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Chapter 1
Introduction

This research aims to identify the construction techniques used to
create different types of rockwork and their attendant water features
found in eighteenth century (18C) and nineteenth century (19C)
British gardens. The scope includes grottoes, cascades, re-creations
of natural landscapes and rock gardens for growing alpine plants.
Both real and artificial rock will be considered.

Much has been written about the history, aesthetics and iconography
of rockwork in gardens, but very little research has focused on how
they were built — where the rock came from, how it was transported,
moved and handled, how rocks were held in position, what tools and
machines were used and what skills were learnt or imported from
other industries. Many rockwork features were accompanied by
water, often in the form of a cascade. Hence the area of water

management is also an important element in this research.

Roberts, writing about constructing water features in the 18C
landscape park notes that ‘little consideration has been given to the
process of making the landscape’ while Wass contends that ‘our
understanding of the technology employed in period gardens remains
limited’.” A recent Dumbarton Oaks Symposium also acknowledges
the lack of research in this area.? Only recently has any research
focussed on technology within country houses and their estates,
fuelled by an interest in restoration of equipment and services for
display to visitors. Aspects of The Country House Technology project

pertinent to this dissertation are the areas of transport and energy

1 Judith Roberts, “Well-tempered clay: constructing water features in the landscape park’,
Garden History, 29.1 (2000), pp. 12-28; Stephen Wass, ‘A way with water: water resources
in the life of an 18 century park’ (unpublished MA thesis, University of Leicester, 2012),
p. 36.
2 Michael G. Lee and Kenneth I. Helphand (eds.), Technology and the garden (Washington,
2014), pp. 1-6.
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provision.® The primary objective of this dissertation is to fill some of
the gaps identified above.

The key questions posed are:

1. What materials, methods and equipment were used in
constructing the rockwork features?

2. Did the construction stages follow those used in building a
house?

3. From where did rockwork builders obtain the necessary
knowledge and skills?

Sources of information

Direct sources such as original plans, diaries and estate papers were
the first choice. However, expert advice suggested that information
about construction methods would be hard to find and for this reason
a range of indirect sources have also been considered.*

Visiting gardens became popular in the 18C and many visitors wrote
about their experiences. According to Batey and Lambert ‘garden
tourists have a long and distinguished pedigree’ and often described
the new styles they saw.5 For this research records from visitors
were analysed alongside other indirect sources including
contemporary drawings and paintings, contractor brochures and
advertisements and more recent accounts and commentary from
garden historians. Recent restoration projects are included as they
often involve archaeological surveys and the dismantling of existing
structures revealing what was underneath and have the potential to

identify construction details. Finally, collections of early 19C

3 The Country House Technology project at the University of Leicester led to a conference
in May 2010 and several publications including Marilyn Palmer and lan West, Technology
in the County House (Swindon, 2016).
4 Personal communication from Michael Symes, 20/03/17; Personal communication from
Brent Elliott, 22/03/17.
5 Mavis Batey and David Lambert, The English Garden Tour: a view into the past (London,
1990), p. 7.
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photographs have been reviewed as they can reveal the details of
tools and equipment used.

Key garden history texts and papers on 18C and 19C gardens such
as those from Symes, Jacques, Richardson and Elliott set the scene
for individual styles and tastes and highlight the key players in design
and innovation. Some include sections on different type of rockwork
and describe a progression of different styles.® This is outlined in
Chapter 2. Related industries such as farming, quarrying, mining and
transport give us clues to where the skills, techniques and tools used
by rockwork makers probably came from. These are detailed in
Chapter 3.

Research methodology

The timeframe was chosen because it was a period of great social,
political and economic upheaval. During the Industrial Revolution
experimentation, innovation and new ways of thinking emerged.”
Technology found its way into many areas of life, including garden-
making. Over the 200-year period between the first and last gardens
considered (1710-1911) many different incarnations of rockwork

came, went and reappeared as fashions and ideas changed.

The initial stage of this research was to identify suitable sites where
rockwork features had been built within the chosen timeframe. This
was done by picking out sites which were identified by experts as
having specific features or being at the forefront of changes is styles.
Others were added as further examples of individual styles. Basic

® Michael Symes, The Picturesque and the later Georgian garden (Bristol, 2012); David
Jacques, Georgian Gardens: the reign of nature (London, 1990); Tim Richardson, The
Arcadian Friends: inventing the English Landscape Garden (London, 2008); Brent Elliott,
Victorian gardens (London, 1986).

7 Stan Yorke, The Industrial Revolution Explained (Newbury, 2014); John Daniels et al., The
real northern powerhouse: the industrial revolution in the North East (Newcastle, 2015).
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information about each site was collected from identified sources.
Further details of the database entries are given in Appendix 1.

The second stage was making a series of site visits, involving talking
to gardeners and other staff and making a photographic record. The
third stage involved filtering out the information and searching for
new data to identify details about the construction activity. Individual
phases of the construction process were identified, and these
headings were used to aid the analysis. This resulted in a range of
‘snippets’ under each heading for each site. These were then
collected together to form the details of the research findings, which
are analysed in Chapter 4. Evaluation of the findings, answers to the
key questions and conclusions are in Chapter 5.

13




Chapter two
Rockwork forms and styles

The earliest site in the database is the water garden at Upper Park
Lodge in Bushy Park, started in 1710. It contained a formal, stepped
cascade with faux architectural grottoes either side (Figure 1).8 The
latest site, at Wisley (1911), is a terraced rock garden with a
naturalistic cascade and a small cave, made from irregular rocks
placed to provide a suitable environment for growing alpine plants
(Figure 2).9 Many different forms and styles of rockwork were built
during the intervening 200 years and provided varying construction
challenges. The history of rock gardens has been charted in detail
and will not be repeated here.' Instead a few examples have been
chosen to illustrate the range of styles and form to give a context for
the construction effort involved.

8Vanessa Remington, Painting paradise: the art of the garden (London, 2015), p. 143.

9 James Pulham, ‘Wisley Rock and water garden’, Journal of the Royal Horticultural
Society, Vol 38 (1912-13), pp. 225-233.

10 see Graham Stuart Thomas, The rock garden and its plants: from grotto to alpine house
(London, 2004); Scottish Rock Garden Club Forum
http://www.srgc.net/forum/index.php?topic=7231.0 [accessed 08/09/17]; Symes, The
Picturesque; Brent Elliott, ‘The British rock garden in the twentieth century’, Occasional
Papers from the RHS Lindley Library, Vol 6 (2011).
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Figure 1. Unknown artist, A view of the cascade, Bushy Park Water Garden, c1715.

Fic, 74.—Tug Tor WaTERFALL.

Figure 2. The alpine rock garden at Wisley before planting.
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The formal cascade at Bushey Park was followed by other similar
constructions. Formal architectural cascades were a speciality of
William Kent, particularly those with a triple arch such as his design
for Chatsworth in the late 1730s (not built) and Chiswick House for
the Earl of Burlington (Figure 3)."" Flitcroft's cascade at Stourhead,
also designed by Kent, follows in this architectural style.!2

From their formal beginnings, cascades became naturalistic as the
18C progressed, in the same way that gardens moved away from the
formality of the previous 200 years. Some utilised existing natural
springs and were embellished by judicious addition of rockwork.
Examples include Virgil's Grove at The Leasowes and the series of
cascades from the Cold Bath at Enville.'® Others were artificially
constructed, often in connection with a dammed lake, such as the
one at Virginia Water (Figure 4)."* Naturalistic cascades continued to
be made throughout the 19C utilising both real and artificial rockwork.

Alexander Pope was the first to introduce an underground grotto,
utilising the basement of his house in Twickenham, together with a
tunnel under the road linking to his garden. In the second phase,
1739-43, it housed a collection of geological curiosities.!S Others
followed his lead including Goldney Grotto and Scotts Grotto (Figure
5). The style lasted throughout the 19C but with less or no
decoration.

Rusticated grottos with both external and internal decoration became
the norm from 1750. Grottos with ‘tufa’ decoration augmenting the
outside rockwork were built at Painshill and at Croome Court in the

11 Symes, The Picturesque, p. 90; Andrew Lambirth, ‘William Kent was an ideas man — the

Damien Hirst of the 18" century’, The Spectator (12/04/2014), p. 16.

12 Colin McKewan, (ed.), Stourhead Lake Project 2005 (Portsmouth, 2006), p. 8.

13 Michael Symes and Sandy Haynes, Enville, Hagley, The Leasowes: three great eighteenth

century gardens (Bristol, 2010), pp. 83, 162.

14 Historic England, ‘The Royal Estate, Windsor: Virginia Water’, listing 1001177, 1984,

15 Anthony Beckles Willson, Alexander Pope’s Grotto in Twickenham (London, 1998), p. 15.
16




1760s (Figure 6). The inside of the grotto at Painshill broke new
ground in being full of sparkling crystals. This was followed by
equally lavish decoration in the grotto at Ascot Place (Figure 7).
This style of decoration continued until the first part of the next

century.

More primitive, unadorned, cave-like grottoes were highly desirable
at the peak of the picturesque and sublime era of the later 18C. At
Rokeby Park in County Durham an artificial cave 2.5m wide and 2m
deep was cut into the cliff to provide a romantic setting above the
River Greta (Figure 8). At the end of the century Quarry Bank in
Cheshire included a cave-like grotto accessed by steep paths. The
style re-emerged in the 19C with similar un-adorned grottos
constructed by Pulham at Highnam Court (1847) and Wotton House
(Figure 9)."7

Where a site contained natural rocky outcrops, they were often
embellished by man-made additions. Two 18C examples illustrate
this style. At Hafod in mid-Wales the seemingly natural wild and
rugged landscape was artfully fashioned with the addition of steps
and viewing points for visitors (Figure 10). The 300-foot cliffs at
Hawkstone, in Shropshire included steep narrow paths, precipices

and clefts in the rocks, all hand-cut.'®

Scattered rockwork, a term coined by Symes to describe clusters of
different sized stones placed separately from a cascade or grotto,
was first displayed at Painshill on Grotto Island and later at Bowood

& Michael Symes, Fairest Scenes: five great Surrey gardens (Elmbridge, 1988), p. 42;
Croom Park Grotto http://www.buildingstones.org.uk/search/nprn/site5838 [accessed
16/11/17]; Anon, ‘Berkshire Follies’, Foll-e: The Folly Fellowship, Issue 27 (2010), p. 2.
17 Historic England, ‘Rokeby Park’, listing 1000733, 1986; Symes, The Picturesque, p. 119;
Historic England, ‘Highnam Court’, listing 1000140, 1986; Historic England, “Wotton
House’, listing 1000391, 1984.
18 George Cumberland, An attempt to describe Hafod (London, 1796); Hazelle Jackson,
Shell houses and grottoes (Oxford, 2001), p. 19; Anna Pavord, ‘Gardening: The sublime to
the precipitous’, The Independent (01/04/1994), p. 22.
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in the second half of the 18C."% An extensive use of this style was
created at Swinton in North Yorkshire from 1800 where rocks were
placed around the lake edges ‘studded like almonds round a trifle’
(Figure 11).2% This style continued to be used throughout the 19C.

Use of rockwork to imitate nature became popular in the 19C. At
Hoole House in Cheshire a scale model of the Alps at Chamonix was
built in 1826 (Figure 12). The irregular rockwork reached to a
maximum of 34 feet.?! Other scale models followed including the
Khyber Pass (East Park, Hull) and the Matterhorn (Friar Park).

The Victorian fern craze of the mid-1800s (pteridomania), together
with the availability of cheap glass greenhouses led to rockwork
being placed inside ferneries. In the 1870s the Convenor of Bute
commissioned a fernery at Ascog, complete with rockwork ‘well
planted with ferns and alpine plants’ (Figure 13).22 This style of
rockwork within a fernery was copied in many places including Swiss
Garden in Bedfordshire where artificial stone was used.

Geological accuracy, particularly stratification, became a subject of
much debate from the 1850s onwards. Rockwork builders such as
Pulham and Meyer, both keen geologists, incorporated stratification
in their work while others such as Backhouse did not see it as

important.23 Examples of artificial rockwork by Pulham which showed

2 Michael Symes, ‘Charles Hamilton at Bowood’, Garden History, 34.2 (2006), pp. 206-
220.
20 symes, The Picturesque, p. 97; Lorna Cunliffe-Lister, A Georgian Head Gardener
Reports (Swinton Park, 2010), p. 5.
2 John Claudius Loudon, ‘Hoole House', The Gardener’s Magazine, Vol 14 (1838), pp. 353-
63.
22 B, S, Williams, ‘Ascog Hall’, The Gardeners’ Chronicle (1879), pp. 523-4; Sarah
Whittingham, Fern fever: the story of pteridomania (London, 2012), pp. 148-151.
3 Elliott, Victorian gardens, p. 97.
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stratification include Madresfield Court, built 1876-9, and Dewstow,
built from 1895 (Figure 14).24

These forms and styles were built on varying terrains — on flat, often
swampy ground, on rugged hillsides, within old quarries or
underground. Each setting provided its own challenges for the
construction process. Many questions follow, such as = how did they
support structures up to 40 feet high and how were tunnels and
caves cut out of solid rock? The next chapter looks at some of the
techniques and equipment available at the time.

% Claude Hitching, Rock landscapes: the Pulham legacy (Woodbridge, 2012), pp. 104-109,
162-175.
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Figure 3.

Figure 4. Paul Sandby, The cascade at Virginia Water, c1735.
Naturalistic cascade.
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Figure 6. Rusticated grotto at Croome Court.
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Figure 8. Undecorated, cave-like grotto at Rokeby Park.
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Figure 9. Undecorated grotto at Wotton House, made from pulhamite.

Figure 10. John ‘Warwick’ Smith, Pyram cascade entire.
Embellishment of natural rocky outcrops at Hafod.
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Figure 11. Scattered rockwork at Swinton Park.

Rockwork at Hoole House, from the Centre of the Fiower-garden,

Figure 12. Rockwork imitating nature — scale model at Hoole House.
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Fio 36— ViKW I¥ THE FERNERY AT ASCOG WALL. [3E£ r §33.])

Figure 14. Rockwork within a fernery at Ascog Hall.
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Chapter 3
Tools, techniques and technologies.

Where did people designing and constructing rockwork features
obtain the appropriate skills, knowledge, tools and techniques? The
most likely answer is that they borrowed ideas from contemporary
practice in industries such as farming, building construction, mining,
quarrying and transport. Large estates usually incorporated one or
more working farms and often had temporary quarries on site,
suggesting that many of the skills and equipment from these two
industries would be known to owners and to their employees. During
the 18C and 19C all these industries experienced huge changes in
technology as the industrial revolution picked up pace. One key
question is whether the builders of rockwork features knew about and
chose to utilise these innovations or chose to stick with traditional
methods?

Farm labourers in the 18C and 19C would have been experienced in
digging ditches and making ponds to aid land drainage. Methods in
use at the beginning of the 1700s included ridge and furrow systems,
deep trenching and, a bit later, conduits made of flagstones. By the
end of the century ceramic pipes were being used and by 1826 the
government encouraged more efficient land drainage by removing
the tax on tiles and bricks used specifically for that purpose.?

In the early 1700s virtually all the implements on farms were hand
tools except ploughs, harrows, wagons and carts. Those particularly
relevant to rockwork construction were ladders, wheelbarrows,
gavelocks (Figure 17), hammers, wedges, axes and chisels.
Equipment for moving loads were wagons, wains or carts. Similar

¥ HADAS, ‘History of Field Drainage’, Hendon and District Archaeological Society
Newsletter (March 1974), pp. 2-3.
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transport mechanisms, using oxen or horse, were used in mining and
quarrying (Figure 15).%6

-

Figure 15. Two-wheeled cart collecting stone.

The 19C was notable for the introduction of steam traction engines
for ploughing, threshing and in sawmills (Figure 16). In 1867 it was
estimated that 200,000 acres of arable land was steam tilled.?”

% W, Harwood Long, ‘The development of mechanisation in English farming’, The
Agricultural History Review, Vol 11.1 (1963), p. 17; Arnold James, Farm waggons and carts,
(Exeter, 1977).
7 Long, ‘Mechanisation in English farming’, p. 20.
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Figure 16. 19C Fowler steam plough.

From the early 1700s onwards the stone quarrying industry
expanded as the need for stone buildings increased. By 1857, 3,000
quarries were listed, most of which distributed their products via the
newly established rail network.2® Common hand tools used in
quarrying throughout the 18C and 19C included a quarry pick,
wedges and various types of chisel, which were struck with a metal
hammer or a wooden mallet (Figure 17). In addition, pickaxes or
crowbars were widely used in both mines and quarries. These were

all tools that had been used for centuries with little change.?®

Rock-getters extracted rock by cutting rows of holes along the
marked-out block. Wedges were then hammered into the holes to
split it, allowing the block to be freed with crowbars/levers

(Figure 18).%° This method had been used for hundreds of years and

% Graham Lott, ‘The building stone industry in Britain past and present’.
<www.englishstone.org.uk> [accessed 08/12/2017).

¥ \W. Wooton, B. Russel & P. Rockwell, ‘Stoneworking tools and toolmarks’.
<http://www.artofmaking.ac.uk/content/essays/2-stoneworking-tools-and-toolmarks-w-
wootton-b-russel-p-rockwell/> [accessed on 12/02/2018].

% Anon, ‘The rock-getters’. <http://www.valleyofstone.org/schools/quarryworked >
[accessed 08/12/2017].
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is still used today but with the aid of power tools rather than the
hammer.

Figure 17. Quarryman with pickaxe and hammer (top) and gavelock (bottom).
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Figure 18. Splitting rock using wedges and lever.

The simplest aids for lifting and moving heavy stones away from the
quarry site were levers, rollers and jacks (Figure 19) plus a windlass
(or winch), powered by man, horse or donkey (Figure 20). In the 19C
winches were made of cast iron with gears and a brake, using a
chain or later