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SUMMARY

1. The plant ecology of re-vegetated peat cuttings in ombrotrophic

mires was investigated to elucidate factors having a major
influence on the vegetation, with the aim of formulating management

guidelines for the rehabilitation of such areas for nature
conservation.

2. Most of the investigations were carried out at Thorne Moors,
a cut—-over derelict raised bog near Doncaster, S. Yorkshire.

3. The vegetation of the wide range of abandoned peat cuttings
present at this site is described. Particular attention was paid
to re-vegetated peat cuttings within an area comprising a series

of cuttings, baulks and canals abandoned about 1920, now a proposed
National Nature Reserve. Successional,hydrological and chemical
factors and processes important in determining the distribution of

vegetation were investigated.

4, Stratigraphical investigations show that some species which
recolonized the abandoned peat cuttings (e.g. Sphagnum Tmbricatum
and S. magellanicum) have disappeared from the site since 1920.
They have been replaced by species which were not major components
of the undisturbed mire (e.g. Sphagnum recurvum and S. fimbriatum).

5. The distribution of the vegetation in peat cuttings principally

reflects the height of the water table. Hydrological studies have
also shown that the methods used to maintain the water table 1in the

proposed National Nature Reserve (dams in ditches and drains and
peat baulks), a virtually isolated peatland block, are effective.
The peat of the baulks appears to have an extremely low hydraulic

conductivity which may be a result of drainage.



6. The chemical characteristics of the peat waters suggest weakly
minerotrophic rather than ombrotrophic conditions. This is attributed
to various sources of nutrient enrichment as well as to the

effects of peat drainage. The vegetation reflects this enrichment.

7. The concentration of bisulphite in the rainwater may explain
the disappearance of Sphagnum tmbricatwn and S. magellanicum

from Thorne Moors, the current low diversity of Sphagnum species
and the dominance of S. recurvum at the site. However, there is
no evidence that the growth of Sphagnum species introduced onto
Thorne Moors was substantially affected by bisulphite in the rain.

8. The abundance of Sphagnum recurvum is consistent with the
chemical composition of the peat waters in cuttings and with its
wide tolerance as regards the height of the water table.

9. Many cuttings are dominated by Eriophorum vaginatun. This
species, which can withstand a wide range of water table conditions,
probably became established when the water table was somewhat

lower than at present.

10. The dominance of Juncus effusus in some cuttings may be
asgsociated with water flow and is sustained by flooding with
nutrient-rich water and nutrients provided by Black-headed gulls.
Juncus effusus became established when the water table was relatively

low.

11. Betula pubescens achieved its present dominance when the water
table was somewhat lower than at present. This species is now
becoming moribund and is dying in flooded peat cuttings.

12. The composition of the vegetation relates to the time which
has elapsed since the peat cuttings were abandoned.

13. On the basis of the present findings and also of observations
on other derelict sites, guidelines for the management of cut-over
peatlands are presented. The importance of maintaining a constant
water table somewhat above the cut-over surface is emphasized.
Attention 1s also drawn to the importance of water quality and

a source of colonizing species as well as to the need to create
conditions suitable for the colonization of Sphagnum spp.

14, Guidelines for the management of Thorne Moors are formulated.
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CHAPTER 1

INTRODUCTION



1.1 THE NATURE OF THE INVESTIGATION

Ombrotrophic mires (i.e. mires irrigated directly and

exclusively by rainwater) support various and specialized plant
communities. These have drastically declined over the last

200 years as a result of agricultural reclamation, afforestation
and commercial peat extraction (Tansley 1939; Godwin 1981; Goode
1981). Lowland raised bogs, particularly, have been destroyed

or severely modified by peat cutting (Ratcliffe 1977; Goode 1981).
However, although many of the cut-over peatlands which remain
have lost their former importance as intact raised mires, many
support a wide variety of semi-natural habitats, and may provide
the potential, through appropriate management, for rehabilitation
of communities of ombrotrophic mires. Indeed some cut-over sites,
including Shapwick Heath in Somerset, Moorthwaite Moss in Cumbria

and Thorne Moors (or Waste), S. Yorkshire have been conserved partly

because of their potential for the regeneration of mire communities

(Ratcliffe 1977).

Little information is available on the plant ecology of
re-vegetated peat cuttings and, therefore, the management strategies
required for the recreation of peatland communities (Barker &

Gibson 1922; White 1930; Giller 1982). The objective of the present

study was to investigate the plant ecology of re-vegetated peat

cuttings in ombrotrophic mires and to assess the major ecological
differences between intact and cut-over peatlands. It was hoped

to formulate guidelines for the management of cut-over peatlands

on the basis of these findings.



Most of the investigations were carried out at Thorne
Moors, S. Yorkshire, because of the considerable range of abandoned
peat cuttings present at this site, These are of various ages
and contain a wide variety. of vegetation types; the water table,
nutrient status of the water and the residual peat depth also

vary. In addition, part of the site is a proposed National

Nature Reserve (pNNR). To make the investigation more comprehensive,

cut-over areas were also examined on other peatland sites. These
included: Danes Moss, Cheshire; several Cumbrian peatlands;

Fenn's and Whixall Moss, Clwyd/Shropshire; and Shapwick Heath,

Somerset.

1.2 RESEARCH APPROACH

The plant ecology of re-vegetated peat cuttings and
the ecological differences between intact and cut-over peatlands
were studied by investigating the factors and processes influencing
the distribution of the vegetation (Chapter 3). The factors
which appear to be most important in determining the distribution
of vegetation types both within and between mire systems are
hydrology (Lopatin 1949; Ivanov 1953; Ingram 1967; Goode 1970),
chemistry (Sjors 1950; Gorham 1956a, b; Gorham & Pearsall 1956)
and successional status (Tansley 1939; Walker 1970). Individual
investigations were therefore carried out into the hydrology
(Chapter 5), chemistry (Chapter 6) and stratigraphy (Chapter 4)
in a wide variety of peat cuttings. In view of the likely importance
of bisulphite pollution in influencing re-vegetation by Sphagnum

spp. (Ferguson, Lee & Bell 1978), the effect of suvch pollution



on certain Sphagnum spp. has also been investigated (Chapter 7).
Results of these studies are presented after a consideration of
the land use history of Thorne Moors (Chapter 2). On the basis
of these findings, factors affecting the main floristic features
of the re-vegetated peat cuttings (relevant to the management of
peatlands) are discussed (Chépter 8). Observations on other cut-
over peatlands visited during the course of this study are
included (Chapter 9); these are followed by suggested guidelines
for the management of cut-over peatlands (Chapter 10) and guidelines
for the management of Thorne Moors (Chapter 11).

The investigations at Thorne Moors were mostly completed
before 2 June 1982 when a severe fire burnt much of the site.

The management guidelines (Chapter 11), however, take the effects

of this fire into account.



1.3 DETAILS OF THE MAIN STUDY AREA

F o

1.3.1 The situation of Thorne Moors

Thorne Moors (or Waste*) peatland is a cut-over raised
bog situated 18 km north-east of Doncaster and 5 km south of Goole
(Nat. Grid Ref. SE 720155; Vice—-County 63); the S. Yorkshire/
Humberside boundary passes through the site (Figs. 1.1 and 1.2).
Together with the adjoining site of Crowle Waste (situated to the
east of the Swinefleet Warping Drain; cf. Figs. 1.1 and 1.2; not
studied during the present investigation) this peatland covers
an area of 2630 ha. Most of the site is underlain by Bunter
Sandstone; to the east of Will Pitts(Fig. 1.2), however, this
is overlain by Keuper Marl. Drift deposits of clay and silt
cover the'underlying bedrock below the peat (Cory 1972). To the
south and east The Moors are bordered by the alluvium of the
former main channel of the River Don (Fig. 1.1; 2.3). This
separates the site from Hatfield Moors, another cut-over raised
bog (Smith 1958; not studied in the present investigation).
Thorne Moorsiare otherwise surrounded by warpland, i1.e. land
(mainly reclaimed for agriculture) on which river-borne sediment

has been allowed. to settle (2.5). The present surface of Thorne

Moors lies at c. 2 m 0.D, The average annual rainfall is 568 mm

* The site is subsequently referred to as 'Thorne Moors' or
'"The Moors' in accordance with the wishes of local naturalists;
this is because the name 'Waste' tends to be used to make a case

for developing the area (Chapter 2; 3.2).
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(Appendix 3), typical for lowland eastern Britain.

1.3.2 Site description

The raised bog at Thorne formed c. 3000 years ago

during the Bronze Age (zones VIIb and VIII; Pigott 1956:

Turner 1962, 1965; Buckland & Kenward 1973; Buckland 1979;

4.1). The site has been almost entirely cut-over for peat
(Chapter 2) and no areas of undisturbed mire remain. At

present the peatland is owned and worked by Fisons Ltd. (Fig. 1.2;
2.63 this ownership, however, has recently been questioned;
Bunting et al. 1969; Skidmore 1970).

Owing to the peat cutting methods used, a wide variety
of semi-natural habitats have developed on Thorne Moors (Peacock
1920, 1921; excursions of the Yorkshire Naturalists' Union 1907-
1970 (3.2); Bunting et al. 1969) and in the early 1970's the
Nature Conservancy Council declared this peatland a Site of
Special Scientific Interest. Of particular interest is the
Dutch Canal System (Fig. 1,2), a series of re-vegetated cuttings,
baulks and canals originally worked by a Dutch peat cutting
company and abandoned around 1920 (Chapter 2). The canals contain
an extremely diverse flora consisting of some elements of the
original raised mire as well as species characteristic of fen
conditions (Skidmore 1970; Rogers 1971; Rogers & Bellamy 1972;
Chapter 3). Most of the Dutch Canal System has been protected
since 1978 under Section 15 of the Countryside Act (1968), which
allows for certain management work and scientific recording to

be undertaken; in addition, Fisons Ltd. have agreed to consult
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the. NCC over peat extraction (and related activities), the removal

of tramways and baulks and the chemical spraying of tramways

(Fig. 1.2). Part of. the Southern Dutch Canal System is also a
proposed National Nature Reserve (pNNR ; cf. Figs. 1.2 and 1.3;:

1.3.43 2.7). Individual canals, tramways (Chapter 23 3.3) and

peat baulks as well as an area of unreclaimed warpland (which

has reverted to fen; 3.3) are protected under the Section.1l5
Agreement and the warpland is, in addition, a further pNNR (Fig. 1.2).
The peat baulks and tramways are being retained because, on completion
of cutting activities, it is hoped that some cut-over areas will be
re~flooded (Goode 1973:; 11.6).

N
¥

1.3.3 The drainage system of Thorne Moors

The pNNR in the Southern Dutch Canal System is actively
managed for nature conservation (l1.3.4) and, therefore, hydrologically
'sealed' by means of peat baulks and dams in ditches and drains
(Figs. 1.3 and 2.2). This area receives no run-off from elsewhere
as it is situated above the level of its surroundings (6.5). Most
of the remainder of the area protected under the Section 15
Agreement is also hydrologically sealed. . Otherwise, The Moors
are drained as follows (Fig. 1.2): The eastern extension of Main
Canal North (now a drain; 2.7) flows into Mill Drain which, with
the eastern reaches of Cottage Dike and Southern Drain, receive
water from the eastern parts of the peatland and discharge into
the Swinefleet Warping Drain. Northern parts of The Moors are

drained by Blackwater Dike; this drain also flows into the Swinefleet




Warping Drain which eventually discharges into the River Ouse
near Goole, 7 km north of the site (Fig. 1.1). The western
reaches of Southern Drain and water from the north of Angle Drain
flow into the Southern Boundary Draih; this flows westwards into
Thorne Moor Drain. Thorne Moor Drain also receives drainage water
from the drain at the base of the colliery tip (2.9; 6.5) and

the southern reaches of Angle Drain; it eventually discharges into
the River Trent at Keadby (Fig. 1.1l; 2.3). This drainage pattern
is modified from time to time by Fisons Ltd. (2.8). No feeder

drains flow onto The Moors.

1.3.4 The proposed National Nature Reserve (pNNR) in the

Southern Dutch Canal System

The pNNR, 81 ha in area, comprises parallel series of
alternate peat cuttings' and peat baulks separated by canals,
originally used to transport peat from the area (Fig. 1.3; 2.7).
Owing to the presence of dense birch scrub (Chapter 3), accurate
levels were not determined across the area; there appears, however,
to be a slight rise in height to the south and west of the pNNR.

The primary aim of management in the pNNR 1s to encourage
the development of communities characteristic of ombrotrophic

mires (Goode 1973: Bonner 1978). At present, management activities

include: maintenance of dams in ditches and drains, monitoring of
the water table, scrub clearance, recording of flora and fauna and

firehwatching; these are undertaken by a full-time NCC warden.
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1.3.5 Study sites
1.3.5.1 Study sites within the pNNR

Most of the investigations were carried out in the pNNR.
Within this area, sample sites were. located in peat cuttings,
on peat baulks and' in-canals along transects across the length
and breadth of the pNNR (Fig. 3.1; 3.4.2; Fig. 8.1).

One cutting in the centre of the pNNR was investigated
particularly thoroughly; this cutting (4/5W5, Fig. 3.1) was considered
to be of particular interest owing to its central location and diverse
vegetation (3.4). To prevent disturbance to the long term investigations
carried out in this cutting, damaging activities (e.g.peat boring)
were restricted primarily to an adjacent peat cutting, also relatively
species-rich (4/5W4, Fig. 3.1). Some species-rich cuttings were

avoided completely to prevent undue damage by trampling.

1.3.5.2 Other peat cutting study sites

A Juncus effusus swamp adjacent to and south of Main
Canal North (JA on Figs. 1.2 and 2.2; 2.7; 3.3.2) was selected
as a major study site. A tramway borders this cutting on its
eastern side; in the south and west it is bordered by parts of
the Northern Dutch Canal System (Fig. 1.2; 2.7). The complete
dominance of Juncus effusus in this cutting and the possibility that
water flows through this area from surrounding cuttings were

considered to be of particular interest (cf. Rogers 1971).

11



The Experimental Plot (EP; Figs 1.2 and 2.2; 2.8;
3.3.2) is an area of c. 2.5 ha offered for research by Fisons Ltd.;
this was selected for particular study as an example of a shallow
peat cutting abandoned relatively recently. This cutting rises
gently to the north where it is bordered by the Southern Boundary

Drain; it 1s surrounded by peat baulks on the other three sides.

All borders were 'hydrologically sealed' in 1979 (Lindsav 1979).
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CHAPTER 2

THE LAND-USE HISTORY OF THORNE MOORS



2.1 INTRODUCTION

Thorne Moors was once part of a vast, low-lying
wetland complex of bog and fen situated around the head of the
Humber. This region, which stretches north to York, west to
Selby and Snaith and south, between the Don and Trent, to

Gainsborough is known as the Humberhead Levels (Wilcox 1933;

Figs. 2.1 and 1.1).

The southern part of the Humberhead Levels is known as

Hatfield Chase, a Royal hunting forest at the time of James I.

This area, in which Thorne Moors is situated, 1s roughly rectangular

in shape. It is bordered by the River Ouse in the north, the
River Trent in the east and the River Idle in the south (Fig. 1.1).
The Isle of Axholme lies in the south east of Hatfield Chase;
this 'hillock' is formed of Keuper Marl and has a maximum elevation

of 39 m.

The land use history of Thorne Moors is mainly concerned

with the reclamation of a vast raised bog through drainage,

peat cutting and warping. Much reclamation occurred in the
seventeenth, eighteenth and nineteenth centuries. In 1874,

however, Thorne Moors was still 'a shaking bog, trembling in waves
when you jumped on its 'scurf' or 'floral blanket'' (Peacock 1920).
Although the total peatland area has remained approximately the
gsame (Skidmore 1970), commercial peat winning activities have

radically altered the nature of the raised bog at-Thorne.

13



14

- e @ 8 & 8 &
1 g0 e a » o o
o # 8 & 9 » &

Woodland. ...,

Probable Roman Coastline .-

Marsh, Moss or Fen. .........

Flamborovgh Head

. 9
o)
- I
¥y v 4
& ©
n [ N\S -
L
- - »
ﬁﬂ . . p e
= ..__.r__ “._ -il._.-_
- ll__-_ rﬁ _.__-_l_~
. i ¥ "
lll_-_l__l___.l_l_ Ih l“_‘_ .il‘
'.._.-_i_ - . "
ilwll-_ . l_lln_".!_l_-_ _-.I_
L I T ' il
. l‘_ "o I#Iir # -,.-__I_-_-ll_
z ST et
H - ... ......-H....A.P -m... (#4 .v.. "
e ¥ - 'l_‘l. * .‘Il .l.l_lib * .. J__l r
N %‘i .l..' hl_- - d _f._ L .I‘r
- - I- ".\III'I.. ”_I_-_ & =
. A -._....._-_.,._llﬂnl_ . " w s
k.. " - T v ey . - il T
e » . _at - ., "
. 3 Ll l.l.i!_.q_ ah l_- iiii”ﬂ _III -
e e sE WALl Yy, ..A-. AT R
— _._ﬂi-._. ., . ot Tee, - —-.. i_- s s
r-.l-__l.m.l.l ll_.-_.. N -r_.._l__.- . a l-.ll.- — - “ Il - - "
- . - il
N R S
Y t_-il.l.- __..._-.l » h Iﬂﬁnfil-bl_- ol B, . . , .
» Il ™ ik ol - ““l_l‘i‘ -
L I - " . .- 8 ..F.;, ' . _- _ LI P
SR NI IR I ST I LR DI
_-.l_.l .._II‘I .'.i.l_-..“.l_.l » _-__Il!.l o ol -l _ -‘I'd l..'
e ‘r e ym sy Yo ML B T — vq. W "
vo, PN Al N a..b-——. __ _ 1,50
o ‘T e rlee T LY w® . M ,,
‘i- -.w"ul--.i “.. * __._.-._..-. _...*u_..-.“_.ﬁ ~....— ﬂnhlﬂﬁ I-.-ﬂ..m“...._ L i
A e . . ._.-.-—fn‘._ﬂ_r e ﬂo e " P
L l..__r“ IJ_-_.-_I ‘ l_l& oy -__.. _ ﬂ I
", - "% . et ht # oud
ng ¥ l_l - . [ P -y ’
.._lr._."l.l..iﬂ ! - ﬂ_. s ? uiinﬂh-m - l”__-_..-___. w— —.—-.l.-____-_ﬁ AR
‘e . o W - - i@_.__'i — - awn® .. .
a Teeamat Dpedey Wi VLT .Fu {.1 -........ MRS Y R
-_ll_." .-._- - - T, . - .-__Ii -ii__l - - ‘_‘_.l_l_-_l._l i -
g " s - s +3 ..H.. - uly ﬂ.. epr ol e BT — *
- - y . ® s¥a - . " . L
MJ I..H-_ﬂ-t ._”.__-_i “at 3 Iﬂl - se Hl“.“:-_- .l...._-..—ﬂ —lw.i“—nﬁ.-i”i. -.,._”M-li_ ﬂ .“_ -
ﬂ -__-.i-_ % . " L LI - _..._-.-.l. 1 i, - A B - . s .__-
Vi l_l_ o lll,l._-ll_l.‘.- ﬂhj“_l -I..I“l v ﬂlll_!_l_l.l_” lli_l_llli_-__-_-- ﬂﬁ ““_h -_“_-l%f-"..l- i_.l l_l_." m-_l.-_ - .“* .I_l_l iy jl ﬁt ) ___ p _l_-l__'_ — - —_—.-_ - ¢-._-. « * .“__. " . . l_ﬂ - f ¥ ._.l_-
LY .ll_.._l l_“l_l#_".-_ l_l_”._._ _l_-__l-l‘_ . g e " j-&-mﬂﬂ . -!__.__l#-r.._ _._.-l._i___..ltlll.-_ lilll-lﬂi.ﬂ'l“”l_lll,l“ﬂi* l'~rl l.h — .— - — —l-.__ " .-rl_l__.“_ r_“-,- _.___.__-.__l.-_il_! l_- ) - . .l...l_.l_.-_ﬂ“ " -_Hi.l . !_-.-_l_ -__1“ .I_Ii ..__.______.l_ Tag ma s l__-_.- ll.l_.l-.l-.l
LT " g” l_n_-_ I.I_I._-,_F '_l_ - W - 1“. - _ll & ot | l_,l_“ i.-ﬂ_ . ill... " -__._ .-_,l-l__lll-__-l_l.llli - * -lllilnhﬁ ” _. _ﬂ# » " .__t_.__ - L . . - lill..!ﬁc.._._ * Ih. ll.l_l -l.l-‘.l * & B * e . ‘H-ll
K A R e T D B e L I R S AN AN
- ll__I‘_'_ ._-.Il__”_ll l_l..l__l_ll _._- I._' I_l.‘l_ L_JF Y _ll_l_,-.'" - * . .I_II... _-_! __._l- .-l._”i._-i_._l.- . _Il_ll.'_-it“-ll...-ll! “r _!-"Ih_.._-_ —_._._l.-l.-_ ) ._-Fi - t- Il_i * _-tn _..-.____-' - i'._v - v " _In ] Ia__l. il! - F .l!l_“.i Ii_.-ll_ II..I.'IH.!.-_ - _-_.._il.- - ...'_ II.._“ I..-..ﬂ T ﬂ .ll.ll.fl l..l_.l_
“..l_‘l_.-_l_lu_ *an I-.. *.t g M lll#lul_ fp.‘ - ‘8 l.l__‘_._-_ I,-*.._ .-_-_-_“i.r_blll = _-_...i_l _l.l_i-__-_ .-.-l” - .- - 1-.”._- _lt.-__- ._.___-_l “'. lgi_lﬂ_..l_n “a® ..__l Tag " 4" - .l_l_!.._ii_ .I.l_ll__'ll.l_.-.l_hi_._."-l'_l'_.l. - . »
* ..-.O.—-_._..-.....-.. v - . _.lih.__- e ey _...P..f & v T . ._-_-._._..-_-_......._-_...N._.u-_-.-._._.... _... ....--_ R ~ ....;-t..- -.._..--n-.-.t-.....-u!m-... e A Te T e® s vy (T alpes st e T O
- _.- ...t- ﬁ-..h--t v l..“.ﬂ.hﬂth- - -hﬁi.l-‘iﬂ IH._-_-I ilﬂ-.-- ...-u-..q”uu”ihil uﬁl._.ﬂ"-.. e ot - o ........_. ...._..._...._ _..hl__.._-l » .- _-...#w.._ __.-_.1.- ﬂ_.__-_ .....n.“-_ .-...1.... -:.,-“.. . *® -i-...._.”. -, n »
- - ., - . . II_ » _-_._-__I oy | - - ™ .l._l.l_ _-_l o ¥ = . " - . . . - ® . l.-_ 1- i.l..l__-_ H - . a ™ ", “ . =l - 5 _W - T - . . - II .
¥ | RV -“l.v P et n:......nann.....”-.. ..n-...u el It R S I R 2l et ...............u.nu R R A
L 4 . lﬂl - - . * -
L - n L 3
-

toric

18

Preh
The present extent of Thorne

ing areas 1in

. 2.1 The Humberhead Levels and surroundi

Fig

(after Wilcox 1933).

times
Moors

indicated by a dotted line.

18



2,2 EARLY OBSERVATIONS ON THE HISTORY OF THE HUMBERHEAD

-LEVELS

The first paper devoted to a consideration of fossil
material and its origin in the Humberhead Levels was by de la Pryme
(1701), who noted the occurrence of 'pitch trees', oak, birch,
yvew, 'wirethorn', willow, ash and hazel beneath the peat.

He observed.that, although the formation of the peat bogs was
attributed by some to Noah's flood, the 'real truth is that ...
they have been produced from trees falling upon Springs and Rivers
and obstructing their courses; they ... were made by ye Romans
cutting down ... ye Woods in ye Low grounds and Levels ... in

the first century A.D.' (Tomlinson 1882). This theory was
subsequently quoted and elaborated by other historians including
Stonehouse (1839), Casson (1869), Tomlinson (1882) and Bunker
(1898, 1905). Indeed, in spite of recent work which indicates
that the wood at the base of the peat at Thorne Moors dates from
the Bronze Age (Turner 1962, 1965; Buckland 1979), the destruction
of a vast forest by the Romans is still considered by some to mark
the initiation of peat formation at Thorne Moors (Goodchild 1971).

It 1s clear that the inhabitants of Hatfield Chase
knew of the existence of the remains of a forest below the peat
from the time of the seventeenth century drainage (Stonehouse
1839; 2.3); some even gained a living by retrieving tree trunks
from the peat (Bunker 1898). As it is possible that the forest
remains were observed even earlier, caution is needed in the
interpretation of the observation by Roger de Mowbray, Lord of

Axholme, in 1100 A.D. that 'the whole of the Levels twixt Don and

15



Trent were covered in a great old decaying forest of oaks and

firs'. This phrase, quoted by Peacock (1920, 1921), Skidmore

(1970) and Rogers & Bellamy (1972) as indicating conditions in
1100 A.D. may have referred either to conditions at this time
or to the previous existence of a forest in the Humberhead
Levels,

Other historical records of woodland in areas of the
Humberhead Levels are also somewhat difficult to interpret. This
_1s because it was apparently assumed that woodlands present in the

area were relicts of the forest which originally covered the
whole region, and were, therefore, still gradually disappearing
owing to the continuation of the process which destroyed the
original forest. For example, the statement quoted by Skidmore
(1970) and Rogers & Bellamy (1972) (the source of which is not
identified) that 'during Elizabeth I's reign the last standing
pines, remnants of the great old forest of pine and oaks which
covered the whole of the Humberhead Levels long before, sank
into the morass' gives the impression that the Humberhead Levels
became significantly wetter during the last few hundred years.
De la Pryme's suggestion (1704) that 'pitch trees called firr'
lasted into the eleventh century and finally disappeared just
before the drainage (seventeenth century) also gives this
impression; however, a relatively recent rise in water table

may not, necessarily,have taken place (cf. Buckland 1979).



2.3 THE DRAINAGE OF THE HUMBERHEAD LEVELS

2.3.1 The rivers of the Humberhead Levels (Cory-197é;

Severn Trént Water Aﬁﬁhority 1979; Fig, 1.1)

Before the reclamation of the Humberhead Levels three

major rivers and their tributary streams meandered across the region:

the Rivers Don, Torrie and Idle. They flowed in unstable river
channels which may have become divided fromrtime topEime.

The River Don entered Hatfield Chase west of Thorne.
It then divided into two parts: a northerly branch joined the
River Aire and an easterly branch flowed eastwards between Thorme
and Hatfield Moors to meet the River Idle at Sandtoft. From
Sandtoft, the Don, with the added waters of the Idle (north

course), followedha'wavering channel to enter the Trent near

Adlingfleet.

In the southern part of the Chase the River Idle split
into two parts; one part flowed eastwards towards the Trent
north of Misterton; the other extended northwards to join the

River Torne east of Wroot and the River Don at Sandtoft.

17
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2.3.2 Drainage operations before the seventeenth century

The Romans may have been the first to attempt the
drainage of the Humberhead Levels. They apparently built banks
to keep out the sea and dykes to drain submerged land (Tomlinson
1882).

During the mediaeval period the course of the northerly
branch of the River Don was altered (Buckland 1973) and doubtless

small areas of land were recovered from marsh during the

Middle Ages (Cory 1972).

2.3.3 The seventeenth century drainage (Stonehouse 1839;

Cory 1972; Fig. 1l.1)

2.3.3.1 The agreement between Charles I and Vermuyden

The first major marshland reclamation in Britain
was undertaken in Hatfield Chase in 1626 by a syndicate of
Dutchmen (known as 'Participants') led by Cornelius Vermuyden.
An agreement between Charles I and Vermuyden provided for. the
distribution of 77,000 acres (31,000 hectares) of marshland in
three parts: a third each to the Participants, to the Crown and
to the Tenants of Axholme. Also included in the area was 3,000

acres (1,210 hectares) reserved for flooding.



2.3.3.2 Drainage operations carried out by Vermuyden:

1626-1629

Vermuyden's plan for the drainage of Hatfield Chase
was based on the principles of first intercepting incoming
rivers and then constructing straight internal'watercoursés to
suitable outfalls. Bfiefly, the southern branch of the Don was
blocked near Thorne so that the whole of this river discharged
along an eniarged channel into the Aire. At the same time the
Idle was stopped in the south of Hatfield Chase and diverted
eastwards into the Trent and the Torne was confined to a new
channel which discharged into the Trent at Althorpe. In addition
to these major diversions many straight drains were also cut to

deal with the meres and meanderings of many watercourses.

2.3.3.3 Dra{nagé operations after 1629

" The three-year drainage project fell far short of
complete success. The discharge of the Don into the Aire and
the Torne into the Trent proved to be too great for the channels
desighed to convey these riveré; this resulted in the flooding
of large areas, some of which had been previously dry. Remedial
work was enforced upon the Dutch Participants; this included the
raising of the Don banks and, in 1635, the cutting of the Dutch

River in order to provide a satisfactory outfall for the Don into

the Quse at Goole.
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2.3.4 Eighteenth and nineteenth century drainage operations

(Cory 1972; Rogers 1971; Fig. 1.1)

In the latter part of the eighteenth century, drainage
operations included the widening and deepening of outfalls into
the tidal River Trent and improvements to the New Torne. The
construction of the Stainforth and Keadby Canal in 1792, which
passes between Thorne and Hatfield Moors, also eased drainage
problems in the area.

iIn 1830 one George Leathers suggested that a northern
outfall was necessary for a new tidal drain. He proposed that
this watercourse should start west of the new Idle, drain
Thorne Moors and follow a straightened version of the old Don's
Adlingfleet arm. However, this bold plan was not adopted.

Although wind pumps were used in the drainage of the
Fens before 1600, there is no mention of the use of these power
sources in Hatfield Chase. The first mentioned mechanical aid
to drainage is the steam engine, first used between Epworth and
the Trent in 1837. In the latter part of the nineteenth century
at least three further steam pumping engines were installed in

Hatfield Chase.
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2.3.5 Twentieth cenfury drainage operations (Severn Trent

Water Authority 1979; Fig. 1l.1)

Subsequent to the passing of the Land Drainage Act in
1930 the entire drainage system of Hatfield Chase was reviewed.
A detailed levelling survey of the area was carried out and key

sites were selected for the location of pumping stations.

At the south-west margin of Thorne Moors the Elmhirst
pumping station, located on Thorne Moor Drain (Fig. 1.2), discharges
water from this peatland into the North Soak Drain c. 1 km south
of The Moors. This drain, which runs parallel to the Stainforth

and Keadby canal, eventually discharges into the River Trent at

Keadby.

2.4 PEAT CUTTING ON THORNE MOORS BEFORE 1870

2.4.1 Introduction

Turf has protably been removed from turbaries on Thorne
Moors since early mediaeval times, the peat being used for building
houses as well as for fuel (Tomlinson 1882). The following
quotation from the Stovin manuscript (1730; see Jackson 1881)
suggests that turf was removed from all margins of this peatland:
'Thorne Waste is of great extent, being twenty-five miles round.
It affords turbary to Croul in Lincolnshire, Eastoft, Haldenby,
Folkerby, Adlingfleet, Ousefleet, Goule, Hooke, Ayremin, Rawcliff

in Marshland, Snaith, Sykehouse, Fishlake, & c., i1n the county

of York'.
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The vast region suggested by this passage (cf. Fig. 1.1)
may reflect the extent of the peatland area exposed by the seventeenth
century drainage (2.3), and may not, necessarily, represent the
area covered by the undisturbed ombrotrophic mire. However, 1its
huge size, and the fact that the River Don was navigable to
Thorne (through the cutting of the Dutch River, 2.3.3), may have
provided the incentive for the development of a turf trade in

the seventeenth century.

2.4.2 The turf trade during the seventeenth and eighteenth

centuries (Casson 1869; Goodchild 1971)

One of the few references to the seventeenth century
turf trade, which probably developed soon after the drainage,
concerns the theft, in 1652, of 'one Catch (open sailing barge)
loade of Turves and Wood'. However, by the eighteenth century,
it is known that the south-west side of the turf moors at Thorne
was being worked for peat from a series of excavations adjoining
canals (drains), which ran for short distances westwards and
out of the moor. The peat was transported in 30-40 small boats;
these were clinker-built, about 28 feet long and 6 feet wide,
sharp at both ends and made to work either stem or stern foremost
(the drains being too narrow to allow the boats to be turned).
Boating Dykes were used to convey the peat; one of these ran from
The Moors to the River Don at Thorne and another was cut eastwards
to the River Trent, the old River Don no longer being navigable.

The peat was apparently shipped to towns on the banks of the Don,

Ouse, Trent and Humber.

'T‘A-"*fr'wn_*-r-.-.-r-



The turf trade appears to have begun to decline in the
1790's. Firstly the construction of the Stainforth and Keadby
Canal (2.3.4) probably resulted in the closure to navigation of
part of the Boating Dyke System and meant that dues had to be
paid for the carriage of peat; secéndly coal began to replace

peat as fuel between the Aire and Don valleys.

2.4.3 The turf trade between 1800-1870 (Casson 1869;

Goodchild 1971)

In 1815 the Enclosure Commissioners authorized the
cutting of a new drain, about 2 miles in length, along the edge

of Thorne Moors to the North Soak Drain of the Stainforth and

Keadby Canal. However, this drain and the rest of the Boating

Dyke System was used only until 1829 when it was decided that

'boating was injurious to the drainage'’.

said to have been only 8 or 9 boats in use 'chiefly confined to

the moors'.

After the abandonment of boating all peat was carted

either to Thorne town for sale or to the Stainforth and Keadby

Canal for shipment.

At this time there were
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2.5 THE USE OF WARPING TO RECLAIM LAND IN THE THORNE AREA

2.5.1 The practice of warping (Creyke 1845; Casson 1869)

'Warp' 1s the term applied to the river borne sediment
which by natural or artificial means has settled on land surrounding
the Humber estuary and its vicinity. Natural warping has, of
course, been utilized by farmers for centuries and in the first
half of the nineteenth century extensive areas in the Humberhead
Levels were warped artificially.

The warping procedure called for a straight, well
reinforced drain connected to the main tidal rivers: Trent, Ouse
or Don. At each tide silt laden waters were directed onto strongly
embanked areas of land (below sea level) known as warping
compartments. Carefully designed drains in the warping compartments
allowed the deposit of a uniform depth of silt and the water to
be drawn off completely between tides. Occasionally, however,
excess water was drained into a 'warping pond'.

Under ideal conditions land was reclamined in one year
during which time a depth of 2-3 feet of warp was deposited. For
higher land, however, a warping period of 4 or more years was
necessary. Many abandoned turbaries were warped in the nineteenth

century owing to their location below sea level. Indeed, in some

areas it is clear that peat removal was hastened to allow warping

to take place.
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2.5.2 Warping of the Thorne area (Creyke 1845; Edwards 1851;

Casson 1869)

Warping of land around Thorne Moors began in 1821.
By 1826 the following areas were covered: 1600 acres at Goole,
Swinefleet and Reedness; 800 acres at Eastoft; 250 acres at
Crowle Moors.

Areas to the north and east of Thorne Moors were warped

by means of the Swinefleet Warping Drain (Fig. 1.2). This drain

connected with the River Ouse 7 km from The Moors and still drains

the peatland today. Adequate drainage was essential for the
cultivation of warplands. The waterlogged Shearburn Pitts Warp
to the west of the Swinefleet Warping Drain was never cultivated
and today this area has reverted to fen (Fig. 1.2).

In 1848 the 'Thorne Moor Improvement Company' was
established to reclaim Thorne Moors in conjunction with plans by
the Great Northern Railway Company to lay a railway between
Doncaster and Gainsborough (via Thorne, Crowle and Epworth).

A scheme to reclaim Thorne Moors by a process of 'dry warping'
was drawn up: alluvium from the riverbed of the old Don was to be
transported by rail and spread over the peat. However, the plans
were abandoned after 'a pressure on the money market' caused the
Great Northern Railway Company to refuse to take the railway to

Crowle and Epworth.
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Subsequent to the failure of this scheme, one of
the subscribers to the Improvement Company, Makin Durham,
turned his attention to the construction of a new warping drain.
The Durham Warping Drain connects the western edge of Thorne Moors
to the River Don, approximately 3 miles north of Thorne; excess
water from the drain flowed into Bells Pond (Fig. 1.2). This
drain, today utilized as a land drain, resulted in the raising
of a large tract of swampy ground to 3-5 feet above its originai

4

level.

2.6 THE PEAT CUTTING INDUSTRY AT THORNE MOORS SINCE 1870
(Mr S Marshall, employee“Zf Fisons Ltd., personal

communication; Goodchild 1973)

The peat cutting industry at Thorne Moors revived
around 1870 (BuntingJQt'aZ. 1969), principally because of an
increased demand for peat for use as horse and cattle litter.

In 1896, four peat cutting concerns then working on
Thorne Moors were amalgamated into the British Peat Moss Litter

Compény:
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1. The Dutch Griendstveen Moss Litter Company (which
was only partially taken over) transported peat from the west and
centre of Thorne Moors by a system of canals (2.7) to a mill on
the western margin of The Moors (the '0ld Paraffin Mill', Fig. 1.2).
From here peat was transported out of the area by means of a
short branch of the Thorne-Goole railway. This company operated
until c¢. 1920 when the Paraffin Mill was closed.

2. In the south of The Moors the Moss Litter, Charcoal
and Manure Company used an internal tramway system to transport
peat to Medge Hall mill, c¢. 1 km south-east of the peatland.
Until 1965, when Medge Hall closed, a short branch of the Thorne-
Keadby railway was used to transport peat out of the area.

3. The north of Thorne Moors was worked by a concern
(probably William Smith and Company) whose works, known as
'Creykes Siding', were located adjacent to the Thorne-Goole
railway. A branch of this railway led to the north-west margin
of The Moors; peat was transported to this point by means of an
internal tramway system. The Creykes Siding peat works probably
closed sometime after 1920,

4, The Goole Moss Litter Company used an internal
tramway system to transport peat cut fram the north-east of
Thorne Moors to a mill located 2 km north-east of the peatland.

A fifth peat company, the Hatfield Chase Peat Moss Litter
Company, which may have cut peat from Hatfield Moors, was also

taken over by the British Moss Litter Company.



In 1900 the British Moss Litter Company merged with
three other large national companies to form the Peat Moss
Litter Supply Company. At this time the greatest concentration
of sales was in northern England and the north-east Midlands.
In addition to its use as litter for cattle and horses, peat
was also used for the production of paraffin, creosote, ammonia
water, tar and as an ingredient in cattle food.

The British Moss Litter Company (in spite of the merger
in 1900 the Company retained its old name) continued to cut
much of the area of Thorne Moors until 1950 when it was taken
over by Fisons (Horticultural Division) Ltd. This company extracts
substantial quantities of peat from most of The Moors at the
present time (Fig. 1.2). The peat is transported to the
'Swinefleet' processing plant (of the old Goole Moss Litter Company)

2 km north—-east of Thorne Moors by means of an internal tramway

system.
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2.7 THE DUTCH CANAL SYSTEM

2.7.1 The canal and drainage systems

The Dutch worked an area of Thorne Moors bordered in
the north by Mill Drain, in the east by Thousand Acre Drain

and in <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>