundance in lOxlOm 2 quadrats for each species 
present within each category of the tree type classification 
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hawthorn, elder, holly and guelders are present as lower woodland 

strata. Of these only guelder rose is really characteristic of 

ancient woodland. The other bird dispersed species may also be 

recent invaders of Pakenham Wood. These species are likely to be 

found in association with any future sycamore - ash species community. 

The conservationists fear that sycamore invasion will ultimately 

progress to an ecologically sterile monospecific sycamore structure 

may not be fully justified. However, the replacement of some ancient 

andconservationally'desirable species ie. oak, hazel and birch is 

likely to occur from the analysis of the existing woodland structure. 

The combined structure profile suggests a well' balanced 

population distribution, seedlings, juveniles, mature and degenerating 

trees. The structures of individual ancient specie~ particularly of 

oak,hazel and birch, even if combined do not suggest a normal 

population structure, without the inclusion of the invading sycamore. 

The lack of sub-mature trees of these species suggests that these 

species could be outcompeted by any successfully regenerating or 

invasive species. It could be postulated that the population struc~ 

ture of ancient derelict woodland is one that favours invasion by 

sycamore. 

Table 41 Quadrat analysis of Eastlow Hills 

W.No 82 
Tree Species 

St. Class Oak Ash Haz Hor FMap ,Tot 

De 1 0 0 0 0 1 

Cop 0 11 6 2 .2 21 

CnSt 4 0 0 O' 0 4 

Po 0 0 0 0 0 0 

Sa 0 0 0 0 0 0 

,Os 0 0 0 0 0 0 

Se 0 6 0 0 0 6 

2 
using 10x10m quad rats 

2 The lOOm sample of Eastlow Hills ancient woodland CW.No 82) 

illustrates an ancient woodland with ash, hazel, hornbeam and field 

maple coppice with oak standards. The wood has not been invaded by 
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Fig 100 

tree 

The population distributions of tree species in Eastlow Hills 
ancient woodland illustrated as kite diagrams according to the 
numerical abundance in 10xlOm2 quadrats for each species 
present within each category of the tree type classification 
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Nos. of individual species - scales according to species 

sycamore. However there were sycamores within close range ,of the 

woodland (see text fig 135~pI95) and it seems likely that the wood will 

be threatened by sycamore invasion in the future. Only ash appears 

to be successfully regenerating (see figl00). The kite diagram 

dist~ibutions of oak, hazel, h~rnbeam and field maple (figures 

combined with hornbeam) populations suggests aging unstable populations 

represented by no sub-mature trees. It is only by combining all 

species population distributions as illustrated under the 'total' plot 

(see text figl00) that a more evenly distributed population structure 

for the woodland can be seen. It woul6 seem that 'in its present state 

a 'syca~ore invasion would only have t,o compete with a,sh. Although it 

must be considered that at this woodland site and,throughout other 

ancient woodlands in the survey area there was a relative absence of 

degenerating trees - in the Eastlow Hills case only oak. This factor 

could ,alre,ady be limiting the regeneration of the existing native 

species. Greater proportions of outgrown coppice and standards of the 

existing generation of trees will reach the end of their natural life 
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span at some time in the future. This may create more opportunities 

for the regeneration of native species. 

Table 42 
Quadrat analysis data of Bangrove Wood ancient woodland 

2 
using 10x10m quad rats 

! Struct. Tree Species 
Class, Oak Ash FMap Haz Tot 

De 0 0 0 0 0 

Cop 0 14 13 18 45 

,CnSt 4 3 2 0 9 

Po 0 0 0 0 0 

Sa 0 29 0 0 29 

Os 0 0 0 0 0 

Se 0 40 0 0 40 

Fig 101 
The population distributions of tree species in Bangrove Wood 
ancient woodland illustrated as kite diagrams according ,to the 
numerical abundance in, 10x10m2 quadrats for each specie,s 
present within each category of the tree type classification 

2 

Nos: of individual species - scales according to species 

The population distribution (see fig101) kite diagrams of Bangrove 
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Wood CW.No 58 see text p62 ) again show the·familiar ash, field maple 

coppice with oak standards. Unlike Eastlow Hills Wood, ash and field 

maple were also represented by standard trees. There were no degen

erating trees in the sample and only a.~h was' r~gen,erating. There 

was no sycamore invasion but there were juvenile.sycamores in a ditch 

surrounding the w60d. It would seem likely that any sycamore 

invasion of BangroveWood would have to compete at juvenile stages 

with ash alone. 

Table 43 
Quadrat analysis of a compartment of Langham 'Hills Wood 

ancient woodland using 10x10m2 quadrats 

Structural Tree Species 
Class Ash Haz Tot 

De .. 0 0 0 

Cop 14 20 34 

CnSt 8 0 8 

Po 0 0 0 

Sa 0 0 b 

Os 0 0 0 

Se 0 0 0 

Fig J02 
The population dis~ributions of tree species in Langham Hills 
Wood compartment (9) ancient woodland illustrated as kite 
diagrams according to the numerical abundance in 10x10m2 quad
rats for each species present within each category of the tree 
type classification 

Tree 
type 

DE 

CO 

eN 

PO 

SA 

OS 

SE 

10 1 

'Nos. of individual species - scales accord~ng to species 
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In some ancient woodlands, in this case a compartment of an ancient 

woodland, the number of species present could be as few as two. The 

illustration of population structure (see fig 10~ depicts ash and hazel 

coppice with ash standards. Ash was often found regenerating in 

ancient woodland (see text fig 59)but in this case there was no 

evidence of ash regeneration. The close proximity of the compartment 

to mature sycamore, about 70m, suggests that sycamore invasion is 

probable at some time in the future. It would appear that, unless 

there is some change in the existing population stru~t~re of the 

woodland, sycamore invasion would not have to compete with any sub

mature population categories of existing species. 

Ancient woodland specific site analysis - Summary, 

1. The regenerative status of ancient woodlarids is such that only 

asn is commonly represented as sub-mature sp'ecies and there

fore it would seem that,in ancient woodlands, ash might be the 

main competitor to sycamore invasion. 

2. Ancient woodland can be categorised by a mature'stand and 

coppice structure, with generally more species of coppice 

than standard. 

3. The existing structure of ancient woodland may be unfavourable' 

to the regeneration of native trees. 

The analysis of population distr{bution in specific secondary 

Table 44 woodlands 

Quadratanalysis of Great Barton Wood (W.No 63) 
using 10x10m2 quad rats 

Tree Specles 
Str.Class Syc' Oak Ash Elm Tot 

DeStu 0 '0 0 0 0 
DeCo' 0 0 0 0 0 
DeCn 0 1 0 0 1 
DePo 2 0 0 0 '2 
DeSa 4 0 0 0 4 
CnSt 0 20 4 2 26 
CnCo 0 1 0 0 1 

Po 29 0 0 0 29 
PoCo 0 0 0 2 2 

Sa 80 0 0 0 80 
SaCo 0 0 0 0 0 

Os 12 0 0 0 12 
-Se 0 0 0 0 0 
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Tree 

Fig 103 

The population distributions of tree species in Great Barton 
Wood illustrated as· kite diagrams according to the numerical 
abundance in 10x10m2 quadrats for each species present within 
each category of the tree type classification 

types ~ 

DE 

co 

eN 

50 50 

Numbers of individual species - scales according to species 

The population distribution diagram (see fig 103)illustrates a woodland 

containing mature oak, ash and elm trees. Sycamore is represented as 

sub-mature trees. The degenerate sycamore are degenerating poles. 

The ,presence. of degenerating pole stage trees suggests that a process 

of' self-thinning' (Silvertown70 p118) may be taking place. In several 

woodlands the density of sub-mature sycamores was so great that it was 

difficult to see how the wood could support such a density of trees as 

they become mature. Silvertown7~uggests that all populations of trees 

exhibit such density dependant mortality and that such mortality will 

often occur at a specific stage in a population's growth. This 

'self-thinning line' would be a function.of density and mean plant 

weight for a population of trees. 

The presence of 'oskars' (see text p32) may also be a 

significant feature of the structure of Great Barton Wood. S.ilvertown 

relates oskars to the particular life mode and competitive strategy 

of certain tree species. He suggests that 

"Apar,t from a few exceptions, the seeds of trees do not have the 
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capacity to lie dormant for long periods so that seeds cannot 
wait to exploit a, future break in the canopy. However a similar 
ecological strategy can be employed by the formation of oskars. 
These are trees of advanced ages that persist as structurally 
and morphologically 'juvenile individuals.'" 

Species such as Tsuga canadensis, Norway Spruce, Quercus alba, holly 

and beech are known ,to exploit this strategy (Grime 23). In the U.S.A. 

oskars of Acer pensylvanicum occur in the forest floor for up to 

20 years, suffering little mortality, while they await an opening in 

the tree canopy. If an op~ning appears, they 'grow rapidly to fill it, 

flower and reproduce (Silvertown70p21). From the survey analysis of 

West Suffolk, oak, ash and sycamore should be included as oskar

forming trees. 

The importance of the role of oskars in woodland succession, 

particularly in the West Suffolk area, cannot be overestimafed as they 

were found to be widely abundant. The sycamore tree may be well 

adapted to the formation of oskars. From the investigation of leaf 

opening times, it would seem that the lower strata of the woodland may 

flush significantly earlier than the main canopy. In the case of 

sycamore, seedlings; o~kars, s~plings and poles flushed four weeks 

earlier than the main canopy where that canopy did not contain 

sycamore .. This may allow enough photosynthetic effort to maintain the 

oskar. However flushing of the main canopy would then limit photo

synthetic effort and thus restrict the growth of the individual with 

the result of oskar formation. 'Further research beyond the 

scope of this thesis would be necessary to confirm this theory. 

Returning to the population distribution kite diagram for 

Great Barton Wood (see fig 10~, it would again seem that the existing 

native species are not actually regenerating. 'The absence of juvenile 

ash, oak or elm suggests that sycamore will not be affected by compet

ition from other species. Sycamore invasion might therefore be 

encouraged. 

Great Barton Wood was 'common ground'. Unlimited access was 

therefore available. For this reason a more detailed age structure 

analysis of the woodland was undertaken. A 50m2 section of the wood 

was mapped t6 scale (see fig 10~ and subdivided ~nto 10m2 quadrats. 

The quadrats were marked in the field using canes with coordinate 
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numbers attached to them (see text fig 10~. Individual ibm2 q~adrats 

were chosen using random numbers generated from picking two digits 

from a bag containing digits fr6m one to five marked on p'ieces of 

paper. Girths of all trees in each quadrat were measured. For trees 

below 2m in height (head height), girths were measured halfway up the 

main stem of the tree. For trees above 2m in height, girths were 

measured at the 2m point. Tree girth is often used to m~as~re age 

structures of trees. However. the limitations of this technique have 

been suggested in the text (see text p30) ~nd therefore no age~girth 

measurements were taken. Girth was considered to be an approximation 

of the relative maturity of trees. 

Fig 104 Quadrat grid for Great Barton Wood 
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Fig 105 Diagram of method used to mark quad rat grid for 
Great BartoR Wood and other woods 
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Fig i06 

16 A,. 

A histogram illustrating the distribution by girth 
measurements of oak, ash and sycamore in Great Barton Wood 

Tree girths in jcm classes 
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Table 45 

Girth distributions - Great Barton Wood 

using 10x10m2 quadrats 

Girth measurements were recorded in 2cm classes and only 
oak, ash and sycamore trees were included. 

Sycamore 

0-1.9 4-5.9 6-7.9 8-9.9 10-11. 9 12-13.9 14-15.9 16-17.9 

20 3 12 9 14 15 14' 13 

18-19.9 20-21.9 22-23.9 24-25.9 26-27.9 28-29.9 30-31. 9 

8 7 8 5 1 2 1 

32-33.9 34-35.9 36-37.9 38-39.9 40-41.9. 48-49~9 52-53.9 

1 1 2 1 2 2 '1 

64-65.9 66-67.9 68-69.9 76-77.9 84-85.9 112-113.9 

2 1 1 1 1 2 

124-125.9 170-171.9 

1 1 

Ash --
0-1.9 220-221.9 240-241. 9 

15 1 2 

Oak --

80-81.9 88-89.9 104-105.9 106-107.9 112-113.9 116-117.9 

1 1 1 2 1 1 

118-119.9 120-121.9 128-129.9 142-143.9 152-153~9 158-159.9 

1 1 1 1 1 1 

170-171.9 190-191.9 194-195.9 196-197.9 210-211.9 220-221.9 
. 

'2 l' 1 1 1 1 
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A histogram of the results has been drawn (see fig106). The greater 

sample size of this investigation has led to the inclusion of juvenile 

ash. Other than the very young ash, only relatively 014 ash were found. 

Oak-had a more evenly distributed population throughout t~e larger 

sized girth classes. A large girth sycamore was found, presumably the 

'mother' tree for the juvenile sycamore. The populations marked A,B, 

C, D on the histogram (see text fig 106') would seem to suggest four 

distinct regenerative phases of the woodland: Phase D exploited by 

ash and oak; Phase C exploited by sycamore and oak; Phase B exploited 

b,y pure sycamore; Phase A exploited by ash and sycamore. These 

populatiqns either reflect changes in the conditions necessar~ for 

ihe'regeneration of different~pecies in the past history of the wood

land,or alternatively they may'reflectinterspecific competition between 

species. A simple prediction of future canopy structures Ior the 
, ' 

woodland can be based on these population phases and might be 

A """<------~) B -------7) C ---------7" D 
oak/ash/elm oak/sycamore sycamore ash/sycamore 

(no. elm regeneration 
was 'found) 

These results are important to the conservationist as, although at 

first the woodland might be thought to be heading towards pure 

sycamore woodland, these results indicate that this might not be 

the case. 

The methodology used to record girth measurements was 

extremely time consuming suggesting that the method used to classify 

trees according to morphological and structural type was a useful 

practical abbreviation. 

Table 46 Quadrat analysis of Moreton Hall Copse Secondary 
Woodland using 3x10m2 quadrats 

~tr.C1ass Syc 

D€Stu 0 
DeCo 3 
DeCn 2 
DePo 0 
DeSa 0 
CnSt' 7 

CnCo 0 
Po 0 

PoCo 12 
Sa 0 

Tree S ,Decles 
Oak Haw Eld 

0 0 0 
1 0 ,0 

0 0 0 
0 0 0 
0 0 0 
5 0 0 
3 0 0 
0 0 0 
0 0 0 
0 9 4 
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0 
4 
2 
0 
0 

12 
3 

:,0 
12 
13 
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Os 
Se 

o for all 
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Fig 107 

The population distributions of tree species in Moreton Hall 
Copse illustrated as kitediagr~ms according to the numerical 
abundance in 3xlOm2 quadrats 10r each species present within 
each category of the tree typ~classification 

Tree 
types 

DE 

co 

CN 

PO 

SA 

OS 

SE 

1 

Numbers of individual species - scales acco~ding to species 

The distributions of oak and sycamore appear to overlap with both 

species being present as canopy forms. The coppice sycamore present 

were however coppice poles forming a sub-canopy strata. Neither oak 

nor sycamore were apparently actively regenerating at this time. The 

classification of the wood as a secondary woodland suggests t~at it 

may once have been bare soil 'which was colonized by oak and sycamore. 

The presence of coppice oak and coppice sycamore suggests that at 

some stage there has been coppicing. Hawthorn and elder produce a 

sub-canopy 'strata. These. species are however not juvenile but occur 

as bush forms (see text fig 22). They again must represent colonizers 

of secondary woodland. 

An investigation of the wood was also made according to the 

basic method outlined (see text P164) .. However 'some modifications 

were undertaken. Only three quadrats were taken and the radii of the 

trees were calculated. A technique devised by Mulholland48 was used 

to calculate the radii of multi-stemmed trees. For each of the trees 

sampled, the cross-section of the trunk was assumed to be circular; 

the girth of each tree was converted into the radius of this notational 

circle by dividing it by 2pi. 
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If we assume that the volume of wood produced by a multi

stemmed coppice tree of a given height and canopy area is equivalent 

to that of a single stern tree 'of the same species then we can compare 

single and multi-stemmed trees by the following calculation. If we 

calculate the cross-sectional area for each stern of the coppice tree, 

we can calculate the radius of a single stern tree which would give us 

the same area. 

) [Girth 1']2 . ]2 [Girth 3]2 Equivalent radius + 
[Girth 2 

[ 2pi ] [ 2pi ] + [ 2pi ] 

Results of radii guadrat analysis - Moreton Hall Copse 

Table 47 Radii measurements were recorded in 2cm classes 

Sycamore 

0-1.9 2-3.9 6-7.9 8-9.9, . 10-11.9 12-13.9 14-15.9 16-17.9 

1 1 3 6 6 3 3 1 

18-19.9 20-21.9 

2 / 2 

Oak --
12-13.9 14-15.9 16-17.9 32-33.9 36-37.9 38-39.9 

1 2 2 2 1 1 

Hawthorn 

0-1.9 2-3.9 4-5.9 6-7.9 

1 4 3 1 

Elder ---
2-3.9 ---

5 

This investigation reveals a more juvenile class of sycamore, most 

probably the coppice poles. There is also a clear division between, 

mature oak and the most mature sycamore suggesting that oak may have 

arrived at the woodland before sycamore. Lack of smaller radii class 

"oak indicates that oak is unlikely, under the present conditions, to 

regenerate in the woodland. The line marked 'st' on the histogram 

(see fig 108) could be a point of 'self-thinning' for the sycamore 

population. It would seem likely that the wood will become a sycamore 

dominated upper canopy with a sub-canopy of elder and hawthorn. 

169 



Numerical 

abundance 

8 

7 

6 

5 

4 

3 

2 

; , 

Table 48 

Fig 108 

Histogram illustrating the population distributio'n 
of tree species ~n Moreton Hall Copse according to 
radii 

st 

..k..e.)!. 

·II~.:I .e- •• 
• l •• j 

radii classes. of 2cm 

Oak 

Sycamore 

Elder 

Hawthorn 

Quadrat analysis of Thurston Sewage Farm Secondary Woodland 

Tree Species using 3x10m2 quadrats 

Str.Class Svc Oak Ash FMap Elm Bch Tot 

DeStu 0 .0 0 0 0 0 0 

DeCo 0 0 0 0 0 0 0 

DeCn 0 1 0 1 1 1 4 

DePo 0 0 0 0 0 0 0 
'DeSa 0 0 0 0 0 0 0 

CnSt 1 13 0 0 0 0 0 

CnCo 0 0 0 0 0 0 0 

Po 13 O. 0 1 0 0 14 

PoCo 0 0 0 0 0 0 0 
Sa 15 0 3 1 0 0 19 

SaCo 0 0 0 0 0 0 0 
Os 20 0 0 0 0 0 20 
Se 51 0 60 2 0 0 113 

In this secondary woodland field maple and beech are the degen

erating species. Neither species occurs in the general survey (see 

text p 85) as commonly secondary woodland species or commonly 
regenerating species .. The presence of beech actually casts some 

doubt o~ the classification of the woodland as secondary woodland. 
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Fig 109 

The population distributions of tree species in Thurston 
Sewage Farm Copse illustrated as kite diagrams according to 
the n'umerical abundance in 3x10m2 quadrats ,for each species 
present within each category of th~ tree type classification 

Tree r-;_S~YC~ __ ~-+ ______ +-____ ~ _____ -=,~ ______ ~ __________ T_O_T~ALr-________ ! 
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Numbers of. 1ndividual species - scales accord1ng to species 

The single beech found was probably, in fact, planted. However, other 

characteristics of the woodlan~ such as the presence of sycamore and 

the lack of coppice trees, indicates a more positive ~econdary wood

land character. Oak is the dominant canopy species. Oak may have 

been a colonizer of this ~oodland. Ash, sycamore and, atypically, 

field maple' are present as sub-mature classes of tree. Sycamore is 

represented in the canopy suggesting that invasion ,of the woodland has 

not been very recent. The presence of sycamore and ash, presumably 

as invasive species after oak, has contributed to a more even age 

structure for. the total population distribution of all species. Again, 

it can be seen that the lack of oak or significant beech and field 

maple regeneration has meant sycamore and ash have little competition 

at a sub-canopy level. 

A further investigation was undertaken according to the 

methodology outlined (see text PI64). Modifications to this pro

cedure were:. only 3xl0m2 quad rats were used, results were grouped in 

Scm3 girih classes and the r~sults were displayed graphically rather 

than using a histogram. 
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Table 49 

Results of Girth Analysis at Thurston Sewage Farm Copse 

using 3xl0m2 quadrats 

Girth measurements were reC;;:Q;(ded in Sc;;:m classes 

Sycamore 

0-5 5.1-10 10.1-15 15.1-20 20.1-25 25.1-30 30.1-35 70.1-7" 

81 8 7 5 3 2 3 1 

Oak --
30.1-35 40.1-45 55.1-60 70.1-75 75-.1-80 80.1-85 85.1-90 

1 .1 11 2 2 2 1 

95.1-:-100 

1 

Ash --
0-5 10.1-15 135.1-140 

I 66 2 1 .. 

numerical 
abunctance 

80.; 

Fig 110 

Graph to illustrate the population distribution 
of species at Thurston Sewage Farm Copse, 
according to girth measurements using 3x10m2 , 
quadrats 70 
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The graph (see fig 110) indicates a large number of both ash and 

sycamore in the O-Scm girth class. This highlights a problem with 

some standard age class recording techniques particularly when they 

are applied to juvenile trees. From the kite diagram (see fig 109) 
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using the tree classification it is apparent that a proportion of the 

O-scm was made up of oskars, trees up to fifteen years old (found 

from some destructive sampling), whereas a common sapling age was 

5-6 years. Without the use of the classification key or destructive 

sampling on a larger scale, this characteristic of the woodland 

population structure would have been lost. However, the fate of such 

oskars in the woodland and their role is not known. The wide range 

of girth measurements for oak suggests that for.a considerable period 

of time in the woodland's history, oak was succe~sfully regenerating 

and out-competing ash which was found in small numbers, in this 

survey, as a mature tree. The precise conditions that. now favour 

ash and sycamore are unknown . 

. Table 50 
Quadrat analysis of Stowlangtoft Spinney, S·econdary Woodland 

Tree Species 
using 3xl0m quad~ats 

Str.Class Syc Oak Eld Tot 

DeStu 0 4 0 4 
DeCo 0 0 0 0 
DeCn 0 1 0 1 
DePo 0 0 0 0 
DeSa 2 0 0 2 
CnSt 6 4 0 10 
CnCo 3 0 0 3 

Po 4 b 0 4 
PoCo 0 0 0 0 

Sa 17 0 20 37 
SaCo 0 0 0 0 

Os 0 0 0 0 
Se 50 12 0 62 

The presence of degenerate oak stumps of a signifi·cantly greater age 

than the present oaks at this site suggests that it was once an 

almost pure oak woodland, the wood·being felled at some stage. 

Sycamore and oak are present as mature canopy trees. The oaks were 

regularly distributed in 'rough' rows and it is possible, they may have 

been planted. However, the presence of canopy sycamore of an irreg

ular distribution indicates that invasion may have begun at a similar 

time to the planting. The canopy of oaks may have been the result 

of oak colonization. Both oak and sycamore appear to be successfully 
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Fig 111 

The population distributions of tree species in Stowlang
toft Spinney illustrated as kite diagrams according to the 
numerical abundance in 3x10m2 quadrats for each species 
present within each category of the tree type classification 
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regenerating. Although sycamore was the more abundant, the absence 

of oak oskars, saplings or poles has made it pdssible fQr sycamore 

poles and saplings to be devoid of signjficant competition at the 

pole and sapling stage. Elder is present at a sub-canopy level: A 

future composition of the woodland might eventually become oak, 

sycamore and elder. That is, if fut~re competition between sycamore 

,and oak at seedlin'g, oskar, sapling and pole level does not exclude 

either species. 

Secondary woodland specific, site analysis - Summary 

1. The regenerative status of secondary woodlands is such that ash, 

oak and sycamore are regenerating according to the circumstances 

of particular woodlands. 

2. Oak may be an early colonizer of secondary woodland but may 

eventually be outcompeted by ash and sycamore. 

3. A characteristic structure of secondary woodlands might be a 

. canopy of ash, oak or ~ycamore, exclusively or in combination 

with juvenile trees of either species present at sub-canopy 

levels. 
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4. Hawthorn and elder might be characteristic sub-canopy species. 

The analysis of population distribution in specific plantations 

Table 51 Quadrat analysis of Wytchingham Plantation 

Tree sPE.!cies using 3x10m
2 

quadrats 

Struct. 
('lriC:C: Syc Oak Ash Haw Haz Tot 

DeStu 0 0 0 0 0 0 
DeCo 0 0 0 0 0 0 
DeCn 1 2 1 0 0 4 
DePo d O. 0 0 0 0 
DeSa 0 0 0 0 0 0 
CnSt 2 5 4 0 0 11 
CnCo 3 0 0 0 0 3 

Po 0 0 0 0 0 0 
PoCo 0 0 0 0 0 0 

Sa 0 '0' 0 10 0 10 
SaCo 0 0 0 0 1 1 

Os 57 0 0 0 0 57 
Se 12 0 16 2 0 30 

Fig 112 
The population distributions of tree species in Wytchingpam 
Plantation illustrated as kite diagrams according to the 
numerical abundance in 3x10m2 quadrats for each species 
present within each ~ategory of the tree type classification 
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Numbers of individual species - scales according to species 

Wytchingnam Plantation is characteristic of several of the deciduous 

plantations of the West Suffolk Area. Fig 112 illus~rates that 

hazel coppice ,was present. It has to be assumed that these hazel 

coppice stools are relicts of management before the site was 
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planted with oak and ash. Oak and ash are represented by upper canopy 

standard trees. Both ash and' oak upper canopy trees are also showing 

signs of degeneration. Ash shows 'recent signs of su~cessfully 

regenerating. However, the absence of ash or oak saplings or poles, 

suggests that if sycamore develops to saplings or poles, it'will 

face little competition from either ash or oak at a,sub-canopy level. 

Sycamore is present as seedlings and oskars. The presence of oskars 

could indicate that conditions within the wood are not favourable for 

sycamore sapling and p~le development. But the preierite of canopy 

sycamore indicates that sycamore has, at some time in the past,passed 

through sapling and pole stages. Hawthorn occurs as a 'sub--canopy 

species and has presumably t'nvaded since ash and oak were planted. It 

is not known from this data wh~ther sycamore has been pla~ted in the 

wood or whether it has truly 'invaded the woodland from an outside 

source. 

A further investigation of the wood was undertaken according 

to the technique outlined in the text (see p 164). There were mod-, 

ifications to the technique. Firstly, radii were calculated using 
48 ' ' 

Mulholland's formula for multi-stemmed trees. Radii were' therefore 

used for the basic recording parameter instead of girth. Each tree 

measured was also aged using either destructive felling with annual 

ring' counting or by counting ring scars. 

TableResults of age-radius analysis of Wytchingham Plantation 
52 

3 10 2 d t 
Sycamore I 

uSlng x m qua ra s 

Calculated Radius cm 22.6 1.63 1.48 1.36 1.80 1.46 1.58 1.24 
, 

Estimated Age Yrs 36 13 14 15 17 e 16, ·16 14 

Calc Rad 1.39 1.61 1.48 1.64 1. 71 1.60 1.47 1.61 1. 74 1.36 

Est Age 15 17 16 17 19 16 ,15 18 19 14 

Calc Rad 1.29 18.4 ·22.0 1.59 1.52 0.66 0.79 1.'35 0.81 1.43 

Est Age 13 32 29 ·18 23 13 13 16 13 16 

Calc Rad 1.14 1.84 1.87 1.64 1.83 1.71 1.95 1.21 1.44 1.32· 

Est Age 12 16 16 15 19 18 19 '13 17 15 

Calc Rad 1.81 1.22 1.05 1.90 1.91 1.83 1.64 1. 79 1'.35 1.91 

Est Age 14 13 12 19 20 14 13 17 16 15 

Calc Rad 1.26 1.87 1.62 1. 78 1.71 1. 75 1.41 1.46 0.95 22.73 

Est Age 19 18 17 19 18 19 17 15 14 34 

Calc Rad 20.85 20.71 

Est Age 28 31 , 
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Table 52 (contd.) 

Sycamore contd. 

There were also 12 trees at less than 0.5cm 

Oak 

Calculated Radius cm 20.82 16.84 19~4 33.5 21.3 i5.41 14.33 

Estimated Age Yrs 54 56 48 80 46 85 82 

Ash 

Calc Rad 17.03 11.94 13.61 10.98 13.6 

Est Age 49 38 40 55 49 

There were also 12 trees at less than 0.5cm 

HawthorI1 

'Calc Rad 4.81 1.59 2.38 4.80 3.98 1.90 2.07 3.98' 3.50 3.34 

Est Age 26 18 11 24 20 16 15 18 15 13 

There were also 2'trees at less than 0.5cm 

Hazel 

Calc Rad 173 

Est Age· 158 

, The results of table 52 have been plotted on fig 114 with e$timated radius 

on the horizontal axis and estimated age on the vertical ~~is~ Lines 

have been drawn through the 'scattergram' distributions of plotted 

points of each species. These lines give some indication of the age 

to growth relationship.for each species. Some of the problems with, 

producing such curves and displaying more than one species together 

are apparent. The scales on each axis are discontinuous in order to 

accommodate vastly differing ages and radii measurement .. Seedlings 

produce a problem as they are difficult to measure accurately and are 

illustrated by numerical abundance at a point on th~ gra~h determ~ned 

by their size and age. The graph does reveal that planting probably took 

place about 70-90 years ago and that a sycamore population, depicted by 

, 'Syc inv' on the graph may have become established in the 10-20 years 

after planting. It can also be seen that the rate of radia1·increment 

(growth) of the sycamore would seem to be slightly faster than either 

ash or oak. Sub-canopy sycamore can be up to 20 years old. It is 

interesting that the degenerating ash and oak (see fig177) are within 

the age range 50-100 years. This is far earlier than would normally 
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be_ expected as a natural life span for the trees. Sycamore poles were 

also found degenerating at this site in the 'self-thinning' manner 

described in the text (see text P162). 

The future of Wytchingham plantation will be determined by 

whatever anthropogenic influence there is at the site in the future. 

Jt fs probably likely that at some point the ash and oak will be felle~ 

perhaps leaving the site to a developing sycamore and ash population 

with hawthorn sub-canopy strata. 

Table 53 Quadrat analysis of Ampton Field Plantation 

Tree soeCles using 1xlOm2 quadrats 

St.Class Syc DFir Ash Hol Tot· 

DeStu 0 1 0 0 1 
DeCo 0 0 0 0 0 
De'Cn 0 4 0 0 4 

DePo 0 0 0 0 '0 
DeSa 3 0 0 0 3 

CnSt 0 0 0 0 0 
CnCo 0 0 0 0 0 

Po 9 0 0 0 9 

PoCo 0 0 0 0 0 
Sa 11 0 0 0 11 

SaCo 0 0 0 0 0 
Os 0 O. 0 0 0 
Se 0 0 8 2 10 

Fig 113 
The population distributions of tree species in Ampton Field 
Plantation illustrated as kite diagrams according to the 
numerical abundance in 1x10m2 quadrats for each species 
present within each category of the tree type classification 

Tree 
types' 

- DE 

co 

os 

SE 

SYC DFIR ASH HOL TOTAL 

--
10 

Numbers of individual species - scales according to species 

178 



Fig 114 Graph illustrating relationship 
between radius and age of tree species 
at Wytchingham Plantation 
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Fig 113 depicts a degenerating upper canopy 9f a mature conifer 

plantation (Douglas fir) with invasive sycamore lower canopy strata. 

Ash and holly are also present as seedlings. It can be presumed, that 

the conifers will either be felled at some point in the futuie'br will 

die of natural causes leaving sycamore to develop to a mature canopy. 

T~ere was some evidence of stumps of an unknown species at the site. 

The invasion by sycamore is likely to have been encouraged by the lack 

of sub-mature examples of the conifer or any other species. There are 

many other examples in the text of monospecific conifer plantations 

invaded by sycamore. For example Sansom's Plantation (Wood 14 fig 50). 

The growth of sycamore beneath such tree stands may be of interest 'to, 

the ~onservationist. The sj~~more increases the structural and'species 

diversity of otherwise somewhat 'sterile' woodland. For the conser

'vationally minded farmer, there might also be the possibility of,an 

economic rotation of timber felling involving sycamore an~ conifers 

growing together. Sycamore lower canopy strata could in some circum

stances be thought of as useful ~round iover for game birds. 

Table 54 Quadrat analysis of Rougham Plantation 

TrE'E' SOE'ciE's" using 3x10m2 quad rats 

Str.Class Syc Ash Pine Total' 

DeStu 0 0 0 0 
, DeCo 0 0 0 0 

DeCn 0 0 2 2 

DePo 2 0 0 2 
DeSa 1 0 0 1 

CnSt 6 4 3 13 
CnCo 0 0 0 0 

Po 34 0 0 34 
PoCo 0 0 0 0 

Sa 7 0 0 7 

SaCo 0 0 0 0 
Os 2 0 0 2 

Se 17 31 '0 48 

The diagram (fig 115) illustrates a pine-ash plantation, represented 

as canopy standards with an apparently advanced sycamore invasion. 

The sycamore invasion was like many found in the survey area including 

Wytchingham Plantation already mentioned in the text. The absence of 

clear invasion fronts could suggest that sycamore may not be 

invasive but planted at some time in the wood's past history. 

However, the owner of, the woodland confirmed from Estate records 
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Fig 115 
The population distributions of tree species in Rougham 
Plantation illustrated as kite diagrams according to the 
numerical abundance in 1x10m2 quadrats for each species 

,present within each category of the tree type classification 
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that no syca:more had bee!1 planted and that the sycamore was a result 

of a natural invasion. This seemed to confirm the accuracy of the 

methods used to diagnose sycamore invasions at other woodland sites. 

It was considered that rapid invasion may have occurred due to the' 

absence of sub-canopy forms of either pine or ash. Ash is now to be 

seen as seedlings in the wood and may compete with sycamore in the 

future. The pine? are beginning to degenerate. ' 

Further investigation was undertaken at the wood according 

to the random quadrat methodology suggested in the text (see p 164 ). 

The method was modified by using radii instead' of girth and the 

Mulholland
48 

formula for multi-stemmed trees was used, to calcuIate' 

radii . 

Table Results of random guadrat analysis of Rougham Plantation 
55 

Radii measurements were recorded in 2cm classes 

Sycamore 

0-1.9 2-3.9 4-5.9 6-7.9 8-9.9 14-15.9 18-19.9 20-21.9 

31 5 2 11 1 3 2 2 

Ash ,Pine 

16-17.9 18-19.9 20-21.9 12-13.9 14-15.9 16-17.9 18-19.9 

1 1 2 1 2 1 1 
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Fig 116 
A histogram illustrating the distribution of sycamore 
by radius class at Rougham Plantation using 3xlOm2 quadrats 
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Fig 117 
A histogram illustrating the distribution of ash by radius 
cl~ss at Rougham Plantation 
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Fig 118 
A histogram illustrating the distribution of pine by radius 
class at Rougham Plantation 
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This more empirical analysis confirms a mature sycamore invasion with 

an apparently· stable even age distribution (that is if radii can be 

equated to age). It would see~ that either sycamore invaded very soon 

after planting of ash or pine or that its growth rate has been 

relatively quicker. 

Some history is known of Rougham Plantation from the owner's 

report. The Estate to which the plantation belongs is the only one 

in the survey area to employ a forester on a permanent basis. 

Before 1912 the woodland was ·of an ancient type with oak standards 

and hazel and field maple coppice. One field maple stool remains and 

there are signs of some iarge decaying stumps in the wood. 

Fig 119 Profile diagram of Rougham Plantation before 1912 

1911 

o Oak 

H Hazel 

FM Field Maple 

In 1912 the woodland was clear felled and ash with pine was planted 

with the intention of producing a timber crop and supplying cover for 

game (pheasants, rabbit~, partridge and hares). The woodland was 

·invaded soon after. The oldest sycamore found in the wood by the 

writer was 56 years old. 

Fig 120 Profile diagram of Rougham Plantation from 1912-1985 

1912": 1985 

A Ash 

C Conifer 

S Sycamore 

o Oak 
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The owner had hoped that ash would regenerate to produce a less 

shading canopy. The owner considered that sycamore shading was 

reducing the ground cover of the woodland lessening its suitability 

for game species. The owner also suggested that'grazing by deer and 

hare affected ash far more than sycamore. Ring barking of ash suggest

ed this to be true. Grey squirrels are controlled at the wood to re

duce their contribution to ring barking. The owner's 1986 solution 

to the problem was to crop the pine in the woodland in order to 'open 

up the canopy' and therefore encourage the growth of ground flora. 

Brashings from the pine have been left to encourage game species in 

the short term. 

Fig 121 
Profile diagram of Rougham Plantation in 1986 

t· 

1986 

A Ash 

S Sycamore 

B Brashings 

C Conifer 

Plate Photographs of pine logs removed from Rougham P1antation.~., ,~ 
4 Sycamore poles. can be seen amongst the ash canopy 
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Plate 5 
Photograph of Rougham Plantation following removal of pine. 
Tree species present are ash an~ sycamore (Light sufficient 
for snapshot camera!) 

The owner suggests that a future management plan will involve the 

cropping of ash. 

Fig 122 Diagram of a possible future profile of Rougham Plantation 

1986 -
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gf ground flora 
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The rapid growth of sycamore may allow a third timber crop to be 

produced within twenty years. The economic advantages'that may be 

obtained from ~anaging sycamore invasions are therefore clear. 

Sycamore is apparently naturally regenerating beneath conifer 

canopies (consideredtQ be highly shading). It can also produce even 

age population distributions allowing continuous recruitment to the 

canopy and grows straight. beneath canopies (see tree type classif

ication in text p 39). Conser~ationists will undoubtedly have to 

consider the economic advantages of sycamore as well as the 

conservational impact of ,the tree. Management will also have to 

regard game species as an economic resource and the sycamore's 

suitability for game woods. A day's shooting can cost in excess 

of £1,000 on some West Suffolk estates. 

Summary 

1. There is evidence to suggest that West Suffolk woodlands 

have existing unstable species age structures which 

sycamore could be exploiting. 

2. Alternatively, ,sycamore invasion could be creating instability 

of existing species populations in some woodlands. 

3. Ancient derelict woodland without sycamore apparently has a 

particularly unstable age structure. 

4. Sycamore may represent a useful economic resource in some 

woodland. 
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Chapter 6 

THE DISPERSAL MODE OF SYCAMORE' IN THE WEST SUFFOLK AREA 

Sycamore seeds are adapted to dispersal by wind. The seeds 

are variable in ,size. The, seed proper (fig 123) can be '.from Smm to 

,,. 

20mm in length and from Smm to lSmm in width. Each seed has a winged 

appendage approximately thr~e times the length ~f ~he,seed. Usualiy 

the seeds are found as joined pairs but up to four seeds were found 

joined together (see figI24). Several seeds (doublesamaras) are 

attached to a stalk. The complete structure is a raceme, (see fig 123). 

Racemes can stilT be seen on a tree in the spring following the year 

in ~hich the seed was set~ Seeds may fall as double samaras, as 

complete 'racemes or ind{vidually. Individual seeds gyrate as they 

fall, probably increasing their dispersal distance. The seeds of 

sycamore appear to contain.chlorophyll for most of the year. 

Fig 123 Illustration of a typical sycamore raceme 
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Fig 124 A quadruple sycamore samara 

The numbers of seeds on trees of varying ages we~e recorded. 

Each tree was d:iyided into units (see fig 192). The total number of 

branches was counted. The number of twigs on a single bran~h was 

counted. The racemes on a twig of the branch selected were counted. 

The number of samarason a raceme on the twig was counted. The 

process was repeated three times for each tree and the,average number 

of each unit recorded. The number of seeds on the tree was estimated 

using the formula :-

No. of seeds (Av samaras per raceme x Av racemes per twig x 
Av twigs per branch x Branches per tree) x2 

Trees were estimated in the month following leaf abscission. 

Fig 125 Diagram i 11 us tra t ing seed counting. technique 

A Branches 
B Twigs 
C Racemes 
D Samaras 
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Table 56 Table of results illustrating the numbers of 
seeds on trees of different ages 

Tree 
aQe 

104 
60 
58 
34 
18 

5 

Fig 126 
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Av. Av. Av. Av. Total 
twiqs branches 

x2 
seed nos. samaras racemes 

16 5.2 27 34 76,377 

24.8 6.75 16 18 48,211 

19 6.3 19.1 23 52,584 

22 4 54 11 52,272 

17 6 4 12 4,896 

6 10 9 5 16,200 

Graph illustrating the relationship between tree age 
and the seed yield of trees 
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The graph (fig 126)illustrates that the older the tree is, 

the more likely it is to produce large numbers of seeds. In excess of 

70,000 aerially mobile seeds can be produced per mature tree. Trees 

as young as five years old can also produce seed. The five year old 

tree was in a garden where conditions may have been particularly 
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favourable to it. The 18 year ,old tree was at a woodland edge (see 

wood no 9 fig 35 ) . 

The aim of the following section of the thesis is: 

1) to identify the dispersal range of these seeds in the field; 
,. 

2) to relate dispersal range to the rate' at which sycamore moves 

between woodlands in the West Suffolk area; 

3) to examine factors that may affect this relationship. 

A number of groups of woodlands were selected from the 

general survey (see text p 47 Y: The woodland groups have been mapped 

,in a diagrammatic fashion. Distances of dispersal ranges given in 

metres are not drawn to scale ,but are estimates of distances based on 

the O.S. m';p 51 or from actual tapemeasurings or pacing. The maps 

approximately represent the actual geographical positions of the 

woods concerned (see text fig 35 p-62). The maps are intended to 

illustra~e a likely pattern of dispersion from the site of a sycamore 

introduction. The assumption is made that sycamore invasion of 

woodlands is most likely to occur from the dispersal of seeds from 

the nearest mature sycamore trees p~esent. The oldest form of sycamor~ 

according to the tree type cl~ssification (see text p36 ), at each 

site of complete invasion was recorded. Where an invasion front 

within a wood was present, the tree type at the invasion front was 

was also recorded on each map. 

, Fig 127 Key to tr'ee types' used for dispersal maps throughout 
the following section. 

black=oid tree' 

• COPPICE - ::>1 d 

o CANOPY 

o POLE 

o SAPLING' 

Coppice includes all coppice trees. Canopy means canopy standards 

according to ,the tree classificati'on (see text p 36 ). Pole and 

saplings are also in accordance ,with the tree typeclassffication. 

Particularly old trees and possible introduced trees are blackened. 

Woodlands and parkland are outlined in freehand. Parklands are 
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labelled P. Dispersal distances are ruled lines joining sycamores. 

Distances are measured to the nearest point of sycamore in a woodland 

and to the furthest point ,of an invasion front within a woodland. 

The woodlands concerned were from the general survey with the further 

inclusion of any isolated sycamores found during the survey. 

Fig 128 
WOOD NO'S 

Distance in m 

The map (fig 128) indicates two parkland sites with mature' 

sycamore marked (D). Mature coppice and canopy woodlands were 70m and 

SOm from these parkland trees and may represent a first stage of dis

persion. Wood (E) only has sycamore poles suggesting a younger 

woodland than the first stage woodlands. This woodland is 800m from 

the first stage of invasions. Woodland (F) may represent another 

stage'of dispersion 2S0m from woodland (E). Woodland (C) was only 

invaded to a depth of 70m. Woodland (A) had a single specimen of 

,coppiced sycamore. It could be that coppicing has affected sycamore's 

continued invasion, perhaps by retarding seed formation. There was 

no clear source of introduction for woodland (C) and woodland (A). 

The source tree may be enclo~ed within settlement. Younger trees (G) 

are 90m from the more mature sycamores at (C). Woodland (D2) is 

similar to woodland (D) in that they are between 90m and lSOm from 

parkland trees. These may represent a .first stage of dispersion. 

However sycamore trees (B) are 800m from the same parkland trees. 

The trees at (B) were canopy pole and sapling forms with 20m between 
" 

each form suggesting a second stage of dispersal of 40m a,t most. 
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Dispersal ranges for this set of woodlands appear to be within the 

range 20m to 800m. The two largest figures 300m and 800m were both 

roadside locations. 

Fig 129 
rail 

F~' 

wood no's 
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Distance in m 

Fig 129 illustrates dispersal from a split parkland site' (split 

by a new road). It ~s likely that dispersion has occurred in_ se~eral 

stages with dispersal ranges of between SOm and 1100m. Wood (C) was 

1100m from a mature sycamore invasion. The land between (C) and (D) 

wa~ arable with some settlement. An unmarked source tree within a 

settlement could be the reason for the unusual dispersal distance. An 

extensive search of hedges between (C) and (D) revealed no sycamore. 

Sycamore (A) (250m range) was at a roadside. Woodland (B) was 40m away -

from a sycamore pole and could therefore be likely to represent a 

further stage of dispersal in the futur~. Woodland (E) unlikew~od (B) 
'. ' ,was approxlmately 200m from a roadside. It had no sycamore invasion. 

Sycamores (F) are relati~ely close to railways which may represent 

alternative sources of introduction. (F1) may therefore represent 

an initial stage of dispe-rsal. 
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Fig 130 Wood no 52 
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The dispersal map illustrated in fig 130 indicates dispersal 

from'a parkland'source tree (P). The invasion suggests two or three 

generations of sycamore: (A) generation one,' (B) generation two and. 

(C) generation 'three. Dispersal ranges are from between 40m and 85m. 

The sycamore with the largest dispersal range to (Cl) was-located at 

the woodland .edge. The woodland was directly adjacent to a parkland 

site of introduction. 
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Fig 131 Wood No 78 
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Fig 131 illustrates a possible two stage dispersal from source 

sycamores at a settlement site CS) to sycamores CA) then saplings CB) 

within an ancient woodland. The initial CS) to CA) dispersal range 

was from between 80m to lOOm across arable land. 

Fig 132 
plantation 

wood nos 2,7 

ancient· 

Fig 132 illustrates a 180m dispersion from plantation'to ancient 

woodland across arable land and a second stage of dispersal from Ca) 

to Cb) within the ancient wood~and. The range for the second stage 

dispersal was 25m. 
194 



woods 

~y 
~c·~~ 

-m 
~ ___ r----.m~ 

sycamore 

Fig 133 

Fig 133 illustrates dispersal from an old coppice source tree 

at a pit site. Sycamore was found in association with pits at several 

woodland sites including'woods 34, 74, 49. The origin of the pit is 

unknown but may have been originally used for clay or gravel extraction. 

Recently, such pits Csee fig 134) have been 'used for rubbish dumping. 

Dispersions of ranges 200m and 600m atross arable land to two conifer

ous plantations Cb) and Cc) are evident. A second stage of dispersal 

within these woods has taken place. Woodland Ca) is,BOOm from the 

source tree and mature sycamore were present suggesting.an earlier date 

of invasion than woods Cc) or Cb). 

Fig 135 

Distance in m 

..IlIlOds... 
14 
83 

Fig 135 illustrates dispersion from a non-parkland source 

of introduction. Source trees Cs) are isolated planted sycamores. 

The source trees have dispersed 600m to 

coniferous plantations Ca). Woodland Ca) has a roadside location as 
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has woodland Cc), an ancient woodland. Sycamores at woodland Ca) 

are poles suggesting a relat~vely recent invasion compared to Cc). 

Invasion is continuing in both woodlands indicating a second 

generation of dispersal. Woodland Cb) is a secondary woodland 1000m 

from source trees Cs). Arable land and pasture separates the two 

woods. The dispersal range is unusually great. It is possible that 

woodland Cb) has developed from seeding poles at Ca) or that the 

roadside location of woodland Cb) has favoured its invasion via a less 

direct but faster route from source trees (s). 

F~g .. 136 

woodland 
64 

Distance in m 

Fig 136 illustrates invasion from a parkland site. The immature 

sycamores (r) are all roadside sycamores. The mature sycamore (a) 

represents a first stage of invasion from source tree (p). It also, 

has a roadside location. The road to which it is adjacent runs 

beside source tree (p). This may provide an explanation for the SOOm 

dispersal range. Woodland (b) is 400m from the source tree. Other 

sycamore may have been present in the park and associated settlement 

which would reduce the first stage dispersal distance. 

It was not possible to search all settlement and parkland 

sites for sycamore. However in the following set ~f dispersal 

diagrams. the existence of source introductions at unsurveyed sites is 

assumed. 
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Fig 137 

Distance in m 

Fig 137 illustrates a parkland site 400m from an isolated 

sycamore invasion of an ancient woodland. The sycamore (a) had a 

roadside location. Wood (b) -80m from the parkland is as yet 

uninvaded. 

Fig 138 

rail 
;2 

woodlands 
36 
37 
65 

Distance in m 

Fig 138 illustrates invasions from two parkland sites (P) 

A mature parkland sycamore has since been confirmed at (pI). The 

mature coppice invasions (a) represent a firit stage of invasion. 

The sycamores (r) are roadside hedge sycamores. They may represent 

a second stage of dispersal from (P).- Wood (b) was 400m from (a). 

It also had a roadside distribution and may represent a second stage 

of invasion ~rom (P) via (a). However the close rail site at Cb) 

may represent another seed source. 
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Fig 139 

wodti no'a 
63 
80 

Distance in ID 

Fig 139 illustrates dispersal in two directions from 

parkland-settlement site. Invasion at woodland Ca) was, unusually, 

not at the roadside edge. Invasion at Cb) was at a roadside site. 

The seed dispersal range of 600m between CPiS) and Cb) is' unusually' 

great. Cb) and Ca) represent a first stage of dispersal with Cc) 

at each site representing a second stage of woodland invasion via 

trees at Ca) and Cb). 

Fig 140 
woodlands 
67 

Distance in ID 

Fig 140 illustrates dispersal from a parkland site ep) to 

roadside woodlands Cr). Sycamores at Ca) are invading C~lluna vulgaris 

heathlarid and are a second stage of dispersal Cpl) and CrI). Cpl) 

represents an unusual pollarded sycamore woodland. It was not adjoin~ 

ing a roadside and its dispersal distance from CP) was 1000m. The 

woodland Cpl) may therefore have origins not relating to dispersal 

from CP). Sycamore at the pit Cb) was invading Calluna vulgaris 

heathland at Cc). Sycamore Cb) was a completely isolated mature 

occurrence suggesting anthropogenic introduction at the site. Seeds 

might be transported to the site via seed contaminated rubbish 

dumping. 
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Fig 141 c woods no's 
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Fig 141 illustrates dispersal from a parkland,sit~ (PiS). 

However the' parkland site had been converted to settlements in the 

1960s. Sycamores (a) are mature trees in gardens. Sycamores at (b) 

are a pure stand of sycam'ore secondary woodland representing an initial 

stage of invasion from (a). (e1) may be a further dispersal stage. 

Woodlands (c) are a first stage of dispersal from (a). Woodland (d) 

is 900m from (PiS); it may therefore not be related to dispersal from 

(PiS). Some sycamores at (d) were mature. Sycamores at (e) were 

,likely to have been dispersed from (d) at a range of 80 - 90m. Both 

(e)s had a roadside location. 

Fig 142 
woodlands; od.s.... 

~ 

a 1 Distance in m 

Fig 142 illustrates dispersal from a known mature sycamore 

tree at a parkland site. Initial dispersal to two deciduous plant

ations (a), (a1) has occurred, ranges 60m'and SOm. A second stage of 

dispersal has occurred at the edge of an ancient wood (b)'. Two 

saplings were present in a ditch at the edge of the wood. The saplings 

were at least 800m from the nearest mature sycamores. The dispersal 
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route between (a) and (b) appears to be blocked by an uninvaded bluff 

of the ancient woodland (c). It se'ems unlikely that wind action on 

seeds could have produced this effect. An explanation might be that 

seeds become attached to a farm vehicle and were subsequently depos

ited at site (b). Site (c) may not be a suitable site for sycamore 

regeneration. 

Fig 143 

Woodland M'6 

300 

Distance in m 

Fig 143. illustrates ~ dispersal from a known. parkland site 

to woodland (a). (a) is dispersing in a second dispersal stage to (b) 

and possible third stage.to (c). The 300m dispersal distance from (a) 

t~ (b1) may hav~ been encouraged by a road linking the two woods. 

Seedlings at (b2) are tempot'ary as the ground was arable land left 

fallow in 1985. 

The following two dispersal maps illustrate that woodlands 

can be between 200m and 300m from a mature and actively dispersing 

sycamore and 'yet re'~ain uninvaded. 

Fig 144 ~Iandno's 
17 
46 
47 . 

\ 

The origin of the source coppice tree for dispersal map' 

(fig 144) is unclear. It was not a parkland site. The origins of 

the tree are discussed in the text (see p 13'). The tree has 
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dispersed apparently in several generations to Ca) and Cb). Sycamores 

Cc) are seedlings invading the headland of arable land and may only be 

tempoTary. Woodlands Cd) are separated from the sycamore introduction 

by 200 - 300m of arable land. This may represent a distance beyond 

the normal wind dispersal distance of sycamore. 

Fig 145 
.wOODlAND No's 

F ~ 

M 

Fig 145 again illustrates sycamore dispersal from a non

parkland site. CM) on the map signifies moat. An earlier dated O.S. 

map revealed the moat was the site of an old hall. Co~pice sycamore 

at CB) were extremely mature. Invasion is continuing at CC) and CD). 

CF) denotes the site of another" mature sycamore. The range between 

CD1) and (F) was from 80-90m. The woods were separated by arable 

land. The arable land was preventing the invasion of CE) from 

woodland sycamore CB) or CD ). 

Jones 35 quotes that Hegi 28 has recorded that sycamore seed 

can travel up to 4km. Mackay4l has records of sycamore travelling 

from 90m 650m and climbing 2l5m. A more common distance for 

sycamore dispersal between woods in the West Suffol~ area per gener

ation"of tree'would be between lOOm and 400m. In some circumstances, 

particularly where woods have roadside locations, up to 800m can be 

recorded with figures of 1000m or over being somewhat dubious. As for 

climbing height 2l5m may be accurate. The gyrating nature of the 
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sycamore seed may be adapted more to ascending and descending mountains 

than it is to travelling any great distance. This would be coherent 

with sycamore's native mountainous range. Sycamore could actually 

have a 'relatively short dispersal range compared with other native 

trees. Sycamore 'is more likely to invade near woodland or colonize 

near bare earth than it is to invade distant woods or colonize distant 

primary sites. In most' cases, sycamore will be an invader of existing 

woodland due to its relatively short dispersal range. Sycamore may; 
/' 

in fa~t, be adapted specifically for this purpose (see text, p 284). 

Although Jones35 quoting Rid1ey suggests sycamore may be 

found in bird droppings, it seems unlikely from the dispersal maps 

(except for, perhaps" fig 140) that birds play any part in sycamore 

dispersal. Ground feeding game birds, e.g. pheasants89 may eat 

sycamore ,seeds but the seed has no real adaptation for passing through 

the animal's gut unharmed. The seed is hardly really adapted for whole 

swallowing either. 

It is apparent that the distribution of routeways (road and 

rail), park1ands and settlements has some relationship to sycamore 

dispersal. The following section ana1yzes these relationships in 

more'detai1. 
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Fig 146 A diagrammatic map of the demography of sycamore 
in woodlands indicated, illustrating a tendency 
to roadside distribution and suggested dispersal 
routes 
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Fig 146 clearly illustrates that sycamores are often dis

tributed at roadside or railside locations, either as woods or in 

hedges. The arrows on the diagram depict possible routes taken by 

dispersing sycamore seeds. There were few sycamores found isolated 

byatable'land. All hedges within the lightly dashed hedge sample 

were checked for sycamore. Only roadside hedges showed sycamore 

present. 
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Fig 147 A diagrammatic map of the dem9graphy of sycamore 
in the woodlands indicated, illustrating a tendency 
to roadside distribution and suggested dispersal 
routes 
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Fig 147 again illustrates the favourability of roadside 

sites to sycamore invasion. Woodland (12) marks the site of a disused 

railway. Sycamore was present on the embankment of this railway at 

several sites along its length. Railway embankments are a common 

site for.sycamore in urb~n areas. 
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Fig 148 A'diagrammatic map of the demography of sycamore 
in the woodlands indica'-ted: illustrating, a tendency 
to roadside distributio~,~nd suggested dispersal 
routes 
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Fig 148 further illustrates a positive relationship betweeh 

parklands, roads and sycamore distribution. 
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Fig 149 Map of Norton Wood illustrating distribution of 
sycamore and suggested dispersal routes 

Fig 149 illustrates invasion of an ancient woodland bisected by 

a railway. Sycamore invasions (a) were close to the railway. Sycamore 

(b) was an isolated mature sycamore 200m from a road and further from 

saplings (a). Its origin is uncertain. This tree and those at 

Bangrove Wood (see t~xt, fig 142 ) represent the few examples of 

extraneous sycamore invasions. 

The statistical analysis of the relationship between sycamore 

demography and settlements, parks, routeways and source sycamores 

The results of the general survey ,(see text p60-65 ) were 

used to produce mean average distances of ancient woodland (A), 

secondary woodland (S), coniferous plantations (C) and deciduous 

plantations (D) to nearest routeways, parklands, settlements and 

source sycamores (nearest mature sycamore tree). Each category was 

further subdivided into woodland with sycamore (W) and woodland with 

no sycamore (N). The results of the general survey were taken from 

millimetre measures on the O.S. map 51 and converted to metres. The 

mean average for all woodland categories with sycamore and with no 

sycamore was calculated and is illustrated as Total with sycamore (TotW) 
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and Total without sycamore (Tot N). The totals have been divided by 

four to make graphical comparison with the individual woodland 

categories. Reference points for measuring from parks and settlements 

were taken as the central point of the nearest settlement or park. 

All known settlements and parks werec;i.rcled using a Imm, 2mm or 3mm 

'graded circle stencil depending on "settlement or park size and the 

centre of the circle taken as the reference point. The reference 

points were fixed for all the recording but are likely to be over 

estimates of the actual distance of park or settlement perimeter to 

woodland perimeter. The sum of the four parameters, nearest routeways, 

nearest parkland, nearest settlement and nearest mature sycamore, was 

calculated to give an index of woodland isolation from likely sycamore 

seed sourc~s. The sum and mean average for the four treatments are 

recorded as Total isolation (TI). The su~s pf all woodlands, with and 

without sycamore,are divided by four for graphic"al comparison with 

individual woodland categories. 

Table 57 Table illustrating the "average dista~ce of woodlands 
in the general survey of West Suffolk woodland to 
routeway, parklands, settlements and mature syc'amores· 

Distance to woodland categories (m) Tot Tot +4 +4 

AW AN SW SN CW CN DW DN WS NS, WS .NS 

1 Nearest 
176.5 293 93.5 43.5 

route 
92 108 42.5 108 404B 552.5 101.2 138 

2 Nearest 
1805 

park 
2143 1400 2025 1025 1475 1850 1350 60806993 1520 1748 

3 Nearest 
725 885 5275 

Settlement 
780 530 890 357 1075 21395 3630 534B 9075 

4 Neare'st 
866.5 791 760 680 Sycamore 488 366.5 725 466.5 28395 2304 709B 576 

Total 
3753 4112 2781 3528.5 2135 28395 2974 2999 

'i:Solation - - - -.-

T I 
749 2866 3368 Index 

893 1028 695 882 533.5 709B 743 716 842 
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Fig 150 

'MX10 

30 

25 

20 

15 

10 

5 

A histogram illustrating the mean' distance 
of woodlands from routeways 
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Fig 150 illustr~tes that the mean distance from ancient 

woodlands, coniferous plantations and deciduous plantations to route

ways is greater for woodlands without sycamore than f9r sycamore 

invaded woodlands. This suggests t~at routeways may play a positive 

role in sycamore seed dispersal. The distribution of secondary wood

land however refutes this hypothesis. This could be due to sycamore 

colonizing unwooded sites and so forming secondary woodland,whereas 

sycamore will have had, in most cases, ,to invade existing ancient, 

coniferous and deciduous woodlands. 

Roads possess several characteristics that make them ideal 

vectors for wind dispersed seeds. They are relatively free from 

obstructions and road traffic ensures that air movements at ground 

level are continuous. Gulleys and ditches along roads often mean 

water movement. Railways and railway embankments may have a similar 

vector status for sycamore seeds. A comparison may perhaps be drawn 

to the expansion of other species populations such as that of Oxford 

Ragwort via the rail network. The presence of sycamore at Norton 

Wood (se~ fig 149) is perhaps an example of this. Increased road 

construction and road use in the twentieth century may therefore have 
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greatly favoured sycamore expansion by increasing air movement and by 

bringing more woods within closer proximity to regulaily used roads. 
. . 

A policy of plant~ng sycamore along trunk routes such as the A.45 

(see text, fig 184) may well further enhance sycamore dispersal and 

mobility in the future. In 1957, Mitche1l45 observed infrequent syca

more along a three and a half mile stretch of the old A.45 from 

Stowmarket to Needham Market, just beyond the West Suffolk survey area. 

The precise mechanism relating roads and .railway to sycamore 

dispersal lies beyond the scope of the thesis. However, ~ispersal 

might be encouraged by : 1) increased air movement, 2) the attachment 

of seeds to mud on the underside of vehicles, 3) by the action of snow 
, 

ploughs in winter throwing seeds up from roadsides, 4) the formation 

of an unobstructed (from, ground level to tree level) aerial pathway 

for wind blown seeds, 5) water movement may also aid sycamore dispersion. 

.Plate 6 Photograph of a roadside sycamore· in t~e 
West Suffolk area 
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Fig 151 

25 

20 

15 

10 

5 

A histogram illustrating the average distance 
of woodlands from the nearest parkland 
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It is ~uggested that park1ands were source sites of 

sycamore introduction in the survey area. Therefore, it can be 

hypothesised that the further away from a parkland a wood is, the 

longer it should take for a woodland to become invaded. Fig.151 

indicates that secondary woodland with sycamore, ancient woodland 

with sycamore and coniferous woodland with sycamore are closer to 

parklands than are woodlands of the same type that have riot been 

invaded by sycamore and so supports the site of introduction hypothesis. 
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Sycamore dispersal within settlements, for example, 

" churchyards, car parks and gardens wer~ difficult to locate on a 

. large scale but are common in the West Suffolk area. Their contrib

ution to the overall demography of sycamore is difficult to assess. 

Plate 7 Photograph of'a naturally regenerated garden 
sycamore' in the West Suffolk area. 
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Fig 152 
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However-, fig 152 clearly illustrates, that for all woodland 

categories the further ,woodlands are aY{ay from settlements, the more 

likely they are to remain free from sycamore invasion. Settlements 

are therefore likely to act as source sites for sycamore dispersal. 

It has been shown that dispersion of sycamore seeds usually takes 

place over relatively short distances between 100 - 400m in a single 

generation. Therefore it could be hypothesised that sycamore 

invasion of a woodland will be more-likely if there is a sycamore 

seed source withIn this dispersal range. 
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Fig 153 
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A histogram illustrating the mean distance 
of woodlands from nearest sycamore 
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Fig 153 contradicts, this hypothesis for ancient and second

ary woodland and coniferous plantations where it seems that d-lspersal 

distance fr,om an existing sycamore has no distinctive relationship to 

the likelihood of invasion. If anything, non-invaded woodlands are 

likely to be nearer to source sycamores than invaded woodland. Two 

possible explanations for this are = one, that other factors affecting 

dispersal,such as the proximity or routeways, have a modifying effect 

or, two, that some woodlands may have some inherent resistance to 

invasion. This factor is discussed in the text (see -page 247 ). 
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The estimation of woodland isolation or isolation index (see 

text page -207 ) reveals for all woodland categories that the greater 

the isolation from routeways, settlements, parklands and existing 

sycamore the more likely a woodland will be devoid of sycamore 

invasion. 

Fig 154 
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A histogram illustrating the mean distance of 
woodland from settlement, routeways, parks and 
existing sycamore (combined as isolation index) 
(see text page 207 ) 
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Fig 155 (see p 215 ) illustrates a model of a sycamore 

dispersal from a parkland site. It is clear that even following 

anthropogenic introduction, arithropogenic influence continues to have 

a significant effect on the dispersal of sycamore throughout the 

survey area. It is unlikely that the tree would be able to disperse 

as rapidly as it is doing in a non-anthropogenically disturbed 

environment. Sycamore is not naturally adapted to long range disper

sal.Short range dispersal suggests that sycamore is naturally an 

invasive species. Conservationists ~ill obviously have to consider 
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Fig 1:55 Model pattern of sycamore dispersal from a parklqnd introduction. 
Approximate limits to dispers~l:ranges,as ind{'ca"ted 
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the mode of sycamore dispersal outlined in the preceding section 

before deciding on whether to allow sycamore naturalization to take 

place. Dispersal can be accurately model~d allowing for the 

prediction of the locations of source trees which would aid eradication 

or control. However, the close relationship of sycamore to the various 

anthropogenic factors discussed will undoubtedly continue to encourage 

sycamore population expansion in the foreseeable future. The 

relatively slow rate of dispersal of sycamore suggests that dispersal 

to all woodlands~ particularly isolated.woods, will iak~ some time 

to <::ome. 

Summary 

1. Sycamore dispersal often originates from parklanq sites of 

introduction. 

2. The probability that a wood .will be invaded by sycamore 

depen'ds on a woodland's proximity to roa~s, settlements, 

railways, parklands and existing mature sycamore. 

3. Sycamore disperses more rapidly along or across routeways 

(parti<::ularly roads) than it does across arable land. 

4. Dispersal rate of sycamore in a rural environment may have 

a range of up to 800m per generation if a wood is near a 

communication route but is often considerably less, between 

SOm and 300m. Dispersal range may be even more limited if 

a wood is completely isolated by arable land. 
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Chapter 7 

THE INVASIVE MODE OF SYCAMORE 

The significance of investigating invasive mode is that 

invasive patterns may reflect competitive relations between species. 

The invasive area- is an active interface of interspecific competition. 

The invasive pattern should conform to the ecological and dispersal 

adaptation displayed by individual species and,to the environmental 

tolerance of individual species. cA clear example might be a comparison 

between wild cherry or wild service and the wind dispersed sycamore. 

Here there is a clear difference in dispersion strategy; both cherry 

and,wild service may be transported via birds. They may therefore be 

more likely to penetrate considerable distances into woodland, (a 

greater,dispersio~ range). However, this dispersion is likely to be 

represented by fewer numbers than is usually apparent with sycamore 

invasions. 

In some woodlands, sycamore invasions had not cqmpletely 

disper~ed throughout the site. Preliminary observations suggested 

that the demographic limits of sycamore within such woodlands could be 

plotted. From such a plot the dispersal range of sycamore in woodland, 

the rate of invasion (by time and by generation) and the competitive 

mode of sycamore invasions could be analysed. 

Woods were selected on the basis that they were incompletely 

invaded. The area of the woods in which sycamore was present and the 

interface between presence and absence was plotted using a 5m 2 grid. 

The structural classification (see text, p 36 ) was used to record 

different sycamore forms. The grid was marked by the cane and quadrat 

method illustrated in fig 10Q(see also p 164). Alignment of the canes 

enabled straight lines to be produced. The grid was measured with a 

tape. The oldest structural classes of tree were bored to gain an age 

estimate. Boring again proved dif~icult; the white wood of sycamore 

made annual rings obscure. Older trees were a little more clear than 

younger trees. Several vegetable dyes and pencil lead were used on 

tree cores with little effect. Sandpapering cores proved to be more 

helpful in some cases. The presence or absence of structural units of 

sycamore in each 5m 2 quadrat was recorded using the notation in the 

text (see p218). The woodland edge and other topographical features 
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of the wood were plotted from observation at the site, orientation 

to the grids and using the O.S. map 5~ The method proved to be relative

ly time consuming and in numerous cases only sections of the sycamore 

invasion were plotted. The methodology made some landowners concerned 

about disturbance to woodlands. Thus the sites that could be studied 

by this method were restricted to accessible sites. The 'letter' 

notation originally used to record the occurrence of a structural type 

was later converted to a symbol notation for illustration. The 

occurrence of more-than one structural type in a particular quad rat 

gave difficulty in the illustration of the sycamore demographies. 

Fig 156 A diagram illustrating the key to structural types 
used in the plotting of invasion demographies. All 
types of coppice are included with the same notation. 
The quadrat scale is indicated. 

.. seedling 

• osk"r 

• sapling 

• pole 

canopy standard 

all coppice 

o 5m2quadrat o-serif 

The invasive mode of sycamore in ancient woodlands 

Fig 157 illustrates the sycamore invasion of Calke Wood, 

ancient woodland. The canopy standard sycamore at Ca1) are likely to 

be the source trees for the invasion. Their even age structure 

suggests they may have been planted. Ca2 ) is a mature sycamore. It 

could have regenerated from dispersal from (a1) or it may have other 

orlglns. It is at the site of canopy break (a path ). Dispersal from 

(a1) is represenied by saplings (b1). These form a continuous belt 

of saplings extending to an invasive front 35m into the wood. 

Saplings at (b2) appear to originate from the dispersal of (a2). The 

saplings _form a discontinuous invasive belt with the invasive front 

35 - 45m from the source trees. The invasion (a 1) to (b 1) represents 

two generations of sycamore. There is a clear difference in the 
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Fig 157 A sycamore invasion plot of a section.of Calke 
Wood'based on presence or absence of structural 
types in 5m 2 quadrats 
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invasive demographic patterns of,Cb2) and Ca2). There may be several 

reasons for this: one, the difference in number of source trees; 

two, a difference between the dispersal capability of sycamore in 

woodlands and sycamore at the edge of woodlands; or three, differences 

in the environmental character of the woodland areas being invaded 

by CbI) and Cb2). 

The invasion of Langham Hills Wood Csee fig 158) originates 

from coppice woodland at CA). ,This may be coppiced secondary woodland. 

Saplings and seedlings at CB) have invaded from 80 - 90m into the 

ancient wood. The saplings have a 'clumped' distribution with saplings 

found in isolated 5m 2 quadrats~ Seedlings have a more regular 

distribution. Seedlings were sometimes found in sapling quadrats but 

are not illustrated. Coppice CA) and saplings CB) are separated by 

a ditch. This could mark an original boundary of the ancient woodland. 

Sycamore CC) is a pole 140m from the coppice CA). Its location at the 

edge of the woodland could have assisted its dispersal. Sycamores CD) 

and CE) are located at the edge of a ride. The open nature of the 

ride may have assisted their dispersal from coppice CA). CFl) repres

ents oskars probably dispersed from CD). CF2) are seedlings in a 
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Fig 158 A sycamore invasion plot of a section of Langham Hills 
Wood based on presence or absence of structural types 
in 5m 2 ,quadrats 
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ditch probably dispersed from (E). Therefore three generations of 

tree are present at Langham H~lls Wood: generation one ~ coppice (A); 

generation two - saplings, poles and seedlings (B),(C),(D),(F); and 

generation three - oskars and seedlings (F1) and (F2)'. The clumped 

distributions of saplingi (B) can be compared to the saplings (b2) 
, " 

at Calke Wood (see fig 15~ P 219). 

Some of the oskars at (F1) Langham Hills Wood (fig 159) were 

apparently grazed. An original stem had been stripped of bark, and 

regrowth had then taken pl~ce. Grazing may therefore slow the rate 

of growth .of sycamore but would seem unlikely to completely halt 
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growth or produce death in all circumstances. 

Fig 159 Diagram of sycamore oskar illustrating regrowth 
as a response to grazing 
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Fig 160 A sycamore invasion plot of Great Barton Copse (2) 
based on presence or absence of structural types 
in 4m 2 quadrats 
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Fig 160 illustrates the sycamore invasion pattern for Great 

Barton Copse (2) (wood no 78). The invasion is represented by two 

poles (A) and seedlings (B). Seedlings (B) are less than 
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6m from poles (A). Poles (A) were represented by two isolated pole 

trees at the woodland edge. this is distinctly different from Calke 

Wood or Langham Hills Wood. 

Fig 161 A sycamore invasion plot for a section of Rougham 
C<;:,pse One based, on occurrence of stru'ctural classes 
in a 5m 2 grid 
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The invasion pattern, for Rougham Copse One (fig 161) is similar to 

Great Barton Copse .. (2) (fig 166) in, that both invasions occur from 

isolated individual sycamore. CA) at Rougham Copse' Ohe is likely to 

be the seed source. for the invasive sycamore (B) and (C), however 

(C) may be of the same generation as CA). The absence', of seedlings or 

other juvenile structures further than 20m from (A) or CC) implie~ 

that dispersal range within the wood is limited or there is some 

other factor limiting the process of dispersal in this ancient wood. 

Fig 162 Sycamore invasion plots of sections of Bangrove Wood, 
Wyken Wood, Norton Wood, Hollow Road Copse Two and 
Pakenham Fen based on the occurrence of structural 
class in 5m 2 quadrat grids 
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Fig 162 (contd) 
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The invasions of Bangrove Wood.(fig.162), Wyken Wood (fig 162 ) 

and Norton Wood (fig 162 ) .are restricted to isolated sycamore (A) 

at the edge of the 'woodlands. Dispersal has not continued into the 

woodland, suggesting that there is a factor limiting dispersal in 

these woodlands. Pakenham Fen (fig 162) has a similar occurrence of 

an isolated sycamore (A) at the woodland edge. The sycamore has been 

coppiced. It is possible that the coppicing has reduced the 

dispersal potential of the tree. Hollow Road Copse Two (fig 162 ) 

has exactly the same dispersal pattern as Pakenham Fen. Its limited 

dispersal may also be a result of coppicing. 

Fig 163 Sycamore invasion plot of' section of Pakenham Wood 
based on the occurrence of structural class in a 
10m 2 quadrat grid 
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The distributions of structural types for a single section of wood 
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have been mapped according to a single structural class. It is 

possible that the presence of canopy standards CA) and coppice CB) 

represent two generations of tree with a limited dispersal distance 

of 20m for a first stage of invasion from CA) to CB). The presence 

of CC I ), CC2) and CD) indicate another generation of invasion. 

Invasion from CB) to CC2) and CD) is ag~in less than 40m. However, 

the isolated clumps of saplings extend to 70m beyond CB)., 

Fig 164 A sycamore invasion plot of a section of Fish's 
Heath based on the occurrence of structural classes 
in a 5m 2 quadrat grid r!:' :-=--.-:-:-, -~-d-----'1 
.c . \1 
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The sycamore invasion pattern at Fish's Heath suggests three 

generations of tree: one, coppice (a); two, poles Cb); and three, 

saplings Cc) and (d). T~e presence of a more uniform distribution of 

saplings at (d) towards the woodland edge than at (c) near the centre 

of the woodland suggests a diffe,rence of environmental conditions. 

For example, light levels at (d) are greater as 'it is located 

near the woodland edge which may encourage sycamore regeneration. 

The saplings at Cc) were of the isolated clump type as in Pakenham ' 

Wood. This common clumping of saplings in small areas could be a 

response to environm'ental conditions influenced by differences in 

canopy structure at points corr~sponding to the sapling clumps 

CBrotherton 4 ). There was no evidence ,that degeneration of a 

canopy tree demographically corresponded to the sapling clump sites. 

Other possible explanations might be: one, a correlation with another 

environmental factor; two, a function of the dispersal mode of the 
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sycamore. Sometimes complete sycamore racemes with a number of seeds 

appear ~o.detach from a tree and fall in complete form to the ground. 

It is possible that this could result, in the regeneration of a dense 

cluster or clump of trees. The directional pattern of wind movement 

throug~ canopies could also be invcilved; Yortexing of ~ind through 

obstacles could concentrate seed in one area. Observations suggest 

that seeds often fall from a tree in response to particularly 

strong gusts of wind. A more detailed examination of dispersal 

mechanics would be necessary to ,test this hypothesis. The coppice 

sycamore 'intimates that sycamore was present before the last coppicing. 

If this is the case then the p~Qple who coppiced either did not 
, " 

consider the tree to be unwanted or they considered that.coppicing 

might prevent its progress. Invasion has since proceeded at >the .~ate 

of 20 - 80m per generation of trees. 

Fig 165 
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Sycamo~e inyasion plots of sections of Nether'Hall 
Wood, Timworth Hall Covert, Colton Copse One and, 
Little Haugh Farm Copse based on the occurrence of 
structural classes in a 5m 2 quadrat grid 
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Fig 165 (contd) 
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Nether Hall Wood, Timworth Hall Covert, Colton Copse One 

and Little Haugh Farm Copse each illustrate at least two or possibly 

three generations of invasion. In each case the total dispersal is 

no more than 60m. The dispersal patterns of saplings for Nether Hall 

and Timworth Covert are of more uniform distribution than the isolated 

clumps of saplings at (c) in' Fish's ~eath (fig 164). The dispersal 

range of the saplings (A) at Nether Hall (fig 165) and Timworth Covert 

(fig 165) are less than for the clumped saplings of Fish's Heath 

(fig 164). The smaller quad rat belt transects for Colton Copse One 

reveal a more clumped distribution of saplings and seedlings. In this 

case it was noticeable that these sapling and seedling clumps 

corresponded to the location of t~e removal of a coppice stool. 

Fig 166 Sycamore invasion plots of Great Barton Copse One, 
Summer Road Copse One and Summer Road Copse Two 
based on the occurrence of structural units in a 
5m 2 quadrat grid 
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Fig 166 (contd) Summer Road Copse One ' 
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Great Barton Copse One (fig 166 ), 'Summer, Road Copses 

One (fig 166) and Two (fig 166) are ancient woodland completely 

invaded by syca~ore. They are however relatively small woodlands 

compared to woodland lik~ Langham Hills '(fig 158). At Great Barton 

Copse One and Summer Road One coppice is evident indicating sycamore 

presence before management ceased. The presence of oskars at Summer 

Road One and Summer Road Two could reflect a 'certain amount of 

environmental preSsure on sycamore reg~neration~ 

The invasive mode of sycamore in secondary woodland 

In the case of ancient woodland, sycamore is always 

invading a well developed woodland community. Invasion of secondary 

woodland may involve the invasion of lanq that has not already been 

colonized'by trees. In this case, sycamore is not acting strictly 

as an invader but as a coloriizer. Examples of the early stages of 

'large scale invasion of such habitats were rare in the West Suffolk 

area at the present time, but are thought to have been more frequent 

in the past. 
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Fig 167 A sycamore invasion plot for Coney Weston Hall 
Copse One based on the presence or absence of 
structural types in a 5m 2 grid. The number of 
ash seeds, sycamore seeds and sycamore seedlings 
in 1m 2 quadrats along belt transect line (B) is 
also illustrated 
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Table 58 Results of 1m 2 x 45m belt quadrat see (B) (fig 167 
The numerical abundance of each 1m 2 quadrat is 

recorded 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Ash seeds ) 0 1 4 4 3 Ll 4 2 1 3 3 2 4 3 4 

Syc seeds ) 0 0 1 1 0 0 1 0 3 0 0 '1 2 2 2 

Syc seedlings 1 1 1 2 1 2 1 1 4 1 1 4 2 3 5 

18 19 20 21 22 23 24 25 26 27 28 29' 30 31 32 

Ash seeds ) 2 1 1 1 2 3 2 1 1 1 1 1 0 2 2 

Syc seeds ) 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

Syc seedlings 3 1 3 2' 3 2 2 2 4 5 3 5 2 1 1 

35 36 37 38 39 40 41 42 43 44 45 

Ash seeds ) 1 2 0 1 1 1 0 0 0 0 0 

Syc seeds ) 0 0 0 0 0 0 0 0 0 0 0 

Syc seedlings 2 1 0 0 0 0 0 0 0 0 0 
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Fig 167 illustrates an invasion of fallow arable land. The 

arable land was cleared in July 1984 and the recoraing was made in 

April 1985. The sycamore seedling illustrated below (fig 168) is 

therefore in lts first season of growth. 

Fig 168 

hypocotyl -f------I 

radicle 

secondary 
.mats. 

, The dispersal range from mature sycamore (A) to seedling 

(C) was no more than 40m. Sycamore and ash seeds were also present. 

The dispersal distance of sycamore seeds illustrated at the side of 

fig 167 was 36m maximum. For. ash 'seeds a dispersal range of 40m was 

recorded. The distripution of seeds corresponded to the distribution 

of seedlings indicating that the invasive front was formed by a change 

in environmental conditiQns. ~he lack of ash seedlings confirms that 

ash usually takes two winters to' break seed dormancy. This might be 

a parti~ularly important factor controlling the competitive equilibrium 

between the two species. Sycamore's potential to germinate in the 

first season following seed setting will enable it to grow with any 

ground flora that colonizes a bare earth site. The seed bank within 

the soil (Harper24) and the ability of ruderai speci~s to colonize rapidly 

a sit~ in the first year following abandonment, may mean that ash 

seedlings will have to compete against a ground cover of these species. 

Sycamore can exploit a safe site (Harper William's 24 and Ovington 52) 
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before ground flora forms a full cover. (GF~ see fig 16~ denotes 

"an area of ground flora colonizing the site. Sycamore seedlings are 

growing amongst the ground flora. It has been observed that sycamore 

is'inversely correlated to some closed ground flora (fig206 p 270 ) 

Colonization by sycamore could have occurred in these sites in the 

first year following removal of vegetation. 

Fig 169 A sycamore invasion plot for Knettishall Heath 
based on occurrence of structural types in a 
5m~ quadrat 1 and a 1m 2 quadrat 2 

1. 

• 

.2... 

• • • • • 1m2 
b 

• • • • • . .c • • • 
• • • • • • • • •• . , • • • • • • • • • • •• • • • • ---

• 
The invasion plot for Knettishall Heath (fig 169 ) illustrates 

the dispersal from'a coppice tree CS) which was situated in a disused 

pit. The regenerative site for seedlings (a) is disturbed gravel at 

an access point to the pit,seedlings Cc) are amongst Breckland 

,Call una vulgaris heathland, (b) and Cc) represent regeneration of 
, . 

sycamore with a maximum dispersal range of 20m. 

Fig 170 A. sycamore invasion plot for Knettishall Heath 
based on occurrence of structural types in a 
5m 2 grid 
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Another invasion of heathland fig 170 confirms a dispersal 

range of only 20m for a first generation of invasion (a) of the 

same Call una vulgaris heathland. " 

Examples of distinctive sy,camore invasion fronts in 

secondary woodlands were rare. Secondary woods were either completely 

invaded or were completely uninvaded~, Secondary woodlands in the 

survey area are generally small amd might therefore be completely 

invaded in one or two generations. A generation of a sycamore may 
, , 

be between 15 - 30 years, from germination to seeding(see fig 126, p 189). 

Great Barton Wood (fig 171) is a relatively large secondary woodland 

with an invasion front. 

Fig 171 A sycamore invasion plot for Great Barton Wood 
based on the occurrence 'of structural classes 
in 5m 2 quadrats ' 

The presence of coppice, canopy standard, pole and saplings of 

sycamore suggests several generations of tree with less than 30m . , ' 

dispersal range. The invasion i~ un~sual as it is occurring towards 

an open woodland edge. This may have had an effect on limiting the 

dispersal potential of sycamore. 

,Fig -172 A sycamore invasion plot for Fornham Wood (just 
beyond the survey area) based on occurrence of struc
tural classes in 10m~ quadrat grids 

Fornbem Wood 
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Fornham'Wood (fig 172) illustrates dispersal of sycamore from 

trees (a) .~bore age 170 years) to coppice (b}. Sycamore has invaded 

the complete woodland. The even structure distribution suggests that 

the woodland r,epresents one generation of trees, possibly having 

colonized 'the.·woodland within a relatively short period of time. 

Fig 173 Sycamore invasion plots for Brand Spinney and 
Game Close Copse based on occurrence of structural 
classes in a 5m 2 quadrat grid 

• 'I' •• , .' .' ., .... , .B,.::I· 
.Brand. Spianey 

Game Close Copse 

The sycamore invasion of Brand Spinney has two obvious 

generations, coppice (A) and canopy standards (B). The coppice is 

likely to have invaded before woodland management ,declined in the area. 

The invasion of Game Close from source'tree (A) appears to have 

occurred in two stages (A) to CB) to CC). This again would suggest 

invasion rates through woods of 30m or less per generation. 

Fig 174 Sy~amore invasion plots, for sections of Thurston Green' 
Farm Copse, Thurston School Copse, Pakenham Pit,Ampton 
Common Copse and Thurston Bayer Copse based on the 
occurrence of structural units in 5m 2 quadrats 

A " 

f • • 

Thurston Bayer Copse 
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Fig 174 (contd) 

• • 1' 
"111 
I' I 

Thurston Green Farm Copse 
Thurston School Copse 

• · • 

I- • • 
• • 

I • Pakenham Pit .. 

~anopy standards Seedlings 

Fig,174 illustrates secondary woodlands with complete invasion 

with a variety of structures. 

The invasion mode of sycamore in coniferous plantations 

Fig 175 Sycamore invasion plots for coniferous plantations 
based on the occurrence of sycamore structural classes 
in a 5m 2 quadrat grid 

•• ••••• • • •• 
•• 

. ..... .-.-. 
• ••••••• • • • . '--~.--------------~~ 

Sansoms Plantations 

-a·· ••• •• • • • ••••• •• • ••• • ••• ••• 
Timworth Green Covert 
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Fig 175 

• • • •• •• •••• 

(contd) 

•• • • •• • • ••• 
• • •• 

• • •• • •••• • ••••••••• • ••••••••• 
Rougham Rookery Ampton Field 

••••••• ..... :', •••• • • 
Ixworth Covert 

The invasive. patterns for the coniferous plantations show 

no sapling clumping as seen at some ancient woodlands. Invasions 

generally occur in regular distributed belts of saplings. The conifer 

plantations appear to be confined to two or three generations of trees. 

Invasion rates are therefore approx'imately 30m for each generation. 

The regular distribution could be a result of the safe sites,Harper
24

, 

afforded by regularly planted rows of conifers. 

Fig 176 A sycamore invasion plot for Folly Grove 
based on the occurrence of sycamore structural 
classes in a 5m 2 quadrat grid 

Old R\way . .. , .. , ---.-.-.- ;. ----Bi- ;. -. ---
• • • • tl • • • •• 

'I. 

• 
1

1. •• • 
A ••• 'A •• • i 

~ ~.a: •••.• 
It had been originally considered that the invasion at 

Folly Grove had begun from coppice (A) and canopy standards (A) 
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at the roadside edge of the wood. However the presence of coppice (B) 

60m from (A) implied an unusual pattern. Later i~ was noticed that 

a railway had once passed through the site. Plate 8 and 

plate 9 illustrate a sycamore coppice of similar type to (B). 

This tree was found with others along a section of the same disused 

railway (see fig 35 ) as the ones indicated on fig 176. It can 

therefore be concluded that the dispersal pattern'of' Folly Grove (fig 

176) was likely to have begun from coppice sycamore on the original 

railway embankment. This further supports the hypothesis that 

sycamore dispersal may be' encouraged by railways. 

Plate 8 Sycamore on a disused railway embankment 
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Plate 9 A coppiced sycamore on a disused railway 
embankment in the West 'Suffolk survey area 

o 

_The invasive mode of sycamore in deciduous plantations 

Invasions patterns of deciduous plantations were plotted 

using 10m 2 quadrats. 

B • 

• •••• 
• • ••• • •• ••• 

• • ec ••••••• . . -...... . 
• ••••••• I·!!··· .' •.. ) 
~.,A •••... 

, <73 ;;8[6... 

Fig 177 
Rougham Copse 

Fig 178 

Wytchingham Plantation 
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In Wytchingham Plantation (fig178) the oldest sycamore recorded 

'was 65 years old ± 10 years. Sycamores at (B) and (C) appear to 

represent two subsequent generations of tr~e. However the distribution 

of structural classes are unusual; the older poles (B) are further 

from (A) than the sapling (C). Each type may have originated from (A). 

Rougham Copse One (fig1n) was invaded less than 73 years ago 

(see text P18~. (A), (B) and (C) could_ again represent two or three 

generations of sycamore with a dispersal ran&e of 25 ~ 25m ,from each 

generation'. 

The invasion mode of sycamore in wood pasture 

The wood pasture of Epping Forest represented a different 

management regime to those found in the West Suffolk area (see text p25). 
)-

The invasi9n of three sites in Epping Forest wood 
pasture based on the occurrence of s'tructural classes 
in a 5m 2 quadrat grid _ 

Fig ,179 

Fig 180 

< ,:. :; ... ~ 
• ': ~. 4" : ~ 

- .~ . . -', 

Epping Forest One 

~ l matis ---_______ 0 
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A • 
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• •• . . ' 
• • 

B • 

. , .~. ..:..', ,',: .~: .. : ' .. " ":-. ; . . 

• 

• 

B 

• 

{~/:"'!:;:;'~,;:(\:'~;iU:§20J~f2':'-~-'~{d'·-': :;,,;:><. '1 
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Fig 181 Epping Forest Three 

eA! ••• ••• ----• • • 
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I •••• •• • • .1 ••• c •• •• •• • I •••• • o. • I • 
~ ••• • • •• • • • • • • • • • • 

The invasive patterns for Epping Forest One (fig179) and 

Epping Forest Two (fig180) illustrate two generations of sycamore (A) 

and (B). The dispersal range( l50m) to (B) in Two (fig180) is far 

greater than that for One' (fig179) (30m). A possible explanation for 

this could be that (A) in Epping Forest One began to set seed in small 

quantities as a pole tree but was subsequently coppiced stopping seed 

setting and therefore limiting invasion. The height of trees might 

also be important in affecting dispersal range. It would be expected 

that the greater the height of a tree the further might be its dis

persal range. Low cut coppice trees would,according to this hypothesis, 

have a shorter potential dispersal distance than canopy standard trees. 

The source sycamore (A) in Epping Forest Two may have been coppiced 

whilst immature stopping seed setting and limiting dispersal. 

Dereliction of woodland management has allowed (A) in Two to grow 

taller than (A) in One. Dispersal has been recent in Epping Forest Two. 

The pattern is one of isolated sycamore saplings ranging over a con-

siderable distance. Epping For.est Three (fig181) illustrates an 

invasion that may have taken place over three or four generations, 

(A), (B), (C) and (D). Boring'suggested ages of (A) - 170 years and 

(B) - 140 years. A total dispersal range of l40m has been achieved 

in four sycamore generations. If (A) are source trees, then it would 

appear that sycamore dispersal in this case has taken place at about 

lm of woodland a year. 
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Invasion Models 

It was assumed that the invasion patterns for different woods 

resulted from the date at which the invasions occurred. 'The patterns 

for individual woods have been described in terms of the number of 

generations present. From one to three generations were usually found. 

There was an obvious difference between two types of invasion pattern. 

One was characterized by broad belts of regularly distributed invasive 

trees and the other, invasions that appeared to progress by the dis

persal of isolated clumps or pockets ~f tree~. Type one has been 

termed 'broad ~elt' invasion' and type two has been termed 'pin point 
81 

invasion'. Tansley (pp 397-404) has observed a similar difference 

in invasion patterns fQr beech invading oak/ash woodland. He suggests 

the terms 'en masse invasion' for broad belt and 'calliper invasion' 

for pin point. The patterns are' likely to be a function of ,the ability 

of sycamore to exploit sites beneath existing canopies. fig 182 and 

fig 183 illustrate models of the two invasion types based on the 

patterns for individual woods. The models indicate four tree" 

generations in the horizontal plane with the likely sycamore structure 

and patterns to be found in each generation. The vertical plane illus

trates changes produced by growth or coppicing between generations. 

The invasion patterns make little difference in the rate at which. a 

woodland is invaded but may have consequence for the structure of a 
. 81 

completely invaded woodland. Tansley suggests that 'en masse' or 

broad belt invasions produce even age stand structures and, 'calliper' 

or pin point invasions eventually produce mixed age structure woodlands 

of the invading species. It would also seem logical that pin point 

invasions are more likely to encourage a mixed species structure than 

broad ,belt invasion~. 

The mode of invasion seems to depend on the way in which 

the invasion originates. Broad belt invasions often correspond to 

roadside locations, coniferous plantations and the invasion of arable 

l~nd. Pin point' invasions ?ften occur at ancient woodland sites and 

wood pasture. Both invasion models characterize sycamore as a 

relatively slow colonizer. If a generation is considered to be as 

short as thirty years (from seedling to seeding tree) an invasion 

front rate will only tend to advance by 1m a year or 30m per generation. 
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Fig lB2 

Invasive model of Broad Belt invasions based on the structurai' invasive patterns of , -,' 

different woods.~ Each wood is '~r~sumed to~have undergone ini~ia~ i~vaiion.at a 
"different time •. The range of" dispersal distance for each g.ene~ation is ,indlcated , ,.' 

based on the. invasion'" plots of indiyidual woods 
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Fig IB3 Invasive model of Broad Belt invasions based on the structural invasive patterns of different 
woods. Each wood is presumed to have undergone initial invasion at a different time. The range 
of dispersal distance for each generatio~ is indicated based on the invasion plots of individual 
woods 
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Fig 184 

h hedge 

N <-t-

Map of the West s0ffolk General Survey area· 
illustrating the locati~n of roadside sycamore 

- r04l<18 

• Blngle Bye 

See fig 35, page 62, for Survey Area O.S. grid references. 
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Compared ,to some wind or animal transported seeds, this 

figure does not represent the same potential for long range colon

ization or 'fast invasion. Relating this to the regenerative status 

of woodlands before significant anthropogenic infiuence. it is likely 

that sycamore could have been competitively excluded from woodland 

because of this slow invasion rate and a,consequent lack of potential 

to exploit 'new i habitats. Certainly the comp~ete invasion of 

partic~larly ancient woodlahd by sycamore will take at least another 

three generations of sycamore. 

The ~nvasive mode of sycamore in hedges 

Hedges represent another category of woodland in the sur

vey area (see text p29). Sycamores were only found in hedges located 

along roadsides. Examples of roadside hedge sycamore are illustrated 

in fig 184 '. Hedges are of important conservational val~e. Two forms 

of hedge are present in the West Suffolk area. These are illustrated 

in figs 185 and 186. 

sycam re invasion 
trimmed native species 

Fig 185 

Regularly 
trimmed hedge' 

grass 
bank 

Fig 186 

Uncut hedge 

field 

ditch bank grass verge 

untrimmed native 
species 243 

grass verge 

road 

coppiced 
sycamore 

ditch 



Plate 10 Regularly cut hedge with' sycam9re invasion 

Plate 11 Uncut hedge with sycamore invasion 
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Some hedges (figlS5, plate 10) are cut in the early autumn 

which may restrict the seed dispersal of sycamo~e in hedges. Other 

hedges (fig'lS6, plate 11) are left uncut. Sycamore would appear to be 

able to invade both habitats. Hedges are often associated with ditches 

h ' h ... f Corder 11 h w lC may act as lnvaSlon sltes or sycamore. suggests t at 

sycamore has been planted as a hedge species because of its shallow 

rooting character. However, most occurrences of sycamore in the West 

Suffolk area were naturally regenerated. Sycamore were found in ancient 
31 ,- , , 

hedges (according to Hooper's hypothesis for ageing hedges). Common 

species in these hedges were hazel, ash, oak, field maple, dogwood, 

spindle, elder and elm (see fig ISm. Sycamore was- also found in more 
62 

recent hawthorn'dominated hedges (see figlSn. Pollard, suggests 

sycamore is a re~atively insignificant hedge species throughout the 

British Isles. Its roadside occurrence in the West Suffolk area would 

seem to be expanding. Such roadside sycamore'may if left uncut become 

the future source trees of sycamore invasions. 

Fig 187 Pie diagram illustrating the number of species, 
(and hence age) in 30m sample of sycamore invaded 
hedges. 

Age 406years 

==l!tL- roads 
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Fig 188 Pie diagram illustrating the number of sp~cies 
(and hence age) in 30m sample of sycamore invaded 
hedges. 

Invasive Mode - Summary 

1. ~ycamore invasions conform to two common patterns.of 

distribution - pin point and broad belt. 

2. The invasive demographies of sycamore may be related in some 

circumstances to the structure and type of the existing 

woodland but may equally be due to the dispersal adaptation 

of sycamore. 

3. Sycamore invasive rate rarely exceeds lOOm in a generation 

and-is often a lot less. 

4. Pin point invasion may represent, ~ greater dispersal distance 

for a given generation of trees than broad belt invasion. 

Pin point and broad belt invasions are not mutually exclusive 

in a single wood over successive generations. 

5. Sycamore can invade ancient hedge communities. 
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Chapter 8 

THE RESISTANCE OF WOODS TO SYCAMORE INVASION 

The analysis of sycamore invasions (see text P217) and the 

overall distribution of~sycamore in the survey woods reveals that 

sycamore can form distinctive. invasion fronts as it invades woods 

(see text figlS8). Is6lated sycamores at the edge of woodlands, were 

also located. The demography of some of these invasions indicates a 

sycamore distribution to the edge of woodlands (see text p232). It 

has been suggested that,these distributions may be a function of the 

dispersal adaptation (see text p187) of sycamore and the rate at which 

sycamore is capable of geographically expanding its population (see 

text p215). 'Edge' habitats are considered to be ideal habitats for 

wild life, often being more dense and with greater species and struc~ 

tural diversity than larger habitat units. Hedges are per.haps the 
. ' 

most striking example of such' 'edge' habitats. 

Fragmentation of woodland since medieval times and continuing 

dramatically, in the 20th century (Rackham 64 ) has undoubtedly created 

many smaller woodlands from large woodland blocks. Large woodlands 

are likely to have a smaller perimeter to area ratio than small 

woodlands. The shape of a woodland will also affect this ratio; 

woodlands squeezed between strips alongside roads and between fields 

may have large perimeter to area ratios. Large ratios mean more edge 

habitat. The results obtained from the general survey made it possible 

to examine the relationship between sycamore and the area to perimeter 

ratio of woodland in the West Suffolk area. 

METHOD 

The woodlands of the general survey were divided into the 

sub-categories: ancient woodland; secondary woodland; coniferous 

plantations and deciduous plantations. Further subdivision of each 
? 

category into woodland with sycamore and woodland without sycamore was 

also undertaken. The areas and perimeters of each woodland were 

estimated using measurements ,taken from the O.S.Map 51 Difficult 

shaped woods were subdivided into ~ma~ler more regular units (see text 

fig189) for ar~a estimation. Areas of angular sha~ed woodland (see 

teit fig 190 were estimated by enlarging the regular angles to 
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rectangles and subdividing by the appropriate figure, usually two. In 

these cases, breaking woodlands down to smaller units again helped. 

Totally irregular woodland shapes (see text fig 19D were more difficult 

and some estimation was necessary with the shape matched to regular 

shapes. The measurements were made to the nearest 0.5 of a millimetre. 

The results are illustrated in tables 12-17 of th~ ~enerai suivei results. 

The millimetre recordings were later translated to metres. 

Fig 189 

Fig 190 

Fig 191 

A diagram illustrating the measuring technique 
for perimeters and areas of regular woods 
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j 
A diagram illustrating the measuring technique 
for perimeters and.·::areas for angular woods 

I I 

I I 

A diagram illustrating the measuring technique 
for perimeters and areas for irregular woods 
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~able 59 Results of the general survey abbreviated to the mean total 

areas and perimeters for each woodland category. 
--

AW AN SW SN CW CN DW DN 
--

Area m2 1800 1565 793 1787 3046 4025 578 153 

Perimeter m 1694 1810 825 1050 1230 1680 760 4425 

Total with Total without Total with Total without 
sycamore sycamore sycamore 74 sycamore 74 

Area m2 6217 7530 1554 1882.5 

Perimeter m 4509 8965 1127.25 2241.25 

Histogram illustrating the mean areas for wo~dland with 

sycamore and woodland without sycamore for each of the wood

land types. The total mean areas (divided by four) for 

sycamore and non-sycamore wo6dland are also shown. 

Fig' 192 
~102 , 

Woodland Types 
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Fig 192 indicates that for ancient woodland, area makes little 

difference to the likelihood of invasion. Secondary woodland and 

coniferous woodlands of mean average larger area appear to be less 

likely to be invaded by sycamoi~ than woodland of a mean ,average 

smaller size. Sycamore distribution in deciduous plantations would 

seem to favour woodland of-mean area of smaller size. The mean 

average for all woodland suggests that sycamore invasion might slightly 

favour smaller area woodlands; the trend being more strongly shown in 

coniferous and secondary woodland. 

Histogram illustrating th~ mean perimeter lengths for woodland 

with sycamore and woodland without sycamore for each of the 

woodland types. The tot~r mean perimete~ (divided by four) 

for sycamore and non-sycamore woodland are also shown. 

Fig 193 

- Ke¥ ! 
i' 

-4c IIw i 
I~ON I 

Woodland Types 

'Fig 193 indicates that the mean average perimeter lengths for sycamore 

invaded woodland is somewhat less that the mean perimeter length for 

woodland without sycamore for ancient woodland, secondary woodland and 

coniferous woodland. This does not confirm the hypothesis that a 

250 



greater amount of woodland edge favours sycamore invasion. The ,result 

for deciduous plantations does confirm the hypothesis but the sample 

size for deciduous woodland was smail and its effect on the.totil mean 

averages, which apparently confirms the hypot~esis, should bot be 

considered to be conclusive for all woodland in the survey area~ It 

would seem that for ancient woodland, secondary woodland and coniferous 

woodland,small woodland area and short perimeters could favour sycamor~ 

suggesting a general model of invasions having a greater likelihood of 

affecting small regularly shaped (seefig 189) woodlands. Such wood

lands could be those formed by the fragmentation of larger blocks of 

woodland to form arable land or by woodland planting and secondary 

woodland. 

The distribution of sycamore towards woodland edges (see 

text p247) is, according to this analysis, not clearly related to the 

actual amount of woodland edge to be invaded. Although there is some 

evidence to suggest that the smaller the perimeter to area ratio of a 

woodland, the less likely it is to be invaded. 

Epping Forest was included in the survey because it presented 

,a woodland with a completely different management history to that of 

the four management categories described for the West Suffolk are'a. 

Epping also represents a much larger single unit of woodland than was 

found in ,the West Suffolk area. The distribution of sycamore 

invasions in Epping Forest is illustrated in fig 194.T~e invasions 

again seem to be confined mainly to woodland edges where the woodland 

abutts roadsides, settlements or agricultural land. The relati~nship 

between sycamore and roads appears most convincing, such tha:t if 

roads did not interrupt the woodland canopy there is indication that 

sycamore invasion of the main forest block might be limited. It 

has been suggested (see text p208} that roads may aid sycamore 

dispersion. However, the hypothesis that "the particular environ-

mental conditions of 'edge habitats' favours sycamore invasion", 

may have some validity. 
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Fig 194 
38 

Map of Epping Forest redrawn from Lloyd 
illustrating the distribution of sycamore 
amongst the' forest block 
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Pakenham Wood (Wood no 55 ) was a typical derelict ancient 

woodland of the West Suffolk area. It'has been invaded by sycamore 

to a distance of BOrn from the woodland edge. However it has a 

distinct invasion front (see fig195) with clusters of sycamore 

saplings that extend beyond the invasion front. The first 30m of 

the~oodla~d (seefig19~p254) shows the presence of mature coppice 

or standard trees. The dispersal distance between the last mature 

trees to the most deeply invading saplings was approximat'ely SOm. 

',Several investigations were undertaken at the .site to 

explore the relationship between environmental conditions at the 

woodland edge and those found further into the wood. The distribution 

of sycamore and other species at the site was also recorded. 

A 110m 2 belt transect from the woodland edge, running 

parallel to the assumed line of sycamore invasion was chosen. The 

transect ~as divided into 10m 2 quadrats. The species composition 

and structure of each quad rat were recorded according to the tree 

type classification (see text p36). Numerical abundance of all trees 

was recotded.These are illustrated as pie charts in fig ,195. The 

approximate positions (using a tape) of clusters of sycamore and ash 

saplings were recorded with the positions of canopy stand~rd and 

coppice trees.. These are illustrated on fig 195. Three recordings 

of wind speed and light were made at one minute intervals at the 

centre of each quadrat. A standard anemometer was used, measuring 

wind speed in km/h, the apparatus held for five seconds at a height 

of 1m ~bove the ground. A Griffin environmental comparator with probe 

was used for light intensity. The mean average of the three measure

ments was recorded. Before the investigation, ten recordings, at 

one minute intervals, of light intensity and wind speed were made at 

an unsheltered point beyond the woodland edge. The investigation 

was undertaken on a uniformly clear day with a gusting wind speed 

varying between 10 and 25 km per hour. All wind speed and light 

intensity results are, expressed (table 61) as a percentage of the 

mean average for the' open recordings. 
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Fig19s(see text) illustrates that iight intensity drops 

by approximately 20% within the first 10 metres of the woodland and 

remains fairly constant throughout the woodland suggesting that light 

conditions at the woodland edge are little different from its interior. 

Light conditions may therefore not be limiting the invasion of sycamore 

to the edge of the woodland at this woodland site. Pakenham Wood 

however, may be atypical of other woodland sites. 

Fig 195 Diagram of Pakenham Wood illustrating species structure 
distribution and environmental parameters 
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Table60 Results of the species and structure recordings for 
Pakenham Wood 

Densi ty Analysis of Pakenha'm Woods - 15.8.85 
-----. 

s~e.zievLe 
\Quadrat nos. - Numerical abundance 

~ 
Tot * % 

2 3 4. 5 6 7 8 9 10 abundance abundance 

Syc cn 1 0 0 0 0 0 0 0 0 0 1 12.5 

Syc copo 0 1 1 0 0 0 0 0 0 0 '. 2 13.3 

Syc sa 12 11 13 6 4 2 4 2 1 0 55 83 

Syc os 15 21 ill 7 3 0 0 0 0 0 64 41.2 

Syc se 23 12 8.,65 11 6 0 0 0 0 125 21.4 

Ash cnco 1 0 1 0 0 1 0 0 1 0 4 10.2 

Ash sa 0 0 6 0 0 0 0 0 3, I' 10 15.1 

Ash os 11 6 5 0 8 9 8 30 7 5 39 57.4 

Ash se 6 13 25 ]50 3821 52240 78 22 445 76.4 

FMap co 2 2 1 2 1 1 2 1 1 i 15 38.4 

FMap se 9 0 0 0 0 0 0 0 0 0 9 1.5 
I 

Haz cnco 3 3 2 0 2 1 3 0 2 2 18 46.1 

Haz copo '1 1 1 4 1 3 0 0 I, 1 13 86.6 

Oak cn 0 2 1 1 1 0 1 0 1 1 7 87.5 

Haw po 3 2 1 0 0 0 0 0 0 0 6 100 

Eld sa 0 1 0 ' 0 0 0 0 0 0 0 1 1.5 

Eld se 4 0 0 1 0 0 0 0 '0 a 5 0.8 

Hol os 1 0 0 0 0 0 0 0 1 0 2 1.2 

G.Ros 0 1 0 0 1 0 0 0 1 0 

Sir cnco 0 0 0 1 0 
I 

0 1 0 0 0 2 5.1 

Total abundance of a species structure 
,* % abundance 

Total abundance all similar structures 

Table 61 Results of wind speed and relative light intensity 

expressed as % of mean open values taken to be 100% day

light - recorded at PakenhamWood 

, 
Quadrat Nos. 1 2 3 4 5 6 7 8 9 10 11 

ReI. light 85.7 84.7 84.7 83.9 83.9 83.9 83.9 84.7 82.8 84.7 83.9 

ReI. wind 15.3 6.5 20 20 26.6 13 .3 26.6 6.6 20 20 26.6 

Km/hr 
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Fig 196 Map of Epping Forest redrawn from L10yd 
illustrating the distribution of sycamore and elder 
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The distributions of sycamore throughout the individual 

woodlands of the survey area never indicated invasion from within 

a wood. Wherever' ,sycamore was present it was always found near to 

the edge of at least part of the woodland. It was considered that 

, this might be in accordance with 'the nature of sycamore dispersal 

adaptation to wind, dispersal (see text'p187). Fig 196 (see p 256) 

illustrates that invasion of Epping Forest by sycamore and elder 

(Lloyd 38 ) . Elder 'was considered to be adapted' to dispersal by bird 

transportation. The elder invasions A and B do not appear to have 

originated from a woodland edge. Mature sy~amores were found at the 

edge 9f Epping Forest (D, E and F - Fig196) associated with invasions 

restricted to a narrow region at the ~orest edge. It was considered 

that there might be resistance to invasion of woodland including 

Epping Forest and many of the Suffolk woodlands. The resistance 

could be related to the dispersal adapt ion of sycamore. For this 

reason an investigation was undertaken to test the effect of woodland 

structure and composition on ambient wind speeds. It was assumed 

that wind speed has a positive relationship with the dispersal 

distance of the sycamore seed. 

Method 

A section of Langham Hills Wood (Wood no 52) was selected 

as it offered three basically different types of woodland structure 

and composition. Langham Hills Wood was a typical derelict ancient 

woodland with both mature and recent 'areas of sycamore invasion. 

Three transect lfnes were selected: transect (1) through ancient 

woodland; transect (2) through recently invaded ancient woodland and 

transect (3) through mature sycamore woodland. These are illustrated 

on fig 197 p 258 Wind, speed recordings were made using a standard 

anemometer at Srn intervals along each transect line. At each Srn 

station the anemometer was held at 1m height for thirty seconds and 

the maximum wind speed recorded. In some cases recordings were 

made at 1m intervals. The wind direction was approximately W/SW. 
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Fig 197 Map illustrating the transect lines use6for wind 
at L n ham Hills Wood r----~==~~~~~~~~~~~~~~~~~~--.-------, 
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Results of. wind speed transects at Langharn Hills Wood 

~ransect 1 Srn stations Arable ,land 

Station No 1 2 3 4 5 6 7 8 9 10 11 12 

Krn/hr 15 15 15 10 15 18 21 15 20 26 28 16 

Srn stations Ancient Woodland 

Station No 14 15 16 17 18 19 20 21 22 .23 24 25 26 27' 28 '29 

. 
Km/hr 8 3 3 0 1 0 0 0 0 0 ,0 0 0 1 0 0 

transect 2 Srn stations Arable land 

Station No 1 2 3 4 5 6 7 8 9 : 
10 11 12 

Krn/hr 17 22 15 . 19 14 10 20 22 21 17 19 20 

Srn stations Sycamore invasion 

Station no 14 15 16 17 18 19 20 21 22 23 24 25 

5 3 4 0 0 0 0 0 0 1 0 0 
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T bl 62 a e (("'()ni-c'!) 

I 
Transect 2 (contd) 1m' stations Ride 

Station No 27 28 29 30 31 32 33 34 35 36 37 38 39 

Km/hr 1 0 5 0 2 6 0 2 1 0 4 1 0 

Srn stations Ancient Woodland 

Station No 40 41 42 43 44 45 46 47 48 49 50 51 52 53 

Km/hr 3 1 0 0 0 1 0 1 0 0 0 1 0 0 

Transect 3 Srn stations Arable land 

Station No 1 2 3 4 5 6 7 8 9, 10 11 12 13 

Km/hr 26 24 15 22 13 15 13 15 20 21 25 16 17 

, 5m stations I Mature sycamore woodland 

Station No 14 15 16 17 18 19 20 21 22 23 ,24 25jj 
Km/hr 6 4 3 3 1 0 2 0 3 3 2 o 2 

Fig 198 illustrates that there is a dramatic difference in 

wind speed between open arable IRnd and the interior of anc1~nt 

woodland. However wind values from the woodland edge (marked E)' for 

a distance of 25m towards the interior were significantly higher than 

the usual interior woodland edge values which showed an almost 

complete reduction in wind speed. This 

a larger distance than was recorded for 

edge of Pakenham Wood (see fig195 p254). 

25m 2 edge habitat represented 

light values at the woodland 

Although the wind speed at 

Pakenham Wood declined more rapidly than at Langham Hills Wood (see 

I 

fig 198 p259). The Pakenham wind transect and the Langham Hills transect 

(1) clearly demonstrate that derelict ancient woodland reduces wind 

velocity. This effect could clearly inhibit sycamore dispersal range~ 

Derelict ancient woodland may in this way display some natural 

resistance to invasion by wind dispersal seeds such as sycamore. 

Fig 199 illustrates a common early invasion of sycamore with 

juvenile sycamore confined to ditches and banks beyond the woodland 

edge of an ancient woodland. 

Fig 199 Sycamore on 
woodland bank I 
Bangrove Wood 
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Transect (2) (table 62 text p 260) illustrates maximum wind 

speeds from arable land to a recently sycamore invaded ancient 

woodland to a ride and through to ancient woodland with no sycamore. 

The graph of this transect (fig200) illustrates a drop in wind speed' 

in sycamore invaded woodland compared to the wind speeds for arable 

land. The wind speeds in the ride area are 'lower than for arable 

land but with higher values than for either sycamore invaded wood or 

the ancient woodland sector of trans~ct. So that whilst sycamore 

may actually inhibit the transportation of its own seed and ancient· 
" -" 

~oodland si~nificantly reduces wirid strength, the rides of ancient 

woodland may represent favourable pathways for the dispersion of 

sycamore seeds. This may be an important point for conservationists. 

Unmanaged rides might be particularly encouraging to sycamore 

invasions. Fig 201 illustrates that sycamore saplings are present at 

the ancient woodland edge of a ride that divides pure ancient woodland 

from sycamore invaded woodland at Langh~m Hills. 

Fig20l Sycamore in ride, 
. Langham Hills Wood 

Fig 202, the third transect at Langham Hills Wood crosses from arable 

land to mature sycamore/ash woodlarid, thought not to be of an ancient 

woodland type. Again a reduction of wind speed is evident. However, 

the rate at which wind speed drops in the sycamore woodland is slower 

than that for the invaded ancient woodland or the pure woodland (see 

text, figs 200 and198~ indicating that woodland structure ,and composition 

can have an effect on the wind speed/woodland relationship. .The 

modification of open wind speeds is also less in the interior .of the 

sycamore woodland than for the other woodland types studied at Langham 

Hills. The obvious difference in structure between ancient and 

secondary woodland was the abundance of .coppice type tree types in 

ancient woodland. Coppice tree strata. may well greatly contribute to 

reductions of wind speed and hence add to the resistance of ancient 

woodland to invasion by wind dispersed seeds, such as sycamore. 
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Factors such as the internal regeneration of native species 

and the presence of competitive ground flora may also contribute to 

resisting sycamore invasion. The factors are considered in other 

sections of the text (see pages 284,266). The present structure of 

ancient derelict woodlands indicates that decaying trees are relatively 

rare. At Langham Hills and Pakenham Wood that were few degenerate 

trees. The regeneration circles plotted in the Pakenham Wood transect 

(see fig 195~ P254) were not usually exploiting gaps in the canopy 

created by the death of an existing native tree as may have been 

expected, although in some circumstances this may be occurring. 

Degenerate trees were too few for this to be the case. The relatively 

even age structure of coppice and standards at many ancient wooalands 

suggests that at some time in these woods future degenerative trees 

may be found in far great~r proportions. Coppice trees will die 

relatively quickly if left uncoppiced. However, the bio-historic 

stage in which ancient woods are now often found in the West Suffolk 

area may be resistant to sycamore invasion due to a lack of existing 

tree degeneration. 

Preliminary observation of woodland in the West Suffolk 

area had suggested that seeding trees might be confined to woodland 

edge of a wood. The trees found within the belt transect of Pakenham 

Wood (see fig'195 , text p254) recorded according to whether they were 

seeding or not. The results' for ash, hazel and sycamore are illus

trated in fig 203. The diagram indicates that demographic position is 

not likely to affect sycamore seeding, although more juvenile forms 

of sycamore will seed ~t the woodland edge. Ash did not seed at Paken

ham in juvenile forms. Hazel, however, appears far more likely to 

seed at the woodland edge. Therefore it is unlikely that sycamore 

invasion is limited to edge habitats by its ability to seed in these 

habitats. The results found for hazel are comparable to observations 

made by Rackham64 . 

264 



Fig 203 Pakenham Wood illustrating the occurrence 

of seeding trees in relation to their 
distance from woodland edge 
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Summary 

1. It i~ likel~ that the creation of small woodlands rather iha~ 

the large woodland blocks of historical times has encouraged 

sycamore invasion. 

2. Wind speed is r~duced towards the interior of woodlands 

depending on species structure. This may be a factor that acts 

as a resistance to sycamore invasion. 

3. Sycamore often has a distribution towards the edge of woodlands 

in the West Suffolk area but this is unlikely to be a function 

of the improved light conditions of an 'edge habitat'. 

4. Regeneration circles are not always created by the degeneration 

of trees. 
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, Chapter 9 

WOODLAND GROUND FLORA AND ITS RELATIONSHIP TO SYCAMORE INVASION 

Preliminary observations of woodland in the West Suffolk 

area suggested that ground flora could be classified in terms of the 

dominant species present at a site. It was considered that producing 

a detailed floral list with possible estimates of species abundance 

(either empirical or relative) might be beyond ,the scope ~nd the needs 

of the survey. However the role of ground flora,may be an important 

factor in determining which conditions are satisfactory for tree 

regeneration. Ground flora distribution at w60dland sites may also 

suggest environmental conditions being created by the tree species 

of a particular site; for instance the amount of shading or edaphic 

conditions at a particular site. Ground flora has further significance 

to the aims of ~he- thesis in that the impact of sycamore invasion on 

ground flora could be relevant to its conservational desirability. 

An original system of classifying ground flora was designed 

and is illustrated in fig 204 The design includes two main elements, 

firstly, a scale of cover; ground flora was estimated at three levels 

open; open/closed and closed and, secondly, a species community 
classification. 

Deicription of three cover valuei 

Preliminary investigations suggested that ground flora cover 

within individual woodlands was often uniform, particularly where the 

tree species cover was of a uniform demography. The open category 

ground flora was defined as woodland with no ground fl'ora cover. The 

open/closed cat~gory was defined ~s woodland with an incomplete cover 

of ground flora. The closed ground flora category was defined as 

woodland with a complete cover of ground flora (see f~g 204). The 

classification was veri simple but related quite accurately to the 

observable demographies of ground flora in West Suffolk woodland._ 

Further subdivision of these three categories would have made it 

necessary for a measuring or counting technique to be used to estimate 

abundance , rather than simply recording the occurrence of each 

category. Again as with the methodology of the general survey, each 

woodland or stand of trees was considered to be a sample population 
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of the complete West Suffolk woodland community and the data obtained 

from the ground flora of part of the survey was to be analyzed in 

this context. 

The sec.orid criterion of the ground flora classification was 

species type. Preliminary observations suggested that the relatively 

small individual woodlands of the West Suffolk area were often domin

ated by a single ground flora species or an association of a few 

species. Twelve such species associations are illustrated (see fig 267 r. 
These represent the most frequent dominant ground flora species. 

Types lA and 2A are a·ssocj.ations of species and may be variable in 

composition. Type lA consists of ancient woodland herbaceous indic

ator species such as herb robert, Geranium robertianum or wood 

avens, Geum 

(Rackham 64 ). 

.urb.anum which generally had small leaves 

Type 4~ consists of larger leaved herbaceous species 

such as primrose· or cowslip, Primula sp. The major reason for exclud

ing a detailed species analysis of each category was that it was the 
. . I 

morphological form of ground flora cover that was of interest. A . 

clear division was made between clonal ground flora species and those 

that consisted of individual plants so that· categories 1B - 8B 

consisted of dense mats of ground flora with little of the woodland 

soil evident. Types lA - 4A consisted of individual plants that tended 

to allow areas of visible woodland soil. It was considered that clear 

woodland soil might represent safer sites (Harper 24 ) for tree 

regeneration than areas covered with vegetation. 

The interest in morphological form is based on questioning 

whether any of the morphological types excluded sycamore regeneration. 

Preliminary observations suggested that sycamore could not be found 

regenerating amongst a dense sward-whereas examples of oak and hazel 

regeneration amongst a grass sward had been observed (see plate 12, 

page 269). In the text, a more detailed examination of the seed 

morphology and adapt ion of sycamore, in relation to other species,is 

suggested (see page 284). Analysis is made of the exploitation of. 

particular ecological niches within woodland. This was seen to be a 

further method of predicting the future composition of the West Suffolk 

woodland community and therefore highly relevant to the aims of the 

thesis. 
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Plate 12 Photograph of hazel regenerating amongst a 
closed grass sward 

The species categories were not exclusive and more than one 

type could be recorded at a woodland site. Record was made on the 

basis of the occurrence of the species type from observation made 

during the general survey walk. 

Analysis of the data collected for woodland ground flora i"n the 

West Suffolk area 

l)Aim to· relate the occurrence of sycamore to the presence of 

open (0), open/closed (OC) and closed (C) ground covers (see fig 204 ) 

2)Method The occurrence of each category was recorded for all 

woods in the general survey (see text, record card 1 fig 30 ). The 

data was collated, see table 63. The total'number of each type was 

calculated and plotted on a histogram, fig 205 - The totals were 

then subdivided into two categories, woodland with sycamore and 
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woodland without sycamore. These results were plotted on two histo

grams, figs 206 and 207 . 

Table 63 
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The histogram for the total of each ground flora category 

in all woodland suggests-that a clear division can be made between 

open and closed types with rather less 6f the intermediate category, 

open/ closed. Comparison of the histograms (fig 206 and fig 207) 

illristrati~g totals of each category where sycamore was present and 

where it was absent, suggests that the initial premise of the invest

igation, that sycamore prefers an open ground flora, might have some. 

validity. The distribution of occurrences in woodland with sycamore 
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suggests either a preference for open ground floras at its regenerative 

stage or that sycamore has some other relationship to open ground 

floras. For instance, it is a widely held conservationist view that 

sycamore reduces ground cover by shading. These results would add 

support to this theory. However, definite proof could only be estab

lished by analyzing a large sample of mature pure sycamore woodlands. 

Such a sample was not present in the West Suffolk area. It is my 

suggestion that sycamore will undoubtedly increase shading during its 

invasive stage in ,a woodland by adding one or more further foliage 

strata to the woodland profile. Othe~ factors that may relate sycamore 
\ 

to this open 'ground flora type might be the condition of the leaf 

litter produced by sycamore. Sydes and Grime 79 have worked on the 

'effect of different leaf litters on ground cover. They thought syca

more litter to be of a fairly persistent nature. They applied this 

fact to two effects of the litter depending upon whether there was a 

large or moderate input of litter. It was felt that with a moderate 

input (a) the persistant litter would reduce the abundance of dominant 

grasses ,and therefore allow a diverse 'specialised' herb layer. : If 

the input of litter was greater' (b~a different effect was thought to 

take place~ In this case the litter was only thought to allow the 

growth of a low diversity of very specialised plants. 

The sample of all woodlands in the general survey was further 

subdivided into'the four categories, ancient woodland, secondary wood

land, coniferous plantations and deciduous plantations and the total 

occurrences of the three cover values of each type were calculated (see 

Table 63). Each woodland category was further subdivided into woodland 

with sycamore and woodland without sycamore. Histograms of these 

figures were plotted for each subdivision , see figs 208 - 215 . 

Fig 

208 

Ancient woodland 
Fig 

209 
Ancient woodland without 

:61 
o et c 

sycamore 

Occurrence of cover types in ancient woodland according to 
numerical abundance 

Comparison of the two histograms for ancient woodland, figs 20&209 
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suggests that closed grouhd flora has a positive relationship with 

sycamore absence, open ground flora being more closely associated 

with ~ycamore presence~ Again, it is not known whether open ground 

'flora actually encourages' sycamore invasion or whether it is a product 

of that invasion. 

Fig 
210 

Secondary woodland 
~ with sycamore 

4D 

Fig 211 

20 

Secondary woodland without 
sycamore 

Occurrences of cover 
types by numerical 
abundance 

Comparison of the histograms for secondary woodland, figs 210, 211 

again reinforces the po~itive relationship between sycamore and 

open ground flora. The plantation samples have been treated similarly. 

JJFig'212 h 
j Wlt 

Fig 21.3 
20 'wlthout 

sycamore sycamore 
(l 

o ~ C, 
l. 

Coniferous plantations 

Fig 214 
, ,20 i with 10L= 

o 0 0 C 
Ic 

Fig 215' . 
A) without 

sycamore 
10 

Deciduous plantations 

The histograms for coniferous plantations (figs 212 .. , 213 ) and 

deciduous plantations (fiis21~; 215 ) also show a similar dist~ib-, , 

ution of ground flora occurrence in relation to sycamore suggesting 

that plantation management 'of the woodland makes little difference 

to the relationship. Sycamore pre~ence corresponds to an increased 

probability of open or open/closed ground covers. 

Before this hypothesis was accepted, the suggestion that 
\ 

sycamore may be related to open ground flora,by virtue of its success 

at regenerating under such conditions, had to be investigated. Exist

ing examples of open ground flora beneath mature sycamore invasions 

may be related to there having been an open ground flora at the site 

when the sycamore invasion ini~ially took place. The absence of 

ground flora at the present time might be accounted f.or by a lack of 

recolonization or inhibition,oJ ground flora due to other factors such 

as the edaphic limitations or the shading effect of the non sycamore 

tree foliage ca~opy. To investigate the occurrence of the relationship 
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between regeneration and ground flora, the presence of s'ee~lings of 

ash, sycamore, oak and hazel were calculated according to the type 

of ground flora in which they occurred (table 64 ). The results were 

plotted on a histogram, fig 216 . 

Table 64 

I Tree 
species 

Sycamore 

Ash 

Oak 

Hazel 

Fig 216 
% 

occurrence 
100 

80 

60 

40 

20 

Table illustrating the occurrences of four tree 
species in each of the ground cover types 

Numerical occurrence 

0 

18 

la 

4 

0 

Ke

l
:, 

,',:,. ........ , 

o/C C 

4 3 

4 7 

0 2 

0 1 

Sycamore 

Ash 

Oak 

Hazel' 

Open! 
closed 

Total 

25 

21 

6 

1 

Closed 

Expressed as percentages of 
occurrences 

0 o/c .- C 

72 16 12 

47.6 19 33 

66 

0 

0 33 

0 100 

Histogram illustrating 
% occurrence of four 
tree species in each 
of the ground cover 
types 

The histogram illustrates that sycamore regeneration is more 

common at sites where ground flora is of an open type, whereas ash 

and, to some extent, oak and hazel appear to be less inhibited by a 

closed ground flora. 
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The relationship between the dominant species of ground flora and 
the presence of sycamore 

Aim To investigate the relationship between the occurrence of 

sycamore and the occurrence of different ground cover species. 

Method The total woodland sample from the general woodland survey 

was subdivided into woods with sycamore present and woods with syca~ore 

absent. The total occurrences of the dominant ground flora species 

associations, defined in the ground flora vegetation classification, 
" 

were calculated in relation to the sycamo"re present,' sycamore absent 

subdivisions. The occurrences were plotted as a percentage of all 

occurrences of ground flora types within that subdivision, table 65' :fig'2l7 . 

,--

lA 

2A 

3A 

4A 

1~ 

2B 

3B 

4B 

5B 

6B 

7B 

8B 

Table 65 Table illustrating the occurrences of ground flora, 
types in all woodland with sycamore and all woodland 
without syca~ore 

Totals with % of all Totals without ,% of all 
sycamore recordings sycamore recordings 

18 17.4 17 23.6 

5 4.8 4 5.5 

1 0.9 1 1.3 
. 

6 5.8 2 2.7 

8 

I 
7.7 17 23.6 

3 2.9 , 3 4.1 

6 5.8 5 6.9 

3 2.9 7 9.7 

22 21.3 3 4.1 

9 8.7 2 2.7 

3 2.9, 5 6.9 

19 18.4 6 8.3 
-- -
103 72 

The results of the plot 9re illustrated in figur~ 217. 
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Fig 217 
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Graph illustrating the percentage occurrence of 
ground flora types -in all woodland with sycamore(s) 
and all woodland without sycamore (n) 
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The species associations that appear to be most strikingly 

related to sycamore occurrence are 5B - Urtica dioica, 6B - Hedera 

helix and 8B - Rubus sp. There may be several reasons for these 

positive relationships with sycamore. Firstly, the environmental 

conditions at the woodland with sycamore sites where sB, 6B and 8B 

associations occur may be favourable to both-the ground flora species 

and to sycamore. Urtica_dioica was considered to be an indicator of 

relatively high phosphorus. Helliwell 29 has suggested that phosphorus 

might be a limiting factor to sycamore germination and growth under 

laboratory conditions. The relationship between Urtica dioica and 

sycamore in West Suffolk woodland supports this claim. However, 

detailed soil analysis would be necessary to prove the phosphorus/ 

sycamore relationship and was eventually considered to be beyond the 

scope of the thesis. A possible reason for high phosphorus levels at 

woodland sites in the West Suffolk area might be that some woodland 

has been created by the abandonment of agricultural land. Such 

agricultural land may well have had fertilizer treatments. Ancient 

woodlands, on the other hand, may have a relatively low nutrient status 

- (Rackham 64 ,Packham and Harding 53 ) due to-the decay cycle of such 

woodlands being interrupted by coppicing management. 

275 



The relationship between sycamore and ivy can perhaps be 
, , 

explained by the suggestion that ivy is characteristic of secondary 

woodland (Rackham 64). Sycamorechas a relatively high occurrence in 

secondary, woodland (see fig 39, p 85 ) and the distributions of the 

two species may overlap. Ground ivy is an evergreen species which 

may give it an advantage in shaded conditions created by sycamore 

invasion. The presence of ivy in secondary woodland might also suggest 

limited anthropogenic intervention in, these woodlands. Ivy would have 

probably been cleared from ancien~ woodland. The relationship between 

Rubus and sycamore might also be explained in terms of an overlap in 

the distribution of the two species in secondary woodland. Rubus is a 

fast c6lonizer via bird dispersal and vegetative propagation. Rubus 

species are almost evergreen in character and may again be tolerant of 

shaded conditions. 

F.rom the 'conservationist viewpoint, an associatiGn between 

Urtica dioica, RUbus sp., Hedera helix and sycamore might not be con-
'S 

sidered to be too desirable. The I.T.E~ woodland classification 

suggests a further association between sycamore and Oxalis acetosella. 

However, it 'can be assumed that 'native ground flora may take some time 

to adapt ,to a new tree species dominating the woodland community. 

Firstly, it must be considered that woods with a significant proportion 

of sycamore may, in most cases, have'been relatively recently invaded. 

In some of these woods, ancient management techniques will have been 

abandoned and in other woods sycamore may have been coppiced once and 

left to grow out. I would suggest that neither of these woodlands 

represents canopy conditions that would be present in a mature woodland 

with sycamore as a dominant species that had no anth~opogenic inter

ference. Observations of examples of mature sycamore found in parkland 

and settlement sites (see text, page 11 ) suggested that these trees 

have smaller leaves and far more open canopies than individual sycamore 

in juvenile stages of invasion. I have' also suggested (see text p152 .. ) 

that ~oppicing followed by derelicti6n may produce an abnormal number 

of canopy foliage strata, added to by invasive sycamore. 

A further complication of the adaptation of ground flora to 

sycamore is that the period when sycamore is in leaf is somewhat 

different from other common tree species in the West Suffolk area. 
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Fig 218 

Diagram illustrating the leafy and 
non-leafy period of tree species in 
the West Suffolk area for 1985 
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A record of this was made during the 1985 season. Observations were 

made at different locations including Great Barton Wood, Pakenham Wood, 

The Grundle, Coney Weston Hall Copse and Shepherds Grove Woods to 

produce the data illustrated. 

Table 66 Days of flushing and of abscission in West 
Suffolk woodland tree species for 1985 -
days counted from January 1st 

Day of Oak Ash FMap Haz Syc ·Elm Hor Eld Haw Bir HChes BThor 

Flushing 150 138 117 113 103 107 115 62 101 94 97 95 

Abscission 333 335 315 318 281 325 319 338 329 323 318 

The dates shown are on average for 5 - 10 mature canopy trees 

in different situations. Flushing was taken as the winter bud split 

and a leaf was visible. Abscission was more difficult as it occurred 

over a longer period, but was estimated as the date when 10% or less 

of the leaves remained. This was estimated by eye. These results have 

been illustrated in fig 218. 

Although the results are only approximations, it is clear 

that sycamore flushes earlier than most other common species in the 

West Suffolk area. It also loses its leaves earlier. This may be a 

response to the British climate and could be a result of sycamore's 

adaptation to its mountain distribution in its native range. It has 

also been suggested that sycamore may gain a competitive advantage 

from this over common native trees, . especially through interspecific 

competition for light amongst saplings. 

In terms of its effect on ground flora, it would seem that 

ground flora species best ~dapted to exploit the non-leafy period of 

sycamore canopies would be those that could leaf very early in the year 

.or .species that could capitalize on the early abscission of sycamore. 

Such species codld have their dominant growth and reproductive period 

from September onwards. An example could be Lamiastrum galeobdolon, 

Packham and Harding 53. (found at Rougham A45 Copse - see text p 62 ) 

or Oxalis acetosella (Packham .and Harding 53 ) 
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The analysis of tree as~ociations (~ee text p 105) suggests 

a strong relationship between sycamore and elder (Sambucus nigra). 

This relationship ,supports the hypothesis that native species, partic

ularly ground flora species, might only be successful if they can 

respond to the new season of canopy foliage created by ,sycamore. 

Elder, in fact, (see fig 218 ) comes into leaf before sycamore and 

continues in leaf-well after the abscission of sycamore. Elder is a 

sub-canopy tree and sometimes ground flora species with a creeping form. 

The most significant difference in leafing times of tree 

species is between sycamore and the foliage season of ash and oak (see 

fig 218). These species come into leaf well after sycamore and lose 

their leaves much later. The species are the two most coinmon other 

tree species in the West Suffolk area (see text page 84, fig 37). 

There i~ another factor which may also contribute to sycamores 

effect on ground_ flora. It was noticed that sub-canopy trees flushed 

earlier than,main canop~ trees. The graph, fig 219 illustrates 

this point. The data for this plot comes from data and observations 

made of flushing times for trees of different structural types at 

Great Barton Wood-(see table 67). 

Table 67 

CnCo 

CnSt 

Po 

Sa 

Se 

Flushing and abscission times for sycamore 
trees of different structural types at Great 
Barton Wood ash / oak canopy 

Flushinq Abscission 

13th April 103 ) 

13th April 103 ) 

8th April 98 j days from January 1st 

4th April 94 ) 

29th March 86 ) 

These results were plotted against the canopy flushing times 

of'other tree spe~ies. It is clear from the plot that the early 

flushing of sycamore is further exaggerated by the fact that its 

juvenile forms flush even earlier than its canopy representatives. 

The conservationists's observation that sycamore inhibits ground flora 

by virtue of shading is therefore understandable. However, such 
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Fig 219 
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observations may be a result of the early flushing of juvenile invasive 

strata of sycamore. It should not be considered that such a woodland 

foliage profile will be continuous throughout the future history of a 

sycamore invaded woodland. 

A number of positive relationships between ground flora 

species and sycamore have been suggested. The'graph (fig 217 ) 

illustrates that some ground flora species may more commo'nly occur in 

woodland where sycamore is not present. Type lA (see fig 217 ) 

ancient woodland herbs and type 2B, Endymion non-:scriptus" are more 

commonly found ,in ancient woodland as might be expected. Ancient herb 

plants have evolved and owe their presence to a close re~ationship with 
, 64 

the coppice cycle of ancient woods (Rackham ), sicamore's distrib-

ution being more common in secondary woodland. Type 2A, moss, has a 

similar occurrence in sycamore and non-sycamore woodland, suggesting 

to the conservationist that bryophytic specie~ may not be totally 

threatened by sycamore expansion. In some of the ancient w60dland sites, 

particularly in certain compartments, moss cover was the only ground 

flora found. 'Moss cover was found commonly with ivy in secondary wood

land. The distribution of lB, Mercurialis, again may be the result of 

the characteristic' distribution of Mercurialis--in ancient'woodland. 

It is known that Mercurialis requires well· drained soils (Rackham 64 ). 

It could be that sycamore does not favour such soils. Plggot61 suggesrn 

(see text p. 52 ) that sycamore distribution is related to rainfall 

and hence presumably soil moisture. Some observations of sycamore 

exploiting microhabitats within woodland in the survey area may support 

this conclusion (see text p 280). Type 7B, Calluna,would appear to 

occur more often without sycamore. Again, this may be related to soil 

conditions. Ca'lluna was only recorded at the Knettishall Heath site 

(see fig 35 ) . This was on Breckland sandy soiJs (see text fig 53 ) 

with rapid drainage and a low nutrient status. Where sycamore was 

regenerating at this site, it was commonly found in' association with 

calluna clumps (see diagram,fig 220 ). 

Fig 220 Sycamore 
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Diagram of sycamore 
oak, birch,seedlings 
growing amongst 

Calluna clumps 



The micro climate and edaphic conditions inside the C811una clump may 

have supp6rted Piggot'~\iew that moisture is important to sycamore 

but it also may mean the Cal1una clumps are responsible for a higher 

nutrient status such as phosphorus. The commonly regenerating species 

of this area were pine, oak and birch. 

Type 4B grass sward does appear to be more common in non

sycamore woodland. This supports the original premise of the thesis 

that sycamore is not encouraged to regenerate amongst a grass sward. 

This is important and is a subject discussed at other points in the 
there is 

text (see page 284). Could it be tha~a reduced abundance of ground 

flora in ancient woodlan~~R~s been left to become derelict, and .that 

disturbed land devoid of plant cover such as disused agricultural 

land or pits has encouraged sycamore invasion? 

The division of species into clonal or individual forms and 

the pictorial representation of each species in terms of their 

morphological forms was made with the intention of examining whether 

particular morphological forms actually inhibited sycamore regeneratio~ 

The results were inconclusive. Clonal forms as well as individual 

forms were found in association with sycamore as were bushy forms like 

RUbus or grassy forms. Relationships could be explained by the 

distribution of species in relation to environmental factors other 

than any special relationship with sycamore. However, clearly,there 

does seem to be a relationship between the abundance of ground cover, 

its species type a~d the presence of sycamore even if this relationship 

is not yet fully understood. 
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Ground flora - Summary 

1. A classification of dominant ground flora types in the 

West Suffolk area was constructed. 

2. Sycamore tends to be more closely. related to open type ground 

cover throughout a.range of management conditions. This may 

be because sycamore r~presses ground flora or that sycamore 

favours invading woodland with open ground flora. 

3. Woodland with sycamore has a more common association with 

Urtica dioica, Rubus. sp., large leaved herbaceous plants and 

Hedera helix than woodland with no sycamore. 

4. Woodland with sycamore, is equally commonly associated with 

moss, reed sedge, tussock grass, Endymion non scriptus, 

Pteridium aquilinum as woodland with no sycamore. 

5. Woodland with no sycamore is more commonly associated with 

ancient woodland herbs, Mercurialis, grass sward and Calluna 

vulgaris. 

6. The conclusions drawn in 3, 4 and 5 above may indicate that 
, 

sycamore invasion is' favoured by the environmental factors 

that have already favoured certain species of ground flora 

or that sycamore inv~sionhas in itself changed the woodland 

environment to favour these species. The reverse of this 

argument could apply in the case of those species with which 

sycamore is not associated. Sycamore may not be favoured 

by the environmental conditions at these sites. 

7. The invasion of wood by sycamore is likely to create a 

change in the seasonal pattern of light ,conditions in a 

woodland and may encourage ground flora species that either 

have a very early spring growth period, are evergreen or 

have an autumn growth period . 

. 8. Sycamore invasion at Galluna heathland may be achieved by 

the exploitation of a moist micro-habitat with calluna clumps. 
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Chapter 10 

THE COMPETITIVE STRATEGY OF SYCM10RE 

Sycamore has been almost the only introduced tree species to 

approach a naturalised status in British woodland. This 'has also been 

true for the West Suffolk area. Sycamore has either been able to 

exploit niches not already fully utilized by native trees or it has 

displaced native trees from existing 'niches. The following text ,seeks 

to explore those aspects of sycamore's competitive strategy that have 

contributed to its ability to invade native 'woodland communi,ti'es. 

The seed strategy of sycamore 

It is through the dispersal of seeds that tree species are 

able to colonize new habitats: The adaptation-of seeds. is therefore 

very jmportant in determining the types of habitat that a tree can 

colonize. The physical qualities of seed types have been used as 

predictors of plant s~ecies' ability to colonize unstable or stable 

environments, (Macarthur and Wilson 39) ; e.g. large imm6bile ,seeds with 

abundant food stores for stable environments and small mobile seeds 

for colonizing unstable environme,nts. In order t9 ap.ply this hypothesis 

to the West Suffolk biome, stable and unstable environments have to be 

defined. It has been suggested (see p 186) that ancient woodlands are 

now in an unstable state in terms of their species structure. Abandoned 

arable land and. 'pits' would be considered to be unstable environments. 

Rackham 64 considers the £lassic view of climax status of yegetation 

in British woodland to be inappropriate. Anthropogenic interference 

within the West Suffolk rural environment has undoubtedly created 

instability. In fact, native woodland tree seed types show more 

adaptive differentiation than purely small and large. 

The tree species of the West Suffolk woodland flora were 

classified according to their phenotypic adaptation to dispersal. Dis

persal adaptation was considered to be a parameter of the potential 

of tree species to colonize new habitats. Nine dispersal guilds 

were identified (see figs 221 - 229 ) as a result of drawings of seeds 

taken from the survey area and from the notes of Hulme 33 , Step76 
12 ' 63 60 Crabtree , Stokoe 77 , Poru~a et a1 and Phillips . 
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Fig 221 Guild One - short dlstance dispersal 

S"camore Norway Maple 6eldMaole 

--3·ScJn--

Ash 

-O·Scm- -2cm--

Guild One consists of seeds adapted to wind dispersal. ,These 

seeds are relatively larger than Guild Two wind dispersed seeds.' 

Fig 222 Guild Two - long distance dispersal 

/. 
.Elm 

---O·6cm--- -1·Scm--

·O·1cm-

Guild Two are wind dispersed seeds of a smaller size than Guild 

One. 
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Fig 223 Guild Three ~ medium distance dispersal 

-1·5cm-
-1'5cm-

Guild Three are large seeds with no obvious adaptation to wind 

dispersal. Each seed may be dispersed by animals such as jays or 

squirrels but are not likely to pass in a' viable state through the gut. 

Fig 224 

Dogwood 

-o'6cm-

-o.6cm-

-1'3cm-

Guild Four - very long distance dispersal 

-Q'3cm-

------------.., 
Wayfarl.ng Tree Hawthorn 

{).8cm-
-o'5cm-

Berry trees with small inside seeds . 
adapted to animal dispersal i.e. birds. 
Seed may pass through gut; seed small 
enough also to be carried long distance 
by birds. 
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Fig 225 Guild Five - short or long distance dispersal 

Guild Five are large fruits with small 

seed. Fruits cannot be carried far by 

birds but 'seed may be dispersed by 

birds. Seed may pass through animals' 

guts. 

--,3·Ocm--

Fig 226 

-1·2cm-

Fig 227 

-2·Ocm-_ 

Guild Six - medium distance dispersal 

-1·0cm-

Large fruits 

Large seeds less likely to pass 
through gut than guilds four or 
five. Seed protected by hard 
case. Seed too large to be carried 
far. 

Guild Seven - Exotics, short'range 

Sweet Chesnut 

--2·San--
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Fig 227 

Fig 228 

(contd) 

Locust Tree 

1"Ocm 
--3"5cm-

Large fruits or pods 
mostly large seeds. 

Protective adaptations 

Guild Eight - long range to aquatic habitats otherwise 
short range 

, Adapted to dispersal by water' 

-1"8cm-

Fig 229 Guild Nine - short range 

Inyasiye Elm Does not seed disperse. Adapted to 

dispersal by suckering 
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Table 68 

Tree species in 

Occurrence of tree species in West Suffolk area 
hedge samples 

30m Hedge Samples 

Guild groupings 1 2 3 4 5 6 7 8 9 10 11 12 l3 Total 

Sycamore X X X X X X X X 
Field Maple X X X X X X 

1 ) Norway Maple 
Hornbeam 
Lime 
Ash X X X X 

Birch 
Elm X X X X X X X 

2) Pine , 

Willow 
Poplar 

Oak X X X X X X 
3) Hazel X X X X 

Beech 

Elder X X X X X X X X X 
Hawthorn X X X X X X X X X 
Guelder 

4) Wayfaring tree 
Spindle X 
Holly 
Dogwood X X 

~ 

5) Apple 

,Cherry X 

6) 
Greengage 
Blackthorn X X X 

Yew 

Sweet chestnut 

7) Horse chestnut 
Locust 
Walnut 

8) Alder X 

9) Elm X X X X X X 
X 

Thirteen 30m samples of hedges were taken during the 

general survey (positions illustrated as (H) in fig 184 ). 
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,.------------------

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

Analysis of guild occurrences 

, Numerical occurrences as totals of each woodland 
type 

Individual 
Tree species in Guild Totals 

Totals 
Guild grouping's 

Hedge 
Anc. Sec. Hedge Ancient Second'ry 

Ivd \'!d \'7S NS IVS NS WS NS 

Sycamore 8 17 33 
Field Mai)le 6 27 2 
Norway Maple 1 

18 10 77 
Hornbeam 8 1 

94 59 26 

Lime 
Ash 4 43 22 

Birch 11 6 
Elm 7 15 15 
Pine 2 1 7 7 35 35 35 35 

Willow 1 
Poplar 1 

" 

Oak 7 48 27 

Hazel 4 36 1 11 11 86 86 29 29 

Beech 2 1 

Elder 9 10 22 
Hawthorn 9 11 7 
Guelder 8 
Wayfaring tree 5 21 21 45 45 34 34 

Spindle 1 7 2 
Holly 2 3 
I?ogwood 2 2 -

Apple 1 1 1 

Cherry 1 2 
Greengage 1 1 
Blackthorn 3 4 4 3 3 1 1 
Yew 

Sweet chestnut 2 5 
Horse chestnut 1 1· 
Locust 1 1 4 4 7 7 

Walnut 

Alder 1 7 ' 1 1 1 7 7 1 1 

Elm 
7 15 15 7 7 15 15 15 15 

Total 69 61 289 272 182 149 

Figures for cherry, greengage, apple, guelder rose~ spindle, 

wayfaring tree taken directly from Record Card, 2 of ,the general 
survey 
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Table 70' % occurrence within total sample for 
each vegetation type 

Guild nos. 

Habitat types 
1 2 3 4 5 6 7 8 9 

Hedge with sycamore 26.0 10.1 15.9 30.4 0 5.7 0 1.4 10.1 

Hedge without sycamore 16.3 11.4 18.0 34.4 0 6.5 ,0 1.6 11.4 

Ancient woodland with 
sycamore 32.5 12.1 29.7 15.5 0 1.0 1.3 2.4 5.1 

Ancient woodland 
without sycamore 28.3 12.8 31.6 16.5 0 1.1 1-.4 2.5 5.5 

Secondary woodland 
with sycamore 32.4 19.2 15.9 18.6 0.5 0.5 3.8 0.5 8.2 

Secondary woodland 
without sycamore , 17.4 23.4 19.4 22.8 0.6 0.6 4.6 0.6 10.0 

The percentage occurrence of each guild in the tree 

community sub-categories -hedge with sycamore, hedge without sycamore, 

ancient wQodland .with sycamore, ancient woodland without syca~ore,. 

secondary woodland~with sycamore and secondary woodland without 

sycamore - are shown in table 70. The anal·ysis of species occurrences 

( tables 18 - 21,' see pp 78 - 81 ) recorded in the general survey 

provided the data for table69 and the subsequent calculations of 

percentage occurrence (table 70). Percentage occurrence was considered 

to be 

% occurrence 

the number of occurrences of a dispersal 
__ ~g~u~i~l~d~i~n~a~w~o~o~d=l=a~n~d~t~y~p~e~ ___________ X 100 

the total number of occurrences of all 
dispersal guilds in that woodland community 
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Occurrence of dispersal guilds 

Fig 230 
Ancient woodland MhO"t sy:e 

123456789 

dispersal guild numbers 

Fig 232 

Secondary woodland 
without sycamore 

%Oc 

:hIfLwJ 
1.23456789 

dispersal guild numbers 

%Oc 
Fig 231 

10 

Ancient woodland 
with sycamore 

2 3 4 5 6 7 8 .~ 

dispersal guild numbers 

Fig 233 

Secondary woodland 
.with.sycamore 

13456789 

dispersal guild numbers 

Ancient woodland without sycamore (fig 230 ) and with sycamore 

(fig 231) indicates a predominance of guilds 1 and 3: large wind 

dispersed seeds and large nut seeds with fewer small seeded berries 

(guild 4) and small wind dispersed seeds (guild 2). However, eight 

out of ten dispersal guilds are represented. The great age of ancient woods 

implies that, in terill~ of natural ecological succession, they should be stable 

woodlands. ·The diversity of dispersal guilds refutes the hypothesis that 

stability favours a certain seed phenology. It would seem more likely 

that the d.iversity .of p~enological adaptations to dispersal present in 
~ , . , ) 

ancient woodland has contributed to the diversity of species present. 

at woodland sites. There is a greater propor.tion of guild 1 in 

ancient woodland with sycamore. This is due to the presence of syca

more. If the ancient woodland without sycamore is considered to be 

representative of stable woodland based on an equilibria of seed types, 

woodland stability ,for ancient woodland with sycamore will only be 

·achieved by the replacement by sycamore of ~ guild 1 species. Ash is 
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regenerating in ancient woodland and it is, therefore, likely that 

sycamore is replacing field maple. 

Secondary woodland is more recently colonized woodland than 

ancient woodland. It is therefore likely to be a less stable environ

ment. Fig 234 illustrates that the large wind dispersed seeds guild 

(guild 1) in secondary without sycamore is less well 'represented than 

it is in both forms of ancient woodland. Dispersal to secondary wood

land has favoured guild 2, small wind dispersed seeds and small berry 

bird transported species. This suggests more rapid dispersal of 

guilds 2 and 4 than guilds 1 and 3. The abundance of guild 2 in 

secondary woodland confirms the theory that unstable woodland favours 

small seeds. Presuming that ancient woodland, in its early stages of 

colonization, had a guild distribution similar to that of secondary 

woodland without sycamore, it is likely that species of guild 1 and 

guild 3 are ,actually likely, in some cases, to be invaders' of existing 

woodland rather than colonizers. The abundance of guild 1 in .secondary 

woodland with sycamore illustrates this invasion of woodland by sycamore, 

a guild 1 species. 

Fig 234 

Hedges without 
Fig 235 

sycamore Hedges with sycamore 

%Oc 

hill n .-1] 
'1L34S6789 

~ n 1iJiLL 0 r==D 
1 2 3 4 S·...l-.:6;:-J--::7=-==a::='--::g:-' 

dispe'rsal guild numb.ers dispersal guild numbers 

The distribution of dispersal guilds for hedgerows suggests 

a greater proportion of guild 4 berry trees than at 'woodla~d sites. 

The presence of exotic trees, guild 7, is relatively infrequent in all 

woodland cat~gories. 
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Fig 236 

Distribution of exotic 
species in Epping Forest 

(drawn from Lloyd 38) 
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Fig236 illustrates the distribution of invasive exotics in 

Epping Forest. Butcher's Broom which would be in guild 4 has penetrated 

the wood pasture to the greatest extent. Naturalization of exotics 

other than sycamore may be limited to some extent bi their·dispersal 

adaptation. From the dispersal guild analysis it could be suggested 

that Macarthur and Wilson's 39 model of adaptive strategie~ should 

be modified to include> invasive species. It has been shown that 

sycamore has a limited potential to disperse and colonize isolated sites 

before other more readily dispersed species, such as those of. guild 2 

and guild 4. However it would seem to be ideally adapted t~ invasion 

of existing woodland, altho,ugh it is probable that anthropogenic 

factors have increased sycamore's ability to disperse and colonize 

potential secondary woodland sites. 

Factors that enable sycamore to compete as an invasive species 

It has been suggested that sycamore is specialised for an 

invasive strategy. This is not a unique strategy. Elms are often 

invasive, using stolons to expand their populations in woodland. 

Sycamore has several characteristics that make it an eff~ctive invader. 
30 ' 

Helliwell states that : 

"there are few native species that are more shade tolerant 
than sycamore." 

Sycamore in the West Suffolk area and in Epping Forest was found 

regenerating beneath many different canopy types. This supports the 

hypothesis that shading does not, in most circumstances, exclude 

sycamore invasion. In its native range,> sycamore grows in association 

with silver fir. Silver fir is more shade tolerant than most 

native species (Helliwel1 30 ) with the possible exception of beech. 

It has been suggested (Rose 65 ) that sycamore in its native range 

has to compete with silver> fir and therefore produces mixed species 

associations. Sycamore, in Britain, may therefore be exploiting an 

ecological niche as an invader beneath existing canopies with no 

competition from a native spec·ies. The broad belt inv'asions (see p240 ) 

suggest that in many cases invasion is no~ related to the pattern of 

shading of woodland canopies. 

Preliminary observations indicated that sycamore saplings 

and poles have considerably larger leaf sizes than mature sycamore. 

295 



It· 
I 

Large leaves on mature trees would be likely to be disadvantageous 

by reducing the light reaching all levels of an individual tree's 

canopy. A small lower branch was removed from a mature ca~opy 

standard tree at Great Barton Wood and a pole tree was felled. The 

lengths and widths of all leaves on each sample were measured 

according to fig 237. The results were put into Scm classes and 

are illustrated on histograms fig 238 and fig 239 , for both leaf 

width and leaf length. The data from which these histograms were 

extracted can ,be seen in table 71. 

Fig 237 

Fig 238 

Histogram illustrating 
distribution of leaf'widths 
for Po and CnSt 
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Fig 239 

Diagram illustrating 
the technique used to 
measure leaf length 
and leaf width 

Histogram illustrating 
distribution of leaf ,lengths 

for Po and CnSt 
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Table 71 

Leaf of 1 
Tree type 0-4.9 

, 

Pole width' 36 

Mature width 32 

Pole length 35 

IMature lengtb' 30 
, 

Pole width ,18.3 

Mature width 26.4 

Pole length 17.8 

Mature'length 24.7 

Leaf lengths and leaf widths of canopy standard 
and pole trees in Great Barton Wood 

5cm classes 
2 3 4 5 6 

5-9.9 10-14.9 15-19.9 20-24.9 25-29.9 Total 

48 49 39 20 4 196 

47 26 13 3 0 121 

69 70 ,22 0 0 196 

71 18 3 0 0 122 

percentage occurrence 

24.4 25 19.8 11.2 2.0 

38.8 '21.4 10.7 2.4 0 

35.2 ,35.7 11.2 0 0 

58.6 14.8 2.4 0 0 

The canopy tree had leaves tending towards smaller size,than for 

pole trees. Whilst this is not conclusive proof of sycamore saplings 

and poles having larger leaves than more mature sycamore, it does 

indicate that such a relationship might exist. Large leaves could be 

~dvantageous to invasive sub-canopy sycamore, by shading the seedlings 

and saplings of existing species and by maximising the sycamore's 

photosynthetic effort. If these factors are related to the photoperiod 

of sycamore saplings and poles (see text p 280) then it can be seen 

that sycamore can be particularly competitive at sapling and pole 

stages in 'native woodland. 

Height M 
I 

9 

Fig 240 a diagrammatic comparison of a 
typical oskar, pole and sapling at 
Great Barton Wood 
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A typicaL oskar, pole and sapli~g:were also drawn to scale (fig 240 ). 

Each tree had a very narrow lateral branch width. This may allow 

higher densities of saplings in a given area, such as those noted in 

the sapling clumps at Pakenham W90d and Longham Hills Wood. The number 

of branches would not seem to increase between sapling stage and pole 

stage. Growth is achieved by ,ste~ ~longation producing an 'etiolated' 
, , 

,form. The fast growth rate of sycamore in comparison with native tree 

species (Stern 78 ) undoubtedly<c~ntI-ibutes to sycamore's invasive 

potential., There is a clear phenological difference between oskar 

and sapling ,forms. This could'repr~sent a difference in the invasive 

strategy'of the two forms. Sycamore appears to, have some flexibility 

in its invasive form that may allow i~ fully to exploit changes in 
, , 

the native canopy structure that may occur subsequent to an initial 

sycamore' invasions. Rackham 64 "has illustrated that masti~g has had 

a significant effect on the specie,s composition of a disturbed site 
, , 

on disused commons in Hertfordshire. Sycamore, is, 'in other ways, a 

highly,'flexible ecological strategist. Invasions and colonizations 

occur in a wide variety of habitats,in the West Suffolk area. 

SY,camore invasion of woodland might be assisted by the seed 

prod)Jcing potential of sycamore. Some of the common native tree species 

have a habit of not seeding every year (Matthews 44 ). Sycamore 

seeded abundantly in the years 1983-1986 indicating seeding in most 

years. ~{lvertown71 and Janzen '34 : suggest a positive survival value 

for masting trees. This may be so for colonizing species or climax 

type tree communities but invasive sp'ecies such as sycamore are likely 

to be favoured by seeding every year. Suitable regenerative conditions, 
," 

such as ihose produced by coppicing, disturbance or the death of an 

,existing tree, ffiight onlj be temporary. Therefore a yearly seed yield 

'would seem more likely to capitalize on the regenerative niche created. 
, , -

The ability of sycamore to seed every 'year -mi'gnt be a funct,ion of its 

tolerance to the British climate. The yearly seeding could represent 

a greater fitness (Silvertown 70 ) than for native species in the 

British climate. Matthews~4 has found various climatic factors to 
90 ' " "14 

be related, to masting. Holmsgaardand E1S, Garman and Ebel 

propose that seeqing can reduce growth in some tree species. It may 
, " 

be that non-invasiv.e species gain a,comp~titive advantage from growth 

rather than seeding. 
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Fig 241 

Actual size 
illustration of a two year 
old sycamore seedling found 
on unused arable headland 

short lateral ____ ~,..... 

roots 

.--------long tap root 
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Fig 242 

Actual size illustration 
of. a two year old sycamore 
seedling found at Langham 

.Hills ancient woodland 

Sort tap root 

L ______ . 
300 



Phenotypic flexibility can also be seen in the rooting 

structure ~f sycamore. Fig 241 illustrates a two year old colonizing 

seedling found at Stanton Grundle in unused arable headland. The tap 

root penetrates far deeper than the invasive seedling of Langham Hills 

Wood (fig 242). However, the lateral roots of the Langham Hills 

seedling ha~~ a greater spread than for the Stanton Grundle seedling. 

This could be a competitive strategy to minimise root competition in 

the woodland soil environment or a response to the different environ

mental conditions at each site. 

Conservationists have proposed that sycamore supports far 

less wildlife than native species. This might be expected, for 

native wildlife has had only a relatively short period to become adapted 

to utilizing the sycamore as a food resource. If this is indeed the 

case, the invasive potential of sycamore will have undoubtedly been 

increased by its immunity from predation. 

The most commonly quoted source for this argument is 

Southwood 73,74 He suggests that invertebrate fauna to tree association 

is dependent on the duration of existence in Britain of a particular 

tree species following glacial retreat and its accumulative abundance 

thereafter. Sycamore is suggested to have from only 5-10% the number 

of associated insects as early British immigrants oak and birch. 

Southwood's 73 1984 figures increase sycamore's associated invert-

ebrates to between 10-15% of birch and oak. Southwood has concentrated 

particularly on the primary consumer insects. 

Ward 85 and Claridge and Wilson 9 have observed that the 

geographical size of species communities is closely related to the 

abundance of phytophagous fauna. The large scale expansion of sycamore 

populations, which has been shown to be relatively recent in the West 

Suffolk area, may be encouraging a greater abundance of phytophagous 
. 43 

fauna. Mason and Macdonald have recorded a far greater abundance 
. 74 

of phytophagous fauna than Southwood 1984 records., Sycamore is an 

ins7ct pollinated,species unlike many native species. 

that this encourages association with insect fauna. 

It.is probable 

Jones,35 records 

of insect flower visitors include greater abundance and diversity 

of hemiptera, homoptera and hymenoptera. In fact, there is considerable 

evidence to suggest, that the invasion of native woodland by sycamore 

has not been effected by an immunity of sycamore to the exploitation 
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of native macro or micro fauna and fungi. Species ,that have been 

recorded in association,with sycamore by vari6us a~thors are 

B 
3 ," 22 

Diamond ark disease - Bevercombe and Rayner ,: Gregory and WaIler 

Sooty Bark disease -
'21 fungus - Gregory 

, , 67 
Pearce 5? , Pawsey 55 , Rawling 

40 
H~lix aspersa - Macintosh 

unidentified 

86 Urquart grey squirrel - Burgess 6 
, deer species 
68 

,Short~n, leaf 
50 mining insects - Opler 

, ' 84 
Thylocobine leaf hopper - Whittaker 

91 brown tail moth larvae,Euproctis chrysorrhoea - N~London Polytechnic 
2 ,,' 37 ' 

field mice and ~ole~ - A~~by sheep - Linehart and Whelan ; 

pheasants Mowat 92 and the leaf black spot .. Rhytissima acerinum. 

Sixty two ~ercent of the sapling, pole and oskar leaves 

recorded at Great BartonWood (see P267) had l~af,black spot. Sixty 

eight percent of the leaves ,of the tqree trees showed signs of 

predation. Considerabl~ numbers of the leaves were covered with raised 

red nodules. These 'are" cOlnmon on sycamore. They',may be formed ,as a 

result of the egg 'laying of leaf hoppers or other insects., They must 

surely interfere ~ith the photcisynthetic effort of;~ycamore leaves. 

Sawfly larvae were found on, the Great Barton trees (fig 240 ) . 

Fig 243 

32mm 

lea'f 

Saw fly iarv(; 

on sycamore 

'leaf 

The species mentioned feed directly from sycamore and are therefore 

likely,to be inhibitors of sycamore's invasion. Their presence'does, 

however, illustrate that native biota are capable of exploiting 

sycamore as a, food resource. 
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Sycamore produces considerable quantities of sugary sap from 

leaves and bark. This may be a protective mechanism to encourage 

organisms to eat the sap rather than the leaves themselves. Aphids 

were present in large numbers on the canopy standard sycamores at 

Great Barton Wood and these are the probable source of food for 

secondary consumers, such as arachnids and ladybird larvae :which were 

found in considerable numbers in association with the Great Barton 

trees. Whether species are becoming. adapted to the sycamore more than. 

to other native species will be the true test of the degree to which 

sycamore can become fully naturalized in the British Isles. An 

immature green bush grasshopper,(fig 244), found on the mature sycamore 

c~nopy standard at Great Barton Wood was identical in colour and of 

very similar form to unripe sycamore seeds on which it was found. 

Fig 244 

An immature green bush grasshopper· 

Its colour was identical to unrip~ 

sycamore seed. Its adult form 

even more strikingly resembles 

the form of a sycamore seed. 

Fig 245 

dorsal 
vjew 

Perring 58 and Hardey 26 suggest that invertebrates 

found on sycamore are often used as a food ·resource for tit species, 

(species Parus). It may therefore be argued that sycamore's expansion 

of population is not entirely due to its status as an exotic and there-

fore an alien to native tree population regulating organisms. The tree 
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would appear to be becoming fully naturalized. Even its litter has 
, 75 

been found to be suitable for the wood ant (Formica rufa) ,(Skinner ). 

However this does 'not rul~ out the effect of changes in predation or 

disease of other species that may encourage sycamore. 

A final consideration that might have encouraged sycamore 

invasion is the formation of sycamore sub-species. Watt, Tansley and 

Godwin 82 have concluded that sub-species of native trees such as 

Quercus petrae and Quercus robur or Crataegus monogyna and Crataegus 

oxyacanthoides may have evolved in post-glacial times in accordance 

with adaptation to different environmental pressures. Preliminary 

observations have suggested that sycamore can show remarkable 

variability and flexibility in form, such as in leaf size and shape and 

seed size and shape. Sycamore has the ecological flexibility to invade 

or colonize a wide 'variety of different habitats. The possibility 

that sycamore is adapting and forming ecologically segregated sub

species to meet the demands of an environment beyond its native range 

should not be ruled out. 

Summary 

1. The sycamore's seed adapt ion for dispersal is comparable to 

field maple, Norway maple, lime, ash and hornbeam. 

2. Ancient woodland tree species contain a wider diversity of 

seed adaptation than secondary woodland. 

3. Seed adaptation of sycamore and native tree species may relate 

to their ability to colonize or invade. 

4. Sycamore is a shade tolerant species. 

5. Sycamore changes its le~f form as it develops to maturity. This 

may relate to its ability to compete as a sapling. 

6. Sycamore appears to show flexibility in its growth form which 

may enable it to exploit a variety of niches. 

7. Sycamore is unlikely to be less limited by predator' pressure 

than native tree species, although in the past, this may not 

have been so. 

8. Syca~ore criuld have the genetic flexibility to form sub-species' _ 

or, at least, ecologically differentiated species. 
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Chapter 11 

CLIMATE A possible clue to Sycamore's Competitiveness in the 
British environment 

In order tb analyze the competitive relations of sycamore 

with other native trees, one must be sure to take the ,evidence that 

can be gained from _present distribution in the appropriate context. 

For instance, in ancient woodland (a large portion of the West Suffolk 

survey area) up to ~ thousand years of anthropogenically managed tree 
64 

selection has taken place. The woodland classification's of Rackham 
59 ' 

and Peterken are largely based on such woodland. 

Ancient'woodland management has without doubt affected any 

natural competitive -balance between native species. Trees have been 

selectively planted and felled. Others have been coppiced which 

prolongs their natural life and reduces their seeding capability, 

whilst the actual environmental conditions for regeneration' may have 

been distinctly affected by ancient woodland management~ More 

recently, the effect of other woodland management practices, the 

dereliction of ancient techniques and the destruction of considerable 

amounts of woodland has also interfered with the natural competitive 

balance between species in British woodland. 

The expansion of sycamore populations will also interfere 

with this natural balance. The study of the West Suffolk survey area 

attempts to provide an impression of this interference based on exist

ing woodlands. However, the dereliction of ancient woodland and the 

formation of small areas of secondary woodland sugg-est that, at least 

in the rural environment of West Suffolk, a return to the dominance of 

natural limiting -factors rather than anthropogenic limiting factors, 

as 'may be_the case in ancient woodland, might be significant,despite 

the working conservationists' attempts to, reintroduce traditional 

ancient woodland management techniques. 

Therefore, it-has been considered necessary to conduct a 

brief review of the status of native trees in British woodland begin

ning at a stage prior to the full scale ancient management of woodlands. 

This review also addresses itself to the interesting question of why 

sycamore has actually been absent from the British native tree floral 

throughout 

305 



its post glacial history, but, yet it appears to floutish in the 

twentieth century. The answer to this question might only come from 

studying woodland'sites no ~onger being constrained, in terms of the , 
competitive balance of their constituent ~pecies, by woodland 

management techniques. 

A hypothesis that accounts for the comparatively recent 

success of sycamore might also give a much clearer indicatron of the 

existing competitive relationships of native species. Sycamore 

provide~ an almost unique ~~ample of the large ~cale naturalization of 

an exotic tree species. Sweet chestnut and rhododendron have also had 

some success but on a localized scale. It has not been possible to 

gain sufficient environmental data from sycamore's native range which 

would have provided greater support to this, section. However, it has 

at least been possible to form a hypothesis that relates climate to 

inter specific tree competition following glacial retreat and to use 

this hypothesis to estimate the status of tree species and', in partic

ular sycamore, und~r the present climatic conditions. 

From the moment the last(Weichselian) ice age retreated, 

the wildwood of Britain represented the northerly extension of the 

continental virgin forest. It is possible to present a strong 

correlation between climatic fluctuations since this time, 10,000 h.c. 

and the competitive status of each species; a correlation that may h~ 

critical to our understanding of the present day success of sycamore 

and the apparent demise of other native species. 

The general distributions of native trees will be interpreted 

under the headings of each accepted geological phase. Lamb 36 has 

been used as the source of the climatic information. 
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Fig 246 illustrates the continental distribution' of tree 

dominance in the Old Dryas period 10,000 - 9,000 BC. Birch has 

reached England; oak, elm and hazel are in Southern France. The 

climate was slowly warming following glaciation. 

Fig 246 

Old Dryas 

Birch 
Pine 

Alder, O,ak,,' Hazel, Lime 

Following the Older Dryas there was a colder period, 9,000 -

8,000 BC known as the Allerod which possibly pushed back the birch 

northerly tree line to Germany and pine further back to South Germany. 

Following the Allerod, the climate again c~ntinued. to watm through the 

Young Dryas and Pre-Boreal phases, 8,000 - 7,000 BC. Birch, by this 

time, had reacl1ed and was dominant in Northern Britain ,whilst pine was 

dominant in the South; juniper was also noted to have a northerly 

distribution, especially in Denmark. Oak, elm and hazel have pushed 

north to Germany by this time. Fig247 illustrates these latitudinal 

zonations. 

Fig 247 

Young Dryas
Pre-Boreal Birch 

Pine, Juniper 
. Alder 

Oak, Hazel, Elm, Llme'l 

Beech, Ash, Hornbeam, 
Field maple 

Subsequent to the Pre-Boreal was the Boreal 7,000 - 6,000 BC. 

Perhaps the most significant species migration in this time was that of 
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hazel. The Borea1 epoch again repr~sented increasing climatic warmth 

and retreat of glaciers .. Hazel spread nor.thwards as far as Sweden. 

Mixed oak woodland also began to spread to Britain (see fig 248). 

Birch 

Fig 248 

Pine Elm 
Boreal Oak, Hazel, Lime, Alder,/ 

Beech, Ash, Hornbeam, 
. Field maple 

Following the Borea1, the climate warmed to what has been 

considered to be a climatic optimum. The F1andrian period 6,000 -

3,000 BC possibly represents a phase of optimum conditions for the 

British decidU~~ldWOOd. Lime was particularly widespread during 

this period as wa~lm, oak and hazel. Importantly, during the 

F1andrian, the British Isles became isolated from the continental ~fl 
forest blocks. Beech, ash, hornbeam and field maple were the last 

species to colonize the British mainland significantly later than the 

species already mentioned. Any climatic deterioration following the 

F1andrian climatic optimum could no longer be translated entirely into 

migrations of species southwards in.accordance with their climatic range. 
Fig 249 illustrates the F1andrian period. . 

Towards the end of the F1andrian there was a decline in temper-

ature which corresponded to a major 'change in the composition of the 

F1andrian wi1dwood, notably the large scale reduction of elm and lime 

popu1ations. 

Fig 249 

Flandrian 
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Following the dip in temperatures 3,500 - 3,000 BC the 

climate again warmed, although not to the Flandrian optimum. This 

period is known as the Sub-Boreal, 3,000 - 1,000 BC. From 

the Sub-Boreal records of oaks in Fenland deposits (Godwin 19 p203), 

it would seem that oaks may once have grown significantly larger than 

they do today achieving 27.5m before the first branch. This could 

suggest that the climate was more favourable to oak growth than the 

prese,nt day. 

Again,following the Sub-Boreal,the climate became cold er and 

West 83 quotes evidence of a wildwood retreat from its northern limits, 

again in accordance with individual species temperature tolerance. 

This period, known as the Sub-Atlantic, was between 1,000 - 500 BC. 

From this stage in the bioclimatic history of the British Isles, the 

analysis can be carried out at a micro chronological level. From the 

climatic deterioration of the Sub-Atlantic the temperature increased 

to an optimum at 1300 AD. This period represented the beginning of ' 

woodland management in Britain and corresponds to a Middle Ages warm 

epoch. From 1300 to the period 1550 - 1750,'the Little Ice Age', 

the climate again cooled. British woodlands at this time~were nearly 

completely managed. From 1840 - 1945 a slight warming of the climate 

may have occurred but from this time cooling may be taking place. 

How these climatic changes have affected the evolution of 

the British tree flora is difficult to assess for there,are many other 

variables that may affect woodland composition. However it appears 

that there was firstly a distinct'zonation in time and space of trees 

as they recolonized the British mainland. Each map illustrates 

the basic associations of tree species at each stage of recolonization. 

(see figs 246 - 250) . 

Fig 250 

The present 
day 

northerly 
limits of 

trees 

(Rackham) 

Pine . 
Ald eBlrch 

er Elm 
r---------------~~--------~---------.Hazel 

~------.Sycamore introduced 
r=====~=f====~~=i==~1t===t======~~A~s~h~. I Oak 
r-~~~-+----~-r~--,-~--~------__ Lime 

~~~~~~~~~~~=======F======~~B~e~e~c~h~Field maple I Hornbeam 

r-----~--------------------~------_eSycamore native 
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The present day distribution depicted by the latitudinal 

northerly limits of tree species suggests that there are distinct 

climatic limitations to most native tree species that restrict 

further northerly colonization. 

Sycamore did not arrive .in Britain following glaciation. 

Its present native northerly limit is far south of the native Brit~sh 

associations (see fig 250). It appears to be mainly restricted ·to. 

mountainous regions of Southern and Central Europe (see fig 25l},' 

,although it has extended its range by introduction. 

Fig 251 Map illustrating native, colonized, locally abundant 
and introduced ranges of sycamore in Europe 

Rose ~?- Field.Guides) 

Post-glacial continental 
colonization or introduction 

Introduction of sycamore 

.Native range (Jones) 

Locally abundante 

Cooper'lO suggests that the onlj area in Europe where sycamoie produces 

pure forest is·in the Thuringian Forest where it grows to 4,400 ft. It 

may also grpw at 5,000 ft above elm in France and Switzerland. 
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Much of the investigation carried out in the West Suffolk 

area has given clues to reaso~s why sycamore failed to colonize 

Britain; Northern France and the Low Countries following glacial 

retreat. These are based on its success at colonizing a variety of 

woodland habitats within the survey area. The most obvious hypothesis 

might be based on climatic limitations. Sycamore may once have found 

the British climate less favourable than it does today or, as the 

evidence· suggests, that native trees were once more competitive in the 

British climate than they are today and hence excluded sycamore by way 

of competition. 

To ana1yze completely this hypothesis would be difficult 

given that climate is made up of many factors that may affect 

individual tree species in different ways and it would appear that 

since post-glacial reco10nization there have been significant 

variations in the climatic regime. However, perhaps most.important1y, 

it can be recognised that there has been a fall of 3°C in the annual' 
. h F1 d' . LamtL ( 36 ) 1 d . h f b Ipean temperature Slnce t e an rlan perloa./lt cou t ere ore e 

contended that this fall in tempe~ature has created climatic 

conditions that are more comparable to sycamore's native range 

in upland communities in Mid and Southern Europe and climatic 

conditions that are. less favourable to many native species. 

Table 72 demonstrates some of the available 

evidence to support the theory that it is climatic alterations that. 

have given sycamore the competitive edge in present day Britain. 

Fig 252 Prehistoric 
hazel 

:!;~. Pr.esent day 
hazel 
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'Table 72 Relationships between Tree Distributions and Climate in Post Glacial Britain 

\ I 
: 

~pecies Post Glacial ' Flandria,n Post Flandrian Present day distribution. and 
Recolonization Distribution physiology 

~---,-- P-' 

Birch Early Northerly Northerly upland Le. Scotland 
colonizer upland some secondary sites 

Pine Early Northerly Northerly upland i.e. Scotland 
·colonizer upland some on impoverished sites 

Hazel Mid coloni,zer All of lowland Hazel may have Poor regeneration last 40 years 
Britain except grown taller in (Rackham 64 p209) 

historic times 
, 

. North 
Thrives in cool oceanic climate 

(Rackh'am 64 ( LamJJ3 6 p79) 

p203) Present distribution more 
southerly than in Flandrian 

(West 83 ) see fig 252 

Alder Mid 
·colonizer All of lowland Wet land sites, plateaux~ valleys 

Britain but 
particularly Can bear viable fruit at -49°C 

wetland sites (Macvean 42 ) 
, 



Table 72 (contd) 

Relationship? between Tree Distributions and Climate in Post Glacial ,Britain (contd) 

Species 

Elm 

Lime 

Oak 

Post Glacial 
Recolonization 

Mid 1 ' 'co onlzer 

Mid 1 ' co onlzer 

Flandrian 
Distribution 

Most of lowland 
Britain 

Dominant tree 
in lowland 
Britain 

Abundant except 
in far north 

'Grew much larger 
in Sub-Boreal 

(Godwin 19 ) 

Post Flandrian 

Declining in 
numbers 

Declining 

Beech replaces 
it in southern 
lowlands 

It seeded more 
in middle age 
warm epoch but 
lessened in 
little ice age 
- historic 
recording 

(Rackham 64 ) 

Present day distribution arid 
. physioiogy 

Invasive elms no longer seed 

Susceptible to disease 

Does not produce viable seed, very 
infrequent masting 

Relict in ancient woodland 

Seeded after very hot summers of 197E 
and 1983 

(Rackham 6~ ) 

Absent from Scotland' (see' fig 253)· 

Oak then beech replace lime (Tubbs80 ) 

Quercus petrae common in uplands 

Quercus robur - lowland but a lot of 
mixing with Q.petrae and hybridizatior 

Limited regeneration-mast seeding 
3-5 year intervals 

Widespread distribution 

Possible slow growth r:ate 

Does not open leaves until June 



Table 72 (contd) 

Relationships between Tree Distributions and Climate in Post Glacial Britain (contd) 

Species 

Ash 

IF'ield maple 

Beech 

Hornbeam 

Post Glacial 
Recolonization 

Mid - late 
colonizer 

Mid - late 
colonizer 

Late 

Late 

Always late 
Coloniz,er in 
previous 
inter-glacials 

(Rackham 64 ) 

I Flandrian 
Distribution 

Very 
southerly 

Very 
southerly 

Post Flandrian 

More common after 
elm decline 

May ,have been more 
northerly than 
today 

More northerly in 
Anglo-Saxon times 
after elm decline 

(Moxey 47 ) 

(Giling 17 ) 

Present day distribution and 
physiology 

Freely regenerates, seeds every year 
- seed takes two years to germinate 

opens leaves late 

Montane species on the continent 

Widespread but common in some upland 
in Derbyshire 

Fast growth rate 

Southerly distribution 

Masts after warm summerS(Matthews44 ) 

Southerly distribut~on (see fig 253) 

Southerly - some relict population 
in East Anglia and Midlands in 
ancient woodland 

(see fig 253 ) 



Fig 253 Map illustrating some present and past distributions 
of native tree species 

• 
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Lime absent in Flandrian 

Beech, Hornbeam, Lime 
and Sweet chestnut 

o Relict lime 

predominant 

4t Relict Hornbeam 

~,_-Present northerly limit 
'of Wild Service 

o 
o 



Table 72.( 90ntd) .. 
Relatlonshlps between Tree Distributions and Climate in Post Glacial Britain (contd) 

Species 

Sweet 
Chestnut 

Wild 
Service 

Black 
Poplar-

Sycamore 

Post Glacial 
Recolonizatior 

Flandrian 
Distribution 

Never in 
Scotland 

More common
in this period 

Post Flandrian 

Introduced by Romans far to 
the north. of normal range 

Possibly once produced 
viable seed 

Expanded in medieval warm 
epoch 

Disappeared from Forest of 
Dean 1565-1686 - corres
ponding to little ice age 

Introductions 

Present day distribution and 
physioloqy 

Southerly distribution 

Rarely produces viable seed 

Very rare southerly distribution 
(see fig 253 ) 

Very rare 

Does not form pure woodland on 
Continent 

Very fast growth rate - seeds every 
year - opens leaves early 

Only deciduous tree to grow in I 
Orkneys (~urroughs 7 ) 

Forms upland woodland with silver 
fir on continent 

Last tree in tree line W.Yorks 

(Gillingham) 18 



Tabie 72 gives some clear indications of the response of 

native tree species to changes in climate. It is apparent that oak, 

field maple, lime, elm, hornbeam, beech and swe~tchestnut are at 

present at the northerly and altitudinal limits of their climatic 

range. They may be responding in various ways, 'such ~s having slow 

growth rates~ or reduced seeding capabilities or li~ited demographic 

distributions in Brit:ain. ' Only ash would seem tob~ capable of 

successfully seeding every year and capable of 'having a relatively 

fast growth rate in comparison with sycamore. It is interesting to 

note that both species are thought to be commonly montane species on 

the continent. It can be contended that sycamor~'did not migrate to 

Britain with other native species as it was simply outcompeted by 

these species which both grew and regenerated more successfulLy in the 

slightly warmer than present post glacial climate. Other sections of 

the text have sought ,to ana1yze the dispersal potential of sycamore 

which may have also contributed to its inability to colonize the new 

habitat created by the last retreating ice sheet. Importantly, it has 

been seen that sycamore is slow to invade large unbroken woodland and 

it may not be able to,~raverse ~reat distances between isolated woods. 

Britain's physical isolation from the continent has not been respon

sible for sycamore's absence from Britain. Sycamore is not found 
, '" 65 

naturally in Northern France, Rose . However, the relatively slow 

potential for this rate of,change of tree communities combined with the 

long history of woodland management in Britain has probably helped to 

maintain ~pecies ~hat would not continue to be successful in a fully 

natural ecosystem under present climatic conditions. Without using the 

predictors of the survey of West Suffolk woodland, it could be argued 

that ash and sycamore appear to have the most favourable responses to 

present day climate, whilst oak, field maple, hornbeam, hazel, sweet' 

chestnut, beech, lime and elm may not be favoured by the present climate. 

Summary 

1. Tree immigration to the British Isles following the retreating 

ice sheet occurred in a series of broadly defined zones and did 

not include the natural immigration of sycamore. 

2. Subsequent zonation and success ,of species may be broadly 

defined in response to changing climatic conditions. 
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3. Climate may have a significant effect on factors such as 

growth rate and seeding of tree species and resistance to 
disease. 

4. Sycamore and ash would appear to be the most tolerant 

species to the present British climate. The present climate 

regime may be similar to montane habitats in which sycamo,re 

is commonly successful in its natural range. 

5. Factors such as a sycamore dispersal potential may. also be 

involved with its failure to colonize post-glacial Britain. 

6. Ancient woodland management will have significantly 

affected the natural competitive balance between species and 

could have helped maintain otherwise uncompetitive species. 
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POSTSCRIPT 

Sycamore is probably exploiting niches in woodlands that are 

being created by the change in woodland structure that has occurred 
'" 

since the decline of ancient woodland management. The many native 

species are not seemingly able to exploit these cryanging conditions. 

Sycamore dispersal appears to have beeri' Vastly aided by 
: ' 

woodland fragmentation and the construction of routeways. Sycamore 

does not appear to disperse at a rapid rate or over long distances 

when not within relatively close proximity to routeways.' Sycamore 

appears to be,a methodical but relatively slow invader of woodland. 

These factors and its environmental tolerances in relation to native 

species are likely to be the reasons for its absence from the 

prehistorical tree flora 'of Britain. 

Ancient woodl~~ds have some inherent resistance to invasion, 

probably caused by their ability to reduce wind velocity, the agent 

by which sycamore seed is dispersed. Secondary woodland is often likely 

to be invaded by sycamore. The sycamore appears not to have to compete 

with many ancient woodland native species, at least in the early stages 

of secondary woodland development. 

Sycamore is a flexible ecological strategist able fo exploit 

a wide variety of different niches and habitats as an invader or a 

colonizer~ It is ,likely to become more dominant in all woodland types 

in the West Suffolk area. Its major competitor is iikely to be ash. 

Oak may also remain as a significant contributor. 

Sycamore,is already widely distributed throughout woodland in 

the West Suffolk area. Its demography is predictable so that,if 

conservationists required its total removal, this could in all prob

ability still be achieved. At least certain woodlands or.areas could 

be safeguarded from invasion. However, ·conservationists.would be unwise 

to base 'their anti-sycamore vociferations on the premise that,a syc

amore dominated ecosystem would be unlikely to be rich in flora or fauna. 

The native biotic community will have to adapt to sycamore. Selection 

and expansion of populations of. plants' ~md animals that are' compatible 

with sycamore will obviously take time. The difference in seasonality 

of leafing of sycamore from that of most native species is a striking 
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example of change in a major ecological factor that will not necessarily 

limit ground flora but will certainly be selective in favour of a 

vastly different ground flora community. This,again,will take time to 

develop. 

Conservationists may also have to look beyond the puritanical 

view that 'nativeness' is what is most desired. The woodlands of a 

rural ecosystem owe their very existence mainly to land economic 

'factors, partly to aesthetic factors, but, in essence, they owe very 

little to their desirability as representatives of the native flora. 

The woods o,f West Suffolk have already been severely depleted. In the 

three years of the survey, three woods were removed from the area 

completely and four hedges were removed. Rural conservation is as 

much about saving woodland as saving particular species. For this 

reason, sycamore could be seen as a saviour; its fast growth rate 

rapid regeneration and ability to develop beneath a variety of canopies 

make it an ideal timber resource. The owner of one of the largest 

estates in the survey area has already seized upon the opportunity 

presented to h~m through the invasion of many of the estate's woods 

by sycamore. Sycamore is now being managed to produce a timber crop; 

it is often left to grow amongst conifer plantations producing a 

double crop of tre~s. The estate has won, in 1986, 'an important new 

award for combining farming with conservation. 

What is, in fact, natural has to be argued. Lowland 

woodlands have been drastically interfered with by man for at 

least a thousand years. Although sycamore will undoubtedly oust some 

native speci'es, from their existing ranges, it 1S, I think, unlikely 

that the diversity of species and woodland structui~s that exists 

now would persist for many -generations to come given that there was 

no large scale return to ancient woodland management techniques. 

If blue tits can adapt to milk bottles, then the British 

conservationist could possibly adapt to sycamore. The rural ecosystem 

is losing trees by the dozen. It might seem'stupid to be too proud to 

accept a tree from abroad that will grow any time, anywhere. It 

actually seems to like being in Britain more than the natives. 

(xi) 
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