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ABSTRACT

The stratigraphic ideas found in a late eighteenth-century manuscript of the English
cosmologist, Thomas Wright of Durham, are described and discussed in the context of the
development of his contemporaries’ ideas concerning the age of the Earth and formation of its
rock strata. Wright, a convinced Plutonist in his explanation of the volcanic origin of horizontal
strata, invoked the earlier concept of vegetative growth of minerals as a way of accounting for
inclined strata. Mountains grew from small stones and emerged from the sea, pushing initially
horizontal volcanic strata into inclined or vertical orientations. In emerging, they acquired a
layer of shells of marine animals, which subsequently were located on the tops of mountains.
Through assessment of the degree of petrification, Wright concluded that the age of the Earth
was substantially greater than a few thousand years. His thesis that the Solar System
represented planets at different stages of evolution through time, Saturn being the youngest and
Mercury the oldest, implied to him that at least 10'? years was necessary for completion of the
cycle from creation to destruction of a planet, including the Earth. Wright’s model of the origin
and evolution of the Earth was heavily influenced by the writings of Burnet and Whiston, but
the stratigraphic ideas were drawn from later debates on the origin of strata and their fossils.
The manuscript precedes the publication by James Hutton of observation of unconformities
and their implication for the age of the Earth. It provides a fascinating insight into the mind of
a second-tier scientist, who nevertheless was party to the ferment of ideas in circulation prior
to Hutton’s paradigm-changing paper.

Summary

The stratigraphic ideas and models found in an unpublished manuscript by Thomas Wright of
Durham (1711-1786) are described and discussed. Horizontal strata were deemed to be
volcanic in origin. Vertical strata arose from growth of mountains emerging from water that
tilted initially horizontal strata. The work shows the undercurrents of debate in the late eighteen
century prior to the geological revolution of the early nineteenth century.
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1. Introduction

Although something of a polymath, Thomas Wright of Durham' (1711-1786) is not presently
recognised as having contributed to the science of geology or stratigraphy in the later years of
the eighteenth century. The discovery some twenty years ago by the late Michael Hoskin of
unpublished notes for a work containing a theory of the origin and evolution of the Earth,
together with ideas on the formation of strata and their associated fossils (Hoskin, 2003) is
therefore of importance in our understanding of the range of geological thought circulating in
the closing decades of the eighteenth century. The manuscript, originally owned by the Bishop
of Durham, Shute Barrington (1734-1826) and purchased by Durham University in 2002,
forms part of the Thomas Wright Manuscripts collection in Durham University Library.
Although available on line, it does not seem to have been previously transcribed, possibly
because of the difficulty of reading Wright’s handwriting, and therefore the content is not
widely known, if at all. Wright’s work, which can be internally dated from after 1773, provides
an interesting insight into the wide range of conflicting ideas being generated as scholars
gradually came to realise that the age of the Earth had to be orders of magnitude greater than
that deduced from the narrative in the Christian Bible. Like an earlier, but similarly unpublished
manuscript by William Hobbs of Weymouth (Porter, 1976), it is an example of the thinking of
those in the second tier of intellectual life, of a man who had contact with the foremost scientists
of the day, but whose work did not enjoy wide acceptance or circulation. The aim of the present
paper is to describe, for the first time, Wright’s stratigraphic ideas and set them in context.

2. Thomas Wright of Durham

Thomas Wright was born in 1711 at the small village of Byers Green in County Durham in the
North-East of England (Knight, 2006). His father was described as a yeoman, in that he owned
some land, who made his living as a carpenter. Thomas, who by his own admission was “wild
and much addicted to sport”, failed to complete his schooling due to a speech impediment and
was chiefly taught writing and arithmetic by his sister. At the age of sixteen he was apprenticed
to a clockmaker, a tenure that he also did not complete. Largely self-taught, he set up a school
of mathematics and navigation in Sunderland before moving to London in 1733, where, under
the patronage of the Earl of Scarborough, he was recommended to Roger Gale F.R.S., Treasurer
of the Royal Society (Hughes, 1951). Through Gale, Wright was introduced to the Royal
Society as an astronomer and navigation expert, and although nominated in 1735, failed to be
elected to the Fellowship. For a period of twenty years from 1736, he lived alternately in
lodgings in London and in the homes of aristocratic patrons, to whose wives and daughters he
taught geometry, astronomy and surveying. During that time, he seems to have developed his
interests not only in cosmology but also in architecture (Harris, 1979; McCarthy, 1981), garden
design (Preston, 2010) and antiquarianism (Wright, 1748; Buckley, 1909). It was a period in
which he published the work for which he is best known, a book entitled An Original Theory

" Wright referred to himself as ‘Thomas Wright of Durham’ throughout his lifetime, even when not living in the
North-East of England. This may have been to distinguish himself from his London contemporary and associate,
Thomas Wright (1693-1767) who was ‘Mathematical Instrument Maker’ to King George I1. Wright, the instrument
maker, subscribed to Thomas Wright of Durham’s Clavis Pannautici of 1734 (Wright, 1734).
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or New Hypothesis of the Universe (Wright, 1750). In it he proposed a hierarchical
cosmological scheme of celestial bodies and suggested that the Milky Way would look as it
does if it were composed of a ring or rings of stars, analogous to the rings of Saturn, moving
around a central attractor. That work was credited by Immanuel Kant in stimulating his own
ideas on the formation of the solar system (Kant, 1755; Paneth, 1941).

In 1755-6 Wright purchased the family home in Byers Green from his brother (Knight, 2006).
He subsequently demolished it and built a new house to which he moved permanently
sometime after 1762 (Hughes, 1951). In an article written between 1778 and 1783, and
published posthumously in the Gentleman’s Magazine of 1793, Wright described the house and
his life in retirement as a gentleman scholar (Wright, 1793). He does not seem to have
integrated well with the local gentry; the anonymous author of his obituary? stated that “his
genius was not adapted to the humour of his country neighbours”.

His papers were left to his natural daughter, who in turn bequeathed them to the University of
Oxford. There is no record of the university accepting them and they do not appear in its mid-
nineteenth century library catalogue. Those that have survived were split up; some of which
were certainly acquired by George Allan of Darlington, County Durham. Almost nothing of
Wright’s correspondence has survived. While there is a list, dated November 1766, of
correspondents and the number of letters written to each®, these are primarily to patrons and
pupils and there are no hints as to the identity of those with whom he might have had scientific
discussions. The contents of his library are similarly obscure, which contained, in his own
words, “many books, chiefly of history and sciences.”

3. Contemporary ideas of the formation of strata

As early as the first quarter of the sixteenth century, Leonardo da Vinci (1452-1519) had
described fossiliferous strata in the Italian mountains, but because his work was unpublished,
it was effectively unknown in the mid-eighteenth century (Ferretti et al., 2020; Dominici,
2023). Da Vinci was convinced that the rock layers corresponded to deposits of various types
of mud and that shell beds contained the remains of shellfish that had once been at the bottom
of water (Ferretti et al., 2026); they did not grow in the rock. Rather than there being a single
universal flood as described in the Christian Bible, he attributed the various layers to different
floods, the varying thicknesses arising from differing flood intensities. He recognised the
continuity of strata on either side of river valleys and that the strata preserved a record of the
history of the Earth, not corresponding to a single moment of creation.

The attribute of father of stratigraphy has been applied to Nicolaus Steno (1638-1686) who laid
the foundations of ordering the succession of sedimentary rocks chronologically. He too
recognised that fossils were once living organisms and arrived at the tops of mountains through
the uplift of consolidated strata (Dominici, 2021). Importantly, in the context of Wright’s
manuscript, he concluded that sedimentary rocks were originally deposited nearly horizontally,
that the youngest layers are at the top, that features cutting a sequence of layers must be younger

2 The biographer was probably George Allan of Darlington, who “purchased his collection of prints,
mathematical instruments, and other valuable articles” following Wright’s death. Allan passed his material to
the Newcastle Literary and Philosophical Society, much of which appears to have been destroyed in a fire of
1893 (Paneth, 1950).

® Wright papers, in 8 volumes, held in the City Library, Newcastle upon Tyne. (Microfilm copies are held at
Durham University Library). These papers also contain one disconnected page relevant to stratigraphy.
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than the strata that they cut, and that there is continuity in the lateral extent of layers of
sediment. Mountains arose from the changed orientation of mineral beds and also by deposition
of ash and stones by volcanic eruption (Steno, 1671 p.45—47). Both mechanisms implied that
mountains had not originally existed at the creation of the Earth. Mountains were created by
erosion of lower sedimentary layers, resulting in the inward collapse of the upper layers to form
the sides of valleys and inclined strata. The process was repeated through subsequent flooding
and sedimentation, and therefore provided a mechanism for Descartes’ original idea of
mountains arising from collapse of portions of rock (Morello, 2006). Steno’s key work
containing these ideas, the Prodromus, was published in an English translation soon after the
initial Latin publication of 1669. Its conclusions were challenged almost immediately (Lister,
1671) and they were still being debated in London in the middle of the eighteenth century
(Borlace, 1750).

By this time, the view of John Woodward (1665—1728) that the strata, and their included fossils,
had been deposited during the Mosaic Flood in order of descending density (Woodward, 1695)
had been largely discredited by observation. In contrast to the prevailing sedimentary Neptunist
theories, in a book published in 1740, Anton Lazzaro Moro (1687—1764) argued for the second
mechanism suggested by Steno (Moro, 1740). His concept of Plutonism posited that many
rocks, especially igneous rocks, such as basalt and granite, were formed by the solidification
of molten material originating within the Earth. Evidence came from emergence of the new
island of Neia Kameni off Santorini in 1707. Marine fossils incorporated into these subsea
volcanic deposits were raised to their present positions on mountain summits by geological
processes rather than by deposition during the biblical flood. It is uncertain as to how widely
Moro’s proposals were accepted in England until the end of the eighteenth century and it was
six years after Moro’s self-publication in Venice that the book was brought to the attention of
the Fellows of the Royal Society (Zollman, 1746). Indeed, as late as 1767, there is evidence
that his work was still obscure and had not gained traction. In that year, Edward King F.R.S.
published an explanation for terrestrial fossil shell beds by way of volcanic activity raising the
sea beds, displacing the seawater onto the land and causing the biblical Deluge (King, 1767).
The ocean and continents were effectively interchanged before and after the Deluge, thereby
leaving on land the stratum of shells that had accumulated at the bottom of the sea prior to that
event. At the end of the paper, King stated that only after completing it, did he become aware
of the suggestion by “Lazzaro Moro, a Venetian author,” that the continents were originally
raised by subterranean fires.

Fossil collections in the sixteenth century formed part of cabinets of curiosity, mainly displayed
by the aristocracy of Europe. However, by the late sixteenth century the significance of
collections was moving from mere assembles of curiosities to evidence of former life,
associated with stratigraphic units and recognition of their part in understanding Earth’s history.
One of the earliest examples was the Museum Wormianum of Ole Worm (1588-1654) in
Copenhagen, where specimens were arranged systematically but within a biblical framework.

The earliest British collection to be similarly arranged and catalogued seems to have been that
of John Woodward in late seventeenth to early eighteenth-century Cambridge. While display
and storage of collections of fossils according to stratigraphical units became common in
museums and universities only in the nineteenth century, the mid-eighteenth-century collection
of Sir Hans Sloane F.R.S. (1660-1753), which became the foundation of the British Museum,
contained classified specimens, minerals, shells and plants and had a global reach.
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While there is no direct evidence of contact between Sloane and Thomas Wright, they shared
a number of mutual acquaintances including James Theobald (1688—1759)* who himself had
a significant collection of shells and fossils, sold at auction after his death, and with which
Wright would surely have been familiar. Theobald was a strong supporter of Wright from at
least 1742, subscribing to An Original Theory (Wright, 1750) and presenting a copy of that
work to the Royal Society on Wright’s behalf in 1750. Between 12 March 1747 and 5 May
1751, Theobald introduced Wright to several meetings of the Royal Society (Appleby, 1996).

It was within this context that Wright expanded his interests from astronomy, through
cosmology, to antiquarianism®. That interest in the past must also have extended to
participation in the contemporary debates about the structure of the Earth and its chronology.
However, as an autodidact with no training in natural history, Wright will not have been able
to make a significant personal contribution at that time, especially when his interests and work
in architecture and garden design were flourishing (Harris, 1979). It is therefore understandable
that it was not until considerably later, when he had time and space in retirement, that he was
able to reflect on the origin of the Earth and how its characteristic features arose. Wright’s
manuscript may be seen as a remnant of the mid-century debates about the validity of the late
seventeenth century models of the creation and evolution of the Earth, rather than a forerunner
of the new paradigm of James Hutton (1726-1797) (Hutton, 1788). There are no records of
interactions between Wright and other scientists after his retirement to Byers Green, but there
are hints that, during this latter period of his life, he was aware of at least some of the
contemporary publications.

4. Summary of Wright’s theory of evolution of the Earth

The documents described by Hoskin (2003), containing Wright’s stratigraphic ideas, comprise
notes for an uncompleted book which is initially titled as ‘A New Theory of the Earth Founded
upon, and more fully Explaining the universal Phenomenon of Earthquakes; Effects of ye
Magnet and Doctrine of Tides. By Tho: Wright of Durham’. The main manuscript®, in Wright’s
handwriting, comprises loose sheets grouped in sections within the original box file from Shute
Barrington’s library. The exact page order is not clear, as some pages are un-numbered and
there are several separate numbering sequences. In addition, there is a separate set of further
notes’ in the Durham collection, and a couple of pages in Newcastle City Library, that are
evidently associated with the document and which contain important clarification of Wright’s
ideas on stratigraphy contained within the main manuscript.

The first few pages contain somewhat unrelated remarks, including some on strata, but these
are then followed by a sub-title page announcing a discussion of “The opinion of the Ancients
naturally sum’d up in the Rational Evedence of their Principal Philosophers as Extracted from

4 Theobald was a close friend of Sloane, being a pall-bearer at his funeral and contributor to, and subsequent
Trustee of, the Sloane Collection (Appleby, 1996).

5 Theobald communicated Wright’s only paper published in the Philosophical Transactions of the Royal Society
(Wright, 1744), which was a description of the earthworks at Buckland Camp near Lymington in Hampshire.

8 Thomas Wright Manuscripts WRM. 18, held by Durham University Library, Archives and Special Collections.
Available on line at https://iiif.durham.ac.uk/index.html?manifest=t2m9s161643b [Accessed 9 September 2026]
7 Thomas Wright Manuscripts WRM.18.3. Available on line at

https://iiif. durham.ac.uk/index.html?manifest=t2m9c67wn 1 6k&canvas=t2tdn39x973z

[Accessed 9 September 2026]
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their Theogony and Cosmology concerning Creation” [f.12r]%. It is apparent that Wright
discarded this approach, as there is then a new start with a second title page inscribed “New
Philosophy or an Essaye towards accounting for all earthquakes, the magnet and ebbing and
flowing of the sea upon principals of gravity, attraction etc hitherto unattempted by T W”. This
discourse develops in four books, and the second of these, entitled “Process of the mundain
Creation according to the visible oconony and operation and effects of the laws of known
nature”, contains a model for the formation and evolution of the Earth (Tanner and Harper,
2026). Wright’s ideas on stratigraphy emerge within the manuscript as a process of reflection
on the evidence for the validity of his model and his attempts at explaining the origin of
earthquakes in the third book. While Wright explicitly drew on the earlier writings of Whiston
(1696) and Burnet (1719), he was at pains to emphasise the uniqueness of his own proposal,
which underpins his ideas on the formation and development of strata.

In common with Burnet, Wright proposed that the initial form of the Earth, created from an
idea in the Divine mind, was all liquid. The elements then separated, forming a core of fire,
surrounded by solid magnetic material giving rise to the Earth’s magnetic field. Over this solid
material lay the water of the abyss and the outer layers of the Earth formed the mineral strata
of earth, initially overlain by ice. After the formation of the Sun, the ice melted, resulting in the
oceans, out of which mountains grew thereby forming continents and islands. Solid land is
continually increasing, and water decreasing, until over time all the water will become earth.
In this period there will be an increasing number of fiery volcanos and eventually the Earth
will be consumed by fire. It will either spiral into the Sun or be destroyed by a comet (Tanner
and Harper, 2026). Wright envisaged that this process occurred for all the planets in sequence,
Saturn being at an early stage of development and Mercury being in the final stages, about to
be burnt up by the Sun. He commented that:

The planet Mercury which seems to be in much too sultry a situation for an habitable earth may probably be
in or near these circumstances at present and is like manner possibly all the other planets world after world
may rise into existence in the remote regions of ye system and perpetualy [f.65v]

In an unpublished’ manuscript of a book on cosmology, entitled Second or singular thoughts
upon the theory of the Universe, he concluded that the process must have taken an extremely
long time. He estimated that

This great period of nature cannot be imagind to take up less time than a million of millions of years, in which
as represented in y© scheme the atmospheres of evry world are continually condensing till all their respective
fluids are absorbed and finally united in y¢ Sun (Wright, 1968 pp.72—73)

Wright had grappled with the idea of immense distances and huge numbers of stellar systems
in his cosmological thinking in An Original Theory (Wright, 1750). In postulating a continual
process of planetary formation in the far reaches of the solar system, followed by a slow inward
spiral towards the Sun, he was extending the concept of such enormous numbers to that of deep
time. Although he did not draw the conclusion, the inclusion of the Earth in the evolutionary
sequence from Saturn to Mercury implied that the age of the Earth was of comparable
magnitude to the 10'? years that he envisaged for the whole process. Although neither published

8 References to WRM. 18 are contained in square brackets and give the folio numbers of the on-line manuscript
link in footnote 6.
9 Until 1968 when Michael Hoskin edited and published the work.
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nor recognised, this was a major step in the continually emerging idea of deep time that was
taking place throughout the eighteenth century.

5. Wright’s ideas on stratigraphy

A key feature of Wright’s cosmogeny is “that no extraordinary event shall happen in the
unalterable laws of Providence [f.9v]”. Once the laws of Nature had been impressed on the
embryonic Earth by the Divine Mind, all matter must obey them. Therefore, although the Earth
may be subject to catastrophic events, these are entirely subject to, and a result of, the physical
laws that have been and continue to be in operation throughout its existence. While discounting
supernatural events, Wright was not ruling out abrupt changes on short timescales, provided
that they were subject to the over-arching laws of Nature. He was certain that the ruggedness
of the Earth’s surface must indicate that, unlike Whiston’s belief in a world unchanged since
the Deluge, (Whiston, 1696), a process of change was continually underway. This, he argued
was evidenced by the different strata and the minerals contained within them.

The final desolation of the Earth as in consequence of a decay in Nature, it is natural to conclude will be as
water becoming all earth or terra firma from originally being all sea or ocian but many accidental catastropys
may happen before that total consummation as from deluges, conflagrations, plagues, pestilences, famine etc
and that there has been many and great changes upon ye Earth. Teraqueous surface is very broken and from
ye various mines and minerals that comprise it[s] different stratas. [Notes 18.3 f.4v]

All these strata were seen as the product of repeated volcanic activity, that happened rapidly,
on a human timescale, as a result of repeated volcanic eruption.

All perpendicular or vertical stratas evince its vegitial increase and all its parallel or horizontal strata as clearly
prove its eruptive or vulcanite accumulation and now cover the greatest part of ye Earth and in many places
repeatedly so. [f.8r]

As a confirmed Plutonist, Wright’s ideas follow those of Moro and even though it is unlikely
that he read the original work, there is enough information in Zollman’s review (Zollman,
1746), to which he would have had access, to provide the basis of Wright’s thought. He seems
to have entirely rejected theories of formation of strata by sedimentation. In particular, he noted
that denser rocks could be found nearest the surface, providing evidence that they must have
been volcanic in origin.

It appears that all vertical strata of Earth’s stone etc are varied by secretion as in vegitation and that all
horizontal strata especially of different densities and where ye heavyest matter is nearest ye surface is ye
produce of volcanic eruptions but that there then can be no true aboriginal Adamic Earth, now to be anywhere
found as Linn[a]eus affirms is much to be doubted. [Notes 18.3 f.3r]

The repeated eruptions, suggested Wright, mean that most of the surface of the Earth was
shaped by this volcanism. Nevertheless, in a rare reference to influences on his thought, he
indicated that this coverage was not universal and he questioned the claim of Linnaus that no
trace remained of the crust that initially formed from the separation of elements after their
creation. A Neptunist, who was convinced that strata formed at the bottom of the sea, Linnaus
had concluded from his geological studies that the present landscape had formed after the
biblical Deluge, as he could find no trace of the flood in the geological formations that he had
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examined (Nathorst, 1909). Although widely known in multiple editions, it is not clear whether
Wright had read Linnzus’ Latin work Systema Naturae'® or was quoting a secondary source.

A much clearer primary source is that of the writings of William Hamilton (1730-1803). In
justifying the scope of the volcanism necessary to create all the observed strata, Wright
references the quantities of lava seen in the eruptions of Vesuvius from 1766 onwards and
described by Hamilton in a series of letters to the Royal Society.

Such vast quantities of matter are frequently ejected from Vesuvius that all the earth near Naples is said to be
composed of it, strata super strata to a considerable depth. See S* Will™ Hamilton’s account of that volcano
etc printed at London 1773. [f.72r]

Unusually, there is a clearly identifiable reference in that Hamilton’s letters were collected and
published together in 1773 (Hamilton, 1773). In one of the letters, Hamilton remarked that
there was frequently a stratum of soil between material from repeated eruptions and that the
thickness of some of these indicated a substantial time between the volcanic deposits
(Hamilton, 1771). The depth of these deposits, “strata super strata”, indicated an even longer
period for the whole process. To Wright, all horizontal strata could be explained in terms of
the flow of lava.

5.1 “Vegitation” in strata

The key to understanding the origin of vertical strata lay in a process which Wright described
as that of “vegitation”, a concept in wide circulation in the early modern period to explain the
origin and growth of mineral ores (Luzzini, 2020). This form of spontaneous growth,
explaining the reported regenerative power of some mines, took vegetal growth of plants as an
analogy of how minerals grew and was extremely popular. Seventeenth century British
intellectuals such as John Webster (1610—1682) and Robert Boyle (1627—1691) were important
proponents of this model (Luzzini, 2020). Debates over the veracity of what Luzzini terms
“botanical model” theories concerning the growth of ores and minerals continued well into the
eighteenth century. Johann Henckel, for example, referred in 1722 to minerals and plants as
“siblings”, both kingdoms depending on earth for their nourishment (Luzzini, 2025).

Wright incorporated such a vegetative process into his theory of Earth’s evolution, specifically
referring to it several times in the manuscript.

All live stones in quarrys learn naturally to vegitate and grow larger etc and hence hills in the process of time
become mountains and mountains bee rocks. Sand becomes gravel, gravel pibbles etc and hence arises ye
lapedation of valleys and plains. Chalk is strongly suspected to be the last stage of earthly consolidation
without the help of fire [f.55r].

This process of the growth of sand into pebbles, etc. explained the origin of mountains in that
All mountains vegetate and grow as rising out of ye water. [f.39v]

The vegetative process, by which mountains grew also accounted for inclined strata.

10 Linneeus stated his view that strata represented a definite succession in the twelfth edition of Systema Naturae
(Linné, 1768), a concept with which Wright seemed totally content.
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9
312 The various inclination of the different stratas of Earth arise purely from natural [indecipherable] of mountains
313 and other parts of ye Earth as rising or sinking their several beds by general exhuberation and secretion and
314 not by ye breaking up of ye mundain shell as supposed by Burnet!! for that vast convulsion of nature, if I may
315 call it so, would have occasion’d the total desolution of the Earth. Besides, the irregularities of the Earth, such
316 as mountains and vallies were not occasion’d by the Flood, since mountains are expressly said to have existed

317 before that dire calamity. [Notes 18.3 not digitised]

318  Figure 1 is a schematic representation of Wright’s concept of the growth of inclined strata.
319  Volcanoes laid down strata that, except in the immediate vicinity of the volcano, were
320  horizontal (Figs 1(a) and (b)). Within strata, the process of vegetation took place with some
321  grains of sand growing into mountains and hills (Fig.1(c)). These localised upthrusts resulted
322  in near vertical strata (Fig 1(d)), a product of the vegetative or secretion process that Wright
323  believed occurred in all mineral beds, concepts entirely consistent with his evolutionary model
324  of the Earth.

(d)
(c)
. — —_
— —
|
(b)
-— —_—
— - —>
(a)
325
326
327 Figure 1. Schematic diagram of the formation of horizontal and inclined strata
328 within Wright’s thought. (a) A volcano lays down the first horizontal stratum. (b)
329 Subsequent eruptions result in further strata. The small stone grows vegetatively
330 into a larger rock. (¢) The rock grows into a hill with inclined strata. (d) The hill
331 grows to a mountain with further inclined, almost vertical, strata.
332

333  All the processes by which strata originated were part of a natural transformation of a world
334  made of water into one of earth, eventually to be consumed by fire. They were governed by the
335 unalterable Laws of Nature that had been impressed on the Earth by the Divine Mind during

! This is a reference to the theory of formation of the Earth of Thomas Burnet, in which the fissuring of an oily
crust on the Earth released the waters of the biblical Deluge and the resulting irregularities in the inclined pieces
of the fractured crust became the mountains (Burnet, 1719).
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creation. Through a process of consolidation, there were progressively various types of
minerals formed, the volcanic lava eventually transforming into strata of various kinds.

Chalk appears to be ye last visible state of some kind of matter, probable earth. Flints are visible ones of ye
final stages of stone. Gold is manifestly ye last or most perfect state of matter and diamonds are ye last stages
of vitrification. [f.55r]

The terms “exhuberation” and “secretion” used in relation to the formation of inclined strata
are not found elsewhere in the manuscript. It is not clear what Wright meant by the former
word, but it may be a synonym for exhalation, a theory of metal ore formation prevalent since
Antiquity. The theory that veins of metal ore arose, not by vegetation, but from the
condensation of vapours or exhalations (exhalationes minerales), specifically of sulphur and
mercury, rising through fissures from the depth of the Earth developed from Aristotle’s concept
of mineral exhalations and was widespread during the Middle Ages. Depending on the balance
of wetness and dryness, metal ores or stones could be formed as the vapours condensed due to
coldness. In A4 discovery of subterranean treasure, first published in 1639, Gabriel Plattes
(c.1575-1650) postulated that mountains could have been formed by movement of matter
produced by exhalation vapours (Norris, 2006). The work appeared in another edition in the
late seventeenth century (Plattes, 1679) and was reprinted in a compendium in 1739, so it is
possible that Wright obtained the idea from this source.

The term secretion may have been an acknowledgement of competing physical theories
involving water. Such theories were developed both for ore and stone formation (Norris, 2006),
as well as in the production of crystalline spars (Borlace, 1750). By the eighteenth century it
was thought, analogous to the formation of stalactites and stalagmites in limestone caves, that
strata of stone could be formed by the action of water penetrating from the surface, different
types of stone being formed dependent on whether such “vitroline juice” acted on loam or
gravel (Dale, 1707). Indeed, Steno had argued considerably earlier, that crystals grew from an
initial germ by addition of material from surrounding fluid, not by addition within the crystal
through a vegetative process (Menchetti, 2021). In a paper describing a fossilised skeleton of
a large animal that is now identified as a plesiosaur, William Stukeley argued that stone grew
gradually in quarries not by a process of vegetation but by a process of growth through addition
of external material. He said that

we cannot be ignorant of stone growing in the quarries gradually, not by any fancied vegetation, tho’ there is
something like it in corals, but generally by apposition of parts to parts, as is notorious in the fluors of
subterraneous grotts and caverns (Stukeley, 1719).

Stukeley, with whom Wright corresponded on matters antiquarian, saw growth of stone as an
aspect of a natural process of transformation of minerals whereby clay, sand or earth became
stone or marble and not as any innate tendency towards growth. Wright seems to have had
some acquaintance with aqueous theories, but as is so often the case in his writings, he did not
enquire deeply into detailed mechanisms.

The vegetative growth process was also envisaged by Wright as explaining the geographical
location of the great rivers of the Earth. Rather than seeing the greatest valleys cut by the
greatest rivers, he saw the process as being the other way round. The vegetative growth not
only gave rise to increase in solid earth, but in analogy to the growth of trees, he suggested that
cracks and fissures also grew by this process into the great valleys of the mountains. These,
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associated with the largest vents in the Earth’s surface, resulted in the greatest rivers, fed by
water from the abyss. He said:
Rivers are formed originally from cracks or fissures in ye Earth’s surface occasioned by its vegetative principal naturally

inlarging and making the mountains as the knots and bark of trees are fissurated wider and wider as ye stem increases
and hence the largest rivers are found rising generally thro ye largest vents of Earth.

Such as the River de la Plait, the Ganges, the Nile, the Niger, the Oby etc.

All which are copiously fed by perpetual springs rising from ye great abyss. [f.78r]

Wright was not totally consistent in his thought here, as in the Appendix to 4 New Theory he
followed Halley in calculating that the evaporation from the Mediterranean and Caspian seas
balanced the input to them from their rivers (Halley, 1691; Tanner and Harper, 2026; [f.112v]).

5.2 The role of strata in growth of islands and continents, and the origin of fossil beds on
mountains

Consistent with his general theory that the Earth, once all water, is gradually losing water and
increasing in ferra firma, the vegetative process provided Wright with a mechanism whereby
islands rose naturally out of the sea and subsequently those islands grew and merged into
continents.

We may conclude in general indeed that as all the firm land we now see everywhere was once sea, so all the
residual oceans may at length become land and [f.60r] and /sic/ when every fluid is absorbed, ordained for ye
natural nurishment and support of all animals and plants the desolation of the world may fully be expected and
as it was originated in water it may be consummated in earth or a solid orb of ferra firma. For as the connection
or union of many islands produced continents, so the conjunction of larger continents must complete ye solid
shell [f.60v]

It was a remarkably coherent theory, as the merging of islands into continents was just an earlier
step in the merging of continents into a state where no oceans were left, the remaining water
being only in springs and lakes. It is a theory not dissimilar to current ideas on continental
accretion. Figure 2 is Plate 8 of the manuscript, described in Wright’s text as

Plate VIIIL. [which] represents the Earth in a universal state of conflagration arising from the general content

of an infinite number of volcanoes with the greatest part of subterraneous matter sunk down to ye surface of
its terrella’ [f.64v].!?

12 The breaking off of material from the inside of the crust and its subsequent falling towards the surface of the
inner magnetic terrella was the origin of earthquakes in the model. It was almost identical to that of Burnet
(1719).
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Figure 2. Wright’s caption reads ‘Plate ye VIII. The Earth in its last stages of vegetation or in
a universal state or ferra firma interspers’d with lakes only and water’d by fountains and
rivers’ [f.2v] [Reproduced by permission of Durham University Library and Collections].

This concept was also consistent with the observations of ancient shore lines in high mountains,
first identified by Linnaus, which seemed to indicate that water levels must have been much
higher in the past than at present. While some naturalists interpreted such features as evidence
for the biblical Deluge, Linnaus contested this conclusion (Nathorst, 1909 p.742).

Like many of his contemporaries, Wright wrestled with the conflict between observation and
the Genesis account of a universal flood that wiped out all living things except for single pairs
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of each species saved within Noah’s ark. For example, Wright’s namesake, Edward Wright
strongly argued that the presence of pelagic or open-ocean fossil shells in strata near to the
surface proved that they must have been transported to their present location in a catastrophic
event not inconsistent with the biblical narrative (Wright, 1755). Thomas Wright, however,
took the view that such marine fossil deposits on the tops of mountains were not proof of a
universal flood, but rather that they equally supported his model of mountains rising from the
sea in a steady natural progression.

From the earliest accounts of the origin of the Earth, it evidently appears that the primary mundain mass must
or may have been all water and that shells and fish bones etc being found upon ye tops of ye highest mountains
is no positive proof of a universal deluge but rather evinces that many if not all of those mountains as originally
vegetating rose by degrees and emerged from the bottom of ye abyss and out of the oceans. Look’d upon in
this light we may well conclude that those first appearances must have been sands and as such from the
breaking of circumnambient waves [Newcastle City Library documents]

Unfortunately, the text breaks off abruptly at this point. The conclusion that the islands
emerging from the sea must initially have been covered in sand"? is intriguing and the reader is
left pondering what result Wright envisaged through the action of the waves. It would appear
that he saw such sandy islands as differing from rocky islands, and particularly some rocky
islands to whose formation we now attribute submarine volcanic activity. He argued that:

All rocky islands now are generally no other than the mountainous parts of sunk continents as remaining above
water. Such are ye Azores, Ladrones and Cape Verds and like in time will be ye Andes and ye Alps etc. The
Cannaries being manifestly part of Mount Atlas cut off from the rest and the antil[l]es in america a part of ye
terra firma. But continents were at first no other than islands generated out of sea as lands and afterwards in
process of time clothed with soil and plants. [f.78v]

Rather than being the product of ancient volcanic eruptions, such mountainous archipelagos
were envisaged to be the tips of mountains on continents that had sunk under their own weight.
This is not quite the same concept as found in an earlier comment in the manuscript, that:

Such particular changes we must attribute to earthquakes, inundations, eruptions etc of which new
mountains, new islands, new lakes and new seas are of natural effects. All high and rocky islands in ye
oceans manifestly being no more than the tops of the summits of craggy mountains [f.61r].

There is evident uncertainty in Wright’s narrative about the origin of these island clusters. He
definitely regarded volcanic activity as being a natural process for mountain creation on land
in addition to, and in combination with, the slower vegetative process. Importantly, he
recognised that the creation of a new island through volcanic eruption could be very fast and
that island and mountain creation processes were alike. He recalled that within living memory

Many new mountains are raised from the eruptions of volcanos only, such as Mont[e] de N[u]ovo near
Naples etc. Many new islands also have been raised out of ye sea, particularly in ye Mediterranean as
Procida and Ischia, Thera'* and Thorosia and Kammeni'® and no doubt Delos and Lemnos had ye same
original tho’ all our like accounts of them are only found in fables. [f.72r]

However, because of his belief in a vegetative process as the origin of mountains and the
gradual reduction in the amount of water in the Earth, he envisaged that islands such as the
Azores would eventually become like the Alps or Andes as the ocean retreated. Although he

13 The word is underlined by Wright, suggesting perhaps that a novel idea had occurred to him.

14 Santorini

15 Nea Kameni. Major eruptions took place in 1707-1712, a new island appearing overnight off Santorini in May
1707 (Grenet 2024).
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speculated that the Aegean islands Delos and Lemnos might have been formed through
submarine volcanic activity in the manner suggested by Moro, he did not extend this idea to
the Atlantic Ocean islands. It may have been inconceivable to him that, far out into the Atlantic
Ocean, an island mountain could build up to a height necessary to protrude above the surface
through sequential underwater eruptions.

5.3 The age of the Earth and the origin of fossiliferous strata

The debate about the age of the Earth was continual throughout the eighteenth century, and
Thomas Wright will have been aware of the growing evidence that the age of the Earth was
much greater than the six millennia determined by Bishop Ussher from the Christian Biblical
narrative. While the seminal work of Hutton appeared only after Wright’s death (Hutton 1788)
an appreciation of Deep Time on a scale previously unimaginable was developing throughout
Wright’s lifetime. It is unlikely that Wright will have been aware of, or seen as relevant,
Buffon’s published estimate of the age of the Earth as nearly 100,000 years, based on
experiments following Newton (Newton 1729 p.422) which involved the cooling of various
sizes of iron sphere (LeClerc, 1774).!¢ Unlike that of Buffon, who envisaged planets as being
formed from liquid material displaced from the Sun through collisions with comets, Wright’s
model did not involve the cooling of such a molten mass of material.

Wright’s evidence for concern over the accepted age of the Earth came in part from his
observations of fossiliferous strata.

The surprising phenomenon of fossels as found in their mineral beds particularly that of the shell vein’d
marble!” etc is an evident demonstration that a much longer duration of time than that of a few thousand
years since ye flood appears to be necessary towards their perfect formation in their present state of
petrification. [f.55v]

Wright was certainly not the first to have concluded that the process of petrification must
have taken much longer than 6,000 years, despite such ideas still being regarded by influential
theologians as contrary to acceptable belief. In a series of 1688 lectures, partly on the basis of
observations on the Isle of Wight, Robert Hooke had concluded that the strata in which he
found fossil shells must once have been covered by water. From detailed microscopic
inspection, he deduced that the fossils had once been part of living animals (Drake 2007).
However, the duration of the Flood as specified in the Book of Genesis was insufficient to
result in the observed level of petrification (Hooke 1705). In the mid-eighteenth century,
Moreton Gilks was still cautious in suggesting, from observations of petrification in the
mineral-rich waters in the Peak District, that a period of 60,000 years rather than 6,000 years
might be more appropriate for the age of the Earth (Gilks 1740). As late as 1785, James
Douglas. after concluding from examination of a fossil nut that the earth had to have been
created in six expanses of time rather than six days, found it necessary immediately to suggest
that Moses used the concept of a solar day rather than an expanse of time as a pedagogic device
(Douglas 1785).

16 Assuming a date of 1773 for Wright’s manuscript, it will have just preceded Buffon’s 1774 publication of
cooling experiments on cannon balls of various sizes, (Poirier, 2017), from which he concluded that it had taken
96,670 years and 132 days (LeClerc, 1774, p.223) for the Earth to reach ambient temperature.

17 This may well have been the mineral known locally as ‘Frosterley Marble’. It is a black limestone containing
coral fossils from the Carboniferous Period, found in the North Pennines of County Durham. Polished pillars,
made from this material and displaying these fossils very clearly, can be found in the region including many in
Durham Cathedral and the palace chapel at Bishop Auckland, places well known to Wright.
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In retirement in the North East of England, where fossiliferous limestones and marls are
common, Wright will doubtless have reflected on these debates whilst trying to reconcile his
model for the formation of the Earth with his understanding of the Scriptures. He did not accept
the literal truth of the Genesis narrative and indeed referred to the biblical text in such a manner
that:

We are not to expect a perfect philosophical account in a discourse addapted only to vulgar notions and the
most common capacities; and besides in the Patriarchal Ages, the insurmountable prejudices of the plane flat
form of ye Earth and ye totale ignorance of its being a spherical body made it both dangerous and improper
[f.35v]. This theory of the Mosaic creation will not be found to differ much from that of the Phoenicians,
Babylonians and Egyptians excepting only the very essential circumstance of introducing a Divine Nature
[f.36r].

In the section headings for the incomplete Book IV of the present manuscript, there is also the
suggestion that no certain account of the universal flood has come down to us and that what
can be known is founded in fable [f.93v].

Wright’s theory for the development of strata provided a simple explanation as to how marine
fossils were to be found high in mountains.

But an aboriginal flood will obviate all objections of this nature for if the universal ferra firma was originally
generated out of the seas, shells and fossels of all kinds must naturally be found upon ev’ry mountain. [f.56v]

As the Earth was originally all ocean, and mountains grew out of that body of water, the
accumulated shells would naturally be raised onto the highest mountains. It was a much simpler
explanation than that of Halley, who had proposed that the shock of a comet or other closely
passing astronomical body might have reversed the Poles and rotation direction of the Earth,
the resulting catastrophic flow of water depositing shells onto high mountains (Halley, 1724).

It was not just the presence of fossils that indicated to Wright that the Earth was of very great
age. The variety and number of strata, which he perceived to have been initially produced by
the spread of volcanic lava, convinced him that their production through natural processes
required huge, inconceivable, amounts of time.

The various and many amazing strata of Earth and the more astonishing production of mountains which no
universal Flood tho’ of an ages dimension could ever have effected are all sufficient proofs of the inconceivable
amounts of time the Earth must have existed and notwithstanding we cannot reach the original or penetrate
the powerful laws of nature by which it subsists yet we see sufficiently enough to convince us of an infinite
Providence [Notes 18/3 f.2r]

Wright did not see the concept of an inconceivable amount of time since the creation of the
world as an impediment to a belief in a universal Divine Providence. Indeed, he regarded it
quite the opposite, as convincing evidence of the existence for a benign power that “provides
for all nature according to justice wisdom and virtue” [f.39r]. The providentially established
laws of nature controlled the evolution and development of the Earth and these laws were
unalterable. If his model was correct and the present epoch represented an equilibrium between
water and earth, then because there had not been a perceptible change in the orbit of the Earth
about the Sun in historical time, Wright concluded that this provided further proof that the
evolutionary process too must be imperceptibly slow.
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For as ye Earth and its surrounding atmosphere will always [f.9r] have the same undiminished quantity of
matter in it till finally absorbed in the Sun, one great object of nature must be to pursue that just equilibrium
in the solids and fluids of the Earth that no extraordinary event shall happen in the unalterable laws of
Providence but such transmutation as preordained to answer the various periods of time and ye constitution
and disposition of human nature and as the Earth having preserved ye same velocity and momentum without
ye least perceptable de[iJminution since ye beginning of our time this progression must be very slow. [{.9v]

Nevertheless, although convinced of what we now refer to as Deep Time, Wright was clear that
his arguments did not lead to a value for the extent of the duration of the Earth, nor to definite
proof of the future destruction of the Earth by fire.

But all this neither prove or evince the duration of the Earth’s existence and the many ages of its subsistence
thro’ an illimitable length of time, then any tendency towards its desolation, this not only possible but probable
event can only be gathered from celestial observations and now begins to appear in several prosthaphaeresis
of the Earth and Moon’s motion as continually approaching to ye ye [sic/ Sun but of this I shall say much
more in another place. [f.72v]

The true tests of his hypotheses would come from astronomical observations and he claimed
that there were contemporary measurements that suggested that the Earth was indeed gradually
approaching the Sun'®. Sadly, his promise to say more elsewhere was not realised.

6. Final reflections

As an autodidact whose papers have been dispersed or lost, it is difficult to place Thomas
Wright’s ideas in the context of contemporary debates over the origin and significance of fossils
and strata. There is no hint that he had any involvement in Scottish Enlightenment circles and
there is no record of his continued interaction with the London cognoscenti following his
retirement to County Durham.!® The neat handwriting and careful narrative of Second of
singular thoughts suggests that he had prepared this manuscript for possible publication at
about the time of writing of A new theory, but the absence of subscribers and failure to publish
Second of singular thoughts suggests that he had lost touch with mainstream thinkers by this
time. Nevertheless, the existence of twelve carefully drawn plates definitely indicate that he
had publication of 4 new theory very much in mind.

As suggested earlier, it is likely that A new theory is based on ideas that he had formed during
the latter part of his life in the south of England up to the later 1750s. His ideas on the origin
and nature of strata, while ingenious in their explanation, do not significantly advance a debate
that seemed to have temporarily stalled. The absence of papers relating to the origin of strata
in the Philosophical Transactions of the Royal Society in the period 1750-1780 perhaps reflects
this impasse. Wright’s theory of the evolution of the Earth has interesting parallels with that of
Buffon, which appeared in Les époques de la nature, in 1778 as a supplement to his Histoire
naturelle générale et particuliere and published separately in Paris in 1780 (Leclerc, 1780;
Harper and Tanner, 2026). Buffon, proposed that the Earth is in a process of continual

18 We now know that the Earth gradually getting further from the Sun over time, primarily due to loss of mass
from the Sun from nuclear fusion processes and ejection of material in the solar wind.

19 When chided by Elizabeth Vane in 1777 for neglecting his long-time friend, the Bluestocking Elizabeth
Carter, Wright claimed that he had not ‘been in London for many years’. Nevertheless, he was still travelling, as
Vane also notes that he had gone to visit the Duchess of Beaufort, presumably at her home in Stoke Park, near
Bristol. (Letter from Elizabeth Vane (d.1789) to Elizabeth Carter (1717-1806), dated 27th Aug 1777, Raby
Castle Archives MR 6, No.3, Staindrop, County Durham, U.K.)
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development through a series of seven distinct stages or epochs through the cooling of a molten
mass to an eventual frozen sphere. Despite attempting to present his ideas as compatible with
an allegorical reading of Genesis, he was forced to retract many of his concepts in the face of
intense criticism from theologians (Roger, 1997). It was not until the recognition of
unconformities, such as that identified by Hutton at Siccar Point in the south of Scotland (see
Harper, 2024; Ferretti, et al., 2026), that the evidence for the existence of Deep Time became
overwhelming (Hutton, 1788). Wright’s ideas, alongside those of Buffon, sit between two sets
of evidence from the strata, namely that strata represent a historical record of the Earth’s
development and that the time over which this occurred was unimaginably long.

7. Conclusions

Although seemingly having no influence of the development of late eighteenth-century
concepts of stratigraphy, Wright’s work illustrates the way in which ideas were being adapted
by lesser-known scientists and philosophers in order to account for the phenomena that
challenged contemporary thought. His unique and curious views provide a fascinating example
of how a hidden raft of unsuccessful propositions and arguments by relatively unknown
thinkers contributed to the crisis in consistency prior to the critical shift in the understanding
of time in the Earth Sciences at the end of the eighteenth century. Wright’s work represents a
node in this web of thought during what, within the structure of Thomas Kuhn’s analysis, was
a crisis in normal science that led through a paradigm shift to a scientific revolution (Kuhn,
1996). Thomas Wright had neither the resources nor the training to make a bold unifying step
in resolving his conflicting ideas but he certainly recognised the anomalies within
contemporary models that both his theory and the observational evidence presented. His belief
in a benign Divine Presence that had established immutable Laws of Nature reconciled the
existence of environmental catastrophes with overall good for mankind. While unwilling to be
drawn into debate over the timescale of creation, his recognition that the Biblical narrative was
not literal and was written within the context of the philosophical worldview of its time meant
that he was prepared to interpret the stratigraphy of the Earth’s surface as evidence of its long
existence and the product of processes continuing at the present. He almost reached a concept
of Deep Time, referring to an “illimitable length” or “inconceivable amount” of time for which
the Earth had existed. That he never brought 4 new theory to a state ready for publication may
have been an unwillingness to confront the controversy that his ideas would have generated, or
perhaps disillusionment in failure to publish Second or singular thoughts. Like much of
Wright’s life and work, it remains an enigma.
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