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By
Michal Meyer
May 2010
Chair: Frederick Gregory
Major: History
Mary Somerville (1780-1872) established her public reputation as a mathematician in
Britain and the United States in the early 1830s with the publication of Mechanism of the
Heavens (1831). From her position as a member of elite scientific circles, Somerville launched
into writing about the sciences for an educated audience at a time when science was considered
part of the broader culture. Taken together, her books, On the Connexion of the Physical
Sciences (1834), Physical Geography (1848), and On Molecular and Microscopic Science
(1869) covered a broad scientific terrain. Somerville kept her work up to date with the help of a
network of scientific friends and acquaintances. This dissertation examines how Somerville’s
science incorporated and reflected cultural assumptions and issues of the day, from fears about
social stability to the role of the empire, from the status of animals to political economy. This
science as communication also carried aesthetic and religious values.
In Mechanism of the Heavens, Somerville coated Pierre-Simon Laplace’s celestial
mechanics with natural theology, thus making Newton’s legacy safe for a British audience
worried by French radicalism. Physical Geography was a book made for empire that
incorporated the knowledge of those who were expanding the empire’s physical boundaries as
well as its knowledge boundaries. Physical Geography also showcased how science, commerce,
and nature were connected against the backdrop of empire. Underlying much of Somerville’s
8

work was her faith in progress, which was guaranteed by the same determinism that kept the
planets on their course, which were in turn part of the law-like processes of nature guaranteed by
God.
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Citation of Mary Somerville’s correspondence is from the Somerville Collection,
Department of Special Collections & Western Manuscripts, Bodleian Library, Oxford
University, unless otherwise noted. Elizabeth Chambers Patterson sorted and catalogued the
Somerville Collection at the Bodleian Library, which was originally deposited at Somerville
College by Sir Brian Fairfax-Lucy. Patterson placed the material into several sections: Scientific
Writings is labeled MSSW; Autobiography is MASU; Family Papers is MSFP; Inner Family
Papers is MSIF; other letters to Somerville are generally listed as MS followed by the first letter
of the writer’s surname; Business Papers are listed as MSBUS or MSCB. A number following
the section provides the number of the folder in which the letters are found. A broader
categorization of the collection is provided by the letter “c” followed by three numbers. Thus,
letters from Mary Somerville to her son Woronzow Greig are all listed as c. 361, followed by the
various MSIF folder numbers; letters to Greig’s wife, Agnes Graham Greig, are listed as c. 363,
followed by the MSIF folder numbers.
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CHAPTER 1
INTRODUCTION
Born to a family whose finances did not match their family connections (a pattern that
Somerville was to continue throughout her life with her friends and acquaintances), Mary Fairfax
grew up in Burntisland, a seaport close to Edinburgh, with an indulgent, though conventional
mother, a father often absent on naval duties, and one older and one younger brother. Her
education was sporadic. Her father, home from naval duties, returned to find his eight-year old
daughter unable to write, and a bad reader burdened with a strong Scotch accent. William
Fairfax, sent to sea at age ten and thus missing much of a formal education, insisted that
Somerville read a chapter of the Bible and part of the Spectator newspaper aloud each morning
after breakfast. Hume’s History of England was also required reading. 1
The house boasted two small globes, and Somerville learned how to use them from the
village schoolmaster, but she was not allowed to study the Latin and navigation the schoolmaster
expected his male students to learn. Until the age of fourteen or so, Somerville met with little or
no encouragement in her desire for learning. A summer visit to relations in Jedburgh allowed her
to meet her uncle, the liberal Church of Scotland minister Thomas Somerville, where for the first
time she met with sympathy in her desire to learn. Somerville never analyzed this desire, only
commenting that she “thought it unjust that women should have been given a desire for
knowledge if it were wrong to acquire it.” 2
In 1804 Somerville married a cousin, Captain Samuel Greig of the Russian navy. 3 The
couple lived in London until Greig’s death in 1807, at which time Somerville returned to
1

Mary Somerville, Personal Recollections, from Early Life to Old Age, of Mary Somerville (Boston, 1874), 20.

2

Ibid., 28.

3

Greig’s father had been one of a group of British naval officers sent to Russia in 1763 to help reorganize the
Russian navy.
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Scotland with two young boys and the financial independence to pursue her mathematical
studies. Somerville’s marriage in 1812 to William Somerville, first cousin and son of the liberal
minister, provided Somerville with a supportive environment in which to continue her studies.
William Somerville, a doctor by training and a cheerful if undistinguished participant in
scientific circles by inclination, often acted as a scientific go between in those situations, such as
the initial request for Somerville to translate Laplace, in which Somerville could not participate.
In 1816, the family moved to London after William Somerville was appointed inspector of
the Army Medical Board. 4 Until 1838 and the family’s move to Italy for William Somerville’s
health and for financial reasons, the Somervilles were a part of London’s scientific and
intellectual life, which included, among others, Charles Babbage, of calculating engine fame,
Lady Bryon and her daughter Ada (whom Somerville tutored), author Maria Edgeworth, poet
Joanna Baillie, geologist Charles Lyell, astronomer John Herschel, and until their deaths, Henry
Kater, William Hyde Woolaston, and Thomas Young. By 1827, the year Henry Brougham asked
Somerville to translate Mécanique Céleste, Somerville’s reputation and skills were firmly
established within the scientific community. The 1831 publication of Mechanism of the Heavens
brought broader recognition and a position from which to establish her reputation as a writer on
science.
Mary Somerville’s long life (1780-1872) spanned political, cultural and scientific changes.
In the doing of science, her claim to fame rested on two papers published in the Philosophical
Transactions of the Royal Society of London, the first in 1826 and the second in 1845, and,
especially, to her publication in 1831 of Mechanism of the Heavens, which cemented her position
4

The family at this time included Woronzow Greig, the eldest son of Somerville and her first husband—the younger
having died—plus two daughters, Margaret and Martha. A boy born to the Somervilles in 1814 died within a few
months. Margaret died in 1823, while another daughter, Mary, was born in 1817.
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in the public mind as a woman of science. 5 Mechanism was a translation, reworking, and
amplification of parts of Pierre-Simon Laplace’s Mécanique Céleste, the major work in
astronomical physics of the late eighteenth and early nineteenth centuries. As a highly
mathematical work, Mechanism was incomprehensible to those untrained in higher mathematics,
but the reputation she established from it and its long, descriptive introduction allowed her to
step into a new role, that of scientific author. Her following three books, On the Connexion of the
Physical Sciences (first published 1834; final edition, 1877), Physical Geography (first published
1848; final edition, 1877), and On Molecular and Microscopic Science (1869) covered a broad
and rapidly changing spectrum of nineteenth-century scientific knowledge.
As an author, Somerville joined the growing number of men and women who wrote about
science. With the exception of mathematics, almost of all of this writing—whether written by
practitioners of science or knowledgeable observers—was accessible to a general, educated
audience. Some well-known men of science who wrote about their work included Charles Lyell,
John Herschel, Michael Faraday, and David Brewster, while those who wrote about science but
did not practice it included a number of women, most famously Jane Marcet, a friend of
Somerville. Marcet’s Conversations on Chemistry (first edition, 1806) influenced a young
bookbinder named Michael Faraday, whose own discoveries later found their way into
Somerville’s work. The nineteenth century, at least in the English-speaking world, saw a
flowering of publications on science for all ages and levels of education. Science’s prestige was
5

The first paper connected to one of the pressing scientific issues of the day, the nature and effects of magnetism,
and was titled, “On the Magnetizing Power of the More Refrangible Rays.” The second paper, “On the Action of the
Rays of the Spectrum on Vegetable Juices,” returned to the action of light. The first paper was read by Somerville’s
husband William, a member of the Royal Society, and the second by John Herschel, a good friend and scientific
advisor of Somerville. Neither of the two papers published in the Philosophical Transactions of the Royal Society of
London withstood the test of time. Mary Somerville, “On the Magnetizing Power of the More Refrangible Rays,”
Philosophical Transactions of the Royal Society of London, 116 (1826): 132-139; Mary Somerville, “On the Action
of the Rays of the Spectrum on Vegetable Juices,” Philosophical Transactions of the Royal Society of London, 136,
(1846): 111-120.
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two-fold, due to its association with progress and its links to natural theology, which can be
loosely defined as finding God through nature.
With the death of the diffusion model, a one-way process from knowledge makers to
passive knowledge receivers, the term “popular science,” becomes murky. Ralph O’Connor
argues that “popular science” is best used as an umbrella term—descriptive but without analytic
power. 6 Within that, “science as communication,” can be used to analyze the processes by which
science made its way into broader cultural understanding.7 Victorian Britain has become a locus
of study of popular science, along with the various people who produced it, those who consumed
it, and the various strategies used by producers to reach consumers. 8
Somerville’s books covered most of the known sciences of the day and taken together
constitute a cosmography, the science that deals with the order of nature. Her books appealed to
a middle class and upper-middle class audience eager for scientific knowledge. Throughout
much of this period some knowledge of science was considered part and parcel of being
educated. Fashionable men and women read the latest scientific bestsellers, which ranged from
6

Ralph O’Connor, “Reflections on Popular Science in Britain: Genres, Categories, and Historians,” Isis, 100, no. 2
(2009): 340. For how popularization has been understood by historians, see Bernard Lightman, Victorian
Popularizers of Science: Designing Nature for New Audiences (Chicago, 2007), 14-17. For women as popularizers
of science, see, for example, Barbara Gates, “Retelling the Story of Science,” Victorian Literature and Culture, 21
(1993): 289-306; Ann B. Shteir, “Elegant Recreations: Configuring Science Writing for Women,” Victorian Science
in Context, ed. Bernard Lightman (Chicago, 1997), 236-55.

7

O’Connor, “Reflections on Popular Science in Britain,” 343. For an example of the various ways science
functioned as communication, see James A. Secord, Victorian Sensation, The Extraordinary Publication, Reception,
and Secret Authorship of Vestiges of the Natural History of Creation (Chicago, 2003).

8

For a broad-ranging study of Victorian popularizers and their strategies, which includes various literary
approaches, different vehicles for science—from periodicals to demonstrations—and the popularizers themselves,
see Lightman, Victorian Popularizers of Science. Over the past several years, interest has extended into the
twentieth century. For a broad approach see Peter Bowler, Science for All: The Popularization of Science in Early
Twentieth-century Britain,” (Chicago, 2009). For science in nineteenth-century periodicals see Science in the
Nineteenth-century Periodical: Reading the Magazine of Nature (Cambridge, 2004) and Science Serialized:
Representations of the Sciences in Nineteenth-century Periodical (Cambridge, 2004). For science popularization
within religious contexts see Aileen Fyfe, Science and Salvation: Evangelical Popular Science Publishing in
Victorian Britain (Chicago, 2004), Jonathan Topham, “The Wesleyan-Methodist Magazine and religious monthlies
in early nineteenth-century Britain,” in Science in the Nineteenth-Century Periodical (Cambridge, 2004), 67-90.
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Robert Chambers’ anonymous Vestiges of the Natural History of Creation (1844) to Charles
Darwin’s The Origin of Species (1859), and they provided some of the topics of polite
conversation. Somerville’s books tended to appeal to those who either had found a place for
themselves in an industrializing and empire-building Britain or were in the process of finding
such a place. For such people, progress was axiomatic, a progress scientific, industrial, moral,
and political.
As a female writer on science, Somerville was highly unusual in having a strong scientific
reputation of her own. During her lifetime, Somerville was showered with medals and
memberships of scientific societies in Britain, Italy, and the United States, including a
government pension (1835), honorary membership in the Royal Astronomic Society (1835), the
Patron’s Medal of the Royal Geographic Society (1869), membership in the Royal Academy at
Dublin (1834), the Genevan Société de Physique et d’Histoire Naturelle (1834), the American
Philosophical Society (in 1869, the same year as Darwin). 9
Some of Somerville’s books were published in the United States, Germany, and Italy. 10
Her reputation in the United States was such that Charles Wilkes, the commander of the first US
sea-based science expedition (1838-1842) could write to Somerville in 1838 describing the
scientific outfitting of the expedition and the inclusion of two naturalists, a conchologist,
geologist, botanist, and philologist. He told Somerville not to have excessively high expectations,
but that “our govt have [sic] spared no money in the wish to make it perfect but we are greatly
9

See Elizabeth C. Patterson, Mary Somerville and the Cultivation of Science, 1815-1840 (The Hague, 1983), 15556, 142, 194. For American Philosophical Society see Elizabeth C. Patterson, “The Case of Mary Somerville: An
Aspect of Nineteenth-Century Science,” Proceedings, American Philosophical Society, 118, no. 3 (1974): 269.
10

Mechanism of the Heavens was not published in the United States, but its long introduction, the Preliminary
Dissertation, was. On the Connexion of the Physical Sciences and Physical Geography were published in the United
States. On the Connexion of the Physical Sciences and Physical Geography were translated and published in Italy.
On the Connexion of the Physical Sciences was translated and published in France. Physical Geography was
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deficient in the things that old England possesses in abundance, we trust that our exertions will
somewhat make us amends.” 11 The ex-United States Chargé d’Affaires in Italy, William B.
Kinney, in 1854 also wrote Somerville, sending her a copy of the American edition of Physical
Geography as a “further token of appreciation by the American public.” 12 Somerville’s broad
appeal in both Britain and the United States lay not only in her publications, but also in her
figure as a self-educated woman who in many ways epitomized the power of education and who
could also be lauded as a domestic icon.
At the turn of the century, Somerville, like many scientific figures who were not
memorialized for their discoveries, was fading from memory. The very occasional article
appeared, such as one in 1948 by J. N. L. Baker on Somerville and geography, but not until the
1983 publication of Elizabeth Chambers Patterson’s Mary Somerville and the Cultivation of
Science, 1815-1840, did a scientific biography of Somerville appear. Patterson’s work placed
Somerville as a figure in London scientific circles from the late 1810s until the Somervilles’
move to Italy in 1838, a time when much scientific discussion was carried out over dinner tables
and during social visits. Patterson especially focused on Somerville’s own scientific work and
barely touched on Somerville’s life and work after the move to Italy. Since then Kathryn A.
Neeley’s Science, Illumination, and the Female Mind (2001) has tackled Somerville and her
writings from a more literary perspective, including gender, and links Somerville’s work and
aspects of its reception with the literary sublime associated with the seventeenth-century poetry

translated and published in Germany. See also footnote 5, chapter three. On Molecular and Microscopic Science was
published only in Britain.
11

Charles Wilkes to Somerville, August 18, 1838, c.372, MSW-3.

12

Wm. B Kinney to Somerville, June 28, 1854, c.371, MSK-2. Kinney served as Chargé d’Affaires from 1850 to
1853. He does not identify himself as the ex-Chargé d’Affaires in the letter, but the letter writer is unlikely to have
been another person.
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of Milton. In “The Public Worth of Mary Somerville” (2006), Claire Brock has examined
Somerville’s scientific status in the 1830s, showing how opposition to her pension was linked to
perceptions of her not contributing to science or to knowledge of science. The nineteenth
century, as Brock points out, had a hard time assessing Somerville’s contributions to science. So
has the twentieth century. James A. Secord provides insight into Somerville’s life and work in
his introduction to the Collected Works of Mary Somerville. He writes that “Somerville’s books
suggest the need for a revaluation of the basic categories—discovery, diffusion, originality,
expertise—that have been used to chart the intellectual history of the nineteenth century.” 13
Certainly, over the last several years, writers on Somerville have taken up that challenge.
Given the already existing literature on Somerville and on the writing of science for
various audiences, where does this dissertation fit? It is not a biography of Mary Somerville per
se, neither is it focused on the actual science in Somerville’s books. Rather, it is a study of how
Somerville’s science, including things that we today might not consider scientific, was located
within broader cultural concerns. That is, what were the assumptions embedded in her work and
how were they articulated in her writings.
That surrounding social and cultural issues may influence the doing of science is nothing
new. As early as 1931, Boris Hessen presented his “The Social and Economic Roots of Newton’s
Principia.” 14 More recently, Alexei Kojevnikov, in his work on twentieth-century physicist
David Bohm, shows how Bohm’s socialist leanings and his understanding of collectivism
influenced his theory on particle behavior in condensed matter physics. Kojevnikov writes that
“Without the special philosophical, linguistic, and metaphorical resources associated with the
13

James A. Secord, ed. Collected Works of Mary Somerville, (Bristol, 2004), 1:xvii.

14

Hessen presented his paper at the Second International Congress of the History of Science, held in London in
1931.
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concept of collectivism it would have been harder for physicists to conceptualize the states of
particles” beyond that of the older categories of understanding. 15 This concept of cultural
resources that may underlie and influence the representation of science and the way culture
intersects with science in various ways is an important one in this dissertation, and each chapter,
one way or another, takes up this theme. A related question is how the resources deployed by
Somerville legitimized the science for her audience. Tracking reader response is notoriously
difficult and time consuming and in many cases I rely on the far more limited approach of
reviews of Somerville’s work and letters to and from Somerville to try and get at audience
response.
In Keywords: A Vocabulary of Culture and Society (1984), Raymond Williams begins the
entry on “culture” with the statement that “culture is one of the two or three most complicated
words in the English language.” Williams concludes that that the sense of the word “indicates a
complex argument about the relations between general human development and a particular way
of life, and between both and the works and the practices of art and intelligence.” 16 In this
dissertation, culture is used in the sense of the kind of broad resources—understandings of
progress, empire, nature, religion, animals, domestication, art, and so on—that Somerville could
draw on in her scientific writings. (Of course, many of these understandings were themselves
shifting during the eighteenth and nineteenth centuries.)
To use a mechanical metaphor, if science may be likened to water rushing through pipes
(which is itself occasionally used as an analogy for understanding the behavior of electricity),
what are the pipes made of that carry the science? The nineteenth-century publishing industry
15

Alexei Kojevnikov, “David Bohm and Collective Movement,” Historical Studies in the Physical and Biological
Sciences, 33, no. 1 (2002): 161-192.
16

Raymond Williams, Keywords: A Vocabulary of Culture and Society, 2nd ed. (New York, 1983), 87, 91.
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was a profit-driven industry—authors had to write books that sold, which meant creating
coherent and understandable frameworks for various audiences. In this sense there is a clear
separation between the doing of science and the broader integration of scientific knowledge into
specific societies and their cultural fabric as defined by Williams. In Somerville’s case I argue
that the science was carried by and made acceptable to a British and American public through
her use of a generalized natural theology in her writing, which in effect made science safe for all
audiences. In addition, her understanding of science as having as its ultimate objective the
improvement, both moral and material, of all humanity put science firmly at the center of the
nineteenth-century liberal obsession with progress. Somerville firmly linked progress to the
British Empire—her prestige in the United States highlights the parallels between the American
and British versions of manifest destiny, which clearly appear in some of the American reviews
of Physical Geography. Further, Somerville’s understanding of nature as existing within the
sphere of human influence and as a spiritual resource (via the processes of nature) and an artistic
and moral resource (via physical landscapes) created within her work a nature in which both art
and domestication could work to the benefit of humanity.
Some explanation of terms important to this dissertation is required, specifically the Whig
approach to science; landscape, the British Empire; and conduct. A political element enters into
how science was approached. This split between Whig and Tory, between progressive and
conservative impulses, influenced how the natural and the social worlds were woven together.
Somerville’s liberal opinions solidified in early adulthood and she remained a staunch Whig
throughout her life. Her understanding of the natural world, via science, aesthetics, and her
religious impulses, fitted easily into a progress-oriented view of the world, but one that was still
bound to Romantic influences. The split between the two impulses can most easily be found in

19

the response to the role of knowledge; early nineteenth-century approaches divided between a
liberal understanding of increased knowledge acting as a force for stability and a conservative
fear of knowledge as potentially destabilizing. Such impulses could spill over into the
presentation of science, such as in Somerville’s Mechanism of the Heavens.
Landscape acted as a way of understanding nature and people’s place in it. On a physical
level were aspects of the land itself—such as British estate gardens and the Highlands of
Scotland—on which meanings could be built, from the borderless understandings of physical
geography as a science to the aesthetic and moral power of landscape paintings. On the level of
metaphor, landscape could act as guidepost to progress in science, in effect translating spatial
understandings of a physical world into that of a landscape of knowledge.
The British Empire played a crucial role in Somerville’s worldview. A firm believer in the
progressive mission of the empire—commerce and the spread of knowledge acted to benefit
Great Britain and the subjects of the empire, the empire with its power and prestige also allowed
the doing of science, in effect opening up much of the world to explorers of the natural world. In
this way, the empire could act as both an implicit and explicit sponsor of science. With close
connections via family and friends to the navy and army and the empire in India, Somerville was
also wide awake to the military aspects of empire, which she viewed as necessary to retaining
Britain’s place in the world. Any threat to that prestige, whether from the growing power of
Russia or the United States, or from events in India, brought an immediate reaction. She also
kept a close eye on politics, and was a keen critic of any parliamentary activity that might affect
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Britain or it empire, whether radicals in parliament or government actions in India. She told her
son that she wished to see him in parliament, for “there is no carreer [sic]” like it. 17
If science is communication, then who is communicating and their conduct is important.
Conduct on the part of humans and on the part of nature played a role in Somerville’s thinking
about nature and those who explored and explained nature. Conduct is not simply
communication for behavior plays a role and behavior can be judged. Somerville acted as a
conductor—a guide—to science and she also judged the conduct of those who appeared in her
books. Allied to conduct was the concept of domestication, which was closely tied to
improvement. Nature, that is certain physical landscapes and animals, could be domesticated,
and in turn domestication could be linked to the conduct of the empire over the lands, people,
and animals under its influence.
Science was also carried by Somerville’s own persona. Somerville the expert could not be
separated from Somerville the woman; the public life of women required delicate navigation.
Somerville was well aware of this and often took pains to highlight her non-scientific virtues. In
the first draft of her autobiography she began with, “My life has been domestic and quiet. I have
no events to record that could interest the public . . .” Her self-professed motive for writing was
not to regale readers with her scientific glories but rather “to show my country women that self
education is possible under the most unfavourable and even discouraging circumstances.” 18
Science was not the focus, but rather the more private world of female self-education.
Mary Somerville came to early womanhood during the conservative backlash to the French
Revolution. It was this conservative backlash and the Tory stranglehold on the Edinburgh of her
17

Somerville to Woronzow Greig, May 6,1833, c. 361, MSIF1; Somerville to John Murray, September 16, 1857,
John Murray Archive: Acc.12604, NRR Transit Folder, National Library of Scotland; Somerville to Woronzow
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youth that turned her into a life-long Whig. These impressions were formed in the 1790s and
remained a strong force throughout her life. Her abhorrence of oppression and cruelty extended
to people’s treatment of animals.
Unfairness, or the perception of unfairness, remained a powerful force in Somerville’s life,
from the education of women to vivisection, the first of which she strongly supported and the
second as strongly rejected. It likely also influenced her views on slavery—she remained
staunchly anti-slavery throughout her life, both in her scientific works and in her personal
correspondence. On a personal and moral level the cruelty of slavery and its inequality horrified
her. She could find no justification for it in science, as some did, as she was firmly in the camp
of the monogenists—those who believed that humans were all of one origin and species.
Somerville as Domestic Scientific Icon
Oscar Wilde, in extolling Somerville’s scientific prowess in a review of Phyllis Browne’s
Mrs Somerville and Mary Carpenter (1887) for Woman’s World, further acclaimed her domestic
skills and rejected “stupidity” as the “proper basis for the domestic virtues.” Somerville,
“considered simply in the light of a wife and a mother” was no less admirable than Somerville
the mathematician. Those reading Phyllis Browne’s book on Somerville “will find that the
greatest woman-mathematician of any age was a clever needlewoman, a good housekeeper, and
a most skilful cook.” 19
Such descriptions were more common than not. After Somerville’s death in 1872, Henry
Holland, an old friend of Somerville, wrote in the The Times in a way that conflated Somerville’s
public and private virtues. Her government pension for scientific contributions was, he wrote,
18
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“fully sanctioned by the feelings of the scientific community, as well as by those who knew her
other various attainments and the virtues and graces of her private life.” Holland also pointed out
that Somerville was “admirable in needlework also.” 20
Many people remarked on Somerville’s private virtues, her humility and modesty and how
her scientific skills did not diminish her feminine virtues. The placing of a bust of Somerville at
the Royal Society paid “proud tribute to the powers of the Female Mind, and at the same time
establish[es] an imperishable record of the perfect compatibility of the most exemplary discharge
of the softer duties of domestic life with the deepest researches in Mathematical Philosophy.” 21
Jane Marcet, when informing Somerville that the natural history society in Geneva had made her
an honorary member, added that the honor Somerville “confer[ed] upon our sex is still greater,
for with talents and acquirements of masculine magnitude you unite the most sensitive and
retiring modesty of the female sex.” 22
By the 1880s, and certainly by the time Wilde wrote his review, issues surrounding
masculinity and the boundary crossing of women in the public sphere generated anxiety. 23 Yet
this firm placing of Somerville back in the domestic sphere whenever her intellectual
accomplishments were mentioned dates back to the 1830s. The earlier period, however, as shown
by Marcet and the conversation around Somerville’s bust, shows a complementarity that became
fraught by the 1880s.
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When Somerville first made her public name, such female qualities were important in the
presentation of Somerville the writer and explicator of science. Somerville did not write in the
maternal tradition—which was going out of fashion by the time she began writing for a broader
audience—where the science was put in the format of conversational narratives and letters and
where the learning took place in the home. In this tradition the mother was presented as a rational
educator who taught her children science as a part of her educational duties. “The maternal
teacher,” writes Ann Shteir, was “a figure of power and expertise for her children, . . . also an
exemplar of female knowledge and intellectual authority for adult readers.”24
Somerville made her name first as an expert mathematician, not as a woman attempting to
illuminate the public or their children. 25 She began her popular writing career as a recognized
expert. Allen Thomson, the anatomist and embryologist, regularly dipped into Somerville’s
Connexion of the Physical Sciences for knowledge and for a connection to Somerville herself. “I
take a little of Mrs Somerville’s second edition [of On the Connexion of the Physical Sciences]
very often, for a little of such a book, so concise and so replete with facts, goes a great way; how
elegantly and simply it is written and how accurately it is expressed; how like it is to herself in
every respect! how superior to some of the Bridgewater treatises!” 26
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This comparison to the Bridgewater treatises must have included William Whewell’s
treatise on astronomy, the closest in topic to Somerville’s book. Somerville’s expertise was taken
seriously by the scientific community, yet Thomson’s reference to Somerville the woman hints at
another aspect of Somerville’s reputation, one that hinged on perceptions of her domesticity.
Her compatriots were well aware of this tension between the public and private spheres for
women. Charles Lyell believed that had Somerville been married to a mathematician rather than
a doctor, the world would never have heard her name. “[W]e should never have heard of her
work. She would have merged it in her husband’s, and passed it off as his.” This was not due to
any inherent female inferiority but rather to the nature of social relations at the time. “A man
may desire fame, reputation, and even glory, for the sake of sharing it with the one he loves. A
woman cannot share it with her husband, it will be the utmost she can do not to make him of less
importance by it.” 27
Female fame carried danger; it could not be shared and thus laid its owner open to charges
of self-aggrandizement. Certainly many women wrote under their husbands’ name—the first
English translation of Kosmos did not carry the name of its translator, Elizabeth Sabine, but
rather that of her husband, Edward Sabine, the well-known researcher of terrestrial magnetism.
Somerville avoided this social peril by emphasizing her disinterested approach, that is, her love
of the subject for its own sake and minimizing her financial stake in the success of her books. No
hint of the family’s dire financial state during much of the 1830s ever reached the public.
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Certainly Somerville believed in science as a good in itself, as a discipline for the mind, and
enjoyed knowledge for its own sake. For Lyell, writing on Mechanism of the Heavens, this was
the “surprising and fine part of the work,” that Somerville’s deep knowledge “was acquired for
mere pleasure, just as others read a poem.” 28
A different kind of pleasure was taken by Somerville’s admirers late in her life. Many of
those who wrote to her in her old age took pleasure in her intellectual and physical health. The
British Museum’s Nevil Maskelyne, who as a school boy had once received a copy of her book
as a prize, marveled to find the eighty-six year old Somerville’s “handwriting so clear and firm
and bespeaking the use and I trust the happy enjoyment of a long golden evening to your most
useful and nobly spent, and therefore I doubt not wisely happy life.” 29 After Somerville’s death,
the Duke of Argyll remembered “the pleasant picture of that beautiful old age” from his visits to
her. 30
After Somerville’s death, Frances Power Cobbe wrote an article titled “Blessed Old Age”
in the Echo with an emphasis on Somerville being both the “very type and model of womanly
excellence” and a model for showing “how beautiful and blessed may be those years of old age.”
Science was barely mentioned; rather, the “daughter, wife, mother, and friend, [who] was dutiful,
devoted, tender and true,” showed the goodness of Somerville the woman. Somerville the
mathematician and writer on science was mentioned only to show how such a woman, while not
receiving the same rewards as would have been bestowed on a man in such circumstances, would
28
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still “rejoice in having done good, even if it be inadequately rewarded.” The life of Somerville
the exemplar of womanhood was celebrated rather than any non-domestic accomplishments. The
reward of such a life was an “old age of wisdom, cheerfulness, unselfishness, and faith” where
different aspects of life—intellect, heart, conscience, and a devout spirit—were held in balance.
In essence, Cobbe treated Somerville as a role model who by her very existence, “gave courage
to thousands of her sex, . . . strengthened the hands of all who have struggled for the cause of
religious freedom, of mercy to the brutes, of the better education and removal of the political
disabilities of women.” 31
Even during her life, her very person became loaded with moral, scientific, and domestic
meanings, in some ways parallel to the way nature itself became loaded with meaning. Though
Somerville kept up with the latest science, late in life she was considered a figurehead rather than
an active participant. Those who were most active in science at the time, such as John Tyndall
and T. H. Huxley, were not yet in their teens when Somerville made her name. Yet other
obituaries did focus more on Somerville’s science, often mentioning her scientific work. The
Times obituary, which focused almost completely on her scientific work, was deemed
insufficient by Somerville’s old friend, Henry Holland, who responded with his piece in The
Times. The pension, which The Times wrote, was bestowed “in recognition of her services to
science . . . [which was] the nation’s tribute to her worth,” was in Holland’s pen “fully
sanctioned by the feelings of the scientific community, as well as by those who knew her other
various attainments and the virtues and graces of her private life.” For Holland, it was important
to mention that Somerville “was the gentlest and kindest of human beings; qualities well attested
31
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even by her features and conversation, but expressed still more in all the habits of her domestic
and social life.” 32
The differences may be due to different understandings of practitioners of science. By the
1870s science was on the way to professionalization and to developing its own code of behavior
and ethics. Science and the objectivity of the sciences were what mattered. The Times obituary
writer treated Somerville as a scientist; dwelling on domestic details was at best irrelevant.
Holland was of an older generation for whom science was not a profession, social connections
mattered, and a woman’s scientific accomplishments had to be undergirded by feminine virtues.
Somerville was intensely worried about her public reception. After reading a biography of
Francis Jeffrey, one of the founders of the Edinburgh Review, she wrote to her son of her dislike
of the use of private sources in public works. “The more I read of the lives of eminent men, the
more I am convinced that their character suffers from the publication of their letters, and that it is
indelicate and injudicious to bring before a gossiping and indifferent public the sacredness of
home and their private affairs.” Somerville added that she would be “intensely grieved” if she
were “dragged before an inquisitive public.” 33
Such considerations of reputation concerned John Murray as he was preparing
Somerville’s posthumous Personal Recollections. “I never was more nervous as to the probable
reception of a work by the public than I am in regard to this. My deep regard & respect for the
32
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author makes me dread the chance of any criticism from the press . . .” 34 Cobbe, who co-edited
Somerville’s Personal Recollections with Martha Somerville, took the opposite position to
Somerville and told Martha Somerville that without insight into home or private affairs and
feelings, readers would believe that Somerville was a “cold hearted person,” and encouraged
Martha to include letters. Cobbe also advised her to remove any anti-Darwinian references as
those would hurt her reputation. 35
The presentation of Somerville, by herself and by others, helped her create in her published
works a connection between the feminine, science, and progress. And when it came to
Somerville’s conceptualization of progress, morality, animals, gender, domestication, and empire
all played a role. In Physical Geography, a book in part dedicated to the idea of empire and
progress, Somerville avoided the more overt approach of Thomas Stamford Raffles, who
founded the trading post of Singapore and the Zoological Society of London and its associated
zoological gardens, an institution devoted to imperial acquisition and to domination. The capture
and display of exotic wild animals from all parts of the globe was a vivid reminder of the raw
power of empire, what Harriet Ritvo calls a “rhetoric of dominion.” 36 Somerville, instead,
focused on domestication, on the “soft” side of empire.
This more “feminine” approach to empire produced a focus on protection and
domestication and on feminine virtues. At the same time, from this softer position, Somerville
could publicly glorify the masculine exploits of empire through exploration narratives and
34

John Murray to Martha Somerville, February 20, 1873, c.373, MSBUS-3

35

Frances Power Cobbe to Martha Somerville, April 17, 1873, c. 358, MSFP-19; advice from Cobbe on removing
anti-Darwinian evolution references from Sally Mitchell, Frances Power Cobbe: Victorian Feminist, Journalist,
Reformer (Charlottesville, Va., 2004), 217.

36

Harriet Ritvo, The Animal Estate: The English and Other Creatures in the Victorian Age (Cambridge, 1987), 210,
215. The zoological gardens opened in 1828.

29

privately encourage her son to hunt and to write remarkably war-like letters, such as one written
of the London exposition in 1862. “Of all the wonderful things in the exposition I should best
like to have seen the Armstrong guns & the machinery for I am anxious that my country should
be armed to the teeth in these warlike time when it may be brought into war in a moment by the
American hatred of us.” Somerville was especially worried by what she viewed as Russian and
American threats to British hegemony and the loss of British prestige in Europe. “In my younger
days we were first,” she insisted to her son, and added that in her old age she did not enjoy
Britain’s falling off. 37
Somerville’s own conduct—her public and private virtues—was important in her public
reception. Admirers rarely failed to point out virtues and behaviors that were not considered
scientific. In this sense Somerville the expert was not separated from Somerville the woman. Her
very person became loaded with moral, scientific, and domestic meanings. Somerville’s
domestication of science gave her a position from which she could switch between glorifying
masculine exploits and a more feminine approach, one where care—such as her section on
philanthropy in the final chapter of Physical Geography—played a role.
Plan of the Dissertation
Chapter two examines how and why such a mathematical work as Mechanism of the
Heavens made an impression on both the scientific community and the broader public. Newton’s
stature in British culture still cast a long shadow and Laplace’s work was seen as completing that
of Newton’s—finally putting the heavens and the planets in their proper places. In suspicious
British eyes, however, French intellectual productions might contain unwelcome radical and
atheistic associations. Against the background of the problem of knowledge, which was fed by
37
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fears of lower-class disorder created via the consumption of inappropriate knowledge,
Somerville created a work that reached back to British traditions in natural theology and
combined them with the latest deterministic understandings of the heavens, courtesy of Laplace.
In turn, such an approach made stability and progress as inevitable in the physical world of the
heavens and the earth as in the human world of politics. Somerville’s understanding of progress
drew on the Scottish Enlightenment and its developmental ideas of progress and of political
economy, which in turn connected knowledge and commerce.
Chapters three to five focus mostly on Physical Geography, with some reference to
Molecular and Microscopic Science. Somerville cheered on the march of progress as
exemplified in the British Empire. At a time when science was still considered a part of the
general culture and some knowledge of the subject was expected of cultivated persons, her
writing was laid on a base of Scottish Enlightenment with its accompanying conceptions of
commerce and civilization, science and circulation, and progress and cultivation. A global view
of the world was produced, connected via the growing British Empire and set within the moral
context of Protestantism. Physical geography was a perfect science for empire, covering, as it
did, both the organic and inorganic aspects of the globe and embracing science and commerce
while seemingly ignoring human boundaries. Somerville was also influenced by Romanticism,
and the tension between that and a utilitarian science is explored in the role of technology.
Writing at a time when religion had not yet been expelled from scientific works, Somerville used
the processes of nature as a way of approaching God.
Chapter three uses conceptions of landscape—both painted, in print, and natural—to
explore Somerville’s understanding of the social and natural worlds, which appear most clearly
in Physical Geography. Somerville trained as a landscape painter with Alexander Nasmyth, one
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of the foremost Scottish landscape painters of the late eighteenth and early nineteenth centuries.
Landscape, based as it was on judgments that were moral, scientific and aesthetic, provided
Somerville with a framework for understanding the world, including her conceptions of
civilization and empire. Ideas of progress remained central, and were tied to empire via the very
subject of physical geography. Physical Geography, covering as it did the science of the globe,
also highlighted the ways in which aspects of science, commerce, and nature were connected in
the context of the British Empire. While much has been written on the connections amongst
scientists and the practices of science to empire—most recently Imperial Nature: Joseph Hooker
and the Practices of Victorian Science by Jim Endersby (2008)—little has been written on the
creation of scientific works for general audiences and how such potentially disparate objects
were united within the context of empire for a reading public. Nature is always mediated in the
sense that someone must speak for it. As a young woman Somerville knew and loved the poems
of Ossian and human constructed landscapes, both dramatic—as in the Highlands—and
domestic—as in country house gardens. Such poetic and physical articulations of nature taught
Somerville how to speak for the nature that appeared in her books, which produced a science
bound to moral and aesthetic values.
Chapter four focuses on the concept of circulation, both in Physical Geography and
Molecular and Microscopic Science, and the moral and religious freight carried along with the
science. Two levels of circulation appear in Somerville’s work, beginning with a circulation of
knowledge and commerce that was guaranteed by the British Empire and understood through the
lens of political economy. This connection between knowledge and commerce led to a tension
between science as the carrier of progress, material and non-material, and what today we call
technology. Today, conceptions of non-material progress tend to be excluded from
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understanding of science with the modern split into pure and applied science—the former
notable for what it excludes and the latter for its focus on control and usefulness—but for much
of the nineteenth century, and partly as result of writers on science such as Somerville, science
was seen as a vector of non-material progress. The second level of circulation was knowledge
circulation through science, or what was by the end of the nineteenth century considered
boundary crossing. This boundary crossing—joining seemingly disparate parts of science—had
been cheered in Physical Geography, but by the time Molecular and Microscopic Science
appeared in 1869 Somerville’s unifying tendencies (in this case the organic and inorganic worlds
of the very small) were frowned upon. By combining the organic and inorganic, Somerville
rejected a materialism that was becoming increasingly mainstream in science. The failure of
Somerville’s final book showed that not only science itself was rapidly changing, so were the
values carried along with it.
Chapter five returns to a focus on Physical Geography with a view to understanding
“conduct,” both on the part of science, the writers of science, and society. Conduct then becomes
useful in discussing nature, empire, religion, progress and human relations with nature. Two
other works on physical geography, broadly construed, are included for purposes of comparison:
Rosina Zornlin’s Recreations in Physical Geography, or the Earth as it is (first edition, 1840)
and George Perkins Marsh’s Man and Nature; or, Physical Geography as Modified By Human
Action (1864). Zornlin and Marsh’s work show the use of other strategies in writing about
similar subjects where concepts of progress are central. Zornlin, whose primary approach was
religious, offered herself as a conductor to science, whereas Somerville highlighted the conduct
of those doing science and linked domestication of nature to cultivation and development. Her
understandings of cultivation and nature then led her to see some extinctons as natural, while
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others, due to bad conduct on the part of humans, were selfish and unnatural. Each of the three
viewed the human-nature relationship differently. For Zornlin, God guaranteed a beneficial
relationship between humans and a nature specifically designed for human use. Somerville, who
personally knew only the long-domesticated landscapes of Britain and parts of the continent,
gave nature a certain autonomy, but could see no true conflict between humans and nature.
Marsh, a Vermonter, saw the effects of domestication on “wild” lands and the damage caused
and could imagine only a state of perpetual conflict between humans and nature, one managed by
civilization and technology.
Chapter six takes a step back from the books themselves to examine religion in
Somerville’s life and work. Religion in this case is considered both as personal belief and as an
institution. Having abandoned traditional Presbyterian beliefs, Somerville could see no longlasting conflict between science and religion, for God guaranteed the universal laws of nature.
This universality applied also to aesthetics and morals, which caused Somerville to reject
Darwinian evolution, though not evolution in general. Religious belief also wove its way into her
understandings of the imperishability of both matter and soul.
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CHAPTER 2
GOD IN TRANSLATION: MARY SOMERVILLE AND THE MORAL GUARDIANSHIP OF
SCIENCE
On February 14, 1834, Charles Greville, registrar of the Privy Council, met Mary
Somerville at an evening party. Greville had spent the morning reading an Anglican religious
sermon on education by a friend of Somerville—Adam Sedgwick, the Cambridge geologist. In
the sermon, Sedgwick wrote of the well-known scientific figures of the day, William Whewell
and George Biddell Airy. Also mentioned was Somerville, who Sedgwick, according to Greville,
described as one of the “great luminaries of the present day.” Greville knew of Somerville as a
mathematician and a translator of the Marquis de Laplace’s Mécanique Céleste, a highly
mathematical work of celestial mechanics viewed as completing Isaac Newton’s great project of
unifying the earth and the heavens. For Greville, the “subject of astronomy is so sublime that one
shrinks into a sense of nothingness in contemplating it, and can’t help regarding those who have
mastered the mighty process and advanced the limits of the science as beings of another order.”
As such, Somerville fascinated Greville, who “could not . . . take [his] eyes off this woman.” Yet
Greville left the party with mixed feelings, and confided to his diary his “surprise and something
like incredulity, all involuntary and very foolish,” for he found the great mathematician “a
mincing, smirking person, fan in hand, gliding about the room, talking nothings and nonsense.”
Especially shocking was the juxtaposition of a woman’s everyday pleasure in social chatter
combined with the knowledge that this particular woman had Laplace as “her plaything and
Newton her acquaintance,” which gave “too striking a contrast not to torment the brain. It was
Newton’s mantle, trimmed and flounced by Muradan.” 1
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This disconnect between Greville’s expectations of a woman deeply immersed in higher
mathematics and heavenly objects and the “torment” Somerville’s actual behavior caused him
provides a way of examining assumptions about the cultural place of science, specifically
astronomy, during this time.
In 1831 the publication of Somerville’s Mechanism of the Heavens gave her a place in
the British cultural landscape. 2 Somerville never intended her book to be an original
mathematical work in its own right, but rather a précis and translation of Laplace’s Mécanique
Céleste. This chapter examines the cultural context of Somerville’s translation of Laplace,
beginning with the problem of knowledge in the early nineteenth century and the part it played in
the lead up to Mechanism of the Heavens.
How knowledge was used and who should have it proved contentious following the
French Revolution and even the post-Napoleonic years. Revolutionary fears combined with
economic depressions and civil unrest created uncertainty and concern among the middling and
upper classes. For liberals, education of the lower orders—the right kind of education—provided
a solution. Science had a special role to play, but a particular kind of science, which led to God,
gave useful knowledge and improved the mind. Somerville, with her liberal sympathies and deep
scientific knowledge, played a role with her translation of Laplace’s Mécanique Celeste,
considered the final jewel in the crown of the Newtonian project of putting the heavens and earth
into good mathematical and physical order. But Somerville’s translation was not simply a purely
scientific project—mathematics alone could not explain such fascination with Somerville as
Greville displayed.
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How did translating an abstruse mathematical work make Somerville’s public name?
Translation, from the historian’s perspective, is a process that begins with motive and ends with
public response to the translation. Three question arise: 1) Why was this text important to
translate? 2) What cultural niche did the translation end up occupying in its host society? 3) And
how did the translation affect the position of the translator? 3
The social role of knowledge in the early nineteenth century, particularly in Scotland,
forms a backdrop to Somerville’s intellectual development within the Edinburgh liberal milieu.
Edinburgh-educated Henry Brougham’s focus on education for the lower orders, via the Society
for the Diffusion of Useful Knowledge, led to his request of Somerville to translate Laplace for
the Society’s cheap and anonymously authored book series.
The astronomy that Somerville presented to the British public showed the inevitability of
both stability and progress. Laplace, seen by wary Englishmen as an atheist, strained the strong
connections between astronomy and British natural theology. Somerville’s challenge was to
show how Laplace’s widely heralded achievement fit within a framework of science acceptable
to the British. In addition Somerville’s book played a role in debates about the decline of science
in England and in highlighting the need for mathematical reform.
Somerville’s translation included a long, wide-ranging, and completely original
introduction—which she called the Preliminary Dissertation. The Preliminary Dissertation
reassured the British reader that God still provided the certainty of a predictable though not
changeless universe and that the mathematics of the notorious “atheist” Laplace—as translated
by Somerville—provided a scientific underpinning to that stability. In turn, God ensured the
3
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everlasting dependability of the universe through the choice of a particular configuration of
force, matter, and law over two other options—one an anarchy of badly behaved planets
colliding and the other a sterile despotism of planets retracing their exact course through time.
Astronomy, in this cultural configuration, could even provide a role model for good government,
which to be good must be stable, yet at the same time allow change.
While conservative Tories feared change and radicals embraced it, Somerville belonged to
that group sympathetic to liberal reform that grounded change in stability and used science to
buttress the inevitability of steady progress.
History of Astronomy and Natural Theology in Britain
Ever since Newton, astronomy bore heavy cultural baggage in Britain. Newton, of whom
the poet Alexander Pope wrote, “Nature and Nature’s laws lay hid in night;/ God said, ‘Let
Newton be!’ and all was light,” and his universal gravitation became a foundation stone for
British natural theology. Following on the English Civil War and the swirl of linked political,
religious, and scientific ideas ranging from democracy to pantheism and absolutism to
materialism, moderate reformers such as Robert Boyle and early members of what became the
Royal Society sought to connect religious and political approaches with Newton’s celestial
mechanics and Boyle’s corpuscular philosophy. Science, as embodied in a particular relationship
between nature and God, modeled earthly relations among people, society, and government.
Both Boyle and Newton rejected Cartesian mechanism and the lack of a role for God in the
natural world, along with Descartes’s support for French absolutist kingship. A remote God
implied a remote yet powerful king. On the other hand, radical support for natural magic and a
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nature saturated with the spirit of God implied a far more even social structure and no necessity
for strong political or religious leadership. 4
Newtonianism, as constructed by Newton and the early Royal Society, followed a middle
path, acceptable to an increasingly commercial society and its religious and political authorities.
God played a role by giving motion to matter and through his creation and design of the
universe; science, through better trade and manufacture, would increase the wealth of the land.
Newton’s science easily fitted into the pulpit and ministers often linked the harmony of the
heavens and the order found there—now understood via Newton’s laws—with social stability
and hierarchy.
During the early nineteenth century, those seeking to change society and those promoting
moderate reform again linked social unrest and new celestial knowledge. Whereas the titanic
figure of Newton had anchored the theological aspects of astronomy, and thus its social aspects
as well, Laplace, the perfecter of Newton’s physics, could not play that role.
Many British feared the atheism and materialism they assumed lurked in French science,
influential not on only in the higher mathematics and astronomy, but also in the morphology and
transmutationism of Jean-Baptiste Lamarck and Etienne Geoffroy St. Hilaire, which by the early
1830s had become influential amongst those in the medical community excluded from the
oligarchic and patronage-driven Royal College of Surgeons and Royal College of Physicians. 5
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Naturalistic explanations of development and structure in and across species threatened
assumptions of divine creation of life.
Social upheaval sharpened pre-existing fears raised by the bloody consequences of the
French Revolution. Such disturbances included the failed passage of the first two reform bills in
1831—the failure of the latter bill led to rioting—and the tumultuous passage of the 1832
Reform Act, which gave increased political representation to the industrial cities and increased
the individual male franchise.
Thus the role of religion in providing a framework of meaning for astronomy and the part
Somerville played as cultural translator of Laplace’s work intersected with some of the urgent
issues of the day. Linking astronomy with moral and intellectual elevation and with religion was
common during this period, even among non-practitioners of science. Lord Mahon, historian,
author, and Tory member of parliament, and a man with no especial predilection for science, told
a Manchester audience of his views in 1848.
In no one pursuit does man elevate himself more above his frail being here below,
and manifest more clearly the immortal spark within him, than in those studies of
astronomy which enable him . . . to calculate, with unerring precision, the exact
second of time when one of those celestial bodies appears to eclipse the other in the
sky, or to tell the precise instant of time when one of those great fixed stars should
seem to shoot across the disc of his telescope. Are not these achievements of the
human mind worthy of praise, of celebration, of attainment? Sure I am, too, that no
one study, if properly pursued, is better adapted to raise up our minds in humble
adoration to that Almighty Being, who has made us what we are, and has permitted
us, though at an infinite distance, to pursue the study and knowledge of his
works.” 6
Knowledge of the laws of heaven, and therefore the figure of Laplace, were important
questions in the cultural life of Britain for non-scientists and scientists. Three prior partial
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translations of Mécanique Céleste existed and another was in the works. The translations include
A Treatise upon Analytical Mechanics, being the First Book of the Mecanique Celeste of P. S.
Laplace, by the Reverend John Toplis and published in 1814. Toplis was the schoolmaster at
Nottingham Grammar School and a graduate of Cambridge University. He recognized the
advances made by continental mathematics, as opposed to that of an English mathematics still
overshadowed by Newton and his fluxions, and hoped that “the time is not far distant when the
analytical sciences will again flourish in the country of their illustrious founder.” His work was
intended to introduce those unacquainted with continental analysis to the subject. 7 Somerville’s
friend Thomas Young published Elementary Illustrations of the Celestial Mechanics of La Place
in 1821, a translation of the first book of the first volume of Laplace’s work.
The perceived backwardness of English science as compared to French science concerned
scientific reformers, who hailed Somerville’s work for its gloriously complicated mathematics.
Somerville’s book could be used to prove that British science had both declined (since its author
had not passed through any British institutions of science, therefore such institutions were
incapable of producing brilliant mathematicians) and not declined (since its author was British),
depending on political preference. This will be followed up in a later section.
7
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The Social Role of Knowledge
In the early part of the nineteenth century, the British government taxed certain kinds of
knowledge. A tax on paper limited the opportunities for cheap books; an additional tax on
publications with political content further raised barriers to readership and provided a way to
police content. With taxation, as well as prosecution of seditious or blasphemous publications,
the government aimed to restrict a wide availability of printed knowledge to the middling and
upper classes. Such people were considered sufficiently sophisticated and discerning to handle
potentially dangerous texts. The lower orders, on the other hand, were believed to lack the ability
to discriminate between safe and dangerous knowledge and would be easily swayed by
religiously or politically charged works. Those in control of the language assumed literacy to
have “a profound impact on the mental and moral character of the individual and by extension of
his society.” 8 That is, words could improve a reader or lead them astray.
An illegal, unstamped radical press existed, promoting the kind of knowledge that
threatened conservative interests. Producers of this cheap, mainly urban, working class literature,
with titles such as Republican, or Voice of the People and Poor Man’s Guardian, championed
radical agendas such as universal male suffrage and attacked the privileges of the established
church. 9 In 1831 a mock advertisement in the Republican, or Voice of the People supported the
Reform Bill as well as major liberal figures, including future prime ministers Earl Grey and John
Russell. The paper characterized “Russell’s Purge” as recommended by “radical physicians” as a
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cure for “monarchy, aristocracy, . . . [and one that] strengthens the Cause of the People.” 10 Thus,
while opposed to conservative structures, radicals might support Whig reform until disappointed
by the limited nature of that reform. Such newspapers then played a role in the radical politics
that developed into the Chartist movement during the 1830s. 11 This was the kind of education of
the lower orders that frightened Tories.
When it came to approved knowledge, by the 1790s evangelical Protestant organizations
were one of the few sources of cheap books and church schools one of the few ways for working
class children to learn to read. 12 Excluding chapbooks (small booklets with content that ranged
from almanacs to nursery rhymes) and ballads, religious tracts were the only publications easily
affordable by the working classes. In England, cross-denominational religious squabbling over
control of schooling limited the educational options for the children of lower classes to Sunday
schools, charity schools, and dames’ schools. Scotland’s more comprehensive system of
education dated to 1696, by which time every parish was required by law to provide schooling
paid for by taxes on owners and tenants. 13
Secular knowledge remained expensive, and, following on the Napoleonic wars and
political unrest, potentially dangerous. In 1815, John Playfair, professor of natural philosophy at
Edinburgh University, acknowledged the chilling effect of the French Revolution and the
consequent fear of knowledge amongst some.
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When danger is all around, every thing is of course suspected; and when the
ordinary connection between causes and effects cannot be traced, men have no
means of distinguishing between the probable and the improbable; so that their
opinions are dictated by their prejudices, their impressions, and their fears . . . The
progress of knowledge was supposed by many to be the cause of the disorder;
panegyrics on ignorance and prejudice were openly pronounced; the serious and the
gay joined in declaiming against reason and philosophy. 14
Playfair here specifically named his fellow professor John Robison—a rabid opponent of
Unitarian chemist Joseph Priestley’s religious, scientific, and political views—who regarded
circulating libraries as “Nurseries of Sedition and Impiety.” He called for the banning of public
meetings, and a sterner response to irreligion. 15 From 1797 to 1800, Robison was senior
scientific contributor to the Supplement to the Third Edition of the Encyclopaedia Britannica, in
which he attacked atheistic French science and Laplace. In describing the stability of the solar
system, eternally oscillating around a mean as described by Laplace, Robison wrote, “it strikes
the mind of a Newton, and indeed any heart possessed of sensibility to moral or intellectual
excellence, as a mark of wisdom prompted by benevolence. But De La Place and others, infected
with the Theophobia Gallica engendered by our licentious desires, are eager to point it out as a
mark of fatalism.” 16 Robison deplored the fact that Laplace was Newton’s great successor, given
the atheism of the former and the beliefs of the latter. “Newton,” Robison wrote, “one of the
most pious of mankind was set at the head of the atheistical sect.” 17
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Robison was not alone in his views. As late as 1817, following a failed harvest, soaring
prices, riots, the suspension of habeas corpus and restrictions on public meetings, a magistrate
banned a meeting of a mineralogical society on the grounds that mineralogy might lead to
atheism. 18 In July 1819 an issue of the Tory The Quarterly Review attacked the materialist
science of William Lawrence, then an up-and-coming London surgeon and teacher at the Royal
College of Surgeons, for his “modern French philosophy” and its “mischievous opinions,” along
with his fondness for “drawing comparisons between brute animals and man.” 19 The Royal
College suspended Lawrence and forced him to withdraw his Lectures on the Physiology,
Zoology, and History of Man (1819), in which Lawrence put forth his arguments. 20
In the 1810s and early 1820s, only some liberals championed the expansion of knowledge
as a bulwark against radicalism rather than as its inciter. Such people saw ignorance as a greater
threat than knowledge. For example, in a brief overview of human history full of death,
destruction, and rapine, the Secession Church of Scotland writer and educator Thomas Dick
wrote that, “Such, however, are the natural consequences of the reign of Ignorance over the
human mind.” 21 The solution for “every lover of science and of mankind” was to endeavor “to
18
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remove those obstructions which have impeded the progress of useful knowledge, and to direct
the intellectual energies of his fellow-men to the prosecution of objects worthy of the high
station they hold in the scale of existence.” 22 Educators such as Dick placed such support for
education within a narrative of progress, progress that had broadened to include all strata of
society and could be deployed in either a positive or a preventative sense—knowledge could lead
to benefits and it could also prevent the consequences of ignorance. That is, knowledge (the right
kind) acted as an ordering force, rather like early nineteenth-century conceptions of gravity, and
enforced a non-dogmatic, broad church stability. 23
Rooted in the Scottish Enlightenment, Scots such as Dick and Henry Brougham
championed this approach. Another Scot took an even more active approach. George Birbeck,
the Glasgow-based professor of natural history, began offering public lectures on the mechanical
arts to working men in around 1800 and, after his move to London, helped establish the London
Mechanics Institute in 1823. 24 As early as 1776, Scottish political economist and moral
philosopher Adam Smith crystallized the issues of knowledge in an industrializing society when
he described the efficiencies in the division of labor as being “acquired at the expence[sic] of . . .
intellectual, social, and martial virtues. But in every improved and civilized society this is the
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state into which the labouring poor . . . must necessarily fall unless the government take some
pains to prevent it.” 25
For proponents of general education, mental illumination and good government were
tightly linked. While despotic governments discouraged the work of the intellect in order to
safeguard their power, enlightened governments required an educated populace, which “is the
most solid basis of a good government, and the greatest security for its permanence.” 26 This
approach did not so much praise the positive benefits of education; rather, it warned of the
negative results that would ensue without it. Where education was wanting, the three horsemen
of despotism, instability, and ignorance would continue to rule the world. In Britain, despotism
and ignorance were often combined with Catholicism to form a triumvirate opposed to
enlightenment, good government, and Protestantism. 27
What did “the progress of knowledge” mean in practice? The working classes had little
leisure for reading and might well prefer knowledge directly useful to their own lives and work.
What use might celestial mechanics have in the life of a mechanic, even if he had the leisure
hours necessary to learn mathematics? In addition, such works would be far out of the financial
reach of working class families.
To take the second point first, reformers such as Brougham set up organizations to support
the cheap production of secular knowledge in the 1820s. The university-educated Brougham was
a founder of the liberal Edinburgh Review (est. 1802), became a Whig parliamentarian in 1810,
helped establish the non-confessional University of London in 1828, and was Lord Chancellor
25
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from 1830 to 1834. In 1826 Brougham was one of the founders of and the driving force behind
the Society for the Diffusion of Useful Knowledge, which produced a cheap series called The
Library of Useful Knowledge aimed at the working classes.
Brougham’s education experiences at the University of Edinburgh exposed him to the best
of the Scottish Enlightenment and to advanced mathematics. His teachers included common
sense philosopher Dugald Stewart, chemist Joseph Black, and natural philosopher and
mathematician John Playfair. In 1808, the latter wrote a lengthy review on the first four volumes
of Laplace’s Mécanique Céleste in the Edinburgh Review, which played a significant role in
introducing this work to the British public. 28 In addition, his education exposed Brougham to
Robison’s conservative views. Robison told Brougham that he desired his students to
not only learn the Laws of Nature, but that they should also perceive that these
Laws were beautiful Marks of Wisdom, prompted by Beneficence. Such a view
was, at all times, proper, and, in the present day cannot be too much kept in sight,
when our Neighbours on the Continent are doing everything in their power, by their
Colleges of Natural History, to banish the thought of an Artist, the Author and
Preserver of this fair World. 29
Brougham’s strong interests in science led him to submit a paper, “Experiments and
Observations on the Inflection, Reflection, and Colours of Light,” to the Royal Society in 1796,
which was published in the Philosophical Transactions of the Royal Society. The Royal Society
published two more papers of Brougham during the period 1796-1798, and he became a fellow
of the Society in 1803.
Brougham’s time at Edinburgh exposed him to the fear of suspect knowledge exemplified
by men such as Robison, but he also took to heart Playfair’s response to the mistakes of the
28
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French Revolution, “that when reason and philosophy have erred, it is by themselves alone that
their errors can be corrected.” 30 The solution was not to retreat into a citadel of knowledge with a
select few and close the gates against all comers, but rather to use the tools of knowledge to
spread knowledge. As one of the four founders of and contributors to the Edinburgh, he wrote
anonymously on the benefits of education and was a contributor on scientific subjects. 31
Without the cushion of family wealth, Brougham turned to the law as a profession. In 1805
he moved to London, where prospects for a Whig barrister proved brighter than in smaller Tory
ruled Edinburgh. He quickly involved himself in politics and in 1810 became a member of
parliament after the Duke of Bedford offered him the borough of Camelford. 32 Brougham made
himself the hero of the unrepresented commercial towns of the north of England and championed
moderate reform and education. In both he faced opposition from radicals and conservative
Tories; the former (including Benthamites such as Jeremy Bentham himself and James Mill)
believed he did not go far enough while the latter considered reform the thin edge of a radical,
materialist, and atheistic wedge. 33
In 1825 Brougham publicly brought forth the idea of cheap improving publications and
preempted criticisms of the “march of mind.” “Instruction in the principles upon which the arts
depend, will repay in actual profit to those who live by the arts, far more than the cost of
learning. An artisan, a dyer, an engine-maker, will gain the more in money or money’s worth for
30
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being an expert chemist or mechanician; and a farm-servant, or bailiff, for knowing the economy
and diseases of cattle.” 34
The potential audience for publications of the SDUK came into existence as a result of
Enlightenment conceptions of development and rationality, the French Revolution, the Industrial
Revolution and the development of industrial cities such as Manchester, and population growth.
Their interaction produced a new class, the working classes, a broad category that included
unskilled factory workers and skilled artisans. Hard economic times on the heels of the
Napoleonic Wars produced unrest, as in the Peterloo massacre in 1819, and a reaction by those
frightened by radical and democratic challenges to society. The Tory government responded with
the Six Acts, which included the taxes on knowledge as well as the prevention of large
gatherings and the disarming of the populace.
Liberal reformers argued that suppression of knowledge would be ineffective and instead
proposed providing useful knowledge that would improve morals, stimulate intellectual
appetites, and be of practical use to their readers—knowledge as both means and ends. 35
Conservatives, at best, doubted the usefulness of this kind of education, and, at worst, feared its
potential for radicalizing the lower orders. In 1830 Tory Fraser’s Magazine for Town and
34
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Country took an axe to the sprouting idea of the march of intellect. This “mania for educating the
people” was comparable to “a South Sea bubble, or a South American mining bubble”—though
one with the public good in mind—and of the same order as radical reform of church and state,
and the ideas of Thomas Paine. 36 The perceived grandiose claims of those in favor of universal
education provided Fraser’s with an opening for attack.
General and scientific education is now the thing . . . In fact, say its advocates, we
cannot help their becoming learned if we would. Mechanics’ Institutions have
sprung up everywhere of themselves. There is no damping the ardour of the people
for knowledge and philosophy. The schoolmaster is abroad, and no body sent him.
It was the special hand of Heaven, no doubt; no, this is not the way these gentlemen
consider human affairs—it is the progress of reason, legitimate reason, and truth. In
short, mechanics and artisans will be philosophers, and there is no preventing it; so
in order to meet the demand and accommodate them, a large building has been got
up in London, where classical knowledge and philosophy is to be sold dear, for the
benefit of the mechanical and trading classes, . . . and every possible good is to
flow from the universal diffusion of philosophy and scientific education. 37
While Fraser’s “acknowledge[d] fully the pleasures and advantages of liberal knowledge,”
and desired a “wide a diffusion of it as is at all consistent with the wants and happiness of civil
society,” it questioned the “application of much of this knowledge to certain orders of society.” 38
Fraser’s “entertain[ed] serious doubts, yea, more than doubts” to both Brougham’s plan to
educate the lower orders and the creation of London University. Those cheated by the claims of
universal education “is that numerous class of persons constantly rising out of the lower orders
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by means of their mechanical or trading industry and practical skill” and seduced by “the
promised blessings of scientific and literary education.” 39
Such “schemes for turning the world upside down,” which among others included
universal education “always begin by making those discontented with their condition, . . . and, by
stirring up their natural envy, . . . [make] them disrespect the orders placed above them in the
natural scale of civil society . . . When they have effected this, the demagogues endeavour to
inflame the ambition of those whom they have made discontented.” 40 Fraser’s perfectly
articulated Tory conservatism viewed such education as not only wasting the money of the lower
classes, but also possibly leading to radicalization.
Fears of atheism and materialism as a consequence of education loomed larger in the
imagination than in real life and also found an outlet in an 1835 Fraser’s outburst in which an
anonymous contributor described London University as that “spawn of Infidel liberalism and
Atheistic apathy.” 41 Education for the masses also came in for sustained criticism in fictional
form. A quintessential example worth quoting at length comes from Thomas Love Peacock’s
Crotchet Castle (1831), which lampooned both the idea of mass education via the SDUK (the
Steam Intellect Society) and one of its major figures, Brougham.
“God bless my soul, sir!” exclaimed the Reverend Doctor Folliott, bursting, one
fine May morning, into the breakfast-room at Crotchet Castle, “I am out of all
patience with this march of mind. Here has my house been nearly burned down by
my cook taking it into her head to study hydrostatics in a sixpenny tract, published
by the Steam Intellect Society, and written by a learned friend who is for doing all
the world’s business as well as his own, and is equally well qualified to handle
every branch of human knowledge. I have a great abomination of this learned
friend; as author, lawyer, and politician . . . My cook must read his rubbish in bed;
39

Ibid., 163.

40

Ibid., 64.

41

“Scottish Universities,” Fraser’s, 14, no. 3 (1836): 323.

52

and, as might naturally be expected, she dropped suddenly fast asleep, overturned
the candle, and set the curtains in a blaze. 42
Criticisms of the march of mind appeared to have little practical effect; even Fraser’s later
published a positive article on Mechanics’ Institutes, which offered classes to working-class men
on subjects ranging from astronomy to geology. The lack of control by the working classes over
their education limited the influence of the SDUK and Mechanics’ Institutes. Brougham
admitted “that [members of Mechanics’ Institutes] should have the principal share in the
management. This seems necessary for securing both the success and the independence of the
system.” 43 Neither Brougham nor the SDUK could follow such advice with action; in 1846 the
Society wound itself up after Brougham decided to produce an expensive Biographical
Dictionary few people wanted to buy and saddled the Society with far more debt than it could
repay. 44

Knowledge: Means and Ends and the Mécanique Céleste
Brougham’s interest in celestial mechanics was life long. At the age of seventy-seven he
published an Analytical View of Sir Isaac Newton’s Principia, which aimed to provide those with
“very moderate mathematical acquirements” guidance to the Principia, “the greatest monument
of human genius.” 45 In 1827, Brougham wrote Somerville’s husband, William, proposing that
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Somerville write an “account of the Mécanique Céleste” for the SDUK. A translation of
Laplace’s work was one a part of Brougham’s project—he hoped to find someone at Cambridge
to do the equivalent for the Principia.
The kind of thing wanted is such a description of that divine work as will both
explain to the unlearned the sort of thing it is—the plan, the vast merit, the
wonderful truths unfolded or methodized—and the calculus by which all this is
accomplished, and will also give a somewhat deeper insight to the uninitiated . . .
No one without trying can conceive how far we may carry ignorant readers into an
understanding of the depths of science . . .
Brougham added that he believed that less than twenty people in England understood
Laplace’s work and believed that Somerville’s translation would greatly increase that number. 46
Brougham’s letter raises two questions: Why translate a work for a working class audience that
only a very few within the educated elite understood, and why choose Somerville?
Somerville and Brougham knew each other; the two had met in Edinburgh around 1812,
though she had long known his sister. Somerville describes this period as the most brilliant of the
Edinburgh Review and viewed its founders and contributors, many of whom she knew
personally, as men of “consummate talent” with the “most liberal principles.” 47 Leonard Horner,
who became one of Somerville’s friends, not only helped establish the Edinburgh Review, but in
1821 he founded the School of Arts at Edinburgh, which taught working men. 48
After the death of her first husband Somerville returned to Scotland with two young boys
and with financial and social independence. She took to higher mathematics, eventually buying
an expensive library of works suggested to her by William Wallace, then mathematics master at
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the Royal Military College at Great Marlow and a protégé of Playfair. 49 At this time, she also
met Playfair, who took an interest in her studies. He advised her and she became a great favorite
of his. 50
Somerville fitted in well with the Edinburgh Review group; their political views were
similar and the Edinburgh Review promoted education in general, including education for
women. Wallace, self-educated and also encouraged by Playfair, provided Somerville with direct
help; the two started a mathematical correspondence while Wallace was editor of the
Mathematical Repository and Somerville submitted answers to prize questions in the magazine.
Both Wallace and Playfair knew French mathematics, which used the continental calculus rather
than Newton’s fluxions, then still in use in England.
In 1812 Somerville married her first cousin, a doctor sympathetic to her desire to learn.
She did not confine herself to mathematics, but also studied mineralogy, with the support of
another University of Edinburgh professor, Robert Jameson, who was professor of natural
history and a supporter of the Wernerian geological system. 51 The Somerville family moved to
London in 1816 and quickly found themselves in the mainstream of London scientific society.
By 1827 the scientifically inclined community knew of Somerville’s mathematical skills, as did
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much of the Parisian mathematical elite—Somerville was sent a lock of Laplace’s hair after his
death in 1827. 52
The means thus existed for the creation of a rigorous mathematical work aimed at an
audience of working-class self-improvers. But did the audience exist? Brougham certainly
believed so, and his belief grew out of the role that science, and astronomy, played in the culture
at large. Somerville shared Brougham’s assumptions about the role and power of science, of
knowledge of science as a stabilizing and clarifying force in culture. Somerville was one of the
few people in Britain able to undertake the project, and she came from the same cultural milieu
as Brougham and shared his liberal assumptions. In addition, Somerville was self-educated,
surely a plus for Brougham in his quest for general self-improvement.
Science at this time was still a protean force—harnessed properly it would lead to a
middle-class utopia of stability and progress. Science also harmonized with religion broadly
conceived, uniting Calvinists and deists, Anglicans and Dissenters. Brougham insisted that
SDUK publications eschew religious content because he knew well the effects of factional
religious fighting in overturning attempts to create a school system in England. But belief, via a
generalized theology of nature and the emotive language of religion, was allowed a place at the
table of knowledge. 53
Laplace’s Astronomy and Somerville’s Public Natural Theology
The equating of stability and astronomy dated to the seventeenth century; the nineteenth
century gave that equation a new form. Newton required occasional godly intervention to keep
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the universe running smoothly. The three-body problem—the interdependent motions of the
earth-moon-sun system—could not be solved by Newton’s system of universal gravitation. Much
less, then, could Newton’s universal gravitation sustain the stability of the solar system. A major
problem was that of secular inequalities, or very slow modifications of a planet’s orbit that only
became noticeable over the course of centuries and which could not be well predicted using the
Newtonian system. Rather than turn to heavenly intervention, Laplace at first proposed to modify
slightly the laws of gravity. One of Laplace’s biographers, Charles Coulston Gillespie,
characterizes the nineteenth-century view of Laplace as the vindicator of the solar system’s
stability, but only by 1785 had the stability of the Newtonian system become his core concern. 54
In addition, Gillispie states that Laplace’s articulation of the origin of the solar system was
never in any sense evolutionary or developmental, but rather an attempt to account for the origins
of the solar system given what was then known about orbits and orbital planes. 55 Later writers,
such as Robert Chambers in his Vestiges of the Natural History of Creation (1844), put Laplace’s
work into a pre-Darwinian evolutionary context. Somerville, as will be seen, did not see
Laplace’s work as a developmental schema, but rather used its focus on heavenly stability as a
guarantor of a purely earthly (but non-biological) progress. Laplace’s aims, however, were
purely deterministic and causal and he never put forth any developmental arguments, even in the
more speculative last chapter of his Exposition du Systéme du Monde. His arguments there
involved stability of the solar system and the probability of causes. Are the movements of the
54
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planets and satellites by chance? Laplace the calculator said no, and he provided an answer in an
original fluid atmosphere of the sun contracting and condensing into the individual planets on the
same plane as the sun’s equator. Such a process explained also the appearance of comets and the
existence of satellites. 56
Modern-day readers familiar with the equating of probability and chance must take care
when it comes to Laplace’s idea of probability. As the authors of a history of probability, The
Empire of Chance, write, for Laplace “probabilities measure human ignorance, not genuine
chance; . . . necessary causes, however hidden, governed all events.” 57 In this case, given
astronomical observations and the sophisticated mathematics of the day (including probability in
error theory) human ignorance was sufficiently small that conclusions about the creation of the
solar system might be reached. 58
Laplace’s Traité de Mécanique Céleste was not a completely original work. Published in
four volumes from 1799 to 1805 (the fifth volume was published in parts between 1823 and
1825), Gillispie characterizes it as part textbook, part reference book, part almanac, and part
collection of research papers. 59 The work reinforced conceptions of the solar system as stable
and determined by purely physical causes unconnected to God. In his 1808 review of Mecanique
Céleste, Playfair wrote of how the stars and planets and the “steadiness and regularity of their
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movements, deeply impress the imagination, and afford a noble exercise to the understanding”
and a little later of Mecanique Céleste as a work “the most important, without doubt, that has
distinguished the conclusion of the last or the commencement of the present century.”60 Playfair
made a point of mentioning that because of the work of mathematicians, especially Laplace, “not
a single inequality” is left “unexplained” and of the “perfect conformity . . . established between
theory and observation.” 61 Laplace made the universe predictable and showed that though
planetary orbits vary over time, they oscillate in an expected and limited way around a mean.
“Here,” wrote Playfair, “we have again another general property, by which the stability of our
system is maintained; by which every great alteration is excluded.” Playfair felt compelled to add
that it “is a permanence . . . which depends on conditions that are not necessary in themselves;
and therefore we are authorized to consider such permanence as an argument of design in the
construction of the universe.” Playfair linked astronomical stability to Divine intentions and
connected science to religion in a deistic fashion whereby God sets in motion the laws of the
universe. Laplace’s failure to mention this is regarded by Playfair as the renowned Frenchman’s
“only blemish” in his great work. 62
Laplace took a very different view of God and science compared to that of many early to
mid nineteenth-century British natural philosophers. Referring to God, he reportedly told
Napoleon Bonaparte, “I have no need of that hypothesis,” and offered no place for a deity in his
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science or his life. 63 More specifically, Laplace’s purely naturalistic explanation of the origins of
the solar system later marked him as an atheist and materialist. In 1800 he was listed in the
Dictionnaire des athées anciens et modernes. In the English-speaking world Laplace was often
singled out. For example, in an 1853 literary notice of Glasgow minister’s John Forbes’ address
to the Paisley Young Men’s Christian Association, Laplace was taken for granted as an
“Atheist,” which was, all in all, “a horrid condition.” Earlier, in 1846, Laplace’s atheism was
also taken for granted in the American religious magazine, The New Englander. 64 Certainly by
1833, Laplace’s reputation as an atheist was both assumed and deplored—Thomas Chalmers in
his Bridgewater Treatise wrote of Laplace as treating the inverse law of gravitation as an
“essential property of matter” and by this attempting to “reduce the strength of the argument for
a designing cause.” 65
The man might be criticized, but his science was characterized as “affording an example,
which is yet solitary in the history of human knowledge, of a theory entirely complete.” 66
Astronomy as a science was given a special place. “Indeed, nothing can be more certain than the
doctrines of Astronomy,” wrote Alexander Young in 1838, in an address given at a church in
63

Roger Hahn writes that while Laplace’s statement may well be apocryphal it should be taken seriously since it
accords perfectly with Laplace’s lifelong scientific approach. See Roger Hahn, “Laplace and the Mechanistic
Universe,” God & Nature, Historical Essays on the Encounter between Christianity and Science, eds. David C.
Lindberg and Ronald L. Numbers (Berkeley, Calif., 1986), 256.
64

M. Pierre, Dictionnaire des athées anciens et modernes, (Paris, 1800), 231-2, from Hahn, “Laplace and the
Mechanistic Universe,” 272. “Literary Notices,” on Atheism, practical and speculative; its guilt and
unreasonableness, by John Forbes, Macphail’s Edinburgh Ecclestiastical Journal and Literary Review, vol. 15, no.
89 (1853): 318. “An Apology for Physical Science,” The New Englander, 4, no. 16 (1846): 551. Both articles treat
science positively, yet, the latter particularly, also defend it from charges of necessarily being atheistic and argue for
a natural theology perspective where knowledge of nature could lead to God. See also Ronald L. Numbers’ Science
and Christianity in Pulpit and Pew, (Oxford, 2007), 49 for further links between Laplace and atheism.
65

Thomas Chalmers, On The Power, Wisdom, and Goodness of God, As Manifested in The Adaptation Of External
Nature to the Moral And Intellectual Constitution Of Man, 3rd. ed. (London, 1834), 17. Chalmer’s volume was the
first of the Bridgewater Treatises. Chalmers was an influential educator concerned with mass education and a
minister in the Church of Scotland who led an exodus from that church into the new Free Church in 1843.
66

Playfair, The Works Of John Playfair, 4:315-16.

60

Boston to celebrate the life of Nathaniel Bowditch, the American translator of Laplace. Such
doctrines “rest on impregnable foundations, on the demonstrations of mathematical evidence,
than which nothing, except the evidence of consciousness, can be more satisfactory and
conclusive.” 67
Since scientific inquiries were associated with moral elevation, the status of the individual
inquirer became important. 68 Herschel, Brougham, and William Whewell, all men of science,
publicly associated moral elevation with scientific enquiry, not simply knowledge of science.
Whewell defended his position by differentiating between inductive and deductive science; men
such as Newton who made connections between seemingly disparate parts of nature were great
inductive thinkers who recognized the role of the Creator in nature. Deductive thinkers, that is,
mathematical thinkers like Laplace, unfolded the thoughts of great men like Newton, but did not
struggle with the general laws of nature or how they came to be. As a result, they saw no place
for God as the originator of natural laws. 69
Could Laplace be enlisted in the attempt to provide safe and uplifting knowledge to those
in Britain yearning to educate themselves? While in 1808 Playfair, writing for an elite, could
pass over Laplace’s atheism with only a mention of his “blemish,” in the 1820s the risk of
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uneducated or semi-educated men of the lower orders taking the wrong message from Laplace’s
science was a possibility.
Somerville began work on Mechanism of the Heavens in 1827 and published it in 1831.
She translated and clarified Laplace’s text, excluding the parts of Mécanique Celeste concerned
with the rotation of the earth, the tides, and the attraction of spheroids, although discussion of
some of these topics was included in the Preliminary Dissertation. Laplace was notorious for
being difficult to understand. Another of his translators, Nathaniel Bowditch, said of his efforts,
“Whenever I meet in La Place with the words ‘Thus it plainly appears,’ I am sure that hours, and
perhaps days, of hard study will alone enable me to discover how it plainly appears.” 70
Somerville did not simply translate; she added diagrams and additional text where necessary to
make the work more comprehensible for her readers. She did not “tamely” translate the
“language of Laplace,” but rather “explain[ed] the methods” through which Laplace “arrived at
the results of his glorious labours,” according to a reviewer in the Monthly Review. In addition
she included the more recent work of Joseph-Louis Lagrange, Siméon Denis Poisson, and the
comte de Pontécoulant. 71
Convinced of her mathematical capabilities, Somerville was unsure of her ability to meet
Brougham’s requirements. She worked in secret, hiding her papers when visitors came, and
agreed to publish only if Brougham and John Herschel, a foremost astronomer and a close friend,
felt the manuscript worthy.
As a deeply learned and mathematical work, the two-volume Mechanism of the Heavens
established Somerville’s public reputation as an elite figure in the British scientific world, though
70
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her status as a more than able mathematician was already well established among French savants
and the British scientific circles of which Somerville was a part. By 1834, and with the
encouragement of friends, she had completed the second volume of Mechanism of the Heavens,
which included the rotation of the earth and planets, tidal theory, and attraction of spheroids, but
this was never published. 72
Mechanism of the Heavens was originally intended as a double translation, from French to
English, and from elite mathematics to terms understandable by a self-improving layman
interested in astronomy and mathematics. It failed in the second and Somerville intended it to
fail. Somerville’s views on society required a leisured elite who could appreciate the higher
mathematics, which could never be understood except by those who had the time and had taken
the trouble to already reach a high level of mathematics. 73 Such views were also grounded in the
historical, developmental, and economic approach of the Scottish Enlightenment. John Millar,
Adam Smith’s student and later professor of law at Glasgow University, wrote of a society
passing through the four states of development—hunting, pasturage, farming, and commerce—
that in the last state calls “forth [the] pursuit of the several conveniences of life; and the various
branches of manufacture, together with commerce, its inseparable attendant, and with science
and literature, the natural offspring of ease and affluence . . .” 74
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Somerville told Brougham that Laplace’s work could never be popularized since any
reader must already be competent in calculus. 75 In balancing the useful and elevating, Somerville
preferred the elevating. “Science,” according to Somerville, “must ever afford occupation of
consummate interest and of elevated meditation.” 76 Reflecting on her accomplishments at the
end of her life, Somerville wrote of Mechanism of the Heavens and its effect on her status: “By
this my name will be alone remembered.” 77 Unlike the anonymous writers for the SDUK series,
the book’s title page read “Mechanism of the Heavens by Mrs. Somerville.”
On reading the manuscript, Brougham quickly realized that the SDUK could not publish
the work; instead John Murray agreed to publish it at his own risk. 78 Somerville was well aware
that her work both supported the SDUK’s mission and departed from it. Somerville dedicated her
book to Brougham and in doing so acknowledged that while it had “unavoidably” exceeded the
SDUK’s remit, “his Lordship still thinks it may tend to promote the views of the Society in its
present form. To concur with that Society in the diffusion of useful knowledge, would be the
highest ambition of the author.” 79 Somerville did not dismiss the practical, but the more down to
earth uses of astronomy in the Preliminary Dissertation were given in specific contexts: that of
the British Empire. Somerville wrote of transits of Jupiter’s satellites used to set the longitude of
various places—allowing sailors a far more precise knowledge of their ship’s position—which
“by the aid of science alone, enables him to traverse the ocean, spreading the light of knowledge
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and the blessings of civilization over the most remote regions, and to return loaded with the
productions of another hemisphere.” 80 Somerville here joined the British empire of knowledge
and influence with that of trade, a succinct description that Somerville later expanded upon in her
later book, Physical Geography. 81
Somerville used astronomy to shed light on human history, such as the dating of particular
hieroglyphs according to where the sun was placed in the zodiac in ancient Egypt, and to provide
a solid foundation for weights and measures. So solid are the foundations for standards of
weights and length, both in England and France, that “should the national standards of the two
countries be lost in the vicissitudes of human affairs, both may be recovered, since they are
derived from natural standards presumed to be invariable.” 82
Somerville made the solar system and wider universe a familiar place for readers, giving
the sun and most of the planets atmospheres; describing how the sun would look to someone on
Uranus and its cold temperatures; and explaining that the climate of Venus more resembles our
own, except that it would be “much too hot for animal and vegetable life as they exist here,”
while on Mercury the temperature would boil mercury. While sympathetic to the idea of extra
terrestrial life, Somerville told her readers that “the planets, though kindred with the earth, . . .
are totally unfit for the habitation of such a being as man.” Briefly, she mentioned the nebular
hypothesis—that the luminous but indistinct areas of the night sky would gradually collapse and
form new star systems—but added that “real knowledge” of this hypothesis would only come
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with further detailed observations, which John Herschel had begun. She found it “reasonable to
infer” that the millions of specks of light are suns like our own, likely “attended by systems of
opaque bodies, revolving about them as the planets do about ours. 83
Somerville turned her readers into inhabitants of a tiny planet in the wider universe, where
the earth, so small as to be invisible from Uranus, allows “man . . . to soar beyond the vast
dimensions of the system to which his planet belongs, and assumes the diameter of its orbit as
the base of a triangle, whose apex extends to the stars.” 84
Though unusable by the SDUK, Mechanism of the Heavens was later used by Cambridge
University as a textbook for its advanced students in mathematics. So while the work could not
be used by reformers anxious to educate the populace at large, it could be used by reformers of a
different stripe—mathematical reformers. As a result, the work was translated from one context
into another—from useful knowledge to elite mathematics, but it was also received, at times,
within the context of a more popular work, as will be seen later.
Since at least 1808, reformers proclaimed a decline of science in Britain. The nation that
produced Newton had since ceded the mathematics and physical astronomy crown to France. In
1808, Playfair wrote that “in the list of the mathematicians and philosophers, to whom that
science, for the last sixty or seventy years, has been indebted for its improvements, hardly a
name from Great Britain falls to be mentioned.” When it came to the higher mathematics British
mathematicians knew “they were not on a footing with their brethren on the Continent,” and
Playfair blamed in particular Oxford and Cambridge Universities for their failures in teaching
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mathematics, and to a lesser extent, the Royal Society.85 Both Playfair and Brougham in their
articles in the Edinburgh Review before 1820 harped on the decline of sciences. 86
Recalling Brougham’s request many years later, Somerville wrote, with too much self
deprecation, that she had “naturally concluded that my self-acquired knowledge was so far
inferior to that of the men who had been educated in our universities that it would be the height
of presumption to attempt to write on such a subject.” 87 Somerville’s friendships at the time
included such mathematical reformers as Herschel and Charles Babbage. Given her earlier
connections to Playfair and such mathematical friendships, it is likely that Somerville was
perfectly aware of the state of mathematical education at Cambridge University and of the level
of her own skills. To add to her reputation and confidence, Somerville had written an
experimental paper on magnetism and light rays which in 1826 the Royal Society published in its
Philosophical Transactions, the first such paper by a named woman.
During the 1810s a variety of mathematical reformers attempted to bring British
mathematics up to continental standards. Apart from John Toplis, mathematical reformers
included such men as Cambridge University graduates Charles Babbage, John Herschel, George
Peacock, and William Whewell. By the 1820s fears of a decline of science permeated the views
of many reformers, including astronomer Francis Baily. Mechanism of the Heavens became
embroiled in the controversy. Upon publication, Baily wrote to Somerville’s husband, William,
congratulating his wife on a book that “is highly honourable to herself and will be of great
benefit to the public: not only as tending to their improvement, but as removing the imputation of
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the Decline of Science in this country.” 88 Whewell wrote to say that he looked upon the book as
“one of the most remarkable which our age has produced; which would be highly valuable from
any one and which derives a peculiar interest from its writer . . . I am glad that our young
mathematicians in Trinity [a college at Cambridge University], will have easy access to a book
which will be very good for them as soon as they can read it.” 89
In 1830 the scientific and wider world found themselves in turmoil. Babbage’s Reflections
on the Decline of Science in England (1830) and the failure of reform at the Royal Society,
leading to the election of the Duke of Sussex, the king’s brother and a man generally
unacquainted with science, as president of the Society roiled the British scientific world.
Babbage had articulated a fear that British science was in decline from its heyday of Newton and
the early Royal Society. What brought this fear into focus in England was, ironically, the final
defeat of Napoleon. With connections between France and Britain resumed it became very clear
that Britain was woefully behind the French in mathematics. The British had been victorious in
battle yet defeated in science. The analytical mathematics of Laplace represented French
mathematical superiority.
Politically, a succession of bad harvests and rising prices led to riots in the countryside and
disturbances in the towns. Farther afield, in 1830 Charles X was forced off the French throne,
and this was followed in August by uprisings in Brussels. The Poles were soon in revolt against
the Russians, and in Spain and Portugal liberal factions pitted themselves against their
governments. The election of a Whig government, headed by Earl Grey, in August of 1830 was
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followed by the very public failure of reform in the Royal Society in December, when the Duke
of Sussex beat off the reformers’ candidate, John Herschel.
The reception in 1831 of Mary Somerville’s book must be seen in this context. Unsuitable
for the SDUK, it could be used for very different purposes. According to Elizabeth Patterson, it
was an “important first step in remedying English ignorance of French analysis and physical
astronomy. . . . Its inspiration had come not from the universities, whose backward mathematical
practices these philosophers had criticized, . . . nor from the Royal Society . . ., but from
proponents of a self-help movement . . . Its creator had not been a university-educated
mathematician but a self-taught Scotswoman.” 90
I would go farther than Patterson and argue that the very fact that Somerville was female,
and therefore automatically apart from the political maneuverings at the Royal Society and at the
universities, stood her and her book in good stead. A book on such a subject, celestial mechanics,
written by a woman could not help but attract interest. As a woman, she was considered to have
no political alliances. Indeed, when commenting on the Tory prime minister’s bestowal of a two
hundred pound annual pension on Mary Somerville (the Somerville’s being known as staunch
Whigs) in 1835, Fraser’s Magazine wrote that, “We say nothing of Mrs. Somerville for a lady’s
politics go for little; and the lady in question well deserves to find favour in the eyes of men of
all parties.” 91 Lacking all political significance and troublesome allegiances, acknowledged for
her mathematical brilliance, Mary Somerville was the perfect outsider, her very person a foil for
use by the reformers in their battle to overhaul the Royal Society and mathematical education at
the universities. Politically powerless, Somerville could not be accused of ulterior motives.
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Unusually for female scientific translators of that time, Somerville’s name was a part of the
book’s power, while her political powerlessness gave the book more power than it otherwise
might have had.
Preliminary Dissertation
The reviewer of Mechanism of the Heavens in the Monthly Notices of the Royal
Astronomical Society was both delighted by the “most complete account of the discoveries of the
continental mathematicians in physical astronomy” and hoped Somerville’s example would
encourage others to work in a “field which . . . has been too much neglected in England.” 92
On its publication Mechanism of the Heavens played a role in elite mathematics on both
sides of the decline of science debate. The book, through its Preliminary Dissertation, also
ensured the cultural translation of Laplace’s work to a larger audience than elite mathematicians.
While much of the mathematics proved incomprehensible to non-mathematicians, the sixty-five
page Preliminary Dissertation set out in plain English much more than the core concerns of the
two-volume book—deducing “all the phenomena of the solar system from the abstract laws of
motion.” 93 At the same time it reassured readers by showing how well Laplace’s work translated
into the context of British natural theology.
The Preliminary Dissertation was never published separately in England, although
Somerville printed fifty copies for friends. In the United States, Carey and Lea in Philadelphia
pirated the Preliminary Dissertation and published it separately in 1832 as A Preliminary
Dissertation on the Mechanism of the Heavens. 94 Its impact proved greater than might be
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expected given Mechanism of the Heavens’ small print run of 750 copies and exorbitant price of
one pound ten shillings. Influence came via reviews in the heavy hitting journals of the day such
as the Quarterly Review and the Edinburgh Review, and through Somerville’s next book, On the
Connexion of the Physical Sciences (1834). The Preliminary Dissertation made its way with only
minor changes into Somerville’s second book, which went through 10 editions and sold 17,500
copies. 95
Somerville begins her Preliminary Dissertation by recapping what is known: knowledge of
external objects is based entirely on experience; experience provides facts which may be
compared and used to establish relations; from there, by induction, general laws are developed.
Yet such an approach—scientifically rigorous though it might be—can still lead to error, such as
the belief that heavier objects fall to earth more quickly than lighter ones. Newton’s studies
showed him that the forces acting on objects on or near the earth’s surface are identical to those
that keep the moon in its orbit, and “induction led him to conclude that as the moon is kept in her
orbit by the attraction of the earth, so the planets might be retained in their orbits by the
attraction of the sun.” Somerville then concluded the paragraph with: “By such steps he was led
to the discovery of one of those powers with which the Creator has explained that matter should
reciprocally act upon matter.” 96
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Thus from the very first page Somerville makes clear that the work is grounded in a
familiar theological framework. Natural theology found a place not in the context of the doing of
science, but in the context of understanding the meaning of things and of first causes. Astronomy
and the workings of the universe, and human knowledge of them, were secured and ordered by
the use of such language. Such language also acted to provide a broader audience for science
than it might otherwise have had. Many popular books on science written for a general audience
throughout the nineteenth century—even after the publication of Origin of Species and the
professionalization of British science—made use of natural theology. A generalized language of
belief caused no sectarian offense and was part of a long-standing tradition in Britain that
allowed writers easily to bring in elements of wonder. 97 The United States had a similar culture
of science. Thus a nephew of the celebrated American Unitarian William Channing desired to
visit Somerville because she was a person “whose writings have excited such deep
admiration.” 98
But more was intended than an anodyne nod to a Creator. For Somerville, scientific
contemplation was in some sense akin to religious contemplation and both could elevate
individuals morally, spiritually, and aesthetically.
The contemplation of the works of creation elevates the mind to the admiration of
whatever is great and noble, accomplishing the object of all study, . . . which is to
inspire the love of truth, of wisdom, of beauty, especially of goodness, . . . and of
that supreme and eternal mind . . . By the love of delightful contemplation and
pursuit of these transcendent aims for their own sake only, the mind of man is
raised from low and perishable objects, and prepared for those high destinies which
are appointed for all those who are capable of them. 99
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Wonder, and a sense of the sublime, when rhetorically made a part of science, proved a
powerful technique of appreciation. A Miltonic sense of elevation, of the universe spread before
one, could make a highly mathematical science into a wondrous religious spectacle. 100 For
example, Somerville wrote of the “goodness of the great First Cause” in creating the capacities in
man that allow him to “use the globe he inhabits as base wherewith to measure the magnitude
and distance of the sun and the planets, and make the diameter of the earth’s orbit the first step of
a scale by which he may ascend to the starry firmament.” Such an approach was the closest
human beings could come to looking at their planet from the outside, as it were, before satellite
imagery allowed us to look down upon our planet. Somerville later described how a voyager to
the moon would see the earth with “all the varieties of cloud, land, and water coming
successively into view.” 101 The faculty of imagination was thus used to draw in mathematically
inexperienced readers.
Somerville’s many literary friends could make neither head nor tail of the mathematical
part of the work, but took great pride in Somerville’s work and deeply appreciated the
Preliminary Dissertation. The writer Maria Callicot, in describing her feelings after reading,
wrote:
What a happiness to all of us who have so long known and loved you to see you
take your place among the benefactors of our race; to see that as you were always
able, you have now been willing to assist us in our course heavenward by removing
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part of the veil which has hidden the most sublime and the most beneficent works
of God from his creatures. 102
Maria Edgeworth, the popular Irish writer of Castle Rackrent and the Absentee, told
Somerville of aspects of the work that struck her, including: the millions of years that light must
take to reach us from the nebulae; that if a star may be extinguished or lit more than three years
must pass before we would notice; and that of the “moderate sized man who would weigh about
two tuns[sic] at the surface of the sun.” As a reader, Edgeworth was fully aware of Somerville’s
language usage and writes of “a beautiful sentence—as well as a sublime idea,” in which
Somerville described sounds fading with altitude. “So that at a very small height above the
surface of the earth the noise of the tempest ceases and the thunder is heard no more in those
boundless regions where the heavenly bodies accomplish their periods in eternal and sublime
silence.” 103 The Preliminary Dissertation allowed entry for a non-mathematical audience to the
completion of the Newtonian project made suitable for a British public.
Stability in Change: God and Government
Somerville took her readers beyond the traditional mechanical view of the universe as
perfectly made clockwork, where all parts worked in synchronicity at all times unaffected by any
form of instability. After describing the movement of Saturn’s rings, Somerville added that the
rings could not maintain their stability if they were of uniform thickness, “for the smallest
disturbance would destroy the equilibrium, which would become more and more deranged” till at
last they fell to Saturn’s surface. Stability in this sense did not mean perfection of kind and size;
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indeed, this led to instability. Stability was based on the robustness of difference, of a balancing
out of differently sized objects. The rings then, must be “irregular solids of unequal breadth in
different parts of the circumference.” 104
Change leading to stability remains a common theme. Of the moon’s motion Somerville
wrote that even if its speed of rotation and orbit had not been “nicely balanced in the beginning
of the moon’s motion,” the earth’s attraction would have modified that motion back into balance.
Theory and evidence are combined to show how things must be and to show that this is how they
truly are. Eternal balance is ensured through temporary, though long term, imbalances. The
motion of the moon’s rotation, just like that of its orbit, cannot be completely uniform, for then
the moon would not always show the same face to earth. The lack of uniformity of each
guarantees that change is embedded in stability. On the very next page Somerville combines the
“innumerable vicissitudes that prevail throughout creation” and the “immutabil[ility]” of earth’s
rotation as shown by both “theory and observation.” 105
The heavens do foretell stability, even in the deep time of geology. Playfair, Somerville’s
mentor, was a friend of Scottish Enlightenment figure James Hutton and an admirer and
explicator of the latter’s geological gradualism. This gradualism, “with respect to human
observation, this world has neither a beginning nor an end,” was championed by Somerville’s
friend and fellow Scot Charles Lyell in his Principles of Geology (1830). 106 Somerville, in
allaying fears that any “disturbing forces” such as collision with a comet might affect the earth’s
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equilibrium and cause a “rushing of the seas to the new equator”—allied astronomical stability
with geological deep time. Since a major change in the earth’s axes is “incompatible with the law
of equilibrium,” earthly changes of retreating seas and changing landscapes and such “geological
phenomena[,] must be ascribed to an internal cause.” Change, comes from the earth, not the
heavens. Somerville wrote: “Thus amidst the mighty revolutions which have swept innumerable
races of organized beings from the earth, which have elevated plains, and buried mountains in
the ocean, the rotation of the earth, and the position of the axis on its surface, have undergone but
slight variations.” 107
Even if a comet should hit the earth, given Somerville’s estimate of 11,200,000 comets that
move within the then known solar system, and the 1,400 that pass through the earth’s orbit,
Somerville assured her readers that “the mischief would be local, and equilibrium soon
restored.” 108 Geological change marked time in a way that the heavens could not, given that
“there is every reason to be assured, that the great laws of the universe are immutable like their
Author,” while traces left by geological change on earth “give that information as to the origin of
things which we in vain look for in the other parts of the universe.” Yet, at the same time the
turbulent earth, given that it likely formed at the same time as the other planets, “show[s] that
creation is the work of Him with whom ‘a thousand years are as one day, and one day as a
thousand years.’” 109
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In this way, Somerville clearly indicated to her readers that a Mosaic chronology did not
underpin a God-created universe and that deep geological time, though literally opposed to
Biblical creation, acted as a signpost to astronomical stability and to the ultimate guarantor of
that stability. 110 Ultimately, stability is God-given. Mathematics, Somerville writes, easily shows
that matter might move according to “an infinite variety of laws,” and the laws of gravity that
affect the universe we have knowledge of, are not, in themselves, inevitable. Given the
opportunities for different laws and given the obvious stability of our universe, “it may be
concluded, that gravitation must have been selected by Divine wisdom out of an infinity of other
laws, as being the most simple, and that which gives the greatest stability to the celestial
motions.” 111 Somerville did not intend theology to be a part of science, much less the doing of
science. In her writings, God acts as a guarantor of stability, not simply as first cause. In effect,
the intelligibility of science rests on this guarantee.
No developmental system appeared in Mechanism of the Heavens. Somerville did refer to
the planets initial momentum when “projected” into space, but the focus is all on change within
stability as an eternal cycle of sine and cosine embodied within that “grand cycle which probably
embraces millions of years, yet they never will exceed what is requisite for the stability and
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harmony of the whole. 112 Developmental systems could only exist on earth, within the historicaleconomic basis of Smith and Millar and could only apply to humans. 113
For Brougham, Somerville, Dick, and Playfair, knowledge of science was means and ends,
change and stability, an arena in which pressing cultural problems might be hashed out. A single
system of knowledge encompassed astronomy, government, and political economy, all under the
same laws. Astronomy, or rather more narrowly the mechanism by which the heavens worked,
was important specifically because of the success of Newton and his followers—the last and
greatest of whom was Laplace—in creating a unified, law-like system in which change was
encompassed within stability and certainty. Playfair, in his 1808 review of the Mécanique
Céleste for the Edinburgh Review, wrote how “anarchy and misrule are eternally proscribed” in a
project “founded by Newton and completed by Laplace, and marks the “highest point to which
man has yet ascended in the scale of intellectual attainment.” 114
Language was an important part of the project, and Brougham applied the language of
science to many topics. Brougham managed to combine liberal progressive hopes with the
certainties of astronomy.
[T]he time is approaching (not rapidly, or by violent changes, but slowly and
quietly, like all those arrangements of nature which tend to the substantial
improvement of the species), when the establishment of equal rights, and rational
systems of regular government over the whole of Europe, . . . shall reduce to
complete order all the circumstances that affect the intercourse of nations; so as to
subject their whole movements to certain general and invariable laws, to reduce
every eccentricity of course, and to correct all accidental inequalities or alterations
in the system. 115
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The language reduced the principles of government to the certainties of astronomy—not
via the specific laws of gravity but via equally powerful laws of society. This association of the
knowable and ordered universe with society was attractive to progressives such as Somerville
and Brougham. Science, particularly the deterministic science of Laplace, could be used both to
characterize society and to underpin the progress so central and essential to Somerville’s
conception of society. Harnessing this science to successfully run in tandem with a specifically
British version of natural theology was Somerville’s triumph. 116
The text of the Preliminary Dissertation went far beyond the scope of Laplace’s Mécanique
Celeste and Somerville’s mathematical translation, explication, and clarification. It gave readers
without mathematical experience an up-to-date picture of the state of physical sciences. Without
Laplace, Brougham, and Somerville’s translation of Mécanique Celeste, this work would likely
never have been published, nor, if published, had the same impact. The partnership between
mathematical aspects of astronomy and the broader state of science proved particularly
successful for Somerville. Herschel regarded it as “by far the best condensed view of the
Newtonian philosophy which has yet appeared.” 117
The work also impressed mathematicians. Using Laplace’s work as a template, the
mathematician Augustus de Morgan told Somerville he hoped she would soon expand her
Preliminary Dissertation and write a “Systém du Monde for your Mécanique Celeste on a still
wider plan than that adopted in the Introduction.” 118 Somerville did go on to write On the
Connexion of the Physical Sciences (1834) where, using the latest research, she included
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gravitation, planetary orbits, satellites, the earth, tides, molecular forces, weather, sound, light,
heat, plant and animal distribution, and electricity and magnetism. Connexion brought the
researches of people such as Michael Faraday before a broad audience and, given that this
material as a cohesive whole was not even taught in universities, helped define physics in Britain
by the subjects included in its remit. 119
Thus science as a whole, mathematicians, advanced students at Cambridge University, and
a public interested in science benefitted from Brougham’s request for a translation of Mecanique
Céleste. The translation, by both putting Laplace’s work into English and making it more
comprehensible, aided British mathematics and brought Somerville public fame, a fate few
female translators were lucky enough to experience in their lifetime. As a translation, and as a
translation by a woman, it played a role in the decline of science debate in Britain. By placing
Laplace’s work within the familiar context of natural theology, and by using the language of
wonder and the sublime, Somerville created an audience that, if not able to understand the
mathematics, proved predisposed to a completely deterministic world view that was inevitably
progressive and guaranteed by God’s benevolence. Astronomical stability equated social
stability.
Herschel, in his review of Mechanism of the Heavens for the Quarterly Review, focused on
the theme of stability. Newton, he wrote, could have formed no idea of the stability of the solar
system, of the limits of change which disallow the “subversion of any essential feature of that
happily balanced order.” This “noble theorem forms a beautiful and animated comment on the
cold and abstract announcement of the general law of gravitation.” Herschel then imagined a
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“thousand systems” equally subject to law but which would have ended in destruction or proved
hostile to life where a “succession of changes reducible to no apparent rule; variety without
progressive improvement . . . and seasons of capricious temperature; planets and moons of
portentous size and aspect, glaring and disappearing at uncertain intervals, and every aspect of
the system wearing the appearance of anarchy” though obeying the laws of gravity. To this he
opposed our own world with its “orderly and established returns of phenomena” and the
impossibility of it, in its “natural progress” turning into such a badly behaved planet. In our
system, with its “moderate amount of the eccentricities and inclinations,” and in the “individual
attachment and allegiance of each member to its immediate superior, we must look to the
safeguards of this glorious arrangement.” Herschel gave an example of a lack of such safeguards,
where if the earth and Mars formed a system similar to the earth and moon, a collision would
likely occur which would “afford a tragic epoch in the history of so ill-adjusted a system.” 120
A despotic yet stable system without any perturbations and with “undeviating orbits and
unalterable periods” is mathematically possible, moving through the “same unvarying round for
ever.” Our more preferable system, moving in “spirals of excessive intricacy . . . has its laws,
which distinguish it from confusion, and its limits, which preserve it from degenerating into
anarchy.” This stability, which appears “at first sight pregnant only with subversion and decay,”
is ultimately based on the “master-workman.” 121
William Whewell, in reviewing On the Connexion of the Physical Sciences (1834) also
connected astronomy to stability and poked fun at the French for their fears of a disordered and
dangerous heavens produced by the close passage of a comet in 1832. “The apprehenhensions
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with regards to Biela’s . . . comet, which were entertained by our neighbors, tout le monde of
Paris, were of a kind somewhat peculiar.” The arrival of the comet, with its “fiery train, produced
a commotion scarcely inferior to that which was excited among the good people of Strasburg by
the stranger in the red-plush inexpressibles.” Greater than the fear of burning, poisoning, or
drowning, was the terror “excited by the combination of terms ‘pertubations’ and ‘orbite de la
terre.’” Whewell added that in response to the fears, Arago wrote an article to “calm the panic
arising from these ‘horrible imaginings.’” 122
Several of the Scots reformers—Brougham, Jeffrey, Sir James Mackintosh—carried on the
ideas of men such as Dugald Stewart in the pages of the Edinburgh Review. In 1809 Jeffrey
wrote on the need for balance between the different parts of government—the three branches of
the legislature, the king, the commons and the lords, and how “distractions and dreadful
conclusions” would eventuate if that balance was not maintained. Give the yeomanry too much
power in the Commons and the result would be anarchy, for the kings and Lords would join in
opposition and reject bills from the Commons. Presumably, too much power on the other side
would lead to despotism. In 1820, Sir James Mackintosh took up the same arguments in the
Edinburgh Review. 123 Liberal Scots and their ideas found a ready home in Holland House, the
aristocratic center of English Whiggery. 124
The heavens and government were not interchangeable, but both were part of deterministic
law-like systems and parallels between the two might be made in discussions about stability and
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certainty. In addition, knowledge of the heavens and knowledge of government, and “knowledge
of a more general description” would “improve the morals, expand the understanding, and refine
the taste” of the population. As such it became part of the developmental approach inherited by
many early nineteenth-century Scottish reformers, who linked commerce, knowledge, and
increasing prosperity. 125
Response to Mechanism
Despite several suggestions to do so, including from the reviewer of the Literary Gazette,
Somerville’s Preliminary Dissertation was never separately published in Britain, though it was
pirated in the United States. Her next book, Connexion of the Physical Sciences, did incorporate
and expand on the Preliminary Dissertation.
Several heavy hitters in the literary journal world reviewed Mechanism of the Heavens: the
Monthly Review, the Journal des Savans, the Athenaeum, the Royal Astronomical Society in its
Monthly Notices of the Royal Astronomical Society, the Edinburgh Review, the Quarterly
Review, and the Literary Gazette. 126 The Athenaeum provided the only negative review,
mocking Somerville’s attempts, admitting that while Somerville “is a person of very
extraordinary talents” she had “rashly undertaken” and imperfectly completed” the work and that
125

Scottish Enlightenment thinkers such as Smith and Millar were not historical determinists in the sense of
believing progress inevitable (see Broadie, The Scottish Enlightenment, 77). Their inheritors’ arguments, however,
did assume a deterministic cast; much of this served purely polemical purposes, but it is likely that the determinism
emphasized by Laplace influenced them. For example, Brougham wrote of the spread of political liberties as
inevitable even in counties “where arbitrary power deems itself most secure.” In England, “any attempt to check its
progress would only bring about the sudden destruction of him who should be insane enough to make it.” Works of
Henry Lord Brougham, 8:463; ibid., 434. Brougham wanted political economy discussed in Mechanics’ Institutes
and produced as part of cheap tracts, believing that “true” knowledge of population, wages, and their role in
commerce and manufacturing would lead the working classes into greater harmony with the middle classes and,
along with Whiggish political principles, lead to the “good order of society.” Ibid., 423.
126

Both the Edinburgh Review and the The Quarterly Review were serious periodicals that covered a broad range of
topics, including science. Politically, the Edinburgh Review was Whig while the Quarterly was Tory. John Herschel
reviewed Mechanism of the Heavens for the Quarterly, Thomas Galloway for the Edinburgh Review, and the French
savant Jean Baptiste Biot for the Journal des Savans. The other reviewers are not known. For the many responses in
the reviews to Somerville as female author and mathematician, see Neeley, Mary Somerville.

83

she had “assigned to herself a task considerably beyond [her].” 127 The Athenaeum reviewer was
also the only one to point out that the laboring classes could not read the book.
While the Literary Gazette provided only a short review, it highlighted the Preliminary
Dissertation which “cannot fail to stimulate many readers to pursue for themselves the
investigation of the phenomena it describes.” Like several of the other reviews, astronomy was
put in the context of a subject that elevated the mind “above the selfish objects and angry
passions of this earth,” and taught “the wisdom, the power, and the beneficence of God, the
Creator of all these things.” 128 The Monthly Review’s notice of Somerville’s work was mostly of
long extracts from the book, but also took a similar tack to the Literary Gazette in viewing
astronomy as elevating and the study which connects man to the “First Cause.” 129
Thomas Galloway, in the Edinburgh Review, viewed the “great variety and importance of
the subjects” of physical astronomy as putting it beyond the purview of the SDUK; instead,
Somerville was a “benefactor of science” for making such abstruse analysis more easily
understood. Due to its difficulty, Galloway viewed the work as unsuitable for those without a
solid background in mathematics, but that the Preliminary Dissertation was “eminently
calculated to inspire a taste for the pleasures and pursuits of science.” 130
Historian Claire Brock points out that Mary Somerville “relished the specialist aspect of
her writings and valued the difficulties which prevented the ordinary reader from obtaining
ultimate insight into celestial mechanics.” Somerville’s work was not useful or improving and
she “denied her readers ultimate understanding of abstruse concepts and was thus unable to
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adhere to the rules of clarity and explanation requisite for popularization.” 131 Given its small
print run, a price that put it well out of the reach of a working-class man, and its higher
mathematics, this was certainly true of Mechanism of the Heavens, yet Connexion of the Physical
Sciences expanded on the Preliminary Dissertation and gave Somerville a broader readership.
Despite the very real elitism of Somerville’s work, she was associated with the useful
knowledge movement. George Birbeck, one of the pillars of the useful knowledge movement
and founder of the London Mechanics’ Institute, wrote to Somerville in 1834, expressing his
delight that Somerville planned to attend the anniversary of the London’s Mechanics Institute. 132
This association with useful knowledge gave Somerville a place from which to launch her
following books.
Viscount Mahon counted Somerville as one of those who spread knowledge to others.
“Mrs. Somerville,—is not more remarkable for the depth and accuracy of her own scientific
knowledge, than for the still higher and rarer gifts of making the avenues to that knowledge clear
and delightful to others.” Mahon also counted the Glasgow astronomer John P. Nichol amongst
that company, who had “written popular works, which make the first steps in that science easy of
attainment, and within the reach of all.” 133 Yet, Nichol criticized Somerville in his own address
to the Stirling School of Arts in his examination of popular education and what it should consist
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of. “Take up, for instance, a good and extensive treatise on astronomy—say Mrs. Somerville’s
most excellent treatise on Celestial Mechanics,—turn over its pages, observe them one after the
other full of symbols as unintelligible apparently, and uninviting as a work in Arabic,—who shall
pretend to teach this to a popular audience ?” Nichol went on to compare Somerville’s work to
the mysteries of ancient Egyptian civilization, only now being understood, which was “quite as
repellant of the general reader, as Mrs. Somerville’s algebra!” Seekers after knowledge, from
Nichol’s perspective, should not need to know hieroglyphics to understand ancient Egyptian in
the same way they should not need to know the higher algebra in order to understand something
of astronomy. While the first might be unfortunate, how much worse “to be shut out from an
appreciation of that grand Law of Nature, whose discovery we owe to Newton, unless we have
mastered the peculiar method of reasoning which enabled him to derive it from other truths.” 134
Somerville’s sin, then, was to exclude people from science. Nichols declaimed that “in
exposing Astronomy—or any similar science—so that its truths be generally understood, we do
not teach what is written in that volume of Mrs. Somerville’s, or other books of corresponding
aim. I say, emphatically, that we do not use such books, because we do not desire to teach what
is in them.” 135
A truly popular teacher in Nichol’s view takes notice only of “the nature of the Law itself”
and not the means by which it was discovered.” Of even more value to Nichol was what might
be considered the non-scientific aspects of science: “the wonders of the Heavens . . . that almost
immediate tracing by God’s finger, by which, through all space and time, his glory and majesty
shall be declared!” For Nichol, “men’s hearts shall warm beneath the midnight skies, and feel
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awed by a sense of the order prevailing through their august hosts” before any accounting of how
the science came to be. Higher mathematics were at best unnecessary to reach the essence of
astronomy and its awe and grandeur. 136 Whereas for Somerville, “a complete acquaintance with
Physical Astronomy can only be attained by those who are well versed in the higher branches of
mathematical and mechanical science: such alone can appreciate the true beauty of the results,
and of the means by which these results are obtained,” and only such people “can estimate the
delight of arriving at truth, whether it be in the discovery of a world, or of a new property of
numbers.” 137
A fundamental difference in perspective existed between Somerville and Nichol. For
Somerville, with her Scottish Enlightenment heritage, works such as Mechanism of the Heavens
were the pinnacle of development and required a leisured elite to appreciate and understand. Yet,
the mission to educate was as much a part of the Scottish Enlightenment, and Somerville drew
on that heritage as well in the Preliminary Dissertation and in her following publications. Unlike
Nichol, she did not believe that religious awe and a sublime experience must come before the
science. The two approaches marched hand in hand.
Nichol, along with August Comte, J. S. Mill, and later Robert Chambers, the anonymous
author of Vestiges of the Natural History of Creation (1844), and Herbert Spencer, wished an
even closer merger between astronomy and society via the nebular hypothesis. Developed during
the 1830s through a merger of William Herschel’s earlier published observations of nebulae—
with their luminous cloud-like appearance—and Laplace’s probabilistic account of the origin of
the solar system in 1813, the nebular hypothesis provided a developmental and progressive view
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of the universe from its birth through the condensation of luminous fluid into stars to its current
state. Nichol, in his popular writings from 1836 championed this progressive science and its
societal equivalent, social reform. 138 In this he was not worlds away from Somerville, though
Somerville avoided discussion of the nebular hypothesis as a developmental system in her work,
grounding progress against a celestial background of divinely ordained stability and never
explicitly mentioning social forces.
Exactly where to locate a guarantee for stability was under dispute. Nichol preferred
progress in his heavens and placed social reform before the more elite science of Somerville in
taking his science of progress straight to the masses via his journalism and public lectures. 139 In
1836 Nichol wrote of the luminous fluid: “Is it too adventurous to guess concerning the meaning
of this flickering and bewildering mass? What mysteries are hidden within its enormous bosom!
Will it remain amorphous for ever—a seeming chaos in the midst of order—or is it in progress
towards a more perfect organization?” Nichol then went on to postulate how the universe
evolved from disorder to order. For Nichol, permanence “flow[s] directly out of the hypothesis of
nebular generation.” 140 This approach gave the origin of the universe a naturalistic aspect, and
was at odds with Somerville’s divine guarantor in the Preliminary Dissertation.
Nichol saw himself as a spokesman for a progressive science with enormous implications
for society—if individuals understood the iron laws of society, via such sciences as astronomy,
political economy, and statistics, they would better understand their role, no matter how small,
138
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and a more stable and progressive society would evolve. Such an approach was common among
reformers, including Brougham, and appeared implicitly in the Preliminary Dissertation. In
Somerville’s description of the solar system, not everyone could be the sun or Jupiter. Stability
of the solar system and stability of the class system both relied on every object knowing its place.
Language was an important part of the project, not only translating from French to English
but from one culture to another. In the discussion about popular knowledge, landscape metaphors
were often used to position scientific knowledge. Whewell, in assessing Somerville’s Connexion
begins with language and its role in producing “ a picture in the mind.” The result is an extended
landscape metaphor of general knowledge of science.
The long-drawn vistas, the level sunbeams, the shining ocean, spreading among
ships and palaces, woods and mountains, may make the painting offer to the eye a
noble expanse magnificently occupied; while, even in the foreground, we cannot
distinguish whether it is a broken column or a sleeping shepherd which lies on the
earth . . . In like manner, language may be so employed that it shall present to us
science as an extensive and splendid prospect, in which we see the relative
positions and bearings of many parts, though we do not trace any portion into exact
detail—though we do not obtain from it precise notions of optical phenomena, or
molecular actions. 141
Whewell here describes and approves a way of making science known to a broader
audience. Nichol, in arguing against Somerville’s approach, also used landscape for his purposes.
Is yon illustrious pioneer, who has reached a virgin pinnacle, and now is filling his
heart with the splendours of the landscape he has won, of no greater service to his
race, than by inducing a few to come after him, and across rock and marsh to toil
also with weary foot, towards a region, once thought inaccessible ? Must he send to
us no report, no description, no painting, of the grand prospect opened first to his
eye, and which, in that case, except with regard to two or three in a generation, can
have no relation to humanity? 142
Such British tropes of exploration, missionary service, and that of moral sojourner fitted
easily into understandings of landscape. Science was a part of the British landscape, and
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landscape was a quintessentially British way of characterizing knowledge, social and scientific.
Landscape, a descriptive approach to characterizing public knowledge of science, served
Somerville as an organizing principle, which is the topic of the next chapter.
Conclusion
Let us return to Greville’s surprise on meeting Somerville. Amongst her friends and
acquaintances Somerville was not known as a typical bluestocking. Scottish physicist David
Brewster—to whom Somerville showed parts of the manuscript— described Somerville as the
“most extraordinary woman in Europe.” As a “Mathematician of the very first rank,” she
combined her skills with “the gentleness of a woman, and all the simplicity of a child.” 143 Her
friend, Maria Edgeworth described Somerville as “slightly made, fair hair, pink colour; small
grey round, intelligent smiling eyes; very pleasing countenance, remarkably soft voice, strong
but well-bred Scotch accent.” Somerville was “naturally modest yet with a degree of self
possession,” not in the “least awkward” and with a “prepossessing charm to her manner” and not
one to induce “dread of her superior scientific learning.” 144 Sydney Smith, who first made his
name with the Edinburgh Review, knew little about science—described Somerville’s work as
“Light and stars and nebulae of which I know naught”—yet said of Somerville that “she avoids
all depth in converse.” He also viewed Somerville as the social magnet, adding that he would
“bear the husband for her.” 145
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Somerville did have such a reputation as to make it possible for William Makepeace
Thackeray to use her in Vanity Fair—one of his main characters, Amelia, found herself
sometime during the 1830s in company where “some of the ladies were very blue and wellinformed, reading Mrs. Somerville and frequenting the Royal Institution.” 146
Typically, Somerville discussed scientific topics only amongst scientifically interested
friends and acquaintances. Such conversations gave her deep satisfaction; as late as her eightyeighth year she recounted with pleasure a conversation she had with the physicist John Tyndall.
“It was an evening of great enjoyment to me who never met with a soul more capable of talking
on any branch of science.” 147 A childhood and young adulthood spent with little support for or
approval of her scientific inclinations must have left her wary in conversation. In addition,
Somerville deliberately crafted a domestic persona for herself, one often aided by those who
wrote about her. A reviewer of Mechanism of the Heavens wrote that Somerville’s mathematics
had not “interfered with the discharge of [her] ordinary duties” while Herschel added that in the
“natural and commendable wish to embody her acquired knowledge in a useful and instructive
form . . . she seems entirely to have lost sight of herself. 148 In effect, Somerville’s science would
have to speak for itself, for she, as a woman, could not be its spokesman. The result, as Greville
shows, occasionally produced surprise and consternation when those who read her works or
knew her by reputation first met her.
Herschel may have put his finger on the core of Greville’s response. While a man might
pursue science for the “love of glory,” and “even meaner and more selfish motives,” a woman
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given to scientific pursuits is “unwarped” by such base motives. A woman who pursued science
at high levels and who was a “disinterested worshipper at that sacred shrine” of science created
higher moral expectations than an equivalent man. 149 Astronomy in particular was associated
with a moral, uplifting vision and bound up in cultural ideas of stability. Greville expected a
goddess, not a domesticated Scotswoman who delighted in talk of clothes and fashion.
For Greville and other non-mathematicians, Somerville’s own words mattered. Laplace
and his mathematics allowed Somerville to gain public scientific stature and in turn she reflected
back a particular vision of the universe; in this sense the Preliminary Dissertation was as
important as the translation itself. Newton’s work, with its basis in natural theology, was now
completed by Laplace and given a renewed grounding in a generalized language of natural
theology by Somerville. The language of natural theology remained a powerful force for some
time in British science. As late as 1851, Scottish physicist David Brewster could give a speech to
the Edinburgh Philosophical Institution that directly linked theology and astronomy. “To know
nothing of the planet which is now our home, or of those celestial regions which may yet be our
abode, and to remain willingly ignorant of the very elements which we breathe . . . is to do
violence to the immortal natures which we inherit, and to display the most culpable indifference
to the future destiny of our being.” 150
If translation is movement, Somerville herself was also physically translated into new
contexts. The Royal Society, which rejected the presence of living women, requested a bust of
Somerville, made by one of the most fashionable sculptors of the day, Sir Francis Chantrey. Paid
for by Somerville’s scientific friends and supporters and approved of by the president of the
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Royal Society, it established an “imperishable record” of Somerville’s translation. 151 John
Murray, Somerville’s publisher, regularly gathered writers and artists in his drawing room, such
“men as Byron, Scott, Moore, Campbell, Southey, Gifford, Hallam, Lockhart, Washington
Irving, and Mrs. Somerville; and, more than this, he invited such artists as Laurence, Wilkie,
Phillips, Newton, and Pickersgill to meet them and to paint them, that they might hang for ever
on his walls.” 152 Somerville was one of those immortalized on the walls of Murray’s dining
room.
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Figure 2-1. Thomas Phillips, a well-known society painter, also painted Samuel Taylor
Coleridge, Lord Byron, Sir Jospeh Banks, Humphry Davy, and Michael Faraday,
amongst others.
© National Portrait Gallery, London. (Source: Lithograph of Mary Somerville by
Mary Dawson Turner (née Palgrave), after Thomas Phillips, 1830s.)
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CHAPTER 3
LANDSCAPES OF GEOGRAPHY: SCIENCE, POLITICS, AND ART
In 1833 Madame de Laplace, the widow of the famous mathematician, took Somerville on
a visit to a French estate. Somerville, with her two daughters, was on an extended visit to France,
where they mingled with many of the established scientific figures of the day. Somerville found
herself charmed and described the park as being English in style, “very handsome and richly
planted and entirely of grass[,] a rare thing in France where there is so little verdure . . . it is done
with infinite taste and must have been at a great expense, quite in English style of luxury,
hothouses, hot-beds, fruit walls, flowers and in the park shady and grassy walks for summer,
sheltered and gravel walks for winter.” During this period Somerville also visited Jean-Jacques
Rousseau’s house and viewed the table on which he had written The New Eloise. She and her
daughters went for a long walk around Montmorency, and her daughters insisted on finding milk
fresh from the cow to drink. 1
For Somerville landscaped gardens, landscape paintings and their aesthetics, and “wild”
nature combined to form her understanding of the social and the natural world, an understanding
evident in Somerville’s third published book, Physical Geography (1848), which continued the
focus on connections that began with Connexion of the Physical Sciences. Unlike the best-known
physical geographer, Alexander von Humboldt, Somerville never traveled to many of the places
she discussed, nor did she carry out the kinds of experiments that historian Susan Faye Cannon
described as Humboldtian science, the collection of masses of data, carefully measured, and
covering everything from worldwide geomagnetic measurements to meteorological
1
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measurements on land and sea. 2 Instead, like many popularizers, she made use of the results of
the men (almost always) who made those measurements.
The nineteenth-century subject of physical geography covered far more than geography
today. Somerville defined it as:
a description of the earth, the sea, and the air, with their inhabitants animal and
vegetable, of the distribution of these organized beings, and the causes of that
distribution. Political and arbitrary divisions are disregarded, the sea and the land
are considered only with respect to those great features that have been stamped
upon them by the hand of the Almighty, and man himself is viewed but as a fellowinhabitant of the globe with other created things, yet influencing them to a certain
extent by his actions, and influenced in return. 3
A shorter definition was given by Henry Holland, a reviewer of the first edition of Physical
Geography. He described it as “that branch of science which embraces all matter, in all its forms
of existence, organized or inorganic, forming the great globe on which we dwell . . .” 4 Such a
broad definition included geology, natural history, astronomy, meteorology, and oceanography.
Rather than being a compilation of topics, Physical Geography is a synthesis, based on the work
of individual explorers such as Joseph Pentland, men embedded in national institutions such as
the British navy’s Edward Sabine and the United States Navy’s Matthew Maury, the scientific
figures who were part of Somerville’s network of correspondents, and the growing number of
2
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scientific books and journals. Physical Geography was the second most popular of Somerville’s
books, running through seven editions, with a total print run of 16,000 copies in Britain. 5
Physical Geography furnishes a strong example of the interconnections and influences of
culture on the science of the day, specifically among Romanticism, imperialism, industry, and
science. Somerville’s Romanticism grew out of her childhood experiences of nature and from her
interactions with the products of the Scottish Enlightenment. In addition, her British upper-class
understandings of how landscape shaped political, emotional, and scientific views of nature
ended up in her work. 6 This Romanticism, combined with her love of animals, predisposed her to
see not only nature’s influence on humanity, but also humanity’s influence on nature. Her
political views in general grew out of opposition to the Tory hegemony in Edinburgh in the late
eighteenth century and the common social injustices of the time. Somerville’s Romanticism was
of the kind that lauded progress—commercial, scientific, and industrial—yet lamented the
destruction of particular kinds of man-made landscapes, and also showed the beginnings of what
5
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we today would consider environmental awareness combined with a belief in humanity’s right to
make use of nature.
Today, it is considered a truism that the science of empire lay at the center of nineteenthcentury geography. 7 In his introduction to the facsimile of the first edition of Physical
Geography, James Secord writes of the book that “It is at once a significant contribution to
geology and natural history . . . and an endorsement of the virtues of civilization and empire.” 8
What exactly made up Somerville’s conceptions of civilization and empire and the place of
science will be discussed in this chapter, while the ways in which empire acted as a guarantor for
the circulation of science, technology, and progress will be discussed in the next chapter.
Certainly, styles of empire underwent change throughout the century. During most of
Somerville’s life, India was the focus of empire, and she died before the scramble for Africa and
the more aggressive forms of imperialism allowed by technology colored the nature of the
British Empire. 9 Closer to home, India played a role in her family that Somerville was well
aware of—a brother, uncles, and a nephew all served in India. Further, imperialism in the form
of commerce affected her. In Physical Geography, Somerville embeds commerce—the lifeblood
of empire—in science and industry. All were grounded in a strong assumption of progress. For
Somerville, the certainty of progress did not come from the actions and discoveries of
individuals, but from society and from the new science of social statistics. Ensuring progress had
7
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a price in the partial loss of individual free will, but it was a price worth paying. The certainty of
progress is constant throughout Somerville’s work, yet her private correspondence shows a
woman who was a close observer of the trials and tribulations of Britain and its empire, perhaps
especially so after her move to Italy in 1838. These tribulations, such as the “Catholic
Aggression” of 1850, Russian imperial designs, and even the growing power of the United
States, led her to privately question the inevitability of progress, at least from the British
perspective. 10
Historians have not paid significant attention to locating the influences on Physical
Geography. Elizabeth Patterson barely mentioned Physical Geography, focusing, as she did, on
Somerville’s years at the center of scientific life in Britain. Patterson did an excellent job of
locating Somerville within the scientific culture of the day, but in general she ignored the role of
science as part of the wider public culture. In addition, Patterson provided only one final and
very short chapter on Somerville’s life after leaving London, titled “Outside the Mainstream of
Science.” Patterson’s perspective, moreover, is focused solely on the personal practice of science
within a scientific community, rather than any cultural transmission of science. She wrote that,
“The wonder is that Mary Somerville did any science at all after leaving England. But she
continued with her studies and her work, under great disadvantage and far removed from the
scene of discoveries and researches.” 11 Here the concept of place plays an important role;
scientific work is best conducted in a location that is filled with others doing the same kind of
work. Science can only take place in certain locations that play host to networks of people
10
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engaged in the talking about and the doing of science. Dinner parties, letters, visits, all play a
part in the transmission of science within a scientific community.
Ironically, then, Physical Geography, a book written and updated for new editions mainly
in Italy did prove successful. Of course, it was not an original work of research, but Somerville
remained reliant on her scientific connections for much of the information she incorporated into
the book and occasionally complained about the lack of scientific society while living in Italy.
Later, the book was also intended for use as a textbook in Great Britain, the United States, and
India and might be considered to have a greater influence on science in terms of the education of
future scientists than her more mathematical work, which was written and published while
Somerville still lived in London. Thus, a broader conception of science practice than simply
localization in scientific centers such as London is essential in studying Somerville’s work.
Marie Sanderson, in her article on Somerville’s Physical Geography, focuses specifically
on Somerville’s science in the book, especially meteorology and climatology. 12 J. N. L. Baker
gives a history of physical geography as a discipline in the nineteenth century and Somerville’s
place within that developing discipline. 13 Katherine Neeley devotes a chapter to Physical
12
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Geography, a chapter which also includes Somerville’s final book on science, On Molecular and
Microscopic Science. While Neeley does give a description of the contents of the book, her focus
remains on Somerville’s use of language, the rhetoric of science borrowed from the eighteenthcentury scientific poets—“the idea that science was a pathway to God, a form of elevated
meditation, and that detailed examination of nature revealed the intricacy, drama, harmony, and
beauty that God had incorporated into the design of universe.” 14 While this rhetoric is a powerful
force in Somerville’s writing, there remain other influences worth examining.
In terms of structure, this chapter uses “landscapes” as its organizing principle. Here,
landscape operates in three different ways: the physical landscapes of the world, the sociocultural landscapes of Somerville’s life, and landscape as an aesthetic approach to the world. I
begin with the physical landscape of Somerville’s youth and aspects of the Scottish
Enlightenment that influenced her, move to the political landscape of Edinburgh, with examples
of her political inclinations later in life, and then combine these to develop Somerville’s own
ideas of physical landscapes and the picturesque. I will then attempt to tie together aspects of
Somerville’s thought that appears in Physical Geography, specifically Romanticism, its
emphasis on unity, and its connections to landscape, and will touch on how Somerville
embedded progress in the physical landscape of commerce, industry, morality, science, and
empire. The moral aspects of science in Somerville’s work drew some of their power from the
moral and aesthetic values embedded in ideas of landscape.

turn, became little more than political geography. (215-217). Not until after Somerville's death did geography
become a discipline in its own right.
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Landscapes of Youth
The physical landscape surrounding her childhood influenced Somerville’s approach to
nature for the rest of her life. Burntisland, the young Somerville’s home, was a quiet seaport
opposite Edinburgh and at the time little touched by industry. Somerville’s later recollections of
the area give it an almost idyllic quality: townspeople pasturing their cattle on the grassy plains
east of the town, heather covered hills, and a bay with a sandy beach. 15 While chores, such as
feeding the poultry, picking fruit for preserving, and looking after the dairy were a necessary part
of the young Somerville’s life, along with a spell at a boarding school in Musselburgh, sufficient
time was left to wander along the seashore and around the countryside. Reading Somerville’s
recollections of her time spent wandering gives a sense of almost absolute freedom. It must be
remembered, however, that Somerville wrote her autobiography in the last years of her life, and
she lived to ninety-two. While a golden glow of nostalgia is likely, there are other aspects of her
early life in which her descriptions are far less rosy, such as her life at boarding school, where
schoolmates regularly bathed her eyes to hide the evidence of her crying. Nonetheless, whatever
her real feelings at the time, whether loneliness at the lack of socially suitable friends or
undiluted happiness at escaping from her school, Somerville’s wanderings gave her an
experience of nature that was direct and not mediated via other people. She wrote: “I never cared
for dolls, and had no one to play with me. I amused myself in the garden, which was much
frequented by birds. I knew most of them, their flight and their habits.” 16 This love of birds
continued throughout her life; late in life Somerville described the sorrow she felt at the death of
15
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a pet sparrow, which she had trained to sit on her shoulder and eat out of her mouth, a subject
that will be followed up in chapter six.
Somerville’s father spent a significant amount of time tending his flowers, which were
given the prime spots in the garden, yet the garden was not simply a place of beauty, for it also
fed the family with its fruit trees and vegetables. Utility was matched with pleasure. In addition,
nature itself could be improved. When the grass in front of the house was considered lacking
because it did not form a “fine even turf,” it was dug up and sown with better seed. Yet, even
here, nature was not something passive that was simply acted on by people—Somerville
recollected how the new and better grass was accompanied by unwanted thistles and groundsel,
which in turn attracted large numbers of goldfinches, birds that Somerville enjoyed watching.
Somerville grew up with a sense of nature as something to be acted on and something which
acted in its own right. 17
Somerville described her young childhood as being allowed to “grow up a wild
creature.”After a year spent confined within a boarding school between the ages of eleven and
twelve , which she hated, Somerville returned home and was like a “wild animal escaped out of a
cage.” 18 The use of the term “wild” suggests untamed, that there were no limits placed on how
she experienced the world around her. Somerville now ranged far beyond the garden and
explored the countryside on her own. She spent hours wading in rock pools examining starfish
and sea urchins, making collections of shells and of plant fossils, collecting birds eggs, and
learning the common names of all the plants around. Somerville writes of her fossil collecting:
There was a small pier on the sands for shipping limestone brought from the coal
mines inland. I was astonished to see the surface of these blocks of stone covered
17
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with beautiful impressions of what seemed to be leaves; how they got there I could
not imagine, but I picked up the broken bits, and even large pieces, and brought
them to my repository.19
This repository included seashells and birds eggs. Watching marine life, writes Somerville,
gave curiosity and amusement to an otherwise lonely life. She waded amongst seaweed and, with
a few exceptions, “knew the names of none, though I was well acquainted with and admired
many of these beautiful plants.” 20 Learning clearly was not necessary to a deep appreciation of
nature.
Nature could also be terrifying. Somerville dreaded lightning and thunder, and when
watching “the magnificent displays of the Aurora, which frequently occurred, they seemed to be
so nearly allied to lightning that I was somewhat afraid of them. At an earlier period of my life
there was a comet, which I dreaded exceedingly.” 21 Somerville’s unlearned experience of nature
was of power, beauty, and human interaction. The landscape and its natural treasures of fossils
and shells also helped provide the curiosity that was such a feature of Somerville throughout her
life.
At the age of thirteen or fourteen, Somerville visited Jedburgh and for the first time met
her uncle-by-marriage, Thomas Somerville, minister of the Scottish church at Jedburgh, who
became her father-in-law on the occasion of her second marriage. Of the experience, Somerville
wrote: “For the first time in my life, I met in my uncle, . . . a friend who approved of my thirst
for knowledge.” 22 In such an accommodating setting, Somerville was again exposed to the
proximity of the beautiful and the useful. The minister’s garden was full of vegetables and fruit
19
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trees, some so old that it was said they had been planted by the monks of Jedburgh Abbey,
historic inhabitants of the “fine ancient abbey” which bordered the family’s garden and which
still served as the parish church (see image at end of chapter). 23
The eighteenth century had seen a tremendous increase in interest in architectural relics.
Antiquarians sought to preserve the past and were soon followed by well-off travelers who
wanted to enjoy the scenery. By the end of the eighteenth century certain landscapes had become
well-known in their own right, such as Tintern Abbey and the Wye Valley, already famous
before William Wordsworth wrote “Lines, written a few miles above Tintern Abbey.” In this
approach to nature, nature becomes more than simply a physical landscape, it becomes a vital
part of mental life, or, as Stephen Hebron describes Wordsworth’s poetic response, “not only a
meditation on the past but also a confident look to the future, and the landscape . . . becomes part
of the interplay between the poet’s memories and the progress of his thoughts.” It is “a
declaration of faith, a visionary belief in the sustaining power of the natural world . . .” 24
Wordsworth wrote his poem a few years after Somerville’s first visit to Jedburgh, but by
that time emotional responses to landscapes were common. Of course, it is also likely that
Somerville, writing late in life, cast this kind of landscape in a stronger light than when she first
experienced it. Yet, this is also the point that Hebron makes, that landscapes could be used and
later reused by memory to influence emotions.
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Views of the ruined abbey combined with the Jed valley gave Somerville a rich visual
experience. Of the Jed valley, she wrote:
The precipitous banks of red sandstone are richly clothed in vegetation, some of the
trees ancient and very fine, especially the magnificent one called the capon tree,
and the lofty king of the wood, remnants of the fine forests which at one time had
covered the country. An inland scene was new to me, and I was never tired of
admiring the tree-crowned scaurs or precipices, where the rich glow of the red
sandstone harmonized so well with the autumnal tints of the foliage. 25
Such experiences provided a view of nature and the landscapes of that nature that
influenced her for the rest of her life. Of a tour of the Scottish Highlands as a young adult, she
wrote of herself as a great admirer of the poet Ossian “and viewed the grand and beautiful
scenery with awe; and my father, who was of a romantic disposition, smiled at my enthusiastic
admiration of the eagles as they soared above the mountains.” 26
Ossian was a powerful cultural influence in the last third of the of the eighteenth century,
and even into the nineteenth and twentieth century. What are described as the Ossianic
publications include: Fragments of Ancient Poetry, (1760), Fingal (1762), Temora, (1763), and
The Works of Ossian, the Son of Fingal (1765). At the time of publication they were generally
accepted as authentic translations into English of the songs of third-century Gaelic bards.
Controversy as to their authenticity soon erupted, however, with the most famous doubter being
Samuel Johnson, who in the 1770s launched an attack on James Macpherson, the “translator” of
the Gaelic poetry, and whom Johnson considered a complete cheat. In 1805, the Report on
Ossian showed that whatever McPherson had produced, it was certainly not a literal translation.
It is generally accepted today that Macpherson’s work “ranged from something approaching
25
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conventional translation . . . through free adaptation, loosely based on authentic plots and
incidents, to complete fabrication.” 27
By the early nineteenth century, despite the general acceptance that these works were not
simple translations, they remained popular and influential. Macpherson’s work influenced the
German Romantics, including Hölderlin, Herder, and Goethe. 28 Also influenced were some of
the English Romantic poets such as William Wordsworth, although he later repudiated the
Ossianic influence. Walter Scott, despite recognizing the question of authenticity, wrote of the
Ossianic publications as being immensely influential on European poetry of the era. 29 What
explains such influence, not only on major literary figures but also on such unimportant people
as the young Mary Somerville? John Dwyer argues that the “poems fuelled important sociocultural fires which could perhaps be dampened but not easily extinguished by accusations of
forgery.” 30 In other words, Macpherson’s work reflected (and also influenced) late
27
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Enlightenment culture far more than it reflected third century Gaelic culture, especially in its use
of the sublime and the sentimental, both powerful tools of the late Enlightenment in shaping
ideas of culture, social relations, and relations to nature.
The sublime played an important part in Somerville’s books. Of Physical Geography,
Neeley writes that
Somerville puts the reader in the position of spectator or audience at the contest of
conflicting forces in nature. Sometimes the theme is explicitly cast as theater . . .
Sometimes it is a spectacle of richness, plentitude, and exuberance. Sometimes it is
a landscape of desolation. Either way, Somerville is able to create a sense of drama
and evoke the sublime in her description of natural forces. In nature as epic theater,
we see drama, spectacle, and conflict at both the microscopic and macroscopic
levels. 31
Neeley recognizes the influence of Ossian and writes that the poems “most likely played a
formative role in developing [Somerville’s] mastery of the scientific sublime.” 32 Indeed, Hugh
Blair, member of the Scottish literati, professor at Edinburgh University, moderate minister in
the Church of Scotland, close friend of Somerville’s maternal grandfather and admirer of the
young Somerville’s landscape paintings, was the man who did the most to give a critical seal of
approval to the poems through his influential preface to Macpherson’s work.
That Ossian is a master of the sublime is evidenced, according to Blair, in those
passages in which he demonstrates the force of nature or nature’s man, the mighty
Fingal. Sublimity may also be seen in the entire machinery of the epic, including
godlike opponents who shake the ground with their blows; marvellous ghosts
whose thundering steps are felt across the oceans; and a natural environment harsh
and untamed. 33
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Yet the Ossianic sublime on its own is unlikely to completely explain Somerville’s
attachment to the poems. Another possible reason for Somerville’s interest in Ossian was the
poems portrayal of the treatment of women, what Dwyer describes as “a remarkably refined
attitude towards the female sex.” 34 Eighteenth-century readers commented on this aspect of the
poem, with Blair, for example, using the term “the utmost tenderness” in describing how
Ossian’s father spoke about his love for his first wife. 35 In these poems affection, respect, trust,
and friendship can exist between men and women.
Dwyer writes that moderate eighteenth-century Scottish writers and moralists, men such as
Blair, were moving away from the earlier focus on a rather stern civic ethics and towards a
greater engagement with feeling and sentiment, leading to a focus on different kinds of
relationships, such as that between parent and children, siblings, friends, and, most of all, to that
of love between a man and a woman. This bond in the Ossian poems had an ethical aspect and
was felt by men such as Blair to have the potential to reconstitute social relations, an approach
that would allow a greater cultural space for women. 36
In addition, it is likely that the poems and writings about the poems as part of the Scottish
Enlightenment influenced not only Somerville’s literary techniques but also helped form and
reinforce her attitudes to gender, social hierarchies, and relations to nature. Neeley adds that the
Ossianic influence on Somerville may well have included that of “the sense of nature speaking to
34
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her [which] seems to have stayed with her throughout her lifetime” 37 Certainly, nature speaks in
the Ossianic poems, but people’s actions also speak through the language of nature. For example,
during a battle in Ireland against the Scandinavian enemy, “Fair Ryno as lightning gleamed
along: dark Fillan rushed like the shade of autumn.” Or, on Ryno’s death, “His son! that was like
a beam of fire by night on a hill; when the forests sink down in its course, and the traveller
trembles at the sound! But the winds drive it beyond the steep. It sinks from sight, and darkness
prevails.” 38 Nature is never unmediated; even when it appears to speak directly, it speaks via
Ossian, who is in turn heavily mediated by McPherson. Nature plays a large role in the poems,
but it is the bard, Ossian, who really speaks of, and for, nature.
The moral functions of Ossian the bard were of great importance to men such as Blair. “It
was the ethical combined with the aesthetic function of the bard,” writes Dwyer, “which gave
him a particular status in the social group to which he belonged.” 39 Somerville, in her books,
takes on the role of bard, speaking for nature in moral, aesthetic as well as scientific terms. Just
as a bard required certain skills to be respected, a nineteenth-century translator of science
required certain skills, skills that could only be developed in a certain kind of society. The kind
of society developing in Scotland in the second half of the eighteenth century was of great
importance to the Scottish literati, including moderate Presbyterian ministers such as Blair, who
wrote about issues of rank and authority and sought to defend social hierarchies. 40
Ossian was even put to use justifying the various stages of society and of its social
stratifications, specifically those existing in the second half of the eighteenth century.
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Macpherson, himself, uses Ossian to differentiate between three different periods of history:
early stages of society, such as that of Ossian, where people were connected to each other
through ties of blood and friendship; the middle stages, where private property caused the decay
of these links and the development of “artificial” links; and, finally, the modern period, which
provided security, law, government, and a strong social hierarchy. This period allowed some the
“leisure to cultivate the mind, and to restore it, with reflection, to a primeval dignity of
sentiment,” and thus linked the first and third periods by completely bypassing the second. 41
Such a statement would likely have met with the approval of Somerville, who was a great
believer in social hierarchy. The structural underpinnings of science, who could do science, and
what was required for science to be produced, was precisely this kind of “modern” society,
which for a few produced freedom from the need to pursue money allied to a stable,
sophisticated society that could support a scientific culture. The kind of society characteristic of
Macpherson’s second stage is perhaps represented in a letter to Somerville from an American
acquaintance, Henry Bowditch, after his return to the United States.
[T]he atmosphere of America is chiefly composed of base political partisanship and
love of money….Here and there is a [group] of chosen ones who discuss subjects
of sublimer import, but they are few and radicalism is the epithet applies to them. I
would see among our young men that quiet yet earnest state of being, found among
students in Europe, where, without undue hope or foolish fear beautiful science is
pursued for herself alone. 42
For Bowditch, the kind of society Somerville and her scientific friends provided is directly
opposed to the vulgarity and pursuit of money. Of course, to pursue science “for herself alone”
required sufficient leisure and money to allow for such reflection, the lack of which proved to be
a major problem to Somerville, as will be seen in the next chapter.
41
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Somerville’s belief in a strong social hierarchy to maintain standards comes through
clearly in a letter in which she describes her daughters’ and her own position. “I should call them
[Mary and Martha Somerville], (and perhaps myself) aristocratical republicans; they delight in
every thing that is liberal, but are revolted at the idea of plebian vulgarity; they admire antiquity
of family and high blood, but detest aristocratical pride and consequence.” 43 In the first draft of
her autobiography, as well as in the published version, she wrote that her “liberal opinions both
in religion and in politics have increased with my years, yet I never was republican. I always
considered a highly educated aristocracy essential not only for good government but for the
refinement of a people.” 44
Somerville’s approach to science was influenced by her youthful experiences of nature and
her experiences of aspects of the Scottish Enlightenment. It involved an openness to nature
unmediated by others, but a nature that was often shaped to or influenced by human purposes,
such as family gardens and river valleys. Socially, her approach was mediated through the
Scottish Enlightenment via literary objects such as the much beloved poems of Ossian.
Political Landscapes
As a woman, Somerville was not considered by her society to have any politics that
counted, at least not publicly, yet in her correspondence and in her autobiography, Somerville
was a self-declared Whig. According to her autobiography, it was the political and religious
landscape of 1790s Scotland that turned her into a committed Whig. Somerville refers to
injustices and maladministration at home as a driving force for political dissension. Coming from
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a strongly Tory family, she wrote that it was what she considered the unjustified abuse of Whigs
(including by her father) that turned her into a Whig.
The unjust and exaggerated abuse of the Liberal party made me a Liberal. From my
earliest years my mind revolted against oppression and tyranny, and I resented the
injustice of the world in denying all those privileges of education to my sex which
were so lavishly bestowed on men. My liberal opinions, both in religion and
politics, have remained unchanged (or rather, have advanced) throughout my life. 45
In the paragraph just before the quoted section, Somerville writes that her father once told
her that if a man should cut off his pigtail (the Liberals wore their hair short), then “the head
should go with it.” Interestingly, she combines educational injustices against women with the
general oppression and illiberality of Scotland at this time.
Much the same narrative drove George Combe, the Edinburgh-based lawyer and
phrenological educator, to become a liberal. In his autobiography he describes how his father had
assisted a poor widow and her two sons, one of whom was press ganged into the navy.
It is impossible to describe the horror and indignation with which this event filled
me. It gave the first rude shock to my feelings, which had hitherto been those of
respect, towards the ruling powers of the State... This incident converted me from a
loyal, trusting, natural tory child (I say natural, for I had heard nothing of political
parties in those days,) into a demagogue and reformer; and innumerable acts of a
harsh and occasionally of an immoral character perpetrated in name of the
government subsequently deepened the impression. 46
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At the time, Edinburgh was not a comfortable place for reformers, a response, in large part,
to the French Revolution. According to Henry Cockburn, then a young Scottish lawyer and
Whig, “Every thing rung, and was connected, with the Revolution in France; which, for above
twenty years, was, or was made, the all in all. Every thing, not this or that thing, but literally
every thing, was soaked in this one event.” 47 According to Cockburn, Scottish Toryism defined
itself as in opposition to all innovation and all reformers were tarred with the Jacobin brush; a
public adherence to Whiggism entailed risks, especially for those involved in the legal
profession. Thomas Muir, another solicitor, had been transported to Botany Bay for sedition,
simply for his politics. Private dinner parties of Whigs were spied upon and names taken, and
Cockburn added that he doubted whether any public meetings of a political nature were held
between 1795 and 1820. 48
This, then, was the background against which Somerville formed her political opinions. On
her return to Scotland after the death of her first husband in 1807, she met and began to move in
the small Whig circle of Edinburgh, which included men involved with the Edinburgh Review,
the Whig periodical, men such as Henry Brougham, the Whig reformer (founder of the Society
for the Diffusion of Useful Knowledge and later Lord Chancellor) and Sydney Smith. Of the
liberal men running the Review she wrote, “Their powerful articles gave a severe and lasting
blow to the oppressive and illiberal spirit which had hitherto prevailed.” 49
Underlying Somerville’s reformist tendencies were concerns shared by both Whigs and
Tories, concerns about stability, preventing revolution, and controlling the lower classes.
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Somerville supported the reform parliament of 1830, but also found much to worry her,
including interference by Irish members, the newness of the political machinery, and overall a
“medley…of despotism and liberty.” 50
From 1838, Somerville lived mainly in Italy. She supported the unification of Italy and
admired some of the leading politicians supporting unification. Her daughter, Martha, wrote of
this period in the late 1850s.
She lived to see this great revolution . . . My mother had always firm faith in this
result, and it was with inexpressible pleasure she watched its completion. Our
intimacy with the leading politicians both in Tuscany and Piedmont naturally added
to our interest. Ricasoli, Menabrea, Peruzzi, Minghetti, &c., we knew intimately, as
well as Camillo Cavour, the greatest statesman Italy ever produced. 51
Somerville’s admiration of two of the great figures of Italian independence, Cavour and
Giuseppe Garibaldi, contrasts with her dislike of that other figure of independence, Giuseppe
Mazzini, whom she described as “that wretch Mazzini.” 52 By the 1850s Garibaldi had given up
on liberating Italy without the help of the Piedmontese monarchy, whereas Mazzini rejected the
monarchy and opposed Cavour. From Somerville’s liberal perspective, a top down revolution
with aristocratic support was to be preferred to a bottom up one. Somerville also found
Garibaldi’s personality far more appealing, describing the scene of the injured hero being carried
ashore in 1862 as one where Garibaldi was “calm, exceedingly dignified and gentlemanly and so
gentle and kind that he fascinates everyone.” 53
Support for a constitutional, but not republican, government in Italy and opposition to
interference by the Austro-Hungarian Empire, as well as the British Empire on behalf of the
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Austrians, co-existed happily with Somerville’s support and belief in the British Empire. For
Somerville, the empire was a guarantor of progress and this rosy view of empire permeates
Physical Geography. Yet Somerville was also an inheritor of less positive assessments of
empire.
Eighteenth-century books on geography had not taken such a sanguine view of empire and
its connections to commerce. William Guthrie’s Geographical Grammar (1770) argued that the
then unhappy state of England, “the remarkable self-dissatisfaction of the English, which too
often proceeds to acts of suicide,” was due to too much commerce. Robert J. Mayhew in
Enlightenment Geography writes that Guthrie’s analysis was similar to that of many who were
part of the Scottish Enlightenment, especially Adam Ferguson, who worried that commerce
would damage the civic virtue of the nation. Commercial expansion could be just as dangerous
as a geographic expansion of empire. Guthrie wrote: “Great Britain is at present that kingdom in
Europe which enjoys the greatest prosperity and glory. She ought to be the more attentive
therefore to preserve so brilliant an existence. The spirit of conquest neither suits with her
physical situation, nor with her political constitution.” The problem lay in the military an empire
required, which would lead to the loss of liberty and to the establishment of an absolute
monarchy. Such Enlightenment concerns over liberty were part of an unease at Britain’s role in
the American Revolution. 54
Responses to the revolution varied from the Lords’ Protest of 1775, which maintained that
“we cannot look upon our fellow subjects in America in any other light but as freemen driven to
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resistance by acts of oppression and violence,” to the burning of the effigies of American
leaders. 55 Inherent in the imperial project were concepts of virtue, morality, and liberty, all of
which came into question in a war that was being waged against British colonists who insisted on
their own claims to virtue, morality, and liberty. In addition, mercantilism lay at the heart of the
imperial project and its role in encouraging luxury and profligacy came under scrutiny,
especially in terms of their corrupting effects on virtue. 56
From a political perspective, Physical Geography incorporated a commercial and
expansionist approach to empire, couched not in the language of virtue, but in the language of
progress. This shift is accomplished by a focus on circulation, a circulation not only of goods,
but also of an accompanying knowledge that included scientific knowledge. This theme will be
taken up in the next chapter.
The Power of Landscape
Landscapes, whether the physical landscapes of youth or the political and literary
landscapes of Scotland, influenced Somerville, who carried these influences into her views of
gender, progress, science, and technology. This section examines political representations of
physical landscapes and the influences on Somerville’s own landscape paintings as a source for
her views. Understandings of progress—improvements both material and moral—played a
central role in how Somerville connected conceptions of landscape to the role of science and
technology.
But, first, a note on the use of term technology, which is anachronistic for this time period.
Somerville, and others who wrote on what we would call technology, such as her friends Charles
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Babbage and William Whewell, tended to use terms such as manufactures and machinery. For
example the title of Babbage’s book on industry is On the Economy of Machinery and
Manufactures (London, 1833). The concept of technology having its own domain separate from
that of the manufacturing sphere did not yet exist. I begin with the word “technology” as it is a
familiar one, but this section will show that the components of what we might consider
technology—as a branch of knowledge in its own right—do not map directly onto Somerville’s
conceptions. When, therefore, I refer to technology in Somerville’s thought, I mean Somerville’s
broad understanding of material improvement set within a developmental framework, and often
guaranteed by the British Empire.
Geography, landscape, and even landscape paintings contain political and
scientific/technological implications, and in the case of Physical Geography, implications for
empire. In his book, Landscape, Nature, and the Body Politic, Kenneth Robert Olwig stresses the
connections between landscapes and political desires. For instance: “It was at this time
[eighteenth century Britain] that the land in landscape was reduced to the status of a stage floor
upon which to envision progressive scenes of (nation-state/imperial) improvement for a country
now reified as countryside.” 57 Adding to this view, Nigel Everett, in his The Tory View of
Landscape, sets up a tension between benevolence and progress, where benevolence (Tory in
nature) saw Englishness tied to the land in complex webs of hierarchy and responsibility and
where everyone from gentleman to dairymaid owed responsibility and received a just due. This
idealization of a busy, contented rural life unpolluted by improvement and, especially,
unindustrialized, was tied in a very visual sense to the concept of landscape and was opposed to a
“narrowly commercial conception of life and associated with a romantic sensibility to the ideas
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of continuity and tradition felt to be embodied in certain kinds of English landscape.” 58 Though
Somerville was a Whig, this concept of continuity plays into her views of landscape and is
clearly articulated in Physical Geography.
The very term landscape originally had a non-visual meaning. Olwig makes the case that
landscape painting in the seventeenth century was of “representing, and making concrete, the
more abstract, social idea of landscape expressed by representative legal bodies and the law they
generated.” 59 In the battle between centralizing and absolutizing monarchies such as that of
James I (James VI of Scotland) and a parliament that felt it represented and owed allegiance to
the land rather than the king, visual strategies were deployed as a tool to create images of unified
physical landscapes that reflected attempts to erase these customary separations (such as between
England and Scotland). 60 Later, I will argue that books like Somerville’s Physical Geography,
global in its intent, also erased traditional separations and recreated them for a growing British
Empire.
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As an early example of this process in action, Olwig uses the Danish conquest of
Dithsmarschen (now in the northern Netherlands) in the sixteenth century. After conquest, its
traditional landscape representation as a political and representative body shifted to that of a
physical representation—a province of the Danish state mapped and pictorialized as part of
Danish territory. Using armies first, and then text, maps, and graphics, this geographical
imperative tied together territories such as Dithmarschen, Schleswig-Holstein, and the Danish
state as both a union of people and territory. 61
From visually representing landscapes as physical land, it was not a great step to physically
changing the landscape. In eighteenth-century Britain, this occurred when a politically and
financially powerful gentry physically changed the land, transforming it, writes Olwig, “into
what came to be perceived as the natural countryside of Britain.” 62 The “natural” countryside
that Somerville so admired was created by those at the top of the social hierarchy, a creation of
which Somerville was well aware.
While the nineteenth century is seen as the century of industrialization, of poor laws, of
political economy and progress at all costs, these beginnings, as well as their oppositions, were
firmly situated in the eighteenth century. Increasing wealth flowing in from India and the West
Indies created a monied group whose wealth was not tied to land. Such people did not, however,
ignore land. Instead, they set about buying landed estates and engaging in conspicuous
consumption, which often included the complete remodeling of the surrounding countryside. The
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newly monied class and the gentry took up earlier ideas and techniques of developing the British
nation and transferred them to the smaller scale of their own estates. 63
Land improvement and the responses to it encapsulate the various eighteenth-century
views on landscape and the beliefs, moral, economic, and political, that were embedded in the
land, including views on progress. For some, land improvements could be seen not as public
benefits but clever schemes to enrich only a few. Enclosures, where previously public lands were
fenced off and often ended in the hands of already well-off landowners, only made the lot of the
poor even more miserable. Contrasted to this was the Tory image of benevolence and public
good, a generally static conception where moderate levels of work produced a humble and
contented happiness, where the local squire or landowner held the best interests of his social
inferiors to heart and was generous to the poor, who were considered to be a constant part of the
landscape and to whom a duty was owed. 64
The Whig perception of improvement was very different. Enclosure meant turning weedridden unproductive lands to good use by those who had the knowledge to do so. The end result,
however, was the clear demarcation of what Everett describes as “personal property from the
common, the rustic, the public.” Furthermore, the Whig conception of landscape did not
differentiate between power over private property and the aesthetic values associated with that
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land. The two went hand-in-hand in the case of such figures as “Capability” Brown, who created
vistas through the use of artificial lakes, tree belts screening unwanted views, and ha-has (hidden
ditches that kept out unwanted livestock and humans) to give a sense of uninterrupted ownership
and control as far as the owner’s eye could see. 65 For Mary Somerville the tensions between
these two approaches, the Whig rush to progress and the Tory impulse to conserve, produced a
tension that, as will be shown later in this section, was visible in her work and in her letters.
Somerville was trained as a painter by Alexander Nasmyth, the best-known Scottish
landscape painter in the eighteenth century (from whom she first learned of Euclid and
perspective). In her autobiography, Somerville writes that Nasmyth said “that the cleverest
young lady he ever taught was Miss Mary Fairfax.” 66 The Edinburgh-based Nasmyth came from
a family long interested in architecture and landscape gardening. Nasmyth added a technical bent
and, especially, painting to the family interests, becoming the founder of the landscape painting
school of Scotland. 67 His fascination with scientific progress, along with his mathematical
knowledge and technical interests led him into technical pursuits, which included improvements
to bridge building, hot compression riveting, paddle steamers, screw propellers and steam engine
design. 68
This mingling of interests in art, science, and “technology” was also characteristic of Mary
Somerville, and it is likely that she received some of her earliest exposure to these topics while a
student of Nasmyth. In her autobiography, she writes of him, “Mr Nasmyth besides being a good
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artist, was clever, well-informed, and had a great deal of imagination.” 69 This experience,
combined with her early experiences of the countryside around Burntisland, likely shaped her
approach to landscape. Her inclusive approach also ignited her passion for photography in 1843,
when she asked her astronomer friend and photography pioneer John Herschel for information
on the subject, especially the new daguerreotype process, and on his researches. Next year, on a
visit to England her fascination had increased and Herschel helped her get photographic
apparatus and books “sufficient to keep me busy for a very long time.” 70
Of course, as with any visual medium, viewers must learn how to see. The Scottish
Common Sense philosopher Dugald Stewart, a good friend of Nasmyth, argued that it was poems
such as The Seasons, one of the first “landscape” poems, that taught people to see their
surroundings in a painterly way. In Stewart’s own words:
The intellectual eye is “purged of its film”; and things the most familiar and
unnoticed disclose charms invisible before. The same objects and events which
were lately beheld with indifference, occupy now all the powers and capacities of
the soul; the contrast between the present and the past serving only to enhance and
to endear so unlooked for an acquisition. 71
It was such artists as Nasmyth who helped lead people to physically appreciate the
landscape of Scotland. Perhaps unsurprisingly, Nasmyth was a friend of Scotland’s most famous
poet, Robert Burns, and painted his portrait. Improving the landscape was as important for a
landscape painter like Nasmyth as it was for the great Whig landowners. For the Scottish
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Archibald Alison, author of Essays on the Nature and Principles of Taste (1790), views were
composed to allow the
compositions of form, more pure and more perfect than any that nature ever
presents . . . Ideal beauty is at last perceived, which it is the loftiest ambition of the
artist to feel and to express . . . and which . . . is capable of producing emotions of a
more exquisite and profound delight, than nature herself is ever destined to
awaken. 72
Somerville’s views of improving the environment with technology have parallels with this
visual approach of improving nature. Such views, as will be evident in the next chapter, were
accompanied by a moral improvement as a consequence of the emotions produced. Both the
paintbrush and technology were tools to improve on nature for human material and moral
benefit. Alison is quite explicit in his view of the moral benefits of a fine landscape, no aspect of
which
is not fitted to awaken us to moral emotion—to lead us, when once the key of our
imagination is struck, to trains of fascinating and of endless imagery; and in the
indulgence of them to make our bosoms either glow with conceptions of mental
excellence, or melt in the dreams of moral good . . . there is not a cord , perhaps, of
the human heart which may not be awakened by their influence. 73
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Interestingly, Nasmyth was also a well-regarded landscape designer and was called upon
by the Scottish gentry and nobility to create landscapes on their estates. Olwig notes that the
seventeenth-century formalized garden turned into the eighteenth-century landscaped garden
where the gardens were
oriented toward the surrounding countryside and were consciously blended with it
as “natural” landscape scenery. The boundary between garden and countryside was
deliberately blurred by erecting the fence in a ditch, below eye level, so that there
seemed to be no barrier between the garden and the outside world. 74
In this way, boundaries could be erased. Somerville painted for the rest of her life. As a
teenager she impressed Hugh Blair. Blair, a friend of Somerville’s grandfather and promoter of
James Macpherson’s work, wrote to thank the approximately sixteen-year old Somerville for the
loan of some of her landscape paintings. “The two morning and evening views—one of
Lochness, and the other of Elcho Castle—which make fine companions . . . were also highly
admired. . . . I found the placidity of the scene in Elcho Castle, with the cottages among the trees,
dwelt most on my imagination, thought he gaiety and brightness of the morning sky in the other
has also exquisite beauty.” 75 Somerville’s house in London contained her paintings. When living
in Rome she visited nearby villas for painting sessions, while in Tuscany she painted mountain
views. 76
Somerville’s own landscape paintings (undated) show a powerful, though occasionally
tranquil, nature (see end of chapter for several of her paintings). 77 Nature, in its power, was also
an experience that was strongly felt, even later in life. For example, Somerville wrote to her son
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of a storm over Lake Cuomo: “I never in my life shall forget the magnificence of the lightning
and the grandeur of the thunder that night, it never ceased so that you might have read... & there
was a perpetual roar for about 5 hours. I have quite got the better of my fears and was on the
balcony as long as the wind and rain would permit & then at the window.” 78 Less dramatic
aspects of nature were also enjoyed. “You have no idea of the beauty of the country just now our
table is covered with violets & anemonies &... and many other wild flowers. The fields at the...
Doria Villa are covered with them and now I have added drawing to my other amusements.” 79
For the woman trained in the techniques of representing landscape, it might not be too far
fetched to ask whether this approach can be extended to science. That is, are there connections
between Somerville’s unifying approach to science and its spiritually uplifting aspects and
landscape painting? Furthermore, can the perspective of a person surveying the surrounding
landscape from the landscaped garden be translated to Somerville’s perspectives in her books, a
combination of both being in the science but also to a certain extent, a God’s eye view of a globe
without barriers?
In early nineteenth-century Britain placing knowledge within a spatial context was
common. Both Nichols’ and Whewell’s responses to Somerville’s work as discussed in the
previous chapter fit into this approach. Literary historian Alice Jenkins indicates that such an
approach was used when “writers wanted to use a shift of rhetorical gear to indicate a shift of
perspective, often to a broad overview of a particular argument.” 80 Somerville’s own work in On
the Connexion of the Physical Sciences, itself derived from the “Preliminary Dissertation,” made
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use of this spatial approach in its linking of the branches of the physical sciences. Such a
landscape of knowledge gave the reader a place from which to survey the field, as it were, and
any improvements made.
Despite Somerville’s belief in progress, when the drive to improve clashed with a
landscape she held dear, it was clear where her sympathies lay.
In spring we went to Burntisland which I found sadly changed. Enormous shoals of
herrings had come up the Firth, the very sea was rippled by them . . . birds and
whales were seen spouting in various directions, the scene was animated and
interesting but the primitive simplicity of the little town was gone. Multitudes of
strangers had come to profit by the fishery and speculators built ugly brick houses
[in the area] for salting and smoking the fish, the fields in the vicinity were
manured with the offall(sic) and the fish themselves; the air was tainted, the place
became uninhabitable & our house and gardens were sold. 81
Part of the reason for Somerville’s disgust might be due to the emphasis on a purely
commercial progress, one that did not necessarily contribute to what she saw as the advance of
humanity—an advance that was technological, moral, and spiritual. But even in the situation
where the case might appear to be more clear cut, as with railways, she also opposed their
infringement on the landscapes that she held most dear. In a letter to her brother, then living in
Scotland, she describes her feelings at the changes railways bring. “I have just heard …that…you
have been worried to death [by] these detestable railroads coming under your very eyes, it is
really hard that no nook the most retired is free form their annoyance.” 82 Somerville’s rejection
of some of the products of industrialization is perhaps not surprising. She did not come from the
industrializing middle classes, but rather from the poorer and more junior parts of the
landholding gentry who went into the professions of the church or the military. Childhood visits
to the estates of relatives along with her own wanderings in the coastlands around Edinburgh fed
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her a vision of “wild” lands and British estate gardens, which in turn were associated and valued
for their moral, aesthetic, and emotional value, combined with an acknowledgment of them as
human created and “improved”; that is, improved nature must have a specific purpose that went
beyond the purely commercial.
Somerville even studied French theater and painting via the same framework. After
visiting an exhibition of painting in Paris in 1833, Somerville described them as second rate
compared to English art. Forming judgments in a foreign country proved difficult, for “here is
virtue enough to reject what is bad and wickedness enough to paint them. So in society all our
acquaintances deprecate the immorality of the French press and stage, yet these works sell and
the theatres are always full.” Art must also serve the same purposes as landscapes. 83
Somerville’s dedication to certain kinds of landscape at the expense of progress, even the
progress of women, is made clear by her reaction to the French laws of inheritance while visiting
France in 1833. While acknowledging the fairness of an equal division of property, especially to
women, Somerville, whose name appeared first in J. S. Mill’s petition to parliament to give
women the vote, laments in a letter to her son Woronzow Greig that if such a law were ever
adopted in England, then:
adieu to the beauty of the country[,] the old trees will be cut down, the fine parks
destroyed, the beautiful houses and castles demolished and the whole turned into as
dreary a waste as France where no cottages or gentlemans seats breaks the
monotony of eternal ill cultivated . . . [land] . . . without hedgerows. 84
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Domestic, private life and its continuities and sentiments provided as much in the way of
connection as did physical landscapes. In Physical Geography Somerville combines progress,
private life, and landscape in one short paragraph, again to the detriment of women.
Among the objects which tend to the improvement of our race, the flower-garden
and the park adorned with native and foreign trees have no small share: they are the
greatest ornaments of the British Islands; and the love of a country life, which is so
strong a passion, is chiefly owing to the law of primogeniture, by which the head of
a family is secured in the possession and transmission of his undivided estate, and
therefore each generation takes pride and pleasure in adorning the home of its
forefathers. 85
Again, the role of human-mediated nature in improving people is acknowledged, along
with the costs to women. Equally approvingly, she wrote of the technological spirit of
improvement that sought to annihilate space and time. The first paragraph of the first edition of
Physical Geography (1848) ran thus:
The change produced in the civilized world within a few years, by the application
of the powers of nature to locomotion, is so astonishing, that it leads to a
consideration of the influence of man on the material world, his relation with
regard to animate and inanimate beings, and the causes which have had the greatest
effect on the physical, moral, and intellectual condition of the human race. 86
The improvements of manufacturing and industry fascinated Somerville. In the same letter
to her publisher where she passes on news about the Lyells, who were off to study volcanoes in
Sicily and Naples, she thanks Murray for sending her a book on the life of George Stephenson,
the pioneer of locomotive steam engines. 87 In addition, the unpublished manuscript of
Somerville’s autobiography describes, at the very least, a strong interest in technology. She
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writes that on the trip to London after her husband was appointed to the Army Medical Board,
they stopped at Birmingham to see Watt and Bolton’s manufactory of steam engines at Soho.
Mr Bolton showed us everything the engines were of various forms some in action,
but although the action was beautifully smooth, it showed a power that was almost
fearful. Since these early forms of the steam engine I have lived to see that all but
omnipotent instrument change the locomotion of the whole civilized world by sea
and land... No man has had such influence or produced so great a revolution in the
civilized world as George Stevenson by the invention of rail ways. Self educated,
of the most amiable and noble character, of unconquerable perseverance and
resolution he overcame the fiercest opposition the bitterest ridicule and triumphed
at last on the 15th November 1830 when he opened the Liverpool and Manchester
Railway driving the first locomotive himself at the rate of 27 miles an hour
followed by seven others all of his own construction each with its train of carriages
carrying altogether 600 passengers. 88
Words such as revolution, omnipotent, triumph, certainly do not show a negative view of
technology. Indeed, Somerville was well aware of how much her own writing endeavors
depended on the steamship and its rapid transport of written sheets to her publisher and of letters,
information, and people to her. Physical Geography, while including many sublime descriptions
of nature, also includes passages such as the following, where she approvingly declares:
Vain would be the attempt to enumerate the improvements in machinery and
mechanics, the canals and railroads that have been made, the harbours that have
been improved . . . one of our most distinguished engineers declares that we are
scarcely beyond the threshold in improvement; to stand still is to retrograde. 89
The concept of improvement was used by Somerville to judge whether change was good or
bad, at least from her perspective. Improvement itself incorporated aspects of the aesthetic,
moral, and political. Humanity should control nature, but one should do so based on a proper use
and improvement of nature, one where physical changes were reflected in human mental
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changes. As such, progress was built on a base of interconnected moral, material, and scientific
improvement, one located in an understanding of the roles of landscape.
Progress and Unification: The Landscape of Geography and Empire
Landscape and visual representations also have implications for geography more broadly,
and for empire. Olwig views landscape painting as a visual way of unifying disparate areas. Can
the same be argued for Somerville’s book, as well as Alexander Keith Johnston’s Atlas of
Physical Geography, published around the same time as Somerville’s Physical Geography?
Initially, Johnston, Somerville’s publisher, and Somerville herself intended to incorporate some
of Johnson’s maps in the second edition of Physical Geography, but in the event, Johnston
published separate smaller and cheaper versions of his Atlas to be used with Somerville’s book,
while Somerville incorporated some of the work of Johnston’s sources in textual form, especially
the ethnographic maps of Gustaf Kombst’s Physical Atlas. 90
Can Somerville’s Physical Geography and atlases such as Johnston’s be treated as
visualizations of a unifying tendency of empire? If so, who was the visualization aimed at?
Certainly not the people who had empire imposed on them, for they were not the audience for
such works; rather the target was the middle and upper middle classes who ran the bureaucracies
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of first the East India Company and then the British Empire (including Indians trained by the
British)—men such as Somerville’s uncles, brother, and nephew. In a letter to her surviving
brother Henry (who served in the army) she writes of how glad she is that he intends to send his
son as a writer to India, and compares his actions to her good friend John Herschel, who was
highly pleased to be offered a writership in India for his eldest son. Despite the wealth of the
Herschel family, Somerville added, eleven children make it necessary for Herschel to find a
living for even the eldest. In addition, Herschel’s wife had two brothers in India who declared the
place perfectly healthy and that India is “the only place for advancement in these times.” 91 Such
statements underscored the value the empire had for those of the upper classes who had little
money or many children. Just as an industrializing economy offered opportunities for the rising
middle classes, as well as commodities for the empire, the expanding British Empire offered
opportunities to the upper classes.
In a long footnote in the section titled “Advance of Science” in Physical Geography
Somerville expands on the connections between science and empire. In a summary of the state of
science she wrote that
we cannot refrain from making special mention of one to which science in general .
. . and our best national interests owe a lasting debt of gratitude—the Hydrography
department of the Admiralty . . . The Lords of the Admiralty have profited of a long
period of tranquility to extend our knowledge over almost every region of the
globe, conferring thereby an immense service on geographical science, and placing
in the hands of our Royal and Commercial marine a collection of charts and
nautical instructions unparalleled in the history of navigation . . . 92
In addition to thanking the government for its recent liberality to science, Somerville also
thanks the East India Company for the “encouragement which science has in every department
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met with from the East India Company [the members of which] have always shown themselves
ready to contribute in a most liberal spirit to the extension of our knowledge of their widely
extended empire.” Somerville went on to list trigonometric surveys, establishment of
observatories, formation of scientific societies, natural history collections, physical researches,
and astronomical observations as part of the Company’s contributions, and finished by
remarking that such actions “must place the East India Company in the first rank of those mighty
Potentates of the earth to whom science will both now and in after ages feel placed under the
most lasting obligations.” 93
Secord writes that Physical Geography came to be used in colonial education and notes
that in 1855 James Robert Ballantyne “issued extracts from it in a series entitled ‘Reprints for the
Pandits,’ and fifteen years later it became the main textbook for the government schools in
India.” 94 It was a book designed for the uses of empire.
One of the main uses of science, especially geography, was its ability to redraw the
boundaries of knowledge, and in the case of geography, to literally erase boundaries in the
service of empire. Physical geography, in its incorporation of geology and geography in its
description of the earth, sea, and air, and all its inhabitants, could act as a unifying force within
empire. The outcome of such unifying tendencies was progress, which was also a cause of
unifying tendencies.
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In Physical Geography, Somerville grounded human progress in religion and in the new
science of social statistics. Social statistics makes its first appearance in the second edition of
1849, in the final part of the book devoted to the section on man. The subject, as framed by the
founder of social statistics, the Belgian Lambert-Adolphe-Jacques Quetelet, dealt with social
regularities over time, such as the constancy of the number of marriages in Belgium, the relative
invariability of the number of crimes and the number of people who forgot to write addresses on
an envelope. Somerville wrote: “The uniformity with which the number of marriages in Belgium
occurred in 20 years, places the neutralization of the free-will of the individual man beyond a
doubt, and is one of the many instances of the importance of average quantities in arriving at
general laws.” 95
From such a basis in social statistics and the social laws it uncovered, Somerville
constructed in her book a “scientific” world-view of human progress that incorporated race and
religion and was embedded in the British Empire. It did this by giving unifying laws to society,
laws believed based on the same kinds of laws that governed the heavens. These laws stabilized
society, and gave progress, as understood by the nineteenth century, a firm base. Progress, in its
turn, found another foundation in Protestantism, one connected to an individual idea of liberty as
opposed to Catholic oppression. 96
Quetelet was a long-time acquaintance and correspondent of Somerville. His, and
Somerville’s, interest in the number of marriages in Belgium—or of any other kind of social
statistics in the early nineteenth century—was due to a developing belief that “society” was a
more fundamental construct than either government or state and was itself subject to lawlike
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behavior. 97 When considering people and progress, this idea of society, of people in the
aggregate and their behavior, could not be ignored.
This approach, however, did mean limiting free will. According to Somerville in Physical
Geography, “Scientific discoveries and social combinations, which put in practice great social
principles, are not without a decided influence; but these causes of action, coming from man, are
placed out of the sphere of free will of each: so that individual impulse has less to do with the
progress of mankind than is generally believed. When society has arrived at a certain point of
advancement, certain discoveries will naturally be made.” 98 Discoveries, therefore, belong to the
age in which they are made at least as much as they belong to any individual. To quote
Somerville again, “The time had come for the invention of printing, and printing was invented;
and the same observation is applicable to many objects in the physical, as well as to the moral
world.” 99
What is gained by this loss of free will? For Somerville, a committed Whig, what was
gained was a law of progress. Intriguingly, Quetelet, the social statistician, had trained as an
astronomer—with all the mathematics and statistics that required—and it was the certainties of
the physical world that he translated into the social world. He wrote, “Accustomed to considering
the laws of the material world, and struck with the admirable harmony that reigns there, they
[philosophers] can not be persuaded that similar laws do not exist in the animate world.” 100
How was science and progress connected at this time? A reviewer of the first edition of
Physical Geography (1848) gives a good account of this connection. Sir Henry Holland, writing
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in the Quarterly Review, equated the growth of the sciences with the progress of civilization. He
did this by focusing on what is necessary for both the advancement of science and the
advancement of civilization, which he considered to be the specialization and division of labor.
Science, progress, and civilization are thus all connected to an industrial society, and of course at
that time Britain was the most industrialized country in the world.
Holland, however, reversed course by introducing the new science of physical geography
as a science that unifies, that brings different parts of science together rather than dividing them.
Knowledge of the subordinate parts is necessary to reach the whole, “giving unity to seeming
disseverment, and carrying the mind forward to future connexions hitherto unexplored and
unseen.” Thus it may “rightly take place as one of the highest departments of human
knowledge,” with Somerville’s being the first work in English to come before the periodical that
encompasses “this great subject.” 101
The newness of the subject is emphasized. For instance, “it is only lately that its boundary
has been defined.” In writing of the mutual benefits of linking Johnson’s atlas with Somerville’s
book, the reviewer notes that the atlas is a recent undertaking, and not yet known or studied in
accordance with its importance. And twice the reviewer writes that Somerville’s is the first such
book to appear in English. The review is almost uniformly positive, going as far as to give her
treatment of the topic priority over Alexander von Humboldt (the author of Kosmos, published
shortly before Somerville’s book). “In some respects her scheme of treating these topics so far
resembles that since adopted by Humboldt, that we may give Mrs. Somerville credit for partial
priority of design…” 102
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Thus physical geography, the subject, plays a vital role in progress, for by unifying the
different parts of science it brings into focus the forest of science, rather than the individual trees
of the disciplines that make it up. 103 By making science as a whole clearly visible, physical
geography brings progress into focus for all who take the trouble to learn about it, likely from
Somerville’s book. In an age of increasing specialization, unification was especially prized as a
mark of progress.
Only a small fraction of the review is devoted to human geography, a chapter titled the
“Distribution, Condition, and future Prospects of the Human Race.” Holland wrote that it is too
important in its own right and too different from the rest of the book to be included in the review.
He could not, however, refrain from mentioning that is a “theme full of wonder and interest,
pride and humiliation . . . and never more so than at the time in which we are now living, when,
with new and mightier powers which man has formed for himself from the physical elements
surrounding him, we find all old institutions and usages wrecked on the shore of an uncertain
futurity.” 104 As the previous section shows, geography has never been non politicized. As a
graphical representation in maps, or as an art form in landscape painting it gave a strong sense of
place as well showing where power lay. In book form, it converted a pictorial representation into
a narrative of such relations, one that could be extended from individual or group power over
land and all that implied for relationships between groups and could then be put in the harness of
progress.
A purely commercial or material progress, however, could not be considered true progress,
as Somerville makes clear in Physical Geography.
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The advantages of colonization and commerce to the less civilized part of the world
are incalculable, as well as to those at home, not only by furnishing an exchange of
manufactures, important as this is, but by the immense accession of knowledge of
the earth and its inhabitants, that has been thus attained. 105
This knowledge of the earth and its inhabitants was created by those who had brought
colonization and commerce to the globe. In this way progress was tied to globalization, but it
was also tied to a very non-utilitarian conception of knowledge and education, to an empire of
knowledge. Somerville writes that
the collective wisdom and experience of Europe and the United States of America
is now brought to bear on the subjects of the highest importance in annual
meetings, where the common pursuit of truth is as beneficial to the moral as to the
intellectual character, and the noble objects of investigation are no longer confined
to a philosophic few, but are becoming widely diffused among all ranks of society .
. . 106
Almost by definition the pursuit of science was of moral benefit. In the year of her death,
Somerville, by then so weak she was unable to walk without help, wrote to her publisher that he
would soon have her autobiography. She added, “How I rejoice in the safety of Dr
Livingstone.” 107 This empire of knowledge was built on the backs of explorers, including those
who physically explored the globe, such as Livingstone, who was both missionary and explorer,
and those who explored its secrets. In Somerville’s hands this knowledge of places and parts of
the world was universalized and, like a landscape painting, given a certain perspective.
Somerville’s book appears decentered at first glance because it examines systems, geological and
biological, the oceans, indeed the whole world, with no place or space seemingly preferred above
the other. Chapter headings and subheadings such as “Position of the Earth in the Solar System,”
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“Africa,” “American Continent,” “Nature and Character of Mineral Veins,” “Distribution of
Insects,” “The Distribution, Condition, and future Prospects of the Human Race,” gives a sense
of inclusivity. But at second glance, the products and desires of empire—from map making to
gold hunting—are also integral parts of the book. The concerns of empire are especially visible
in parts of the book related to mineral geology. In an 1849 letter to her publisher telling him that
she had sent sheets of the manuscript for the second edition she adds a throwaway line that ties
together science, empire, and physical geography. “…tell [Sir Charles Lyell, the famous
geologist] that as gold hunting is much more profitable than book making I strongly advise him
to explore the Decan [sic] [in India]…and… move the eastern boundaries of our Indian Empire
where he may find gold enough to make his fortune and pay the national debt.” 108
Some of this was recognized by Henry Holland, the reviewer of Physical Geography in the
Quarterly Review. While much of the thirty-five page review focuses on Somerville, also
included is Keith Johnson’s The Physical Atlas: a Series of Maps and Illustrations of the
Geographical Distribution of Natural Phenomena, embracing Geology, Hydrography,
Meteorology, and Natural History and Freidrich Hoffmann’s Physikalische Geographie. Other
articles published in this issue of the Quarterly are also noteworthy. A Narrative of Events in
Borneo and Celebes, down to the Occupation of Labuan, by Captain Rodney Mundy, R.N.;
Sarawak, its Inhabitants and Productions, by Hugh Low, Colonial Secretary at Labuan. These
are followed by many historical, military, and political reviews on various parts of Europe.
Similar topics are grouped together. Thus the long review on Somerville, including Johnson and
Hoffmann, which leads the issue, is immediately followed by the reviews on Borneo and
107

Somerville to John Murray, August 1872, John Murray Archive: Acc.12604, NRR Transit Folder, 120, National
Library of Scotland.

139

Sarawak. Such a placement indicates a greater connection between these topics and the ones that
follow.
This scientific romanticism of unification of disparate elements is connected with
mapmaking, colonial adventures and products. Physical geography’s parentage is thus both
highly philosophical and deeply embedded in empire and its needs. Holland explicitly stated that
physical geography “excludes . . . all those artificial lines and names with which man has
covered the earth for political demarcation or other social purposes. The fluctuations of boundary
from conquest and migration . . . the works effected by the art or industry of man—are wholly
alien to its course of inquiry.” 109 This is more than slightly deceptive, for the review itself, both
in how articles are grouped together and in the writing on progress and civilization, shows how
deeply dug were the roots of physical geography in the growing industrial society of the time.
Yet this industrial society also relied heavily on the ideas of progress and civilization, especially
in the context of the British Empire. Such ideas required a book like Physical Geography, a book
that made certain boundaries disappear and opened up the world to the needs of empire.
While certain borders might be ignored in her book, in real life Somerville had to deal with
geographical divisions. Somerville completed the manuscript of Physical Geography in London
in 1848, one of the world’s most progressive spots, after temporarily leaving Italy due to the
revolutions of 1848. In a final irony for a woman who equated progress and science and valued
the role of those whose financial resources meant they could devote themselves to science, she
complained about the high cost of living in London, which prevented her from socializing with
old friends and reduced the family to a diet of boiled mutton. “For the rich there is no country
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like England and for men who have to make their way in the world . . . but for the poor there is
none so bad, the very servants look down upon you . . .” 110 Money, it seemed, was necessary to
enjoy the benefits of civilization.
Conclusion
Somerville’s Physical Geography, the science of the globe, brings together aspects of early
to mid-nineteenth century British culture. In 1849, a reviewer for the Tory literary magazine
Blackwood’s wrote of the book and its author that “In surveying and grouping together whatever
has been seen by the eyes of others, or detected by their laborious investigations, she is not
surpassed by any one.” 111 Surveying and grouping implies the making of choices, of what to
include, of what is foreground and what is background. Landscape provided a framework
through which the earth and its inhabitants might be understood, based as it was in moral,
aesthetic, and scientific judgments. In turn, these intersected with the concerns of the British
Empire. Somerville, landscape painter, member of the elite scientific world, part of a family
rooted in the concerns of empire, refracted many issues of the day, including progress,
commercial and scientific, and moral. Somerville’s experiences as a child and young woman in
Scotland shaped her political views, central to which were progress and education, and her
response to nature, which had to be understood through the picturesque. This imaginative
response combined an emotional, including aesthetic and moral, response with relationships
between different parts of the landscape—physical as in the Highlands or poetical as in Ossian—
and structured these relations. In this sense landscape is always created by people, even when
viewing a seemingly untouched nature. With this approach nature could not speak for itself,
110

Somerville to Henry Fairfax, September 1848, c. 357, MSFP-6.

111

“Physical Geography,” Blackwood’s Magazine, 66, no. 408 (1849): 457.

141

humans had to speak for nature. Somerville, with her paintings and books, spoke for nature and
interpreted it within the context of empire, science, and progress. Landscape, whether created
with soil or paint brushes, acts to reinforce stability and knowledge. Somerville’s confidence in
landscape gave her confidence in what she observed, whether nature’s laws or the view before
her waiting to be painted, and the ability to create spaces—in books and paintings—that readers
and viewers could rely on. Religion acted as the frame(work) in which science was done.
Somerville grounded the inevitability of progress in the certainties of astronomy and the
growing science of statistics. Quetelet, who sent Somerville copies of his latest work, played a
role in applying statistics to people. 112 Just as the motions of the planets are allowed freedom
within certain boundaries, human free will was limited; the former guaranteed stability, the latter
progress. “How true” wrote an anonymous owner of the third edition at the top of the section
titled “Man’s Free Will.” 113 The same words are repeated next to a paragraph that plainly states
that the laws regulating human affairs are independent of human will. “A more profound study of
the social system will have the effect of limiting more and more the sphere in which man’s freewill is excercised, for the Supreme Being could not grant him a power which tends to overthrow
the laws impressed on all the parts of creation.” Also marked is a paragraph on the same page
that links civilization and mental superiority of the “cultivated races” with emigration,
colonization, and commerce. 114 While the eighteenth century worried about the influence of
empire, a major strand of thought in the nineteenth century believed empire necessary to
112
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progress. The role of commerce and circulation of knowledge will be followed up in the next
chapter.
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Figure 3-1. Jedburgh Abbey - From The Border Antiquities of England and Scotland;
Comprising Specimens of Architecture and Sculpture, and Other Vestiges of Former
Ages, Accompanied by Descriptions. Published in 1814, this work was written by Sir
Walter Scott.
(Source: From Special Collection Hepburn q30-31, Glasgow University Library.)
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Figure 3-2. Undated oil painting by Mary Somerville. Wooded landscape with attending cattle in
foreground.
(Source: Somerville College. Photograph taken by author in 2007.)
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Figure 3-3. Undated oil painting by Mary Somerville. An extensive landscape of river valley and
distant mountains.
(Source: Somerville College. Photograph taken by author in 2007.)
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Figure 3-4. Undated oil painting by Mary Somerville. River scene with chapel by five-arched
bridge..
(Source: Somerville College. Photograph taken by author in 2007.)
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Figure 3-5. Undated oil painting by Mary Somerville. Thatched hut by a river. (Source:
Somerville College. Photograph taken by author in 2007.)
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Figure 3-6. Undated oil painting by Mary Somerville. Self portrait, seated in an armchair writing.
(Source: Somerville College. Photograph taken by author in 2007.)
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CHAPTER 4
MOVING KNOWLEDGE: CIRCULATING SCIENCE IN THE BRITISH EMPIRE
In 1846 Somerville lamented via letter to John Herschel on how “very hard [it is] to be old
in the present day.” The sixty-five year old was not complaining about any creeping infirmities,
but rather the rapid rate of progress. “So many discoveries are [being made] in the physical
world and such a rail road pace is kept up by the political, even the moral[,]though neither
lagging behind[,] has made immense progress in my days.” Somerville, with her deep faith in
moral, scientific and political progress, was “full of hopefulness” for the future she would not
see, but had “much pleasure in anticipating.” 1
Somerville’s faith in progress was based in the developmental approach of the Scottish
Enlightenment, laws of progress grounded in social statistics, and the circulation of knowledge.
This chapter focuses on the circulation of scientific knowledge using Somerville’s works. I use
Physical Geography (first publication in 1848) as an example of what was being circulated and
how it was circulated through the British Empire, while I use Molecular and Microscopic
Science (1869) to examine Somerville’s understandings of circulation within science. Thus
circulation, or movement, works at two levels—on a geographical global scale in the former case
and on a conceptual level in the latter. Science, as historian James Secord argues, is
communication. Communication requires movement and translation. 2 In Somerville’s case,
knowledge was a practice of communication, where the practice involved the creation and
production of her books and communication involved not simply what today we would consider
scientific knowledge. Both kinds of movement carried moral and religious freight. The progress
of a commercial society in uniting the globe underpins aspects of Physical Geography while the
1
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progress of science in uniting different aspects of nature ties together Molecular and
Microscopic Science.
Somerville’s conceptions of science, articulated for a general audience, relied heavily on
an understanding of empire and political economy for their success. The background to this
circulation is thus the British Empire and I begin with the changing conceptions of the empire,
from Adam Smith and Edmund Burke to the liberal champions of empire, and how Romanticism
might be used as a way of erasing older conceptions of society in order to integrate and
homogenize empire. Rather than an empire of strict metropole and periphery, or an empire
preoccupied with others and the creation of otherness, my focus is more on domestication of
others, what historian of empire David Cannadine describes as a focus on the “familiar and
domestic; as well as the different and exotic: indeed it was in large part about the domestication
of the exotic—the comprehending and the reordering of the foreign in parallel, analogous,
equivalent, resemblant terms.” 3 While Cannadine does not discuss science, in this approach
science becomes an integral part of empire in terms of domesticating the nature of the empire, of
ordering it and putting it in familiar terms. The empire played a crucial role in the production of
scientific knowledge; tying science to an increase of knowledge—with its moral, practical, and
improving connotations—gave much of nineteenth-century exploration a scientific cast.
Jessica Harland-Jacobs follows up this idea of connectivity in terms of the empire in her
work on Freemasons and the British Empire. The circulation of Freemasons through the empire
and their self-described universalistic and civilizational project has parallels with that of the role
3
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Somerville gave science in its civilizational and global approach. Both required the empire and
its ability to move people and knowledge around the world. 4
Somerville integrated Romanticism with the Whiggish penchant for improvement.
Improvement provides a framework for how scientific knowledge was conceptualized and
connected to manufacturing and political economy. These connections are especially important
in examining the circulation of scientific knowledge through the British Empire using
Somerville’s books, especially Physical Geography. Along with the focus on circulation, I will
also examine the process by which Somerville became a part of the knowledge production
process, especially the lead up to Physical Geography and its publication, which will include the
failure of family finances as an example of the failure of the scientific model for Somerville.
The focus on circulation shifts from the large to the very small in examining the response
to Somerville’s final scientific work, Molecular and Microscopic Science (1869). Somerville’s
kind of science, with its circulation through boundaries—from the inorganic to the organic of the
very small—ran into trouble as the nature of science changed with the enforcement of
disciplinary boundaries and the growing emphasis on professionalization. Circulation is far
easier through a homogenous landscape viewed from only one possible perspective. By the end
of the nineteenth century, the scientific landscape had changed considerably; increasingly,
professional experts built and maintained boundaries for their disciplines, creating a patchwork
of perspectives and excluding non-professional boundary crossers.
Finally, I examine the Great Exhibition of 1851 to study how the empire’s very success
raised a (moral) tension between science as knowledge and political economy as conceived
4
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through industry. It was a tension left unresolved by Somerville, since a focus on circulation
never brought the two into conflict. In effect, the Great Exhibition acted as a pause button,
bringing goods and knowledge to a temporary standstill in London. It was William Whewell—in
observing the Great Exhibition, which brought the products of the world to rest in one place—
who rearticulated the relationship between the two by creating technology as a category with
science the dominant partner.
Romanticism and Empire
One of the often forgotten implications of unification is the necessity of disunifying older
connections. When Walter Scott finished Waverley in 1814, the Highland culture he described
during the Jacobite rebellion of 1745 was already fading. In Romantic Imperialism, Saree
Makdisi argues that Scott’s recreation of a disappearing culture took on a life of its own and
came to be seen as the real thing, where “Scott’s Waverely contributed not only to the invention
of a new Highland reality, but also to the construction and colonization of a Highland past to go
with it.” 5 The present day (1814) conditions of the Highlands were irrelevant in this creation of a
culture presented as being lost. In this “lostness” Waverely shares similarities with the Ossian
poems, both in its glorification of the past and in its physical irrecoverability. In addition, while
both may be physically lost, both can be recalled via literary texts. But while Ossian was set in
the far past, Waverely presented an irrecoverable recent history at the same time as the Highlands
were being cleared of their people to allow the creation of landed estates on the English model of
ownership. 6
5
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Just as with Ossian, the main character, Waverley, is aware of the lostness of the Highland
culture in which he finds himself; unlike Ossian, he is an outsider to that culture. He treats this
culture almost as if he were in a Romantic landscape painting.
He had now time to give himself up to the full romance of his situation. Here he
sate[sic] on the banks of an unknown lake, under the guidance of a wild native,
whose language was unknown to him, on a visit to the den of some renowned
outlaw, a second Robin Hood, perhaps, or Adam o’ Gordon, and that at deep
midnight, through scenes of difficulty and toil . . . What a variety of incidents for
the exercise of a romantic imagination . . . 7
Scott was well aware of the changes an increasingly commercial society brought. This
progress and its overturning of the old order plays a role in many of his novels and was based on
Scott’s knowledge of those Scottish Enlightenment figures who posited a developmental view of
society and made possible historical studies of societies. 8
The Highlands that Somerville saw on a tour she took around the turn of the century was
not the Scotland of Ossian or of Waverely, it was a society undergoing massive change and
displacement as part of its incorporation into the empire and “improvement” of its lands. 9 For a
lowland Scot such as Somerville, the romantic recreations of Ossian and Waverely served to
create a Highlands that could be safely enjoyed and nostalgically mourned at the same time at no

source of profit. For the effects of the clearances see Eric Richards, The Highland Clearances: People, Landlords
and Rural Turmoil (Edinburgh, 2008); John Prebble, The Highland Clearances (London, 1973).
7

Walter Scott, Waverley Novels: Waverley (London, 1895), 1:173. It seems as if Scott was well aware of how
deliberately he was creating this lost world. In the 1829 preface, which is included in the 1895 edition, he wrote that
“It naturally occurred to me, that the ancient traditions and high spirits of a people, who, living in a civilized age and
country, retained so strong a tincture of manners belonging to an early period of society, must afford a subject
favourable for romance” (x). In effect, they are living fossils.
8

See previous chapters for more on the Scottish Enlightenment. For Scott’s historical approach in his writings, see
Peter D. Garside, “Scott and the ‘Philosophical’ Historians,” Journal of the History of Ideas, 36 (1975): 497-512;
Stephen Bann, The Clothing of Clio: A Study of Representation of History in Nineteenth-Century Britain and France
(Cambridge, 1984). For the influence of Scott in the creation of the evolutionary narratives of Robert Chambers’
Vestiges of the Natural History of Creation (1844) and John Pringle Nichol’s Views of the Architecture of the
Heavens (1837), see Secord, Victorian Sensation, 88-92.

9

Somerville does not give the date of this tour with her parents in her Personal Recollections, but it must have been
before her marriage in 1804 and after 1796.

154

cost. The picture of the Highlands, thus framed, could provide aesthetic, moral, and emotional
nourishment from a source safely in the past without worrying about the current state and status
of its present day inhabitants. A recreated past was mapped onto the present to allow the
unproblematic creation of a new Highlands. In this, there are similarities as to how images were
used (see previous chapter) to create certain aesthetic and moral spaces; however, the potential
danger provided by a large Highland space was much greater than that of a small space chosen
for a landscape painting—Waverley could not have been written in the eighteenth century when
the threat of uprising was temporally much closer.
Somerville had a personal connection to Scott. Somerville’s father-in-law, Thomas
Somerville, was a friend of Scott’s and lived only twelve miles away from him. Somerville
herself spent time at Abbotsford, Scott’s home, listening to “amusing tales, ancient legends,
ghost and witch stories.” 10
Such stories could be safely enjoyed as an amusement and consigned to the past, along
with much of the Highlands. Such a reassignment to the past allowed an empty present that could
be filled. Since these people and their cultures were gone, they could be mourned without guilt,
for nothing was being lost in the creation of a new world. This world, that of the growing empire,
required new connections based in a commercial society.
At the same time these older connections could be cherished and given a place within a
developmental framework. After visiting Ravenna in 1843, Somerville confided to her son that
she preferred the history of the early Christians and the Middle Ages to that of the equally visible
Etruscan and Roman remains.
10
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I like the history of the middle ages because one feels that there is something in
common between them and us, their names still exist in their descendants who
inhabit the very palaces they dwelt in their very portraits by the great masters still
hang in their halls, whereas we know nothing about the Greeks and Romans but
their public deed, their private life is a blank to us. 11
Such an approach domesticated the past and allowed it to be used as a resource and backdrop to
an increasingly inter-connected commercial world.
Conceptions of Empire
Many major thinkers of the late eighteenth century—Adam Smith, Jeremy Bentham,
Edmund Burke—were skeptical about the benefits of empire. These three doubted European
claims of superiority and retained a deep skepticism as to whether empires such as those of
Britain and France could or should unilaterally change less powerful societies. In addition, this
skepticism was matched with an awareness of their own society’s political and moral failings. 12
The nineteenth century saw the erosion and disappearance of this skepticism as industrial and
economic success fed a belief in the inexorability of progress—social, material, and moral—as
well as a belief in European superiority. 13 Nineteenth-century intellectuals such as J. S. Mill and
Harriet Martineau combined a belief in the rightness of the imperial project along with a belief in
political economy as a guarantor of the success of progress and empire. For much of the
nineteenth century the imperial project was underlain by an ideology that connected empire,
progress, and political economy.
While the latter part of eighteenth century may have worried about an excess of luxury, by
1825 periodicals such as the Whig Edinburgh Review were using political economy as a tool to
11
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extol the benefits of wealth accumulation. In the view of Francis Jeffrey, the author of a review
of J. R. McCulloch’s book on political economy, this ineluctably led to education, progress,
extensive trade, and many other benefits.
Political Economy, . . . is the science of Wealth, Trade and Population:—and its
end and object is, to show how Industry may be employed to the best advantage—
or how, with the least labour and the least waste of materials, the greatest quantity
of comfort and enjoyment may be created for the use of man. If there be any
certainty in such a science as this, and if it can really reveal and establish to its
disciples any truths that are not already known to all thinking men, it is needless to
say, that, in practical value and importance, it must far transcend anything to which
the name of science has hitherto been given among men. It is no longer doubtful,
however, we think, that it answers both these conditions: And even this gives but
an imperfect idea of its actual worth and importance. Though directly conversant
only about wealth and industry-though having for its immediate object but the
bodily comforts and worldly enjoyments of men, it is certain that it is at the same
time the best nurse of all elegance and refinement, the surest guarantee for justice,
order and freedom, and the only safe basis for every species of moral and
intellectual improvement. 14
Science is here defined as anything that can be encompassed within a law-like rational
system. Commerce and manufacturing, social relations, ideas of societal development and
progress are all combined into one system governed by comprehensible laws to create the
science of political economy. Within this system, industry, justice, and moral and intellectual
improvement are connected via the science of political economy, which also shifts the position
14
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on wealth to now being a positive good for society. Political economy as a guarantor for all kinds
of improvement raised the question of how this would actually occur in the world. While not as
effusive as the Edinburgh Review’s writer, Harriet Martineau (1802-1876) was one of the first
and most influential in articulating on a popular level how political economy was thought to
work in the empire. 15 Her essays, set in various corners of the empire, such as South Africa, the
South Pacific, the Carribbean, and Ceylon (Sri Lanka), sought to show how the principles of
political economy properly applied produced the greatest good for the greatest number, and how
monopolies, whether in the form of slavery or the East India Company, could only produce
material and moral misery.
Martineau’s family—Unitarian textile manufacturers from Norwich—were part of the
industrializing middle classes. It was this group who most fully developed and supported the
development of political economy as a way of justifying their rise to prominence and power. In
her study of the development of political economy, Maxine Berg writes that:
Middle-class economic and political perspectives actively eulogised the progress of
science and technology. But, challenged on both sides by Tory and radical
working-class opinions, the middle class had to find an explanation for the
economic and social impact of the machine. Expressions of wonder at the technical
perfection of the machine were not adequate. It was thus the middle class took to
itself a ‘scientific’ theory, political economy. This theory was expected to provide
answers by employers, politicians, and middle-class ideologists. 16
Writers such as Martineau made use of political economy to provide a vision of a British
Empire that took for granted that the empire—if it ran on the best principles of political
15
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economy—could be nothing but a force for good. 17 In Ireland, especially, Martineau saw only
good coming from English and Scottish settlers bringing more than just physical capital. Of a
journey to Ireland Martineau wrote: “The further we proceed, the more of them [settlers] we
find; and we must say that, as far as our observation goes, they seem to be heartily welcome.”
Furthermore, “it is with great pleasure that we see our countrymen scattered over these western
wilds, each a center of industry and a source of plenty. The Irish purchasers [of deeply
mortgaged estates] furnish a practical answer to the want of native capital and the English and
Scotch open up a prospect of national union, political peace, and social regeneration in that part
of the United Kingdom which the most sorely needs it.” 18
In this way, empire and political economy would spread, producing leisure and time for
learning, a necessary basis for the development of science. Somerville in her books did not write
for Irish laborers, but rather for the middle classes and above. However, both Martineau and
Jeffrey, McCulloch’s reviewer, viewed political economy as the ground on which knowledge
could grow and then circulate.
17
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An assumption of the political economy of people such as Martineau was that the
circulation of knowledge took place within the context of empire, one that would ideally be free
of monopolies. This circulation over time provided an ever-ascending spiral of improvement—
moral and material—and would provide the leisure necessary to the cultivation of knowledge.
The Growth of Knowledge
Knowledge, and its circulation, was of particular concern to reformers such as Brougham,
who felt that the Knowledge Tax, a two-hundred-percent tax on newspapers, impeded the spread
of knowledge from the metropole of London to the peripheries. 19
There is an article of first necessity. Men, in a civilized state of society, can no
more live without it, than they can live without bread or clothes: in a savage
condition, they can make some shift to do without even these bodily necessaries,
and to drag on a comfortless existence, on shell-fish, and raw flesh, and roots
uncooked, while they shelter themselves in the caves and bushes from the
inclemency of the weather; but bread and raiment are essential to civilized life. It is
so with the article of consumption to which we are alluding; not only can we not be
at ease without it, but we are not safe from a thousand impositions, if we have not
the free use of it. We derive from hence protection against tricks cunningly
contrived for our ruin, and we are thereby enabled to rely upon ourselves for the
safety of our most important interests. Nay, the moral character of society depends
upon our use of this same article: it forms the only sure foundation of all moral
discipline, and all religious improvement. In a word, there is nothing within the
whole range of the human desires, which men ought more anxiously and
unremittingly to seek the possession of, and nothing which all men of common
understanding do more eagerly desire to have, and more prize when obtained.
There is nothing more essential to our happiness, or our virtue; nothing which it is
more absolutely necessary to diffuse, easily and cheaply and rapidly and freely,
among every class of every community. 20
Knowledge and the spread of knowledge is absolutely essential to civilization, and to all
classes within that civilization. In addition, it provides a basis for moral and religious
19
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improvement. It is based, ultimately, in an industrializing society, one based on steam printing
and its production of cheap books.
Though in this article Brougham focused more on political knowledge, it was an approach
that included all the classes and it treated knowledge not as part of social status but as a necessity
for progress. Brougham also viewed the physical circulation of people as useful for diffusing
knowledge, especially if the circulation of knowledge via newspapers was limited. “[T]hey
whom their morning studies over the breakfast table chiefly affect during the rest of the day, are
persons who mix but little with any classes of the community, beyond a small circle of people
very like themselves subject to the same prejudices, of no greater capacity or information . . .” 21
Amongst reformers, knowledge and its spread and circulation was necessary for civilization and
its material and moral progress. The circulation of suitably educated persons was also important
as shown by Martineau in her political economy essays. For example, she described how an
American missionary in Ceylon persuaded the East India Company representative to give up the
cinnamon monopoly while a Catholic priest spoke of the benefits of “wise and skilful strangers”
in teaching the Ceylonese the “arts of life.” In another essay, a ship’s captain, the first to reach a
Pacific island, brought knowledge and thus carried the islanders on their way to “becoming men
and Christians by [his] bringing commerce to their shores.” 22
Of course, knowledge had to be the right kind of knowledge, not radically altering British
society. Interestingly, there was a broad agreement amongst those of different political stripes as
to the general features of the mental qualities separating the lower and upper classes, which
affected the kind of knowledge thought appropriate for the lower classes. Of most importance for
21
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science was the active use of knowledge and experience by the superior classes versus the
passive and automatic way the inferior classes reacted to experience. The result was a head-hand
dichotomy in society that spilled over into science, where, write historians Steven Shapin and
Harry Barnes, “In society, as in the body, the head was reflective, manipulative and controlling;
the hand, unreflective, mechanical, determined by instructions.” 23
Thus, circulation of knowledge was necessary to all classes, but knowledge for the lower
classes had to be guided by more reflective heads, such as Brougham and the Society for the
Diffusion of Useful Knowledge, which produced books on science.
Science and Knowledge
Despite the price of newspapers, the consumption of knowledge, including scientific
knowledge, rapidly increased in the nineteenth century due to increasing literacy, an increasing
number of affordable publications ranging from books to periodicals, and the acceptance of
knowledge as being something that was, at least in principle, accessible to all (see chapter two).
Of course, there were dissenters, especially to the view that the consumption of scientific
knowledge by the lower orders could be of significant benefit. Tory literary magazine Fraser’s
dissent was discussed in chapter two. Implicit in views such as Fraser’s was that science was
neither a profession nor a commodity. Science was practiced by gentlemen who had a
disinterested dedication to their subject, and thus science was tied to status rather than
commerce. When it came to rewarding such men of science for their disinterested dedication,
money was not part of the equation.
23

Steven Shapin, and Harry Barnes, “Head and Hand: Rhetorical Resources in British Pedagogical Writing, 17701850,” Oxford Review of Education, 2, no. 3 (1976): 234. This view, according to Shapin and Barnes, implied that:
“Things simply happen to the lower orders; material is impressed upon their minds… The sensually-based,
superficial and simple thought of the lower orders did not allow them to produce mediated responses to experience,
or to make deep connections between different pieces of information, such as would permit them to be generalized
for use as resources in a wide range of contexts” (235).

162

National rewards, to be valuable, must not be too numerous; and, as a general rule,
they ought to be rather given in any other form than that of money . . . and that the
primary object in presenting it should be to address, not the gross interests of the
man, but the dignified feelings of the philosopher. Men of letters and science live
on reputation. To them the character may not be estimated against gold . . . 24
While views such as Fraser’s on the value of knowledge for all were of minimal effect, its
understanding of science as a practice of gentlemen had wide currency at the time, even amongst
those such as Charles Babbage, who sought closer connections between science and
manufacturing. Babbage’s Economy of Machinery and Manufactures (1832) put manufacturing
firmly in the arena of political economy, and also within the understanding of “almost every
person possessing a tolerable education.” Science was not exempt; for example, Babbage wrote
that a study of the nature of the gases produced in iron making may elucidate “many points in the
economy of the metallurgic art.” 25 Science was also put in the harness of political economy. In
the last chapter of the book, titled “On the Future Prospects of Manufactures, as Connected with
Science,” Babbage expanded his argument. He wrote that “it is impossible not to perceive that
the arts and manufactures of the country are intimately connected with the progress of the severe
sciences; and that, as we advance in the career of improvement, every step requires, for its
success, that this connection should be rendered more intimate.” 26 For Babbage, one of the main
links between science and manufacturing is political economy. Simply put, the goal of making
manufacturing more efficient and its products cheaper required the input of science, especially,
mathematics, physics, and chemistry. The same applies to the individuals involved in science and
manufacturing. Unlike William Whewell (see later in this chapter) Babbage did not create a
24
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theoretical framework linking science and manufacturing; for Babbage, the connection was all
for the benefit of manufacturing and to make manufacturing as successful as possible.
[T]he efforts for the improvement of its manufacture which any country can make
with the greatest probability of success, must arise from the combined exertions of
all those skilled in theory, as well as in the practice of the arts; each labouring in
that department for which his natural capacity and acquired habits have rendered
him most fit. 27
Babbage extended his views as far as the members of the British Association for the
Advancement of Science, where he argued that one of the main benefits of such meetings was
that it circulated people, bringing different kinds of people together.
[T]he man of science will derive practical information from the great
manufacturers—the chemist will be indebted to the same source for substances
which exist in such minute quantity . . . And persons of wealth and property,
resident in each neighbourhood visited by these great migratory assemblies, will
derive greater advantages than either of those classes, from the real instruction they
may procure respecting the produce and manufactures of their country, and the
enlightened gratification which is ever attendant on the acquisition of knowledge. 28
Here science is not only put in the service of political economy, it is also made part of a
circulation of materials and knowledge. It is an acknowledgment of the dual roles of science, the
role it plays in political economy and the role it plays in the circulation of knowledge for
knowledge’s sake, knowledge as a commodity that can be circulated whether as knowledge or as
objects. In the next three sections I will explore circulation of knowledge in Somerville’s own
life and also how that circulation was mapped onto Physical Geography and then onto the
empire.
Leading up to Physical Geography
The personal circulation of knowledge played a major role in the creation of Physical
Geography. Physical geography might be considered a surprising choice for a woman with her
27
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eyes fixed on the heavens. Somerville’s previous book, Connexion of the Physical Sciences
(1834), still largely focused on astronomy in tracing out the shape of the physical sciences. Yet
she had long shown an inclination towards the subject. As early as 1832 she had shown an
interest in plant life and begun collecting information. 29 Mineralogy had been a subject of
interest since her acquaintance with Robert Jameson, professor and supporter of the Wernerian
geological system. After marriage Somerville had taken lessons in the subject from a Mrs. Lowry
in London, who had a large mineralogical collection. The Somerville’s own collection was
enlarged during their 1817 tour of the continent and on the death of Thomas Hyde Wollaston,
who left Somerville models of all crystals then known and who had taught her how to use a
goniometer, an instrument he invented for measuring the angles between faces of a crystal. 30 Yet
her interests in mineralogy soon shifted to geology.
Though still occasionally occupied with the structure of the mineral productions of
the earth, I became far more interested in the formation of the earth itself.
Geologists had excited public attention and had shocked the clergy and the saints
by proving beyond a doubt, that the seven days of creation is an eastern myth for
enormous geological periods, nevertheless the contest was even more keen than it
is at the present time with the pre-adamites. 31
Geology was simply becoming a more exciting topic than mineralogy. Friendships with
men such as Charles Lyell also brought the most recent geological work to Somerville’s notice
long before she began thinking of Physical Geography. 32 Exploration, and the scientific
28
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discoveries associated with it, was also a favorite topic of Somerville’s. In a letter to her fatherin-law Somerville wrote that she and her husband saw a great deal of the Royal Navy’s Edward
Sabine and William Edward Parry, who were preparing for an expedition. “They are confident
there is a north west passage but it must be much to the south of where they were; a new
expedition is already preparing, again to be under the command of Captn. Parry.” Another letter
relates the failure of an expedition to find the North West Passage but that the explorers “have
made out some very curious and highly interesting facts respecting the daily variation of the
magnet.” In September 1835, Somerville sent a letter to her son with a whole page on planned
Arctic and Antarctic expeditions. A Captain Black had come to dinner, a man, Somerville wrote
glowingly, who had made a perilous voyage to “the Icy sea, down a new river, among new
savages, and when he came to its mouth found such a quantity of ice all along the coast that he
could not get to the sea beyond.” 33
In Personal Recollections Somerville writes that Parry gave her minerals and seeds from
Melville Island and invited her and her husband to see the ships prepared for their next voyage
(for which Somerville made large quantities of orange marmalade). 34 Somerville relied on
Sabine’s work on geomagnetism for parts of Physical Geography. Somerville, then, was part of a
social network in which geology and all the aspects of science relating to expeditions such as
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Sabine and Parry’s were discussed within this social network. As such, the difficulty due to
gender in attending meetings of the scientific societies was not the hindrance it would have been
later in the century as science professionalized and as conversations about the contents of science
moved out of dining rooms and into laboratories. 35
Since the 1820s, then, Somerville had been aware of the latest work in the geographical
and geological sciences. During the 1830s, another impetus for writing made its presence
strongly felt. In 1835, the Somerville finances were devastated. Somerville’s husband had stood
security for a large amount of money for James Wemyss, a family relation, and now had to pay
up. The family had been in a difficult financial situation ever since they had moved to London—
the cost of London combined with the cost of entertaining and being entertained by their many
scientific and literary friends tended to run ahead of their income. 36 The result was a scramble for
money, and Somerville cast about for ways of using her scientific knowledge and reputation for
profit. On July 13 she wrote to her son, Woronzow Greig, that after having put the “house on a
plan of strict economy which is all I can do[,] I am quite ready to begin to write again if I knew
what, but it is not likely that I shall be as successful a second time.” Two days later she wrote
again: “I am looking about for a subject for writing but can fix on none that is likely to succeed,
35
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pray turn it in your mind, I must have something to do for I cannot be idle.” On August 12 the
subject was still on her mind and she wrote to Greig: “I have been painting successfully I think . .
. for I don’t know how it is I have no inclination to authorship at present, yet I wish I knew of a
good profitable subject, think of it.” 37
Up until that point Somerville’s focus had been on the mathematical sciences, and
Connexion was such a deeply synthetic work—and up to date with discoveries—that only new
editions would be required. A strictly mathematical work aimed at a mathematically
knowledgeable reader was reputation enhancing but financially useless, and in addition Murray
was likely unwilling to publish further mathematical works for this reason. 38 Somerville
accepted the generally held conceptions that science was pursued by disinterested persons, who
might even be women. Unfortunately, this model failed Somerville when the family’s finances
failed. For the rest of her life, though, Somerville was careful to present the public persona of a
disinterested pursuer of knowledge, while keeping a very close eye on the financial success of
her books.
Somerville was so worried about finances that she made plans to visit a politically
connected acquaintance to inquire into the possibilities of getting her pension—awarded in
1835—continued to her daughters after her death. Somerville received three hundred and sixty
pounds for the second edition of Connexion only a few months after the family’s financial
catastrophe, a welcome supplement but not enough to set the family back on its feet. Yet, at the
very least, income from a new book, along with installments of her pension, might be put to
37
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paying off the family’s debt. 39 She did not expect any book to completely solve her family’s
financial problems. Closely following the fortunes of her book in the marketplace, Somerville
knew that even authors with much higher print runs had difficulty earning a living. Historian
Bernard Lightman, in his book on Victorian popularizers, describes how financially precarious a
career as a full time writer on science could be. Even for someone like J. G. Wood, a clergyman
turned prolific and successful writer of natural history who began his writing career in the
1850s—when the market for popular science books was larger than in the 1830s—financial
success was elusive. Sixty-four-thousand copies of two editions of his Common Objects of the
Country were published within ten years of the first printing in February 1858. In comparison,
only 13,500 copies of eight editions of Connexion were sold by 1848. Total profits to Somerville
of the book (up until 1866) were 1,488 pounds, eight shillings, and nine pence. In a good year,
Wood could earn a net income of four hundred and fifty pounds, yet during the 1870s he was
forced to apply to the Royal Literary Fund for financial relief. 40
Publications, then, could not solve Somerville’s financial problems, but they could reduce
them and they provided, along with painting, occupation. The problem, however, remained that
of finding a topic. One possibility was a series of scientific articles for the Quarterly Review.
Somerville had already written an article on comets, which she sent off to John Murray, the
Quarterly Review’s owner, before the family’s finances fell apart. Somerville wrote her article
on speculation rather than Murray or the Quarterly Review’s editor, John Lockhart, requesting
39
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the piece. However, as Halley’s comet was scheduled to return in the fall of that year it certainly
seemed a reasonable hope that the Quarterly Review would run an article on it. 41
While editing the comet essay over the summer, Somerville received a visit by the younger
John Murray, who told her that the publisher wished her to “undertake a series of reviews on
scientific subjects, so things begin to look up.” Somerville even had hopes of being able to repay
some of the family debt. She continued in the same letter to Greig: “I cannot tell you how
anxious I am about the success of my first review so much depends on it. Professor Moll
happened to dine with us the day the proof sheets arrived and was so much pleased with it that he
thought it a pity to leave out any, so that gives me some hopes.” 42
Here were combined two themes that remained entwined for the much of her life, scientific
acclaim and support and financial distress. Moll’s support was important to Somerville. The
Dutch astronomer had a written a response to Charles Babbage’s Reflections on the Decline of
Science in England, and on Some of Its Causes denying any decline, and had physically helped
Somerville by rummaging through the Astronomical Society’s library for texts useful to
Somerville, who as a woman could not visit the library. 43
Somerville, herself, took a declinist position on science in Britain, ironically so given that
Mechanism of the Heavens was used as proof by some that there had been no decline in science.
She made her position public only after the argument had become irrelevant. In Physical
41
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Geography she wrote : “It must be confessed that Great Britain for a long time remained behind
the nations of the continent in fostering scientific enterprise and research . . .” and “The
conclusion of a long war, in opening the scientific repositories of the continent to our
countrymen, showed us how much our great institutions [with the exception of the national
observatory] . . . were behindhand, not only in extent and utility, but in the liberality with which
they were conducted.” 44
Here Somerville was criticizing the traditional British scientific model, one where
government was relatively uninvolved (with the exception of subjects that impinged on the navy)
as opposed to the centralized French system, one approved of by Babbage. 45 Yet the British
approach was the system Somerville was most comfortable with; science as a profession with
professional talk was not to her liking. Somerville lived most of her adult life at a time when
science was part of dinner party conversation and reviews of scientific books appeared in literary
magazines. Some knowledge of science was expected of cultured, educated people.
Yet by the end of her life science was on the way to becoming professionalized. This was
not the science Somerville knew and loved. During a dinner party in Paris during the early 1830s
Somerville recounted her disgust at the physiologist François Magendie’s coarse manners. She
wrote that “his conversation was horridly professional; many things were said on subjects
discussed not fit for women to hear.” 46 The professional talk almost certainly included
vivisection, to which Somerville became passionately opposed. For her science was about
education, a way of improving people, and never what she considered a cruel and barbaric
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practice. To make her point, in the same paragraph, she writes, “Majendie [sic] and the French
school of anatomy made themselves odious by their cruelty, and failed to prove the true anatomy
of the brain and nerves, while Sir Charles Bell did succeed, and thus made one of the greatest
physiological discoveries of the age without torturing animals, which his gently and kindly
nature abhorred.” 47 Science had a moral dimension connected to societal concerns;
professionalism stripped away that moral dimension.
But Somerville’s kind of science required personal financial resources, and she was left to
scramble for ways of earning money. A financial improvement appeared almost secure by 24
December 1835, when Somerville again wrote to her son: “I am glad to say that my article in the
Quarterly is approved of, for I trust they will give me more to do.” By 1 March, she was “busy
with an article for the next number of the Quarterly[,] which I hope to finish tomorrow[;] it will
astonish the . . . minds of the multitude it is such a queer subject, but you shall see.” The article
was to be on meteors, yet in April she wrote: “I fear Lockhart will not have the grace to insert
my article on meteors in the next Quarterly which is vile after all my trouble.” The article never
did appear, nor did the series of scientific reviews. Somerville was left to cast about again for a
scientific subject that would make use of her skills, her desire to be occupied in scientific
subjects, and the need to improve the family finances. Why the series never worked out is
unclear. 48
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When exactly Somerville hit on the idea of physical geography for a book is unknown, but
certainly it was before leaving England in 1838 due her husband’s illness, and she was at work
writing the first volume of the book not long after arriving in Italy. Certainly interest in the
subject and financial needs combined with Somerville’s desire for work. Financial remuneration
would not come from any mathematical works, satisfying though that might have been to her.
Indeed, with her scientific reputation already established, there was satisfaction to be found in
creating what Neeley describes as the “conceptual landscape of science,” that is, a synthesizing
and articulating of physical geography and physics as scientific disciplines. Here, Neeley views
William Whewell’s review of Connexion and Henry Holland’s review of Physical Geography as
acknowledging Somerville’s expert role in creating that landscape, though she does not closely
examine how Somerville constructed that landscape, except in the literary sense. 49
Writing the Book: Connections and Circulations
As Neeley points out, writing Physical Geography took Somerville beyond the bounds of
her own scientific knowledge, to the point where she relied on a much larger circle of friends and
acquaintances for information than was the case in On the Connexion of the Physical Sciences. 50
In Somerville’s own words, she had “undertaken a book more fit for the combination of a
Society than for a single hand to accomplish.” 51 Up until the move to Italy, Somerville had relied
on direct and indirect contacts with scientific friends, men such as Charles Babbage, John
Herschel, Michael Faraday, Charles Lyell, and until their deaths Thomas Young and William
Hyde Wollaston, for the latest discoveries and theories. Moving to Italy, on the periphery of the
scientific world, meant less physical access to such people and a greater reliance on published
49
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works, which were sent by friends, her publisher John Murray, and accessed via the Grand Duke
of Tuscany’s library. Indeed, Physical Geography is filled with references to works Somerville
consulted.
Somerville had always relied on a network of friends and acquaintances not only to keep
up to date on science but also to offer advice, and even judgment, on her own work. 52 This
network changed over time as her first circle of supporters (Wollaston, Young, Henry Kater)
died and were replaced by younger men. 53 Somerville never appeared bodily at the specific
locations in which science was discussed by the community of scientific figures, such as the
meetings of the British Association for the Advancement of Science, to which she was invited. 54
Barred by social convention from attending the meetings of many of the scientific societies, she
relied on (male) others to comment, advise and judge her work through the more private and
domestic medium of letters and direct meetings.
The geographical shift to Italy did not change her scientific network, if anything it
increased it, mainly as a result of the need to solicit information for Physical Geography and
later for On Molecular and Microscopic Science. Indeed, it is likely that Somerville’s
connections to the British scientific center of her day would have become far more tenuous but
for her books; they allowed, more, they required, her to keep up to date, to stay “plugged in” to
52
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the scientific networks throughout her years in Italy. 55 It was possibly the only way for her to
maintain her scientific identity.
Despite her connections, Somerville did worry about the effect of distance on her work. In
a letter to her son several years before the publication of the first edition of Physical Geography,
she wrote:
[M]y last sheets will be sent on Tuesday or Friday next[.] I have taken fright about
it I should not like to fail and do discredit it to the family by being laughed at . . .
Do you think it would be possible to get Captn Beaufort or any geographer equally
able to read it over, correct the errors and give an opinion whether it is worth
printing or not for here am I without a soul whose opinion I can either ask or
relie(sic) upon and almost without the necessary maps or books of reference - I fear
I am foolhardy, but then if I can do any thing for the family I would sacrifice my
own selfishness. 56
Even after several successful editions, Somerville felt her scientific isolation, as shown by
the following (written in 1858):
Sir Henry Holland took home my MSS and read it on his journey and I have this
day had a letter from him about it which is more than gratifying, I really am
delighted with what he says of it for under the disadvantage of writing here I was
very nervous about it. It might have been fuller. But what there is is good and
without fault . . . 57
Yet Somerville was well aware of how the world was becoming less isolated and more
connected via steam. In the scramble to update the work for the new edition being adopted by the
Council of Education she wrote Murray in 1857 to send her various works and added, “sent by
55
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steam I shall have it in a fortnight.” 58 In her autobiography she wrote of her second husband’s
sister who was forbidden to marry her choice, an army officer quartered in Malta, as she was not
allowed to “go to that outlandish place . . . Steam has changed our ideas of distance since that
time.” 59
Such connections allowed her the large network of informants required for her work.
Somerville also used these informants to advise her and judge her work. Why did so many
people go out of their way to help Somerville? Friendship and esteem played a role, especially in
the case of men such as John Herschel. Somerville originally met Herschel soon after her second
marriage in 1812. Her mathematical mentor, William Wallace, took the couple to visit William
Herschel and his telescope, and it is there that Somerville met the young John Herschel.
Somerville ranked him as a dear friend and he was often the first person she turned to for
scientific advice. After the appearance of the first volume of Humboldt’s Kosmos (1845),
Somerville was prepared to give up on Physical Geography, but on the advice of her husband,
who suggested she contact Herschel for his opinion, she sent the manuscript to him, who advised
her to publish it. 60 Following criticism of the manuscript of Molecular and Microscopic
Sciences, Herschel was also the first person Somerville turned to for advice. 61 Both times
Herschel advised her to publish.
Edward Sabine, who eventually became president of the Royal Society, became a longterm friend of Somerville’s and regularly sent her copies of all his work. To Sabine and his
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works, Somerville wrote, “I chiefly owe what I know on the subject [of terrestrial
magnetism].” 62 Somerville also relied heavily on Lyell’s work for her geology. As early as 1834,
Lyell was reading and commenting on proofs of the Connexion. 63 Roderick Murchison helped
revise the geological section of the 1862 edition. 64 Friends and acquaintances from the United
States also sent information. For example, Benjamin Silliman, editor of the American Journal of
Science, sent Somerville memoirs on physical geography that had appeared in the United
States. 65
Such men were more than happy to provide Somerville with information and then check
the proofs of relevant parts of the manuscript. It was a win-win situation, for Somerville got the
information she needed with almost a guarantee of accuracy, while the work of these men, and
their names, received wide exposure in a highly respectable form. 66
Obligations did not flow only one way. Somerville provided introductions, especially
during the years the Somerville’s lived in London. Introductions were given to visiting scholars,
61
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dismayed by the amount of algebra. Patterson, Mary Somerville, 78.
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such as the American medical student Henry Bowditch; inquiries to French colleagues, while
visiting France, as to the possibility of getting William Whewell’s Bridgewater Treatise
translated into French; and even using her Russian connections via her first husband to help
Whewell with his grand tidal project. The young James Forbes, the newly elected chair of natural
philosophy at the University of Edinburgh, in 1833 asked Somerville if he could see sheets of
Connexion before publication “to profit by its contents and to be able to give some account of
them,” to his students. Forbes was beginning his scientific career and realized Somerville could
be helpful to him. Other men of her son’s generation also became part of her circle of scientific
friends. Mathematician J. W. Lubbock had been at Trinity College with Greig and Somerville
and Lubbock corresponded, spoke, and corrected each other’s mathematical work. Indeed, while
in London, Somerville had become part of the scientific circuit, and scientific visitors sought her
out. It was this social ballast, built up during the years in London, that allowed her to
successfully continue a public scientific persona from Italy. 67
Somerville also made connections with the Italian scientific community. In 1849 she wrote
of Vincenzio Antinori, the Galileo scholar, and Giovanni Amici being “most attentive and
accompany[ing] us to everything that was interesting in science and art.” She also met the Grand
Duke of Tuscany, whose “knowledge of science for a prince is very remarkable and his anxiety
for the improvement of his country very great.” And she was invited to attend a scientific
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meeting in Pisa, though whether she attended is unknown, though unlikely. Giovanni Donati, the
astronomer who discovered the comet named after him in 1858 also provided Somerville with
information for her new edition of Connexion. “The comet insists upon notice being taken of it in
my new edition so I wrote to get information from Sign Donati and he not only came
immediately but brought me 5 pages he had written to me about it.” 68 Somerville also returned
the favor. When the king of Italy sent a diplomatic and scientific mission to Persia in 1862, some
of the members, including her friend zoologist Filippo de Filippi, asked Somerville to ask John
Murray to send them anything printed recently on Persia. 69
To keep the editions updated, Somerville relied not only on her friends and acquaintances
but also on the published work of explorers and scientific men. Such works were published not
only in the publications of the Royal Geographical Society (founded in 1830) or in the
Philosophical Transactions of the Royal Society of London, for the published works of such
people found a ready market in the profit-driven book industry of Britain and America, and
reviews of such books were common. 70
A panicky letter by Somerville written in 1857 gives an example of the kind of published
and personal resources she used. At the time her publisher John Murray asked her to quickly
produce a new edition as Physical Geography was being adopted as a textbook by Council of
Education and the book needed updating. The letter was to Joseph Pentland, a friend from the
London days who had made a name as an explorer by surveying part of the Bolivian Andes, and
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was appointed the British consul general to Bolivia for a time. As Somerville’s man in England,
Pentland, in effect, acted as go between for Somerville and Murray and usher the editions of
Physical Geography through the press. Somerville asked him for David Livingstone’s book on
Africa and anything else on the mountains and lakes of Africa that Murray could think of. In the
meantime, Mathew Maury’s book on the Atlantic would do for information on the Atlantic. She
also asked for information on the canal and the railway in central America, and the plans for a
way to India by the Euphrates by the military man and explorer Francis Rawdon Chesney. In
addition she wanted information on the Australian and Californian goldmines. She wrote: “An
addition must be made to the article on the arctic regions[,] what books shall I write [to Murray]
for?” 71
Without Pentland’s help as a source of information and a mobilizer of information and
books, Somerville would not have been able to update Physical Geography. For a start, the
subject was far broader than Connexion and the number of knowledge makers in physical
geography was far greater than that of Connexion. In effect, Physical Geography outgrew her
social network in a way that Connexion never did. While she did not personally know many of
those whose work she used in Physical Geography, she did begin correspondences with some of
them, including the U.S. Navy’s Matthew Fontaine Maury, whose book Physical Geography of
the Sea (first edition 1855) was likely the one she used to update her own book. 72
Murray’s role as publisher should also not be underestimated. Very soon after that letter to
Pentland, Somerville wrote Murray that “the gold mines in Australia were not discovered when
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the last edition was printed which will show you how far it is behind. You who are on the spot
best know what is new, and can help me greatly.” 73 As a successful publisher, Murray knew
what was new, what was popular, and what would be useful to one of his writers. In addition, the
India House directors of the East India Company gave her permission to make use of their
library.
Few people could have commanded the resources Somerville did. By the time she began
serious work on Physical Geography, her name was established in Britain and in the United
States. Somerville relied on personal connections not only in getting information for her books
but also in getting manuscripts to the printers. At various times she relied on the British Embassy
in Turin, a nephew of the Piedmontese statesman and liberal Camillo Cavour, and on British
scientific friends visiting Italy, a popular stop for those seeking rest and refreshment and
scientific excitement, such as climbing Vesuvius and geologizing. 74
From Personal to General Circulations in Empire and Science
Somerville was part of a Victorian network that gathered and produced scientific
knowledge within the context of the British Empire and an industrializing society that
encouraged the circulation of goods, knowledge, and people. Historian Jane Camerini places the
doers of science, those who went out into the field, such as Charles Darwin, Joseph Dalton
Hooker, Alfred Russel Wallace, and Thomas Henry Huxley firmly within a social “network of
opportunities and obligations” that “connected them to two overarching features of the Victorian
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context: colonialism and industrialization.” 75 Whether it was Wallace situated in the colonial
network of the East Indies, Darwin and Huxley on naval survey ships, or Hooker at Kew
Gardens, the empire’s center of economic botany, such figures received and gave knowledge.
But this network also stretched to those who synthesized such knowledge for the public, such as
Somerville, and publishers such as the Murrays (father and son), whose publications ranged from
Somerville’s books to Darwin’s to Jane Austen’s.
Somerville was well aware of the network she was a part of and in general made sure to
thank those whose work she relied on. In the introduction to the third edition of Physical
Geography (1853, U.S. edition), she wrote: “the author acknowledges her obligations to Baron
Humboldt’s invaluable ‘Cosmos,’ with Colonel Sabine’s excellent notes—and to the works of
M. Elie de Beaumont, Sir Charles Lyell, and Sir Henry de la Beche; to the researches of Messrs.
Campbell, Thomson. Strachey, and Dr. Hooker in the Himalayas; and to papers in the periodical
journals of Europe, India, and America.” She also thanked Joseph Pentland for his help and
Beaumont, Lucien Bonaparte, and Dr. Weddell for “valuable information on the subjects of
Geology, Ornithology, and Botanical Geography.” 76
Pentland not only mobilized information and publications for Somerville and helped keep
her up to date, he also kept her updated on the doings of her scientific friends. In a single letter in
1857, he told Somerville that the Murrays were well, John Herschel poorly and in the country,
Charles Babbage working to complete the calculating machine; he provided updates on David
Brewster, the Scottish natural philosopher, and his wife; he added that Francis Beaufort, the
retired naval hydrographer, was feeling better, and that Roderick Murchison, the geologist, was
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flourishing. Pentland added that he hadn’t yet seen George Biddell Airy, the Astronomer Royal,
and that William Whewell was about somewhere. He also sent a new volume of Whewell’s
History of the Inductive Sciences, which he thought would be useful to Somerville. 77
A good example of the flow of information is given in a letter from Somerville to her son,
in which a missionary relative, James Graham, offered to go to the Astronomical Society on
Somerville’s behalf to pick up a valuable book given by T. H. Huxley to Somerville on sea
animals for updating parts of her Physical Geography. 78 Meanwhile, Somerville had sent an
updated version of the manuscript of the work to Murray via “Queens messenger,” in effect a
diplomatic courier. Murray objected to new additions to the work for financial reasons, but
Somerville told her son that the
additions must stand, . . . most important in the geological chapter which must not
be omitted, nor must the new discoveries in our north American colonies, nor the
travels in Africa, Australia & China,—. . . as it is now improved I believe it is the
best Phys Geo. work that there is, but if curtailed I will not have another edition at
all. 79
For Somerville, her ability to be up to date was connected to her social and scientific networks,
and her reputation was based on her making use of these networks.
Personal connections and the movements of missionaries, explorers, and scientists within
the context of the British Empire provided the flow of information, via print and people, so
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important to Somerville’s work. Much of this flow was facilitated via the post office (the penny
post was introduced in 1840) and steam ships. Somerville commented on how quickly and
cheaply she received books posted to her in Italy. On a broader level she marveled at the
telegraph between New York and California, finished in 1861, that was to be continued through
the British and Russian territories of North America, across the Behring Strait and finally into
India. “We shall get our first intelligence of our Indian empire through Petersburg, is not that a
miracle!!” 80
Somerville had strong connections to the growing British Empire via family and friends.
She took great pride in the navy and the empire it supported and felt particularly strongly about
India, especially when British control was threatened, as in the rebellion in 1857. About that she
wrote: “People say it is the loss of America all over again. The loss of India will reduce us to a
4th rate power and under abler hands we were the 1st. It makes me very unhappy to live to see
England fall who in my youth saw her in the zenith of her glory.” 81
Somerville tended to see the Empire as an unmitigated good in its role of circulator of
commerce, knowledge, and civilization. This is most clearly seen in Physical Geography, where
she wrote:
Commerce has not less influence on mankind than colonization, with which it is
intimately connected; and the narrow limits of the British Islands have rendered it
necessary for its inhabitants to exert their industry. The riches of our mines . . . is a
principal cause of our manufacturing and commercial wealth; but even with these
natural advantages, more is due not only to our talents and enterprise, but to our
high character for faith and honor. 82
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This commerce and manufacturing, along with faith, honor and science, were circulated
around a world increasingly influenced by western Europe and Britain. Such ideas of circulation
date back to the Enlightenment. 83 Philosophers such as A. R. J. Turgot and the Marquis de
Condorcet viewed social progress as dependent on connections that allowed the circulation of
people, goods, and ideas. 84 In the nineteenth century progress became linked to economic
growth, so that science could also be circulated in a similar way to capital. To quote historian of
technology Rosalind Williams: “[Science] consists of ideas that are universal counters, the same
in all places, independent of personality . . . Knowledge, like merchandise, could be accumulated
and bundled in one place, transported to another, and consumed there without any alteration in
character.” 85
Yet ideas must be embodied in something to be transportable, whether in a book, a letter, a
person, or a microscope. A book may appear far more transparent in terms of ideas than does a
microscope. A microscope appears to have a lot more material weight, since if you wish to look
at something very small you must carry it with you, whereas ideas or cultural replications in
books can be carried round in the head and applied to the world—there is less apparent material
mediation. Somerville’s Physical Geography was produced in London and shipped around the
English-speaking world. It was also translated into German and Italian and published in those
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countries. 86 Blanchard and Lea in the United States printed several editions (without paying
copyright—international copyright not being enforceable at the time). 87
Somerville’s book, in its circulation around the world, was a physical embodiment of the
ideas within. Like Charles Babbage, Somerville linked manufacturing and science via
knowledge, but in her case firmly in the context of empire. What did this mean in the real world?
Examples provided by Somerville of the use of science to help along the circulation of goods and
knowledge included the completion of a canal joining the Pacific and Atlantic Oceans. The
commerce produced by the union of the two oceans, combined with the recently discovery of
gold in California, would turn a country “so little known...[into] a new centre of civilization,
whose influence will be diffused over the wide Pacific.” A footnote at the bottom of the page
links gold and science directly through geological knowledge, itself, of course, gathered via the
circulations of geologists around the world. 88
Rivers, of course, also played a major part in circulation historically, and still did so in
those areas not dominated by the railways. While Somerville admired the wildness of rivers in
human-controlled landscapes as picturesque, rivers also provided “a greater influence on the
location and fortunes of the human race than almost any other physical cause, and since their
velocity has been overcome by steam navigation, they have become the highway of the nations.”
While the rivers of Europe are particularly favorable to navigation and progress, those in Africa
are far less so, part of the reason, along with slavery, why Somerville believed Africa lagged
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Europe in civilization. 89 To progress, to be civilized and take part in material, social, and moral
progress required the circulation of books, microscopes, missionaries, and steamboats around the
world. Within them, these objects carried knowledge. The point of the circulation was to
circulate, for by this knowledge increased, all to the benefit of humanity.
The concept of unhindered circulation is particularly apt for a book where “political and
arbitrary divisions are disregarded.” 90 Place as place becomes less important when the focus is
on movement and barriers become invisible. In this way the empire itself becomes invisible as
the circulation within it is highlighted. But this universalization carries the risk of dissolving the
local and the particular. Somerville appeared to have felt that risk for she wrote in the section of
Physical Geography titled “The Distribution, Condition, and future Prospects of the Human
Race,” about the civilizing effects of the British garden. The following quotation appeared in the
previous chapter, in the discussion linking progress and landscape, but it is worthwhile repeating
part of it here with a different emphasis. “Among the objects which tend to the improvement of
our race, the flower-garden and the park adorned with native and foreign trees have no small
share: they are the greatest ornaments of the British Islands . . .” 91 Here the local is given a place
within the universal, but, as the previous chapter showed, even that local is mediated via the
cultivation of the mind and was used for moral purposes. In this sense the local anchors the
universal, but also partakes of the universal circulation. The valued trees that adorn that very
local space of a British country garden are many of them foreign, brought to England as part of
88
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that circulation of objects and knowledge. In this sense, it might be that all local knowledge
becomes valueless unless it can be put into the system of circulation. 92
Certainly on a broad scale Somerville is quite clear that a great transition was occurring. In
Physical Geography (1853) she wrote:
Poetry of the highest stamp has fled before the utilitarian spirit of the age; yet there
is as much talent in the world, and imagination too . . . though directed to different
and more important objects, because the whole aspect of the moral world is altered.
The period is come for one of those important changes in the minds of men which
occur from time to time, and form great epochs in the history of the human race. 93
That sense of change was due in large part to the circulation of knowledge and of people
and objects. “The present state of transition has been imperceptibly in progress, aided by many
concurring circumstances, among which the increasing intelligence of the lower orders, and
steam travelling, have been the most efficient.” 94 In addition, “Steam, which annihilates time
and space . . . is instrumental in bringing nations together. The facility of communication is
rapidly assimilating national character.” 95 It is a kind of homogenization that Somerville assumed
would be cosmopolitan in nature, rather than the more modern fear of a homogenization down to
the lowest common denominator. It would be based in multiple metropoles as “society in most of
the capitals is formed on the same model,” and would be assisted by the widespread study of
modern languages by the “well-educated” which would act to remove “one of the great barriers
to the assimilation of character amongst nations . . .” 96 Technology, or rather at this point in time
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what was called the manufacturing arts, played a vital role in facilitating progress. Yet it is the
kind of progress that encourages uniformity.
Circulation and Specialization in On Molecular and Microscopic Science
This very broad focus apparent in Physical Geography had for Somerville a corollary in
the tiny focus provided by the microscope. In comparing the focus, however, we find that the
circulation of science and knowledge that knit the globe together and is unproblematic in
Physical Geography becomes a problem in Somerville’s final scientific work, On Molecular and
Microscopic Science, where that circulation of knowledge is applied to science itself.
Specialization, including the instruments of specialization, made Somerville’s attempts at
circulation and unification difficult to sustain.
In 1869 a writer for the Monthly Microscopical Journal reviewed On Molecular and
Microscopic Science (1869). The reviewer was puzzled by the book and wrote that, “the author
makes no more than an incidental allusion to the microscope. No form of instrument is
described, and no instructions are given as to the collection, preparation, or mounting of
microscopic objects.” 97 The reviewer also assumed that the lack of microscopes would surprise
many of the book’s readers. Other criticisms followed: the book’s lack of uniform design,
orthographical errors, and the meager amount of space given to Infusoria and Rotifera, the latter
a favorite, according to the reviewer, of microscopists. The reviewer did admire some of the
beautiful and expensive plates of the microscopic animals in the book, which would, of course,
have required a microscope to draw.
The ignorant author, of course, was the then octogenarian Somerville. On Molecular and
Microscopic Science was a financial and personal disappointment to Somerville. Her two
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previous books had sold well and had gone through multiple editions; this book sold badly and a
second edition was never called for. The space between what went wrong from the reviewer’s
perspective and what went right from Somerville’s offers a glimpse into competing views of
science and its communication. Somerville and the reviewer had very different expectations of
the work. Somerville was attempting to finish off the cosmography she had begun with her first
book on the physical sciences, On the Connexion of the Physical Sciences (1834), then continued
with Physical Geography (1848), and ended with On Molecular and Microscopic Science
(1869). While her books on physics had focused only on the laws of the non-living, Physical
Geography lacked universal laws applicable to organisms; On Molecular and Microscopic
Science linked the living and the non-living world through universal laws.
As early as 1860 she wrote to her son about plans for a future book: “Secretly I am writing
a sequel or last chapter to the Phys. Sc as I think that on matter feeble, and the recent
microscopic discoveries are so wonderful that a new creation is brought to light.” 98 New
discoveries gave Somerville an opportunity to not simply update her book, but to incorporate a
whole “new creation” into her science. Benjamin Carpenter (1813-1885), physiologist, naturalist
and microscopist who described and classified the single-celled Foraminifera and who in 1850
wrote “On the Mutual Relations of the Vital and Physical Forces,” proved a valuable resource for
Somerville. 99 In June of 1860 she wrote of Carpenter, the “celebrated writer on microscopic
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discoveries,” that he “has kindly sent me some of his papers which have been of the greatest use
to me . . . He has proved the correlation between the physical vital and molecular forces—an
immense step.” 100 This linkage, based on the indestructibility of force and connections between
the causes of physiological phenomena—vital forces—and molecular forces meshed with
Somerville’s own anti-materialist approach, one where life was not reducible to matter in
motion. Discoveries in physics and of new animal forms led her to attempt to find connections
between the two areas, and in the same year she linked them in a request to Pentland to send
more books and journals “on the subjects I am writing about, namely microscopic observations
on the lowest classes of vegetables & animals and on the connection & correlation of the vital
and physical forces.” 101
Somerville’s was an integrative worldview, one where precision, calculation, morals and
knowledge all played a role in science. It was an approach that saw the objects that helped make
science, such as microscopes and telescopes, as secondary, at least in terms of communication.
Somerville’s view of science saw it deeply embedded in ideas of circulation of knowledge and
commerce, the kind of circulation provided by the British Empire. It saw science as a common
good, one that transcended disciplinary, national, and geographic boundaries, and spoke to more
than simply professional scientists or deeply committed amateurs. In content it drew on and
synthesized the latest scientific findings of the day, and in worldview connected science,
industry, commerce, and the British Empire.
Somerville knew the importance of instruments. She owned a telescope, a small one made
by a self-taught Scottish ploughwright. She knew how to make observations, and also knew how
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to use a sextant. 102 But instruments, unless they were necessary to the explanation of an
experiment, were made invisible, and when they did appear, there was no sense of how to use
them. Instruments got in the way, changed the focus, as it were, of science. Monthly
Microscopical Journal took a different approach to science. It was the journal of the Royal
Microscopical Society, established a little more than thirty years earlier after a Dr. Bowerbank
said, “God bless the microscope; let us have a Society.” In the words of the President of the
Society in 1870, the microscope was “the most important instrument ever yet bestowed by art
upon the investigator of nature.” 103 It was a society and a journal that revolved around the
microscope.
The anonymous reviewer of Somerville’s book clearly sets out the limitations of the
journal when he states at the very beginning of the review: “With the ‘Molecular’ or rather the
‘Physics’ portion of the present work we have no immediate concern.” 104 With this statement he
defines disciplinary boundaries, for the molecular section deals with the very small of the
inorganic world and includes such subjects as “Dynamic Absorption and Radiation,” “Rubidium
and Caesium,” and the “Spectra of Fixed Stars,” and therefore irrelevant to a journal dedicated to
the uses of the microscope.
Somerville’s viewpoint was different. Rather than separating, she preferred to unite. A
short paragraph at the beginning of the second part of the book is used by Somerville to link the
two very disparate sections. “The study of the indefinitely small in the vegetable and animal
creation, is as interesting as the relation between the powers of nature and the particles of
matter.” The connection, for Somerville, is that the organic world of the very small is composed
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of very small bits of matter from the inorganic world, carbon, hydrogen, oxygen and nitrogen. 105
This casual boundary crossing from the organic to the inorganic and back led the reviewer of the
Monthly Microscopic Journal to view the book as lacking uniformity of design. But it was part
of Somerville’s approach to science. She wrote:
No mere physical powers are capable of forming directly out of inorganic elements,
the living organism whose passage through the cycle of germination, growth,
reproduction and decay, serves so pre-eminently to distinguish between it and inert
matter. Plants, indeed, borrow materials from the inorganic, and powers from the
physical world, to mold them into living structures, but both are restored at death to
the great storehouse of nature.106
Somerville was not alone in linking the organic and inorganic at the small scale. A few
years after the book’s publication, the physicist John Tyndall had created experiments using
beams of light to show the existence of submicroscopic germs and their lack of existence in
sterilized sealed containers, a strong argument against spontaneous generation and an argument
for the organic nature of many airborne particles. 107 Somerville knew Tyndall and corresponded
with him; indeed, in the preface he is one of the five people she thanks “who have aided in
revising some of the sheets for press.” She makes significant use of his work on heat in the first
part of her book, and in her corrections for a second edition (which never appeared) Somerville
included Tyndall as one of the three men she wanted to review the work in case of her death.
Unlike Tyndall, Somerville was no scientific materialist; she never accepted Darwin’s
theory of evolution in its entirety, one of the three pillars of scientific naturalism, and if asked
would likely have opposed the professionalization agenda of men such as Tyndall and T. H.
105

Mary Somerville, On Molecular and Microscopic Science, (London, 1869), 1:167.

106

Ibid., 168.

107

W. H. Dallinger, “Professor Tyndall’s Experiments on Spontaneous Generation, and Dr. Bastian’s Position,” The
American Naturalist, 1876, 10:7–415-22.

193

Huxley. 108 But similarities did exist. As part of his 1874 presidential address to the British
Association for the Advancement of Science meeting in Befast, Ireland, Tyndall said:
Believing, as I do, in the continuity of nature, I cannot stop abruptly where our
microscopes cease to be of use. Here the vision of the mind authoritatively
supplements the vision of the eye. By a necessity engendered and justified by
science I cross the boundary of the experimental evidence, and discern in that
Matter which we, in our ignorance of its latent powers, and notwithstanding our
professed reverence for its Creator, have hitherto covered with opprobrium, the
promise and potency of all terrestrial Life. 109
Tyndall was the kind of materialist Somerville could appreciate, the kind who also
circulated through scientific boundaries and who allowed a vision of the mind. 110 Somerville
herself wrote:
Every atom in the human frame, as well as in that of other animals, undergoes a
periodical change by continual waste and renovation; but the same frame remains:
the abode is changed, not the inhabitant. Yet it is generally assumed that the living
principle of animals is extinguished when the abode finally crumbles into dust, a
tacit acknowledgment of the doctrine of materialism . . . To suppose that the vital
spark is evanescent, while there is every reason to believe that the atoms of matter
are imperishable, is admitting the superiority of matter over mind. 111
This, Somerville was not willing to do, for science was broader than the concerns of the
materialists. She added that admitting the superiority of matter was “altogether at variance with
the result of geological sequence,” and quoted Lyell in his The Geological Evidences of the
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Antiquuity of Man (1863) in that “sensation, instinct, the intelligence of the higher mammalia
bordering on reason, and lastly the improvable reason of Man himself, presents us with a picture
of the ever-increasing dominion of mind over matter.” 112 A review of Somerville’s book in The
Popular Science Review criticized exactly this aspect of her approach and baldly stated that this
“would be in itself alone enough to condemn the whole work as one devoid of the philosophic
feeling which the subject demands.” 113
The chemist Henry Roscoe reviewed Somerville’s final book for the Edinburgh Review. 114
Unlike the reviewer of the microscopy journal, Roscoe finds the biological part of the book
better than the inorganic part for two reasons. One, that Somerville had not sufficiently
emphasized the conservation of energy as the “keystone upon which the stature of our modern
science rests.” 115 Secondly, biological science did not require the same emphasis on principle as
the physical sciences, since it was not as advanced. The physical sciences, writes Roscoe, “have
already passed into the truly scientific stage, where co-ordination is the all-absorbing
necessity.” 116 To order knowledge and coordinate it was more important than to circulate it.
Roscoe’s focus on a “truly scientific stage” has parallels with Hermann Helmholtz and his
approach to science and its professionalization. Using Goethe and Goethe’s science, Helmholtz
defined for himself and his audience what good science was and how it should be done.
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Romantic science, including that of Goethe, belonged to the pre-scientific stage, and, while
useful in giving inspiration and directions of interest, was useless in the doing of science. 117
Professionalization shifted the context of science. For Somerville the borders were
different. Despite a Romantic love of landscape, Somerville supported and cheered on a world
being remade by political economy, manufacturing, and empire. She could do this by locating
the world that was being displaced (the Highlands, Ireland) into a past carefully framed by
morals and aesthetics, which could then be used as a mental resource and placed within a
progressive developmental framework. For Somerville, borders—the boxing off of fields of
knowledge— were far more diffuse and did not lock science away into a world of its own.
Somerville’s view was global and integrative and science was a major part of that, but connected
to and circulating through the other concerns of empire—science never stood alone. Yet by 1869,
conceptions of science were changing. In addition, the material success of Britain and its empire
were raising questions about the connections between science and manufacturing.
Somerville, Babbage, and Whewell: Science, Technology, and the Great Exhibition
In The Machinery Question and the Making of Political Economy, Maxine Berg argues
that the battle for political economy was finished by 1848—the machine had won. Part of
winning that battle was making machinery, or rather the circulation of it and its products, a
necessary part of science, empire, and the world, which Somerville had done in Physical
Geography. Yet, what to make of this success? Unlike science, or rather natural philosophy,
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which had a long history of moral and religious connections, manufacturing and political
economy appeared secular in nature. Unlike science, in and of itself, manufacturing had no moral
basis; it was not a moral good in and of itself, but rather the uses to which it could be put could
have moral benefits. There is a hint of this split in the section on the cultivation of science in
Physical Geography, where Somerville wrote that science had
never been so successfully cultivated as at the present time: the collective wisdom
and experience of Europe and the United States of America . . . in annual meetings,
where the common pursuit of truth is is as beneficial to the moral as to the
intellectual character, and the noble objects of investigation are no longer confined
to a philosophic few, but are becoming widely diffused among all ranks of society.
. . 118
Here science in its very essence was morally beneficial. There is no mention of
manufacturing here. This top down model with a cosmopolitan elite spreading enlightenment
elides a previous focus on manufacturing and circulation and removes political economy from
the picture. Yet in the context of empire, manufacturing—due to its success—had to be somehow
put in a safe place.
The early Victorian era had inherited varied approaches to science. One was natural
philosophy as a purely contemplative approach aimed only at understanding the natural world.
Another was the Baconian program that saw empiricism married to utility and expressed in an
experimental natural philosophy geared to the production of effects, the electrical performances
in the eighteenth and nineteenth century being good examples. 119 The last was an approach that
matured in the Industrial Revolution into a third way that owed little to natural philosophy—it

“Nature,” which stripped away vitalistic aspects. See Oma Stanley, “T. H. Huxley’s Treatment of ‘Nature,’” Journal
of the History of Ideas, 18, no. 1 (1957): 120-7.
118

Somerville, Physical Geography, 3rd. ed. (1853), 496-97.

119

Peter Dear, “What Is the History of Science the History Of? Early Modern Roots of the Ideology of Modern
Science” Isis, 96, no 3 (2005): 397. Dear views the Baconian program as combining two incommensurables—

197

too dealt with effects (based in manufacturing and artisanship) but within a more limited
framework that did not seek to understand the underlying causes behind the effect. It was purely
practical and utilitarian—it did not seek meaning, only results, such as the improvement of
machines and manufacture. An example of this approach is included in the section on external
influences on man. Somerville wrote that while man
cannot create power . . ., but dexterously avails himself of the power of nature to
subdue nature. Air, fire, water, steam, gravitation, his own muscular strength, and
that of animals rendered obedient to his will, are the instruments by which he has
converted the desert into a garden, drained marshes, cut canals, made roads, turned
the course of rivers, cleared away forests in one country, and planted them in
another. 120
The success of empire, its circulation, and acceptance of the tenets of political economy
raised the issue of locating and connecting the third approach to that of the first. Somerville
dodged the issue by falling back on a Romantic space and landscape, kept either safely in the
past or safely by an aristocratic elite in the form of landscape gardens which “tend[s] to the
improvement of our race” or by subsuming both approaches within the empire, which in the form
of Britain, “is inferior to none in many things, and superior to all in some . . .” 121 Somerville also
elided the difference between science and manufacturing in order to create a balance between the
useful and the beautiful.
The fine arts do not keep pace with science, though they have not been altogether
left behind. Painting, like poetry, must come spontaneously, because a feeling for it
depends upon innate sympathies in the human mind. Nothing external could affect
us, unless there were corresponding ideas within . . .Those elevated sentiments
which constitute genius are given to few; yet something akin, though inferior in
degree, exists in most men. Consequently, though culture may not inspire genius, it
cherishes and calls forth the natural perception of what is good and beautiful, and
natural philosophy and utility—through language, resulting in the Baconian program speaking only in terms of
mechanical tools.
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by that means improves the tone of the national mind, and forms a counterpoise to
the all-absorbing useful and commercial. 122
Instead of science, culture becomes the carrier of non-material progress once science is
folded into the useful and commercial. Somerville, for whom the elevating aspects of science
was important, never appears to have satisfactorily reconciled the relationship between science
and manufacturing. Others found a simple answer to the moral issues involved by simply placing
science in the superior position. For example, according to Fraser’s “This dependence of the
popular and the practical on an anterior profound science runs through much of the business of
life—in the mechanics and chemistry of manufactures . . . and throughout all the departments of
industry and art.” 123 In 1851 an article on sanitation in the Quarterly Review took a similar
approach of theoretical knowledge appearing first, then followed by useful applications. Writing
of the growing force of the Sanitary Idea, the anonymous writer said of it:
Of that growing Idea we also rapidly sketched the progress—from its origins in the
theoretic dogma of the Preventability of Disease, to its embodiment in the practical
formula of Sanitary Consolidation. Of these two fundamental propositions,
standing to each other in the relation of Science to Art, or of ascertained Law to the
means of its Technical fulfillment, the first is now, happily, too universally
recognized to stand in need of further demonstration. 124
The word technology is not used; instead, we have the unproblematic technical fulfillment
of an idea. Indeed, the word technology itself was in general not used. Johnson’s A Dictionary of
the English Language (1824) has the definition of technology as simply “A description or
discourse upon arts,” while A New Dictionary of the English Language (1839) has no entry for
technology. Johnson’s Dictionary of 1836 also carried no entry for technology. The meaning of
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technology as the “practical arts collectively” is first recorded in 1859 within the context of
commerce and exploration in the British Empire. 125
Even Charles Babbage, at the very end of his book on manufacturing, slips into the moral
language of science. In “On the Future Prospects of Manufactures, as Connected with Science,”
Babbage writes that “if science has called into real existence the visions of the poet . . . the
accumulating knowledge of ages . . ., the philosopher has conferred on the moralist an obligation
of surpassing weight.” The obligation is “the resistless evidence of immeasurable design,” a
design that almost certainly includes intelligent life on other worlds. It is unthinkable that “no
living eye should be gladdened by [nature’s] forms of beauty, that no intellectual being should
expand its faculties in deciphering their laws.” 126 Babbage finished his book on the economy of
machinery and manufacturing by focusing on the contemplative aspects of natural philosophy,
thus giving manufacturing and commerce great power, but to science giving morality.
Yet manufacturing and commerce were on far greater display than science. In 1851, the
same year that the article on sanitation appeared, the Great Exhibition of the Works of Industry
of all Nations showcased the arts and industry of the world and highlighted the superior
productions of Western Europe and especially Great Britain. The Great Exhibition itself could
not have occurred without Britain’s Empire and its ability to knit together much of the world
through military and trade means. Just as the Great Exhibition showcased the wares of the
premier countries of the world, it showcased Great Britain’s premier position in the world.
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Somerville never saw the Great Exhibition, but her scientific friend William Whewell did
and then wrote the “General Bearing of the Great Exhibition,” a public lecture seemingly
designed as a summing up of the Great Exhibition and an analysis of its importance. 127 In this
published talk, Whewell did what neither Somerville nor Babbage was able to do—he created a
framework in which science and manufacturing were linked via a web of knowledge and
morality and, in effect, creating the modern meaning of technology as dependent on science.
Whewell, along with the political economist Richard Jones, opposed abstract and theory-based
political economy, a criticism leveled at David Ricardo, yet he did not reject the discipline as a
whole and instead sought a more inductivist and real world basis for it. 128 Whewell’s vocation
was as critic of science, in the same way that poetry and literature had their critics. 129 In addition,
as Master of Trinity College, Cambridge, a minister in the Church of England, and as having
held the position of professor of moral philosophy, he was concerned with the moral status of
science. Whewell, a philosophical idealist himself, disagreed with the simple idealism of the
Quarterly Review. He also disagreed with Babbage’s ahistorical view of the relations between
127
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science and technology—one purely based on the results of the Industrial Revolution and laissez
fare economics. 130 The Great Exhibition gave Whewell a platform from which he could articulate
his own views to a wider public.
In An Empire on Display, Peter Hoffenberg argues that exhibitions such as the Crystal
Palace helped create experts who could provide a map to the meaning of such exhibitions and put
order to such huge collections of machinery, manufactured goods, minerals, foods, fine arts, and
handmade wares brought to the Crystal Palace from all over the world. 131 Whewell, already one
of the leading figures in British natural philosophy, could give meaning to what people saw at
the Great Exhibition from a new position of expertise. Acknowledging Prince Albert’s role in
creating the Exhibition, Whewell writes that Albert clearly saw that there was a “Royal Road to
knowledge,” and that the Exhibition provided that road. 132 Yet it was Whewell, by the very act
of writing and presenting his “General Bearing of the Great Exhibition,” who created the royal
road.
Whewell, a translator of poetry and a master of language, first grounded his authority over
machinery in language and in comparing the act of making to analysis of the act.
[L]anguage is picturesque and affecting first; it is philosophical and critical
afterwards:—it is first concrete, then abstract:—it acts first, it analyses afterwards.
And this is the case, not with words only, but with works also. The Poet, as the
130
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Greeks called him, was the Maker, as our English fathers, also, were wont to call
him. And man’s power of making may show itself not only in the beautiful texture
of language, the grand machinery of the epic, the sublime display of poetical
imagery; but in those material works which supply the originals …in the Textures
of soft wool, or fine linen, or glossy silk… in the Machinery mighty as a
thunderbolt to rend the oak. 133
Historically, the making of things came before the understanding of things. Makers of
brass and iron objects existed before the chemical knowledge of metals existed. The objects in
the Great Exhibition were “articulate utterances of the human mind” to be read and enjoyed and,
when over and gone, subjected to analysis to discover underlying principles. The critic of
material art “endeavours to discern the laws of material nature; to learn how man can act by
these, operating through the medium of matter, and thus produce beauty and utility, and
power.” 134 To shift wholly into the world of science, the role of science is simply to “discover
the laws of operative power in material productions, whether formed by man or brought into
being by Nature herself.” 135
For Whewell, “Art was the mother of Science: the vigorous and comely mother of a
daughter of far loftier and serener beauty.” 136 Lofty implies a broad swathe of knowledge under
the gaze of science, while serene implies a certain disinterestedness, a reluctance to turn science
to money grubbing activities or to engage in controversy. Socially, then, lofty and serene could
be embodied only in gentlemen. As for relations between mother Art and daughter Science, the
intellectual and better educated head, which included the upper classes, directed the actions of
the hand, those who did the work, generally manual in nature, that required less education and
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less thinking, and was the province of the lower classes. 137 Unsurprisingly, then, Whewell, an
educator himself, gave science and its intellectual pursuits a higher status than any artisanal
making of things unaccompanied by an intellectual understanding of the hows and whys of the
matter. It would seem that science and the artisanal, while connected genealogically, were
irreparably separated by class. Furthermore, science best speaks for the artisanal, just as the
upper classes speak for the benefit of the lower.
With this approach, the moral mantle of science could be spread to the manufacturing arts.
Whereas Somerville located the moral aspects of commerce and manufacturing not in the
commerce and manufacturing itself but through its movement—via colonization, missionaries,
scientists—through the empire, Whewell yoked the manufacturing arts to science, with science
speaking for these technical arts. Whewell was one of those “persons well qualified to draw from
the spectacle the series of scientific morals which it offers,” and explained “what you ought to
learn from such an exhibition of art.” 138
Whewell invited his audience to picture the simultaneity of the Great Exhibition—
everything gathered into one place at one time for everyone to see—versus one person spending
a lifetime traveling the world to see the workshops and the arts of all the nations. The second is
clearly inferior to the first, according to Whewell. As historian Richard Bellon makes clear, the
Great Exhibition was a localized form of globalization, “intended . . . to collapse physical and
temporal distances,” which required cooperative effort to bring objects and the people to see
them together. 139 Though an exhibition and a book are very different objects, there are parallels.
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Somerville was part of a network of people and knowledge drawn from all over the world, which
she synthesized and embodied in a book and which then moved through the world. The Great
Exhibition brought objects from around the world to one location, which were then put into a
network of knowledge given meaning by Whewell and to which people came.
The disadvantage of such an approach as the Great Exhibition was that the machines and
their productions were ripped out of their local context. Whewell never addressed this issue of
the contextless object. Yet what might a sightseer at the Crystal Palace make of an Otaheitian
headdress. What role could they assign to it or to its wearer? Or to a shiny machine laid out for
their inspection? Could they imagine it dirty and grease stained, surrounded by workers, and
producing whatever it was made to produce? Removing context gave Whewell the power to
recontextualize, to combine the universality of the Great Exhibition and its objects in a way that
gave science primacy, in much the same way that removing barriers in Physical Geography
allowed Somerville to restructure the globe. Removing the underpinnings of industry allowed
Whewell to ask certain questions.
Whewell wrote that the most beautiful products, the gorgeous silks and fine porcelains,
come from the Orient, and European craftsmen could not match such skill and beauty. “What
then, shall we say of ourselves? Wherein is our superiority,” he asked. More importantly, what
advantages did all the accumulated skill and capital of the Industrial Revolution provide when
measured up against the technical skills of China. For Whewell, the superiority lay not in the
quality of the product itself but in its intended recipient. Social structures played an important
role in cultural superiority, and not just the skill inhering in the product itself. Of nations such as
Persia and India, he writes: “There Art labours for the rich alone . . . there the multitude produce
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only to give splendour and grace to the despot or the warrior whose slaves they are, and who
they enrich.” Contrast this with the British approach where
the most exquisite and the most expensive machinery was brought into play where
operations on the most common materials were to be performed, because these
were to be executed on the widest scale…This therefore is the meaning of the vast
and astonishing prevalence of machine-work in this country:—that the machine
with its million figures works for millions of purchasers, while in remote countries,
where magnificence and savagery stand side by side, tens of thousands work for
one… here the man who is powerful in the weapons of peace, capital, and
machinery, uses them to give comfort and enjoyment to the public, whose servant
he is, and thus becomes rich while he enriches others with his good. 140
For Whewell, this was a clinching argument for Britain’s lead position when it came to the
social progress of nations. Whewell was not making a utilitarian argument but rather a social
argument on how the uses of science and arts could help society progress. Science could be a
moral force, and in its primacy over the practical arts could harness these arts for progressive
purposes. For Somerville, once science became purely part of the useful or commercial, its moral
power disappeared. In addition, when circulation comes to a halt—when the pause button is
pressed—moral aspects of that circulation disappear.
The Great Exhibition offered Whewell opportunities for a purely scientific progress, by
showing how the scientific daughter was superseding the artisanal mother. The new chemical
manufactories were “the whole foundation, the entire creator of the art.” Finally, progress had
reached the point where the culturally superior science, “an exact philosophical science,” may
legislate for art. Whewell raphsodized over the new chemical sciences: “So rapidly in this case
has the tree of Art blossomed from the root of Science; upon so gigantic a scale have the truths
of Science been embodied in the domain of Art.” 141
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A tree as metaphor may also be seen as a map. Whewell interwove science, machinery and
manufacturing, and Empire, all drawn from the Crystal Palace, to provide his hearers and
listeners with a map. It is a map of social and material progress, colored by the subtle embrace of
the Empire in its abilities to clearly show this progress by annihilating space and time. In
Whewell’s lecture the empire appeared as a means, not an end.
Somerville, grounded in her conceptions of circulation and political economy within the
British Empire, was unable to create a completely stable relationship between science and
manufacturing outside of the context of circulation, thereby placing the moral progress she gave
to science in a precarious position once the developmental “laws of progress” (based on the laws
of astronomy) could be questioned, as they were with the shift to a more biologically determined
approach, as in Darwin’s evolution. 142 Whewell, with his perspective of the world coming to
London—the periphery moving to the center and pausing there to be examined—was able to
create a morally stable relationship between the two; science would now rule. 143
Conclusion
Despite its imperial backdrop, Physical Geography did well in the United States, with
educational institutions in particular making use of it. 144 An 1849 review published by the
Unitarian Christian Examiner and Religious Miscellany goes some way to explaining the book’s
success. After all, a statement by the reviewer that “the cultivation of scientific taste in a
commercial community like ours is of great importance,” followed by speculation on the future
142
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importance of Maury’s oceanographic work—that “the toils of the sea will be lightened, and
valuable information will be gained in relation to the trade-winds of the Atlantic”—shows
obvious links with Somerville’s work. 145
After reviewing Physical Geography, the author ends with his own thoughts on the subject
of physical geography.
Suppose every meridian on the earth’s surface to be marked by the iron bands of
the railroad or the smoke of the steamship, — suppose each of its parallels of
latitude to be made visible by the fine wires of the telegraph, so that every degree
of its area should be bounded, north and south, east and west, by the lines of
intelligence, — and suppose the Christian spirit to have taken possession of only
two or three of the more powerful nations of the earth, and what ignorance or vice
could stand up against the intolerable blaze which would be kindled round every
hearth-stone? 146
Tightly linking commerce, colonization and Christianity—topics close to Somerville’s
heart—the reviewer then adds scientific control to the mix. “When we consider the beautiful
proportion which marks all the works of God, we are constrained to believe that there is some
relation between the size of our planet and man’s ability to subjugate and enjoy it. Nature has
other forces in store, which he will hereafter discover and apply as dexterously as he now uses
steam, wind, or electricity.” 147 This is a parallel world to Somerville’s British Empire.
Two levels of circulation appear in Somerville’s work. The first, guaranteed by the British
Empire, was the circulation of knowledge and commerce throughout the globe, while the second
was that of knowledge circulation through science, though both were linked to the idea of
progress and development. The first showed readers how the human world worked against the
144
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backdrop of a globalized world. The second, though a failure as a commercial venture and
among her scientific peers, showed how science as done by humans worked, at least from
Somerville’s perspective.
A commercial society was necessary to this circulation and part of making such a society
appear inevitable and necessary was by putting it in an historical context of a Romantic world,
now lost in the past, giving way to the inevitability of a commercial society, one grounded in a
progressive view of empire that grew increasingly common in the first third of the nineteenth
century. This progressive view was, in turn, grounded in political economy, which guaranteed
the progress of society and also viewed the empire as a guarantor of that progress. Within a
progressive commercial society, science is part of the circulation of knowledge and things.
Somerville became part of the movement of knowledge as a result of her communication
network, which expanded after her move to Italy in 1838 and the requirements of writing
Physical Geography, which itself was partially due to the failure of Somerville’s model of
science, one that required financial security and leisure. Somerville’s connections, which
included scientists, explorers, naval men, and her publisher, were vital to Physical Geography.
Knowledge moved back and forth via the circulation of letters, books, journals, and people
through the medium of steam ships, post office, and even Queen’s messenger. This was
embedded within a commercial global circulation which acted to homogenize the world via the
tools of industry, steam and telegraph. Somerville’s belief in progress assumed a beneficial
homogenization, based on increasing education and led from the top down.
While Somerville’s conception of knowledge circulation within empire reflected many of
the assumptions of the day, changing assumptions within science on circulation within science
proved problematic in On Molecular and Microscopic Science. Somerville attempted to link the
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living and the non-living through universal laws and ignored growing disciplinary boundaries
when she combined the very small of the inorganic world with the very small of the organic in
one book. Somerville, aging and ensconced in Italy, had not fallen behind the scientific times in
terms of knowledge; in fact, according to Herschel, she might be rushing ahead too fast. In 1863
he gently chided her on her “conservations” and “correlations.” “[Y]ou will have to make
allowances for what perhaps you will call my antiquated prejudices,” he wrote. “I cannot adopt
the language about these same “forces” “correlations” and “conservations” which is in vogue.”
There may be “a shadowing forth of truth … but I think we are in far too great a hurry—that our
talk is getting ahead of our knowledge a great deal too fast and that we are losing ourselves
among words which carry no clear ideas.” 148 But Somerville was falling behind in how
knowledge was organized, and her integrative world view that sought for laws applicable to both
the organic and inorganic and rejected a purely materialistic approach was no longer acceptable.
For Somerville, science did have a moral aspect within the context of the empire and how
it circulated knowledge. This moral aspect was not shared by the manufacturing arts, which had
been tightly connected to progress via a commercial society and what that society could provide.
The success of the empire and the influence of what came to be called technology, however,
meant that some attempts were made to give a moral cast to technology. Somerville failed in
reconciling the relationship between science and technology. William Whewell, in the context of
148
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the Great Exhibition of 1851, created a framework in which science and technology were linked
by making technology dependent on science. On a purely practical level, Somerville was well
aware of the goals of such exhibitions, as when she commented on the 1861 National Exposition
held in Florence in the newly unified Italy (excluding Rome and Venice). All the Italian world is
going, she told her son. While a “miniature thing” compared to Crystal Palace, she added that
“such as it is it will do much good to the people and is very popular.” Somerville was well aware
of the context of the exposition, of binding Italy into a nation and the promotion of liberalism
and free trade. 149 Such an approach tied understandings of science to material progress that also
served a moral progress.
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CHAPTER 5
CONDUCTING SCIENCE: THE DIFFERENT ROLES OF PHYSICAL GEOGRAPHY
In 1858, Somerville, herself partial to a whisky before bed, found herself “much annoyed
at the drunkenness and bad conduct of the Scotch, by the statistics there are more natural
children there than in any country in Europe, and people say that since biggots[sic] will not let
the people have any innocent amusement on a Sunday the only holiday they have, they take to
vice.” Somerville, a Scot herself, added that she should “like to defend my country but I cannot
& I am mortified.” 1 This example of bad conduct sharply contrasts with a positive example set
by her scientific friend Sir John Herschel during Somerville’s visit in 1848. “The charm of the
conversation is only equaled[sic] by its variety – every subject Sir John touches turns to doubly
refined gold, profound, brilliant amiable and highly factual, I could never end in admiring and
praising him.” 2
For Somerville, conduct played an important role and colored her approach to society and
science. In this she was far from alone; John Wilson Croker, who wrote to the Tory Prime
Minister, Robert Peel, in support of a pension for Somerville described the naval actions of
Somerville’s father and his role in the victory over the Dutch navy at Camperdown and added
that “The child and grandchildren of Sir W. Fairfax have a degree of merit, exclusive of Mrs.
Somerville's literary reputation.” 3
Physical geography—the study of the earth and its inhabitants—was a quintessential
nineteenth-century science. Those who wrote for a scientifically inclined general audience found
1
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in the subject a suitable vehicle for discussing nature, empire, religion, and progress. This
chapter focuses on the notion of “conduct” to develop connections amongst these topics. There
are two senses in which such a metascientific focus can be helpful—conduct in terms of the
authors’ function as a guide to their subject, and conduct or behavior of those appearing in the
text.
Apart from Somerville, who published her first edition of Physical Geography in 1848, I
wish to include two other writers on the physical world, Rosina Zornlin (1794?-1859), and
George Perkins Marsh (1801-1882) for comparative purposes. Henry Holland, the Quarterly
Review’s reviewer of the first edition of Physical Geography, had commented that Somerville’s
was the first book in English on the subject. He was wrong. In 1840 Rosina Zornlin had
published a book called Recreations in Physical Geography, or the Earth as it is, a book which,
like Somerville’s, went through several editions. Holland either was not aware of this book or
chose not to consider it as a worthwhile book on physical geography. Zornlin was the invalid
daughter of a wealthy broker who wrote elementary books on many scientific subjects. 4
Somerville and Zornlin each produced a book different in tone, scope, and assumptions about the
role of science, and a comparison of the two highlights the differing didactic styles that science
popularizers took.
Zornlin viewed herself as a guide for her readers and ignored those doing the science.
Somerville focused on the conduct of those doing the science and elided her role as guide.
Conduct allowed both authors to place nature and science securely within the British Empire and
also allowed the empire a place in science. Both books gave readers the ability to put things—
whether lichens, animals, or explorers—into a European-created world order that included the
4
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latest scientific evidence. As books on science for a non-specialized audience, these works were
part of a knowledge industry that fed a growing public appetite for useful and improving
knowledge.
Marsh, one of the first major figures to focus on the effects of humans on nature, published
Man and Nature; or, Physical Geography as Modified By Human Action in 1864. A welltraveled American who helped found the Smithsonian Institution, served as U.S. minister to
Turkey and later to a newly unified Italy, he relied on his own experiences and knowledge of
human interaction with nature on a global scale as well as works published in various languages,
from ancient Greek to Scandinavian languages. His book was not aimed at any scientific elite,
but rather at the group Marsh described as “educated, observing, and thinking men,” to whom he
could make practical suggestions.
Somerville’s book about the physical world aimed to deliberately eschew artificial
divisions such as political boundaries; yet it included what is essentially a moral essay on
humanity and thus helps us see what boundaries Somerville did acknowledge between the
artificial and the natural. For example, Somerville created artificial versus natural categories of
extinction based partially on Lyell’s work. In addition, she juxtaposed the natural boundaries of
living things against the human artificial extension of those boundaries through particular kinds
of human conduct, such as cultivation. Indeed, cultivation as a word takes on many forms in
Physical Geography, and often acts as a synonym for progress, underscoring its understanding as
a necessary foundation of civilization.
In the case of Marsh, a similar civilizational framework produced a different relationship to
nature. While Somerville and Zornlin both gave commerce a central place in their work, the
effects of man on nature are limited by, in the former’s case, a Romantic view of nature, and in
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the latter’s, a theology of nature that allowed no conflict. Marsh’s book, unhindered by either
concern, resulted in a kind of conduct based on endless conflict between man and nature,
manageable only via technocratic means.
As will become evident below, human activities constantly erupt from the pages of
Somerville’s book. Put more precisely, the focus is often dragged back to human activity,
underlining the difficulties of treating humans as simply another species on the earth. For
example, a chapter on the oceans gives a long section to the experiences of James Clark Ross and
his recent discovery voyage to Antarctica on the Erebus and the Terror. Two different
approaches underlie this inclusion: firstly, the juxtaposition of humans and the conduct of
discovery with the consequent gradual fading of the human as the new knowledge emerges into
focus; secondly, the way a human-centered narrative fits into conceptions of empire.
A comparison of Somerville’s work with Zornlin’s will examine their varying
understandings of the roles played by author and public in representing and creating science. A
theology of nature played a more overt role in Zornlin’s work and was interwoven with the
commercial and scientific. The consequence was that, for Zornlin, science produced no
emotional effect of its own, as it did with Somerville. The global knowledge presented by
Zornlin produced a dualism—conceptions of nature and civilization were at odds with each
other, but were mediated via a theology of nature. In addition, Somerville’s strongly synthetic
approach to building connections highlighted an unanswerable question of species distribution,
of why these species in these places, a question that appeared inevitable in Somerville’s book,
but not in Zornlin’s, despite the identical subject matter.
I begin with the subject matter of the various books, though focus mostly on Somerville’s,
before shifting the focus to conduct in the next three sections. Section three focuses on human
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conduct in presenting science to an audience and on the conduct of those who do science.
Sections four and five examine how humans behave towards nature and the underlying
assumptions that drive the three authors.
Worlds of Physical Geography, Recreations, Man and Nature
By definition, physical geography was a planetary science, one whose study was the whole
world. Mary Louise Pratt characterizes the development of what she calls a “planetary
consciousness” in the eighteenth century, exemplified by the publication of Linnaeus’s Systema
Naturae (1735) and the French scientific expedition to South America, which set out in 1735 to
measure a degree of longitude near the equator. While Linnaeus sought to create a framework
into which all plants on the planet—known and unknown—might eventually be fitted, the French
team sought to gain knowledge of the shape of the earth. This new approach, writes Pratt, was
marked by the “construction of global-scale meaning through the descriptive apparatuses of
natural history.” 5 If natural history is extended to geology and the physical processes of the
world, then this is a good description of Physical Geography. In many ways the book is a
taxonomic exercise that gave readers the ability to put things—rocks, human varieties,
landscapes—into a European-created order and it included the latest scientific evidence.
Historian of geography W. E. Marsden characterizes a temporal change in geographical
texts in the nineteenth century as shifting from religious imperatives driving British interventions
in the first half to that of imperial imperatives in the second half. Both imperatives existed in
Somerville’s work, and were intertwined, as characterized by the Protestant basis of progress and
5
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the benefits of imperialism via trade and commerce. 6 In announcing the publication of Physical
Geography as part of his 1848 presidential address to the Royal Geographic Society, W. J.
Hammond picked up on this aspect of Somerville’s work when he stated that, “the progress of
civilization and the moral improvement of [the human] character hold out the hope that no
retrograde movement is now possible,” and, quoting Somerville, “‘the diffusion of Christian
virtue and knowledge ensures the progressive advancement of man in those high moral and
intellectual qualities that constitute his true dignity.’” 7
The “economy of nature” was used throughout the eighteenth century to refer to the
organization and governing principles of life, a major part of physical geography. 8 It assumed
God as housekeeper whose job was to keep things in order and functioning. 9 And while the word
“ecology” did not make an appearance until 1866, Somerville’s conceptions of physical
geography included what environmental historian Donald Worster calls “a comprehensive way
of looking at the earth’s fabric of life: a point of view that sought to describe all of the living
organisms of the earth as an interacting whole . . .” 10
Worster locates the origins of the modern ecological inclination in the Enlightenment. Two
contradictory strands of control over nature versus coexistence with nature appeared, which he
6
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calls the “imperial” (control based) versus the “arcadian” (contemplative) tendencies. 11 Yet,
contra Worster, both were products of human ingenuity, and in literary, pictorial, and physical
terms the arcadian approach was a space that allowed for moral and aesthetic reflection, often by
the upper classes within the context of an empire. Nor were both mutually exclusive; in
Somerville’s Physical Geography both approaches, simply stated, had their place.
Apart from its base in political economy and assumption of human control, Somerville’s
Physical Geography was imperial in nature in the simple sense that it relied on the knowledge
produced by the empire. Such knowledge was acquired by men (mainly) on the business of the
British Empire and by those who studied the physical spaces opened by the empire. 12 Despite the
utilitarian basis of political economy, many of its practitioners possessed the assumption that its
goal was non-utilitarian in nature—the moral and material improvement of humanity, one that
required a certain amount of wealth and leisure as a basis. 13 Somerville saw herself as an
improver, providing moral and scientific knowledge to her readers. It was a role her class and
background suited her to, an upper-class domesticator of science who showed its safety and
11
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suitability to a Victorian society concerned about morality, improvement, and civilization.
Indeed, a strong gender dynamic appears as Somerville the domesticator describes the gendered
masculine exploits of various explorers.
At the same time, the professionalizing tendency in science becomes clear during this
period. The empire itself contributed to professionalization in the move to a greater use of
statistics and an increase in objectivity versus the moral status of the scientist. Theodore Porter
writes that, “Reliance on numbers and quantitative manipulations minimizes the need for
intimate knowledge and personal trust. Quantification is well suited for communication that goes
beyond the boundaries of locality and community,” as in that of an empire. 14 Numbers also
implied knowledge, knowledge of land area, height of mountains, length of rivers, and so on.
Where that knowledge did not exist in Physical Geography it was replaced by vague statements
such as “The Burman [Burmese] Empire . . . is said to be as large as France.” 15
As to the books themselves, their structure varied little throughout the various editions. 16
Somerville’s edition of Physical Geography stayed up to date and the increasing knowledge of
particular branches of science appeared clearly. So, for example, the ocean floor was an object of
interest to Somerville, though in 1849 it was still so little known “that no inference can be drawn
with regard to its heights and hollows” and little could be said about it that was not based on
general principles such as density of land versus density of water. She assured readers that
14
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Laplace had shown that no ocean instability could lead to a general inundation of the world. By
1870, the shape of much of the ocean floor was known as were instances of many life forms. 17
Henry Walter Bates, assistant secretary of the Royal Geographical Society, revised the 1870
edition, Somerville by this point not able to do the amount of work required for updating,
although in the preface Somerville stated that nothing essential was altered, nor “the general
views entertained by the author.” Instead Bates only “modified the statements of facts and minor
conclusions, in accordance with the results of recent scientific investigation.” 18
Somerville begins the editions with a broad focus, situating the earth in the solar system
and then giving the geological background of the present day earth. The earth is far older than
the traditional Biblical chronology. “Who shall define the periods of those mornings and
evenings when God saw that his work was good? and who shall declare the time alloted to the
human race, when the generations of the most insignificant insect existed for unnumbered
ages.” 19 Within the context of rock formation via sedimentation and heat, a history of the earth is
given via its strata and fossils, moving from early times to the present. In terms of geological
information, Somerville explicitly stated her sources: Georges Cuvier, Charles Lyell, Roderick
Murchison, Henry de la Beche, Richard Owen, and Memoirs of the Geological Society. 20
Species are fixed, though able to adapt to a certain extent to different environments. The
categorical denial of species transmutation in 1849—“immutability of species is a primordial law
17
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of nature”—is removed in the 1870 edition, but without any acknowledgment of evolution. 21
Monogenism of humans—in the last chapter on the human race—is explicitly assumed. 22
While Somerville presented this as scientific fact, the unity of the human species was by
no means an agreed upon position during this period. Polygenism, based either on real or
perceived differences between races or as part of theological attempts to solve difficulties in the
Bible (such as who Cain, son of Adam and Eve, married), or even on a combination of the two,
was a position taken by some scientists and some theologians. 23 Somerville was generally careful
to point out where there were disagreements between scientists and to make clear on which side
her book stood. 24 Yet there was no room for other scientific opinions when it came to the unity
of humanity. That paragraph firmly placing all humans as members of one species with one
origin appeared in the first edition. The 1849, 1851, 1858 editions repeat the same paragraph of
unitary human origin almost word for word. 25 The 1870 edition was the only edition in which
21

Ibid., 2:116, Physical Geography, 6th ed. (1870), 385.

22

Somerville, Physical Geography, 1st ed. (1848), 247.

23

For a summary of nineteenth-century views on the possibility of human life before the biblical Adam see David
N. Livingstone, The Preadamite Theory and the Marriage of Science and Religion, Transactions of the American
Philosophical Society, v. 82, pt. 3. (Philadelphia, 1992). Such pre-Adamic discussion within the Christian context
has a history dating back almost to the early Christian era, though not part of mainstream Christian thought. By the
end of the eighteenth century the possible existence of humans outside the biblical chronological boundaries had
shifted from one purely within a theological setting to one that focused on the secular origins of humanity. In the
English-speaking world, at least, this discussion was grounded in natural theology and often sought to integrate the
findings of science with theology. It was during this period, Livingstone argues, that pre-Adamites connected
polygenism to white superiority and the fixity of original racial differences. Monogenists, on the other hand, argued
that the environment was a powerful agent in creating human varieties. Polygenetic arguments were based in
geology, physical anthropology, and philology.
24

For example: “There is no proof within the historical period that any entire mountain-chain has ever been raised at
once, although it is generally admitted by our soundest geologists that such took place at remoter periods, and that
by this means the great mountain-chains of our globe have attained their present position: the contrary opinion,
which has for its advocate Sir C. Lyell, will only admit that the elevation has been produced by a long-continued and
reiterated succession of internal convulsions with intervals of repose.” Somerville, Physical Geography, 4th ed.
(1858), 13.
25

The editions have very minor differences: “personal and mental, in mankind” in the 1848 edition and “physical
and mental, in the several races of mankind” in the 1849 edition; the 1851 edition has “physical and mental, in the

221

the statement that anatomists had not been able to differentiate between the races was omitted,
yet retained the strong implication of monogenism.
The human family consists of six great groups, marked by distinctive characters.
Many nations and sub-varieties are included in each; distinguished from one
another by difference of language, manners, and mental qualities, yet bearing such
a resemblance in general physiognomy and appearance as to justify a classification
apparently anomalous. 26
Connected to her staunch opposition to slavery, this monogenic understanding likely also
underpinned Somerville’s belief in the material and moral progress of humanity as a whole,
especially when that came via the British Empire and Protestantism. Accepting polygenism
could have implications for empire and progress. Polygenist James Hunt, who in 1863 founded
the Anthropological Society, linked degeneracy to colonization. The plural origins of humanity
produced human groups adapted to the environment they found themselves in. Members of a
particular race moved out of their climatic zone of origin must degenerate. Hunt believed that
transplanting British colonists to very different climates would lead to degeneracy among the
colonists. 27 Monogenism allowed a greater malleability within humanity (and the greater spread
of European colonists throughout the world) than did polygenism, for Hunt’s approach denied
the possibility of progress via empire.
Sandwiched between the first two general chapters on the earth and the forces that shaped
it and the final chapter on humanity are chapters on the physical landscape of the world,
including mountains, tablelands, and lowlands of the various continents. Next comes a chapter
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on useful raw materials such as iron and coal; then several chapters on the watery segments of
the world, separated into oceans, springs, rivers, and lakes; two chapters on meteorology;
followed by several chapters on the vegetation of the earth, divided by continents; a chapter on
the distribution of insects; a chapter on marine animals; one on reptiles; a chapter on the
distribution of birds; followed by the distribution of land mammals.
Within these chapters Somerville was ever aware of the utilitarian aspects of the world and
of science, but at the same time she highlighted what she considered to be the more
contemplative, philosophical aspects of science. Law-like behavior—good conduct– is an
important component of the book as an organizing principle of science and a marker of who
Somerville considered to be a great scientist. So, for example, Lyell’s geological work in
understanding the role of heat and water in forming metamorphic rock and thus focusing only on
gradual processes shaping the world over long time periods—the creation of deep time—is
described as “models of philosophical investigation.” 28
Somerville also praised Cuvier and Owen for their work in connecting ancient and modern
creatures—a historical analogue of Physical Geography itself, which sought to connect the
world. Cuvier “will ever be celebrated as the founder of this branch of comparative anatomy,”
while Owen has brought it “to the highest perfection.” 29 Somerville highlighted Owen’s work in
using a portion of an unknown bone from New Zealand to characterize the now-extinct Moa, a
large flightless bird. Somerville was impressed by the philosophical leap from a bone to a whole
species based on the laws of comparative anatomy. In addition, Elie de Beaumont was praised as
28
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one of the most philosophical of modern geologists, a man who, Somerville wrote, had worked
on the structure of peninsulas. 30
When possible, things are connected, whether species or landforms. “Viewing things on a
broad scale, it appears that there is also a very striking connexion between the physical
geography or external aspect of different countries and their geological structure.” Here the close
up view alternated with a distant, broad focus, for Somerville added that this global knowledge
was reached via “a minute comparison of the different parts of the land,” by Ami Boué. This
knowledge is put into further context when considered from a philosophical perspective. “It
follows, as a consequence of that law in Nature’s operations [that of a limited number of
fundamental geological/geographical forms], that analogy of form and contour throws the
greatest light on the constitution of countries far removed from each other.” 31
Here, Somerville gave an example of how she thought science operated. The collection of
minute observations combined to give a broad view out of which laws may be extracted and then
applied to new situations. Even untutored individuals might contribute to the stock of
knowledge, such as that produced by “the picturesque descriptions of a traveller.” 32 It was an
elite view of science, but one to which almost anyone might contribute in small part, though this
type of induction still required the philosophical mind to produce generalizations of all the mass
of knowledge. This comparison of knowledge gathered from different places, as in Beaumont’s
30
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examination of strata age on the edges of mountains and the connection between age and parallel
mountains, was given great value by Somerville.
Despite her enthusiasm, Somerville was, however, cautious in accepting the argument on
parallel mountain chains. She brought evidence from Germany and England (via Sedgwick and
von Buch) to back Beaumont’s claim, yet still wrote that Beaumont has “shown, if not proved . .
. that parallel strata are contemporaneous.” If confirmed, Beaumont’s work would connect
“distant regions,” which could no longer be considered “insulated masses.” 33 Scientific
speculation was allowed, as long as it was based on some philosophical basis; so, for example,
Somerville allowed the surmise (from Johnson’s Physical Atlas) that since southern Africa has
similarities in form to the Deccan in India, the geology must be similar. 34
As was often the case, purely scientific knowledge was linked to commerce and
civilization (both inseparable to Somerville). So, after the section on peninsulas, Somerville
wrote, “The peninsular form of the continents adds greatly to the extent of their coasts, of such
importance to civilization and commerce.” Here again Europe is superior with its “deeply
indented” shore and inland seas so that “it has a greater line of maritime coast, compared with its
size, than any other quarter of the world.” 35 Global measurements are used to buttress this claim,
the numbers that measure lengths of coastline versus land area around the world compared to
each other.
Time was Lyellian, that is inconceivable on human terms, but Somerville attempted to give
a sense of the passage of time since the creation of the earth in a dramatic paragraph that
33
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tells us of mountains washed down into the sea with their forests and inhabitants; of
lands raised from the bottom of the ocean loaded with the accumulated spoils of
centuries; of torrents of water and torrents of fire. In the ordinances of the heavens
no voice declares a beginning, no sign points to an end. 36
But at the end of the paragraph it is not the heavens that measure out the great lengths time,
but the physical world. “Time, which man measures by days and years, nature measures by
thousands of centuries.” 37 In this way natural theology is brought in and then pushed out, and,
indeed, Somerville tended to use science to give a general appreciation of God through use of
both the sublime and the scientific processes of the universe. She used Darwin to give a
comparative sense of time passing, with an example of the fossil trees Darwin found on the
slopes of the Chilean Andes, and quotes his words. “Vast and scarcely comprehensible as such
changes must appear, yet they have all occurred within a recent period when compared with the
history of the Cordillera; and the Cordillera itself is absolutely modern compared with many of
the fossiliferous strata of Europe and America.” 38
Discussing humans gave Somerville the opportunity to ride her hobbyhorse of education,
especially self-education. At the beginning of the section on mineral veins, she described her
information sources for British mines; the two first mentioned are J. Sopwith, a civil engineer
and a Mr. Leithart, a mine agent. 39 Leithhart was described as having been a working miner, and
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as an “instance of the intelligence that prevails among miners, notwithstanding the scanty
opportunities of acquiring that knowledge which they are so generally eager to obtain [and] . . .
whose only education was at Sunday-school.” 40
Another way humans escaped the section devoted to them was via the presentation of
science as a work in progress. For example, Somerville uses Robert Were Fox’s work on electric
current in mineral veins and his conclusion that the direction of metallic veins was influenced by
the direction of the earth’s magnetic field. 41 She presented as a fact that “almost all metallic
deposits in the world are in parallel veins or fissures tending from east to west, or from north-east
to south-west.” Exceptions are then provided, that if veins are found at right angles to those just
mentioned, they are of a different kind of ore, or if of the same, then very different in quantity.
She then introduced de la Beche’s geological work on the behavior of masses heated from below,
where the creation of vertical fissures along with the sublimation and crystallization of minerals
would occur, and added that even in this situation electric currents would influence the directions
of mineral veins. Yet, if de la Beche’s conceptions were correct, that is, if “veins were filled
from below, the richest veins would be lowest,” which was not the case in many mines.
Somerville concluded with: “The primum mobile of the whole probably lies far beyond our
globe: we must look to the sun’s heat, if not as the sole cause of electrical currents, at least as
combined with the earth’s rotation in their evolution.” 42
George Perkins Marsh’s focus was on humans who must learn to “exercise . . . the eye in
learning to see.” Just as with Somerville’s landscape painting, the mind must be trained to see. “I
40
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know no more important practical lessons . . . than those relating to the employment of the sense
of vision in the study of nature.” And physical geography provided the best training. 43
As a non-elite scientific writer, Marsh justified the writing of the book by arguing that his
subject—the effect of humans on the earth—was still in a general enough form to not require
specialist knowledge. It was also a participatory science to which anyone trained in seeing might
contribute.
It may be profitably pursued by all; and every traveller, every lover of rural
scenery, every agriculturalist who will wisely use the gift of sight, may add
valuable contributions to the common stock of knowledge on a subject which, as I
hope to convince my readers, though long neglected, and now inartificially
presented, is not only a very important, but a very interesting field of inquiry. 44
While Somerville and Rosina Zornlin both emphasized how the existence of previous
sciences such as geology and geography were necessary before physical geography could exist,
Marsh went one step farther. For him, the existence of physical geography as a philosophical
science and the recognition of the effects of the earth on humans could then, and only then, raise
the question of how humans might affect the earth.
Indeed, until the influence of physical geography upon human life was recognized
as a distinct branch of philosophical investigation, there was no motive for the
pursuit of such speculations; and it was desirable to inquire whether we have or can
become the architects of our own abiding place, only when it was known how the
mode of our physical, moral, and intellectual being is affected by the character of
the home which Providence has appointed, and we have fashioned, for our material
habitation. 45
Marsh’s chosen subject was in a pre-scientific phase as systematic observations were not
yet sufficient and contained “suggestion and speculation,” rather than “established and positive
conclusions.” Yet Marsh assumes that the subject’s inherent interest and economic importance
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would be sufficient to keep his readers’ attention, despite the difficulties of measurement and the
insufficiency of metrology. 46
While humans played a major role in Somerville and Marsh’s work, Zornlin gave only a
small amount of space to humans, focusing on their distribution. Zornlin agreed that man was a
single species and, in a rare example of using a scientific expert to give a strong scientific
conclusion, she cited Pierre Flourens guarantee of the “unity of human species.” Unlike
Somerville’s, Zornlin’s work is filled with maps and illustrations: a map of the hemispheres, of
animal and plant distributions, an illustration of a visual comparison of mountain heights all over
the world, and illustrations of single species or scenes where various aspects of nature are
reproduced, such as Norway spruce firs growing in a rocky area by a stream. In the trivial sense,
images can work as a focal point or as a point of entry into text. Also, Zornlin produced a more
self-consciously popular work than Somerville’s and illustrations provided edification as well as
entertainment. The fact that Zornlin’s frontispiece is an illustration of mountains of varying
heights from various parts of the world taken out of their geographic context and placed next to
each other solely as a height comparison indicates that these mountains had been measured—that
Europeans (mostly, if not all, in 1842) had gone out to regions close to home and remote and
calculated their heights, and that these were considered important enough to publish. 47
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A final point of comparison is the advertising that accompanied both volumes, which
speaks to the expected audience for each work. By its advertising, Zornlin’s publisher classed her
book with a broad range of works, all approved by the Society for Promoting Christian
Knowledge. The books included elementary science and mathematics (“The Elements of
Algebra, chiefly intended for the use of schools and the lower classes in Colleges,”), Bible maps,
The Lives of Eminent Christians, poetry, modern history, Easy Lessons in Money Matters, and so
on. Somerville’s book contained advertising relating only to science and included, Somerville’s
The Connexion of the Physical Sciences, Humboldt’s Cosmos, Brewster’s The Martyrs of
Science, Lyell’s Principles of Geology, Darwin’s Journal of Researches, and books by geologist
Roderick Murchison and horticultural writer Jane Loudon. 48 Zornlin’s publisher aimed her book
at a religiously inclined and scientifically interested but mostly ignorant audience. Murray aimed
for a more scientifically sophisticated audience for Somerville’s Physical Geography.
Conducting Science versus Conduct in Science
All knowledge is human produced; how it is presented, however, gives insight into views
on the relationship between nature and society and who can interpret nature for society The
human element in Physical Geography clearly appears in who is credited with providing
knowledge. Quite apart from the people thanked at the beginning of the book, certain names crop
up in certain areas, for example, Charles Darwin, Joseph Pentland, Baron Humboldt, Eduard

Petra” (212), “Mount Ararat” (219), “Fall of the Passaic at Patterson” (314), and “The Natural Bridge of Icononzo”
(332). There are two illustrations where humans are the focus: “Plate of Heads and Craniums of the Human Races”
(116) and “Australian Forest Scenery” (386). The former shows three busts with accompanying skulls of a
Caucasian, a Mongolian, and a Negro (all male). The faces are neutral, with perhaps the Caucasian appearing more
serious. Interestingly, the facial structure of the Mongolian and the Negro are similar, but the associated skulls are
not, with the Negro’s appearing exaggerated. The second shows two Aboriginals lighting a fire in a forest by
twirling a stick against a block of wood, the only image in the book where humans are shown engaged in an activity.
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Friedrich Poeppig, Philip Parker King on South America, H. D. Rogers, Charles Lyell, John
Richardson on North America, Peter Anjou and Ferdinand Wrangell on Siberia, Paul Edmund
Strzelecki on Australia, and Walter Mantell on New Zealand. 49
Physical Geography was not only about a science, it was also about people doing science.
As mentioned earlier, Somerville liked to highlight cases of scientific thinkers behaving
philosophically, and occasionally such an approach was used to as an example of what science
was. For example, Humphry Davy was lauded as the “illustrious author” of a miner’s safety
lamp, which unlike the discovery of gunpowder, was not “the unforeseen result of chance by
new combinations of matter, but the solution of a question based on scientific experiment and
induction, which it required the genius of a philosophic mind like his to arrive at.” 50
The human element of Physical Geography often appears in what is left out. Detailed
descriptions of lands are followed by lacunae. For example, following a description of the lands
leading up to the Himalayas and part of the Himalayas Somerville notes that “beyond this point
nothing certain is known of the range, but it or some of its branches are supposed to cross the
southern provinces of the Chinese empire and to end in the volcanic island of Formosa. Little
more is known of the northern side of the mountains . . .” And at one point Somerville simply
stated that “a great part of the Altaï chain is unknown to Europeans; the innumerable branches
that penetrate the Chinese empire are completely so . . .” 51 Even Australia is described as “little
49
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known.” 52 Such exclusions serve to show the limits of European influence, especially that of the
British Empire, and act as the textual equivalents of blank spots on a map, highlighting the fact
that this knowledge was created by people walking, measuring, and viewing such areas.
Occasionally, the difficulties in creating knowledge are specifically emphasized, as in “the
arduous and enterprising researches of Sir Roderick Murchison [to whom] we are indebted for
almost all we know of these [Ural] mountains.” 53
In Africa’s case, the difficulties of exploration (often little known beyond the coastal areas)
and the threat of disease were presented in a positive light. “The angel of Death, brooding over
these regions in noisome exhalations, guards the interior of that country from the aggressions of
the Europeans . . .” 54 European aggression in this case was closely tied to slavery, one of the
greatest of evils in Somerville’s mind, and one that she opposed in several places in Physical
Geography. Soon after the passage just quoted, she wrote:
Gold is found in the river-courses, and there are elephants in the forests; but man is
the staple of their commerce—a disgrace to the savage who sells his fellowcreature, but a far greater disgrace to the more savage purchaser who dares to
assume the sacred name of Christian. 55
To make her point of the righteousness conduct of commerce versus the evil conduct of
slavery, Somerville immediately precedes this sentence with several on the fertility of the land,
the “kingdoms and commercial cities” it contains, the “industry of the natives in irrigating the
grounds,” and the ample population despite the rudimentary state of agriculture. The human and
commercial potential of the land was completely undercut by slavery, hence Somerville’s use of
52
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the term “aggression” to refer to Europeans in a way it was not used of other areas controlled or
influenced by Europeans. 56
Another way Somerville brought in humans in the sections of the book not specifically
devoted to them was to describe the exploits of those who actually created the geographical
knowledge. Explorers exposed themselves to great risk in pursuing knowledge, which often
seemed to be inseparable from adventure. When crossing one of the Himalayan passes, a certain
Moorcroft and his guide “had not only to walk barefooted, from the risk of slipping, but they
were obliged to creep along the most frightful chasms, holding by twigs and tufts of grass, and
sometimes they crossed deep and awful crevices on a branch of a tree, or on loose stones thrown
across.” 57 Somerville may have extracted this anecdote from William Moorcrofts and George
Trebeck’s Travels in the Himalayan Provinces of Hindustan and the Panjab; in Ladakh and
Kashmir; in Peshawar, Kabul, Kunduz, and Bokhara ...: From 1819 to 1825 (1841). Published
by John Murray, it may have been one of the books sent by him to Somerville during her time in
Italy. Such travel narratives, part adventure story and part quest for knowledge, played a role in
their own right as knowledge resources that were eagerly read by the public. 58 Occasionally,
descriptions are drawn from pure travel literature, as in Harriet Martineau’s account of her
travels in Egypt and Syria. 59
Scientific heroism was highlighted in two different ways. Voyages of exploration, and
perhaps especially the suffering and privations undergone by those who undertook such voyages,
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acted to not only grab the reader’s interest via an emotive engagement but also to highlight what
people were willing to do in the quest for knowledge. Readers learned about the world at the
same time as they vicariously explored it through the likes of James Clark Ross and John
Franklin and even the Russian Ferdinand Wrangel. Somerville spent a page quoting Wrangel’s
description of northern Siberia, a land of almost perpetual winter filled with the “terrors of cold
and hunger.” 60 Somerville gave over a page to a direct quotation from Ross intended to give a
sense of the heroism involved in exploring the southern oceans and the edge of Antarctica and
the proper behavior expected of British sailors. After providing a scenario where the imperiled
ship was dashed by waves against the ice, the rudder damaged beyond use, and destruction
seemingly inevitable, Ross, after expressing his admiration of his companions conduct, declared
that “throughout [the] period . . . during . . . which there appeared to be very little hope that we
should live . . . the coolness, steady obedience, and untiring exertions of each individual, were
every way worthy of British seamen.” 61
The other way heroism was highlighted was not in the suffering endured (which may or
may not have produced valuable knowledge) but via the noble aims of science. While discussing
the Andes, Somerville took a historical detour for an episode “celebrated in every way in the
history of science.” The eighteenth century French effort to measure an arc of the meridian as
part of the controversy of the shape of the Earth “conferred eternal honor on the body with which
it originated, the French Academy of Sciences.” 62 Yet the expedition was a disaster, and known
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to be a disaster, for its members quarreled and each individual member was forced to make his
own way home, arriving long after the question was answered by Pierre-Louis Moreau de
Maupertuis’s expedition to Lapland. The expedition was the consequence of international
collaboration (French and Spanish) aimed at gaining knowledge of the shape of the earth. 63 This
attempt at cosmopolitan conduct originating from the elite centers of Paris and Madrid as part of
a philosophical quest was championed while the bad conduct of its members ignored.
Zornlin’s approach to scientific conduct proved different. She ignored the conduct of those
who created knowledge and grounded her work in natural theology, providing a direct link
between reader and the Creator of nature, unmediated via knowledge creators. Instead, the
conduct of the author is highlighted.
Zornlin’s work was taken seriously in her own time. Cornelius S. Cartee, the principal of
Harvard School in Charlestown, Massachusetts, used it as a source in his textbook Elements Of
Physical And Political Geography (1861). 64 In 1850, Herbert Spencer, in denying the mental
inferiority of women, used Somerville and Zornlin as examples of mental equality. In Social
Statics, he wrote “A defender of her sex might name many whose achievements in government,
in science, in literature, and in art, have obtained no small share of renown . . . In the exact
sciences, Mrs. Somerville, Miss Herschel, and Miss Zornlin, have gained applause . . .” 65 In
addition the Royal Geographic Society gave its seal of approval to popularizers such as Zornlin
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as part of the presidential address of Lord Colchester in 1846. After lamenting the dearth of
scholarly books on physical geography, Colchester praised several authors, including Zornlin.
But while we regret the want of masterly English works on physical geography, we
have some consolation in believing that this arises not from want of native talent,
but from the comparative newness, if I may use the term, of the science itself in this
country. . . In the mean time attention must be drawn to it as an important branch of
education, and its first notions be rendered popular . . . There are two other small
works by R. M. Zornlin, entitled — one of them, ‘Recreations in Physical
Geography;’ and the other, ‘The World of Waters:’ . . . The ability displayed in
these several publications is great; . . . they are interesting compilations, and their
appearance is a sign of a growing interest for physical geography, which we cannot
but hail with pleasure as the forerunners of more important labours in one of the
most delightful and important fields of knowledge. 66
While looking forward to the day when serious work in physical geography might be
published in English, Colchester believed that elementary works were essential in cultivating a
desire for more serious learning in physical geography.
Elementary works are too often neglected as beneath notice; we are, however, of
opinion, not only that they are of the greatest importance, but that they require, in
order to be well digested and really useful, much greater ability than their compilers
are apt to get credit for. A great deal in the pursuit of science depends upon the
early impression we receive in the study of its rudiments: when these are confused
and repulsive they too frequently repress the desire for acquaintance with the
subject; but when, on the contrary, they are clear and rendered attractive, they
stimulate the wish for information, and thus pave the way for complete
knowledge. 67
Zornlin’s work, in this case, might be considered not only as a stepping-stone to a more
serious engagement with the subject, but as a way of creating the subject as a science in the
popular mind. It is a recognition that for a science to exist, it cannot only exist amongst
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scientists, but must also be a part of the general public discourse of science. Indeed, physical
geography, as embedded as it is in conceptions of empire, requires public legitimation more so
than many other sciences.
As for those actually doing the science, that would require, according to Colchester, a
division of labor based not on class, but on nationality, with the British providing much of the
legwork and the Germans the analysis. “[With] persevering research for which the Germans are
remarkable, we may fairly anticipate that while the attention of other countries possessing a large
mercantile navy and extensive colonial relations is more exclusively turned towards exploration,
the German geographers will devote their efforts to a careful sifting of the immense
accumulation of the facts of geographical science. . .” 68
Interestingly enough, Zornlin, in the very first paragraph of her book, inverted the order of
interest. It was public interest that was lacking, and Zornlin accounted for that lack directly via
the subject’s new status, which only recently rose “to the dignity of a science, and to the
consequent generally prevailing ignorance of its real objects, of the highly interesting views it
unfolds, and of its great practical utility.” 69 In such an account there is no co-creation of a
science. It is the natural philosophers who create the science by doing, and this doing is then
diffused to a public by those such as Zornlin, who is qualified to do so by her knowledge gained
from reading the texts produced by the doers of science. (Unlike Somerville, Zornlin claimed no
interaction or friendships with the makers of the science.) She offered herself as an intermediary
to a public in need of a translator, for the public was confused by the very name of the subject,
“which, to some persons, seems to assume a strangely forbidding aspect.” Physical geography as
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a term might be understood as full of “dry detail, and devoid of general interest,” while the word
“physical,” Zornlin thought, repelled through its sense of “abstruse nature” and hence
unknowability except to experts. 70
Such a view gives authors enormous power, for they act as the intermediary between two
cultures, understanding both and enabling the natural philosophers to speak and the public to
listen and understand. In this way, Zornlin deliberately cast herself not in the role of expert but in
the role of an intermediary, unlike Somerville, who presented herself in the role of expert. 71
Zornlin emphasized the usefulness of mediators such as herself in extending the boundaries of
her readers, taking them beyond the artificial boundaries of traditional geography and its political
divisions, principal cities, and towns, as well as the arrangement of land and water into the
natural divisions of the earth. The accumulation of “observed phenomena” and the going beyond
artificial, that is, human-created boundaries, allowed the reader to arrive at the universal earth
and to “discover the laws by which the whole earth is governed, and to reduce to a few general
principles, the infinite variety of appearances displayed in the works of nature.” Despite this
universalism, artificial boundaries “prove most useful auxiliaries, in assisting us to designate and
distinguish any particular localities, which exhibit remarkable phenomena, and to which we are
desirous of directing attention.” And just as the artificial is used to build the natural, knowledge
of the bits of nature, of the “phenomena presented by every portion of the earth, with every
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animal, every plant . . . every mineral . . . every variation in its atmosphere,” is used to “arrive at
a perfect system of physical geography,” which is itself a human construct. 72
Zornlin occasionally used everyday, domestic experiences to give a broader sense of
earthly actions; for example, she compared the strength of sunlight reflected through a groundfloor versus a first-floor window, both with and without a patio, and then, using this example,
showed why mountains with table-lands attached reached higher temperatures than those
without. This, she added, was why the snowline was higher on the northern side of the
Himalayas—with the attached Tibetan plateau—than on the southern side. Using such strategies,
Zornlin invited the reader to be more than simply passive, but to make comparisons with what
they knew. Readers were also addressed directly, as in “our readers will readily perceive that this
is capable of a satisfactory explanation,” used as part of the explanation of variations in mountain
temperature. The lack of dew on cloudy nights was “a circumstance which has probably not
escaped the notice of our readers.” 73 Such an approach relied on the everyday experiences of
readers and encouraged them to broaden and generalize such experiences to a global scale.
Occasionally, there is the sense of actually experiencing travel. Of Mexico, Zornlin wrote,
“the traveler, passing down one of these magnificent ravines, finds himself almost suddenly
transported from the midst of the productions of temperate climates, to those of the torrid
zone.” 74 Imagination and sympathy were recommended to readers, for it is accompanying in
imagination travelers on their adventures that “kindle[s] in us a desire to become acquainted with
all that is remarkable on the face of the globe.” 75 Rather than begin a study of physical
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geography with natural laws and regularities, Zornlin located the origin of interest in the
remarkable experiences of travelers. Science is not the beginning, but rather story and narrative.
Yet, like Somerville, Zornlin began not with a story but with a very broad focus on the earth
itself and its position in the universe; she also made less use of narrative than Somerville. Zornlin
explained this by stating that the inquiring mind will be sparked by such adventures but will not
be satisfied by them; it will want to know the why and how of the marvels described in travel
books.
Here then physical geography comes to our aid; and not only does it afford an
explanation of remarkable phenomena of rare occurrence . . . but also of various
familiar but interesting facts in natural history, daily passing before our view,
though not unfrequently almost without notice, and without our having any
perception of the constancy of the laws by which we are governed. 76
By the end of the literary journey of physical geography, according to Zornlin, the student
would be able to “derive subjects for thought and admiration from all that surrounds him . . .” In
addition, physical geography—for those who seek—contains “hidden treasures of wisdom,
power, and goodness . . .” 77
The language used implied that the reader needed a guide on this journey, that gathering
knowledge required a helping hand, and that the rewards would be worthwhile. Somerville
neither offered a helping hand nor promised any rewards. Zornlin further acted as a mediator
between subject and reader when she reassured those who might be appalled “by the vastness of
the theme,” for the “student is neither called upon to collect facts, nor to draw inferences from
facts which have been observed by others . . . he is merely invited to become acquainted with a
few general principles, and to observe the application of these to the works of nature.” 78
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The ultimate purpose of the universal earth and its laws was theological, for the “study of
these laws possesses . . . the advantage of fixing the mind on Nature’s Ruler.” The study of
nature’s laws leads directly to the lawgiver, Zornlin wrote, and “if these laws are found to be
uniformly and universally carried into effect, we are further led to the perception of the
continually watchful Providence, by which the natural world is governed and sustained.” 79 The
religious message in Zornlin’s work was more overt than in Somerville’s.
Zornlin was an evangelical Anglican for whom a broadly defined natural theology—
whereby knowledge of God was sought through nature—played a prominent part.80 Natural
theology played a role in promoting science through appealing to those worried by any perceived
atheism and materialism in science, a not uncommon complaint in some quarters. In advertising
other books likely to appeal to readers of Zornlin, her publisher, not incidentally, included the
fact that all were approved by the Society for Promoting Christian Knowledge. Natural theology
was thus not being presented to unbelievers in an attempt to convince them of the existence of a
benevolent God, but as another way for those already believers to reflect on God. 81
Quite clearly, studying nature would lead to God. After describing the different
temperatures thermometers would reach when placed on grass, garden mold, and gravel and the
effects of dew formation, Zornlin added, “thus we find, that the dew is most copiously deposited
on the herbs of the field, which need this nourishment,” while barren areas receive less dew.
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“Such is the economy of nature, and thus admirably has its All-wise creator adapted these, . . . so
as to effect the utmost possible benefit to His creatures; often, however, performing their part so
silently, and almost imperceptibly, that the closest investigation is required . . .” 82 Close study of
nature is thus required to get this knowledge of God’s beneficence, and it here that Zornlin acted
as mediator.
Zornlin found that “each object teems . . . with evidence of the supreme goodness of the
Author of Nature . . . and order and harmony are found to pervade the whole.” This theological
progress via science is directly followed in the next paragraph with material progress, for
“physical geography . . . enables us to judge of the fitness of any country to provide man with
food, and consequently for his habitation; and forms a guide to direct in the choice of the place in
which to fix his abode . . .” 83 Zornlin’s physical geography is both a vehicle for natural theology
and a project of empire. She often used bits of verse to begin sections and to make a point, such
as with the following piece by the eighteenth century poet, James Thomson, famous for “The
Seasons,” who wrote of Henry the Navigator who “heaven inspired, to love of useful glory
roused mankind, and in unbounded commerce mixed the world.” 84
Natural theology sandwiches the contents of the book, being emphasized in both the
introduction and conclusion, concerned as Zornlin was to emphasize the theological safety of
science to her audience. Her actions as author acted as a guarantee of safety. Physical geography
could either lead an individual reader to the works of God and then to God Himself or strengthen
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a reader’s impression of God’s works in the world and of the world’s “order, beauty, and
harmony . . . where link unites with link, and all combines to form one unbroken chain, one
grand and comprehensive system.” 85 This is unification of nature directly in the service of
religion, rather than Somerville’s unification in the service of science with God acting as
guarantor of the stability of science.
Zornlin’s evocation of the great chain of being is extended to human affairs and is put into
an economic context.
This order, this harmony, and bond of union . . . may also in some measure be
found to exist in the busy world, where man forms the principal actor: and where
all, in their several vocations, may not unfrequently, though sometimes, perhaps,
unwittingly, reciprocally aid each other, whilst the whole is overruled to the benefit
of the human species. 86
Economic relations were then reflected directly back into science and physical geography via
religion.
[T]he scientific traveler is the first to penetrate into unknown and barbarous
regions, often pursuing his course amid privations and dangers, which zeal and
perseverance alone can enable him to encounter or overcome. His researches open
the field for the devoted messenger of religion, by whose means friendly
intercourse is established with the natives, and light and civilization introduced. A
mart is thus opened for the wares of the merchant . . . and thus, not only is our
commerce extended, but employment also afforded for our manufacturing
population at home. 87
This was again, in a more compressed version, reflected back into science and then into
commerce. “The intelligent missionary . . . residing in unknown lands, possesses frequent and
favourable opportunities of adding to our stores of scientific knowledge, whilst the merchant
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spreads this information, and the benefits accruing from it, over the whole surface of the
globe.” 88 Science, and the virtues associated with the practitioner of science, such as zeal and
perseverance, was assumed to be part of a global economic system that benefitted all participants
of that system—whether savages or Englishmen—but especially the industrial economy of
Britain. It was a system in which everyone both had a role to play and was a link in holding that
system together—both an actor and part of the structure. Unlike Somerville, Zornlin did not
glorify individual natural philosophers for their philosophic brilliance and contributions to
science as science; instead, she presented a system in which the scientist and the savage, the
missionary and the merchant, all played a role in maintaining that system. In turn, that human
system was ultimately based on the operations of a natural world called into existence by God,
whose works were, in turn, brought into view through science. As such, physical geography
benefitted man “both as an individual, and as a social being.” 89
One of the major differences between Zornin and Somerville was that the former put no
emotional affect or significance into science, and humans retained a subsidiary position. For this
reason, she never told exciting stories about the doing of science and discovery in the way
Somerville did, as for Somerville science did have a strong emotional resonance. Zornlin did
mention scientists/explorers, but generally only as an aside. For example, in a section on severe
weather, a Colonel Reid considered the character of tornados, pamperas, and arched squalls.
Such an example is one of several where Zornlin introduced someone to act as an expert, as a
way of assuring the reader of the accuracy of her information. 90 In the 1852 edition Rajah
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Brooke is mentioned, but in a very different way from Somerville. “Sir James Brooke has
ascertained the existence of three species of ourang-outan in Borneo; and he mentions that these
animals build nests, or houses, in the trees, formed of twisted leaves and twigs, resembling
rooks’ nests in everything but size.” 91 Unlike Somerville’s account, there is no mention of what a
wonderful civilizational job Rajah Brooke was doing, Was it that Zornlin was simply less
personally connected to concepts of progress and empire?
Zornlin told of the experiences of only one traveler, that of the German embryologist Karl
Ernst von Baer in Nova Zembla (Novaya Zemlya), not in order to valorize him but in order to
give an almost religious sense of how the land affected the person. After quoting von Baer on
losing the ability to measure by eye in the polar landscape and the sense of loneliness induced by
the lack of plant life, “which was by no means a sensation of fear, but rather a solemn and
elevating one, and can only be compared with the mighty impression which a visit to Alpine
regions always leaves behind,” Zornlin put von Baer’s experience into a directly biblical context
using her own words. “The impression . . . was, that the morning of creation was dawning for the
first time, and that life was yet to follow . . .” 92 Zornlin typically put scientific knowledge and
emotional experiences such as von Baer’s evocation of the sublime into religious terms.
Even an organism as mundane as a lichen could be placed in a natural theological
framework. When Sir John Franklin was exploring the Arctic, the tripe de roche lichen
formed the sole means of sustenance for many days . . . Wretched as this diet may
appear, . . . it is a circumstance which cannot fail to excite our admiration of the
providing care of the wise and beneficent Author of Nature, that the various species
of lichen and other cryptogamic plants, which are capable of thriving in cold
91

Ibid., 44, Zornlin, Recreations in Physical Geology 4th ed. (1851), 240.

92

Zornlin, Recreations in Physical Geology 2nd ed. (1842), 197.

245

climates, are more adapted to afford nourishment to man than those of similar
genera, growing in countries where the more nutritive vegetables abound. 93
Thus the only mention of the Franklin expedition was used to show that lichens in cold
climates would be more nutritious than their relatives in warmer climates. Somerville, on the
other hand, after describing the conditions in which lichens will grow in the Arctic, comments on
how lichens provide a perfect example of global geographic spread unaided by humans—as they
are “of so little direct use to man” and adds dismissively that they are “a miserable substitute for
food, as our intrepid countryman, Sir John Franklin, and his brave companions experienced in
their perilous Arctic journeys.” 94
While both Somerville and Zornlin focus on the physical globe, human actions in changing
nature when discussed are often put in a theological and commercial context by Zornlin and a
scientific/commercial context by Somerville, and progress and improvement is often implicit in
this change. Marsh’s Man and Nature, on the other hand, is a detailed historical examination of
human actions on nature. Somerville and Zornlin wrote about human activity and their
consequences, but the subject was never a focus. Marsh’s premise assumed that humans have the
power to change the world on a massive scale. Unlike Zornlin and Somerville, there was no
assumption that this change was automatically good. Human conduct interfered with the
“spontaneous arrangements” of organic and inorganic earth, that is, with a natural system of the
world from which man was apart. Humanity was not a component of what Marsh called the
“harmonies of nature,” though it might act to undo the damage it had created. In this sense Marsh
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explicitly differentiates between what is today called “first nature”—a nature unexposed to
human influence (though he did not consider indigenous groups such a American Indians able to
influence nature)—and “second nature”—a nature influenced by humans. 95 Certainly Somerville
understood this difference, even if only implicitly, via her understanding of the picturesque and
its constructed yet seemingly natural landscapes, and the difference was articulated in terms of
conduct. Thus, she differentiated between human conduct towards nature and nature’s own
conduct. 96
Conducting Nature
Connections cannot be created without at the same time creating limits and boundaries—
within nature, between humans and nature, among species, and even between kinds of
extinctions. On a basic level, Somerville used a category of artificial versus natural extinction.
The first, when highlighted, was deplored as a consequence of specific human actions. The
second was taken for granted as a principle of nature, whether due to a changing environment
over great periods of time or due to the inevitable march of progress—in this sense dinosaurs and
Indians belonged to the same category.
I wish to begin by examining what Somerville meant by natural extinctions, which must
commence with how nature operated. Here Somerville emphasized a natural system of checks
and balances. For example, when she described coral growth and the animals that feed on the
coral she noted that “In all departments of nature, the exuberant increase of any one class is
checked and limited by others.” 97 Elsewhere she wrote that “A remarkable uniformity prevails in
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the organization and instincts of each species of animal in its wild state. Many adapt themselves
to change of climate: after some generations their habits and organization alter by degrees to suit
the new condition in which they are placed,” and “insects maintain the balance among the
species of the vegetable creation by preventing the tendency that plants have to encroach on one
another.” 98 Thus nature, on its own, produces a self-regulating system.
Somerville was clear that humans had the ability to change nature at the level of
connectivity and beyond simply by clearing and building the physical landscape. Of Australia
she wrote:
There are large forests in the mountains and elsewhere, yet the moisture is wanting
which clothes other countries in the same latitudes with rank vegetation. In the
colonies, the clearing of a great extent of land has modified in some degree the
mean annual temperature, so that the climate has become hotter and drier, and not
thereby improved. 99
Historians have shown that human-produced climatic change has a history, with a
connection between land clearances and rainfall dating back to the ancient Greeks. 100 European
empires in the eighteenth century began exerting significant control over tropical dominions,
such as India, Mauritius, and the Caribbean, and importing European understandings and
practices of agriculture and forest management. Local administrators, French and English,
sounded the alarm from the second half of the eighteenth century as destructive practices
damaged or destroyed forests and affected rainfall and climate first in islands such as St
Helena—used by the East India Company as a supply base and also functioning on a plantation
model—and Mauritius, and then, in the nineteenth century in India. By 1850 British colonial
98

Somerville, Physical Geography, 3rd ed. (1853) 451, Physical Geography, 2nd ed. (1849) 2:215.

99

Somerville, Physical Geography, 2nd ed. (1849) 1:232.

100

Theophrastus of Erasia wrote about deforestation and linked it to a decline in rainfall. See J. D. Hughes,
“Theophrastus as ecologist,” Environmental Review, 4 (1985): 291-307.

248

administrators in the tropics were sounding the alarm about deforestation and its effects on
climate and fertility and urged state intervention. 101 Yet none of this appeared in Somerville’s
work. She merely acknowledged that cutting down forests created hotter drier climates and, in
the 1870 edition, showed concern for meteorological effects in general.
Limited change, continuity, and checks and balances characterize her view of nature.
“Organised beings are not scattered promiscuously, but all classes of them have been originally
placed in regions suited to their respective wants.” She connected organic and inorganic
processes: excess oxygen produced by tropical plants was carried by the winds to higher latitudes
“to give breath and heat to men and animals,” while air currents from higher latitudes brought
excess carbonic acid produced by animals “to feed the tropical forests and jungles. Harmony
exists between the animal and vegetable creations . . . the existence of each is due to their
reciprocal dependence. Few of the great cosmical phenomena have only one end to fulfil, they
are the ministers of the manifold designs of Providence. 102 A generalized theology of nature,
where processes and matter have a purpose, acted to produce a stable nature.
Yet, periodically, an overturning occurred, and it is unclear whether this overturning came
from nature or not. For example, when describing the coal strata and the Permian formation,
Somerville wrote: “The permian formation has a fossil flora and fauna peculiar to itself, mingled
with those of the coal strata. Here the remnant of an earlier creation gradually tends to its final
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extinction, and a new one begins to appear.” 103 Natural causes do not appear and it was left to the
reader to assume what Somerville explicitly stated elsewhere, that centers of creation appeared as
the land gradually rose above the sea. Such an approach in a book careful to focus on purely
natural operations put species creation in a neverland between science and theology. 104
Nature was often perceived in contrast to human activity. Describing plains south of
Siberia, Somerville contrasted the warm humid summers with the icy winters. The plains were
“in the most advanced state of cultivation, or in the wildest garb of nature.” 105 Nature could also
be perceived as a lack, as for instance: “The quantity of waste land in Europe is very great, and
there are also many swamps.” 106 This perception was laden with moral weight. China was
positively depicted because it was considered to be a highly cultivated country—where
cultivation of land implies cultivation of people. Somerville stated that “China is the most
productive country on the face of the earth; an alluvial plain of 210,000 square miles, formed by
one of the most extensive river systems in the old world, occupies its eastern part . . . and
perfectly irrigated by canals.” 107
Yet her highest praise was reserved for a particularly British conception of landscape.
Somerville described the Jordan Valley as having “the appearance of pleasure-grounds with
groves of wood and aromatic plants, but almost in a state of nature.” Again: “One side of the
Lake of Tiberias in Galilee is savage; on the other there are gentle hills and wild romantic vales,
adorned with palm trees, olives, and sycamores– a scene of calm solitude and pastoral
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beauty.” 108 Another example was her description of Patagonia, where eastern Tierra del Fuego
was more highly valued and described as “superior” to the rest of eastern Patagonia because it
was covered with trees. 109
Occasionally, comparisons let slip value judgments as in the case where the highlands of
Central America are compared to the lowlands. The vegetation of the highlands, due to its cooler
climate, “is there in perfection” while the lowlands, “as in other countries where heat and
moisture are in excess, and where nature is for the most part undisturbed, vegetation is vigorous
to rankness: forests of gigantic timber seek the foul air above an impenetrable undergrowth . .
.” 110 Tropical vegetation is aesthetically valued when it is picturesque, as in the islands of the
Indian Archipelago, “crowned by lofty mountains, loaded with aromatic verdure, . . .watered by
the purest streams, which descend in cascades rushing through wild crevices. The whole is so
densely covered with palms and other beautiful forms of tropical vegetation that they seem to
realize a terrestrial paradise.” Unlike the lowlands of Central America these islands had a long
history in European consciousness, first as fabled islands of riches and then, via the Spanish,
Portuguese and Dutch, producers of spices, woods, and minerals for the European market. 111
This semi-mythic status, perhaps a historical remnant of the early modern focus on
marvels, makes itself felt in such statements as, “A volume might be written on the beauty and
riches of the Indian Archipelago,” soon followed by an admission that “many of the islands are
108

Ibid., 1:134.

109

Ibid., 1:174.

110

Ibid.,1:193. For a history of the mixed views on the healthiness or unhealthiness of forests see Grove, Green
Imperialism, 159.

111

Somerville, Physical Geography, 2nd ed. (1849), 1:238. At the time the Indian Archipelago included Indonesia
(excluding New Guinea), all of Borneo, and the Philippines. See Horace St. John, The Indian Archipelago: Its
History and Present State, vol. 1 (London, 1853). Going beyond fable, Marco Polo brought back news to Europe of
these lands (2).

251

hardly known,” though this is then presented as an opportunity for intrepid explorers to gain
knowledge. 112 Indeed, a few years later (1853) a two-volume work on the archipelago was
published by Horace St. John. This work directly acknowledged the semi-mythic history of the
archipelago in European consciousness and was itself triggered by the story of the English
adventurer James Brooke, who in the late 1830s made himself Rajah of Sarawak. 113 Somerville,
herself, made much of Brooke, describing him as both “enterprising” and “philanthropic,” and
added that Borneo, of which Sarawak was a part, “will in the course of time become the seat of a
great nation, whose civilization will hand down to posterity the name of . . . Sir James Brooke . .
.” 114 A semi-mythic paradise is here being civilized by a European, its people cultivated for
productiveness in the same way as the land.
Yet in Physical Geography nature could be valued in its own right under certain
conditions, as when describing forests untouched by European hands that take on some of the
aspects of a desired landscape. “[T]he Ohio flows for hundreds of miles among magnificent
trees, with an undergrowth of azaleas, rhododendrons, and other beautiful shrubs, matted
together by creeping plants. There the American forests appear in all their glory.” This glory
included “noble oaks” and “the most splendid of the magnolia tribe.” 115
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Yet two pages later, one paragraph neatly moves from the inevitability of the sweeping
away of the natural landscape in North America to the sweeping away of its original inhabitants.
The greater part of the magnificent countries east of the Alleghannies is in a high
state of cultivation and commercial prosperity, with natural advantages not
surpassed in any country. Nature, however, still maintains her sway in some parts,
especially where pine-barrens and swamps prevail. The territory of the United
States comprises 7,000,000 or 8,000,000 of square miles, the greater part of which
is capable of producing everything that is useful to man, but not more than a
twenty-sixth part of it has been cleared. The climate is generally healthy, the soil
fertile, abounding in mineral treasures, and it possesses every advantage from
navigable rivers and excellent harbours. The outposts of civilization have already
advanced half-way to the Pacific, and the tide of white men is continually and
irresistibly pressing onwards to the ultimate extinction of the original proprietors of
the soil—a melancholy, but not a solitary, instance of the rapid extinction of a
whole race. 116
Cultivating nature was strongly tied to ideas of progress and civilization, and even applied
to animals. “Domestication,” wrote Somerville, “is the cause of all our tame and useful animals;
by high cultivation and training great changes have been produced in form; and in some
instances habits and powers of perception are produced, approaching to reason, which remain
hereditary as long as the breed is unchanged.” 117 Just as with people, animals were capable of a
progressive ascent. Those animals that couldn’t ascend were left behind, as were “many of the
original inhabitants [of Europe which] have been extirpated,” while many of the rest have “been
more changed by the progress of civilization than that of any other quarter of the globe.” 118
Since, for Somerville, progress was a principle comparable in some ways to physical laws,
it exerted the same kind of effects as Lyell’s inexorable principles of nature. As the environment
changed, species either adapted or died out, but from Somerville’s perspective, this was an
extinction based on the laws of nature. Cultivation and civilization changed the environment, and
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what was not useful to cultivation died out, including humans no longer adapted to their
environment. Ever since Dutch sailors killed off the dodo in the seventeenth century, it was clear
that humans could make species extinct—an artificial extinction from Somerville’s perspective
as no forces of nature were involved, merely human hunting. 119 Yet the expected extinction of
American Indians was a natural extinction in the Lyellian sense because the environment was
changing around them. Progress changed the environment as it domesticated and cultivated
nature and left behind those insufficiently cultivated, whether animals or humans.
Human Conduct and Extinction
There were extinctions about which Somerville was less sanguine, extinctions that she
regarded as going against the grain of progress. Somerville’s tone was neutral in describing the
killing of seals in the high latitudes—she described the seals’ basking behavior as leading them
to become “an easy prey to man, who has nearly extirpated the race in many places.” But a page
later she described the near-extinction of fur seals around the south coast of Australia as an
“indiscriminate slaughter of old and young.” Of the Greenland whale she wrote that its capture
was “attended with much cruelty . . . indeed the custom of killing the calf in order to capture the
mother has ruined the fishery in several places.” In Arctic America, the fur bearing animals faced
“unsparing destruction.” Somerville deplored what she saw as selfishness. When it came to
hunting she lauded the activity as “encouraging a daring and active spirit in young men,” but
deplored the “utter destruction of some races, in order to protect those destined for his pleasure,
119
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[it] is too selfish.” 120 None of these destructive activities aided progress and as such were to be
deplored.
Yet, buried in the middle of the section on man, Somerville voiced concern for the
consequences of civilization for the globe as a whole.
Drainage, cultivation, cutting down of forests, and even the introduction of new
plants and animals, destroy some of the old, and alter the relations between those
that remain. The inaccessible cliffs of the Himalaya and Andes will afford a refuge
to the eagle and condor, but the time will come when the mighty forests of Bhotan,
of the Amazon and Orinoco, will disappear with the myriads of their joyous
inhabitants. 121
A little earlier, a more positive assessment of humanity and nature was given. In discussing
human populations Somerville added a footnote to reassure her readers about the possibility of
overpopulation in Britain; a bounteous nature and the actions of man would prevent it. “We are
ignorant of the immense treasures and inexhaustible resources of the natural world—that the
ingenuity of man is infinite, and will continually discover new powers and innumerable
combinations that will furnish sources of wealth and happiness to millions.” The sentiment was
continued, with a slight change of wording, in the 1858 edition. The 1870 edition lacked this
footnote. In the 1849 edition, Somerville noted that humanity will “extirpate the noble creatures
of the earth,” but that it will always be subject to events beyond his control—“God’s great army”
erupting to destroy the harvest—and will “ever be the slave of the canker-worm and fly.” 122 The
sentiments and words were echoed in the 1858 edition. Both the 1849 and 1858 editions finished
with the “diffusion of Christian virtues and knowledge” ensuring progress and a final sentence
on the individuality of man and consequent variety as a law of nature leading to different
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religious opinions, which will, however, gradually become free of “spiritual despotism.” 123 The
1870 edition, revised by Bates, finished differently, joyous scientific and religious progress
transmuting to a progress accelerated by technology and out of which only a part of nature may
be saved. The paragraph above now appeared on the second to last page of the book, which then
finished with
It is true that the process of occupying and replenishing the earth, by the most
active and restless section of our species, is advancing with accelerating rapidity.
All the remaining central part of one of the largest continents of the earth is now
fast filling up with civilized inhabitants. It is mapped into states, territories, and
counties, and a line of iron road, over which pants the irresistible locomotive, spans
the wide region from ocean to ocean. A migration of vastness unheard of before in
the history of the globe, amounting to 400,000 souls per annum, streams from the
shores of Europe to this rapidly advancing new continent . . . But it will be long
indeed before the whole of the fertile land of, the earth is occupied by a
progressive, civilized people . . .The natural forest clothing of a great portion of
these continents, with its myriads of curious and beautiful forms of animal and
vegetable life, is destined probably to disappear, and man alone, with his cultivated
plants and domesticated animals, will occupy the place of the natural tenants: but
there will remain many a rugged valley in the lofty mountain ranges, and many a
league of inaccessible swamp to serve an a refuge for a large portion of the native ,
faunas and floras. We may hope, moreover, that with the increase of wealth,
leisure, knowledge, and refinement, which happily, seems a secure prospect for the
long vistas of the future, man will endeavour to preserve the equilibrium which
exists in the meteorological forces and vital conditions of countries, when in their
natural state, by fostering a due proportion of woodland, and thus save from
extinction the myriad beauteous forms of life which have shared with him the
inheritance of this wonderful earth. 124
In Somerville’s work, the tension between nature and civilization always existed, but it
was a tension kept in control by a Creator who acted via the processes of nature. The 1870
edition upset this control slightly. Several lines added to a long paragraph on the influence of
external circumstances on humanity shift a mostly past tense human influence on the earth’s
climate via domestication to a very present influence. In 1858 Somerville could write that the
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“power of external circumstances on man is not greater than his influence on the material word,”
courtesy of the “powers of nature” such as electricity, steam, fire, and so one, and allowing
humanity to alter climate, winds, and rain, yet she could still ignore any conceptions of danger
and place the most momentous effects in a far past as a result of the development of
agriculture. 125 The 1870 edition put human alterations very much in the present, with the added
lines credited to Marsh’s influence. 126
By combining Somerville’s faith in civilizational progress and in natural processes as
humanity’s most direct connection to God with Marsh’s understanding of human impacts on the
natural world, the1870 edition portrayed a confused future: a still progressive world where nature
was allowed to remain unmolested only in those places too difficult to bother along with a purely
utilitarian approach in maintaining enough forest to sustain the physical processes between
inorganic and organic matter.
Zornlin took for granted human impacts on the natural environment. In various places, she
listed species sent to extinction with little or no comment, such as that of the badger and large
carnivores in Britain. Yet when describing the fauna of Britain, Zornlin began with the effects of
cultivation and civilization which had “effected a vast change in the fauna of the British isles.” 127
This assumption of the effects of civilization was made explicit in a section on the Middle East.
The lion was anciently common in this territory; but this formidable animal appears
to be unknown at the present day in this part of Asia. In a country so anciently, and
124

Somerville, Physical Geography, 6th ed. (1870), 528-29. The intervening sentence is “This time is at present,
however, extremely remote.”

125

Somerville, Physical Geography, 4th ed. (1858), 491.

126

Somerville, Physical Geography, 6th ed. (1870), 526. The added lines, almost certainly Bates’ decision, include
man’s influence via “his tendency to cut down forest-trees, the natural clothing of the laud, that he has produced the
greatest amount of change on the surface of the earth.” A footnote directs the reader to “consult the excellent work
by Mr. G. P. Marsh.”
127

Zornlin, Recerations in Physical Geography, 2nd ed. (1842), 105, 141, 136.

257

so populously inhabited, as was Palestine, the native animals become in great
measure lost to our view, and superseded by domestic species. Sheep, goats, oxen,
camels, and asses, appear to have been included among the latter from the remotest
antiquity; whilst among the wild animals were the roebuck, antelope, hare, coney,
jerboa, chameleon . . . 128
As with Somerville, civilization implied a loss of nature, but it was a loss that could not be
regretted. In comparing an extremely fertile part of eastern Africa and its indolent inhabitants to
the less blessed British Isles, Zornlin concluded that, “natural advantages are, however, usually
bestowed in vain, if neglected or left unimproved by man.” 129
Zornlin made natural theology a powerful guide in her work, which allowed her to set up a
distinction between the human-created world and the natural world through the imperial side of
the scientific project, a distinction brought into focus via cultivation. While the natural world
created by God and filled with order and harmony is wondrous, it is also unimproved. In this
way Zornlin created a natural world that is used to obtain knowledge of God, while at the same
time moving beyond the natural, as conceived by her. The natural is the world of plants which
“arrive at perfection” only under certain natural conditions. Some prefer a dry climate, others a
moist, and still others a temperate, of which the “greater portion being naturally confined within
certain limits. By cultivation, man has been enabled to extend the natural limits of numerous
species of plants, and to give them a wider range on the earth’s surface.” However, to create this
artificial distribution (which Zornlin explicitly stated would help settlers “in distant or newly
acquired lands” and help in introducing new species into Britain) a detailed knowledge of the
natural is required. 130 The natural was required to produce the human-created world.
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In turn, this human-produced world could affect the earth’s systems, “for cultivation not
unfrequently effects a change in the climate of any country; for if marshes are drained or the
forests cleared, the temperature will be raised.” Zornlin attributed this to how soils radiated
heat—swampy grounds and forests chill the air. Such effects were considered positive in North
America, where “the clearing of forests and the progress of civilization have improved the
climate and rendered the winters milder.” Deforestation had, however, proved destructive in
warmer climates. “Thus the sultry atmosphere and dreadful droughts experienced in the Cape
Verde Islands, are attributed to the destruction of the trees in those islands.” The dryness of the
Sahara is attributed to its lack of mountains and trees, which “attract and condense moisture.” 131
Like Somerville and Zornlin and many others, Marsh adopted the Scottish Enlightenment
concept of a developmental hierarchy of civilization, where commerce played a major role. In
addition, progress implied a civilizational ascent to agriculture, the original wild plants and
animals of which were “gradually ennobled by the art of man, while centuries of persevering
labor were expelling the wild vegetation, and fitting the earth for the production of more
generous growths.” Progress, however, inevitably “subvert[ed] the original balance of its
species.” Humans outside of civilization had little effect on nature, thus the Indians in America
prior to the British and French arrival barely disturbed the land. In this way civilization is
defined as upsetting the balance of nature and, as a consequence, Marsh did not consider
humanity, or at least its “civilized” portion, part of nature. 132
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The fact that, of all organic beings, man alone is to be regarded as essentially a
destructive power, and that he wields energies to resist which, nature—that nature
whom all material life and all inorganic substance obey—is wholly impotent, tends
to prove that, though living in physical nature, he is not of her, that he is of more
exalted parentage, and belongs to a higher order of existences than those born of
her womb and submissive to her dictates. 133
Over and over, Marsh stated that man is outside nature: “Human differs from brute action,
too, in its influence upon the material world, because it is not controlled by natural
compensations and balances.” The relationship is a battle that man must fight in order to
progress. “But man, the domestic animals that serve him, the field and garden plants the products
of which supply him with food and clothing, cannot subsist and rise to the full development of
their higher properties, unless brute and unconscious nature be effectually combated, and, in a
great degree, vanquished by human art.” 134
Marsh, writing during the Civil War, literally described the relationship between man and
nature as one of warfare and slavery.
When the domesticated animal escapes from human jurisdiction . . . he becomes
again an unresisting subject of nature, and all his economy is governed by the same
laws as that of his fellows which have never been enslaved by man; but, so long as
he obeys a human lord, he is an auxiliary in the warfare his master is ever waging
against all existence except those which he can tame to a willing servitude. 135
Nature is an active participant in this warfare, although a nature split into the organic and
inorganic world. Man acts on nature and nature “avenges” herself through “destructive energies
hitherto kept in check by organic forces destined to be his best auxiliaries, but which he has
unwisely dispersed and driven from the field of action.” Man as presented by Marsh is an
outsider, stumbling unknowingly through a nature that is no friend of his. Nature looks after the
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wild plant but not the domestic: “Nature fights in defence of her free children, but wars upon
them when they have deserted her banners, and tamely submitted to the dominion of man.” 136
Despite its publication date, Marsh’s book makes no mention of evolution. One brief
mention of natural selection is used to dispose of any idea that species themselves might
influence the evolution of other plant and animal species. While humanity might cause species to
evolve via domestication, no other species has the capacity to influence nature in that way. So
while humanity is connected to nature via an antagonistic relationship, other species have no
capacity to influence each other and are pawns in the battle between man and nature.
Unsurprisingly then, natural extinctions are not mentioned. In effect, nature has no autonomy
except in its battle with humanity. 137
To battle nature, humanity needs technology, the kind that drains swamps and lakes and
creates agriculture, that checks the drifting sand dune and turns them into plantations, and that
fertilize the Saharan with artesian water. Such “achievements are more glorious than the proudest
triumphs of war, but, thus far, they give but faint hope that we shall yet make full atonement for
our spendthrift waste of the bounties of nature.” In other words, the actions of humanity will
counter the negative effects of previous human actions through ever improving technology. 138
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Neither Somerville or Zornlin used metaphors of warfare. For Zornlin a benificent God mediated
the relationship between humans and nature, while Somerville, a product of a world—Britain
and Italy—that had long been domesticated, and untraveled much beyond that world, could not
see a conflict. Marsh, growing up in Vermont, saw the process by which a commercial society
domesticated the land—cutting down forests, introducing sheep, building.
For humanity’s benefit, Marsh argued, nature required management, even a natural nature,
and when it came to forests Marsh cited forest management treatises and argued that the sooner
“a natural wood is brought into the state of an artificially regulated one, the better it is for all the
multiplied interests which depend on the wise administration of this branch of public
economy.” 139 In a state of constant warfare, a controlled, managed nature was best for
civilization.
Marsh foresaw a technological interference with nature on a grand scale, allowing himself
the indulgence of a scientific romance when he speculated on the effects of human induced
climate change in the deserts of North Africa. “The most sanguine believer in indefinite human
progress hardly expects that man’s cunning” will produce a blooming desert out of sandy plains.
However, the digging of artesian wells might convert the wastes into fruitful garden.
Geographers have “argued that, if the soil were covered with fields and forests, vegetation would
call down moisture from the Libyan sky, and that the showers. . .would in part be condensed
over the arid wastes of Africa, and thus, without farther aid from man, bestow abundance on
regions which nature seems to have condemned to perpetual desolation.”140
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Terms such as “prodigality,” “thriftlesness” of humans and “debt” owed to nature, help
create a commercial aspect to the relationship with nature.141 Overall, Marsh shared the same
civilizational framework as Zornlin and Somerville, one based on a commercial society based on
progress, of which the most progressive were the most civilized (and hence most damaging to
nature) and who were Europeans or Euro-Americans. Of colonization, he wrote:
when such regions [previously unaffected by civilization] become the seat of
organized commonwealths [it] is, therefore, a matter of the first importance, that, in
commencing the process of fitting them for permanent civilized occupation, the
transforming operations should be so conducted as not unnecessarily to derange
and destroy what, in too many cases, it is beyond the power of man to rectify or
restore. 142
Marsh recommended using an artificial balance to provide a sense of the natural balance
and used the craze for aquariums as an example. “The parlor aquarium has taught even those to
whom it is but an amusing toy, that the balance of animal and vegetable life must be preserved,
and that the excess of either is fatal to the other, in the artificial tank as well as in natural
waters.” 143
Unlike Zornlin, who highlighted the bounty of the Biblical lands, Marsh compared present
disrepair to previous fertility, as in areas of the Roman Empire, caused largely by ignorance or
“disregard of the laws of nature.” Other causes included “the host of temporal and spiritual
tyrannies which she left as her dying curse to all her wide dominion, and which, in some form of
violence or of fraud, still brood over almost every soil subdued by the Roman legions.” 144 Here

the Mediterranean to the new home which human art had prepared for them.” He also warned that the weight of that
extra water might have unforeseen effects on the crust of the earth. (525-26)
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Marsh partook of the common nineteenth-century anti-Catholic sentiment of much of the
Protestant world. His own religious views are limited to a handful of references to a creator
whose job is merely to place life on the earth. Nature had been preparing the earth as a habitation
to which man’s “Creator should call him forth to enter into its possession.” 145 There is no
theology of nature. At one point, Marsh quotes part of a sermon by the Unitarian minister James
Martineau (brother of Harriet Martineau) where the loss of the Christian (assumed Protestant)
“element of . . . civilization” leads on a downward path to war and revolution and loss of
civilization and finally, “failing to stand fast against man, they finally get embroiled with nature,
and are thrust down beneath her ever-living hand.” 146
Part of the progress of civilization was to increase the purely economic value of nature and
hence reduce wastage. A problem caused by civilization would be solved by more civilization,
and technology.
One of the greatest benefits to be expected from the improvements of civilization
is, that increased facilities of communication will render it possible to transport to
places of consumption much valuable material that is now wasted became the price
at the nearest market will not pay freight. The cattle slaughtered in South America
for their hides would feed millions of the starring population of the Old World, if
their flesh could be economically preserved and transported across the ocean. 147
Technology also acted as savior in the inorganic world, creating worth from waste. After
lauding the “application of science to industrial purposes” he gave the wonderful commercial
example of a mint officer charged with embezzling who replied that much gold was lost in the
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process of making the coins, and when the soot from furnaces was scraped up a good amount of
gold was found there. 148
Marsh emphasized the limitations on knowledge and used the limitations as a call for both
more science and, if not exactly a call for restraint, a call for better consideration with respect to
technological applications. Humans could not know all the consequences of their actions.
Humans controlled nature, but not completely. “I have more than once alluded to the collateral
and unsought consequences of human action as being often more momentous than the direct and
desired results.” 149 This uncertainty created the need for more science. “The collection of
phenomena must precede the analysis of them, and every new fact, illustrative of the action and
reaction between humanity and the material world around it, is another step toward the
determination of the great question, whether man is of nature or above her.” 150 Thus science
could never be complete, since it was built on an ever changing landscape where human
influence changed nature, which in turn created new phenomena which must be studied. This
metascientific approach differed from Somerville’s who saw new vistas of knowledge open up,
as with the new microscopic world, but accepted that these new vistas had always existed. Marsh
saw humans constructing and reconstructing nature in the same way humans built and rebuilt
science. 151 For Somerville, nature was as much emotional as practical resource and occupied a
stable physical and emotional space; for Marsh, nature, like the United States itself, was under
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construction. Their differing understandings of nature were based on differing kinds of human
conduct. Marsh’s focus on technology reduced waste and led to a constantly renegotiated draw in
the battle between humans and nature. For Somerville, human conduct in nature could be
positive or negative, depending on whether the conduct was viewed as based in selfishness or in
a progress in which cultivation played a role.
Conclusion
As late as 1898 Archibald Geikie, director general of the Geological Survey of the United
Kingdom, suggested Somerville’s book as a textbook. 152 Somerville’s Physical Geography was
used as a textbook in the U.S., along with Zornlin’s in the period 1848-1860. 153 Somerville’s
book proved commercially successful in educational institutions in the United States, with
publishers Lea and Blanchard advertising their second edition of Physical Geography with the
statement that “the great success of [Somerville’s] work, and its introduction into many of the
higher schools and academies, have induced the publishers to prepare a new and much improved
edition.” 154 Somerville’s empire-centered work was also used in British India and was last
published in Britain in 1877. 155
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Both Somerville and Zornlin produced successful books because their work grew out of
and reflected certain understandings of commercial societies and science. Each took a different
tack, Zornlin’s natural-theology based physical geography reassured readers that science was
theologically safe and was praised by the Royal Geographic Society’s president as helping to
establish the science in the public mind. Somerville, an elite established figure in science,
focused more on the processes of nature and those who produced the science. Marsh took a
management oriented technocratic approach to nature, one that proved influential in the
development of U.S. national parks and forests.
Ideas of conduct played major roles in all three books. For Somerville, progress changed
the environment as it domesticated and cultivated nature. Those insufficiently cultivated—
humans and animals—were left behind. After Darwin’s Origin of Species was published in 1859
a scientifically legitimated view of nature as a background against which brutal struggles
between individuals and species took root. An argument originally about development and
cultivation through which nature was domesticated was then placed in a purely biological
framework, of which, when it came to humans, one of the scientific principles was that of the
“doomed race” consigned to extinction by evolutionary theory. The underlying assumption was
the inevitable extinction of these races due to the biological laws of evolution, which were, of
course, adopted into the broad framework of progress. Darwin’s conception of evolution made
the idea of progress nonsensical, because progress by definition is directional and purposeful,
and evolution can have no purpose beyond responding to the (non-purposeful) changes in the
environment through natural selection. Yet many readers, scientific and non-scientific, assumed
a teleology in Darwin’s work. In addition, the biological approach could be tied straight back
into that of political economy. Take for example, nineteenth-century Australian anthropologist
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Lorimer Fison’s statement that as part of the process of evolution, “at length we come to the
civilized man with his personal rights and possessions and his gospel of political economy
teaching him that self-seeking on the part of the individual must result in the greater good of the
greater number.” 156 For Somerville, it was not biological law that condemned whole races, nor
was there a wholesale struggle for survival, but rather the processes of nature (organic and
inorganic) operating at a metascientific level and connected to God made progress inevitable.
Many of Marsh’s assumptions were similar to Somerville’s: that civilization was about
conduct—improving humans and domesticating nature; that humans influenced nature; that those
outside civilization—as American Indians were considered—did not significantly influence
nature; that in many ways humans, or at least the civilized portion of it, were not a part of nature.
Marsh took such considerations farther than Somerville as he had no common theological
framework of a created nature encompassing humans as part of a human time frame. 157 For
Somerville, humanity’s actions in the world were not sufficient to cause significant harm, and
she based her belief both on the limited power of current technology (when comparing the depths
reached by the deepest mines to that of the depth excavated by nature, she wrote “How
insignificant are all the works of man compared with nature!”) and the theological significance
of nature. 158 For Somerville there were the objects of nature and the processes of nature, and the
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latter would always reach beyond humanity and connect to God, and work for humanity’s
benefit.
Thus, by her unseen ministers, electricity and reciprocal action, the great artificer
Nature has adorned the depths of the earth and the heart of the mountains with her
most admirable works, filling the veins with metals, and building the atoms of
matter, with the most elegant and delicate symmetry, into innumerable crystalline
forms of inimitable grace and beauty. The calm and still exterior of the earth gives
no indication of the activity that prevails in its bosom, where treasures are
preparing to enrich future generations of man. 159
While Marsh emphasized connectivity less than Somerville, he concluded by connecting
on the smallest possible scale the whole universe throughout time. In one of the few parts, where
a Creator is mentioned, Marsh used science to finally move into theology through paraphrasing a
part of Charles Babbage’s Ninth Bridgewater Treatise.
the effects of the least material change are never cancelled, but in some way
perpetuated, so that no action can take place in physical, moral, or intellectual
nature, without leaving all matter in a different state from what it would have been
if such action had not occurred. Hence . . . there exists . . . in external material
nature, an ineffaceable, imperishable record, possibly legible even to created
intelligence, of every act done, every word uttered, nay, of every wish and purpose
and thought conceived by mortal man, from the birth of our first parent to the final
extinction of our race; so that the physical traces of our most secret sins shall last
until time shall be merged in that eternity of which not science, but religion alone,
assumes to take cognizance. 160
It is a purely materialist appreciation, however, yet one that is irrelevant in the practical
world in which Marsh places people and their problems with nature. For Zornlin, religion was
used to bring humans in contact with nature; for Somerville the processes of nature and science
were used to bring humanity into contact with God. In the context of Man and Nature, the
connection with God or nature and its processes was irrelevant.
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For Marsh, more civilization was a good in itself, but also good for nature as civilization
caused less damage than a less civilized world. Marsh’s approach was highly dualistic; there was
no mediator between man and nature. One result was that much of the complexity of animated
nature for its own self, as appeared in Darwin’s work, was lost. Somerville’s approach of using
natural processes as a connection to God allowed some space for nature itself.
Marsh, writing during the Civil War, saw the world as a battleground and knowledge a
weapon. Man was presented as purely a disruptive element in the context of nature, yet also as
one who can, via more knowledge, undo the damage that nature cannot. In this sense humanity
helps a nature unable to heal itself. Zornlin and Somerville represent humanity as an agent of
change, though, in the case of Zornlin, not as one damaging to nature as a whole. In the case of
Somerville, humans have the potential to damage the global system, but her faith in progress and
her personal familiarity with only the long-domesticated landscapes of Europe generally inclined
her to optimism. Thus three books on the physical globe could understand the natural world in
different ways because of how human conduct was seen to interact with nature.
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CHAPTER 6
RELIGION, SCIENCE, AND PROGRESS: IN PRIVATE AND IN PUBLIC
Like many others in the 1840s, Somerville read Robert Chambers’ anonymously published
Vestiges of the Natural History of Creation (1844), the hugely popular work that brought
evolution into the public consciousness. Somerville enjoyed the book, telling her son that she
thought it “a very powerful production & was highly pleased with it, but I can easily see that it
will offend in some quarters, however it should be remembered that there has been as much
opposition to the true system of astronomy and to geological facts as there can be to this. At all
events free and open discussion of all natural and moral phenomena must lead to truth at last.”
Somerville wondered if Charles Babbage was the author, but added that she thought it unlikely
since he would not bother to conceal his identity. 1
Somerville assumed that for truth to emerge in both science and religion—the “natural and
moral” worlds—the only requirement for progress is enquiring minds unfettered by dogma. Her
underlying assumption is one where conflict between the two is temporary and dissolves upon
further investigation. A long-time friend of Babbage, Somerville knew that the scientific
reformer and critic of the Royal Society never hesitated to publish his opinions, whether on the
decline of science, manufacturing, or (later) the handling of the Crystal Palace Exhibition.
Somerville was far more cautious, separating her authorial public life from her private life. As
such she could privately praise a book on evolution but never mention the subject in either
Physical Geography or Microscopic and Molecular Science.
Previous chapters have discussed Somerville’s world and how it fit together in her life and
her science. Also discussed was Somerville’s understanding of progress—one that was situated
1
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within the Scottish Enlightenment and its civilizational and developmental approach and
combined with political economy and its circulation of goods and knowledge within the context
of the British Empire. This chapter takes a closer look at religion. For Somerville, science was
always more than simply an increase in knowledge. In her notebook, which Neeley decribes as
Somerville’s “conversation about science,” Somerville included an unattributed quotation: “The
ultimate object of all science is to improve the character and condition of the human race.” 2
Progress, moral and material, is implicit in this. Knowledge cannot then be easily separated into
categories of scientific and religious. Furthermore, for Somerville religion itself must be
separated into religion as belief and religion as social frameworks. The first she regarded as
personal while the latter played a role in her understanding of progress. Personal belief could
also be connected to science via her scientific understandings of conservation.
In the four sections of this chapter, I examine (1) Somerville’s understanding of
Protestantism in general as a guardian of progress; (2) the role religion played in her scientific
life and private life; (3) her mixed response to evolution; (4) and her public and private response
to animals. Out of these emerges a unified approach to science’s role in the broader culture, one
in which science avoids controversy, is used to neutralize threats to progress, and which in turn is
protected by the right kind of religion. In addition, her response to materialism from a religious
and scientific framework, first discussed in chapter four, is further examined through her
response to animals.
Despite the seeming inevitability of progress in Somerville’s published work, Somerville’s
private anxieties about progress were embodied in the threat posed via Irish Catholics. In
Physical Geography she situated a progressive Protestantism, with its role in protecting the
2
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empire, against a reactionary Catholicism. In her book she assured readers of ultimate success,
but in private, an uncertainty crept into her letters as to the certainty of progress.
Religion was important to Somerville, even if she rejected her traditional Presbyterian
upbringing for a broader theism based in Unitarianism and infused with a Romantic approach to
nature, one that meshed well with her public writings on science. But this private approach also
influenced how Somerville understood certain aspects of science, particularly universalistic, lawlike aspects of science, and their connections to progress.
Somerville’s response to evolution, specifically Darwinian evolution, will be framed
within both a scientific and religious approach, one ultimately based in conduct and the centrality
of progress. How Somerville understood the role of science and religion in advancing progress is
then studied through the lens of her response to animals, which she viewed as far more than
animated machines.
Threats to Empire and Defense by the Protestant Race
Somerville felt an almost existential response when faced with anything that potentially
threatened empire and its role. Her conceptions of progress tightly linked empire and science.
When either of the former was threatened, she responded in public with the latter in Physical
Geography. While in Somerville’s published works progress seemed inevitable, a snake lurked
in the garden of progress and its name was the Irish. For Somerville, the Catholic Irish provided
a threat that science helped her neutralize. The threat was brutally explicated by W. R. Greg in
the pages of Fraser’s in 1868. “The careless, squalid, unaspiring Irishman multiplies like rabbits:
the frugal, foreseeing, self-respecting, ambitious Scot, stern in his morality, spiritual in his faith,
sagacious and disciplined in his intelligence, passes his best years in struggle and in celibacy,
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marries late, and leaves few behind him.” 3 The taint of social Darwinism did not appear in
Physical Geography. Somerville wrote before On the Origin of Species (1859) appeared and
never appropriated a biological approach to progress or race. Somerville did not think in terms of
biology and inherent unfitness, but rather in terms of social progress and civilization. The threat,
however, came from the same place.
Her reactions to such threats mainly appeared in her personal correspondence but in at least
one case diffused into her work. With a basis in social statistics and the social laws it uncovered,
Somerville constructed in Physical Geography a “scientific” world view of human progress that
incorporated race and religion and was embedded in the British Empire and would act as a
bulwark for the empire. Somerville created a dichotomy between Protestantism and defense of
Empire (grounded in an individual idea of liberty) and Catholicism and threat to empire
(grounded in a conception of oppression).
Anti-Catholic prejudice was common amongst British Protestants throughout much of the
nineteenth century. Somerville herself was not anti-Catholic, though as a Protestant she
considered Catholicism prey to superstition. But she was not a mainstream Protestant, being in
belief, but not in practice, a Unitarian for much of her adult life. She had met Pope Pius VII and
thought highly of him (though not of Gregory XVI, whom she met years later) and was on
friendly terms with a Chaldean priest who lived with Italian friends and “whose conversation
gives me great pleasure and much information . . . which will be useful in my next edition of the
3
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Phys. Geog.” 4 Her pro-Italian feelings ran so high that she told her son she would be very
troubled if she had to “pray for the defeat of the english, which in conscience” she would have to
if Britain sided with the Austrians against the Piedmontese and French in the wars of Italian
unification. 5
In Physical Geography racial success is intimately tied into nineteenth century ideas of
progress and circulation, one that that is also tightly bound to Protestantism and is embodied in
the geographical successes of the Germanic (or Teutonic) races as opposed to the failures of the
Celtic race (or the Celts). In effect, anti-Catholic popular prejudice undergoes a “scientification”
in Physical Geography partly in response to Somerville’s sense of threat to the British state. This
sense of threat never appeared in Physical Geography, which is purely a success story for
empire. In her personal letters, however, this success story becomes surprisingly fragile. Let us
begin with her published words on the Teutons and the Celts, where we see how progress is
embodied in the geographical successes of the Germanic races and the failures of the Celtic.
At present the Teutonic race, including the inhabitants of North America and the
British colonies, considerably outnumber the Celtic, though its numbers were far
inferior in ancient times. The Teutonic variety has subdued and even exterminated
the other varieties in its progress towards the west; it is undoubtedly the most
vigorous, both in body and mind, of all mankind, and seems destined to conquer
and civilize the whole world. It is a singular fact, whatever the cause may be, that
the Celts are invariably Roman Catholic, while the Teutonic population is inclined
to Protestantism. 6
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In addition, “It is extraordinary that nations should lose their vitality without any apparent
cause . . . in Europe pure Celtic blood has been on the decline for 20 centuries, and even the
mixed Celtic variety has not increased in proportion to the Teutonic, although . . . exposed to the
same external circumstances.” She continues differentiating the two “races” and religions, when
she focuses on Ireland. “In Ireland the difference in the organization of the two races is strongly
marked: placed under the same circumstances, the Teutonic part of the population has prospered,
which, unfortunately, has not been the case with the Celtic.” 7
Yet these words are mild in comparison to those she wrote in some of her letters. In a letter
to her son written in 1851 that touched on the spread of Catholicism in Great Britain, she wrote:
“what a good thing the clearance of population & emigration from Ireland is[.] I hope it will go
on & rid us of troublesome people.” 8 In another much later letter on the 1857 rebellion in India,
she linked the weakness of the empire in India to other threats and wrote, “I am grieved to see
despotism and Catholicism likely to rule the world.” 9 The attacks could even be aimed at
individuals; for example, in this letter written in 1858: “They say Wiseman [the most senior
Catholic figure in England] is dying and although I never can forgive the Catholic aggression, he
is an accomplished man & eloquent writer and is to be succeeded by Irish Cullen who is only a
violent bigotted [sic] priest.” 10
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In Physical Geography, Somerville clearly sets out her views on race; all are varieties of
the same species, although Caucasians are considered the “handsomest and most intellectual
portion of mankind.” 11 At the same time, while Europeans, especially those of British Anglo
Saxon stock, are seen as superior, this superiority is partly due to geography (and the lack of
slavery). If neither race nor personal religious affiliation were a strong marker for progress, what
then is the connection among race, religion and progress? One clue might be found closer to
home, in a letter written in 1833 during a Paris sojourn. “France is in a singular state at present
with regard to religion and morality; till they become protestants they will have neither; all kinds
of strange ideas are springing up; you would be astonished at the numbers of St. Simonians,
Knights of Malta…” 12 Religion, or at least Somerville’s kind of religion, could keep out all sorts
of troublesome influences; without its protection, people were vulnerable morally, socially, and
politically, making true progress extremely difficult. This was religion as a bulwark, rather than
religion as personal faith.
The public connection between race, religion, and progress does not appear in the first
edition of Physical Geography, published in 1848. That it appears from the second edition,
published in 1849, was due to a strong German connection with British mapmaking, both in
terms of collaboration and information flow. Gustav Kombst’s An Ethnographic Map of Europe
(originally published 1841) was in 1848 handily bundled with Alexander Keith Johnston’s
Physical Atlas (1848), from which Somerville’s data on European races was drawn for her
second edition of 1849. 13 Johnston, an Edinburgh-based map publisher, visited the German
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cartographer Heinrich Berghaus at his Geographische Kunstschule in Potsdam 1842 to arrange
printing his Physikalischer Atlas, which was in turn published by the Cartographical Institute in
Gotha. Johnston printed some of the Institute’s works under license, including The Physical
Atlas. 14 Kombst, on behalf of Johnston, acted as a go-between the two publishers. Kombst was a
liberal German émigré who fled to Britain, ending up in Edinburgh as a teacher of German.
During his British sojourn he produced his “An Ethnographic Map of Europe,” which was
positively reviewed by the Royal Geographical Society’s journal. In public and private, Kombst
wholeheartedly adopted British liberal aims for the empire and civilization. 15
Not everyone accepted Kombst’s characterization of the Celtic race as inferior. The
authors of a book on the ancient Scandinavians repeated some of Kombst’s characterizations in
his Ethnographic Map of Great Britain and Ireland but added a caveat. They omitted “such of his
moral and intellectual (psychological) characteristics as we deemed inapplicable, either on
account of their savouring too much of a preconceived theory, or of their being more attributable
to the influence of social institutions than to idiosyncrasy of race.” The Irish reputation was so
14
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firmly established by then that the authors could assume that when “Kombst attributed ‘want of
respect for human life’ to the Celtic race, he had the Irish in view.” 16
For Somerville, Kombst’s data came in handy, though she ignored much of what Kombst
described as “physiological character,” focusing instead on the consequences for progress. Why
were Catholics, and Irish Catholics in particular, identified so closely with the opposite of
progress?
Catholic emancipation had begun in 1829 with the passing of the unpopular Catholic
Emancipation Act. From that point, Catholics could vote, gain commissions in the military, and
stand for public office. They could not go to the Anglican universities. 17 The 1840s saw social
unrest and the Irish potato famine, which drove many Irish to England and only added to the
unrest as they would work for lower wages than English workers. The 1840s also saw some
prominent Protestant figures, such as John Henry Newman, convert to Rome. The final insult
occurred on 29 September 1850, when Pope Pius IX announced the reestablishment of the
Catholic hierarchy in England, a hierarchy which had been disestablished in the sixteenth
century. This event was called the “Papal Aggression” by those who felt threatened by a Catholic
resurgence, which they believed threatened the strong links between the British state and the
Protestant Church of England. Somerville’s conceptions of progress and stability required a
16
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strong church/state framework. Personal belief, however, was a private matter and excluded from
consideration. 18
Publicly, the response to the “Papal Aggression” was quick. The Bishop of London,
Charles James Blomfield wrote that the Pope’s actions were both an insult to the clergy of
England and an invasion of the supremacy of the crown. This “territorial aggression” was
brought home by the establishment of the Catholic Archbishopric of Westminster, which to most
English symbolized the English nation itself. Parliament met at the Palace of Westminster;
Westminster Abbey was where England’s monarchs and heroes were buried. To many Protestant
English it appeared as though the Pope was deliberately provoking them. 19
Somerville reacted strongly, writing that she was “for every concession being made to the
Catholics” as long as it did not diminish “the dignity of the crown and the safety of our faith.”
She was furious at the squabbles of the established Protestant churches which she felt had
allowed the Catholic church inroads and “enraged at the Roman priests for throwing a firebrand
that has set the country in a flame, returning evil for good.” For Somerville, the only response
that would diminish the Catholic threat in Britain was to “give the people a religious and moral
education & if the clergy would do that, good would arise out of the present tumult.” 20
For the English, the most obvious Catholic group was the Irish. The anti-Irish sentiment,
made up of opposition to Irish self determination, perceived Irish backwardness, and the sheer
number of Irish migrating to England, was brought into greater focus by the Pope’s act, for most
of the Catholic clergy in England were Irish and most of their parishioners were Irish. 21
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But Protestant opposition to Catholicism was not based solely on perceived religious
threats. Liberty was identified with Protestantism and its focus on the individual conscience.
Catholicism represented the suppression of that liberty. In the Protestant narrative of the day,
liberty was equated with progress. Somerville’s great hopes for a liberal Italian federation in
1848 were tempered by her beliefs in the incompatibility of “a theocracy or government by
priests” with that of “all progress.” 22
Religion, the right kind of religion, which in Somerville’s case meant Protestantism, was
the guarantor of progress. Catholicism, in the guise of the Irish Celts, brought race into the
discussion of progress. Somerville, who saw her role as educating the public on science, needed
to ensure that her science did not disturb the progress-oriented classes, for whom religion
remained a powerful force. At a time when the use of natural theology in science was beginning
to come under criticism, social statistics provided a stabilizing force, making science safe for
religion. This stability was based on the certainty of the physical laws of planetary motion, which
was made to undergird concepts of progress. Woven into this idea of progress, and strengthening
it, was Protestantism and the protection it provided. Opposed to this was an anti-progress, one
that Somerville located in a Catholicism that was physically embodied in the Irish Catholics.
Science, via statistics, showed the inevitability of progress and the triumph of the right kind of
religion.
Private Choice of Religion and the Public Life of Science
Until meeting her liberal Church of Scotland uncle, Somerville’s religious experiences had
been of the more traditional Calvinist kind. In her autobiography, Somerville spent little time
describing her youthful religious experiences, which, in the formal context of official religion,
22
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she does not present positively. One personal anecdote describes the time Somerville and her
older brother failed to make a Sunday appearance at church. The minister, another uncle by
marriage, sent a servant to inquire whether the two were ill. Typically, his sermons were gloomy
and occasionally written to match unpleasant local events, such as linking the burning down of a
neighborhood saw mill to hell fire. The minister delivered lengthy sermons, occasionally
interrupting himself to call out to his sleeping parishioners to sit up and behave themselves. 23 As
a result, Somerville took a dislike to long sermons and what she described as the “gloomy
doctrines of Calvinism,” though she did retain a life-long preference for the Scottish Presbyterian
church over what she saw as the colder Anglican variety. 24
In public life she presented herself as a defender of the Protestant faith and a firm believer
in its progressive mission. In private, she expressed a preference for a different kind of faith, a
faith she at one time believed would be grounds for ostracism, were her views known. In 1819,
three years after her move to London with her second husband, son of her liberal minister uncle,
Somerville wrote to her father-in-law about her disappointment with the Anglican Church. She
was “shocked by their creeds and struck with their litany being addressed almost exclusively to
our Saviour.” 25 In this frame of mind, she came across the Unitarian minister Thomas Belsham’s
writings and attended a service by him, which, along with Unitarian Richard Price’s writings,
“had very nearly decided my faith.” Convinced of her disbelief in the Trinity and believing that
the doctrine of original sin was inconsistent with the goodness of God, she turned to her uncle for
guidance regarding certain theological points on which she was still undecided. Had “Christ died
as an expiation of our sins, or only as a martyr to prove the truth of what he taught.” Equally
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important, in what beliefs should she bring up her three daughters, given “the violent prejudices
on these subjects and against sectarians of any kind however just their views may be.” Given
such difficulties, Somerville informed her father-in-law that she intended to maintain an outward
façade of orthodoxy and to regularly attend the Anglican Church, while at the same time giving
her daughters a “more rational views of the Gospel than is commonly preached.” Finally,
Somerville begged her father-in-law to not mention her letter to anyone as “it would make
people say I had become an infidel[.] I never speak on the subject.” 26
Perceptions of infidelity of this sort had social consequences, of which Somerville was
well aware. She confided to her uncle that the great “hue and cry against unitarianism”
convinced her to keep absolutely silent in public about her beliefs – acquaintances had repeatedly
“declared before me that nothing on earth wd. induce them to sit in the same room with a
unitarian or hold any correspondence with them, and that it is highly criminal to go even once to
hear them speak[.]” 27
Somerville retained her interest in Unitarianism later in life. She admired the American
Unitarian William Channing and kept a hand-written copy of extracts from a sermon by him. The
appeal of the Romantic dimensions of a natural world mixed with a religious response to that
nature is clear.
[T]he delight we find in the vast scenes of nature in the immensity of the heavens
and the ocean, and especially in the rush and roar of mighty winds waves and
torrents, when amidst our deep awe, a power within us . . . to respond to the
26

Ibid. Somerville’s relationship with her father-in-law was close and predated her second marriage. The first to
provide encouragement to Somerville in her desire to learn, he also provided her with religious advice. Somerville
wrote to him that it was “an unspeakable delight” to lay before her father-in-law “every thought of my heart.” He
advised her on religious instruction for her children. She replied, “I tell you that in the religious instruction of my
children I have been pursuing the very plan suggested by you[.] at their early age all I can attempt is habitual
veneration, gratitude and obedience to the Deity, with observance of his commands and attention to moral
obligations . . .” The plan included daily scriptural readings and church on Sundays, and simply avoiding any
mention of Jesus as divine. Somerville to Thomas Somerville, March 2, 1821, c.360, MSFP-44.
27

Somerville to Thomas Somerville, March 2, 1821, c.360, MSFP-44.

283

omnipotence around us. - Thus God’s infinity has its image in the soul . . . The
boundless creation fills us with awe and admiration of the energy which sustains
it. 28
Yet, even in death, Somerville remained coy about her personal beliefs, or rather, her
daughter remained coy. Her daughter Martha’s description of her mother’s beliefs in the
autobiography went to great lengths to emphasize Somerville’s religious credentials.
My mother was profoundly and sincerely religious; hers was not a religion of mere
forms and doctrines, but a solemn deep-rooted faith which influenced every
thought, and regulated every action of her life. Great love and reverence towards
God was the foundation of this pure faith, which accompanied her from youth to
extreme old age. . . and which was the mainspring of that extreme humility which
was so remarkable a feature of her character. 29
This deep but imprecisely described faith was fully compatible with science, according to
Martha Somerville. “She rejected the notion of occasional interference by the Creator with his
Work, and believed that from the first and invariably He has acted according to a system of
harmonious laws, some of which we are beginning faintly to recognise, others of which will be
discovered in course of time, while many must remain a mystery.” 30
This anodyne summary replaced a paragraph from the first draft of Somerville’s
autobiography, which might still have damaged Somerville’s public reputation. Of her changing
understanding of how God acted in nature, Somerville wrote:
28
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At this time my mother and I firmly believed that the path of the lightning might be
changed by prayer, but I have since then learned that the Deity having once fixed
the laws of the different powers of nature interferes no farther, but the laws which
govern electricity are now so far known that by common precaution danger may be
avoided to a certain degree. 31
Privately, Martha Somerville believed that John Murray, Somerville’s publisher, had
concerns about the reception of Somerville’s autobiography. “I am inclined to think you consider
some of her remarks likely to offend many people’s religious opinions—especially in the
controversial state religious thought is in at present.” 32 The letter most probably dates from 1873,
prior to the publication of the autobiography, also in 1873. Just what the controversial state of
religious thought was due to was not mentioned, though likely the letter referred to the ongoing
debate over the merits of the German higher criticism of the Bible, precipitated over a decade
earlier with the publication of Essays and Reviews in 1860. 33
No record exists of Somerville’s response to the Essays and Reviews, although
Somerville’s close friend of later life, Frances Power Cobbe, believed Somerville would have
approved. Cobbe, writing of Benjamin Jowett, one of the contributors, thought Somerville would
like him and the collection of essays produced by men “in the Church but all beyond it.” 34
With affinities to traditional Deism, Somerville’s belief system had similarities to that of
her friend Charles Babbage. Babbage’s The Ninth Bridgewater Treatise, a Fragment (1837)
presented God as the original calculating machine. Babbage rejected a God who interfered in the
world and thus proved less than omniscient, and presented his calculating engine as an analogy
to nature and miracles. By shifting a lever of the engine—arranged before the machine began
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calculating to occur at a specific time during the calculation—a different set of mathematical
laws could be set in motion for a certain period of time. Babbage explicitly compared miracles to
changing the mathematical rules of his calculating machine. For example:
It is more probable that any law, at the knowledge of which we have arrived by
observation, shall be subject to one of those violations which, according to Hume’s
definition, constitutes a miracle, than that it should not be so subjected. To show
the probability of this, we may be allowed again to revert to the Calculating
Engine: and to assume that it is possible to set the machine, so that it shall calculate
any algebraic law whatever: and also possible so to arrange it, that at any periods,
however remote, the first law shall be interrupted for one or more times, and be
superseded by any other law; after which the original law shall again be produced,
and no other deviation shall ever take place. 35
Through this approach both natural laws—without interference by a Deity—and miracles
could coexist; that is, miracles were naturalized but remained part of God’s plan and all could be
put in the context of progress.
Babbage assumed his and Somerville’s good friend John Herschel had a similar
understanding of the operation of miracles in the world. In The Ninth Bridgewater Treatise he
included a letter from Herschel to geologist and Somerville friend Charles Lyell quoting
Herschel’s views of human perceptions of God’s actions. The actions in this case were the
creation of new species, presented as being indistinguishable from natural actions due to laws
imposed by the intermediate action of God, equivalent perhaps to the prearrangement of a
34
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cosmic lever that could temporarily introduce new laws. Somerville’s limited engagement with
species creation in Physical Geography—where species came into existence by divine fiat—did
not support or oppose this understanding. Of course, this was species creation without evolution,
a topic never mentioned by Somerville in her published works, but see later this chapter for her
private views. 36
Rarely, and in private, Somerville found herself in conflict with the religious views of her
scientific friends and acquaintances. In one case, she shared her feeling about Whewell’s views
on extraterrestrial life in his essay Of the Plurality of Worlds (1853) with her son.
Whewells book is below contempt and a very bad work for a clergyman to have
written, . . . Of course you know that he thinks the earth is the only part of the
universe that is inhabited, that man is the sole object of God’s care because Christ
was sent to this world only. - I wonder he does not return to the old doctrine of the
sun going round the earth – The fact is that the clergy . . . had better mind their own
business. 37
with Astronomy and General Physics Considered with Reference to Natural Theology (1833), the third of the
Bridgewater Treatises.
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Somerville, reading physicist and acquaintance David Brewster’s negative review of the
anonymously written piece—though quickly attributed to Whewell—in the North British
Review, was keen to know the work’s reception, and asked her son, “what do you hear about it,
or is it noticed at all.” Six months later Somerville was still sufficiently frustrated by Whewell’s
argument that she wrote to her son questioning Whewell’s sanity by comparing him to the
followers of spirit rappers. “I think Whewell must be mad too, he or the author of the Plurality of
World is nicely set down in the Edin Review pray read it I think it conclusive, but indeed it could
be otherwise in a person of unprejudiced mind.” 38
Somerville found herself in greater sympathy with Scottish evangelist Brewster than the
Cambridge-based Anglican Whewell. Both men were major figures in the scientific world of the
day and their argument boiled down to what meaning should be assigned to aspects of the natural
world. Brewster, in arguing for a plurality of worlds, could not accept that much of creation
existed without purpose—the vast universe of modern astronomy must have God-given life
beyond that found on the Earth. In addition, being a north-British Presbyterian, Brewster likely
could not stomach the waste inherent in a universe created by God yet devoid of life except in
one place. 39 On the other hand, Whewell required human theological uniqueness and could point
to lifeless ages in the earth’s history as an argument that waste was a part of God’s plan. 40
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Somerville, with her Unitarian tendencies, was less concerned with the status of Jesus
Christ than Whewell, and perceived Whewell as putting religious concerns before scientific
rigor. Certainly Brewster in More Worlds than One, his 1854 book supporting a plurality of
worlds, viewed Whewell’s scientific approach as idiosyncratic, and wrote of Whewell’s antipluralist position that its “direct tendency is to ridicule and bring into contempt the grand
discoveries in sidereal astronomy by which the last century has been distinguished.” 41 Neither
Brewster nor Somerville viewed their positions as emerging from overtly theological concerns,
yet Somerville could privately attack Whewell for imposing theology on science.
Whewell was viewed as undermining two assumptions, both commonly accepted as
scientific in nature (1) the principle of plentitude and (2) a progressive view of the history of the
world. Somerville wrote in Physical Geography that the “surface of the globe may be viewed as
one mass of animal life—perpetually dying—perpetually renewed. A drop of stagnant water is a
world within itself, an epitome of the earth and its successive geological races.” 42
Yet, just as Whewell’s argument inevitably had a theological component, so did
Brewster’s who wrote:
If God took a million of years to prepare the Earth for man, the probability is, that
all the planets were similarly prepared for inhabitants, and that they are now
occupied by rational beings. If one or more of them are only in the act of being
(Chicago, 1998) Crosbie Smith discusses the culture of the North British physicists in developing the physics behind
the conservation of energy in the nineteenth century. Ideas of minimizing waste played a role grounded in both
practical concerns—increasing the efficiency of steam engines—and Presbyterian theological concerns—wasting
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prepared, and are not yet the seat of intelligence, analogy forces us to the
conclusion, that they will be inhabited like the Earth. 43
As such, Whewell’s use of the lifeless ages of the earth as an argument for lifeless worlds
elsewhere proved only that as the earth was in preparation for intellectual life, so were other
planets.
The stakes, scientific and theological, were high in the argument, between Whewell’s
barren, disordered universe and an ordered, life-filled one of Brewster. Science showed progress
in the universe and hence Somerville viewed Whewell’s position as a retrograde step.
Somerville, though very different from Brewster in her religious assumptions, thus felt justified
in criticizing Whewell for inappropriately mixing science and theology and even bringing the
two into potential disagreement by excluding ideas of progress. 44 Despite significant religious
differences, Somerville would likely have agreed with the self-taught geologist and Scottish Free
Church Presbyterian Hugh Miller on the impossibility of science and religion coming into true
conflict.
The Christian has nothing to fear, the infidel nothing to hope, from the great truths
of geology. It is assuredly not through any enlargement of man’s little apprehension
of the Infinite and the Eternal that man’s faith in the scheme of salvation by a
Redeemer need be shaken. We are incalculably more in danger from one
unsubdued passion of our lower nature, even, the weakest and the least, than from
all that the astronomer has yet discovered in the depths of heaven, or the geologist
in the bowels of the earth. If one’s heart be right, it is surely a good, not an evil,
that one’s view should be expanded; and geology is simply an expansion of view in
the direction of the eternity that hath gone by. 45
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Somerville required a comprehensible, progressive universe, only in such a universe could
science and theology easily coexist. Progress was vital to Somerville’s understanding of the
world and underpinned some of her annoyance with Whewell, who with his acceptance of waste
dismissed any universal progressivism in his Of the Plurality of Worlds. 46
In addition, Whewell’s categorization of inductive (the collection of sufficient empirical
facts to allow the creation of general propositions) and deductive sciences (such as mathematics)
and the greater creativity and religious sensibility allowed to practitioners of the former irritated
the mathematically inclined Somerville. As early as 1833, she had registered her dissatisfaction
with Whewell.
I am rather angry at [Whewell] for joining in the hue and cry against mathematics
for irreligion; a vulgar and mawkish prejudice. All the philosophers were
unbelievers before, and during the french revolution, the time when mathematics
were cultivated with the greatest success; the fault is owing to the period, and not to
the pursuit. 47
Focusing on when science was done rather than on who did the research allowed Somerville to
maintain her belief in progress.
Somerville never made science her faith, but rather understood the relationship as of
reciprocal benefit. For Somerville, meaning played an important role in the universe as a way of
linking private belief and science. Science illuminated certain aspects of religious and moral life
while God as lawgiver created a framework for science. On a private and public level religion
thus supported science. Yet theologically related assumptions did seep into her scientific
understanding of the world, made easier by her belief that science and religion could never come
46
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into true conflict. Such a position underpinned her response to Darwinian evolution, specifically
the consequences for human moral evolution.
Backwards, Forwards, and Not-Yet: The Problem with Evolution
In the various editions of Physical Geography, Somerville often mentions Darwin’s name
in the context of his various discoveries and research, but never evolution. In public Somerville
took no notice of evolution, Darwinian or otherwise, though in private she—at the very least—
accepted the transmutation of species as a scientific possibility. 48 As to human evolution, four
years after the publication of Origin of Species (1859) she half jokingly wrote to her son that “for
my part although it does not disgust me to have a microscopic monad for my first ancestor, I
don’t fancy a guerilla(sic) for my grand papa.” 49
Somerville placed opposition to progressive transmutation in the same category as
opposition to a non-Mosaic chronology and the nebular hypothesis; in her view, proponents were
backward thinkers. Though a free and open discussion did not mean discussion within the pages
of Physical Geography. In finalizing details of her autobiography with her publisher, Somerville
added that she would make mention of Darwin’s evolutionary work as “it was too important a
subject to be passed over, but it is much better to leave it out in the Phys. Geog. which is
intended for schools and children.” 50
Physical Geography was not initially intended as a schoolbook. Only in 1857 did
Somerville learn that it was to be officially used as such, yet the broader implication remained—
it was a book aimed at non-experts as a way of educating them to the place of science in the
world. Scientific controversy did not belong in such a book, especially since a number of
48
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influential scientific thinkers—including the anatomist Richard Owen—opposed it. On the other
hand, the geological controversy regarding the age of the earth raises the question of
Somerville’s easy acceptance of long geological epochs in Physical Geography. Somerville’s
acceptance was based on its general scientific acceptance, and the purely religious opposition to
it was irrelevant. “I remember the out cry on the proofs being published that the creation in seven
days was untenable,” she wrote to her son. “Dr Buckland at first wrote against it but he retracted
at last . . .” 51 Geology was now solely a question of empirical facts, accepted by those who had a
foot in the scientific and religious worlds, such as the Oxford University geologist and Dean of
Westminster William Buckland. Somerville believed that even human evolution would become
accepted as a scientific question with scientific answers. “I have no doubt,” she wrote after Lyell
published Geological Evidences of the Antiquity of Man (1863), “[that] there is a hue and cry
after Lyell but facts are stubborn things . . .” 52
While evolution never made its way into Physical Geography, the links between and
within species in different parts of the world did, and served to undermine a purely static
conception of biological order. W. E. Marsden writes of the nineteenth century that geographical
accounts of regions often reinforced notions of order and classification. 53 Yet, in Somerville’s
case, the ordering of biogeographies in Physical Geography occasionally appeared to have the
opposite effect, with the separations and connections of species between biological regions
introducing an element of puzzlement.
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Species’ geographical divisions, according to Somerville, were as old as geology. Of
cretaceous species found, she wrote: “An approximation to recent times is to be observed also in
the arrangement of organized nature, since at this early period, and even in the Silurian and
oolitic epochs, the marine fauna was divided, as now, into distinct geographical provinces.” 54
Furthermore, “Among the myriads of beings that inhabited the earth and the ocean during
the secondary fossiliferous epoch scarcely one species is to be found in the tertiary. Two planets
could hardly differ more in their natural productions. This break in the law of continuity is the
more remarkable, as hitherto some of the newly-created animals were always introduced before
the older were extinguished.” This gradual replacement was given as a consequence of changing
climate and circumstances which became progressively less hospitable to old-established
species, rather than any sudden change. Somerville added that, as observations and discoveries
increased, “this hiatus may be filled up.” 55
Somerville frequently puts before her readers species change and species geography.
Again, of the connections between the ancient and modern animals of South America and
Australia—giant kangaroos and wombats replaced by smaller versions in Australia and giant
sloths replaced in South America—Somerville wrote, “In fact, there were giants in the land in
those days. Were change of species possible, one might almost fancy that these countries had
escaped the wreck of time, and that their inhabitants had pined and dwindled under the change of
circumstances.” 56 Change of species was highlighted and puzzled over, but the mechanism of
change remained outside the realm of science. But at the same time it was put back into the
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scientific realm by appearing in a book on science and placed with an historical context of
change. For example:
During the latter part of the Pleiocene period . . . old forms of animal and vegetable
life were destroyed by these alterations in the surface of the earth, and the
consequent change of temperature; and when, in the progress of the Pleiocene
period, the mountain-tops appeared as islands above the water, they were clothed
with the flora and peopled by the animals they still retain; and new forms were
added as the land rose and became dry and fitted to receive and maintain the races
of animals now alive . . . 57
A little later Somerville generalized as to change and the introduction of new species.
Every great geological change in the nature of the strata was accompanied by the
introduction of a new race of beings, and the gradual extinction of those that had
previously existed, their structure and habits being no longer fitted for the new
circumstances in which these changes had placed them. The change, however,
never was abrupt; and it may be observed that there is no proof of progressive
development of species by generation from a low to a high organization . . . 58
While discussing botanical districts, Somerville wrote that, “no similarity of existing
circumstances can account for whole families of plants being confined to one particular country,
or even to a very limited district . . . Latitude, elevation, soil, and climate . . . are totally
inadequate to explain why” such botanical districts exist. The answer to plant and animal
distribution “must be looked for in those early geological periods when the earth first began to be
tenanted by the present race of beings.” Somerville further explained that as the land rose above
the sea at different times it was “clothed” with vegetation and “peopled” by animals that suited
the area at that time. Thus alpine flora must be older than sea-level flora and thus many “centers
of creation” existed. Therefore similar climates at great distances contain species that are
“representatives of one another, rarely identical.” In the case of the Painted Lady Butterfly, a
species common to the whole world, she stated that it was evident from such circumstances that
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“not only each group, but also each particular species, must have been originally created in the
places they now inhabit,” implying multiple creations of a single species. Older species may
have been modified to a certain extent by the changing conditions, but Somerville insisted on the
“immutability of species [as] a primordial law of nature.” Yet shortly after, Somerville added
that the existence of identical species in areas far distant to each other had “not yet been
accounted for.” 59
Somerville added more peculiarities difficult to account for, such as the thirty-eight British
lichens and twenty-eight British mosses that were also found in Australia, “yet in no two parts of
the world is the vegetation more dissimilar.” In addition, such cryptogamous plants were “not
susceptible of cultivation, of little use to man, and of all others the most difficult to transport.”
Somerville continued to highlight differences that could not be explained by climate, such as the
tropical regions of Asia where “the influence of latitude vanishes altogether, and the peculiarities
of the vegetation in different longitudes become more evident.” Whenever there were
similarities, or differences, between different parts of the globe, she mentioned them. So, the
sub-Antarctic Auckland Islands south of New Zealand share no species with the northern
hemisphere, but do share a species with far away Tierra del Fuego and the closer New Zealand.
Campbell Island, south of the Auckland Islands, shared many of the same species with the
Aucklands, “yet a great change had taken place; 34 species had disappeared and were replaced
by 20 new, all peculiar to Campbell’s Island alone, and some were found that hitherto had been
supposed to belong to Antarctic America only.” Somerville finished the section on Antarctic
flora by stating that: “It is a very remarkable circumstance in the distribution of plants, that there
59

Ibid., 2:113-5, 217, 114-6, 118. Somerville accounted for identical species in the Chilean Andes and Tiera del
Fuego (and Arctic and Antarctic regions) despite their height differences by both areas rising from the sea at the
same time. While the “immutability of species” was removed from the 1870 edition, the text still referred to “centers

296

should be so much analogy between the floras of places so far apart as Kerguelen Islands, the
groups south from New Zealand, the Falkland Islands, South Georgia, and Tierra del Fuego.” 60
When it came to birds, Somerville highlighted the peculiarities of Darwin’s discoveries on
the Galapagos Islands. Almost all the species shot by Darwin were
peculiar, though bearing a strong resemblance to American types; some birds were
even confined to particular islands; and the gulls, one of the most widely dispersed
families, are peculiar. But on this comparatively recent volcanic group, only 500
miles distant from the coast of America, everything is peculiar. 61
Yet the newness of the islands would require a more recent creation of animals and
therefore implied a lack of connection of species with the mainland. Another “peculiar” instance
of how species were distributed was found in the Indian Archipelago, where only two species of
squirrel existed in Java, “which is remarkable, as the Sunda Islands [next door to Java] are rich in
them.” 62 Taken individually, these examples do not add up to much, but considering the amount
of space given to and interest shown in biogeography, they do collectively indicate a puzzlement,
of questions not yet answered. This is not meant to imply any prefiguring of Darwin’s work,
merely to argue that readers were exposed to a difficulty that was a theological-scientific hybrid,
one that could not be satisfactorily answered within a scientific framework when the origin of
species was considered to belong to the theological sphere. In Physical Geography, Somerville’s
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theology of nature in general fitted comfortably with science, but when Somerville detailed
species distribution and placed it within a historical-geological framework a tension did appear. 63
Publicly, then, evolution was ignored, and this ignoring introduced a certain tension.
Privately, Darwin’s particular kind of evolution via natural selection remained a thorny issue,
and in Somerville’s view, controversial. Progress, especially moral progress, had to be
deterministic and not accidental. Somerville’s close friend Frances Power Cobbe wrote to
Somerville that she was
so very glad that you do not agree with . . . Mr Darwin’s theories which would
make our moral sense (& doubtless our religious feelings also) merely the
accidental development of the . . . instincts . . . Accepting as I suppose we may all
do now the . . . evolution of animal life from lower to higher forms, I think that all
attempts to trace our spiritual nature to such sources . . . prove . . . futile.” 64
In her autobiography Somerville gently questioned one particular aspect of Darwin’s
evolutionary framework, that of the evolution of morality. After mentioning that Murray, her
publisher, had sent her The Descent of Man, Somerville praised Darwin’s great knowledge and
his “kindly feelings” towards animals, gave a succinct summary of her views on aesthetics in
nature, and then praised Cobbe’s essay “Darwinism in Morals” for its powerful argument against
Darwin’s evolutionary perspective on morality. Somerville emphasized her point by writing in
praise of Cobbe, that “no one admires Frances Cobbe more than I do,” and then moved on to her
impressions of a recently published book on the progress of civilization. 65
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To pick apart the connections between evolution, aesthetics, morality, civilization and
views on animals it is worth examining Cobbe’s essay and her friendship with Somerville in
greater detail. 66 Somerville praised Cobbe not only for her “vigorous intellect as a moral
philosopher,” but also as a “brilliant, charming companion, and a warm, affectionate friend.” 67
She described Cobbe to her publisher, John Murray, as “my most dear friend and constant
correspondent.” 68
The two women shared similar social backgrounds, interests in education and science, and
a fierce opposition to cruelty to animals and, especially, vivisection. Cobbe met Somerville in
Florence in 1860, where the Somerville family was then living. The two found common ground
in their broad scientific interests, education for women, and treatment of animals and maintained
a brisk rate of correspondence until Somerville’s death. 69
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“Darwinism in Morals” did not attack Darwinian evolution in general. Originally
appearing in Theological Review, a progressive Unitarian magazine, the essay explicitly accepted
descent by modification; Cobbe even argued that modern science had the better claim to
authority than traditional accounts of the Bible. “When we compared it [biblical creation] with
that of the slow evolution of order, beauty, life, joy, and intelligence, from the immeasurable past
of the primal nebula’s ‘fiery cloud,’ we had no language to express how infinitely more religious
is the story of modern science than that of ancient tradition.” 70 Religion, in the context of
nineteenth-century understandings of nature and science, was also implicit for people such as
Cobbe. It was not that Cobbe was trading religion in for science, but rather her worldview,
influenced by science and religion, viewed modern science as fully compatible with modern
religion.
Cobbe claimed her Darwinian mantle for physical evolution and found herself unalarmed
by Darwin’s stepping beyond the realm of the physical world into that of the mental and its
“sacred mysteries.” Just as she welcomed Darwin’s “discovery of the physical laws of evolution
as a step towards a more just conception than we had hitherto possessed of the order of things,”
she welcomed the investigation of the moral universe. Should the resulting explanations be as
successful as Darwin’s prior work then “we can but accept it.” 71
Cobbe then spent the rest of the essay building her case for what she perceived as Darwin’s
lack of success in giving moral judgment an evolutionary pedigree, based on her assumption that
‘scientific’ and ‘universally applicable’ were synonymous. Of particular concern was Darwin’s
contention that human morality was, as Cobbe put it, “merely tentative and provisional, the
70
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provincial prejudice, as we may describe it, of this little world and its temporary inhabitants . .
.” 72
This abandonment of any claim to universality for a subject long considered part of the
realm of philosophy would be especially troubling to a woman such as Somerville, who based
her views of civilization and the British Empire on what she regarded as laws of progress, as
universal as the laws of motion found in Somerville’s translation of Laplace. Physical evolution
might be acceptable if clad in the mantle of progress, but nothing could protect progress if
Darwin’s moral evolution became part of the order of things. To be scientific, laws must be
universal through time and place (with the possible exception of miracles courtesy of Babbage’s
calculating machine).
Evolution by law rather than Godly fiat was perfectly acceptable. Evolution of fleshy
bodies might rest on solid ground with the goodwill of Cobbe and Somerville; however, treating
evolution of the moral senses as akin to fashion was unacceptable. Science could not be
ephemeral. “In the same manner as various animals have some sense of beauty,” Darwin wrote,
“though they admire widely different objects, so they might have a sense of right and wrong,
though led by it to follow widely different lines of conduct.” 73
Somerville, a landscape painter well aware of how nature was used to create the
picturesque, slyly attacked Darwin on the subject of beauty. “In Mr. Darwin’s book it is amusing
to see how conscious the male birds are of their beauty; they have reason to be so, but we scorn
the vanity of the savage who decks himself in their spoils.” 74 Darwin had written “As women
everywhere deck themselves with these plumes, the beauty of such ornaments cannot be
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disputed.” 75 Somerville continued, “Many women without remorse allow the life of a pretty bird
to be extinguished in order that they may deck themselves with its corpse. In fact, humming birds
and other foreign birds have become an article of commerce. Our kingfishers and many of our
other birds are on the eve of extinction on account of a cruel fashion.” 76
This kind of beauty was relegated to that of transient fashion, but Somerville believed in an
eternal God-given beauty of nature, completely, “irrelative to man’s admiration or appreciation,”
which was “strikingly proved by the admirable sculpture on Diatoms and Foraminifera; beings
whose very existence was unknown prior to the invention of the microscope.” In her final
scientific publication, On Molecular and Microscopic Science, Somerville insisted that Murray,
much to his puzzlement, include a number of expensive plates of these microscopic life forms,
and included two as frontispieces, one to each volume. 77 The dark blue background of the plates
enhances the structural beauty of the images. At one point Somerville describes the
Dictyopodium Trilobum as “beautiful.” 78
At the very end of On Molecular and Microscopic Science, in a page and a half section
titled “Recapitulation,” Somerville linked the present to the far past via the “Eozoön, an animal
which existed at a geological period whose remoteness in time carries us far back beyond the
reach of imagination, [and which] only differs in size from a kind living in the present seas.”
She continued with a further linkage: “at that most remote period of the earth’s existence, the
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vivifying influence of the sun, the constitution and motions of the atmosphere and ocean, and the
vicissitudes of day and night, of life and death, were the same as at the present time.” 79
Somerville needed to ground her science in the eternal, an approach that linked beauty and
universal laws, both given by a Deity. Only a beauty tied to eternal laws could transcend the
temporary attractions of fashion. Both Darwin and Somerville gave power to nature; for
Somerville it was a power moored in law, but for Darwin variation found in individuals in nature
was far too important to ignore, and variation appeared to follow no law. 80
Jonathan Smith, in Charles Darwin and Victorian Visual Culture, argues that pro-and antiDarwinists were well aware of the stakes in accepting or rejecting Darwin’s evolution: at stake
was not just a particular understanding of science, but ways of understanding culture at the
intersection of aesthetics, social relations, and beliefs. In the 1870s, John Ruskin, art and cultural
critic, began opposing Darwinist understandings of beauty and aesthetic senses as not universal
but contingent on evolution. 81 Somerville was an early, perceptive, yet quiet critic of the
consequences of such an understanding. Evolution was all very well as a way of understanding
development, but progress must drive the engine of evolution, and not be a contingent outcome
of a world cobbled together out of changing bits and pieces.
Despite such differences, Darwin shared with Somerville many assumptions about culture
and civilization, especially the importance of domestication in the context of civilization and
conduct. Of the descent of dogs from wolves and jackals he wrote: “They may have lost in
waryness [sic] and suspicion, yet they have progressed in certain moral qualities, such as in
79
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affection, trust-worthiness, temper, and probably in general intelligence.” Not only animals
improved with domestication, for humans who “in many respects may be compared with those
animals which have long been domesticated” are most civilized when most “highly
domesticated.” 82
In the end, progress did play a role in The Descent of Man. Out of habit, education, and
experiences, man’s “sympathies became more tender and widely diffused, so as to extend to the
men of all races, to the imbecile, the maimed, and other useless members of society, and finally
to the lower animals,—so would the standard of his morality rise higher and higher.” 83 Here
progress is synonymous with civilization, both defined in moral terms. The use of teleology was
almost inevitable since nineteenth-century Britain saw itself at the pinnacle of material and moral
progress and defined progress in terms of itself. Darwin could not easily place the evolutionary
aspects of morality in biological evolutionary terms.
In Darwin’s work a tension between morality and progress appeared that was absent in
Somerville’s work. At first, progress appears inevitable for Darwin. As tribes endowed with
patriotism, courage, fidelity, and so on, defeat other tribes less moral, then “the standard of
morality and the number if well-endowed men will thus everywhere tend to rise and increase,”
and civilization would advance. 84 Yet civilization also implied a downside based on sympathy,
for no civilized person would not take action to protect those weaker, even to the detriment of the
humanity itself. Using the example of smallpox vaccination and those it saved, Darwin argued
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that this tool of civilization allowed the weaker members of civilized societies to reproduce. “No
one who has attended to the breeding of domestic animals will doubt that this must be highly
injurious to the race of man. It is surprising how soon a want of care, or care wrongly directed,
leads to the degeneration of a domestic race; but excepting in the case of man himself, hardly any
one is so ignorant as to allow his worst animals to breed.” 85
Although Darwin treated civilized humans as analogous in some ways to domestic
animals, he used the concept of sympathy and progress to take a step back from the implications.
Sympathy, from Darwin’s perspective, was an evolutionary product of social instincts that
deepened and increased as a result of civilization, but it put civilization in danger. Despite the
risk, “urged by hard reason,” sympathy could not be neglected “without deterioration in the
noblest part of our nature.” As a result “we must bear without complaining the undoubtedly bad
effects of the weak surviving and propagating their kind.” 86
Darwin then appears to backtrack, arguing that progress was not inevitable, that if the
“reckless,” the “vicious,” and the “otherwise inferior” members of society increased at a greater
rate than the “better class,” then the “nation will retrograde, as has occurred too often in the
history of the world. We must remember,” he argues, “that progress is no invariable rule. It is
most difficult to say why one civilised nation rises, becomes more powerful, and spreads more
widely, than another; or why the same nation progresses more at one time than at another.” This
approach was different from that of Somerville, who did not base progress in any kind of
biological law, but rather in universal laws. However, she did fear a form of anti-progress, a fear
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she couched in anti-Catholic sentiments, as seen earlier in this chapter. 87 Evolution, at least
Darwin’s kind, proved both a scientific and theological problem because it had the potential to
undermine progress and universal laws.
Animals in Somerville’s Life
Animals did play a role in Somerville’s thinking about progress and religion, one that
evolved out of nineteenth century attitudes to pain and a disgust at inflicting pain. Based on a
sense of physical and emotional kinship among people and between humans and animals, it led
to a widespread revulsion against cruelty to animals. 88 As to Darwin’s understanding of
sympathy: “Sympathy beyond the confines of man, that is humanity to the lower animals, seems
to be one of the latest moral acquisitions. It is apparently unfelt by savages, except towards their
pets. . . .This virtue, one of the noblest with which man is endowed, seems to arise incidentally
from our sympathies becoming more tender and more widely diffused, until they are extended to
all sentient beings.” 89
This revulsion at cruelty was shared by Somerville, Cobbe, and Darwin, who wrote in
Descent of Man, “every one has heard of the dog suffering under vivisection, who licked the
hand of the operator; this man, unless he had a heart of stone, must have felt remorse to the last
hour of his life.” 90 Conduct remained important.
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Sixteen years after Somerville’s death, Oscar Wilde could write, “As a mathematician and
a scientist, the translator and populariser of La Mecanique Celeste, and the author of an
important book on physical geography, Mrs. Somerville is, of course, well known.” 91 Wilde, the
new editor of Woman’s World, wrote a review of Phyllis Browne’s Mrs Somerville and Mary
Carpenter (1887) for the fashion magazine, and much of his review focused on Somerville’s
attachment to animals. 92 As the author of the pithy description of English fox hunting as “the
unspeakable in full pursuit of the uneatable,” Wilde fully approved of Somerville’s views on
protecting animals. 93 By 1887, Wilde could comment that Somerville’s scientific knowledge
never “warpe[ed] or dull[ed] the tenderness and humanity of her nature,” acknowledging,
perhaps, the impact of the rise of physiological research allied with vivisection that was then
taking place in Britain and influencing attitudes amongst scientists. Wilde went so far as to
accept as possible, yet non-scientific, Somerville’s view of the status of animals.
Indeed, she believed to some extent in the immortality of animals on the ground
that, if animals have no future, it would seem as if some were created for
uncompensated misery--an idea which does not seem to me to be either extravagant
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or fantastic, though it must be admitted that the optimism on which it is based
receives absolutely no support from science. 94
Of course, even human immortality could not receive support from a science grounded in
materialism. And there were those who argued against this aspect of science. J. G. Wood, the
popular writer of natural history and opponent of biological materialism, argued for animal souls
and therefore animal and human immortality in Man and Beast, Here and Hereafter (1875). 95
Wood’s work is dense with anecdotes and he used Somerville’s Personal Recollections and the
support he found there for animal immortality to make a point about the compatibility of
scientific reasoning and animal immortality. Wood made sure to give Somerville’s scientific
credentials, writing that Somerville had “a mind trained to observation, to mathematical
accuracy, to hard reasoning, and to that faculty which is so seldom seen in the female sex —
namely, the power of generalization.” Having in effect given Somerville the voice of reason,
Wood then compared the writings of the nineteenth-century French mystic Eugénie de Guérin
with that of Somerville to argue that faith may lead one to belief in animal immortality while
reason does not dissent. 96
The one does not pretend to any process of reason, but passes at once, per saltuni
as it were, to the firm belief that the lower animals must have a future life. The
other works her way to the same point through a consecutive train of reasoning,
basing her arguments upon physical facts of which Madame de Guérin was entirely
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ignorant. We instinctively agree with the one, and we cannot disagree with the
other.” 97
Despite the fact that Wood was a clergyman, science appears to have the power of veto, an
example of both the cultural power of science at this time and the expanding domain of science
to an area previously considered part of religion.
This immortality that Wilde in 1888 considered as unsupported by science, Somerville in
the 1860s could still make a case for based on the indestructibility of matter in her autobiography
and in Molecular and Microscopic Science. Though Somerville would never publicly oppose
current scientific approaches, specifically that of materialism, she did put forward her views as a
scientific insider in her final scientific work. Molecular and Microscopic Science failed in the
eyes of reviewers because it did not reflect the science of the day as understood by scientists. 98
As a scientific insider writing on science Somerville had failed in attempting to go beyond
materialism, whereas Wood as an outsider could succeed. Wood could rely on Somerville’s
credibility in science to show that science was not opposed to immortality, while reviewers
refused to accept Somerville’s understanding of science.
Somerville did not impose religion on science, rather her understanding of science and
religion led her to a worldview in which universal laws—in effect, science—were guaranteed by
God and in which nothing was truly destroyed. From this perspective, a pure materialism was
incoherent. Since domesticated animals were capable of a kind of moral ascent Somerville could
use them as a marker for human progress, one based in the laws of science.
Since the atoms of matter are indestructible, as far as we know, it is difficult to
believe that the spark which gives to their union life, memory, affection,
intelligence, and fidelity, is evanescent. Every atom in the human frame, as well as
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in that of animals, undergoes a periodical change by continual waste and
renovation; the abode is changed, not its inhabitant. If animals have no future, the
existence of many is most wretched; multitudes are starved, cruelly beaten, and
loaded during life; many die under a barbarous vivisection. I cannot believe that
any creature was created for uncompensated misery; it would be contrary to the
attributes of God’s mercy and justice. 99
Somerville connected her death with the death and fate of animals. She sorrowed at leaving
the “light of the . . . stars the air the earth & sea, the beautiful clothing of the earth, never to see a
rose a lilly[sic] of the valley or a violet.” Equally terrible was to “leave animals who have been
devoted to us without knowing their ultimate fate, though I firmly believe that the spark of life is
never extinguished - - the particles of matter are indestructible.” Rejecting a purely materialistic
approach and combining that with the conservation of matter allowed her to create a space for
animal immortality along with the more orthodox human immortality. 100
Animals were a useful marker for a number of reasons. By the 1860s it was
unexceptionable to oppose cruelty to animals, and Somerville’s love for her animals was not
considered out of the ordinary. Yet it was only in the nineteenth century that domestic animals
such as cats and dogs secured their position as beloved pets. Industrialization, the general
acceptance of benevolence and sympathy as necessary qualities in polite society, pre-Darwinian
evidence of similarities between man and beast, and Benthamite utilitarianism focused on
minimizing suffering all raised the status of animals. Industrialization played a triple role: for
employers of industrial labor, the clockwork rhythms of city life clashed with traditional rural
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entertainments such as bull baiting, and opposition to such blood sports first appeared in
industrial areas rather than in rural heartlands. In addition, the rising urban landscape and the
growing distance of many from their rural roots created a nostalgia for a rural way of life in
which domestic animals played a central role. Finally, animal protection provided an outlet for
those of the middle and upper classes disturbed by the cruelty the factory system inflicted on
workers, especially women and children, but who remained unwilling to disturb the social and
economic order. Animals provided a safe conduit for compassion. 101
The rise of Romanticism and its allied conceptions of nature as a space deliberately
disconnected from industrializing society, where emotional and spiritual experiences were given
equal if not greater weight than reason, provided room for the reconceptualization of animals. No
longer were animals simply animate machines or destined only for human use; in the nineteenth
century animals began to exist for their own sake. What began in the first few years of the
nineteenth century as failed attempts to legally ban bullfighting turned into a minimal protection
for domestic animals (excluding cats and dogs) in 1822 and the creation of the Society for the
Protection of Animals in 1824. The increasing social prestige of the SPCA attracted middle class
and upper class support and, in 1840, royal recognition; protecting animals became eminently
respectable and even progressive. 102
To a certain extent progress was predicated on the identification of the lower social orders
with a certain animality. Before Darwin this identification was based on physiological
101
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similarities between animals and humans and the rights of elites to govern the lower orders and
an identification of domestic animals as servants. 103 Turner writes that terms such as
“hardworking servants” and “the labouring classes of domesticated brutes” were not
uncommonly used to refer to domestic animals. More worryingly, from the perspective of the
respectable classes, were the savage tendencies of a working class packed into industrial cities.
Brutality to animals must inevitably extend to brutality to other humans and threaten the social
order. Educating the lower classes to behave better to animals would lead to moral progress. 104
Understandings of what was and was not cruel behavior to animals was to a certain extent
grounded in the social order. Somerville might rail against vivisection and the extermination of
birds by farmers, while at the same time encourage her son to shoot grouse. As one example, in
October 1861 Somerville wrote to her son that she hoped he was riding his pony and shooting,
adding that in Spezzia, Italy, where she was, “there is nothing to shoot but quail.” Somerville
complained that since everyone might shoot game “it is destroyed on the main land.” 105 Class
mattered to Somerville when it came to conduct, for men such as her son did not kill for profit
but as part of manly virtue. Cruelty was as much a function of who was doing what as what was
being done; hunting by gentlemen instilled manly virtues, hunting a species to extinction for
profit was both cruel and greedy. Conduct played a role here—cruelty to animals was generally
considered a lower-class vice that could be reduced if not eliminated through education and a
103
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moral march of progress. Almost by definition, the educated middle and upper classes did not
practice cruelty to animals. 106
Vivisection, practiced by scientific men, produced a terrible conflict. Turner argues that the
particular horrors of vivisection in the nineteenth century were a consequence of who inflicted
the pain. “Not the thoughtlessness of an ignorant drover, but the deliberate calculation of a
rational scientist inflicted this agony.” 107 Apart from the moral dimension of science, conduct
was also important. Who got to define proper conduct within science changed during the course
of the nineteenth century. As science professionalized it developed its own code of ethics
defended by professional men such as Huxley, who himself never practiced vivisection, rather
than by a broader array of natural philosophers who did not practice science for a living.
Vivisection’s role in conduct moved John Murray, Somerville’s publisher, to remove two
sentences in Somerville’s autobiography. In draft form, Somerville wrote of a day spent with the
Cuviers during a visit to France in 1817, Georges Cuvier then being the foremost comparative
anatomist in Europe. She “took notice of two pretty kittens that were playing with one
another[,]when Mlle Cuvier said[,] I saved them from vivisection. I had never heard of
vivisection before and no words can express my horror at the infernal barbarity.” Accusations of
vivisection in a book aimed at a general readership had to be treated with care. Murray
responded to this with, “This sentence conveys a serious imputation against Cuvier of vivisecting
animals,” and it was cut from the published version. 108 Murray did keep Somerville’s
106
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excoriations against French physiologist François Magendie, who was well known for
vivisection and was “absolutely abhorred for his cruel vivisections.” Yet even such a one as
Magendie was not beyond reach of better behavior; Somerville added, more in the mode of
wishful thinking, that “they say he repented of them on his death bed.” 109
These references to vivisection refer to a time when it was uncommon. Vivisection was not
widely practiced in Europe until after 1850 with the rise in prestige of physiology over that of
comparative anatomy. In Britain and the United States, the new physiology was imported along
with its practice of animal experimentation from after 1870. 110 Yet the limited use of vivisection
was irrelevant to Somerville, the fact that it existed was enough for someone for whom conduct
was important and whose only personal relationship with God was through nature. For much of
the nineteenth century Romanticism and its view of nature allowed a productive intersection
between science and religion for people like Somerville. This approach became increasingly
limited as materialism came to dominate later in the nineteenth century.
Somerville’s strong emotional response to nature began in childhood, and it included
animals. In writing of a pet bird left to starve while she was away from home, Somerville added
that “my heart is deeply pained as I write this seventy years afterwards; my excessive love of the
animal creation has been a source of unhappiness on various occasions.” 111 This aspect of nature
never appeared in Somerville’s scientific works, except in the section on man in Physical
Geography, where she wrote of an hyena treated well by a friend that “no animal forgets
109
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kindness,” and that “there cannot be a greater mistake than the harsh and cruel means by which
dogs and horses are too commonly trained . . .” 112
Humans owed nature a duty, one based in conduct that avoided selfishness and cruelty. In
addition, the connectivity within nature, whereby human-introduced changes “alter the relations”
between plants and animals,” presented to the public a kind of proto-ecological view as early as
1849, with the second edition of Physical Geography. While Somerville’s understanding of
progress meant that man remained in power over nature, nature itself was not powerless and
would always be capable of destroying humanity’s work. “The grub will take possession of the
ground, and the locust will come from the desert and destroy the fairest prospects of the harvest.”
While described as “God’s great army,” this destruction was not presented as divine punishment
but simply as part of created nature, to which humans were bound. 113
Sir Henry Holland had compared Physical Geography to Humboldt’s Cosmos, declaring it,
“though small in size, [it] is a true Kosmos in the nature of its design.” 114 Yet what the
environmental historian Aaron Sachs describes as a “connective, Humboldtian ecology” was
different from Somerville’s approach. Somerville also saw nature as connected but viewed it
from a human, domesticating perspective, one where conduct, and the social relations embodied
in that conduct, guided behavior towards nature. While both drew spiritual sustenance from
nature, Humboldt placed human society firmly in the natural world and recognized the autonomy
of that natural world. 115
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Since science was a component of progress and conduct important in how one interacted
with nature, a nature tortured for the sake of science was particularly galling for Somerville. She
wrote to the well-known British anatomist Richard Owen protesting the vivisection practiced in
French veterinary schools and received a supportive response. While Owen did not regard all
vivisection as outrageous, he followed in the footsteps of William Harvey and John Hunter and
believed that once an experiment had been made with “a clear and undoubted result, it was not
right to repeat it.” Yet he, too, regarded the vivisection practiced in France as “putting Nature to
the torture, and those who practice it resemble in mind the medieval investigators of crime and
heresy and obtain as small an amount of true testimony.” 116
Nature would never be completely domesticated and while civilized humans had the right
to direct and control it, equally important was the obligation of good behavior, of protecting
animals under human control and especially of preventing the extinction of various species of
birds. Somerville marveled at the number of singing birds in her youth for the “farmers and
gardeners were not cruel and avaricious like those of the present day.” 117
Somerville’s sensitivity to human behavior towards nature made her an early supporter of
protecting wild birds. In 1863 she wrote to her son criticizing the behavior of a country parson
who had written to the Times “saying that he liked to hear the birds sing but he liked his
strawberries, that he liked the song of the black bird, but that he preferred his cherries so we
three wished he might be choked on a cherry stone for grudging the widows mite to the dear
birds.” 118 In the 1858 edition of Physical Geography, Somerville explicitly set out the limits of
116
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human control of nature, a limit based on the laws of nature. “A farmer sees the rooks pecking a
little of his grain, or digging at the roots of the springing corn, and poisons all in his
neighbourhood. A few years after he is surprised to find his crop destroyed by grubs. The works
of the Creator are nicely balanced, and man cannot infringe His laws with impunity.” 119 Human
conduct to animals provided both a convenient marker of human progress and a way for
Somerville to link to universal laws on a cosmic scale—via conservation—and personal—via
immortality.
Conclusion
Somerville’s Romantic response to nature was incorporated as part of her belief system,
which in turn was influenced by Unitarianism. The result was a worldview in which science and
theology coexisted more or less harmoniously. This worldview required a comprehensible
universe, where nature followed laws that were universal through time and space, and where the
laws were understandable and predictable in their consequences. Thus a progressive form of
evolution was acceptable, but not Darwinian evolution, and Somerville’s opposition to
Darwinian evolution was grounded in this understanding of nature. Darwin’s evolution,
particularly when it came to moral evolution, was perceived as lacking the required universality.
Somerville’s concern with self-presentation kept all discussion of evolution out of her
published work; only in her autobiography did she make elliptical mention of her beliefs, which

States, articles began appearing in agricultural journals and horticultural reports on the role of birds in agriculture.
Clarence Moores Weed and Ned Dearborn, Birds in Their Relations to Man: A Manual of Economic Ornithology for
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American Journal of Science. By 1863 Somerville was well aware of the role birds played in agriculture. In the same
letter to her son she wrote: “The French in Normandy and elsewhere made the experiment [of killing birds] but the
insects increased so much that government interfered and 200 pairs of sparrows were sent from England.”
Somerville to Woronzow Greig, September 25, 1863.
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were best expressed by her friend Frances Power Cobbe in her public response to Descent of
Man. This opposition was articulated through understandings of human progress and the role of
conduct. The implications for progress or rather the non-existence of progress in Darwin’s work
were addressed by categorizing it as non-scientific, that is, lacking in universality. Somerville
never thought biologically, rather her view of nature was based in universal laws and
understandings of conduct—the relationships between humans and nature. Progress was a vital
part of that relationship and underpinned relationships between humans and animals, particularly
domestic animals. Somerville’s rejection of vivisection was based on her understanding of
progress and grounded in the conduct of humans to animals. Humans owed a duty to nature
based in good behavior. Nature was viewed from a human perspective of domestication.
Whereas Darwin couched anxiety about progress in biological terms, Somerville’s anxiety
was expressed in terms of conduct. She regarded Protestantism as a guarantor of progress and
opposed it to an anti-progressive Catholicism. Her anxiety about progress was located in the
bodies and behavior of Irish Catholics.
Human behavior towards nature mattered and humans could be judged on their behavior.
Somerville’s own conduct was important in the reception of her work and of herself. Later in
life, various virtues were embodied in the figure of Somerville, especially that of domestic and
scientific paragon. In death, one of the obituaries of Somerville merged scientific, religious, and
personal virtues in the physical figure of Somerville. Her sharp mental faculties—mathematics in
the morning and painting and reading in the afternoon—were combined with a woman who had
“never had a doubt of the immortal life” and who believed death led to “the fairer garden-land
concerning whose flowers and living things and wonders of wisdom she was wont to speculate
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as of some orb hanging over her in the clear evening sky.” The personal and the scientific were
merged. 120
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Figure 6-1. Plate of Actinomma Drymodes, from Haeckel. (Source: Molecular and Microscopic
Science (1869), 21.)
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Figure 6-2. Plate of Aulacantha Scolymantha, from Haeckel.
(Source: Molecular and Microscopic Science (1869), 21.)
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Figure 6-3. Plate of Dictyopodium Trilobum, from Haeckel. (Source: Molecular and Microscopic
Science (1869), 20.)
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Figure 6-4. Plate of Haliomma Echinaster, from Haeckel.
(Source: Molecular and Microscopic Science (1869), 21.)
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Figure 6-5. Plate of Physophora Hydrostatica, from Voght.
(Source: Molecular and Microscopic Science (1869), 109.)
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CHAPTER 7
CONCLUSION
In her final years of life, Somerville still retained a zest for the romantic drama of science,
as when describing the possibility of a navigable route through the north west passage linking the
Atlantic and Pacific via the Arctic: “It would be more than a dashing exploit to make a cruise on
that unknown sea; it would be a discovery of vast scientific importance with regard to
geography, magnetism, temperature, the general circulation of the atmosphere and oceans, as
well as to natural history. I cannot but regret that I shall not live to hear the result of these
voyages.” 1
In the interconnected British world of the nineteenth century, knowledge of science was
never simply about the knowledge itself. Often it was about locating oneself in the world, both
the physical world and the social world. Somerville’s books communicated more than the latest
scientific findings; rather they provided a framework in which certain things could exist in
particular ways and be connected through science. Science could reflect meaning and particular
ways of looking at the world. The mathematics of the heavens could reflect a God-guaranteed
stability in a Britain worried about the political uses of knowledge—courtesy of Somerville’s
Mechanism of the Heavens—that it lacked in France. While differences existed between
Somerville’s elite expectations of her readers—who tended to be already knowledgeable about
and interested in science—and John Pringle Nichol’s less mathematical approach to astronomy,
their audiences both received the same message: the world was governed by laws and to better
understand their place in the world people must understand these laws. These laws could range
from the explicitly social to the physical, with political economy, progress, empire, and the
natural world included in this perspective.
1

Somerville, Personal Recollections, 344.
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Somerville’s work easily fit into Scottish Enlightenment traditions of civilizational
development and political economy, which were in turn used by reformers to respond to fears
surrounding knowledge—political and scientific—that might lead the lower orders astray. With a
few exceptions—such as the condemnation from York Cathedral of Somerville’s long geological
ages in Physical Geography—Somerville’s work proved religiously uncontroversial to an
audience trained to receive science in a light garb of natural theology. This approach allowed
readers to safely acquaint themselves with rapidly changing views of the world—from geological
ages to new connections between seemingly disparate parts of nature, from a newly encountered
microscopic world to an expanding empire that embraced the circulation of knowledge and
goods understood in terms of political economy. In fact, the strangeness of some new scientific
discoveries combined with their easy acceptance could be equated by some with the strangeness
of some commonly accepted religious practices, such as miracles.
As late as 1872, the Reverend W. Greslet, in writing a section titled “Things
Incomprehensible,” in a book written for The Society for Promoting Christian Knowledge, could
use Somerville’s scientific authority as parallel to that of an authority in religion. Somerville’s
writing in On Molecular and Microscopic Science on the microscopic infusoria and their
profligate habits (hundreds of millions in a single drop of water) and strange reproductive
practices (splitting by continuous bisection) led Greslet to state that he accepted such strange
occurrences “on the authority of such persons as Professor Ehrenberg, Professor Owen (whom
Mrs. Somerville quotes) and Mrs. Somerville herself.” There existed, Greslet argued, “an
analogy between our ignorance of the Natural world and our ignorance of the Spiritual world.” 2
Both science and religion required trusted authorities in order for strange occurrences to be
2
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accepted as a “natural” part of the world. Despite, at best, lukewarm reviews of On Molecular
and Microscopic Science, Somerville could still act as a trusted scientific authority in a world in
which neither science nor religion had erected mutually exclusive boundaries and both could be
used to understand the universe.
Somerville’s understanding of the world began forming in a backwater where the “natural”
landscape, from Burntisland to the Highlands, had long been under human control and
domestication. The political and aesthetic ideals that carried her through life formed here as well,
from her strong liberal feelings to the emotional and moral uses of landscapes, whether visual or
written. She was born into a family in which the empire was central and it remained a focus for
Somerville, for whom its military, moral, and material power undergirded an empire of
knowledge. In her eighties Somerville got great pleasure in climbing over and through a visiting
Royal Navy ironclad, HMS Resistance, then captained by her nephew. 3 The empire—through its
commercial and physical influence and control over ever-increasing landscapes—in effect
guaranteed understandings of progress. Progress in turn was guaranteed by physical laws of
astronomy transposed onto society via the developing science of statistics. Statistics allowed the
mapping of physical certainties to social certainties, a task made easier by the ease with which
astronomy and, especially, its fabled stability could be put to social work. Science acted to
increase the power of stability and progress, for statistics—in the motions of planets and
people—laid down limits. Just as planets followed bounded paths, limits on free will provided
boundaries on human actions, en masse. Progress was the consequence of these limits.
Empire was felt as a strong, though often unseen, presence in Physical Geography, which
brought Somerville’s work down to earth. By eliding artificial boundaries, Somerville could
3
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impose the boundaries of science and of empire, that is, of knowledge produced by science, often
in the service of empire. A reviewer in Blackwood’s could make the case that Somerville’s
Physical Geography was more successful that Humboldt’s work in what it set out to do.
Somerville’s book “does not assume so profound an aspect, nor has it so lofty an aim” as
Humboldt’s, but it excelled “as a useful compendium of the latest discoveries, and the soundest
knowledge we possess, in the various subjects it embraces.” 4 Somerville was an authority, a
woman who could clearly decide what was worthy of inclusion for her readers. Originality was
not the point, but rather placing what was “sound” and of value in science before the public.
Somerville acted as a gatekeeper for the rapidly increasing knowledge and its circulation though
the empire.
Understandings of Somerville’s position did change over time—the woman whose
Mechanism of the Heavens could be used in arguments over the state of science in the early
1830s became a figure of scientific authority in her own right, and by the 1870s a trusted figure
who could be appealed to for support, as in that of animal immortality by J. G. Wood. Socially,
Somerville also retained her appeal. A magnet for visitors in London (American Charles Wilkes,
who later headed the Wilkes expedition and wrote to Somerville about it, was one of those who
came to visit), she continued as such in Italy—as late as 1868 she met John Lubbock, son of her
friend J. W. Lubbock, and John Tyndall, who spent an evening with her while visiting an
erupting Vesuvius. 5
Somerville in her approach to science remained consistent throughout her life. Her
emotional and aesthetic delight in the vivid forces of nature also remained with her till the end of
4
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her life. At 92, she avidly watched the eruption of Vesuvius from her Santa Lucia window and
described it thus: “The mountain was quite veiled for some days by vapour and ashes, but I could
see the black smoke and silvery mass above it. While looking at this, a magnificent column,
black as jet, darted with inconceivable violence and velocity to an immense height; it gave a
grand idea of the power that was still in action in the fiery caverns below.” 6
A science stripped down to materialism could not truly reflect Somerville’s science, a
complaint of hers in both On Molecular and Microscopic Science and in her autobiography.
Darwinian evolution provided another concern, turning what Somerville considered universal
aspects of nature into temporary, contingent forces. Such concerns were influenced by broader
cultural concerns and refracted back into the culture via science. Somerville linked the
imperishability of the building blocks of matter to her insistence on an imperishable spark of life,
and connected the latter to another scientific work, Lyell’s The Geological Evidences of the
Antiquity of Man. Somerville quoted Lyell’s own words in her own book: Lyell wrote that the
geological sequences showed a “picture of the ever-increasing dominion of mind over matter.” 7
This “mind over matter” in turn was reflected in concerns over the treatment of animals and
whether or not they had a soul. In this sense, animals acted as a safe channel for concerns over
human existence. Concerns could ricochet through the broader cultural sphere (including
science) and appear in different guises.
Cultural concerns did make their way into works on science and reflected cultural anxieties
of a period, stability in the 1830s and the possible status of the soul in the 1860s and 1870s.
While in many ways Somerville carried her late eighteenth-century origins and assumptions with
6
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her until the end of her life, her deep connections, via people and via her own personal interests,
made her works foils for the scientific, political, and cultural issues of the day. For the nineteenth
century, science, despite its growing status, was not seen to stand apart from the rest of the
cultural fabric of society. Even in the 1880s, when science became a part of the public education
system, there were those who fought to retain its association with the broader culture rather than
reduce it to a purely utilitarian technical and vocational approach.
Cultural leaders in the 1880s such as T. H. Huxley and Matthew Arnold championed
science and literature as part of the necessary cultural resources of society and worked for their
inclusion in the growing public education system. Huxley consistently supported the primacy of
knowledge of scientific principles and endorsed the moral benefits of science. These moral
benefits, however, were now to the practitioner of science, rather than to society-at-large. From
this perspective, science was not seen as merely useful or technical knowledge but as a
fundamental part of culture and in this sense complementary to literature. 8 Benjamin Jowett, the
Oxford theologian and an author in Essays and Reviews, was one of those who asked for
Huxley’s advice on promoting natural sciences at Oxford. 9 And as a member of the London
School Board in 1870-1871, Huxley argued for science’s role as that of demonstrating that
nature was a place of order and hierarchy. 10
8
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Somerville’s views of science were broader. To her, the processes of nature belonged to
science, aesthetics, and religion. The woman who loved lightning over the lake and the volcano’s
fire, who once tried to paint light, and who followed the adventures of explorers on land and sea
was the same woman who into her nineties kept up to date on the latest science, swam in the
rarefied waters of higher mathematics, and assimilated and organized massive amounts of
research and information for her books. 11 Not only did these books include the latest scientific
knowledge, they also carried assumptions about the human-created world and its relations to
nature. In her work, Somerville spoke for other practitioners of science. Somerville also spoke
for nature, and, often, people listened.

immortality. While scholarly work on the history of the souls of animals and animal immortality exists, it seems to
be limited to the field of ethics and presented via scientific conceptions or cultural conceptions, rather than their
interaction. See, for example, Rod Preece, “Thoughts out of Season on the History of Animal Ethics,” Society &
Animals, 15, no. 4 (2007): 365-378.
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