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Abstract

Caves form a major element in both scientific and literary writing in the long eighteenth
century and function as a crucial part in the transformation of the perception of wild mountain
landscapes. Despite this, the role of caves has been critically neglected. This thesis re-
examines the writing of this period to uncover the place and importance of caves. From
readings of the catastrophic biblical flood, where caves enabled the flood waters to rise and
fall from within the Earth, to a far-reaching synthesis of laboratory and fieldwork experiments
into the chemical dissolution of limestone, caves attracted wide-spread scientific and cultural
appreciation. The role of water in the formation of limestone caves has been the basis for all
theories; the major discoveries and advances in knowledge are in how water forms them.
Fused with these discoveries, reworkings of mythological descent narratives in poetry, novels
and travel journals led to the evolution of a sub-genre in eighteenth-century literature and
nascent ideas of the subconscious. The archetypal form of the classical descent narrative is
based on the transformative experience of a descent underground and a return to the surface,
and this framed the discourses that represented caves and the experiences of descending
them, whether they were tangible or imagined. The changing perception of caves was an
influence in many scientific and cultural fields, including: knowledge of earth science and the
eventual specialization of geology with the assistance of chemistry, the debates over the
meaning of nature and god, the development of aesthetic theories and their application to
the landscape, and the growth of domestic travel and tourism. The genres of natural
philosophy, poetry, prose fiction and travel writing formed the representational discourse of
caves through a remarkable degree of dialogue and intertextuality. Those who wrote in this
genre blended the causal and the aesthetic understanding of subterranean space before
subject specialization would divide them. The representations, instabilities and

transformations of this strange subterranean environment are principally illustrated in the

Vi
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writings of John Hutton and William Wordsworth at the end of the long eighteenth century.
Their pivotal writings absorbed the material that preceded them and shaped it for the
scientific and literary writers that followed. They formed the field of cave and karst science

and established the cave as the central metaphor for the creative imagination.

vii
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Introduction: The Underworld and the Underground

Caves are as much a product of the imagination as they are of natural processes and the
purpose of this study is to account for how both literary and scientific perceptions of the
underground were formed in the long eighteenth century, between 1680 and 1830, and how
they shaped a literary genre and a field of scientific study. The perceptions made during this
period established the current knowledge and experience of caves, as creations of complex
tectonic and chemical processes and as captivating imaginative attractions. Visitors to caves
cannot be indifferent to the vertiginous darkness of these cracks in the earth’s surface and the
apparent lifelessness of the enclosed space; they can be either repelled by the thought of
crossing the subterranean threshold or, equally, compelled by curiosity to enter and explore
it. Caves are environments that inspire the imagination and necessitate inquiries into their
formation. Much of the writing on caves in the long eighteenth century was part of a broader
dialogue between natural philosophers and scientists, poets, novelists and travel writers. The
period marked not only a search for caves and the desire to experience them, but the shaping

of a discourse that expressed and comprehended these subterranean perceptions.

The exploration and study of caves and the impact on literary and scientific writings
of the long eighteenth century has been critically neglected. This thesis explores the
overlooked writings and debates of natural philosophers and geologists in charting the
development of cave and karst science within the wider field of natural philosophy and then
geology, from Thomas Burnet’s biblical theories of cave formation to Joseph Black’s laboratory
experiments and Adam Walker’s fieldwork in limestone dissolution, and, arguably, the
founding text of modern geology, Charles Lyell’s Principles of Geology. This thesis draws
significant parallels between the scientific interest in caves and the adaptation and
development of the descent narrative from classical and medieval sources in both epic

narrative poetry, satirical poetry and the novel, creating a distinctive eighteenth-century
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literary genre. The thesis re-examines the poetry of John Milton’s Paradise Lost and John
Dryden’s translation of Virgil’s Aeneid and the influence their use of the descent narrative,
along with other translations, had on the poets of, among others, James Thomson, Edward
Young and William Wordsworth who merged the descent narrative with expressions of the
evolving aesthetic of the sublime. The sublime aesthetic developed largely through
experiences, both real and imagined, of the alien darkness of caves. | argue that Wordsworth’s
interest in caves, his use of the descent narrative, the sublime aesthetic and his nascent ideas
of the role of the subconscious and the imagination shaped both his poetry and readers’
perceptions of the caves of Yorkshire. The descent narrative and the study and exploration of
caves also make up considerable parts of the neglected novels of Thomas Amory, who bases
much of his extraordinary cave exploration in the Yorkshire Dales. Both the scientific and
literary writings were incorporated in the hybrid genre of the travel journal, which saw its
development alongside the growth of travel and tourism through the century. This thesis
explores eighteenth-century travel writing where the genre of the descent narrative and
scientific curiosity played a substantial part. In many of these writings the epic travels and
descents to the underworld of Odysseus and Aeneas found parallels in the travels around
Britain of, for example, James Brome, George Berkeley and John Hutton. Such interest led to

the first cave guidebook written by John Hutton, and subsequent guides by John Housman.

Trevor Shaw, in his extensive landmark study, History of Cave Science, addresses the
role played by European natural philosophers in their understanding of cave formation up to
1900.! He briefly considers the theories of seventeenth- and eighteenth-century natural
philosophers, leaving the detailed scientific analysis for the geologists of the nineteenth

century. This thesis explores the writings of some philosophers who were overlooked by Shaw,

I Trevor Shaw, History of Cave Science: The Exploration and Study of Limestone Caves to 1900 (Sydney:
Sydney Speleological Society, 1979; repr. 1992).
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for example, Joseph Black, and places their theories in a philosophical context. As Shaw
examines the discovery and understanding of limestone solution in geochemistry, the first
discoveries, what he calls ‘these early fumblings,” are not considered in any detail until there
is a clearer understanding of the chemical processes in the nineteenth century (Shaw, p. 153).
This thesis considers these early chemical discoveries as crucial breakthroughs in the changing
perception of caves and the natural world. It explores the writings of the philosophers in detail
and in relation to each other through their debates and differences and explores their
relations with the literary and travel writers of the time. This thesis also considers the period

where natural philosophy divided and a branch became subterranean geology.

Marjorie Hope Nicholson, in her Mountain Gloom and Mountain Glory, explores the
development of the aesthetics of nature from the seventeenth to the eighteenth century
through the poetry of, for example, Thomson, Young and Wordsworth.? The transformation
in the way mountain landscapes were perceived, she argues was: ‘one of the most profound
revolutions in thought that had ever occurred’ (Nicolson, p. 3). Though her focus is on
mountain landscapes, she does briefly refer to the role of caves. This thesis has caves and the
genre of the descent narrative at the centre of the study, and explores them through the

interrelations with philosophy, science and travel writing as part of this ‘profound revolution.’

Recent studies into the literary and scientific writing of the late eighteenth and early
nineteenth century have emphasized a more comprehensive form of literature than is
currently apparent with subject specialisms. Sharon Ruston writes that ‘literature and science
constitute an exciting sub-field within the larger discipline of Romantic-period literature.”®

Ralph O’Connor, in The Earth on Show, argues that the distinction between science and

2 Marjorie Hope Nicolson, Mountain Gloom and Mountain Glory. The Development of the Aesthetic of
the Infinite (Seattle: University of Washington Press, 1959; repr. 1997).

3 Sharon Ruston, Creating Romanticism: Case Studies in the Literature, Science and Medicine of the
1790s (Basingstoke: Palgrave Macmillan, 2013), p. 2.
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literature in the seventeenth and eighteenth centuries was not as clearly marked as it is now.*

Literature then, he writes, ‘was a more inclusive concept, incorporating scientific and
historical writing as well’ and that science writing was not merely a part of literature but that
‘scientific writing was literature’ (O’Connor, p. 13). In the nineteenth century natural
philosophy and literature became increasingly specialised and distinct in their subject
boundaries. However, it was from this more comprehensive practice of literature that such
specialisms were drawn: ‘Geological writing, then, emerged at the beginning of the nineteenth
century from a confluence of disparate genres’ (O’Connor, p. 23). Noah Heringman is more
precise when he argues that ‘poetry and geology in later eighteenth— and early nineteenth-
century Britain are mutually constitutive through the common idiom of landscape aesthetics.”
The focus with these studies is the turn of the nineteenth century, the Romantic era, where,
Ruston writes, ‘a second scientific revolution’ took place as natural philosophy transformed
into science, or more precisely in this case, geology (Ruston, p. 2). This thesis explores the
varied literature of caves in the period between what Nicholson perceives as a revolution in
landscape aesthetics at the turn of the eighteenth century to what Ruston describes as a

scientific revolution at the turn of the nineteenth century.

The materiality of the mountain landscape, Heringman writes, is ‘essential to
aesthetic experience because it makes viable the notion of involuntary aesthetic response’
(Heringman, p. 1). This response is particularly well described in the poems, novels, natural
philosophy and travel accounts of the experience of caves where the all-encompassing
materiality of rock and water impresses itself upon the mind and body of the visitor. The
perplexing space of a cave inspires imaginative responses and prompts questions of its

formation. Heringman writes of this association: ‘By marking out a chaotic space in rocks and

4 Ralph O’Connor, The Earth on Show: Fossils and the Poetics of Popular Science, 1802 — 1856
(Chicago: Chicago University Press, 2007).

5 Noah Heringman, Romantic Rocks, Aesthetic Geology (New York: Cornell University Press, 2004), p.
1.
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landformes, literary description helps to create the province of geology as an autonomous and
imposing field’ (Heringman, p. 11). Descriptions of caves in the inclusive literature of the long
eighteenth century did this for the subterranean aspect of the field of geology. The unique
space of the cave, however, makes this aspect of geology different from other aspects. Edward
Casey’s concept of ‘displacement’, though not applied by him to caves, is helpful here in that
it marks out the cave as a space other than those of the accessible surface environments,
however mountainous.® The cave is ‘displaced,” or dislocated in darkness, from approachable
open and illuminated spaces. Casey argues the departure from a place of familiarity into an
unfamiliar space could lead to a series of displacements as progress into a cave becomes
increasingly difficult (Casey, p. 194). Entry and progress in a cave consists of the crossing of
thresholds into a distinctive, uncommon and challenging environment. Such an environmental
displacement as this affects the ‘involuntary aesthetic response’ Heringman writes about. The
wildly varied and divergent nature of cave space is important in the development of aesthetic

responses to nature and to the development of what will become geology.

This thesis not only examines different genres, it examines the largely neglected work
of eighteenth-century cave-related scientific, literary and travel writers, as well as re-
examining established classics. The thesis present two case studies of the writers John Hutton
and William Wordsworth, who in the latter half of the long eighteenth century, made a major
scientific and literary impact with their experience and writings on caves. It is evident that the
field of cave and karst science is formed, that the descent narrative genre, combined with the
sublime aesthetic, emerges and gives rise to nascent literary forms of the subconscious, and
that the attraction of caves motivates the increased popularity of travel and tourism in the
long eighteenth century. The interdisciplinary exploration of the philosophy, science, travel

and literature of this material adds to our knowledge of the period by placing caves, a major,

5 Edward S. Casey Getting Back into Place: Towards a Renewed Understanding of the Place-World
(Bloomington: Indiana University Press, 2009), p. 195.
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though overlooked, landform in direct relation to them. Such a study of caves and the
significance of rediscovered descent narratives transforms perceptions of familiar texts in an

unfamiliar subterranean context, which in turn transforms perceptions of caves.

Structure.

This thesis aims to explore the possibility of defining cave space, a space distinguishable by
the difficulty in seeing it, and the ways in which perception of it is expressed. | aim to explore
perceptions and representations of caves in science, philosophy, poetry, the novel and travel
writing. What is extraordinary about this period of natural exploration and writing is the
dialogue between the writers of different disciplines in relation to caves. To demonstrate the
interconnected nature of cave writing in the long eighteenth century, | present five proposals,
each being apparent in the following five chapters. The first three chapters explore the broad
experience of caves through changing scientific knowledge, the role of fiction and changing
aesthetic appreciation and cave travel writing, while the final two chapters are case studies of
John Hutton and William Wordsworth and the roles their writing played in transforming
responses to caves. Firstly, developing knowledge of the formation of caves, a marginal sub-
section in the assemblage of the catastrophic flood theory drawn from the Bible, was
instrumental in transforming natural philosophy and in establishing the geological sciences in
the eighteenth century. This transformation came through the discoveries, in mid-century, of
the chemistry of limestone solution and its application to caves in the field. Secondly, the role
of classical descent narratives and the application of the sublime aesthetic in the poetry and
the novel of the eighteenth century encouraged the exploration and experience of caves from
both a scientific and psychological perspective. Thirdly, the rise of domestic travel and tourism
in the eighteenth century led to a transformation of and an increase in the number of
travellers recording cave phenomena, who drew upon natural philosophy and fiction in

expressing their experiences. Fourthly, John Hutton’s writing of the first cave guidebook had
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a huge impact on the popular perception of caves in the later eighteenth century, and led to
the establishing of ‘fields’ of cave study and experience, making use of both scientific
discoveries and fictional descent narratives. Fifthly, the poetry of William Wordsworth
established the underground as the central metaphor for the creative imagination and the
subconscious, as well as shaping reader’s responses to the caves and karst landscapes of the
Yorkshire Dales. What ultimately ties the scientific, aesthetic and psychological perspectives
together is the way the writers and explorers of the period perceive the unknowable enormity
of cave space and yet establish the sense of a local place, for example, the Weathercote Cave

system in Chapel-le-dale, West Yorkshire, as a basis for exploration and understanding.

The choice of time and the selection of texts are determined by the inception of a
systematic study of caves which, as both Shaw and Nicolson argue, occurs along with the more
coherent, concerted and organized study of science in the latter half of the seventeenth
century. This development coincides with and generates a crisis in the religious belief of the
afterlife, the rise of nature travel and tourism in Great Britain, the development of aesthetic
perceptions of the natural world and initial ideas about the form, function and content of the
imagination and subconsciousness, all of which draw on the experience or imagination of

caves.

The first attempt at a coherent articulation in English of the formation of the earth,
and therefore of caves, came from Thomas Burnet and his A Sacred Theory of the Earth in
1684, which coincided with the early development of the Royal Society. Other theories were
published that either supported or challenged Burnet’s propositions, and between them they
established a genre of theoretical proposals on the formation of the earth. These texts form
the basis of the natural history of caves and the shaping of an understanding of the

underground at the beginning of the long eighteenth century.
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Two highly influential epic poems were published in the later years of the seventeenth
century, John Milton’s Paradise Lost and John Dryden’s translation of Virgil’s Aeneid. Both
incorporate elemental descent narratives that shaped the understanding of the underworld
in the eighteenth century. Other classical and medieval descent narratives that were

translated in the long eighteenth century are also considered.

With the growth of domestic travel and tourism, both the natural history of caves and
the descent narrative became a formative part of the hybrid discourse of travel writing. Travel
journals and guidebooks included discussions of natural history and the poetry of descent
narratives, and these journals, letters and diaries were then partially responsible for early
forms of the novel. In the latter half of the eighteenth century, many of the travel journals
written about the Yorkshire Dales, refer to the first cave guidebook written by John Hutton.
Hutton absorbed the earlier literature on caves and descent narratives, out of which he
constructed a cave discourse that influenced the generation of guidebook writers that

followed him.

In the early nineteenth century, Charles Lyell articulated a sophisticated geochemical
explanation of the formation of caves, and William Wordsworth wrote poetry that presented
the underworld as a contemporary metaphor for the imagination and a nascent form of
subconsciousness. Both writers had absorbed the underground and underworld explorations
of the eighteenth century and established coherent discursive frameworks for what was to
follow. They were both a part of a complex series of intellectual dialogues that began with

Milton, Dryden and Burnet.

Most of the texts included in this study are drawn from relatively overlooked texts of
natural history, travel writing, discourses on the nature and place of hell, and descent
narratives in poetry and the novel. Those texts that are more familiar are included due to the

way they address caves. The fascinating point about the understanding and perception of
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caves in the long eighteenth century is the deliberately integrated discourse of a range of
disciplines. The long eighteenth century is the inception period of contemporary knowledge

and awareness of the underground.

Cave Context.

Caves are massively distributed in time and space; they exist in a range of rock types though
the dominant and most complex forms of caves exist in limestone, found on every continent,
including Antarctica. One of the hardest materials on earth is relentlessly worn away by one
of the softest materials, water. It is a hard material that was once fluid: a warm shallow
tropical sea with the calcium of dead creatures falling through it to create a lime mud, before
being buried and subjected to planetary pressures and heat and ultimately lithified, then
raised by tectonic forces to the surface to be weathered and worn down by the rain. Subjected
to the chemical corrosion of carbonic acid in rainwater and mountain run-off, the joints in
limestone are the inception horizons of caves as they gradually succumb to dissolution. Caves
are formed from the flow and percolation of water, following the joints horizontally and
vertically through the rock. Phreatic caves are filled with water and create round or ovoid
shaped passages; vadose caves have water running freely and cut down to create rift or
canyon passages. Many caves have been and are both phreatic and vadose as water levels
fluctuate. Individual caves follow the complex joint structure of the limestone and interact
forming large networks down through the limestone beds. Over thousands of years these
systems develop on many levels, the number and depth depending on the thickness of the
limestone block. They are full of water or abandoned. They have been filled in with flood
debris, sedimentation, flowstone or roof and wall collapse, or the acidic water has dissolved
the collapsed limestone and invasive streams have reworked the sediment banks forming new
cave passages to avoid the impassable blockages. Dissolution rates depend on the rainfall, the

temperature, rock, soil or vegetation cover. Rainwater picks up carbon dioxide from the
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atmosphere, and more from the vegetation and soil cover, as it runs across impermeable rock
onto the permeable limestone. Water percolates through the rock dissolving the calcium
carbonate as it does so, releasing it in the transformed pressure and temperature of the cave
creating speleothems, such as stalactites, stalagmites and flowstone. The water creates the
cave and the water fills it up again. Glaciers can stop the flow of water by freezing it but then
releases vast quantities through melting, and once a cave is open it is subjected to erosion like
any other rock and landform as vast quantities of sediment are transported through. Caves
are affected by tectonic forces and faulting; anything that creates a weakness that acidic water
and sediment can corrode or erode. Collapse and deposition from the surface can fill passages
in again, before another wave of dissolution begins. This is the underground, where gaps and
ruptures open and close, where cracks and nooks reveal and conceal. It is a space constantly
undergoing change in both historical and geological time. Caves are unlike mountains in that
they are difficult to see from the detached position of the observer. To see them extensively,
the observer must enter and experience them. However, the darkness of the cave ensures the
observer only sees what they can illuminate. The complete physical extent of caves can never
be fully discovered, nor can the complete number of them be found. Caves will always remain
the environment of the concealed and unknown, or as eighteenth-century writers commonly

put it: ‘the hidden recesses of nature.’

Caves may be concealed but they remain deceptively immanent in the imagination,
as does any unseen phenomena that is intuitively known to lie beneath a visible surface. When
setting out to venture into an unknown environment that is not visible, the explorer’s
imagination, along with their senses and reason, prepare the ground. Geographer, John Logan

Allen observes, ‘No exploratory venture begins without objectives based on the imagined

10
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nature and content of the lands to be explored.”” Explorers cannot help but consider all they
have heard and read about the objectives of their journey, even if they reject it as superstition
or simply inaccurate, it remains part of their thinking. Allen, when considering the intolerable

nature of blank spaces to a geographer, writes,

The process of exploration is conditioned by the imagination. [...] It is the realm of
poetry that man’s imagination seats itself, and surpasses reason in the creation of
images of the unseen. Imagination, then, must be viewed as critical for the processes
of geographical exploration by which unknown lands are brought within the horizons

of human experience. (p.42)

Allen and fellow geographer, John Wright, use the classical metaphor of the Song of the Sirens
from Homer’s Odyssey, where the magical Siren’s lure those curious for knowledge of the
unknown to their ruin through an obsession from which they cannot escape. When accounting
for the desire to venture into the unknown, Wright observes, ‘Terra Incognita: these words
stir the imagination. Through the ages men have been drawn to unknown regions by Siren
voices.’”® For some, it is not just the unknown on the earth but the unknown that lies below
that poses the greatest curiosity and temptation. Wright’s and Allen’s writing explores the
necessary collaboration between science and the imagination in the process of geographic
exploration. They suggest a landscape of the mind needs to be constructed before
approaching the unknown and mapping it. The underground is unlike any other unexplored
space in that it is entirely and predictably enclosed by rock, filled with water and washed in
sediments, and has no source of natural light; what is created by the imagination is dimension,

and, in such darkness, limitless and within all bearings. In an early account of cave curiosity,

7 John Logan Allen, ‘Lands of Myth, Waters of Wonder: The Place of the Imagination in the History of
Geographical Exploration,” in Geographies of the Mind: Essays in Historical Geosophy, ed. by David
Lowenthal and Martin Bowden (New York: Oxford University Press, 1976), pp. 41 — 61 (p. 43).

8 John Kirtland Wright, ‘Terrae Incognitae: The Place of the Imagination in Geography,” in Human
Nature in Geography. Fourteen Papers, 1925 — 1965 (Cambridge, Massachusetts: Harvard University
Press, 1966), pp. 68 — 88 (p. 68).

11
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Robert Burton in his Anatomy of Melancholy (1621) imagines himself as a hawk flying down
into the underground, unable to resist the temptation to see what lies hidden, descending

with imagined narratives in mind:

| would have a convenient place to go down with Orpheus, or Ulysses [...] at Aetna in
Sicily, to descend and see what is done in the bowels of the earth; do stones and
metals grow there still? [...] What is the Centre of the earth? Is it pure element only,
as Aristotle decrees, inhabited (as Paracelsus thinks) with creatures, whose Chaos is
the earth, or with Fairies? [...] Or is it the place of Hell, as Virgil in his Aeneid, Plato,
Lucian, Dante, and others, poetically describe it, and as many of our Divines think? If
it be solid earth, ‘tis the fountain of metals, waters, which by his innate temper turns
air into water, which springs up in several chinks, to moisten the earth’s superficies?

[...] Or else it may be full of wind, or of sulphureous innate fire?°

For Burton, the underground is an unknown darkness, a blank upon which he can project his,
and his culture’s imagination. He imaginatively engages in a classic descent narrative in search
of wisdom with two of the great mythic heroes of the underworld adventure. He has nothing
but questions to ask of it, though his rational application of sense and his experience of the
earth’s surface do provide the basis for these questions. Burton draws a distinction between
what he knows from experience and what he has been told, and here lies the origin of
attempts to understand the underground. In its bewildering darkness and inaccessibility, the

underground is always fundamentally a place of the imagination.

The remainder of this introduction examines further theoretical considerations
evident in the texts drawn from the long eighteenth century. These are addressed in sub-
sections. They are notions of a genre in the theoretical discourses of earth and cave formation,

approaches to the classical descent narrative and ideas of the ‘afterlife,” the aesthetics of

9 Robert Burton, The Anatomy of Melancholy, 3 vols (London: Bell, 1927) llI, p. 46.

12
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nature, particularly subterranean aesthetics, concepts of space and place, of observation and
curiosity and of the embodied, phenomenological experience of the traveller, and the

representation of narratives and experiences in defining the cultural idea of the cave.

The Origin of Cave Science.

The first clear traces of cave exploration in Great Britain and Ireland appear towards the end
of the seventeenth century when scholars speculated about the origin of the earth and the
forces and processes that had shaped the contemporary landforms and oceans. At this stage,
there was no such study or research called specialized cave science, or indeed geology; those
who studied life and the earth studied natural philosophy. A book by a natural philosopher
that came close to specializing in cave study was Athanius Kircher’s book written in Latin,
Mundus Subterraneous, published in 1665. It was not a systematic study, rather a collection
of experiences and accumulated information with reference to caves gathered from others,
including, in a later edition, a letter describing a descent of Antiparos Cave in Greece, in 1673
(Shaw, p. 14).1° Much of Kircher’s description includes the traces of fabulous animals, lost
cities, earthquakes and volcanic activity though he does address hydrology. The hydrology of
caves is the single most important recurring observation of this book and all the others that
address the formation of caves. It is this observation of limestone caves that associates
Kircher’s book with those written by the natural philosophers in Britain. Rather than an
inchoate series of curious observations and speculations, they incorporated their observations
of caves into a coherent theory of the earth’s formation after the catastrophic flood, described

in the Bible’s first book, Genesis.

The then current state of the earth’s surface was understood to be postdiluvian; the

surface was the ruinous remains of the antediluvian world initially created by God. In Genesis

10 Wordsworth’s description of his descent into Yordas Cave in Book VIl of The Prelude considers a
descent into Antiparos before he settles on Yordas.
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the flood was caused when ‘the fountains of the great deep broken up, and the windows of
heaven were opened’ (8, 11). Rain alone could not flood the earth; water contained within
the earth’s crust had to be released also. Natural philosophers believed the crust was broken
by earthquakes which buckled the rock to form mountains and cracked open fissures, out of
which poured subterranean water from huge reservoirs. It was back down through these
fissures that the water retreated after the ordained forty days and nights of the flood event.
The earth’s cave systems functioned within God’s miraculous catastrophe; they were but a
fragment, a part of the ruined cracked infrastructure of the earth’s crust. The main fissures
were believed to be below the surface of the sea in the deep ocean beds, those evident on
land were the smaller less functional drains. Natural philosophers argued that Moses, the
disputed writer of Genesis, had given the basic information necessary to understand the
miraculous event; the geographic details remained for human reason and observation to

discover and understand as part of this complex event of interacting forces.!

Martin Rudwick describes how the Bible was also understood to account for the
creation of the antediluvian earth and so account for the age of the earth, which was
calculated to have been created in 4,004 BC, according to the chronology of Archbishop James
Ussher in 1654. The dates were added to chapters of the Bible, the flood occurring in 2,349
BC. Though this appears to be far too short to be of practical geological use, Rudwick argues
that the seventeenth- and early eighteenth-century natural philosophers used the Bible to
advance their understanding of the earth by transferring the ‘messy unpredictable
contingency’ of human history, evident in the Bible, to that of nature.? It was the application
of this sense of historicity that provided the necessary way of observing features of the natural
world, such as caves, and placing them into a sequence of time in relation to other features.

It was ironic, however, that such contingency existed within a biblical narrative of divine

11 John Hutchinson, Moses’ Principia (London: Bettenham, 1724), p. 1.
12 Martin Rudwick, Earth’s Deep History (Chicago: University of Chicago Press, 2014), p. 5.
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necessity. Earth time, according to the Bible, is finite and therefore is subject to the random,
contingent events witnessed in history; whereas the classical Aristotelian understanding of
the infinite duration of the earth suggests an endless cycle of recognizable processes. This was
known by natural philosophers as ‘eternalism’ (Rudwick, p. 27). Rudwick argues that the
perspective of the biblical natural philosophers was the dominant one then, though there
were doubts as to the authenticity of Moses’ narrative, as to whether it had been written by
him and whether it had been corrupted over time. Others were unsure as the initial cause of
the flood: at what point did God’s miracle occur, how far down the path of causality could the
philosopher go until they were tampering with the power of God? Others believed in
Aristotle’s perspective of eternalism, though until the mechanisms of mountain building could
be understood, this had a single major flaw: the rivers would erode all the mountains to the
plains. It is evident that books were becoming an obstacle to learning about natural processes.
It was clear to natural philosophers, and anyone who worked the land, that natural cycles do
occur and are crucial to any understanding of the earth or parts of it. Daily observation and
experience told tales more emphatically than ancient manuscripts, though the manuscripts
were understood to provide the framework that made sense of all the experience. It was this
historical approach to understanding the natural world and the equally evident contingent
events that ultimately highlighted the anomalies that existed between scripture and empirical
observation. However, it was the initial combination of scripture and empiricism that provided

illumination.

It was then perhaps inevitable that the greater the application of reason,
experimentation, measurement and empirical observation in the field, the greater the
generation of anomalies with scriptural revelation. This empirical process was not entirely
directed into observing the material workings of nature though the editors and fellows of the
Royal Society encouraged people to get out into the field and record their observations, they
did not aim to discard books. The Royal Society also believed the rational process to include
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the exploration of libraries: ‘And here | earnestly implore the Ayde of all the Learned, and the
Noble Patrons of learning, to bring into publick Light the Treasures of Libraries, before they be
sacrificed to worms and putrefaction.”’® The editors do not mention the Bible; this text is not
food for worms or putrefaction but divine revelation. However, there was a degree of disquiet
when one of the greatest philosophers of reason and empiricism of the period, John Locke,
appears to be only partially convincing when, in 1689, he adds at the end of his Essay on
Human Understanding that, after persuading readers not to take the writings of ancient
authors as the ultimate truth but instead to trust their own senses and powers of rational
observation, they must not forget to accept ‘a Testimony from one who cannot err, and will

not deceive. Whatever God hath revealed, is certainly true; no Doubt can be made of it.”%4

From the perspective of natural philosophy, the Bible’s scriptures gave their
theological and social institutions the grounds of legitimacy. Genesis was the trusted order of
this philosophy; however, it also created the grounds for distrust. Stephen Shapin argues that
natural knowledge during this period was ‘founded in the evidence of nature or of individual
reason, not in the say so of traditionally trusted sources.’*® Locke tried to stress the truth and
legitimacy of the scriptures but was hardly convincing given the arguments he presented in
his book against accepting such trust. Locke argues that people for the most part take on trust
their ‘reverenced propositions’ that form the basis of their reasoning and sense of right and
wrong, and that they rarely challenge these positions out of ‘ignorance, laziness, education,
or precipitancy’ (Locke, p. 34). People also ‘pin their faith on the opinions of others [...] there

is more falsehood and error among men than truth and knowledge’ (Locke, p. 502). Locke’s

13 ‘preface to the Seventh Year of these Tracts,” Philosophical Transactions, 1671, 6, 2087-2093
<rstl.royalsocietypublishing.org/content/6/69/2087 .full.pdf+htmI> [accessed 21 June 2001]

14 John Locke, An Essay on Human Understanding (London: Tegg, 1838), p. 529.

15 Stephen Shapin, A Social History of Truth, Civility and Science in Seventeenth-Century England
(Chicago: University of Chicago Press, 1994), p. 16.
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final rejection comes from that of authority, that a person should never give their assent to

common received opinions from either friends or from the country at large:

There is no error to be named, which has not had its professors; and a man shall never
want crooked paths to walk in, if he thinks that he is in the right way wherever he has

the footsteps of others to follow. (Locke, p. 584)

Locke was addressing a wide range of readers though understood that those making the
advances in natural philosophy were the practitioners, not lay people. He stresses that those
busy with their work must take on trust the opinions and arguments of others; it is how you
come to that trust that is important. Shapin argues, and it is evident Locke did also, that the
practitioners of natural philosophy are the ones who must distrust others and particularly
authorities that demand their assent: ‘distrust is something which takes place on the margins
of trusting systems’ and that, after Locke, the eighteenth century was the ‘crucible of distrust
in authority’ (Shapin, p. 19). Observation and experience would clearly provide the key to

change though first it would be necessary to collect groups of observers.

Shapin presents the dominant member of this community in the seventeenth century
as the Christian gentleman scholar.'® Only a person born into property and gentlemanly status
would have the time, independence and money to pursue a practical interest in natural
philosophy. Many of these men, and records show they were all men, were members of the
church or one of the universities and often both. Accepting the biblical theory in this period
bound them to the institution of the church and subsequently gave their theories and studies
a high degree of legitimacy (Shapin, 1991, p. 281). However, though a considerable number
of theologians and gentlemen took on the study of natural philosophy few embraced the

branch that was to become geology. Gordon Davies, suggests the lack of natural philosophers

wm

16 Stephen Shapin, ’A Scholar and a Gentleman”: The Problematic Identity of the Scientific
Practitioner in Early Modern England,” History of Science, 29.3 (1991), 279-327.
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studying geology at the close of the seventeenth century was down to three things: firstly,
geology did not suit the enthusiasm for laboratory experiments and the use of microscopes or
telescopes, secondly, geology did not suit the interest in Linnean classification and, thirdly,
those who did pursue geology did so through the advancing of theories of the earth’s
formation which many natural philosophers dismissed as mere speculation.'” It does not
appear that the time was right for such study. Roy Porter, argues that without a ‘broad army
of workers bestowing abundant data from diverse terrains’ the development of geology will
be slow as it relies upon ‘antecedent sciences [and] is exceptionally dependent upon deep
social and institutional foundations.”*® The difficulties of recruiting such an army lay in finding
people with the time and money to pursue the fieldwork, as well as being able to overcome
difficulties with transport and accommodation. A handful of gentleman scholars would never
form an army. However, one who did join what was eventually to become a broad army of
field workers, was Edinburgh University mathematician and friend of James Hutton, John

Playfair, who, a hundred years later, acknowledged this problem:

The geologist must not content himself with examining the insulated specimens of his
cabinet, or with pursuing the nice subtleties of mineralogical arrangement; he must
study the relations of fossils, as they actually exist; he must follow nature into her
wildest and most inaccessible abodes; and must select, for the places of his
observations, those points, from which the variety and gradation of her works can be

most extensively and accurately explored.?

The diverse terrains and the wildest and most inaccessible abodes that Porter and Playfair

identify must include caves, and however challenging the mountainous wilderness would be,

17 Gordon Davies, The Earth in Decay: A History of British Geomorphology 1578-1878 (London:
MacDonald Technical and Scientific, 1969), p. 96.

18 Roy Porter, The Making of Geology: Earth Science in Britain 1660-1815 (Cambridge: Cambridge
University Press, 1977), p. 6.

¥John Playfair, lllustrations of the Huttonian Theory of the Earth (Edinburgh: Creech, 1802; repr.
London: British Library Historical Print Editions, 2014), p. 138.
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it is easy to see why the climb up to and the descent down into dark and wet caves was not

seen as so appealing.

However, by the end of the eighteenth century the number of people engaging in
fieldwork had increased immeasurably. The specialists visited sites around the country while
amateur enthusiasts explored their local region eliciting information from farmers and miners,
for example, John Hutton in the West Riding of Yorkshire from his home in Burton-in-Kendal.
Rudwick acknowledges this fieldwork in the recording of scientific data, along with the

experience and imagination that inspired it:

It was loaded with sentiments that united elements of romanticism and tacitly
pantheistic religion with those of robust, manly Christianity and the gentleman’s love
of the countryside and its sporting pursuits. Fieldwork was a kind of “liminoid”
pilgrimage away from effete urban luxury into a closer commuting with rural nature;

it was also initiation and ordeal.?°

Rudwick’s coining of the word ‘liminoid” addresses the sense of detachment the fieldworker
experiences in the pursuit of natural phenomena; the meaning is ‘having the form of a
threshold’ rather than being one; the experience of crossing a threshold is more perceived
than accomplished. However, those engaging in the exploration and study of caves were
crossing a threshold, or ‘displacement,” into an inhospitable and alien environment and, as

such, were embarking on a liminal experience.

Natural philosophers studied books from other cultures in the Middle East to
corroborate the occurrence of a catastrophic flood around three thousand years before the
present. Though much of this appeared to be based on an archive of books, there was an

exploration of caves to extend the study. This geological interest coincided with the

20 Martin Rudwick, The Great Devonian Controversy: The Shaping of Scientific Knowledge among
Gentlemanly Specialists (Chicago: University of Chicago Press, 1985), p. 40.
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development of an aesthetic appreciation of the natural landscape, particularly of the
previously overlooked wild landscapes, which also coincided with the rise in popularity of
travel and tourism in Britain, along with the possibility of free time for educated and curious
individuals, improved toll roads and accommodation in the remote and isolated regions where
the caves were found. Mountains were difficult to access, the caves upon them, even more
so. Horizontal caves could be accessed to a point, though vertical potholes required far more
equipment than what was then available. The nature of the cave provided the impediment,
natural forces and processes ensured that, to a large extent, they were out of bounds. Lighting,
for example, was by candle only, which did little to make ‘visible’ the utter subterranean
darkness. The wider geographical context could be studied though the origins of cave science
lay in the small number of accessible caves that would now be termed ‘show caves.’ It was the
expansion of this number of caves, and their exploration, that led to the breakthroughs in the

knowledge of caves.

Given that the long eighteenth century was a period of growth for adventurous travel
in the mountains, and that those embarking on such adventures were tuned to observation
and the recording of features and processes, my point of inquiry is the nature of the
transformation of natural philosophy into cave science as a branch of geology and how this
new group of ‘earth observers’ brought it about. Shaw argues, ‘A true understanding of
speleogenesis and the origin of speleothems depended on a knowledge of the chemistry of
limestone solution’ (Shaw, p. iv). Not only does geology require fieldworkers, it relies on other
specialized scientific studies. Any transformation was going to be a challenge, and would need
the collaboration and co-operation of the field and the laboratory. In the mid-eighteenth
century, it was chemistry and Joseph Black’s discovery of carbon dioxide that provided the

essential breakthrough in the field of what was to become cave science.
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The collection of data, such as maps, diagrams, guides, journals, fossils, minerals,
information gathered from local farmers and miners needed to be collated and organised and
placed in an interpretive context. This is what the sociologist, Bruno Latour, argues is the
mobilisation of resources upon which natural philosophers depend.?! When the theoretical
and practical context no longer provides stability, and discoveries and mobile data that prove
to be anomalous cannot be assimilated into it, such a context will need to be replaced with
one that does. The anomalies become too numerous and create a ‘crisis’ for those working in

the scientific field as observations and deductions become immiscible and disjointed.

The key text in this argument is Charles Lyell’s The Principles of Geology (1830),
perceived by many as the founding text of geology. It is in this book that Lyell establishes the
chemical process of limestone dissolution. Lyell’s book drew upon the work of many other
geologists and chemists, and though he argues for the process of limestone dissolution, he did
not discover it. It has been argued by Shaw that though Lyell and his colleagues grasped the
essential process of limestone dissolution, they did not fully understand the chemical
complexity of the process nor the morphological aspects of it until much later in the century
(Shaw, p. 154). Though Lyell’s book establishes geology, it makes no claim for the separate
study of caves. Cave study exists on the margins of much wider concerns in the study of rocks

and natural processes and is deeply embedded in this broad perspective.

Descent Narratives and Hidden Recesses of Nature.

Running parallel to developments in cave science, and in many ways integral to it, was the
cultural interest into subterranean worlds and states of mind. The underground has long been
the imaginary location for the mythic underworld, the dark world of the dead. This
underworld, however imaginary, was a place and had a topography of elemental subterranean

forms: the subterranean rivers and lakes, deep abysses, towering walls, narrow gaps or

21 Bruno Latour Science in Action (Cambridge, Massachusetts: Harvard University Press, 1987), p. 225.
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thresholds, labyrinthine passage ways and many descending levels. These must have been
drawn from initial knowledge and experience of the underground; the myth of the underworld
certainly affected the real experience of a descent into it. The underworld and underground
did appear to share the same space. With this relationship in mind, Henri Lefebvre,
distinguishes between representations of space and representational space. He argues that
representations of space occur when a culture appropriates a space for its social practice, and
in the case of the underground, consecrates it as the realm of the dead, the underworld.
Representational space of the underworld, on the other hand, produces symbolic works and
aesthetic trends, and appears in the form of memories, dreams, images of holes, passages and

labyrinths; it generates art and literature:

From the ancient Romans, the Christian tradition inherited and carried down into the
modern world, a space filled with magico-religious entities [..] linked to the
subterranean (the dead), and all subject to its formulations of rite and ritual.
Antiquities’ representations of space have collapsed. [...] Its representational spaces,
however, have survived: the realm of the dead, chthonian and telluric forces, the

depths and the heights. Art has drawn and continues to draw on these sources.?

Debates continued about the nature and place of hell in the eighteenth century, though it is
unlikely that the classical underworld had many fervent adherents; however, as Lefebvre
writes, the underworld continued to hold a central place in the cultural imagination. Though
the Mesopotamians wrote their epic poem and descent narrative, Gilgamesh, four thousand
years ago, it was not discovered until 1850. Though it is possible that Gilgamesh influenced
the poetry and philosophy of the Greeks and Romans, it is unlikely to have had a direct

influence on the writers of the seventeenth and eighteenth centuries.”® Along with the

22 Henri Lefebvre, The Production of Space, trans. by Donald Nicholson-Smith (Oxford: Blackwell,
1991), p.231.

23 Raymond Clark, Catabasis: Vergil and the Wisdom Tradition (Amsterdam: B. R. Grunner, 1979), p.
24,
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Christian biblical narratives, the writings of the Greeks and Romans provided the essential
sources for the descent narrative. Classical texts were translated up to and throughout the
period. Though Homer’s descent narrative of Odysseus is the basis for Virgil’s descent
narrative for Aeneas, it is probably the latter that had the greater impact on the literature of
the long eighteenth century. The most highly regarded and influential of these translations
was John Dryden’s The Aeneid (1697), with a later translation by Christopher Pitt (1740), which
presented the katabatic adventure of Aeneas, in Book VI. This descent narrative provides

much of the topography of the underworld.?* As Dryden translates:

The Gates of Hell are open Night and Day;

Smooth the Descent, and easie is the way:

But, to return, and view the chearful Skies;

In this the Task, and mighty Labour lies. (VI. 192 — 195)

Given the inevitability of death, all must make the descent and all are welcome; it is the task
of Aeneas to return, like a revenant, from the underworld of the dead. No descent narrative
is complete without the return to light, or the ‘chearful Skies,” what the Greeks called
‘anabasis.” This mythic return is mirrored in the struggle cave travellers present in their climb
back to the world of light. Aeneas must find the Golden Bough which is sacred to the
underworld goddess, Proserpina, or Persephone, and once found must be taken from the tree
and handed to her. If Aeneas is not favoured by the gods he cannot remove it, and here lies
the key to the return, he must have a special dispensation from the gods if he wishes to return

from death. The key to Aeneas’s dispensation was believed to arise from his initiation into the

2 Virgil’s Aeneid trans.by John Dryden (London: Penguin, 1997); The Works of Virgil, in Latin and
English. The Aeneid, Volume lll, trans. by Christopher Pitt (London: Dodsley, 1753).
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Eleusinian Mysteries, again something only accessible to the chosen few. Philip Hardie sums

up the status of Aeneas:

The ability to go beyond the limits of this world marks the exceptional status of the
hero, and gives him access to sources of knowledge unavailable to ordinary mortals.
At the same time, both the journey and the initiation into privileged kinds of
knowledge give the hero a better understanding of how to lead the limited existence

that is in this life, when he returns to his obligations in this world.?®

The privileged knowledge Hardie refers to is gained by Aeneas meeting the shade of his dead
father, Anchises, to learn his fate. In Homer’s Odyssey with its descent narrative, the Nekyia,
Odysseus meets with the blind seer, Tiresias, to learn of his. The Odyssey was translated into
English heroic couplets by Alexander Pope and his associates in 1725 and then later into blank
verse by the poet William Cowper in 1791. As we know from Keats’ sonnet, ‘On First Looking
into Chapman’s Homer,” George Chapman’s celebrated 1615 translation was still available to
readers in the eighteenth century. These remained the essential frameworks for poetic
descent narratives in the eighteenth century for poets, novelists and cave travellers. With the
concept of a katabatic descent in search of knowledge already suggested by the philosopher
Democritus, circa 460 BCE, ‘In reality we know nothing — for truth is in the depths.’?® It is this
improbable descent and return from the hidden, secret and isolated recess of the earth’s
interior that, for the specially chosen, will provide ancestral wisdom, the truth about life and
death and the essential meaning of nature. It is unsurprising that such a journey is impossible
for ordinary people and that it must be undertaken by those who are extraordinary with

permission from the gods.

25 Philip Hardie, The Last Trojan Hero: A Cultural History of Virgil’s Aeneid (London: I. B. Tauris, 2014),
p. 21.
%Early Greek Philosophy, ed.by Jonathan Barnes (London: Penguin, 2001), p. 210.
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The topography of the underworld and other successful descent narratives are
evident in other translations of classical texts, the most influential being Dryden’s translation
of Virgil’ s Georgics in 1697, and Ovid’s Metamorphoses (1717) translated by a variety of
writers though principally Dryden and Joseph Addison. The principle descent narratives are
found in the tales of ‘The Rape of Proserpine,” and ‘Orpheus and Eurydice,” while descriptions
of the torments of the underworld are presented through the fate of Tityus, Tantalus, Sisyphus
and Ixion.?” Seen through their fate, the underworld is not only a place of no return, it is a
place to fear, where even shades can suffer punishment as well as regret. Though Odysseus
and Aeneas are the katabatic heroes of the epic poem, Orpheus is possibly the most
celebrated descender of classical myth. Orpheus uses the magical power of his art, music and
poetry, to persuade Hades not only to permit him entry and exit to the underworld, but also
to bring his love back from the dead, unable to relinquish his physical desire for her. His
journey is also that of the artist-poet descending into their own ‘depths’ for creative
inspiration, to retrieve memories of childhood, a journey Wordsworth makes in Book XlII of
The Prelude; he had translated Virgil’s ‘Orpheus and Eurydice’ as a student. Ann Wroe writes

of Orpheus’s journey:

This journey of discovery had always been both solitary and dangerous. In the
nineteenth century Orpheus was the poet, by compulsion and necessity alone,
crossing a threshold and descending into himself. He might be essentially passive and
receptive, full of Keats’ ‘Negative Capability’: ‘that is, when a man is capable of being
in uncertainties, Mysteries, doubts, without any irritable straining after fact and
reason.” Or he might be like Shelley, at the very end of his nerves, actively seeking to

plumb the depth for ‘truth.” The descent might destroy him.?

27 Qvid’s Metamorphoses in Fifteen Books. Translated by the most Eminent Hands (London: Jacob
Tonson, 1717).
28 Ann Wroe, Orpheus: The Song of Life (London: Pimlico, 2011), p.136.
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Wordsworth deployed this metaphor in Book Il of The Prelude (1805): ‘Caverns there were
within my mind, which sun / Could never penetrate’ (Ill. 246 — 7).% No glance would give him
access, as Orpheus understood, descent into the ‘cavern’ was the only option. This metaphor
suggests Wordsworth was attracted by the role of the imagination in the descent narrative.

Shelley develops the metaphor in his essay, ‘Speculations on Metaphysics’:

But thought can with difficulty visit the intricate and winding chambers which it
inhabits. It is like a river whose rapid and perpetual stream flows outwards; - like one
in dread who speeds through the recesses of some haunted pile and dares not look
behind. The caverns of the mind are obscure and shadowy; or pervaded with a lustre,

beautifully bright indeed, but shining not beyond their portals.°

Darkness, silence and depth, that which is below and behind, extend as an unseen and
unknown labyrinth below. The fissures, cracks and caves on the surface are entrances to the
underground, imagined as entrances to the underworld. It is an enduring metaphor.
Psychologist, James Hillman, reminds us that, from a psychological perspective, depth is the
essential direction, quality and dimension of the psyche, that it is the only dimension that can
penetrate to what is hidden, a thought which gives an interesting addition to the meaning of
‘understand.”3! Hillman adds that Hades, the god of the underworld and often the name for it
as well, is interpreted as the ‘hidden one,’ the invisible god. He translates the line from
Heraclitus, ‘Nature loves to hide,” as a way of perceiving the mythic and psychic significance
of Hades, who inhabits the ‘hidden recesses of nature’ (Hillman, p. 28). For Hillman, myth still
lives in conceptual systems, particularly the subconscious, and the metaphorical substructure

for this is ‘the archetypal realm of the underworld’ (Hillman, p. 23).

2% William Wordsworth, The Prelude: 1799, 1805, 1850, ed. by Jonathan Wordsworth, M.H. Abrams
and Stephen Gill (New York: Norton, 1979).

30 percy Bysshe Shelley, Essays: Letters from Abroad, Translations and Fragments, 2 vols, ed. by Mary
Shelley (London: Edward Moxon, 1840), I, p. 246.

31 James Hillman, The Dream and the Underworld (New York: Harper, 1979), p. 26.
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The instability of the underworld, or subconscious is highlighted in the epigraph to
Sigmund Freud’s The Interpretation of Dreams, is a line from Book VIl of Virgil's The Aeneid,
where the enraged goddess, Juno, aims to stop the progress of the hero, Aeneas, ‘If | cannot
sway the heavens, I'll awake the powers of hell!” (VII. 365)32 That which is below may be hidden
and unattainable, though it will still make its presence felt: for Virgil it is the eruption of the

destructive fury, Allecto, for Freud; it is the rising of suppressed memory into consciousness.*

Yulia Ustinova, describes how the neurological processes of the human brain can
produce sensations of breathlessness, weightlessness, blurred or diminished vision, the
hearing of unfamiliar sounds and disorientation when descending into a dark, labyrinthine
cave. With this near hallucinatory tunnel vision, the descender could experience something
akin to another reality, like being channelled through a vortex. Due to this type of experience,
Ustinova argues that the ancient Greeks identified natural caves as entrances into the
underworld, ‘spiritual experiences were accorded topographic reality.”** The impact of these
classical descent narratives on European literature is considerable, and the poems shaped by
them came to wider attention during the long eighteenth century through translations. What
follows is a survey of those in circulation in the eighteenth century, through either translations

or new editions.

The anonymous tenth-century Anglo-Saxon epic poem, Beowulf, which was identified
and transcribed after being saved from a fire in the library of the late antiquarian, Robert
Cotton, in 1731, is a significant addition to the corpus of descent narratives. In this narrative,
the eponymous hero dives down through the hellish mere in pursuit of the beast, Grendel’s

mother.? The flooded cave passage leads to their underworld lair: there is no Charon to help

32 Viirgil: The Aeneid, trans. by Robert Fagles (London: Penguin, 2007).

33 Sigmund Freud, The Interpretation of Dreams, trans. by James Strachey (London: Allen and Unwin,
1954), p. 608.

34 yulia Ustinova Caves and the Ancient Greek Mind: Descending Underground in Search for the
Ultimate Truth (Oxford: Oxford University Press, 2009), p. 31.

35 Beowulf, ed. by C.L. Wrenn and W. F. Bolton (Exeter: University of Exeter Press, 1988), p. 153.
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him traverse the water; Beowulf must swim down through it. As with the classical descent
narratives, the water must be crossed if the underworld beyond is to be fully entered. This is
a crossing of a threshold, a liminal experience, like no other. The poet presents this as a
journey into the unknown referring to the mere sump and cave as ‘eard git ne const’ (1377)
or, in a word for word translation, ‘earth yet not known.’3® Of all the descent narratives that
appear in the eighteenth century, this one was probably the least known, and yet it
incorporates the most embodied experience of a cave, and probably the first instance of a
cave-dive in literature. The narrator places the mere entrance to the underworld in a pathless
mountain wilderness, inhabited by wolves and other monstrous beasts, that is also hazardous
to cross. The mere is inhabited by beasts that hang from the cliff sides and lurk beneath the
surface of the water. Beowulf dives through the sump and, with no Sibyl to guide him or
Charon to ensure safe passage, he grapples with the claws of the hellish beasts in the watery
darkness and, in a fine piece of observational detail, disturbs the fine silt on the floor of the
sump with his helmet before surfacing in the open cave deep underground. There exists in
this narrative one formidable threshold after another to reach the hidden recess or cave. Like
Christ’s harrowing of hell, Beowulf, having already killed Grendal, kills Grendal’s mother and
cleanses the underworld. Imaginary though Grendal’s mere is, the writer surely had some
knowledge of the underground to describe it as he or she does. John Hutton in 1780, refers to
the deep pothole of Meregill on the slopes of Ingleborough, which is coincidently like the
description of Grendal’s mere.%” It has steep vegetated cliffs around a lake, and a strong and
bold person could climb down to the lake edge. In very dry conditions the lake can dry up, and
when it does, it reveals a passage into a large cave system beyond. Under normal wet

conditions, this must be dived through to access the cave. The narrative provides evidence of

36 ), R. Clark Hall, A Concise Anglo-Saxon Dictionary (Toronto: University of Toronto Press, 1894; repr.
1960).

37 John Hutton, A Tour to the Caves, in the Environs of Ingleborough and Settle (London: Richardson
and Urquhart, 1780; repr. Wakefield: S. R. Publishers, 1970), p. 33.
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attention to topographical detail: an imaginative place drawn from observations of natural
phenomena. The description of Grendel’s mere is almost an exact replica of the monstrous
and astonishing mere at the mouth of hell in the slightly earlier Anglo-Saxon Christian text,
‘The Blickling Homily XVII'.3 This too imagines the threshold to the underworld as a deep,
devil-inhabited sump in a mountain wilderness, an underworld drawn from observing the

underground.

Dante’s The Divine Comedy, had its underworld book, The Inferno, translated three
times in the eighteenth century, by Jonathan Richardson in 1719, who translated the passage
relating to Dante’s discovery of Count Ugolino;3 Charles Rogers in 1782% and Henry Boyd in
1784 with the first complete translation by Henry Cary in 1812. This had been perceived as a
difficult and overtly Catholic text prior to the eighteenth century, though Dante’s descent into
hell with the poet Virgil drew fascinating parallels with the journey of the latter’s hero, Aeneas.
The Christian descent narrative that leads down through the distinct multi-layered geography
of hell prior to Dante would possibly be ‘The Vision of St Paul,” in The Apocryphal New

Testament.**

Though an imaginary descent, the various levels of Dante’s underworld mirror
the typical topography of underground cave systems developed along many horizontal

horizons.

Along with Dryden’s translation of Virgil's The Aeneid, the most influential descent
narrative for the long eighteenth century, was John Milton’s Paradise Lost.** Milton had to re-

position his underworld, hell, away from the earth. When the Satan and his fallen angels enter

38 The Blickling Homilies, ed. by R. Morris (Oxford: Early English Text Society, University of Oxford
Press, 1967), p. 208.

39 Jonathan Richardson, A Discourse on the Dignity, Certainty, Pleasure and Advantage of the Science
of a Connoisseur (London: Churchill, 1719), p. 30.

40 Charles Rogers, The Inferno of Dante (London: Nichols, 1782).

41 “The Apocalypse of Paul (Visio Pauli)’ in The Apocryphal New Testament: A Collection of Apocryphal
Christian Literature in an English Translation, trans. by J. K. Elliott (Oxford: Oxford University Press,
1993), pp. 616 — 644.

42 John Milton, Paradise Lost, ed. by Scott Elledge (Norton, New York, 1993).
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hell the concept of Earth was but a rumour; Satan’s descent is, therefore, more ‘off-world’
than underworld. First impressions of Milton’s presentation of hell in Paradise Lost do not
suggest a cave or any underground location; it appears to be in interstellar space, nine days
‘fall’ from heaven, ‘in a place of utter darkness, fitliest called Chaos.” (I. Argument) He coins
the phrase, ‘darkness visible’ (I. 64), and compounds it with, ‘here their prison ordained / In
utter darkness’ (I. 72), ‘the wide womb of uncreated night’ (ll. 150), ‘this deep world / Of
darkness’ (Il. 262). Milton marks the dimension of space, its depth and immeasurability: ‘into
the great deep’ (I. Argument), ‘the deep tract of hell’ (I. 28), ‘down to bottomless perdition’ (I.
47), ‘into what pit thou seest / From what highth fall’n’ (I. 91), ‘the vast and boundless deep’
(I. 177), ‘this vast recess’ (II. 254), ‘the hollow abyss’ (1. 518), and their nine-day fall described
to Adam and Eve by the angel Raphael, in all its dizzying disorientation is not unlike the

neurological effects Ustinova describes.

These dimensions are not all immeasurable, there are boundaries; initially, after their
fall, Raphael tells how hell ‘yawning received them whole, and on them closed’ (VI. 874). The
abyss or gulf does have a ceiling: ‘hovering on wing under the cope of hell’ (I. 345); the fallen
angels shout tears ‘hell’s concave’ (I. 542). Satan does say that they are in a ‘convex of fire’ (Il.
434) that prevents any escape though when he reaches the gates of hell, made of metal and
rock, he abuts against ‘the horrid roof’ (Il. 644). There appears to be one exit only: ‘obstruct
the mouth of hell / For ever and seal up his ravenous jaws’ (X. 636). Here the entrance to hell,
outer space underworld, is one of western culture’s key thresholds, the cave entrance as the

border of the ‘tremendous mystery,” the dark and the feared unknown.

Milton’s representations of ‘underground’ space provide us with a fascinating
location; is it an empty shell or pod, or better still, a globe-like geode floating in interstellar
space? This appears to be the case when Satan launches spectacularly into the wild abyss from

the brink of hell (Il. 917) he enters ‘a dark / lllimitable ocean without bound / Without
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dimension, where length, breadth, and heighth, / And time and place are lost’ (ll. 891). He
must cross this wild space to reach the ‘new world’ — Earth (I. 650). Unlike other spaces, this
space is infinite and beyond measure. This journey and traverse out of Hell and across chaos
may not be all ‘underground’ though it must amount to one of the greatest, most daunting

and awe-inspiring odysseys in literature.

Milton embeds classical references to the underworld in his poem: ‘Stygian flood’ (l.
239), ‘Stygian throng’ (X. 453), ‘Plutonian hall’ (X. 443), ‘Cerberean mouths’ (Il. 655), ‘gloom
of Tartarus’ (Il. 858), ‘the lowest bottom shook / Of Erebus’ (Il. 882). All five rivers of the
classical underworld are present: Styx, Acheron, Cocytus, Phlegathon and Lethe (ll. 575). As
with Hesiod’s ‘bronze anvil’ that takes nine days to fall from heaven to the bottom of Tartarus,
Milton has his ‘fallen angels’ take nine days to complete the fall.** As with Tartarus and other
underworld locations, Milton’s hell is a place of punishment, a prison with seemingly no
escape. As with the Sibyl’s declaration to Aeneas at the entrance to Hades, Satan tells his
fellow prisoners ‘long is the way / And hard, that out of hell leads up to light’ (ll. 432). Here
Milton clearly allies his poem with those of the classical authors, particularly Virgil, while at
the same time generating a location that mirrors the enlightening psychological and

geographical explorations of his age.

Lucretius, a poet who influenced Virgil, was also the subject of a major translation,
that of Thomas Creech, who translated his epic poem, The Nature of Things, in 1682.%* A very
popular translation, it was published in many editions in the eighteenth century. Lucretius
urged readers not to be superstitious and believe in the underworld, as it was largely a poetic

creation of Homer. It was far better to observe nature’s laws directly:

%3 Hesiod: Theogony and Work and Days, trans. by D. Wender (Penguin, London, 1973), p. 46.
4 Titus Lucretius Carus: Of the Nature of Things, trans. by Thomas Creech (London: J. Matthews,
1714).
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To make Things plain and to instruct your Mind,

And teach her to direct her curious Eye

Into coy Nature’s greatest Privacy. (I. 174 — 6)

‘Nature’s privacy’ has also been translated as the ‘recesses of things,” a phrase with the
adjective ‘hidden’ that occurs in numerous texts throughout the long eighteenth century. The
recess, for Lucretius, is the underground, the void in the rocks of the earth: ‘For Drops distil,
and subtile Moisture creeps / Thro’ hardest Rocks, and ev’'ry Marble weeps’ (I. 402 — 405). The
‘Marble’ is limestone, and the power of water runs through the caves, ‘pores,” of solid rock.
Lucretius made this distinction between the underworld and the underground a generation
before Virgil. Thomas Creech’s translation was revered by other classical scholars as equal
with Dryden’s Virgil, the two of which, along with Milton’s Paradise Lost, mark the beginning
of the transformation of our understanding, perception and experience of the subterranean
world of caves through the long eighteenth century, where it is a material reality and at the
same time a state of the imagination. Entering and descending a cave is to cross a threshold,

to embark on a transformative journey.

These archetypal descent narratives drawn from classical, medieval and restoration
cultures provided the framework that enabled the shaping of a more openly self-conscious
form of descent narrative in the eighteenth century. These descent narratives reflected the
increasing interest in the role of the subconscious in an individual’s identity, as well as the
interest in the subterranean structure of the earth. What is also evident from these descent
narratives is the author’s attention to topographical detail. These imagined subterranean
locations are products of Lucretius’s encouragement to direct the ‘curious Eye / Into coy
Nature’s greatest Privacy’ and are all the richer for it. Beowulf’s dive through the mere is
palpable and gripping and Wordsworth’s source of the creative imagination, ‘the blind

cavern,’ is, paradoxically, transparent and unmistakeable.
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Though the descent narrative is evident in much of the writing of the underground,
it is more elliptical in the early writings of chemists and nascent geologists. O’Connor has
shown that ‘scientific writing was literature,” and the recurring metaphor of the eighteenth
century, embedded in many scientific texts not directly addressing the underground, was the
search into the ‘hidden recesses of nature.” Though not a descent narrative it is a motif drawn
from it. The noun ‘recess’ is a name given to a cave and the use of adjectives, such as ‘hidden’
and ‘secret,” are commonly given to caves within the wider visible landscape. What is believed
to lie hidden within these recesses is the knowledge and wisdom of the workings of nature;
such knowledge that is only accessible to the bold, speculative and deeply curious natural
philosopher. Ruston comments on this in relation to discovering the laws of nature, she quotes
from Dryden’s translation of Virgil's Georgics (ll): ‘Happy the Man, who studying Nature’s
Laws, / Thro” known Effects can trace the secret Cause’ (Ruston, p. 12). As the underground is
permanently dark with no sunlight or combustible energy source to provide natural light, it is
a location reliant on illumination brought in with the human explorer. It is perhaps relevant to

refer to the name later given to this period of rational and scientific inquiry: enlightenment.

Though the descent narrative is largely drawn from classical mythology, this
enlightenment or search motif appears to be drawn more specifically from the Bible and it is
evident that the origins of early scientific writings and theories of the earth were also the
narratives of the Bible. The motif is found in many forms, for example: ‘He revealeth the deep
and secret things: he knoweth what is in the darkness, and the light dwelleth with him.’
(Daniel, 2:22); ‘He discovereth deep things out of darkness, and bringeth out to light.” (Job,
12: 22); ‘And by knowledge shall the chambers be filled with all precious and pleasant riches.’
(Proverbs, 24: 4). The essential metaphor is that of the biblical revelation or apocalypse: an
uncovering or disclosure of what has been long hidden or concealed. This divine revelation is
transferred to that of empirical and rational science. Adelene Buckland argues that though

geologists of the nineteenth century created new forms to describe, display and explain their
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findings to the public, such as maps, stratigraphic columns and museums, they also had to
create new literary forms to ‘bring into existence a science whose claims and insights were
both complex and new.”®® Natural philosophers had been doing this throughout the
eighteenth century; this enlightenment motif was an old literary form transposed to a new
context and conveyed the excitement and enormity of the search and discovery. Yet they were
still searching in the ‘dark.” Buckland adds that they had to use ‘verbal descriptions, poetry
and stories to attract public support for their often startling research and to give shape to their
imaginings of a long-dead past for which they had only fragmentary evidence’ (Buckland, p.
13). Buckland’s point is crucial here, the evidence of the past was, at best, fragmentary:
‘Geologists, coming into contact with ancient worlds, needed imagination to recreate a past
neither they nor any human forebear could directly observe [...] Literature had a vital role to
play in shaping the literary conventions by which former worlds could be understood’
(Buckland, p. 14). Fragmentary evidence and traces of an unobservable past presented as
being initially ‘hidden’ and ‘secret,’ and perhaps even ‘forbidden’, could remain
incomprehensible unless made coherent in a literary or historical narrative. The descent
narrative and the enlightenment search motif are two attempts by literary science writers to
construct a coherent view of their research and discoveries in deep geological time. The early
geologists depended on the discoveries of antecedent sciences such as chemistry to make its
most significant breakthroughs and as Jan Golinski argues: ‘The new discoveries had placed
unprecedented powers in the hands of the chemists and promised revelations of the inmost
secrets of matter.”*® It would be the chemistry of Joseph Black and the geology of James
Hutton in the latter half of the eighteenth century that would reveal the ‘hidden secrets of

nature’ and the way caves were formed.

45> Adelene Buckland, Novel Science: Fiction and the Invention of Nineteenth Century Geology (Chicago:
University of Chicago Press, 2013), p. 2.

% Jan Golinski, Science as Public Culture: Chemistry and Enlightenment in Britain, 1760 — 1820
(Cambridge: Cambridge University Press, 1992), p. 236.
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Subterranean Aesthetics.

In this section, the focus is on how the traveller appreciated the underground environment.
Aesthetic perceptions of caves, as is evident from the tradition of the descent narrative, are
seemingly inseparable from trepidation and fear. The absence of light is perhaps the most
visibly obvious cause for trepidation, though darkness intensifies the fear of falling into a space
without discernible dimensions. Fear of being lost in a labyrinth is also intensified by the
darkness, as is drowning in water-filled passages with no surface to struggle towards. These
find their basis in the primal fear of being buried alive, caught and sealed in stone darkness.
In 1746, Jacques-Benigne Wilmslow translated and published a book originally written in
French, The Uncertainty of the Signs of Death, and conveyed this fear as well, describing how
those many had presumed to be dead ‘have afterwards proved themselves alive by rising from
their Shrouds, their Coffins, and even from their Graves.”*” The book is made up of many
examples, including suffocated miners brought out of mines after being left for dead, and

people who wake up on the dissecting table.

The aesthetic considerations of the underground sublime in nature were evident in
the seventeenth century through the French translation of Longinus’s first century CE treatise
on the sublime by Despreaux Boileau in 1674. Longinus’s sublime was rhetorical; the aesthetic
concept lay with the speaker or writer. The descender of caves may have experienced feelings
of being overwhelmed though the aesthetic pleasure, or transport, came from their skill with
language. Though independent theories emerged in the early eighteenth century, the earliest
English translation of Longinus’s treatise was by Leonard Welsted in 1724. Longinus writes of

the rhetorical sublime in Chapter 1:

47 Jacques-Benigne Wilmslow, The Uncertainty of the Signs of Death, and the Danger of Precipitate
Interments and Dissections Demonstrated (London: Cooper, 1746), p. 1.
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The height and Excellency of Writing consists in the Sublime. [...] The Sublime does
not persuade, but creates Transport, always and everywhere superior to the
Persuasive or the Elegant: as to the Persuasive, it has for the most part no more power
over us than we please, but the Sublime comes upon the Hearer with an irresistible

Strength and Force, and elevates him above himself.*

The passage shows us the power of language to overwhelm reason, or persuasion, and to
affect the readers or listeners in a way they cannot control. He states further, ‘the sublime,
properly exerted, bears all before it like a Hurricane, and presents at one view, the Orator’s
whole collected Force.” The remainder of the treatise describes the structures, forms and

styles necessary to write and express with sublimity.

It is evident that writers presenting natural philosophy as deduced through reason
and empiricism would find this interpretation of the sublime problematic. Other writers began
to develop the way the sublime originated and how it affected the reader or spectator, in part
to avoid the accusation of tricking gullible readers or listeners. John Dennis in his discussion
of the sublime in his The Grounds of Criticism in Poetry (1704) argued that Longinus was not
clear about the nature of it. Dennis presented the sublime through the emotions of passion

and enthusiasm:

Fear then, or terror, is a disturbance of mind proceeding from an apprehension of an
approaching evil, threatening destruction or very great trouble either to us or ours.
And when the disturbance comes suddenly with surprise, let us call it terror; when
gradually, fear. [...] Thus, we have shown what objects of the mind are the causes of

common terror, and the ideas of those objects are the causes of enthusiastic terror.*

8 Leonard Welsted, Epistles, Odes, etc. Written on Several Subjects with a Translation of Longinus’s
Treatise on the Sublime (London: Walthoe, 1724), p. 143.

4 The Sublime: A Reader in British Eighteenth Century Aesthetic Theory ed. by Andrew Ashfield and
Peter de Bolla (Cambridge: Cambridge University Press, 1996), p. 36.
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In 1712, in a series of articles for the Spectator that became known collectively as ‘The
Pleasures of the Imagination,” Joseph Addison moved the language and idea of the sublime
into the senses, particularly the sense of sight. The readers may have had a vague outline in
their imagination and may have seen images of them, though it was the style of the writer
that conveyed the sublime. However, Addison was writing at a time when an increasing
number and social range of people were travelling to remote and wild mountain regions,
Addison himself had written a guide to Italy. He did not have to solely rely on the writings of
others, he could see the mountains and caves for himself. The sublime was at this point chiefly
concerned with language and the power of God; Addison shifted the attention to the natural

object and the imagination of the observer:

It is this sense which furnishes the imagination with ideas; so that by pleasures of the
imagination, or fancy, | here mean such as arise from visible objects, either when we
have them actually in our view, or when we call up their ideas into our minds by

paintings, statues, descriptions, or any like occasion.*®

Addison saw two kinds of sublime pleasure through the imagination; the primary pleasures
are those of the natural objects the observer sees, while the secondary pleasures of the
imagination are those we later conjure from the seen objects when we can no longer see
them. Addison articulates the aesthetic aspect of Locke’s key element of empiricism, that of
sight and observation of the natural world. Natural philosophers were presenting a new way
of perceiving nature; travellers were starting to find a growing market for their travel journals
and poets were presenting a view of wild nature beyond that of the domesticated order and

beauty of the aristocrat’s garden. Amid this, the understanding of caves and all subterranean

50 Joseph Addison, ‘The Spectator’, 411, June 21, 1712, in The Works of Joseph Addison, 6 vols, ed. by
Henry G. Bohn (London: Bell, 1903), Ill, p. 394.
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passages, and the combined descent narrative and its bewilderingly sublime character, began

to create a unique geological form, at once a recognisable natural object and a state of mind.

For Edmund Burke, the sublime was a more subjective appreciation of the landscape
than an objective one. It was not so much the cave that inspired feelings of the sublime, but
our own imagination. Burke highlighted feelings of privation as a source of the sublime:
vacuity, darkness, silence and solitude, and provides an example of Virgil’s description of the
entrance to the underworld in The Aeneid.>! Burke argued that the fear of darkness was not
simply a childhood memory of ghosts and goblins, it was more to do with safety as the subject
is totally unaware of his or her environment: ‘wisdom can only act by guess; the boldest are
staggered, and he who would pray for nothing else towards his defence, is forced to pray for
light’ (Burke, p. 172). Burke’s suggestion of the inadequacies of the singular strength of mind
in such situations had already been articulated by Hume (1740) who challenged the

coherence, the constant and invariable impression of self, or personal identity. He wrote:

For my part, when | enter most intimately into what | call myself, | always stumble on
some particular perception or other, of heat or cold, light or shade, love or hatred,
pain or pleasure. | never can catch myself at any time without a perception, and never
can observe anything but the perception. When my perceptions are removed for any
time, as by sound sleep; so long as am | insensible of myself, and may truly be said not

to exist.”?

A partial negation of self appears as an effect of descending into the silence, solitude and
darkness of a cave in the descent narratives of travellers and in the imagined descents of poets

and novelists, to such a degree that the descent of a cave becomes a metaphor for depression

5'IEdmund Burke, A Philosophical Enquiry into the Origin of our Ideas of the Sublime and the Beautiful
and Other Pre-Revolutionary Writings, ed. by David Wolmersley (London: Penguin, 1998), p. 113.

52 David Hume, A Treatise of Human Nature ed. by David Norton and Mary Norton (Oxford: Oxford
University Press, 2000), p. 165.
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and mental illness. What Hume and Burke are addressing could be termed the ‘uncanny.’
Freud’s description of the uncanny, in 1919, as ‘what one calls everything that was meant to
remain secret and hidden and has come into the open,’ provides another reading of search
into the ‘hidden recesses of nature.”>® Nicholas Royle offers a reading closer to Hume, for him
the uncanny ‘involves feelings of uncertainty, in particular regarding the reality of who one is
and what is being experienced.”> For Royle, the uncanny is a strange, unaccountable merging
of the familiar and the unfamiliar; it is a challenge to perceptions of nature. Royle adds, ‘It is
a crisis of the natural, touching upon everything that one might have thought was ‘part of
nature’: one’s own nature, human nature, the nature of reality and the world’ (Royle, p. 1).
The writings of poets and travellers conveys this disorienting and dislocating experience of

descending underground.

The sublime invoked an emotion that took the observer by surprise and once the
selected place had revealed its hidden recesses and become familiar, it was ready to be
perceived and understood in a different dimension. Here another element of aesthetics
potentially took hold, that of an increased understanding of what the observer was observing.
Itis in this kind of space that what is concealed reveals itself slowly, largely through instinctive
curiosity and feelings of the sublime, to eventually become the object of systematic scientific
enquiry. Philosopher Allen Carlson argues that ‘knowledge and intelligence transform raw

55 The more cave

experience by making it determinant, harmonious and meaningful.
explorers observed the relations between phenomena in a cave environment, the more

appreciation they had of it. The sublime prepared the natural philosophers, travellers and

writers for the enormity of geological time and space.

53 Sigmund Freud, The Uncanny trans. by David McLintock (London; Penguin, 2003), p. 132.

54 Nicholas Royle, The Uncanny (Manchester: Manchester University Press, 2003), p. 1.

55 Allen Carlson, ‘Appreciation and the Natural Environment’ in The Aesthetics of Natural
Environments ed. by Allen Carlson and Arnold Berleant (Plymouth: Broadview Press, 2004), p. 71.

39



Frank Pearson

The Space and Place of the Underground

Here, the focus is on the possibilities of identifying the nature of cave space and place. The
natural underground is a strange, bewildering and extraordinary space to experience, and one
that defies conventional definitions. General studies of geographical space rarely, if ever,
consider it. It remains the overlooked, marginal space, or environment. Geographer, Yi-Fu
Tuan, argues that space and place can be distinguished by space being what is open, remote,
wild, inhospitable and unfamiliar while place is recognised as being secure, proximate,
hospitable and familiar.® However, there is a difficulty in defining a cave as ‘space’ in the way
deserts, mountain ranges and forests can be defined, in that a cave is a closed and concealed
environment. Though the ultimate boundaries of the cave system may never fully be known,
the immediate boundaries are solid, proximate and definite. Open spaces have horizons, caves
have walls and darkness, and a darkness that has no diurnal cycles. We observe open spaces
with a horizontal perspective, in a cave we tend towards a vertical perspective. Tuan addresses
the essential ways we perceive and organise space and poses two observations, ‘the posture
and structure of the human body, and the relations (whether close or distant) between human
beings’ (Tuan, p. 34). Given the often-constricted dimensions and irregular angles of cave
passages, these are interesting points of reference for our perception and organisation of cave
space. The cave traveller’s posture is rarely a simple upright one, and in many cave passages
the perception of a companion may be by sound only. Tuan adds that space is organised
through the conformity of the sides of the body: left - right, front — back, up — down. These,
of course, persist in a cave though the shape and direction of the passage and the movement
required to pass through it, can disorientate the traveller. Tuan concludes that unless these
points are fixed to an external reference point they are useless in orientation, and in a cave,

distant views are non-existent. An open wilderness has no trodden paths, yet a cave, however

56 Yi-Fu Tuan, Space and Place: The Perspective of Experience (Minneapolis: University of Minnesota
Press, 1977), p. 54.
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remote, may offer a single passage, totally enclosed with no variations; though other caves
are bewildering labyrinths formed on many levels, where worn paths merely confuse and
further disorientate, and all are contemplated in near darkness. The light is usually attached
to the helmet and illuminates only where the caver looks, peripheral vision is dim or non-

existent. In these margins, dimensions vanish.

Tuan’s perception of spatial ability and spatial knowledge shares elements with John
Logan Allen’s observations on exploration and the role of the imagination in anticipating the

unknown. Tuan writes:

The mind once on its exploratory path, creates large and complex spatial schemata
that exceed by far what an individual can encompass through direct experience [...]
Spatial ability becomes spatial knowledge when movements and changes of location

can be envisaged. (Tuan, p. 67)

Along with Allen’s acknowledgement of the role of the imagination, here Tuan stresses the
importance of movement, of tactual kinaesthetic patterns and experiences, in creating a
‘mental world’ that enables navigation and exploration. Given the complex and irregular
structure of cave passages, and the physical contortions necessary to make head-way, such
attributes are fundamental in navigating a passage through a cave, and as such, suggests

Tuan’s definition of space as a form of wilderness is apt for the cave environment.

However, it is evident that the ‘show-caves’ of the eighteenth century, such as
Wookey Hole in Somerset, were not such wildernesses, and required no contortions to enter
and pass through (as far as the show-cave went). Caves are too varied to be easily defined,
and they are dynamic environments that undergo often catastrophic change from floods to
collapse. The philosophers, Gilles Deleuze and Felix Guattari, propose a theory of space that
could go some way to describing the dynamic complexity of cave space, that of ‘smooth’ and

‘striated’ space and the process of territorialisation. Smooth space permits movement without
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any obstructions; it is open space, like a sea, desert or grassland steppe, which could be
simultaneously a definition of wilderness as well as an open space familiar to nomadic
cultures. Striated space restricts movement as it is designed, codified, pathed and tracked, as
in-built space, which can be simultaneously inhabited and abandoned. Space is constantly
undergoing change; it is a state of becoming rather than a state of being. This concept of

territorialisation and re- and de-territorialisation is expressed by Deleuze and Guattari:

No sooner do we note a simple opposition between the two kinds of space than we
must indicate a much more complex difference by virtue of which the successive
terms of the oppositions fail to coincide entirely. And no sooner have we done that
than we must remind ourselves that the two spaces in fact exist only in mixture:
smooth space is constantly being translated, transversed into striated space; striated
space is constantly being reversed, returned to a smooth space. In the first case, one
organizes even the desert; in the second, the desert gains and grows; and the two can

happen simultaneously.®’

When caves are discovered and explored they are surveyed; the first natural cave surveys
were drawn in the eighteenth century. Caves are codified as striated space. Bolts or other
fixed aids can be left in situ along with ropes, scaffolding and shoring to secure unstable areas.
Pathways in cave sediments are soon formed. The natural restrictions of the space direct
movement. However, as stated, the cave is constantly under the threat of transformation
through water, sediment in-fill or collapse, some caves of enormous extent have been found,
explored, surveyed and never visited again, and perhaps they never will. Caves can be wild
and remote and take days, even weeks, to access. Travellers can be lost in even the most

proximal cave systems. Though this theory of space enables us to see the unstable, dynamic

57 Gilles Deleuze and Felix Guattari, A Thousand Plateaus. Capitalism and Schizophrenia trans. by Brian
Massumi (London: Continuum, 2004), p. 524.
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nature of the cave and our experience of it, there is an argument that it is not a space at all

but a place.

The work of philosopher, Edward Casey, retrieves the importance of the notion of
place and his perspective helps this thesis to find a way of defining the nature of the cave
place. He argues that, ‘Place is what takes place between body and landscape’ (Casey, p. 29).
Place is embodied, it is experienced through the senses, whereas space is not. This shifts the
focus of Tuan’s distinction between space and place, for Casey place too can be wild. He
quotes poet Gary Snyder, ‘Our relation to the natural world takes place in a place.”>® Casey
understands place as a product of a combination of phenomena, such as a cave, a landscape
and a body. Though a place suggests a boundary, it is Casey’s belief that these boundaries are
porous, uncontainable. Tim Ingold defines this porosity differently, for him people do not exist
in places, they exist between them through embodied movement. The term he has coined for
this is ‘wayfaring.”>® This notion of movement and porous boundaries is a suitable way to

define the nature of a cave from the perspective of the cave traveller.

In Casey’s discussion of wild places, he draws on the tie that John Ruskin, in The Seven
Lamps of Architecture, sees between displacement and desolation.®® Ruskin’s imagined
displacement of the beauty he sees in the familiar Jura Mountains to the wilderness of the
New World, generates a sense of desolation; this desolation, Casey argues ‘signifies not
merely an effect within a dissociated psyche but something common to psyche and to
wilderness alike’ (Casey, p.194). For Casey, the association between these words begins to
create a sense of what wilderness can be: ‘The desolating action of displacement consists in

an exterocentric movement from a real or imagined place of familiarity into unknown

8 Gary Snyder, ‘The place, the region and the commons’ in The Practice of the Wild: Essays
(Emeryville: Shoemaker Hoard, 1990), p. 42.

59 Tim Ingold Being Alive: Essays on Movement, Knowledge and Description (London: Routledge,
2011), p. 148.

80 John Ruskin, Selected Writings ed. by Kenneth Clarke (London: Penguin, 1982), p.96.
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marginal areas where desolation is prone to be found and experienced’ (Casey, p. 194).
Displacement is an appropriate way of describing a cave system. A cave is simultaneously an
experienced place and a transposition into a marginal, alien and desolate place. The sense of
desolation comes from the loss of a familiar centre, a cave rarely offers the reassurance of
such familiarity, though eighteenth-century writers do imagine hermits living in caves.
Desolation is experienced further in the way the place appears. Casey presents four
characteristic forms of this desolate dis-place: barrenness, vastness, impenetrability and
isolation (Casey, p. 195). These characteristics are applicable to a cave system and in Casey’s
exploration of wild places, though not applied by him to cave systems, he presents a
vocabulary that enables an expression of subterranean places. This vocabulary does overlap
with that offered by the concept of the sublime in eighteenth-century aesthetics, and the
sense of displacement is exactly what appears in classical descent narratives when the hero

departs from the surface world to the underworld.

The eighteenth-century travellers and natural philosophers perceived the
underground to be an alien space that became an experienced, embodied place as they
entered and passed through it, though still a wild place that, even after attempts to measure
it, still appeared beyond dimensions. It was at once a place and a displacement, a place and a
passage, a location and a dislocation. It was simultaneously observable and knowable and yet
beyond observation and knowledge. Parts of the cave held great beauty, though the context
was that of desolation. These theories of space come close to representing an understanding
of the space of the cave, and provide a foundation from which to assess the other influences

on the cave travellers of the long eighteenth century.

Travel, Curiosity and the Descent Narrative.

The development of travel and tourism in the eighteenth century led to a type of traveller

who often suffered difficulty, danger and discomfort on their tours, possibly as a way of
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distinguishing themselves from the more tame and organised tours of the ‘tourist.”®* Robin
Jarvis argues that many did this as an act of ‘deliberate social non-conformism.’®? Many of the
travellers that visited caves on their tours were members of the lower clergy who according
to Jarvis, were ‘free thinking undergraduates not yet incorporated into professional value
systems and economic subservience’ (Jarvis, p. 7). An opportunity to travel brought about the
possibility of change, of transformation. Travellers took with them a sense of autonomy and
independence, perhaps lacking at home or their place of work. Though far from being
academic natural philosophers, these young independent travellers were interested in
rational enquiry, natural history and exploration of unknown or remote wild nature, and,
importantly, they were also interested in writing down their travel adventures and discoveries
in published journals, whether formal or not. These early journals presented the journey
through the progressive ordering of experience and foregrounded the subjectivity of
travellers, of how they were shaped by the experience of travel. Geographer Eric Leed argues

that travel and movement generate an experimental form of writing:

Motion resolves all orders of space — topographies, positions, scenes, containments,
places — into an experimental order of continuously evolving appearances, an

evolution with its own peculiar laws.®3

As with travel on the surface, cave travel, with its attendant sensory deprivation and
intensification in an unfamiliar environment, necessitates an experimental form of writing.
The writing cave travellers produced was, like all travel writing, of a hybrid nature that
included narratives of adventures, philosophy, history, archaeology, natural history, poetry,

classical literature as well as discourses on agriculture, industry and architecture. One genre

61 Carl Thompson, The Suffering Traveller and the Romantic Imagination (Oxford; Oxford University
Press, 2007), p. 31.

52 Robin Jarvis, Romantic Writing and Pedestrian Travel (London; Macmillan, 1997), p. 27.

53 Eric Leed, The Mind of the Traveller: From Gilgamesh to Global Tourism (New York; Basic Books,
1991), p. 73.
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above all shaped the travel journal of the eighteenth century and that was the classical epic
of the journey, or ‘odyssey,” and embedded within these epics is the essential katabasis, the
descent narrative. Many of the travel journals are about voyages of discovery around the

country and include, almost as a duty to verisimilitude, a katabatic experience in a cave.

Accounts of descents necessarily varied depending on the intentions of the
descender, for example, where they saw themselves on the scale between natural
philosopher and traveller. The accounts could be closer to reports or to narratives; in many
situations taking measurements in a cave is impossible and dimensions can only be guessed
at. The subsequent disorientation of the observer imposes itself in narrative form in the
report. While the travel writer deploys the descent narrative explicitly, the natural philosopher
includes it implicitly. There existed a tension between the objective and subjective account of
the underground experience. To travel underground to collect cave and karst data, the natural
philosopher had to pass through and experience the space. Geologist and philosopher, Robert
Frodeman, perceives both the difficulty and the advantage of this experience: ‘Geologic seeing
is poetic vision constrained by the sobriety of science, a series of daring imaginative leaps
disciplined by examination and measurement.’® Frodeman stresses the relationship between
science, experience and imagination: ‘Geology is a type of walking meditation, a disciplining
of the soul through the training of the eyes and body [...] Walking the Earth and thinking in
terms of deep time profoundly affects the way one experiences the world’ (Frodeman, p. 115).
For Frodeman, the traveller’s imagination and curiosity are just as important as their

knowledge and reason.

In 1780, John Hutton in A Tour to the Caves, the first book devoted entirely to cave

exploration, states that it is written for the ‘curious and speculative traveller.’ To descend

54 Robert Frodeman, Geo-Logic: Breaking Ground between Philosophy and the Earth Sciences (New
York: State University of New York Press, 2003), p. 115.
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underground and return requires a degree of curiosity. What drives this curiosity is a desire to
perceive and experience what is unknown. The meaning of the word ‘curiosity’ in the
eighteenth century was far from stable and was not universally understood as the prime
motivation behind the rational and empirical study of natural history; for many it was more
aptly associated with novelty and momentary wonder. Nigel Leask argues that the term
appears with ‘almost mechanical regularity’ in the travel writing of the eighteenth century,

and continued to do so after it ceased to appear in scientific contexts.%

For the classically educated traveller, it was Aristotle, in the opening lines of The
Metaphysics, perhaps the most influential work of western philosophy, who identified our
desire to know, ‘By nature, all men long to know. An indication is their delight in the senses.
For these, quite apart from their utility, are intrinsically delightful, and that through the sees
more than the others.”®® It is evident that this observation was developed by John Locke. The
meaning of the word ‘curious’ had always included a condemnatory connotation that
suggested one’s desire to know or uncover something was too inquisitive, that one was prying

into something that one had no right to know.

This form of curiosity gave energy and motivation to those wishing to descend
underground, and, though the classical underworld was accepted as a pagan myth and the
notion of an earthly underground hell had long since been dismissed, caves still held a dark
and forbidding fascination in the popular imagination. Herein lies the use of curiosity as a
fleeting desire for the peculiar, the uncanny, for wonder and surprise. Samuel Johnson
acknowledged this when discussing the meaning of curiosity in The Rambler, No. 103 (1751),
people, he argued, ‘are allured by novelty of every kind, by a desert or a palace, a cataract or

a cavern; we do not see a thicket but with some temptation to enter it.” He agreed with Homer

55 Nigel Leask, Curiosity and the Aesthetics of Travel Writing 1770 — 1840 (Oxford: Oxford University
Press, 2002), p. 5.
56 Aristotle, The Metaphysics trans. by Hugh Lawson-Tancred (London; Penguin, 2004), p. 4.
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when he added that ‘there is no snare more dangerous to busy and excursive minds, than the
cobwebs of petty inquisitiveness.”®” This meaning was exacerbated through the growth of
tourism and travel writing as more people experienced travel to distant and unfamiliar places,
returning with stories and objects taken out of context. These displaced objects, fragments
and representations presented strangeness and wonder though not necessarily methodical
and systematic knowledge. This was also the view of Henry Home, Lord Kames, who argued
that curiosity was marked out by a shortness of duration, that it was momentary. Odd, rare
and singular objects, he argued, generated the emotion of wonder and as the objects
remained a novelty they could not provide us with worthwhile knowledge: ‘Did the objects
continue to affect us as deeply as at first, the mind would be totally ingrossed with them, and
have no room left either for action or reflection.’®® It is evident in the writing that travellers

were engrossed and did reflect and form ideas that transformed the understanding of caves.

David Hume compared curiosity with the love of truth; he wrote, ‘The first and most
considerable circumstance requisite to render truth agreeable, is the genius and capacity,
which is employed in its invention and discovery’ (Hume, p. 287). For Hume, what was easy
and obvious had little value, a person must struggle and stretch their thought and judgment
in pursuit of truth. Johnson also saw curiosity as ‘one of the permanent and certain
characteristics of a vigorous intellect. Every advance in knowledge opens new prospects, and
produces new incitements to further progress’ (Johnson, p. 287). For Johnson, the key to
curiosity is what you did with it, how far you took it and for what ends; however, he also
acknowledged that ‘we are continually at the same distance from the completion of our
schemes’ (Johnson, p. 287). For Johnson, knowledge may begin with curiosity but, for it to

improve the mind, it must be pursued with labour and seriousness.

57 Samuel Johnson, ‘The Rambler, 4 vols.” In Moore’s British Classics containing Dr. Johnson’s Rambler
and Lord Littleton’s Persian Letters, ed. by James Moore (Dublin: Moore, 1793), p. 231.

%8 Henry Home, Lord Kames Elements of Criticism, 2 vols (New York: Georg Olms Verlag Hildesheim,
1970), I, p. 336.
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Yet, all the writers from Aristotle to Kames, who seemingly condemn the notion of
vulgar curiosity, also stress that it is essentially human, that we cannot resist it and that it is
the basis for knowledge. To distinguish themselves from mere tourists, the traveller firstly
wrote a journal and secondly identified themselves as being more than simply curious. These
writers were following the example set by geologists, such as James Hutton, who insisted it
was the duty of the curious and speculative traveller to explore the rules of nature, the natural
and recurring processes, and not only the catastrophic exceptions. What was required was
repeated observation with annotation and measurement, as a single observation could not
reveal the truth. What were perceived as curious, though passive observations needed to be
more dynamic and assertive. Reason, empiricism and aesthetics were all called upon to make

to observer of nature see better.

Cave Representations.

Caves have been, and continue to be, of marginal interest to most people. They are out of
sight, dark, largely dead and inert environments, difficult and dangerous to access and tightly
enclosed. They have never appealed in the same way as mountains, for example, or the
oceans. Yet, they have remained in the imagination of many as the uncanny underworld of an
after or other-life. They may be marginal but they are always close, if only in the mind. Caves,
if seen and experienced, restrict views; they exist as closed space and space that tilts
alarmingly from the horizontal to the vertical, and in the darkness dimensions are lost. They
dynamically exist in geological time and are essential in the interactions between the
atmosphere, biosphere, hydrosphere and lithosphere, though these subterranean gaps in the
lithosphere remain for many unseen, and hidden. In the long eighteenth century, our
attitudes, perceptions and representations of the underground went through change and

helped to establish the science of geology and form the basis for the Romantic imagination.
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To conclude this introduction of such a wide range of interdisciplinary ideas and
readings it will be useful to consider the work of Doreen Massey on definitions of the
representation of space, and to apply them to cave space. Massey puts forward three
propositions in the definition of space. The first proposition concerns how space is defined by
interrelations. In the context of this thesis, the interrelations are between the physical and
imaginative properties and perceptions of the underworld and the underground, the science
and poetry. The second proposition is the representation of space through the coexistence of
distinct and multiple trajectories of narrative and thought. The thesis explores many distinct,
and previously overlooked, trajectories of cave narratives and thoughts. The third proposition
is that space is always under construction, always under the process of being made, and this
applies clearly to the way caves were represented in the long eighteenth century. Massey
writes that space is ‘the simultaneity of stories-so-far.”®® Massey’s propositions on space,
applied to the cave, work alongside O’Connor’s and Buckland’s research into scientific
literature and literary science and the ‘confluence of disparate genres’ (O’Connor, p. 23) that,
by the nineteenth century, merge into the science of geology and its nascent branch of cave
science. My thesis is a study of an extraordinary transformation in the way limestone caves
were seen, imagined and understood throughout this period of history, and of the stories told

of them, both literary and scientific.

% Doreen Massey, For Space (London: Sage, 2005), p. 9.
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Chapter One: Establishing Cave Science

Introduction: Natural Philosophy and Literary Science.

In this chapter, | address the ideas of cave morphology from the turn of the seventeenth
century found in the theories of the earth drawn from the biblical story of the flood, up to the
discovery of limestone solution and its application to caves at the turn of the nineteenth
century. These theories generated debates and competing theories: ‘Neptunism’ with
geomorphology based on the action of water, ‘Plutonism’ with it based on heat within the
earth, ‘catastrophism’ with it based on major transformative events, ‘gradualism’ with it based
on repetitive processes. It was, however, unlikely that any natural philosophers tied
themselves to a single theory; it is evident that the earth’s formation is due to a combination
of all of them. Limestone caves are crucial elements in the debate of the earth’s formation, as
they are the conduits, or drains, of the main erosive element of water. Time and duration too
is crucial to the debate, either the historical time of the catastrophists or the deep geological
time of the gradualists. Changes come about through the increased exposure of the caves
through the rise of tourism and independent travel, the developing identity of the geologist
and cave explorer and the application of chemistry experiments in the laboratory to the
limestone of the caves. This gradual and partial understanding of limestone dissolution is the
single most important discovery in cave science. It transforms perceptions of caves and, more
widely, the corrosive and erosive processes that form the surface of the earth. In so doing, it
is one of the key elements in the identification of geology as a separate branch of natural

philosophy.

In 1830, when discussing the recent history of geology and the role of the Bible in

understanding the formation of the earth, Charles Lyell wrote:

51



Frank Pearson

It may be well to forewarn our readers, that in tracing the history of geology from the
close of the seventeenth to the end of the eighteenth century, they must expect to
be occupied with accounts of the retardation, as well as the advance of the science.
[...] Asketch of the progress of Geology is the history of a constant and violent struggle
between new opinions and ancient doctrines, sanctioned by the implicit faith of many

generations, and supposed to rest on scriptural authority.!

Lyell was old enough to have experienced some of this ‘constant and violent struggle’ between
biblical theologians and scholars and natural philosophers that appears to have been
responsible for the foundation of the earth science of geology, as it became known with the
establishment of the Geological Society in 1807. In the period Lyell refers to, from around
1680, geology did not exist as an independent focus of study. The study of the earth was
closely allied to the study of the Bible’s first book of Genesis. Theories of the earth’s initial
formation were drawn from the basic description found in Genesis, as were the theories of
the current form of the earth, which were drawn from descriptions of the earth after the
‘Deluge’ or ‘Noah’s Flood’. These were believed to have been written by the prophet, Moses
with divine inspiration.? The study of earth processes was not a specialized subject and was
embedded in the broader inquiry of natural philosophy. Perhaps more than the other
elements of the philosophy, theories of earth processes were drawn from biblical scriptures.
These natural philosophers interpreted the scriptures and studied other texts, pagan or
heathen ones, to corroborate scriptural revelations. At the heart of this natural philosophy lay
the foundations of a branch of geology, that of cave and karst science, though certainly not
known as this or in any way isolated from the biblical whole. Caves were central to the theory
as the flood waters necessary to cover mountains had to rise from reservoirs deep in the earth

and to do so meant a tectonic force breaking through the surface, creating fissures for the

1 Charles Lyell, Principles of Geology (London: Johnson Reprint Corporation, 1969), p. 30.
2 Martin Rudwick, Earth’s Deep History (Chicago: University of Chicago Press, 2014), p. 20.
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water to emerge. These fissures then permitted the water to retreat beneath the surface. This
singular catastrophe, it was argued, was responsible for the surface formation of the earth
and the phenomena that made it possible were the caves and potholes found across the
earth’s surface and disappearing as drains deep beneath it. The history of cave
geomorphology is, therefore, inextricably bound up with what Lyell refers to as the ‘constant

and violent struggle’ between biblical orthodoxy and empirical observation and reason.

However, it is this biblical story that makes the ‘retardation and advance of science’
and the ‘constant and violent struggle’ problematic. Though there were marked differences
in the latter part of the eighteenth century, what marks the differences early on is that the
records show all the natural philosophers, who wrote about the earth’s age and formation,
stated in their work that they believed in the miraculous, biblical scriptures. The differences
are those of textual interpretation. Rudwick’s observation is that the early natural
philosophers used the Bible to advance their understanding of the earth by transferring the
‘messy unpredictable contingency’ of human history, evident in the Bible, to that of nature
(Rudwick, p. 5). The flood described through Noah’s experience may have had some basis in
geographic history. Recent research has uncovered evidence that the Black Sea region was
subjected to catastrophic flooding around the time of 5,600 BC when the sea was a fresh water
lake. What was then the narrow valley and channel of the Bosporus was overwhelmed by sea-
level rise firstly in the Mediterranean Sea and then in the Sea of Marmara. Sediment samples
suggest an area of 100,000km? was flooded in a few months. Natural philosophers drew on
ancient texts other than the Bible. The geologists behind this research hypothesize that this
was the flood described in Sumerian text, Gilgamesh, and that this could have evolved into
the biblical flood of Noah.? This suggests that the flood was possibly more than a myth, and

was drawn from sea-level change due to melting ice-caps. From the perspective of cave

3 Angela Coe, Dan Bosence, Kevin Church, Steve Flint, John Howell and Chris Wilson, The Sedimentary
Record of Sea-Level Change (Milton Keynes: Open University Press, 2002), p. 34.
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science, either version is relevant in that the cave’s existence is determined by the action of
water. There is here an elementary recognition of a cave as a ‘cascading system [...]
interconnected pathways of energy or matter, or both, together with such storage of energy
and matter as may be required.”* The flood waters were perceived to have receded back into

the ‘great abyss’ with much of the earth’s surface washed in with it.

Lyell’s ‘struggle’ only becomes evident in the literature of the latter half of the
eighteenth century when greater quantities of fieldwork, empirical observations and rational
deduction were producing anomalies that could not be assimilated by biblical scholarship.
Lyell’s Principles of Geology can be seen to be the culmination of this struggle and the founding
text of the new science of geology. Though still an early text, Principles of Geology provides a
degree of coherence and the coalescence necessary for geologists’ fieldwork and
observations. It provided a framework while being able to allow for and accommodate
anomalies. In 1787, during the critical period that Lyell sees as a crisis, Kant saw a
transformation in scientific and philosophical thinking, a ‘Copernican Revolution’ after the
transformation of cosmology thought to be brought about by the sixteenth century work of
Nicolaus Copernicus. At this point of transformation, Kant argues, natural philosophers are
perceiving the problem from a dual point of view: the objects of study (in the case of
Copernicus, stars) revolve around the spectator, while then the spectator, when in study,
revolves around the objects. The object alone need not be the sole centre of thought, the way
the mind becomes the still centre introduces the processes of rational deduction. This analogy
with Copernicus’ transformation of astronomy enables Kant to propose that an object (the
subject of the senses) conforms to the nature of our faculty of intuition. It is through this that

a priori knowledge, that of time, space and causes, is possible.> This pursuit of a rational, a

4lan Fairchild and Andy Baker, Speleothem Science: From Process to Past Environments (Oxford:
Wiley-Blackwell, 2012), p.13.

5 Immanuel Kant, Critique of Pure Reason trans. by Paul Guyer and Allen Wood (Cambridge:
Cambridge University Press, 1998), p. 110.
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priori knowledge of causes challenges the miraculous causal power of God in relation to the
biblical flood. It is the mobilisation of data brought about by fieldworkers which makes this
dual vision, and confidence in the pursuit of a priori knowledge, possible. The analysis and
synthesis of this mobile data reverses the balance of forces, and those which were once on

the periphery of the biblical theories are brought to the centre to establish the new one.®

Caves and their morphology are included in Lyell’s Principles, though they are
marginal. He does acknowledge, however, the geo-chemical process of limestone solution and
its role in cave morphology and this is a defining moment in cave science. Without knowledge
of this process any understanding of cave geomorphology will be misconceived and
incomplete.” Limestone solution was grasped though not fully understood at this point. The
role of carbon dioxide in the atmosphere and its relationship with rain and allogenic streams
was yet to be fully discovered. However, if caves and their interactions with the wider
environment are considered then the gradual processes of change in the understanding of the
underground in the eighteenth century is evident. It was this interconnection of the
atmosphere and biosphere with the subterranean environment that started to bring about an
understanding of cave morphology and establish cave science. The more that was understood
about climate and life on the surface, the more was understood about what lay below. Such
knowledge required the cooperation of chemists in laboratories and cave explorers who were
interested in advances in chemistry. This was a transformation that took time and a range of
experiments that initially had no connections with the morphology of caves. More caves had
to be found and explored beyond the initially limited number of show caves; different forms
of cave and the connections between them, a cave’s hydrology, were crucial, as the rules and

processes had to be understood beyond the impressive though limited exceptions. A

5 Bruno Latour Science in Action (Cambridge, Massachusetts: Harvard University Press, 1987), p. 233.
7 Trevor Shaw, History of Cave Science. The Exploration and Study of Limestone Caves to 1900 (Sydney:
Sydney Speleological Society, 1979; repr. 1992), p. 109.
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recalibration of geological time was necessary to understand the rates of corrosion. Study of
karst surfaces would enable a realization of what was happening out of sight below. It was
also evident in this period that an understanding of the earth was a ‘deep’ process, where the
inquirer had to cross established and orthodox thresholds to search ‘hidden recesses.” The
subterranean environment was not only an important location of scientific study, it was a

central metaphor for the advancement of science.

Descent narratives rarely feature in this literature of nascent cave science though as
O’Connor (2007) and Buckland (2013) argue, the writings of natural philosophers were
perceived as literary as well as scientific. Narratives and motifs, drawn from classical and
biblical sources, framed the theories and experiments. The theories and accounts of
experiments that mark the gradual understanding of limestone solution and the corrosive and
erosive power of water on rock are either too conjectural or too dependent on the laboratory
to incorporate the katabatic journey. However, curiosity and revelation are essential features
of this discourse. The ‘pursuit’ of knowledge that is either concealed or forbidden in the deep
and dark ‘hidden recesses of nature’ is a recurring motif in the long eighteenth century. This
motif is evident in the theories of Thomas Burnet, John Woodward through the experiments
of Stephen Hales and David Macbride and up to the writings of Humphry Davy as late as 1802.
In his Discourse, Davy writes of ‘slowly endeavouring to lift the veil concealing the wonderful
phenomena of living nature,” and that, not content with what is found on the surface of the
earth, ‘man has penetrated into her bosom’.®2 Davy exploits the metaphor of the earth’s

gender in his pursuit into the dark, hidden depths:

And who would not be ambitious of becoming acquainted with the most profound

secrets of nature, of ascertaining her hidden operations, and of exhibiting to men that

8 Humphry Davy, The Collected Works of Humphry Davy, ed. by John Davy, 9 vols (London: Smith,
Elder and Co., 1839), II, pp. 314 - 8.
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system of knowledge which relates so intimately to their own physical and moral

constitution? (Davy, p. 320)

Davy’s search motif is one of sexual conquest: the pursuit, discovery, rape and exhibition of
the female earth. It is reminiscent of a tale of the Olympian gods and their sexual
transgressions. It is interesting that Davy relates this violation to man’s ‘moral constitution.’
In his disclosure of what has been long concealed, Davy mirrors Seneca’s Hercules in that he
is driven to bring nature’s hidden secrets to light by breaking the boundaries of the
underworld and the known world (Hercules Insane, 1ll, 5).° As with Hercules’ revelation, it is
difficult to separate this motif from the descent narrative. Those natural philosophers who do
venture into caves combine the two; for example, John Hutton repeatedly compares himself
to Aeneas on his katabatic descents into caves and refers to the caves and their unknown

ramifications as the ‘hidden recesses of nature.’°

The German philosopher, Friedrich Schelling, who shared his ideas concerning nature
and science with Coleridge! and the German geographer and explorer, Alexander Von
Humboldt, argued that there was an organic unity connecting the ‘subjective world of the Self
and the objective world of nature.”*? Such arguments give further evidence for the literary
science discourse of the eighteenth century. Schelling, in the 1803 edition of his book on
natural philosophy and the crucial role played by chemistry, concluded with a pair of

metaphors comparable the one used by Davy:

There now stands open to us, in the disclosures of organic Nature, that path into the

true interior whereby we penetrate at last to the most perfect knowledge of the divine

% Seneca, Phaedra and Other Plays trans. by R. Scott Smith (London: Penguin, 2011), p.27.

10 John Hutton, A Tour to the Caves, in the Environs of Ingleborough and Settle (London: Richardson
and Urquhart, 1781), p. 45.

11 samuel Taylor Coleridge, Biographia Literaria (London: Dent, 1817: repr. 1947), p. 72.

12 Andrea Wulf, The Invention of Nature: The Adventures of Alexander von Humboldt, the Lost Hero of
Science (London: John Murray, 2016), p. 128.
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Nature, in reason, as the indifference wherein all things lie in equal weight and
measure as one, and this veil in which the act of eternal producing is clothed, itself

appears dissolved in the essence of absolute ideality.??

Schelling’s explorer and natural philosopher ‘penetrates’ along the ‘path into the interior’ in
search for what his concealed, or ‘veiled’, there. The search is again a gendered one with the
presumably male explorer ‘unveiling’ feminine nature, or from a chemical perspective,
‘dissolving’ it. Though this search motif is used by a range of travellers, poets and natural
philosophers, its use is particularly evident among chemists and those writing about it. The
role played by chemistry in understanding air and water, as well as elements and minerals, is
fundamental in the early nineteenth century specialisation of geology and its attendant
science of caves. Joseph Black’s relationship with James Hutton is important in this
development of science and literature, as is Davy’s relationship with Wordsworth and
Coleridge. As Jan Golinski argues, ‘The new discoveries had placed unprecedented powers in
the hands of the chemists and promised revelations of the inmost secrets of matter’ (Golinski,

p. 236).

The Royal Society, Fieldworkers and the Concept of Nature.

From 1660, the newly formed Royal Society through its journal, Philosophical Transactions,
began to encourage travellers, especially seamen, to observe, measure and record natural
phenomena of all kinds on their travels, to gather and mobilise knowledge. In 1671 the editors
stated their aim to ‘know how the World was made, and the Operation of the Elements; the

beginning, ending, and midst of Times.’** The editors of Philosophical Transactions knew this

13 Friedrich Schelling, Ideas for a Philosophy of Nature, as Introduction to the Study of this Science,
1797, trans. by Errol Harris and Peter Heath (Cambridge: Cambridge University Press, 1988), p. 273.
14 ‘preface to the Seventh Year of these Tracts,” Philosophical Transactions 6 (1671), p. 2088.
<http://rstl.royalsocietypublishing.org/content/6/69/2087.full.pdf+htmI|> [accessed 30 April 2018]
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was a problem even then. Advances could not be made in natural philosophy without

mobilised data from fieldwork:

A Natural History of Countries is most wanting; which, if well drawn, would afford us
copious view and a delightful prospect of the great variety of Soyls, Fountains, Rivers,
Lakes ... or of subterraneal Streams. [...] And it were to be wished, that in all Mines
and where ever deep Wells are digged, notice were taken, in what order the several

kinds of Earth, Loam, Sand, Gravel, etc. do lye.?®

Here, the study of caves is implied through reference to underground streams as well as
excavated holes in the ground. Notable among those natural philosophers who did venture
underground was John Woodward, who urged travellers to record detailed notes of the
geological formations and their locations when searching for fossils in ‘the Bowels, and deeper
Parts of the Earth.”*® It was Woodward who specifically directed travellers to the underground
in search of the natural curiosities, such as fossils and speleothems. He was a theorist who
engaged in a more dynamic and assertive form of observation: he routinely replicated his
observations and recorded them. However much he tried to encourage people to descend
below ground, those who accepted the challenge were few. The subterranean world was a

journey too far.

Though few, some natural philosophers did descend underground and record their
findings of the earth’s formation, however, the biblical theory overshadowed these empirical
observations. It was here that there existed a crisis at the heart of these theories, as Marjorie
Nicolson argued: ‘Almost alone among the sciences geology was retarded by Genesis, which

taught not only the miraculous creation of the earth in time, but divine order in the creation

15 “The Preface,” Philosophical Transactions of the Royal Society 11 (1676), p. 552.
<http://rstl.royalsocietypublishing.org/content/11/123/551.full.pdf+html> [accessed 30 April 2018]
16 John Woodward, Fossils of all Kinds, Digested into a Method Suitable to their Mutual Relation and
Affinity (London: Innys, 1728), p. 95.
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of inorganic matter and organic species.”t” Latour argues that in the work of natural
philosophy, miracles are called upon when the framework or theory becomes detached from
the elements that bind them together (Latour 1987: p. 242). The reliance on miracles was
generating the crisis. At a time when empirical observation was uppermost in the practice of
natural philosophy, earth theories kept faith with a book. This section considers the wide
range of thinkers and ideas that made up the community of natural philosophers, largely
based on membership of the Royal Society, or through correspondence with it. There was no

singular stance taken. Even within the bounds of biblical orthodoxy there was disagreement.

Essential to the theories were the ideas of the origin of the earth, its transformation
by way of the universal flood and its ultimate dissolution, with all these events generated by
the miraculous power of God. God was the final cause, especially so when revealed through
the scriptures. When John Woodward suggested that gravity was behind the retreat of the
flood waters and the deposition of layers of sediment and fossils, many followed John
Hutchinson and condemned him as ‘God’s undertaker’ for removing God from the
fundamental cause of the event and putting a force of nature in place.® This brought into
focus the potentially limitless pursuit of cause and effect; how far back could the curious
natural philosopher go in establishing a cause for a natural effect? Was it possible to
acknowledge nature as the cause? For caves, the causes are important: God created the
pressure for the waters to rise from the deep abyss; God created the conditions for the waters
to retreat; God created the conduits to ensure both processes were possible. God’s power
generated the necessary erosion within the time-frame of a few days and God created the
earth for human beings to inhabit 6,000 years ago. God, and divine providence, was the

miraculous force that held the framework together, not nature (Rudwick, p. 76).

17 Marjorie Hope Nicolson, Mountain Gloom and Mountain Glory: The Development of the Aesthetics
of the Infinite (Seattle: University of Washington Press, 1959; repr. 1997), p. 146.
18 John Hutchinson, Moses’ Principia (London: Bettenham, 1724), p. 79.
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Caves were not separated from the study of natural philosophy; they were a part of
nature, and during this period an essential struggle took place over the discourse of nature,
and the word, nature, itself. One of the most influential natural philosophers of the late
seventeenth century was Robert Boyle, who pursued a rigorously empirical approach to study,
believed in a Cartesian mechanical universe and who believed devoutly in the creative role of
God in the formation of the earth and the universe and therefore particularly in Moses’
account of it. Boyle was among the founders of the Royal Society and remained throughout
his life a central figure within it. His huge scientific output, especially in chemistry, had a major
impact on his peers and his research still has contemporary relevance. For this study, his most
influential piece of writing was A Free Enquiry into the Vulgarly Received Notion of Nature
(1686).%° His premise was that the belief in the ‘true and positive being of the human soul’ led
to a popular, or ‘vulgar,’ belief (a ‘deluding propensity’) that all other things also had a ‘true
and positive being’ (Boyle, p. 9). This belief that nature was a ‘notional entity’ or a ‘real or
existent being’ Boyle argued, led to confusion and ‘a great deal of darkness’ (Boyle, p. 32). This
concept of nature was not supported by biblical revelation. Boyle appears to be challenging
the revelatory search motif used by other philosophers: in God’s absence no light can
illuminate the hidden recesses of nature. These philosophers were in error with their
‘imaginary being called nature’ (Boyle, p. 62). Using the word ‘nature’ as the subject of a
sentence when explaining an empirical observation did nothing to aid the reader: ‘When a
man tells me that “nature does such a thing,” he does not really help me understand or to
explicate how it is done’ (Boyle, p. 34). Boyle explored the various meanings of the word
‘nature’ and offered alternatives such as ‘essence’ and ‘established order,’ though his main
alternatives to ‘nature’ were ‘God’ and ‘mechanism.” When he considered the use of the word

as associated with pagan religion, such as ‘earth mother or goddess,” he simply dismissed it as

19 Robert Boyle, A Free Enquiry into the Vulgarly Received Notion of Nature ed. by Edward Davis and
Michael Hunter (Cambridge University Press, Cambridge, 1996), p. 9.
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ridiculous superstition and offered no substitute (Boyle, p. 24). He was not interested in the
hidden, subterranean space providing the basis for such myths and associated
representational spaces. For Boyle, the world was a ‘great, pregnant automaton [..] a
compounded machine, in conjunction with the laws of motion freely established and still
maintained by God’ (Boyle, p. 40). Boyle was persuading natural philosophers and curious
travellers to be precise in their observations and records, to consider in detail the minute
workings of one thing upon another and not to lazily fall back on the ‘workings of nature.” He

was trying to produce a new vocabulary for the revolution in the ways of seeing ‘nature:’

On this occasion, | must not forbear to take notice that the unskilful use of terms of
far less extent and importance, and also less ambiguous, than the word ‘nature’ is,
has been and still is, no small impediment to the progress of sound philosophy. (Boyle,

p. 153)

The primal cause of all phenomena was God, though humanity used observation and reason
to find the causes of all effects and to locate agency working in the ‘mechanism’ of the natural
world. The concept of nature in place of God will ‘shake, if not subvert, the very foundations
of all religion’ (Boyle, p. 63). In the mid-eighteenth century, Boyle’s chemistry, along with the
physics of Isaac Newton, inspired the experiments of Stephen Hales and Joseph Black into
‘fixed air’ (carbon dioxide) and an understanding of limestone solution, a discovery that would
challenge the orthodox literal readings of Genesis and the flood. Boyle concludes his Enquiry
in a manner less assertive and triumphant than many of the philosophers that will follow him
into the ‘hidden recesses of nature’: ‘I have written this discourse rather like a doubting seeker
of truth than a man confident that | have found it.” This sentence is followed by a Latin
quotation from Seneca’s Natural Questions (1. 25) with the translation: ‘There will come a

time when posterity will wonder that we were ignorant of things so manifest’ (Boyle, p. 165).
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Itis a perspicuous statement to make at the start of serious empirical, rational and imaginative

enquiries into the formation of the earth and its limestone caves.

In a letter to Robert Boyle in 1679, Isaac Newton wrote that ‘what | am not satisfied
in, | can scarce esteem fit to be communicated to others; especially in natural philosophy,
where there is no end of fancying.’””® Newton wanted natural philosophers to avoid ‘fancy,” or
the imagination. For him, the main thing was to avoid using any word for what was the
unknown. In his Principia, Newton wrote that ‘no more causes of natural things should be
admitted than are both true and sufficient to explain their phenomena’ (Newton, p. 107).
When the cause of a process or phenomena is unknown, it should be left as unknown, as

Newton writes concerning the cause of gravity (Newton, p. 113).

The debate surrounding primal causes, about the agency of God or nature, was
evident across Europe through international correspondences with the Royal Society, and for
the Dutch philosopher, Baruch Spinoza, such a stance was pointless as it encouraged people
to believe in miracles, rather than use their reason. He argued, from a similar position to
Locke, ‘the common people imagine that the power and providence of God are most clearly
evident when they see something happen contrary to the usual course of things and their
habitual views about nature.”?! Spinoza went on to argue that ‘from miracles we cannot know
about either the essence or the existence or the providence of God, but rather that all three
are much better grasped from the fixed and unchangeable order of nature’ (Spinoza, p. 82).
Any power that conflicts with nature, Spinoza argued, would conflict with the primary
principles we have concerning nature and God and, as such, would be absurd and would

undermine all our perceptions. He argued further that, ‘Nature has no end set before it, and

20 |saac Newton, Philosophical Writings ed. by Andrew Janiak (Cambridge: Cambridge University Press,
2014), p.15.

21 Baruch Spinoza, Theological-Political Treatise trans. by Jonathan Israel and Michael Silverstone
(Cambridge: Cambridge University Press, 2007), p. 81.
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that all final causes are nothing but human fictions.”?? Spinoza saw no difference between God
and nature; for him it was a matter of ‘God, or nature.” God did not transcend creation but
was immanent within it (Spinoza, Ethics, p. 72). Karl Kroeber writes of Spinoza’s concept:
‘Spinoza’s God-Nature, divine nature, is self-creating and self-created, acting according to the
laws of its own being.”?® This concept of nature as a ‘being’ clearly ran contrary to Boyle’s
argument and close to what he and the church theologians would identify as atheism, or at

best deism.

For Boyle, God was the prime agent, particularly regarding the deluge and the forming
of caves, and he was not alone in this belief. The epigraph in John Ray’s The Wisdom of God
(1704) is from the Psalm 104. 24: ‘How manifold are thy works, O Lord! In wisdom hast thou
made them all.”* He rejects the hypothesis of Descartes, which excludes all consideration of
final causes, as rash and arrogant (Ray, p. 42). John Hutchinson, who damned Woodward for
suggesting gravity was the prime agent of the retreating flood waters and not the power of
God, went so far as to write a book about God as the final cause, using Woodward's title,

though replacing ‘Earth’ with ‘Bible.” He argues:

God calls himself, Possessor of Heaven and Earth, which he is, by the Agents and
Powers he has established and reveal’d, and by his immediate Power over them: If
any one offers to set up or propagate any Notion of any other Agent or Powers; does
he not in Imagination eject God’s Agents, and their Powers, and Him, and put his

imaginary Agents and Powers in Possession??®

22 Baruch Spinoza, Ethics trans. by Edwin Curley (London: Penguin, 1996), p. 27.

23 Karl Kroeber, Ecological Literary Criticism. Romantic Imagining and the Biology of Mind (New York:
Columbia University Press, 1994), p.59.

24 John Ray, The Wisdom of God, Manifested in the Works of Creation (London: Smith, 1704), p. 17.
25 John Hutchinson, An Essay towards a Natural History of the Bible (London: Bettenham, 1725), p.
271.
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Many natural philosophers opposed Spinoza’s views though it is evident that many were
reading them, however ‘dangerous’ they may have been. The secretary of the Royal Society,
Henry Oldenburg, colleague of Locke, Boyle, Newton, Burnet, Ray, Woodward and

Hutchinson, was a correspondent of Spinoza and wrote to him on 15th November 1675:

| cannot but approve your intention of wishing to elucidate and render easier those
things in the Tractatus Theologico-Politicus which have tormented readers. They are,
especially, | think those passages which seem to speak ambiguously about God and
Nature, which two, as you may judge, you have confused. Besides this, you may seem
to many to detract from the authority and values of miracles, on which alone, as

nearly all Christians are persuaded, the certainty of divine revelation can be based.?

Oldenburg was a great admirer of Spinoza and raises the concern of the ‘reader’ and ‘nearly
all Christians’ rather than his own concern with the Tractatus. He makes repeated use of the
auxiliary verb, ‘may’ to convey a degree of uncertainty. It is evident that, though controversial,
the equivalence of God and nature is far from being rejected. It will be this equivalence along
with the rejection of miracles as causes that will, in part, lead to the gradual transformation

of the biblical theories.

Spinoza went further in his Treatise; he argued that the prophets, including Moses,
received their revelation through their capricious and changeable imaginations and then
relayed it to the masses by way of parables and allegories. Such scripture was not to be trusted
(Spinoza, Treatise, p. 26). He argued that many would challenge his view but it was evident
that the ‘word of God’ was ‘erroneous, mutilated, corrupt and inconsistent, that we only have
fragments of it, and that the original [...] has perished’ (Spinoza, p. 163). Theorists make a clear

distinction between what beliefs, observations and hypotheses can be assimilated into the

26 Henry Oldenburg, The Correspondence of Henry Oldenburg ed. and trans. by Rupert Hall and Marie
Boas Hall, 13 vols (London: Taylor and Francis, 1986), XII, p. 56.
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theories and what cannot. It is the philosophy of Spinoza that causes the greatest degree of
concern; he is a philosopher on the periphery, one who embodies distrust in the orthodox
biblical thinking. However, many of the texts that are written in the eighteenth century,
especially by independent travellers who publish their journals to an increasingly wide
audience, do challenge final causes and, whether included consciously or not, nature becomes
a prime agent in the formation of caves. As Schelling’s unity of nature and humanity came to
influence writers at the turn of the nineteenth century, Spinoza’s fusion of God and nature
also came to affect natural philosophers and fieldworkers in a Pantheistic attraction to wonder

of the natural world.?”

Biblical Theories of Cave Morphology.

The Bible is vague about the origin of caves but it does provide a framework from within which
their origin was imagined in the seventeenth century. The framework is the singular
catastrophe of the flood described in Genesis when the rain began to fall waters also began
to rise: ‘the same day were all the fountains of the great deep broken up’ (7:11). After 150
days, the fountains (springs) from the ‘great deep’ were stopped and the water either
evaporated or returned down through the broken ‘deep’. There is not much detail to work
from. However, in 1724 natural philosopher John Hutchinson argued that this was the point
behind the word of God, written through the prophet, Moses, as it was then believed.

Hutchinson wrote:

The Revelation of Moses of the Creation and Formation of Matter is very short; was
not intended to relate any Thing or Circumstance to us, but what we could not
perceive without it; and yet has not omitted any Thing we could not otherwise know.

(Hutchinson, 1724, p. 1)

27 Martin Rudwick, The Great Devonian Controversy: The Shaping of Scientific Knowledge among
Gentlemanly Specialists (Chicago: University of Chicago Press, 1985), p. 40.
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This essentially supports Boyle’s argument: the prime cause is identified as God who has left
all else for us to observe and understand. The first substantial attempt to interpret the
scripture came from the natural philosopher, Thomas Burnet who, in 1690, presented a two-
part English translation, from the initial Latin version of 1681, of his theory of the earth’s
formation and eventual dissolution based on his readings of the Bible: ‘This whole Series and
compass of things taken together, | call'd a Course of Nature, or a system of Natural
Providence.’””® His task was to ‘discover the ways of Divine Providence.” Burnet was not
interested in myth; he was an observer of nature. On a visit to the caves near Naples, he is
told by the locals that the Averno Cave, ‘where the Sybil is said to have given out her
inspirations,” was hewn out of the rock by the Devil. The chisel marks on the rock tell him
otherwise.?® However, Burnet is also searching for revelation through nature. He states in the

first sentence of his Sacred Theory:

Since | was first inclin’d to the Contemplation of Nature, and took pleasure to trace
out the Causes of Effects, and the dependence of one thing upon another in the visible
Creation, | had always, methought, a particular curiosity to look back into the first
Sources and ORIGINAL of Things; and to view in my mind, so far as | was able, the

Beginning and Progress of a RISING WORLD. (Burnet, p. 23)

This is a bold statement of motivation and intent that would not go amiss in the later writings
of Hutton or Lyell. His tracing of cause and effect and his ‘particular curiosity’ about the “first
Sources and Original of Things’ was perceived by some orthodox Christian thinkers as
searching too deeply into God’s miraculous creation. Natural philosophers, such as Boyle and

Hutchinson, stressed in their writing that God was the primal cause of all creation; to keep

28 Thomas Burnet, A Sacred Theory of the Earth (London: Centaur, 1965), p. 23.
2 Gilbert Burnet, Bishop Burnet’s Travels through France, Italy, Germany and Switzerland (Edinburgh:
Sands, Murray and Cochran, 1752), p.175.
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propping into the unknown was to question this faith. Burnet addresses this point in his

Introduction:

The obscurity of these things, and their remoteness from common knowledge will be
made an argument by some, why we should not undertake them. [...] There is nothing
so secret that shall not be brought to light, within the compass of our World. (Burnet,

p. 25)

He sees his natural philosophy as a way to revelation. The obscure sources and causes of things
leave a trace that can be followed, or pursued, into the secret and remote recesses of the
earth. Burnet’s book is the first attempt at a coherent account of the formation of the earth

and it begins with a literary narrative of search and disclosure.

He was the first of several philosophers who presented their theories, all based on
scripture yet all differing to some extent in accounting for the effects of the deluge. They
became known as the ‘theorists’ and their work depended on another group of biblical
scholars and natural philosophers who measured the age of the earth from the Bible and other
ancient texts who were known as the ‘chronologists.” In seventeenth-century Britain, the
chronologist who carried the greatest influence was the historian, James Ussher, who
estimated that the earth was formed in 4004 BC; which gives almost five and a half thousand
years for Burnet’s theoretical earth story to unfold (Rudwick, p. 11). Such a relatively short
space of time, of human history, provides the framework for the biblical rendition of the
formation of the earth. For the natural philosophers of the seventeenth century, the earth
was formed as the habitat of humanity; its initial dissolution through the flood was allegedly
witnessed by Noah, and so the earth’s history coincided with human history. As is it is now
understood, this period of history does not provide enough time for the processes of
weathering, erosion (including chemical weathering, as found in limestone solution, and

extensive glaciation), transport and deposition to take place, nor mountain building through
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the process of plate tectonics. Burnet and his contemporaries had no way of knowing the age
of rocks or the mechanisms required for mountain building. Though they observed volcanic
activity and earthquakes and saw the changes to the surface that they made they could not
know they were generated by plate tectonic activity. Subsequently, all evidence of erosion,
such as landslides and that from rivers and seas, was immediate or relatively recent and simply
indicated the decay of the already ruined earth that would continue between the devastation
of the flood and its eventual demise by either fire or another flood at a time in the future
known only to God. This is of crucial importance, as without the understanding of what is now
known by geologists as ‘deep time’ and the numerous cyclical earth processes, a grasp of the
earth’s formation will be an unsolvable puzzle. If the earth existed in eternity, as suggested by
Aristotle, then, Burnet argued, erosion would have worn all landforms down, there would be
no mountains left standing, everything that is eroded is transported to the sea, ‘and nothing
is ever brought back again by any circulation. Their losses are not repaired, nor any
proportional recruits made from any other parts of Nature’ (Burnet, p. 45). There could be no
cycle of processes for Burnet, despite the evidence of earthquakes, floods and landslides, the
earth was a relatively stable planet. The processes that were evident made little difference to
landforms both above and below the surface of the earth; they were the product of a singular

catastrophe.

Caves and the Origin of Subterraneous Water.

For Burnet, the formation of caves came from the breaking up of the surface of the earth
through the pressure of rising water from beneath, all in one cataclysmic event. The earth
prior to this event was a smooth sphere and the cataclysm, the catastrophe, destroyed this
uniformity and formed the mountains and caves. These landforms are 