6.0 Arriving at Understanding

An important part of understanding landscapes is to build and test models of
past activities. This is a process that has been applied to help understand the
past mining activities in the park.

The term bell pit has been widely used for much of the 20th century and is
found in most of the general guides to industrial archaeology published in the
1960s and 70s (i.e. Hudson 1965; Raistrick 1972; Major 1975) and has
become ingrained in the public understanding of, what is perceived as, early
coal mining. The public acceptance of the term is a real barrier to correct
understanding and examining this in detail has helped the project recognise
the true complexity of the mining archaeology in the park.

Bell Pit is a term that has been used to describe any small shaft mound,
particularly where found in groups, irrespective of any defined spatial
relationship. It has been applied piecemeal to every mining scenario from
Neolithic flint mines to monastic coal and ironstone mining, through to post-
medieval metalliferous mining. The term takes no real account of what may
exist below ground, although bell pits are always perceived to be shallow. The
term is still used by many archaeologists and historians and by geologists,
usually without giving any thought to the individual properties of the context to
which it is applied.

The generally understood definition of a true bell pit is a discrete unit sunk
onto a horizontal deposit and then worked in all directions, until the need for
support, ventilation or drainage makes any further work difficult, the shaft is
then abandoned, and another sunk nearby with its spoil being used to fill the
first shaft (Galloway 1898 vol.1, p.32). Occasionally writers have also used the
term to describe the surface properties of shafts, which over the course of
time have collapsed “leaving a roughly bell shaped funnel depression
surrounded by a ring of debris” (Raistrick 1972 p.6): an analogy that is difficult
to visualise. Naturally having definitions of a term that relate to both visible
properties on the surface and hidden properties underground causes
considerable confusion.

Coal and ironstone mining are two scenarios where the traditional model of
the bell pit could occur. Coal and ironstone are found in horizontal beds of
homogenous material, which can be worked out laterally in all directions from
a vertical shaft. The analogy is clearly with a hand bell, the shaft being the
handle and the workings the body of the bell. The overlying beds of shale
associated with most coal and ironstone seams will have a tendency to break
away at the base of the shaft giving an inverted step effect, therefore
mimicking the shoulder of the bell. Thus we have the classic bell pit.
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Figure 10. Two models of bell pits: left as a section and right as a three
dimensional model.

Even workings 20 to 30ft (7-9m) deep might be better exploited by driving
galleries out from the shaft and it has been suggested that this is probably the
case at a number of sites usually quoted as classic examples of bell pits such
as the ironstone pits near Emley, West Yorkshire, which probably more
correctly represent multiple shaft shallow mining (Cranstone 1994; Willies
1997), although exactly what this term means is not explained. The bell pit
suggests short term production, and stop/start production, as production can
only be continued by sinking another shaft, this could easily be economically
very poor. But on the other hand this method of working could be well suited
to seasonal production, with each bell pit representing one season’s work.
The depth of the coal / ironstone, its market value and the cost of sinking
shafts must come together to make bell pit working either economic or
uneconomic. These ideas are best explored by examining recorded examples
of bell pits exposed by excavations, usually but not exclusively in opencast
coal workings.

Griffin (1971 p.3) suggests that bell pits are usually circular although some
were square and others oval. The size usually ranges from 12-15 feet (3.6-
4.5m) in diameter and are rarely deeper than 30ft (9.1m). A plan and
photographs of pits exposed by opencasting at Stretton in Derbyshire show
that the pits are very close together with usually only a small wall of coal in
between, although it is evident that one pit could occasionally break into a
neighbour. Other published images show that this distribution is common.
Depths of 7-20ft (2.1-6m) and average diameters of 12ft (3.65m) (rarely over
18ft or 5.5m) are quoted by Anderson (1982 p.25) who also suggests that at
the surface pits were 6 - 10 yards (5.4-9.1m) apart. A watching brief report in
the West Yorkshire HER carried out by Archaeological Services WYAS at
Methley West Yorkshire (WYAS 2001) recorded eleven circular bell pits at a
depth of around 18m. The diameter of the pits ranged from 8-12m. Another 33
pits were discovered during an archaeological watching brief at Cloth Hall
Street Leeds in 2003 which were mainly less than 3m in diameter, although it
is suggested that as the features were only seen in plan that they could be the
shafts rather than the workings. The report quotes a 19™ century account from
the building of the adjacent Corn Exchange where another 40 “old ironstone
pits” were discovered beneath old buildings. They were 20-25ft (6.09-7.62m)
deep and 12ft (3.65m) diameter at the bottom (LAS 2003). A better
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interpretation and understanding of bell pits in this area is discussed by
Kendall and Wroot (1924 p.199) who describe a pit discovered when building
the Victory Hotel, Briggate. Here ironstone had been removed from above the
Black Bed Coal but the coal had been left, indicating that at the time the
ironstone was of more economic importance. They suggest that during the
century preceding their publication “an immense number” of bell pits had been
revealed between Briggate and Burmantofts Cemetery. A photograph of the
example from Briggate shows that it is probably less than 3m in diameter.

This review therefore shows that recorded bell pits are less than 20m deep
and generally 3 -12m in diameter at the base. Taking these examples as a
model and thinking about the distribution of shafts that would be seen at the
surface would suggest that bell pits could be identified by closely spaced shaft
mounds 10-20m above a coal seam.

This is what was found in the northwest of the park where a group of just over
40 shaft mounds were recorded, approximately 6-10m in diameter, closely
spaced, in some cases almost touching. When the location of the shafts and
their topographic setting is compared to the underlying geology it was found
that this group of shafts is around 10m above the outcrop of the Middleton
Little Seam. Placing a 12m dia ring buffer on each shaft mound to represent
the maximum diameter of the underground workings, demonstrated just how
much coal could have been extracted from this area. The fact that the rings
overlap shows that most of the excavations must be less than 12m in
diameter; once again supporting the model.
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Figure 11. A group of shafts 10m above Middleton Little Seam, with a
superimposed 12m ring buffer demonstrating that they are probably bell pits.
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Figure 12. Three dimensional model of a group of bell pits based on examples
exposed by opencasting.

Having built and tested this model of the bell pit it has been applied to the rest
of the park. Over most of the park shaft mounds are between 20 and 80m
apart. It is immediately clear that, even without considering the depth of the
seams, the small diameter excavations produced by bell pits would make little
sense in this context and so another explanation is required. The obvious
proposal would be that a mining technique such as pillar and stall has been
used (see figures 12 and 13). This would have to remain a hypothesis but for
the discovery of a plan of workings exposed in a nearby opencast. This shows
how the Middleton Main Seam has been worked by bell pits close to the
outcrop and by pillar and stall (Lake 1992). When this plan is compared to the
topography prior to opencasting the depth of the bell pits is indeed around
10m below the surface.

BELL PIT
MINING

PILLAR
AND STALL
MINING

Figure 13. Bell Pits and Pillar and ”Stall ining revealed in part of the
Middleton Broom Opencast site (Lake 1992)
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Figure 14. Over most of the park where a wider spacing of shafts is present
the bell pit model fails

Figure 15. A more sophisticated model such as pillar and stall working would
however work.
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6.1 Styles of mining identified

Having mapped the position of shafts in a Geographic Information System it is
very easy to identify areas where bell pits may exist by creating a ring buffer,
as shown above of the diameter of the expected underground workings.
Where closely clustered and overlapping bell pits are likely. This exercise has
identified several areas of possible bell pit workings and has also allowed the
identification of several other distinctly different styles of mining.

Figure 16. Probable areas of bell pit mining

1. A group of around 40 shaft mounds approximately 6-10m in diameter,
closely spaced, in some cases almost touching. When the location of the
shafts and their topographic setting is compared to the underlying geology it
was found that this group of shafts is around 10m above the outcrop of the
Middleton Little Seam therefore providing a very good fit for the model of bell
pit workings.

2. A small group of closely spaced shaft mounds on the side of a valley.
These are located about 10m above the outcrop of the Middleton 40 Yard
Coal and are very likely to be bell pits.

3. Although not clear this area probably represents a very small group of bell
pits onto the Middleton 40 Yard Coal.
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4 and 5. Areas where the distribution of shafts suggests bell pit working but
where the relationship with the underlying geology is less clear.

Figure 17. Shaft mounds: 20-80m spacing in a regular grids. Some shafts
have evidence of horse gins, on other shafts this evidence may have been
present but has been lost when the shafts have collapsed. Likely to represent
multiple shaft pillar and stall working.

A further style of mining has been identified from abandonment plans held by
The Coal Authority that has left no obvious remains in the park. Both the
Middleton Little and Middleton Main seams within the fault trough have been
worked, but due to their relative depth they have had almost no influence on
the surface archaeology. Part of the fault has been worked down dip from
shafts to the south west of the park. It was also worked up dip from New Pit
located close to the South Leeds Stadium.

Other deeper seams have been worked under the park after 1865 but that has
had no impact on the landscape within the park.
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Figure 18. Deep mining in the fault trough, worked from shafts in the West
Woods (area 1) and from New Pit (area 2). The former was connected to
Balkcliffe Pit which acted as an air shaft. An isolated shaft, at SE 29950,
29410, to the north of the clearings probably acted in an upcast ventilation
shaft for New Pit. Other than these two shafts this activity has left no obvious
remains in the park.
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6.1.1 Sub- types of mining

Where detailed survey has been undertaken in Middleton Woods it has been
possible to identify further sub types within the areas of multiple shaft pillar
and stall mining. It is likely that further detailed survey would bring to light
further groupings relating to different phases of activity elsewhere in the park.

Figure 19. Area east of the park lake showing different styles of mining.

1. Area of small closely spaced shaft mounds, probably bell pits working the
shallow Middleton 40 Yard Coal .

2. Shaft mounds set out on a regular grid pattern up to 100m apart. It is
unlikely that these shafts are only sunk to the Middleton 40 Yard Coal; much
more likely they worked the Middleton Little Coal which here is at a depth of
around 45m.

3. Larger shaft mound which appears to have a close relationship to the
adjacent waggonway.

This latter style of shaft has a much wider spacing of between 200-300m and
those to the east of the park lake probably worked the Middleton Main Coal.
Further up towards the highest part of the park shafts such as Rookery Pit,
New Park, Lodge and Balkcliff Pit worked both the Middleton Little and Main
Coal seams at a similar spacing.
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6.2 Interpreting the Detail
This section will discuss the evidence and interpretation of individual features.

6.2.1 Shaft haulage

Most of the shafts in the park are now bowl shaped depressions, where the
shaft has slumped, surrounded by a mound. It is unclear if this is part of the
natural decay process or if it indicates a deliberate action on abandonment.
Stipulations that shafts should be filled on abandonment appear from the
medieval period but it is unclear if this always happened. If the slumping is
due to natural decay then it may suggest that the shafts were timber lined and
that the collapse is due to decay of the timber.

Some of the shafts can give clues about the types of machinery used to bring
coal up to the surface.

6.2.2 The jack roller

This is probably the simplest form of haulage encountered and would have
been used on many of the shallower shafts in the park including the bell pits.
Contemporary illustrations show rollers mounted on a wooden platform, which
covered the shaft top leaving a small square opening in the centre which may
have had a trapdoor fitted. Archaeologically no evidence of this platform
survives.

6.2.3 Horse gins

The physical evidence for the use of horse gins at Middleton can be seen on a
number of the shaft mounds. Horse powered engines, or gins, generally come
in two forms.

These are the whim gin, which is usually used to illustrate this type of
haulage, and the cog and rung gin. The latter is often presented as an earlier
and inferior type of gin, however both types have been around since at least
the 15th century (Roe 2004).

The use of horse gins in coal mining is well documented on Tyneside which
was the most technically advanced coal field in the 18w century. The links to
Middleton are likely to have influenced working practice here in the early 18w
century as much as it did at the end of the century and on into the 19« century
when the estate and colliery was managed by people from the north east.

Dunn suggests that horse gins were introduced on Tyneside in the early 18
century, but that “the whim gin was an improvement upon the complex
combination of the cog and rung, and has universally superseded it” (Dunn
1848 p.40).

In 1724 the cog and rung was described as the only machine used at
Newcastle to draw coal and water apart from the Newcomen or fire engine
(Atkinson 1979 p.30). Taylor however states that cog and rung gins were still
being used in the late 18w century and “for some time afterwards” (1852
republished 1971 p.35). These quotes suggest that cog and rung gins
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represent 18w century technology that may have been used into the 19w
century but were by then probably replaced by whim gins.

The archaeological remains of a whim gin are usually easy to identify;
however they are not obvious in Middleton Park. By contrast the evidence for
cog and rung gins is rarely recognised in studies of mining landscapes, but in
parts of the park, where the shaft mounds are in a good condition, appear to
be common. This makes the site highly significant. The actual form of the
shaft mounds is unlike other cog and rung examples identified in the Yorkshire
region, which suggests that they are unique.

Figure 20. Possible and probable horse gins surveyed

6.2.3.1 What survives?

To identify the use of horse gins it is important to consider what evidence
would survive once the gin was removed. The key features are firstly the
horse walk or horse track; the circular route taken by the horse, which could
also be called a gin circle. Secondly, there would be an anchorage point for
the vertical axle post around which the gin revolves, which is common to both
types of gin, and posts supporting the main frame and other component parts
of the gin. The position of the horse walk in relation to the shaft helps to
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identify the type of gin used. With a whim gin the horse walk is to one side of
the shaft, but with a cog and rung gin it is located around the shaft. Another
clue to the use of a cog and rung gin is a shaft that is offset from the centre of
the shaft mound. It is rare to find all these components and so identification is
based on looking carefully at the surviving earthworks.

Figure 21. Types of horse gin and archaeological evidence.

In practice only a few shafts have clear evidence of the use of horse gins and
so to plot their distribution this project used a simple, but subjective scoring
system. This defined shafts as probable sites where the evidence is good and
possible sites where it is less clear. Due to the decay and slumping of shafts
this is a sample of what survives and may be only giving a partial picture of
what existed.

Shaft MP5-5 is the only shaft in the park where the shaft has not slumped and
its original form has survived. Around the shaft is a roughly circular flat area
representing the natural ground surface; around this is a ring shaped shaft
mound with access ramps into the centre. As the shaft is not in the centre this
supports the idea that it had a cog and rung gin.

Shafts MP5-5, MP5-19, MP5-24, are all typical examples of a style of shaft
with a ring shaped shaft mound that appear to be unique to Middleton. Within
the shaft mound is an area of natural ground surface around 12m across
containing the shaft. This central area is accessed by ramps. The fact that the
shaft is not in the centre of the shaft mound strongly suggests that these
shafts used cog and rung gins. Shafts MP5-20 and MP5-27 are more
conventional with spoil heaps built up around the shaft. Although different,
these shaft mounds also have an off centre shaft, suggesting a cog and rung
gin could have been used. The top of the shaft mound is wide enough for the
horse walk although no clear evidence of this has survived.
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Figure 22. Shafts in Middleton Woods

6.2.4 Steam engines

There is little evidence of the use of steam engines on the shafts in the park.
One exception is Wood Pit in Beeston Woods which was part of the Beeston
Colliery and was sunk between 1813 and 1814 to the Beeston Seam, a depth
of 140yds (128m) (George 1837).

Although technologically more sophisticated than the shafts wound by horse
gins Wood Pit would have looked quite different to the steam wound Broom
and New Pits developed after 1865. The shaft shown behind the “Middleton
Miner” in Walkers Costume of Yorkshire (1814) is a very similar size to Wood
Pit and as this illustration was published in 1814 is broadly contemporary. The
steam winding engine shown may therefore also be similar. Comparable
engines were in use on shafts on the Middleton plateau outside the park
boundary by 1808 such as Fanny Pit, Lady Pit, Pocket Pit etc., all of which
were using fairly low powered steam raising engines (NRO 3410/WAT/3/65/2).
These shafts were a similar depth to Wood Pit and were using a mixture of flat
and round ropes. The illustration by Walker appears to show a small rotative
beam engine which may be attached to a narrow, large diameter reel, typical
of flat rope use. Alternatively this may simply be a flywheel hiding a more
conventional winding drum. At this date it might be expected that the engine
would be a low pressure atmospheric engine with a small haystack boiler.

The remains of Wood Pit include a small reservoir to store water for an
engine, spreads of cinders from a boiler, and bricks. The bricks are likely to be
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the remains of the structure that supported the engine, its boiler and chimney.
A flat area to one side of the shaft is probably a yard area where coal was
loaded into waggons. Only a short section of waggonway survives running
down hill from this shaft. The shaft mound is formed from material dug out
when sinking the shaft.

Figure 23 Survey of Wood Shaft showing the identified components.
1. Shaft

2. Reservoir

3. Possible position of steam engine

4. Yard area

5. Waggonway

6. Shaft mound
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Figure 24. Shaft with steam winding engine shown in the background of The
Middleton Miner (from original watercolour by George Walker).

6.2.5 Adits

As mentioned above a number of possible adits were noted in the two valleys
that run through Middleton Woods to the bottom of the park. On comparison
with the underlying geology it was found that the majority of these features are
unlikely to be adits. There is however one exception, feature MP6-5. This is
seen as a slumped area set back from the side of the stream and approached
by a shallow cutting. Water appears to be flowing from the slumped area
across the floor of this cutting, suggesting that it is still acting as a drain. As
with the other possible adits this does not have a convincing relationship with
a worked coal seam. At approximately 90m AOD this would only be 3m below
the collar of the nearest shaft, MP6-4, and 10m below the collar of the larger
MP6-1 which is aligned with the cutting. Any adit to drain the worked seams in
this area would be located beyond the bottom of the park where the seams
are shallower, although even there pumping may have been required to raise
water from the Middleton Main Seam. There is no indication that shaft MP6-1
housed a pumping engine that could have discharged water via the adit,
therefore saving having to lift it an additional 10m.

6.2.6 Waggonways, railways and tramways

As discussed above, in 1755 a waggonway was constructed to a river staith at
Thwaite Gate. This was in use until 1807 and served pits on the high ground
to the east of the Broom area. In 1758 another route was established by Act of
Parliament, that ran from close to Belle Isle village where several branches
running from pits in the park and later across the Middleton plateau,
converged. The Act did not allow Charles Brandling to build his waggonway
but it did ensure that his wayleave agreements were honoured (Lewis 1970
p.142). As his wayleave agreements involved numerous landowners this was
a very wise move. It is claimed that this is the first railway in the world to be
established by Act of Parliament (Bushell 1975 p.5).

The waggonway was built on the same principles as waggonways on
Tyneside and was therefore referred to as a Newcastle Waggonway. It was
initially gravity and horse powered. The gently descending branches that fed
onto the main route to Leeds allowed the full wagons carrying 45 cwt (NRO
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962/ 1e) to run down hill with the driver controlling the descent with a brake. A
horse would then be used to haul the empty wagon back up the slope. After
descending, a self acting incline to Hunslet Carr, it was a level route to a staith
in Cassons Close, near Leeds Bridge. From 1812 this latter section was
hauled by a steam locomotive designed by John Blenkinsop, the Middleton
Colliery Manager, and built by Mathew Murray at the Round Foundry in
Holbeck. Unlike later railways Blenkinsop used a rack rail system which
allowed a light locomotive to haul a greater load. Partly this was due to not
having access to good quality rails. Without the rack it has been estimated
that the locomotive could have hauled no more than 15 tons; with it, it was
capable of hauling a 90 ton load.

Several sections of waggonway route survive as tarmac paths in the park;
other sections are present as earthworks; and crossing the golf course, two
sections show on air photographs. At least one branch is not identified on
historic maps.

Figure 25. Waggonways through the park

Section 4 is shown on the earliest detailed map of the park dated 1780
running from Belle Isle village, passing to the west of the fish pond (park lake)
and then to New Park Pit. It is unclear at this date if it then extended on to
Lodge Pit which does not appear in the colliery accounts until 1792; however
a plan of the waggonways by Jonathan Teal dated 1787 (WYAS WYL483)
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shows that it extended 306 yards beyond New Park Pit. This would take it to
Lodge Pit. Air photo evidence suggests that it was probably extended to
Bawcliffe Pit which is shown on an estate map of 1808 although it does not
appear in the accounts until 1811. The waggonway is absent from maps of
1808 and 1828 which may suggest that it was no longer important. By 1850 it
had become part of the estate path network, possibly partly used as a coach
road by 1853.

A branch of this waggonway has been identified in the section of woodland
100m northwest of the park lake. This has not become a path and survives as
an earthwork cut into the slope, edged with a bank on the down-slope side,
which runs about 100m to a shaft mound. This may simply be an extension of
a portion of waggonway identified to the east, in which case the part running
onto New Park and Lodge Pits may represent a later branch. Unfortunately it
is not possible to examine the junction as it is buried under demolition rubble.
This path runs to the bottom of the park at a gradient of around 1:15 which is
steeper than the recorded 1:17.5 of the Hunslet incline, beyond Bell Isle
Village (Oynhausen 1971).

Park and Lodge Pits were out of use by 1800, and the Middleton Little Coal,
with the exception of a small amount at Rookery Pit, was worked out by 1807
(NRO 3410/Wat/35/29). A waggonway was laid to Fanny Pit in 1802 which
could have been extended to Bawcliffe Pit, which was producing coal from
1811, therefore making the route through the park redundant.

Section 5 does not appear on the 1780 estate map or on the waggonway map
of 1789. From 1808 it is shown as a path through the woods. Plotting the
waggonway routes shown in 1789 against the first edition 6” OS map
highlights a possible gap in the pattern of routes which are set out in a fairly
regular spacing across the landscape. This gap is effectively filled by section 5
suggesting that it is a missing section of waggonway that had gone out of use
by 1780. Field evidence further supports the idea that this was a waggonway.
The path does not follow the contour of the land but runs dead straight for 750
yards (685m) at a steady gradient of around 1 in 15; built up and cut into the
slope as necessary. The path then gently curves to join section 1. The top of
the straight section of path ends beside a large shaft mound before making a
slight change in direction and climbing to join another path crossing it at 90
degrees. This suggests that it originally ended at the shaft mound and was
later extended when no longer in use as a waggonway.

It therefore appears that after 1755, but before 1780, waggonways existed up

to shafts near the 100m contour. Later one branch was extended at least as
far as Lodge Pit at 140m AOD again at a gradient of around 1:15.
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7.0 Dating the mining remains

Mining remains are very difficult to date and it usually cannot be done by just
looking at the morphology or style of shaft mounds. Instead, it is necessary to
consider relationships with other features. As this project has found little
documentary evidence about mining in the park, dating is based on looking at
relationships with features, or events that can be dated.

It is difficult to suggest exactly where mining first began in the area but
Middleton Wood could have been a suitable location for early mining, but
probably not the location of the earliest, which was likely to be close to the
outcrop of a seam. Although many books suggest that working directly on the
outcrop would be the earliest style of mining, such evidence of this is not
usually seen and is definitely absent from this part of Middleton. The earliest
style of mining is likely to be the shallowest and therefore bell pit mining is the
most probable method that was used. The two most important seams, the
Middleton Little and Middleton Main Coals do not outcrop in the woods,
however the Middleton 40 Yards Coal does and it has been worked in one
small area, probably by bell pits.

One fact to consider is that coal mining has a landscape impact, but mining in
woodland is probably less disruptive than mining on agricultural land. Even if
spoil heaps are flattened, material such as shale brought to the surface by
mining will make the soil chemistry more acidic. This would affect the value of
both arable and pasture land and may have resulted in compensation claims
by owners or tenants. As woodland tends to be on poor quality land, it is less
likely to be de-valued by mining, and may therefore have been a better choice
of location.

7.1 Mining south of the Great Dyke

Mining in this area pre dates 1733 when four miners were “slain in the
Middleton Woods coal pits” (Lumb 1909), just over 100 years after the first
reference to coal mining in Middleton.

It is however the waggonway system that is most useful in dating the
workings. As already noted sections of the waggonway system run through
the area surveyed. These postdate 1758 and appear to have relationships
with several shafts. The extent of the waggonways in 1780 and 1787 are
known from surviving maps and it has already been shown that an additional
branch of waggonway not shown on the maps runs up towards the Lakeside
Centre.

Looking at the overall waggonway system it appears that all of the branches
originally ran as far as two pits around the 100m contour (MP6-1 and MP7-2).
Two other pits, that are slightly larger than their neighbours, have been
identified as also having a relationship to the waggonways (MP5-28 and MP5-
86). Although there is currently little evidence to support the idea it seems
likely that these shafts were working as deep as the Middleton Main Seam.

If these shafts did indeed work the Middleton Main Seam then the many
smaller shaft mounds, which represent shallower shafts, will have worked the
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higher seams. The only seams above the Middleton Main Coal recorded as
being worked are the Middleton Little and the Middleton 40 yards Coal. The
evidence for the working of the 40 Yards Coal is slight, as has been discussed
above, therefore we can assume that most of the shafts have worked the
Middleton Little Seam at a depth of around 45m. As these do not have a clear
relationship to the waggonway system they are most likely to predate 1758,
and some at least will be contemporary with the fatal accidents in 1733. The
identification of cog and rung horse gins in this area also helps the dating. As
discussed these are recorded as being in use on Tyneside from the early 18"
century. This suggests that any shafts with this style of gin could also date
from that period. The distribution of gins does suggest a clear zone of
workings that can therefore be dated to the early 18th century.

Shafts higher up the park such as Rookery, New Park, Lodge and Bawcliff are
documented in the colliery accounts and were sunk after 1780. Park and
Lodge Pits were out of use by 1800.

7.2 Mining north of the Great Dyke

Most of the mining north of the fault is in the township of Beeston. Beeston
Wood was part of an estate bought for Charles Brandling in 1767 and a little
more is known about the development of mining in this area.

Surveys from 1808 -1831 give a range of figures for the amount of un-worked
coal north of the Great Dyke. The minimum quoted for the Little Coal is 50
acres and the maximum is 110 acres. For the Main Coal the figures range
from 100 acres to 143 acres. Working with GIS software has allowed these
figures to be compared to data collected from historic estate maps and
geological mapping of the area.

Prior to publication of the 6” geological mapping of the area in 1875 the fault is
only shown on one estate map from 1807 (NRO 3410/Wat/35/29). This shows
a single fault rather than the parallel faults shown on the later map. This
suggests that the full complexity of the fault may not have been known at this
time. Assuming that the position of the outcrop of the seams was known, then
the estimates of remaining coal are likely to be too high because some are
measured from the south side of the fault, rather from the north side. Others
appear to be measured not from the fault but from the township boundary
which is slightly north of the fault.

Measuring the area of each seam, on the Brandlings’ estate north of the fault
gives figures of around 34.26 acres of the Middleton Little Seam and 67.32
acres of the Middleton Main Coal. Both these figures are lower than the
estimates but this can still be used to argue that both seams were considered
un-worked at the time of the reports.

However, there are a few problems. Firstly there is the area of bell pits that
have worked the Middleton Little Seam near the north western boundary of
the park. This covers about 2 acres and is likely to predate ownership by the
Brandlings. Secondly there is Wood Shaft just adjacent to this area which was
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sunk to the Beeston Seam between 1813 and 1814, which is apparently
earlier than the other shafts working the higher seams.

A more positive observation is the fact that shaft mounds in this part of the
woodland take little notice of the township boundary between Middleton and
Beeston; with several overlapping it. This suggests that the boundary was no
longer considered significant when the shafts were sunk. As Beeston Wood
was added to the estate in 1767 we could assume that the shafts must be
later as suggested by the estimates of un-worked coal.

These shafts above the Middleton Little and Middleton Main seams are very
similar in their size and distribution to the shafts seen south of the fault and
based on those similarities might be expected to be a similar age. The
evidence here however suggests that they could date from after 1830,
therefore well over one hundred years later, but apparently worked in a similar
manner, from multiple shafts rarely more than 50m apart but sufficient
distance apart to rule out the possibility that they are bell pit workings.

Further clues about how the landscape developed, which support these ideas,
have been recognised by identifying different phases present near Wood Pit
(see figure 26).

7.3 Mining in the fault

Coal seams within the fault trough that crosses the park were worked in the
second half of the 19w century and early part of the 20«n century. These
workings, that have left little archaeological evidence, have been dated from
abandonment plans held by the Coal Authority.

7.4 Summary

What this discussion has demonstrated is that the development of mining in
the park is not a simple story to tell and that it has to be partly based on
educated guesses where facts are lacking. An argument has been presented
that mining remains in the park date from the 17" to the 19™ century. No
evidence of medieval coal or ironstone mining has been found. It may be that
further documentary research will help to confirm this chronology and add
further detail.
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Figure 26. Phasing of the landscape near Wood Pit

1. Ditch and bank township boundary between Middleton and Beeston dating
from 1204 and cut / overlain by several shaft mounds.

2. Bank boundary marking the boundary of Beeston Wood, probably
contemporary with 1.

3. Wood Pit and waggonway dating from 1813.

4. Path, partly present as a holloway suggesting some age. Partly overlapped
by shaft mounds, therefore predating the shaft mounds. Crosses township
boundary suggesting a date when the boundary was not considered
important.

5. Path, similar to 4 but runs over and around shaft mounds therefore may
postdate the shafts.

6 and 7. Paths that cut across shaft mounds including Wood Pit suggesting a
modern origin.
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7.5 Mining in Middleton Park in context

The development of mining at Middleton fits the national growth in coal
mining. It has been suggested that the demand for fuel of all types increased
sharply as a consequence of populations which more than doubled between
the early 16t and mid 17« century (Hatcher 1993 p.6-7). Other authors have
suggested that coal, as a fuel, did not become important until the 16" century
(Griffin 1971). Rising urban populations placed a strain on local traditional fuel
sources making coal a cost effective alternative (Hatcher 1993 p.6-7).

Before the end of the 17« century Leeds and Sheffield were the only Yorkshire
towns with populations of more than 5000, which suggests that in both
locations coal could have been an attractive option. It is estimated that the
output from the Yorkshire Coalfield rose from 15,000 tons in 1560 to 150,000
in 1700, therefore a tenfold increase (Hatcher 1993 p.68). Prior to this time
coal was only used “by smiths and for burning lime” (Grey 1649 p.16). Both
activities would only require small quantities of coal and in the case of lime
burning even the poorest quality coal would suffice. Mining would therefore be
small scale, intermittent, and probably seasonal.

The building of the waggonway to Leeds in 1758 has been acknowledged as
giving Charles Brandling a near monopoly on the supply of coal to the city
(Rimmer 1955). But this project has demonstrated a significant amount of
mining in Middleton Woods before this date which suggests that coal from
Middleton was probably already important to the developing city of Leeds.

It has been recognised that the remains of the historic extractive industries are
underrepresented in the West Yorkshire HER. In 2005 there was less than 80
coal mining sites recorded, of which 70% are only documented as locations
(Gomersall 2005). This project has therefore made a considerable contribution
to knowledge of historic coal mining in West Yorkshire and at the same time
demonstrates the potential information that can be gathered by taking a
landscape view of historic coal mining. Similar landscapes exist in the county,
which are currently either unknown or poorly interpreted, that would benefit
from a similar approach.

The style of mining that dominated the park: pillar and stall workings from
multiple shafts, is remarkably common but little documented in historic
accounts and rarely discussed by modern writers. The same style of grid
pattern working is seen in West Yorkshire on Baildon Moor, and in Judy
Woods at Wyke, where the spacing of shafts suggest at least two different
phases / styles of pillar and stall working. On both these sites, as was the
case at Middleton, there is a popular belief that only bell pits are present. A
similar style of mining is seen where the Rough Holden Coal has been worked
in Morton near Keighley (Gill 2004). Here a grid pattern of shafts is fringed by
a band of smaller, tightly spaced hollows on or very close to the outcrop of the
coal. This suggests a similar scenario to that seen at Middleton with shallow
bell pit workings marking the outcrop adjacent to pillar and stall workings
where the depth of the coal relative to the surface increases. A similar
distribution of shaft mounds is also seen near to Flower Scar Road on
Todmorden Moor.
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Many other examples of this style of mining can be found in North Yorkshire.
In the Yorkshire Dales a similar grid pattern can be seen at Fountains Fell
Colliery, around Tan Hill, and probably most spectacularly on Preston Moor to
the north of Wensleydale. On the North York Moors extensive remains of coal
mining in the 18" century, principally for lime burning, are found on the high
ridges to the south of the moors. Rudland Rigg is probably the best known
group, which although recognised by amateur researchers, who make
reference to both field observations and documentary research, as pillar and
stall workings (i.e. Owen 1970), professional archaeologists persist on
classing them as bell pit workings (i.e. Clarke 1999). Similar workings are
found on adjacent moorland including Blakey Ridge, around the head of
Rosedale, and Great Fryupdale.

Although common it appears that this work at Middleton is a rare attempt at
analysing and phasing this style of mining.

8.0 Management Issues

As part of the remit of this project was to contribute to the future management
of the park this section will highlight several issues that came to light during
the work. Some of these issues are current and others are long term.

The mining remains in part of the park were designated as of national
importance and scheduled in 1998. The boundary of the scheduled area has
excluded some of the best preserved features in the park. The findings of this
project would suggest that the rest of the park contains features that are of an
equal significance, although they have a different chronology. The evidence
for the use of horse gins in the park appears unique and the best examples
are outside the boundary of the scheduled area. The differing chronology
seen across the park adds to the group value of the whole, increasing the
significance of the archaeology. The scheduled area therefore needs to be
reviewed with a view to expansion.

Footpaths erosion in the park is a significant issue not helped by paths
passing over historic features. Closure / diversion of foot paths should be
considered to reduce erosion. Better maintenance of paths and control of
pedestrian access would help to confine damage e.g. paths spreading. A
priority should be to reduce damage to Wood Shaft (SE 29374, 29051). This
damage is made much worse by motorbike / mountain bikes and horse riders
using paths in the woodland.

There is poor intellectual engagement with the local community and park
users. This is mainly due to a lack of interpretation to help understanding by
the general public. A publication and guided walk leaflet produced for this
project will help to change the understanding and appreciation of the site but
more is needed. Previous leaflets produced by Leeds City Council have
presented a poor account of the history and archaeology as does the
information on the Leeds City Council website.

Use of vehicles in the woodland for management purposes is causing damage
to subtle earthwork features. Type of vehicle should be limited and guidance
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should be made available to park staff and contractors on how to work
responsibly on a historic site.

Waggonways in the SAM area have been affected by the creation of passing
places which have altered the original waggonway earthworks. The
archaeological remains of waggonways can be quite ephemeral and easily
damaged / destroyed. At least one section has been covered by demolition
rubble. The identification of possible waggonway routes across the golf course
suggest that buried remains could be present.

Figure 27 Scheduled Ancient Monument (SAM) boundary overlying surveyed
features.

The fallen beech tree known as the “Monarch” has blocked a footpath and
new paths are developing around it creating new earthworks / compromising
historic features.

Burrowing animals are causing some damage to shaft mounds
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Currently there is not sufficient detailed mapping of the archaeology to fully
understand the complexity of the site and its development and to formulate
detailed management plans.

Difficulties accessing un-catalogued archives compromised the full
understanding of the site and its development.

9.0 Future prospects

This survey has concentrated on recording and understanding the historic
mining remains within the woodland in the park. In the course of this work it
has been noted that the woods also contain significant remains of historic
woodland management which are at least medieval, with the possibility that
some are earlier. Also noted within the park boundary is the existence of an
18" century designed parkland associated with the building of the now
demolished Middleton Lodge and other estate buildings around 1760. There is
therefore scope to extend this study to look at different aspects of the history
of Middleton Park.

10.0 Conclusion

This project has focussed on mining in one part of Middleton and it is
important to remember that mining also took place under most of the
Middleton and Belle Isle housing estates. Forty years after the closure of the
last mine, Middleton Broom, the remains in the park and Middleton Railway
are all that remains to remind us of over 300 years of mining. As such these
remains should be treasured and treated with respect. This project has
provided the Friends of Middleton Park with a better understanding of the
mining remains in the park that they can now share with visitors to the park. It
has also provided information that will contribute to the future management of
the park. Additionally it has also shown how complex the interpretation of
historic mining remains can be and demonstrated ways of thinking about and
modelling past mining activity. These have the potential to influence the
interpretation of sites beyond Middleton.
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