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Transposed concepts from the human sciences
 

in the early work of Charles Lyell
 

MARTIN J. S. RUDWICK 

I ntrOdtfction 1 

The importance ofmodels and metaphors in the construction and articula
tion of scientific theories should no longer need argument or even empha
sis.2 Historians of science are however becoming more sensitive to the need 
to explore the sources of such creative analogies. Concepts that are trans
posed into a field where they have not previously been used, or not used in 
the same way, are components of cognitive change that must be regarded as 
'external', if only to the particular field in question. 3 It is at least arguable 
that major cognitive innovation is most likely to emerge in the scientific 
work of individuals who choose to employ analogies that in this sense are 
strongly 'external'; that is, analogies that are furthest removed from the 
'normal practice' of the discipline concerned. This may happen when a sci
entific field scarcely yet deserves the name of 'discipline', because its practice 
is not yet strongly insulated and institutionalised. It may also happen, 
however, when the circumstances and personality of an individual incline or 
encourage him to spread his interests widely, without regard for disciplinary 
boundaries: he may then be able to see the potential relevance of analogies 
that would not occur to his more narrowly 'professional' colleagues. To 
evaluate any particular case of this kind, however, we must survey the whole 
range of human enterprises which were potentially available to such an 

L An earlier version of this article was given as a lecrure during a symposium in honour of 
R. Hooykaas in Utrecht in March \977, and published as 'Historical analogies in the early 
geological work of Charles Lyell',]anus, 1977, lxiv, 89-[07. In revising [he anicle, I benefited 
greatly from the discussion of the original version during the conferenee on 'New perspectives 
in the history of geology' in Cambridge in April 1977. The central sections of the article have 
been revised in relatively minor ways, but the interpretative context has been radically 
changed by a completely new introduction and conclusion. 

2 In the extensive philosophicalliterarure on this theme, I find the work ofMary B. Hesse 
especially helpful in a historical conrext: see her Models and analogies in science, London, 
1963, and Tbe structure of scientific inference, London, 1974, especially 'Theory as analogy', 
pp. [97-.2U. 

3 On this process of transposition, see for example the already classic work of Donald A. 
Schon, Displacement ofconcept.·, London, 1963; republished as Invention and the evolution of 
ideas, London, 1967. 

[77] 
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individual, and those with which he was actually familiar. We should then 
try to see how he used these other enterprises as 'cultural resources' from 
which to quarry the creative analogies that he could shape to fit his own 
cognitive construction.4 

In this paper I shall analyse some key analogies of this kind, which recur 
frequently in the early-and most original-work of one of the central 
figures of the 'classic' period in the history of geology, namely Charles 
Lyell. I shall argue that the originality of his conception of what geological 
science should become was due in part to his creative use ofanalogies drawn 
from fields remote from geology. I shall suggest that he found these analo
gies illuminating for geology precisely because he already appreciated the 
cognitive power of those other enterprises from which they were drawn. In 
this way, I shall conclude that Lyell's own cognitive construction must be 
seen as closely related to his cultural position at the centre of European 
intellectual life. 

The analogy with human historiography 

The first analogy I shall explore is the analogy between geology and human 
historiography. Lyell began his three-volume work the Principles ofgeology 
(1830-3) with a short introductory chapter, the summary of which began 
with the words 'Geology defined-Compared to History'.; Here he used 
the analogy with the study of history to outline his belief that geology 
should be concerned with changes and their causes, and not at all with 
ultimate origins. He concluded that 'geology differs as widely from cos
mogony, as speculations concerning the creation of man differ from his
tory'.6 The same sentiment can be found in his private notebooks soon after 
he first began to think about writing a book. But here the phrase 'History of 
a nation'? suggests that the model that Lyell had in mind was a reformed 
historiography in which grandiose theorising about the origin of mankind 
was replaced by the more limited goal of a critical reconstruction of the 
history of particular nations, 

Where did Lyell find such a historical model for a reformed geology? In 
his survey of the history of geology itself, Lyell argued that no earlier 
geological tradition had gained more than partial insights into the true 

• For an outstanding case study in the history of science, using this 'constructivisr' perspec
tive, see H. E. Gruber and P. H. Barren, Darwin on man: a psychological study of scientific 
creativity, New York and London, 1974, especially Book I, Pan H, 'The development of 
Darwin's evolutionary thinking'. 

, C. Lyell, Principles of geology, being an attempt to explain the former change.. of the 
earth's surface, by reference to causes now in operatl.on, London, 1830-3, i, L I use the hrst 
edition ofeach volume throughout this article. • Lyell, op. cit. (5), i, 4· 

7 L G. WiJson, Charles Lyell, the years to 184[, the revolution in geology, New Haven, 
1972, p. 172; quoted from a notebook dated abomJuly 1827. 
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method that the science should follow.s He ended this long introduction to 
the Principles by claiming for himself, and for the followers he hoped to 

attract, that in geology 'the charm of first discovery is our own'. I believe 
that one reason for this sublime confidence in his own originality can be 
detected in the rest of that concluding sentence: 

As we explore this magnificent field of inquiry, the sentiment of a great 
historian of our time may continually be present to our minds, that 'he 
who calls what has vanished back again into being, enjoys a bliss like that 
of creating'.9 

This 'great historian' was Barthold Georg Niebuhr, and Lyell was quoting 
from the introduction to Niebuhr's Romische Geschichte. The rest of 
Niebuhr's last sentence is, like Lyell's, worth quoting in full (in the transla
tion that LyeIl read): 

It were a great thing, if I might be able to scatter, for those who read me, 
the cloud that lies on this most exceIlent portion of [hi)story, and to 

spread a clear light over it; so that the Romans shall stand before their 
eyes, distinct, inteIligible, familiar as contemporaries, with all their insti
tutions and the vicissitudes of their destiny, living and moving. lo 

It would be difficult to improve on this passage from Niebuhr's history, as 
a summary-in analogical terms-of all that Lyell hoped to achieve in 
geology: to 'scatter the cloud' of poetic mystery that had been spread over 
the earth's past, and to throw it into 'clear light'; to 'caU what has vanished 
again into being', recreating the earth's former inhabitants 'living and mov
ing' within their original environments, making them 'distinct, intelligible, 
familiar as contemporaries'. Niebuhr's history of the Romans provided 
a perfect model for LyeU's reformed method for recovering the history of 
the earth. 

The first part of Niebuhr's History ofRome was not pu blished in English 
translation until 1828, by which time Lyell's theoretical position in geology 
was already established (and he could not have read the original before 1829, 
when he first learnt German). In general terms, however, he was probably 
familiar with Niebuhr's work at an earlier date: the newly enthusiastic 
Germanist Thomas Arnold reviewed Niebuhr's work in the influential 
OJ:!arterly Review in 1825, only a year before LyeU contributed his own first 
article to that journal.!1 Anyway Lyell, as a competent classical scholar, 

8 R. Porter, 'Charles Lyell and the principles of the history of geology', Brit. j. Hist. Sci., 
1976, ix, 91-[°3. I now agree that LyeJl was not claiming intellectual ancestry even among the 
Hunonians; compare M. J. S. Rudwick, 'The strategy of Lyell's Principles of Geology', Isis, 
1970, lxi, 5-33 (8-9). 9 Lyell, op. cit. (5), 1,74. 

La B. G. Niebuhr, Tbe history of Rome, (tr..J. C. Hare and C. Thirlwall), vol. i, Cambridge, 
1828; (original edition, Romische Ge,chichte, Berlin, 1811-1 z). 

11 Anon. [T. Arnold) , 'Romische Geschichte von B. G. Niebuhr .. .', OJ!:arl. Rev., 1825, 
xxxii,67-9 2 . 
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would surely have taken an interest in the new German studies of classical 
antiquity (Altertumswissemchaji): at that time it was still novel among 
English intellectuals, and would have been normal matter for discussion in 
the circles in which Lyell movedY 

In a more limited sense, of course, the analogy with human history was 
alread y so well established as to be a commonplace of geological rhetoric. 
The metaphors of coins and medals, monuments and inscriptions, can be 
traced back even into the seventeenth century. For our present purpose, 
however, we need go no further back than Lyell's hero-figure, the French 
anatomist Georges Cuvier. In the third edition ofhis great Recherches sur les 
ossemens fossiLes, pu blished in 1825 during the most creative period of 
Lyell's life, Cuvier recalled his earlier pioneer work: 'As a new kind of 
antiquary, I had to learn ... to restore these monuments of past revolu
tions.'13 Yet 'antiquary' was precisely the right metaphor for Cuvier to use 
of himself. His anatomical reconstructions of extinct mammals from their 
fragmentary bones were analogous to an antiquary's reconstruction of (say) 
a Greek temple, by piecing together the fallen pillars and architraves. 
Cuvier's work did go somewhat further, since he did try to recreate his 
extinct animals as living beings that had been adapted to particular modes of 
life. Yet they were not set within a total reconstructed environment. William 
Buckland-Cuvier's follower and Lyell's teacher-later extended Cuvier's 
approach by reconstructing one particular episode more fully. He used 
impeccable acrualistic reasoning to reconstruct the ecological environment 
and habits of the pre-diluvial cave-hyena-its eating habits, even its defecat
ing habits-with such vivid immediacy that his friends hardly knew where 
careful inference ended and playful fantasy began.14 I see no good reason to 
doubt that Lyell's admiration for Cuvier's palaeontological work was sin
cere, or that Buckland's vivid reconstruction of the pre-diluvial scene was a 
model for LyeWs own word-picrures of past environments-this is just 
where contrasting labels such as 'catastrophist' and 'uniformitarian' can be 
most misleading.15 Yet what we find in Lyell's work, far more clearly than in 
that of any of his elders or contemporaries, is the consistent attempt to turn 

12 See for example D. Forbes, The Ltberal Anglican idea of history, Cambridge, 1952, 
chapter 1l1; K. Dockhorn, Der dellt5che Historismus in England, Giittingen, 1950. 

1.1 G. Cuvier, Recherches sur les ossemensfo5siles, 3rd edn., Paris, 1825, vo!. i, 'Discours sur 
les revolutions du globe', p. I. Compare G. Buffon, Epoques de la nature, Paris, 1778, 'Premier 
disc ours', p. 1. 

H W. Buckland, Reliqu,ae diluvianae, London, 1823. See for example Lyell's reaction, 
quoted in Wilson, op. cit. (7), p. 95· 

15 I hope to discuss elsewhere a possibly more fruirful way of 'mapping' these and similar 
theoretical positions, so as to bring our the substamial similarities between (for example) Lyell 
on the one hand and Cuvier and Buckland on the other, while preserving their scarcely 
deniahle coorrasts. 
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such isolated 'antiquarian' reconstructions into a truly historical sequence of 
reconstructions in continual flux. 

I have already suggested that the model for this causal and sequential 
concept of the earth's history came from a deliberate and conscious analogy 
with human historiography. This is expressed clearly in an essay entitled 
'Analogy of geology and history' which Lyell wrote while he was working 
in the Massif Central in 1828. Here he compared the human history of 
Auvergne with its earlier geological history of volcanic eruptions: in both 
cases the observable phenomena failed to make sense unless one recognised 
'that the present state of things has grown out of one extremely different'. 
Lyell believed that to neglect this causal connection of past and present 
would be to repeat the mistake ofearlier historians: 'we err as much as when 
we judge of a political constitution without considering the pre-existent 
state of the laws from which it has grown.'16 Although Lyell did not here 
refer to him by name, Niebuhr had combatted precisely this error, by 
tracing in particular the gradual development of the Roman legal system
a point that Lyell, as a lawyer himself, must surely have appreciated. As 
Thomas Arnold put it in his review article: 'Upon principles such as these 
Niebuhr has proceeded, and in doing so has adopted the only method by 
which a real knowledge ofRoman history can ever be obtained.'l7 Likewise, 
I suggest, Lyell realised that the correct 'principles' for geology, the only 
'method' that would lead to 'real knowledge' of the earth's history, would be 
derived from a strictly analogous attention to the sequence of successive 
states through which the 'system ofnarure' had passed from epoch to epoch. 
The causal connection of past and present, in geology as in history, was 
indeed to be expected; as Lyell expressed it in his essay, 'it belongs to the 
whole constitution of things, and if natural causes operate as they do, from 
day to day continually, one epoch must be affected by the events of an
other'.18 

This may seem obvious to us or even naive, yet it is important to see how 
Lyell took this insight from human history seriously, and applied it analogi
cally to geology with a thoroughness that is unmatched among his contem
poraries. He was not original in using actualistic reasoning to reconstruct 
episodes from the past; but only the analogy with human history could 
underpin his distinctive vision of the earth's past as a continuous causal 
chain, yielding a dynamic flux of total reconstructed history. This conclu
sion is not invalidated by the undoubted contrast, on a different level, 
between Niebuhr's-and Lyell's-'progressivist' view of human history on 
the one hand, and Lyell's steady state or 'uniformitarian' model of earth 

.6 Extracts from LyeWs essay are printed in Wilson, op. eit. (7), pp. ;ll 5-16. 
17 Arnold, op. eiL (r I), pp. 71-2. Porter, op. cil. (8), points out that Lyell conspicuously 

failed to apply Niehuhrian standards to his historical account of geology itself: here a 
'catastrophist' historiography suited his polemical purposes better! 's See (r6). 
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history on the other. For the explanatory goals of both enterprises were 
deeply causal; and this was not affected by Lyell's adoption-possibly in 
reaction to the disturbing implications of Lamarck-of a severely steady 
state geological theory.19 

The analogy with linguistics 

The second analogy I want to mention is the analogy with linguistics. In 
general terms, of course, the notion of a 'language of nature' is a very old 
one. Moreover, like the metaphors of the antiquary and his 'monuments', it 
was also well established by Lyell's day in the more specific sense of a means 
of deciphering the past history of nature. For example, when Cuvier termed 
himself a new kind of antiquary, he described his task as both to restore 
these monuments of past revolutions, and 'to decipher the meaning of 
them'.2o In other words, the 'coins' and 'monuments' of nature could yield 
little insight unless the 'inscriptions' on them could be 'deciphered' and 
'read'. 

Lyell adopted this metaphor enthusiastically. For example, shortly after 
his essay on the history of Auvergne, he wrote as follows about his work 
with Roderick Murchison near Vicenza: 'The volcanic phenomena were just 
Auvergne over again, and we read them off, as things written in a familiar 
language, though they would have been Hebrew to us both six months 
before.'21 Lyell's adoption of the metaphor of linguistic decipherment is 
important, because it suggests how he was able to escape from the stultifying 
empiricism and aversion to theorising that characterised his main scientific 
milieu, the Geological Society of London. For the metaphor implied a re
cognition of the essentially interpretative or hermeneutic task of the geolo
gist. On this view, 'Baconian' fact collecting was impossible in geology, or 
anyway useless, for the 'documents' of the past history of the earth had to be 
'read' in a 'language' that had to be learnt. 

Another example may illustrate this point mOre clearly. Lyell's work in 
Italy in the winter of I 828-9 convinced him that fossil molluscs held the key 
to an understanding of the relatively recent 'Tertiary' epochs of the earth's 
history, and perhaps of earlier epochs too. On his way back to England, he 
therefore stayed in Paris to study conchology under the guidance of Paul 
Gerard Deshayes. Writing home about his work with fossil shells, he said: 

19 For the suggestion that Lyell shifted from a 'djrectionalist' to a 'steady state' position in 
geologjcal theory as a direct result of realjsing the jmplications of Lamarck's evolutjonary 
theory for the place of man in nature, see M. Bartholomew, 'Lyell and evolution: an accoum of 
LyeU's response lO the prospect of an evolutionary ancestry for man', Brit.. j. Hist. Sei., 1973, 
vj,261-303. 20 Cuvier, op. cit. (q), my italics. 

21 K. M. Lyell, Life, letters andjoumals afSir Charles Lyell, Ba.rt., 2 vols., London, 1881, 
j, 203' 
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'It is the ordinary, or as Champollion says, the demotic character in which 
Nature has been pleased to write all her most curious documents.'22 Here 
the immediate reference was to the newly successful decoding of Egyptian 
hieroglyphs, using the demotic script of the Rosetta stone as a linguistic 
'bridge' to the Greek text. But Lyell's use of this linguistic analogy empha
sises how he saw fossil molluscs as a natural 'language' which had to be 
deliberately learnt; at the same time, perhaps, he implied that this language 
was easier to decipher, and a more reliable guide, than the more problematic 
'language' of the spectacular fossil vertebrates that Cuvier had recon
structed. 

Later, when writing the Principles, Lyell repeatedly used the metaphors of 
the 'documents' or 'inscriptions' on nature's 'monuments' as a means of 
illustrating the fragmentary character of the 'records' or 'annals' that nature 
had left. He stressed the need to learn the full vocabulary of the 'living 
language' of nature, or in other words the full extent of geological 'causes 
now in operation', before the records of past events could be correctly 
interpreted.23 Even Cuvier himself, Lyell suggested, had been inconsistent in 
concluding prematurely that 'the thread of induction was broken' between 
present and past, for Cuvier's successful reconstructions of extinct animals 
had been 'an acknowledgement, as it were, that a considerable part of the 
ancient memorials of nature were written in a living language'.24 

At one point, Lyell applied the linguistic analogy in a significantly 
different way. Like many ofhis contemporaries, he was deeply struck by the 
rediscovery of Herculaneum under the foundations ofResina in the shadow 
of Vesuvius. He imagined an antiquary of a future period discovering a still 
fuller sequence of three buried cities, one above the other, in which inscrip
tions might show that the language had been G~eek in the oldest city, Latin 
in the second and Italian in the youngest- a reasonable possibility in Cam
pania. Lyell used this thought-experiment to suggest that: 

the catastrophes, whereby the cities were inhumed, might have no rela
tion whatever to the fluctuations of the language; and that ... the 
passage from the Greek to the Italian may have been very gradual, some 
terms growing obsolete, while others were introduced from time to 

time.25 

The primary purpose of this illustration was to emphasise by analogy the 
fragmentary nature of the geological record, and the need to distinguish 
occasional accidents of preservation from the original sequence of continu
ous processes. But there are two incidental fearures about LyeWs thought
experiment that are worth noting. 

First, it shows even more clearly than my other examples that Lyell was 
22 K. M. Lyell, op. cir. (2 r), i, 251. Lyell, op. cit. (5), iii, 46r-2.2) 

24 Ibid., i, 72-3. 2~ Ibid., iii, 33-4. 
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aware ofhuman languages as changing dynamic systems. Like his awareness 
of German historiography, his familiarity with recent developments in lin
guistics needs no special explanation: it was a subject of general interest in 
the intellectual circles in which he moved, and Lyell himself as a classical 
scholar would naturally have shared this interest. Certainly he was familiar 
enough with Sir William Jones's pioneer research on Sanskrit to use Jones's 
edition of the Institutes of Hindoo law as the first item in his review of the 
history of geology in the Principles.26 He may also have known of the more 
recent German philology of Grimm, Bopp and others, which became well 
known in England after Rask published a review of Grimm's work in 1830.21 

The idea of language as a continually changing system was thus available 
to Lyell as a conceptual resource from his general intellecrual environment. 
Yet it is significant-and this is my second point-that he applied it only in 
a limited way. He does not seem to have grasped one essential feature of the 
new linguistics, namely the idea that words themselves have undergone 
imperceptibly gradual changes in the course of time. In his geological anal
ogy, Lyell seems co have taken words as the basic units of language, units 
which could be 'introduced' or 'grow obsolete' but which did not them
selves change. The language as a whole could change very gradually, but 
only by piecemeal change in the constituent units, the words. This model is 
strikingly parallel to Lyell's image of piecemeal change in faunas and floras, 
whereby the totality of organisms could change very gradually, but only by 
the introduction and extinction of the constituent units, the species. This 
parallel suggests that Lyell's insistence on the reality of unchanging units in 
biology may have had other reasons besides a desire to avoid or forestall 
evolutionary explanations. It may have been rooted more deeply in the 
structure of his thinking, in the sense that he may have tended to see all 
natural phenomena in terms of clearly defined natural kinds; he may have 
been unable to conceive any blurring of these basic categories, even when 
such 'transmutations' would have had minimal implications for his view of 
man in narure.28 

16 Ibid., i, 5-6. 
27 See H. Aarsleff, The study oflanguage in England, 1780-1860, Prince tOn, 1967, chapters 

IV, V; J. Burrow, 'The uses of philology in Victorian England', in R. Robson (ed.), Ideas and 
institutions of Victorian Bntain, London, 1967, pp. 180-204. 

2a My suggestion alludes indirectly to the quasi-structuralist position of M. Foucault's Les 
mots et les choses. Une archeologie des sciences humaines, Paris, [966; (tr., The order ofthings. 
An archaeology ofthe human sciences, London, 1970)' Bur I would imerpret the 'structure' of 
Lyell's thinking as intermediate berween a more static or 'grid' -like mode of knowledge and 
a fully dynamic or 'flux'-like mode. Lyell (and any other individual thinker) must be located 
historically, and not assigned tout court to one side or the other of a catastrophe-like 
'epistemic break'. Any adequate historical accoum of broad epistemic changes must allow for 
the piecemeal character of such changes and for the great diversity of thinking and knowing at 
anyone period. To deny this, as Foucault's work ofren seems to, is to abandon any hope of 
relating cognitive structures to their social environment. 
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The analogy with demography 

The third analogy is that with demography or populational analyses. One 
essential component of Lyell's use of this in his geology was his concept of 
a biological species as an analogue of an individual organism. The initial 
value of this analogy was that it suggested a possible explanation of the 
phenomenon of extinction, the reality of which Cuvier's research had dem
onstrated for the first time beyond reasonable doubt. If species, like indi
viduals, had intrinsically limited life-spans, then extinction might be 
explained without recourse to mere chance or accident. Lyell was using this 
analogy even in his first published essay on geology in r826. Here he 
suggested that extinction was 'a phenomenon perhaps not more unaccount
able than one with which we are familiar, that successive generations of 
living species perish, some after a brief existence of a few hours, others after 
a protracted life of many centuries'.29 Lyell's phrasing here is so close to that 
used by Giovanni Battista Brocchi some ten years previously that it seems 
almost certain he had already read Brocchi's 'Reflections on the extinction 
of species'.JO This is not a matter of trivial source-hunting: it is important 
because it implies that this crucial analogy between species and individuals 
was available to Lyell at an early date in a context that linked it explicitly 
with the problem of Tertiary geology, for Brocchi's essay on extinction 
concluded the introduction to his great Conchiologia fossile subappenina 
(r814). Certainly Lyell was applying the analogy by the time he was work
ing in the Massif Central in 1828, for in his essay on the history ofAuvergne 
he mentioned the difficulty of determining 'the laws which regulate the 
comparative longevity of species';)! and later, in the Principles, he wrote 
quite casually about the 'birth and death of species'.n 

I cannot here go into the highly important and much debated question 
of Lyell's early views on the origin of species. But it is worth noting in 
passing that the analogy between species and individuals did give him an 

29 Anon. [e. Lyell], 'Transactions of the Geological Society of London .. .', ~art. Rev., 
1826, xxxiv, 507-40 (538). 

30 G. B. Brocchi, Conchiologia fossile subappenina, Milano, 1814: Brocchi discussed the 
'unequal span allotted to individuals of different species: the may-fly lives only a few hours, 
while the Stag can maintain itself for several centuries' (i, 227-8). It is curious ro find, at this 
late date, a reference to the legendary long life of'il cervo', bur the general meaning is clear. For 
Lyell's similar 'borrowing' from Brocchi, this time for his hisrory of geology, see P. J. 
McCartney, 'Charles Lyell and G. B. Brocchi: a study in comparative hisroriography', Brit. J. 
Hist. Sci., 1976, ix, 175-89. 

1I ~oted in Wilson, op. cie. (7), p. 2I 5. The quoted phrase is not the tide of a separate 
essay, but comes in the middle of a sentence in Lyell's essay on 'Analogy of geology and 
history'. I am greatly indebted to the Lady Lyell for supplying me with a copy of the relevant 
pages of Lyell's notebook, which enabled me to check this point. 

12 Lyell, op. cie. (5), iii, 32-3. In ibid., ii, 37, Lyell used the same analogy to explain his 
concept of intraspecific variation. 
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outline model for organic change that would be naturalistic and yet non
Lamarckian. If species were in some sense 'born', they must have arisen by 
natural means from some preexisting species; yet the analogy also implied 
that species might appear at definite points in time, with an individuality 
that would distinguish them from other species and characterise them 
throughout their life-span. It should go without saying that this naturalistic 
model would have been perfectly compatible in Lyell's mind with a belief 
that such events must have been supervised providentially by an omniscient 
Creator.J3 

For our present purpose, however, what is more important is the way that 
Lyell extended this essentially biological analogy between species and indi
viduals into a more complex model of organic change. In doing so, he made 
significant use of an analogy with demography. The stages by which he 
developed this analogy are still obscure; but in the last volume of the 
Principles it formed the core of his interpretation of the scattered Tertiary 
strata of Western Europe, which in turn was presented as a model example 
of his method of reconstructing the past history of the earth as a whole. 

Lyell introduced the analogy simply as an illustrative device: 'Let the 
mortality of the population of a large country represent the successive 
extinction of species, and the births of new individuals the introduction of 
new species.' He then imagined itinerant 'commissioners' visiting the 
different provinces of the country in succession, taking a series of censuses 
and then leaving behind them a series of 'statistical documents' for each 
province. The recorded changes in the population ofa given province would 
then be proportional to the lapse of time since the previous census, subject 
to disturbing factors such as epidemics or immigration. This, Lyell argued, 
would be analogous to the observed changes in the assemblages of species 
preserved in the various 'basins' ofTertiary strata.J4 

This was an effective analogy for Lyell to use: regular decennial censuses 
had been introduced in Britain in 1801, so that by the time he was writing 
there had already been a succession of four such periodic censuses.J5 The 
system had been introduced precisely in order to discover whether the 
population was changing in size, and if so, how, where, and in what direc

3J For an unusually clear expression of LyeWs providentialist view of the origin of species, 
see M. Rudwick, 'Charles Lyell speaks in the lecture theatre', Brit.]. Hist. Sci., 1976, ix, r47-55 
(149-50). The Anglican eontext of his lecture may explain why Lyell chose to express his view 
so clearly on this occasion, but I see no adequate grounds for dismissing it as insincere: see M. 
Rudwick, 'Charles LyeU, F.RS (1797-r875) and his London lectures on geology, r8p-n', 
Notes Rec. Ray. Soc. Land., 1975, xxix, ~3r-63. 

" Lyell, op. cit. (5), iii, 31-3. For the context of the analogy, see Rudwick, op. cit. (8), and 
'Charles Lyeit's dream of a statistical palaeontology' , Palaeontology, r978, xxi, ~~5-44. 

JS D. V. Glass, 'Some aspects of the development of demography',]. Ray. Sac. Arts, r956, 
civ, 854-69; M. J. Cullen, The statistical movement ,n early Victorian Britain, Hassocks, 
England, 1975, pp. rO-I3· 
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tion. The censuses were the empirical coumerpart co the famous Malthusian 
debates on social policy in relation to population. Once again there is no 
special problem about Lyell's familiarity with these questions. Although he 
was too much a dedicated scientist to get involved in politics himself, he 
could hardly avoid being aware of political issues of such cemral impor
tance. 36 Furthermore-co mention just one example-one of his closest 
geological friends and allies, George Poulett Scrope, was also a prominent 
political economist in the ami-Malthusian camp. 

I suggest, therefore, that Lyell used the currem Malthusian debate as 
a readily available source for an analogy that was ofcentral importance in his 
geology: namely, the demographic model of a human population in con
tinual flux, as an analogue of the continual changes in the earth's fauna and 
flora through the epochs of geological time. In view of the recent contro
versy about the ideological implications of Darwin's later use of Malthus,37 
it is worth pointing out that Lyell's use of a demographic model was neutral 
with respect to any concept of struggle or disharmony in nature or society. 
This does not imply that Lyell himself had no opinion on these matters: 
only that his position vis-a-vis Malthus had no discernible effect on his use 
of a demographic analogy in geology. 

The analogy with political economy 

This brings me to the closely related analogy with political economy. I have 
suggested elsewhere how a casual metaphor in Scrape's geological work
the idea that geologists must make 'almost unlimited drafts upon antiq
uity' -shows that he was using a parallel between money and time as an 
analogy of great heuristic power j but there is no evidence yet that the 
analogy operated in this form outside Scrope's own mind. I also suggested, 
however, that in a more general way the statistical approach of political 
economy, as developed in the work of Scrope and his contemporaries, may 
have been profoundly influential on the geology of Lyell.38 On both sides of 
the Malthusian debate, political economists saw the whole economic system 
as one of antagonistic forces, operating through a complex mass of indi
vidual decisions and events. How far Lyell was familiar with theoretical 

'6 For Lyell's attitude, see J. B. Morrell, 'London institutions and Lyell's career, 1820--41', 
Brit. .J. Hist. Sci., 1976, ix, 132-46, and Rudwick, 'Lyell and his London lecrures', op. cit·(3 3). 

)7 See for example R. M. Young, 'Mal thus and the evolutionists: the common context of 
biological and social theory', Past and Present, '969, xliii, t09-45; and 'The historiographic 
and ideological contexts of the nineteenth-century debate on man's place in nature', in M. 
Teich and R. M. Young (eds.), Changing perspectives in the history of science. London, 1973, 
pp. 344-438; Compare P. J. Bowler, 'Malthus, Darwin and [he concept of struggle',.J. Hist. 
Ideas, 1976, xxxvii, 631-5°. 

.18 M. J. S. Rudwick, 'Poulett Scrope on [he volcanoes of Auvergne: Lyellian time and 
political ecouomy', B7·it. .J. Hist. Sa., 1974, vii, 2°5-42 (236-42). 
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political economy I do not know, though he was reading Adam Smith's 
Wealth ofnations as early as 1823.39 Yet in any case the political economists' 
image of a complex balanced system is strikingly parallel to Lyell's overall 
vision of the geological system. It is probable, of course, that Lyell derived 
the general concept of balanced antagonistic forces in geology from the 
natural philosophy of Adam Smith's Edinburgh friend James Hutton, as 
mediated through John Playfair's Illustrations of the Huttonian theory of 
the earth (1802). Yet that orthodox interpretation of intellectual influences 
fails to acknowledge one subtle but profound contrast between the 
Huttonian tradition and Lyell's work. Like the 'conjectural history' of the 
Scottish Enlightenment, Hutton's system -and Playfair's re-interpretation 
of it-was one of 'conjectural' or idealised continents and oceans. It was 
almost as an afterthought, for example, that Hutton mentioned that the 
processes of erosion, sedimentation and elevation would not really be suc
cessive but simultaneous.4o Lyell, on the other hand, sought to reveal a more 
varied battery of geological forces by means of a highly concrete analysis of 
changes observable in the present or the recent 'historic' past. The units of 
his analysis were never 'conjectural' continents and oceans, but always 
specific and particular volcanoes, river valleys, earthquakes, ocean currents 
and so on. In his application of 'causes now in operation' to the explanation 
of the more remote prehuman past, he left his readers in no doubt that he 
believed that the dynamic equilibrium of the earth was the result of a sum
mation of innumerable concrete local events of the same kind. It is this that 
gives Lyell's system a stochastic character that places it much nearer the 
political economy of his contemporaries like Scrope, than to the earlier 
natural philosophy of Hutton. 

At the same time, however, a comparison between Lyell's work and that 
of Karl Ernst Adolph von Hoff shows how the theoretical framework of 
balanced antagonistic forces-whether derived from the Huttonians or 
not-was as essential to Lyell's system as concrete local data on geological 
processes and their results. Alexander von Humboldt recommended Lyell 
to read von Holf, and Lyelllearnt German specifically in order to do SO.41 

He used von HoWs work extensively; but when Scrope was about to review 
the Principles, Lyell told him: 'You should compliment him [von HoffJ for 
the German plodding perseverance with which he filled twO volumes with 
facts like statistics, but he helped me not to my scientific view of causes.'42 

)9 Wilson, op. cit. (7), p. fI5. 
40 J. Button, Theory of the earth, 2 vols., Edinburgh, 1795, i, 195-7. Significantly, Lyell was 

among the many readers of Hutton (and/or Playfair) who overlooked this disclaimer: see 
LyeIJ, op. cit. (5), i, 473. ., Wilson, op. cit. (7), pp. 170, 276. 

<2 K. M. Lyell, op. cit. (21), i, 268""""9. Only the first twO volumes (1822-4) of van Haft's 
Geschichte der durc~ Uberlieferung nachgewiesenen na.turlichen Veranderungen der Erdober
flache, Gotha, 18,7.2':41, were published before the first edition of Ihe Princr:ples. 
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This was somewhat bluntly expressed, but nevertheless strictly accurate. 
Von Hofflisted his data under headings such as 'extension of the area of the 
sea' and 'extension of the surface of the land', without distinguishing be
tween the many different processes that had produced such extensions of the 
sea or land during historic times. Thus although Lyell could use von Hoff's 
work profitably as a quarry for examples, its arrangement totally obscured 
the dynamic interplay of antagonistic forces which Lyell wished to ex
pound. 

It is significant that Lyell described von Hoff's work as containing 'facts 
like statistics'. In the original sense of the word, 'statistics' were the empiri
cal data on which it was hoped that the 'statist' or statesman could base 
rational policies. The fact-collecting model of 'statistics' would therefore 
have come naturally to a professional diplomat and civil servant like von 
Hoff. Yet it is important to note how far Lyell transcended von Hoff's work. 
Although he appreciated the value of such factual documentation in geo
logy, Lyell saw the limitations of the empiricism of contemporary 'statis
tics', and he used von Hoff's data in the service of a far more theoretical 
enterprise. I therefore suggest that what we can see in Lyell's work, in this 
respect, is a creative fusion between the abstract 'conjectural' model of 
a natural system in dynamic equilibrium, and the stochastic perspective that 
contemporary political economy derived from empirical 'statistics'. 

Conclusion 

In this paper I have outlined Lyell's use of four major analogies drawn from 
outside geology, and indeed from outside the narural sciences altogether. At 
the very least, these analogies were deployed effectively in his published 
work as a means of communicating his conceptual vision to his readers. But 
the distinction between analogical communication and analogical thinking is 
blurred if not unreal, for a writer can scarcely employ an analogy with 
conviction if it has not already proved its worth in his own thinking. It is 
therefore reasonable to conclude that these analogies functioned not only as 
persuasive images for his readers but also as heuristic images for Lyell 
himself. Historiography strengthened his awareness of the deep causal 
connectedness of past, present and future, and the need for critical scrutiny 
of fragmentary evidence. Linguistics strengthened his awareness that geo
logy must be interpretative or hermeneutic throughout, and that the 'lan
guages' of nature needed to be learnt. Demography strengthened his 
awareness that gradual overall change could result from the summation of 
piecemeal changes in innumerable discrete units. Political economy 
strengthened his awareness that innumerable local events of a stochastic 
character could add up to a total system that was providentially in harmoni
ous balance. 
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Lyell's familiarity with these diverse fields of contemporary study in the 
human sciences was simply a result ofhis own broad interests. These in turn 
were related to his favourable milieu at the centre of English metropolitan 
imellectuallife. In this respect his membership of the Athenaeum in London 
-he joined the club in 1824 soon after its foundation-may well have been 
as important as his membership of the Geological Sociery.43 Indeed, since he 
was a good linguist and also financially in a position to travel extensively all 
over Europe, he was in personal contact with savants in Paris and other 
cultural centres, so that we can say that his milieu was at the centre of 
European intellectual life. 

Lyell's cultural milieu made accessible to him the resources from which he 
shaped the creative analogies I have discussed here; but his milieu is in itself 
no adequate explanation of his use of these analogies. After all, most of the 
other individuals who dominated British geology around 1830-men such 
as Murchison, Sedgwick and Buckland-were also gentlemen of liberal 
education and broad imerests. Yet none of them produced a synthesising 
system of geology as comprehensive and coherent as Lyell's, nor did they 
employ a wide range of analogies drawn from outside the natural sciences. 
A possible explanation of this is that Lyell was simply less 'professional'. 
Since the concept of 'professionalism' in the history of science is too easily 
equated with scientific excellence, this suggestion needs to be amplified. 
Lyell's Parisian and German-speaking contemporaries were, by and large, 
'professional' geologists in the strict sense that they were paid to practise 
geology in one way or another for at least part of their time. Fewer ofLyell's 
major colleagues in England were 'professionals' in this sense; but the group 
that dominated the Geological Society in London did exercise a very real 
control over the standards and procedures of their science. It would be 
anachronistic to term them scientific specialists; but they did have a clear 
conception of a defined field of 'geology', the credibility of which could 
only be guaranteed by keeping a close watch on what was done within its 
boundaries. With this implicit concept ofimellectual guardianship, I suggest 
that they felt neither need nor inclination to import analogical resources 
across the cognitive frontier of geology, even if they were familiar-as they 
were-with contemporary studies such as those that Lyell used. 

Why then did Lyell do what his contemporaries failed to do, and make 
creative use of heuristic and persuasive analogies drawn from outside geo
logy? He had as much concern as any ofhis contemporaries for establishing 
geology on firm foundations. Yet I suggest that he saw his geology as a much 
more open-ended enterprise. His pursuit of geology was the focal poim of 
his chosen way of life, but he seems to have had little sense of cognitive 
compartments and boundaries. In his published work he always presented 

<J Wilson, op. ciL (7), p. 35, gives the date when he joined the Athenaeum. 
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himse1f- perhaps deliberately- as the broadly-educated man ofculture, not 
the narrow specialist in geology.44 Even within the natural sciences, he 
quarried his evidential materials from far wider sources than most of his 
contemporaries-from physical geography, meteorology, many branches of 
biology, even the physical sciences (where he perhaps felt least at home)
without any sense that he was improperly trespassing into foreign territory. 
So his reaching into realms beyond the natural sciences altogether was only 
a further extension of the same 'uncompartmentalised' attitude to human 
knowledge as a whole. 

This free-ranging attitude cannot simply be attributed to his financial 
position. He was indeed sufficiently independent not to be constrained by 
any narrowly 'professional' concern with building a career; but his most 
significant fellow-geologists, at least those in England if not the French, 
shared that independent position. But Lyell seems to have been far less 
concerned with constructing an autonomous new science than most of his 
contemporaries. He did indeed want to reformulate the basic approach to be 
used by geologists, but he saw this as part of a much wider cognitive 
enterprise. In this sense, there was indeed an affinity with the earlier genera
tion of Huttonians: Lyell was still more of a natural philosopher than 
a geologist. With this broad outlook, he not only felt an interest in a wide 
range of other cognitive enterprises, including many fields outside natural 
science altogether; he also appreciated their cognitive power, and saw geo
logy as a field that could learn from their success. Hence, unlike his more 
'professional' colleagues, Lyell was able to quarry creative analogies from 
a wide range ofextra-geological sources, and to shape them effectively to fit 
his own construction of a reformed approach to geology. 

In this respect, LyeWs work forms an instructive example of how 
a 'boundary-ignoring' scientist, by the very breadth of his intellectual con
cerns, can influence the methodology and cognitive content of even a rela
tively well established'discipline' in natural science. 

... See Porter, op. cit. (8). 




	aa-bshsm1_6x9-new backpage
	aa-bshsm1_fm
	bshsm_001_077-092-rudwick



