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Kinaesthetic, Spastic and Spatial Motifs as Expregsns of Romantic
Irony in E. T. A. Hoffmann’s The Sandmarand Other Writings

Val Scullion

E. T. A. Hoffmann’'sThe Sandmahas attracted a plethora of critical interpretation
since it was first published in 1816, the most famteing Freud’'s essay drhe
Uncanny(1919). Many critics have focused on the motitle# eye and the legend of
the Sandman who steals children’s eyes when tHagedo go to sleep. The legends
of Narcissus, Pygmalion and the Doppelgéanger, whinberpin the narrative of
Hoffmann’s novella, have also provided scope foycpslogical, poststructuralist,
feminist, historicist and meta-romantic criticisrThis article examines Hoffmann’s
motivic preoccupation with kinaesthesia, spastickinetic energy and paralysis.
First, it seeks to interpret the con- and in-valuterrative structure afhe Sandman
as formally symbolic of the Romantiidea of infinite perfectibility, in which the
process of becoming is in continuous and creafiwe*f Furthermore, it will show
that the pervasive motif of grotesque bodies ankMaxd motor-neural movement is
dialectically at variance with the spiralling pradsem of the novella, thus generating
Romantic Irony through this formal inner contraitiot® The aim is to interpret this
Romantic Irony as a critique of the Romantic poet his artistic questSecond, the
article demonstrates that Hoffmann’s particular udgekinaesthetic and spastic

1 For semiotic excess, deferral of meaning, and reaslauthor, see: Detlef Kremé&r.T. A. Hoffmann:
Erzahlungen und RomanBerlin: Schmidt, 1999, pp. 68, 86, 85. For femsimeadings underpinned by
Freudian analysis see: Héleéne Cixous, ‘FictionigmBhantoms: A Reading of Freud’s ‘The
Uncanny.” The New Literary History7.3 (1973), 525-48., pp.525-48; Jutta Fortin, ‘Bedf the
Fantastic: Gautier'’se Pied de Momiand Hoffmann’®er Sandman Comparative Literature
Studies41.2 (2004), 257-75., pp.265-7; Ricarda SchnidtT. A. Hoffmann’sThe SandmarAn

Early Example of Ecriture Féminine? A Critique o€fids in Feminist Literary CriticismWomen in
German Yearboqld (1988), 21- 45., p.41.

2 “Kinesis” means movement, but also the energy @f@ment, which causes bodies, or more abstract
entities, to move. As an extension of this conctaesthesia” in human beings is “the inner sesfse
one’s own body”. See: Kevin T. DanBright Colors Falsely Seen: Synaesthesia and tlaec&eor
Transcendental Knowledghlew Haven: Yale University Press, 1956. rpt. 199871. “Spasticity”
means the condition or quality of performing invaiary, contractile movements.

% The term “Romantic” applied to the Romantic litgrperiod was in circulation amongst German
scholars by 1800. Its first use in 1798 is gengatiributed to Friedrich Schlegel. See: Friedrich
SchlegelCharacterisation and Criticisr (1796-1801)ed. Hans Eichner. Munchen: Schéningh,
1967, pp.116, 182. Schlegel’s idea of Romanticpydstinclusive of literary prose fiction. All
guotations attributed to Schlegel in this artigéer to Friedrich, not to his brother.

4 Behler describes “infinite perfectibility” as tiRomantics’ perception of their historical period‘as
all-pervasive moment of becoming”, and their litara and criticism as in “a process of endless
development” that would “yield new meanings froneesew modes of historical consciousness”. See:
Ernst BehlerGerman Romantic Literary Theor€ambridge: Cambridge University Press, 1993. rpt.
2005, p.4.

®> Schlegel describes the contradictions inhereRdmantic Irony as the exercise of self-restraint
(Besonnenheit) by the artist during the artistiogasss, so that he balances between “self-creatidn a
self-destruction”, stamping his self-hood ontofidtional work, and simultaneously mocking it as
limited and fictional (37, 151). Romantic Ironygetiefore, involves continuous oscillation rathemtha
finite synthesis, a state of creative equilibriufien expressed by Hoffmann through the metaphor of
hovering.

® The masculine pronouns, “he”, “his” and “him”, arsed advisedly throughout to refer to male artists
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metaphors is as much influenced by contemporatynt@ogy, science and graphic
arts as by the German Romantic Movendent.

Although most critics now regard Freud’s essay affidann’sThe Sandman
as reductive, it did much to re-establish Hoffmanrgputation as a writer of fiction,
and to dispel fallacious nineteenth-century csaciwhich attributed the madness of
his artist figures to the author hims&FEreud read¥he Sandmaas representing the
castration complex, symbolised in the fear of Igsine’s eyeS.Freudian analysis has
spawned numerous critical studies, which engagé,waktend or contradict his
theoriest® Lucia Ruprecht’s studypances of the Self in Heinrich von Kleist, E. T. A.
Hoffmann and Heinrich Hein@006) offers an analysis of the influence of daone
the work of those three authors. Her argument thahe work of Kleist, Hoffmann
and Heine, “bodily performances . . . bear testijndn, and articulate, an
unspeakable, whether ineffable or censored [psygil] wound” is apposite to this
study However, Ruprecht’s main focus is the formatiorsaljectivity as part of the
human condition, whereas my emphasis gives paaticattention to the individual
artist/writer and his relationship with contempgraideas about Romanticism.
Furthermore, putting aside Freud’s perspective astration, the loss of eyes is not
only sexual but also suggestive of a dysfunctidrady, which could be taken as a
potent motif for a struggling writer.

Arabesques and kinaesthesia in the service of Romianlrony
The arabesque structure Tie Sandmademonstrates Hoffmann’s consummate skill
at combining apparently disparate narrative comptné& This practice resembles

" Contemporary developments in telescopic and ddéaaes, electrical equipment for animal
magnetism, anatomical experiments, and the vogueuitding automata exemplify this claim.

8 See McGlathery’s account of the changing recepifddoffmann’s work: James M. McGlathers,

T. A. HoffmannWorld Authors 868. New York: Twayne, 1997, ppZ4.-

® Sigmund Freud, ‘The Uncannyti The Standard Edition of the Complete Psychologi¢atks of
Sigmund Freuded. and trans. James Strachey. London: The HoBags and the Institute of Psycho-
Analysis, 1955. rpt. 1994vii : 219-52.

9 For Freudian critical approaches, see: James NGI&thery,Mysticism and Sexuality: E. T. A.
Hoffmann, Part Twolnterpretation of the TaledNew York: Lang, 1985, p.57; Frederick Burwidihe
Haunted Eye: Perception and the Grotesque in Ehg@lisd German Romanticisiieidelberg: Carl-
Winter Universitatsverlag, 1987, p.259; SiegbertR&wer, ‘Hoffmann’s Uncanny Guest: A Reading
of The SandmdnGerman Life and Letterd 8 (1965), 297-308., pp.300-3; Lee B. Jenningmdd of
the Android: A Post-Freudian Perspective on Hoffma®andmari Seminay 22 (1986), 95-111.,
pp.97-9, 102; Samuel Weber, ‘The Sideshow, or: Resnan a Canny MomentViodern Language
Notes 88 (1973), 1102-33., pp.1105-10; John M. Ellisa@x@, Nathanael and the Narrator: Interpreting
Hoffmann’sDer Sandman German Quarterly54 (1981), 1-18., p.17; Malcolm V. Jones, “The
Sandman’ and ‘The Uncanny’: A Sketch For an AltéiieApproach.’Paragraph 7 (1986), 77-101.,
p.78.

M see: Lucia RuprechBances of the Self in Heinrich von Kleist, E. THaffmann and Heinrich
Heine Aldershot: Ashgate, 2006, p.15.

1Z«prabesque”, in this context, means an apparagredsion, the centrality of which is often revealed
through a retrospective understanding of the wtmte Stanley’s critique of Hoffmann’s narrative
arabesques describes these looping forms as sitmiferlyphonic musical structures and to “the total
concentration required of a dancer executing thbesque turn in ballet in order to keep . . . the
aesthetic line”. See: Patricia Stanley, ‘Hoffmanifrantasy Pieces in the Style of Callot’ in Ligtt o
Friedrich Schlegel’s Theory of the Arabesqugerman Studies Revie®.3 (1985), 399-419., pp.404-
6. Rotermund uses Schlegel’s phrase “artisticaitiered entanglement” to describe Hoffmann’s
arabesque mode of writing, see: Erwin Rotermundjsidal and Poetic ‘Arabesques’ in E. T. A.
Hoffmann.’Poeticg 2 (1992), 48-69., pp.59-60. All subsequent refees are to this edition and are
given in the text. See also: Friedrich Schle@#aracterisation and Criticisppp.218, 311. Schlegel
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the weaving together of form and substance, agibescby the contemporary writer
and critic, Friedrich Schlegéf. The woven texture of the novella works against
definitive closure, giving the illusion that, eveinen the pagination stops, the reader
never arrives at an ending. For example, the fiiastative component comprises three
letters, the first of which is analeptic. In thagtter Nathanael describes the
psychological and domestic catastrophe of his bbitdl. This allows the reader to
understand Nathanael as an adult. The last compaafear Nathanael’s death, jumps
forward several years in narrative time and dessria domestic tableau in which
Klara sits contentedly with a future husband amdifig This abrupt carnivalisation of
Nathanael's tragedy by the addition of a fairy-taeding has attracted much
criticism* However, the addition is consonant with an arabiespgnarrative, which
joins together heterogeneous and generically hylmathponents without clear
causation of events in the transition from one notler. The incongruous ending
depicts domestic stasis after the rapid forward enmnt of events immediately
preceding it. Thus, the first and last framing astjues ol he Sandmaare integrally
significant, the first providing an insight into tanael’s neurosis and the last calling
into question whether Klara’s character was evengatible for married life with a
volatile poet. The ironic tone of the happy endatgp undermines closure by inviting
inexhaustible possibilities of interpretation. Formubstance and endless re-
interpretations of the novella enact in narratitextual and hermeneutic terms the
contemporary Romantic idea of infinite perfectilyili The arabesque style of the
novella halts and flows. Thus the form of the noglgsely resembles periods of
advance and stasis in Nathanael's frequently impded quest to excel as a poet.

The inner narrative componentsTdie Sandmamove sideways and forwards
in narrative time and loop from one narrator totaea As Rotermund argues, the
Hoffmannesque version of the Romantic arabesque &iyces the reader to destroy
what is “arbitrary” and to piece together the ni@wea bit by bit. Even though
Rotermund is referring to the interwoven structofeHoffmann’s novel, Tomcat
Murr (1820-1822), his observation is true of all Hoffm& fiction (69). His use of
“arbitrary”, is probably taken from Schlegel (23839), but unarguably reiterates
contemporary debates about artistic form. The iorlahip between the inner
components becomes clearer after reading the wikate Kinaesthetic and spastic
imagery internally connects and contrasts with finenally sinuous shape of the
narrative structure. For example, the unnamed twarstops the story advancing after
the three letters at the beginning by describirggdificulties of writing a story. He
confesses how much he struggles, his thoughtsnigagind whirling in his breast, to
negotiate such creative manoeuvieblathanael’'s awkwardness is emphasised by its

describes arabesques generally as the most promiopa of the Romantic period: p. 337. Hoffmann
uses visual arabesques to frame his own illustratior his novelTomcat Mury see: Ernst Theodore
Amadeus HoffmanErnst Theodor Amadeus Hoffman: Collected Waftiks. 1, 2003; 2/1, 1993; 3,
1985; 4, 2001; 5, 1992. Frankfurt: Steinecke, Dehds Klassiker Verlag, V: p.944, plates 1-4.

13 See: Friedrich SchlegeTharacterisation and Criticisrt (1796-1801)ed. Hans Eichner. Miinchen:
Schéningh, 1967, pp.238, 389. All subsequent rafare are to this edition and are given in the text.
the early Romantic period, the terms, grotesqueaaaldesque, were often used interchangeably, only
later diverging in meaning, see: Wolfgang Kay3ére Grotesque in Art and Literaturgans. Ulrich
Weisstein. Indiana: McGraw-Hill, 1966, p.22. Scldkg footnote to fragment 389 states that grotesque
is synonymous with arabesque, see: Friedrich Sehl€paracterisation and Criticisip.238.

% Indicatively, Holbeche describes the closing peaph as ‘crass’, see: Yvonne, J. K. Holbeche,
Optical Motifs in the Works of E. T. A. Hoffma@bppingham: Kiimmerle, 1975, p.104.

15 See: Ernst Theodor Amadeus Hoffma@no|lectedWorks, Iii: p.25. Subsequent parenthetical
references to Hoffmann’s writing are to this editif his collected works.
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extreme contrast with the narrator’s skilful handliof chaotic thoughts and his
ability to keep his balance when on the move. Tifierénce between the fictional
narrator and Nathanael is that the narrator (aadtthor) successfully completes the
novella, whereas Nathanael's progress towards biegom poet eventually falters.
For example, at the ball Nathanael dances stiffigd &umpenly in time with the
automaton, Olimpia, believing her to be a real wontdis motor functions are poor,
which metaphorically suggests that his apprentipests a poet is not running
smoothly. Through the advice of a fictional Protassf Poetry and Rhetoric present
at the ball, Hoffmann indirectly guides the reaterinterpret the mobility of the
dancing couple as metaphor (3: 46). Of course,athsce can be followed in several
ways. A common critical reading interprets the laglla satire against the stereotyping
of women in bourgeois society, since many of treeadled company also believe
Olimpia to be a real womahf.However, for the purpose of the argument here, the
important point is that it ironises Nathanael’s coisceptions and immaturity.

Kinaesthetic and spastic motifs recur in many guigeoughout the story,
bringing cohesion and structural irony to the ntazeln contrast torhe Sandmas
sinuous arabesque structure, its dominant metadieatare motoric jerkiness and
paralysis. This halting movement, both in the rtareaand the kinaesthetic images,
bears all the hallmarks of Romantic Irony, whichar@cteristically operates in a
switch-back motion. Schlegel describes Romantinyiras a kind of self-parody, wit
or Socratic irony in which positive and negativeersénts oscillate until the
critic/reader becomes giddy. Uncertainty of intetption arises from the rhythmic
overlap of jest and seriousness in the text (168).1As a formal equivalent ifihe
Sandman propulsive (moving forward) narrative arabesgaes in tension with its
spastic motifs. The effect of this Romantic Irony fo critique Nathanael's
endeavours. Nathanael, like many artist figure$laifmann’s work and Romantic
literature in general, represents the artist whoeda many trials during his
apprenticeship. The particular mode and genre dfingrused to present this trial in
The Sandmans macabre comedy. The set of kinaesthetic makig&g Hoffmann
weaves through the narrative shows Nathanael ggitirgain control over his body or
to move it forward. This is concomitant with hiskeof development as a writer.

The influence of Romantic writers

Hoffmann’s work belongs to and mediates the textsl aebates of German
Romanticism. In Europe, a massive cross-fertilgatof ideas took place between
artists, philosophers and scientists during a pedb political upheaval and rapid

paradigm-shift at the end of the eighteenth anditeetwo decades of the nineteenth
century. Hoffmann’s letters and diaries, which usthe his struggle to survive in the
teeth and aftermath of the Napoleonic occupationGarmany, testify to his

participation in these changes and exchanges ofddes, literature and culture. A
compulsive bibliophile, he acknowledged, among meattmer writers, the influence of

Novalis, Wackenroder, and Tieck (whom he knéWwYhis list is not in the least

exhaustive, but suggestive of the contextloé Sandmawithin Romantic literature.

18 See: Nicholas Royl&he UncannyManchester: Manchester University Press, 2088, @ohn M.
Ellis, ‘Clara, Nathanael and the Narrator,” pp.2L-1

" Hoffmann described himself as uplifted by the &lefSchlegel and Novalis in diary entries for 12
January and 17 April 1812, both written during Isoattillness. (1: 378, 407). The title and conteafts
his first published piece (1803), which purportd&oa letter from a monk to his friend, bear a bieta
resemblance to Wackenrode®sitpourings of an Art-loving Frial797). His own fairy-tales were
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In pursuit of the harmony of body and soul, Novas/ocated the breaking
down of barriers between art and science; feelimg) @ason; and the material and
spiritual world*® His Romantic novelHenry Ofterdingen(1802), encapsulates his
anti-binary way of thinking and demonstrates th@amtance to the early Romantics
of the genre of romance or quest. The novel’'s gaitest, Ofterdingen, has a dream
vision, in which a prophetic spirit inspires himtlwihe words: “World turns to dream
and dream to world®’ The vision sets Ofterdingen on his quest to becanpeet.
Hoffmann’s fiction similarly combines everyday lifeith the world of dreams.
However, their amalgamation is often uncanny, waemdovalis’s dream world tends
to be more mystical. As a polymath, Hoffmann hasselaffinities with Novalis’s
promulgation of encyclopaedic knowledde.The former's literary language
invariably merges auditory and visual images, cgltane and rhythm; and his broad
knowledge of literature, fine art, music, philosgphscience, technology and
psychology blends into and informs all his writiaugd musical compositions.

Wilhelm Heinrich Wackenroder and Ludwig Tieck’s Wooften focused on
the incompatibility of the artist’'s vocation withda necessity of living in a material,
peopled world. This tension between art and lifeepeatedly expressed through
metaphors of whole-and-part body movement, spashit@nmaintenance of balance,
together with the allegory of travelling. In Wackeder’'s Fantasies on Art for
Friends of Art(1799), for example, the musician, Berklinger,v&si to reconcile the
everyday demands of his life with his desire tochea dream-like state of
consciousness in which he can compdsde describes this higher consciousness in
terms of physical isolation and constriction of padovement, a position in which
even his hand would not be able to reach out andhta fellow human being (76).
Instead he gloomily perceives himself as attacbetthe¢ world for the duration of his
life, suspended like an Aolian harp, and subje¢h&vagaries of the wind in order to
make music (793> Wackenroder’s ‘A Wondrous Oriental Fairy-Tale abauNaked
Saint’ (1799) inFantasiesoffers another variation of kinaesthesia as a fntoti
represent the creative process. In this allegdrg, daint may be read as an artist
(whether writer, painter or musician) who has tcamsled the limitations of the
material world. He spins above the ground in “mygiairtling wheels of time” where
Art, personified, reaches out its “shining handsrfrheaven...so that we hover above
the desolate abyss in a bold position, betweendreand earth” (66-7). In this telling
example of poetic levitation, he physically vibmatevith anxiety and, after a
transfiguring experience, ascends to heaven inlianigem. Wackenroder’s imagery
unarguably influenced Hoffmann’s much more ironiegentation of Serapion Fhe
Hermit Serapion(1820). TheNaked Saintmay also have shaped the motifs of

influenced by Tieck’s and, in a letter to him in2D8 Hoffmann described Tieck’s collectidrantasus
as “magnificent”. See: Ernst Theodor Hoffm&elected Letters &. T. A. Hoffmanned. and trans.
Johanna C. Sahlin. Chicago: Chicago University Rr&877, pp.274, 300.

18 See Behler’'s commentary on Novalis’s encyclopaptitsophy: Ernst BehleGerman Romantic
Literary Theory p.287.

9 Novalis,Henry Ofterdingenyol. 1. Novalis’s Writings: The Works of Friedrichs vonrdanberg
ed. Richard Samuel and Hans-Joachim M&hittgart: Kohlhammer Verlag, 1960-88, p.319.

2 For example, Novalis'Brouillon, published in 1788-1799.

ZLwilhelm H. Wackenroder and Ludwig Tiedkantasies on Art for Friends of Att799. Deutscher
National-Litteratur, Historische Kritische Ausgab5. Berlin: Spemann, 1885, pp.75-9. All
subsequent references are to this edition andiaea @ the text.

2 |n Hoffmann’s novelTomcat Murr(1820-21), the name of the mad painter, Leonhatithger, is
probably a reworking of Wackenroder’s musicianeptsBerglinger.
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spinning and circles of fire iMhe SandmarNathanael has a similar mental obsession
with circles, but he gyrates inelegantly and tlas$formation of his consciousness is
downwards or away from the centre towards madness.

In historical accounts of German Romanticism, itaisfamiliar fact that
Wackenroder and Tieck planned their writing togettend Tieck published
Wackenroder’s texts after the latter’'s death. Tieels also influenced by the Schlegel
brothers, to whom he dedicated his collection afriss and fairy-tales called
Fantasus® The fairy-tales follow in the steps of Wackenrqdeut are often more
satiric, which would, no doubt, have had particid@peal for Hoffmann. Tieck’s
novel, Franz Sternbald’s Wanderindd798), exemplifies the Romantic theme of the
artistic quest. Sternbald, like Ofterdingen, joyséy indirect routes and makes
progress circuitously. The brief sketch of NovaWgackenroder and Tieck’s work
already suggests that the motif of body movemenhgther in a personal space or a
large spatial area, tends to be symbolic of theginaive process of creating works
of literature or other arts.

Hoffmann’s writing reveals its debt to these antiere novels and fairy-tales.
In The Sandmaimages of kinaesthesia and spasticity, in extresn@d even seizure,
correlate with Nathanael making progress and mgrkime during his troubled
journey from child to adulthood. Hoffmann’s fictiopersistently focuses on the
awkward or gauche bodily presence of artist figurepursuance of their arts. For
example, the old painter, Bickert, TThe Mesmeris{1814); the writer, Anselmus, in
The Golden Pof1814); the violin-dismantler, Krespel, @ouncillor Krespel(1819);
and the composer and musician, Kreisler, are ajsiphlly challenged, as well as
spiritually driven, when facing detours and setlsadkven Anselmus who, unlike
Nathanael, eventually reaches the dream kingdorAtlahtis, the world of poetry
(2/1: 321), is clumsy. His journey is tortuous, emtipted at one stage by
immobilisation inside a glass bottle. The commoratdee of all Hoffmann’s
wandering artists is that their travelling towaralsd entry into the realm of the
imagination demands as much physical toil as sgirielevation. Although, like his
fellow writers, Hoffmann used body movement as asttzetic metaphor for artistic
expression, he favoured grotesque variants of tiosif. Even though biographical
criticism has its limitations, it must be of somignificance that his own physical
hyperactivity gave him an especial awareness tfesssmuscle movemefit.

Since motoric functions of various parts of thedyp@nd travelling across
extensive spatial areas occur frequently as metapfuy the creative process in
German Romantic literature, it is not surprisinditml another variation in the motif
of the dance. For example, Heinrich von Kleistlegdrical storyOn the Marionette
Theatre(1810), is apposite and contrastive to Hoffmarnfte SandmanAlthough
principally a playwright, Kleist nevertheless pshied a collection of prose fiction in
1810. This collection engaged with contemporaryitigsl and the problems of
becoming a successful artist while living under tNapoleonic occupation of
Germany. The motifs of Kleist's storgoncern the beauty of physical movements
executed without conscious thought. The princi@aagr of a local theatre explains

% Ludwig Tieck,FantasusVol. 6. Ludwig Tieck:Collected WorksFrankfurt: Frank, Deutscher
Klassiker Verlag, 1985, pp.9-10.

24 Bleiler describes Hoffmann’s hyperactivity thu$he mobile features of higeeply lined face were
in perpetual motion . . . His hands and feet, sbared this activity, and the simile may have oezir
to the others at the banquet that he was likec ptippet in his movements”. See: Ernst Theodor
Amadeus HoffmanThe Best Tales of Hoffmaned. E. F. Bleiler. New York: Dover, 1967, p.v.
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to the narrator why he gives his engrossed attertidhe movement of marionettes
whose limbs swing like pendulums. The dancer “adttatl this movement was very
simple; that every time, when the centre of graws moved in a straight line, the
limbs already described curves; and that oftenthe whole puppet fell into a kind of
rhythmic movement which resembled danteThe force which “lifts” the limbs into
the air is greater than the one that “fetters” thenthe ground (559), whereas the
most light-footed of human dancers is weighted ddoyrbodily mass. The dancer
concludes that desiring the graceful movement pdigpet in motion is a worthwhile,
but eventually unattainable, gFal.

In comparison, Hoffmann’s automaton, Olimpia, mowuesstrict clockwork
time, imitating but not expressing human movemémta macabre reversal, her
dancing partner, Nathanael, becomes mechanised.Hdfimannesque emphasis on
the grotesquerie of the dance sets him apart frégist Both Kleist and Hoffmann’s
dancers, as representatives of artists in genfaiako reach their end-goal, but the
means to the end are different. Kleist's dance huaftithe string puppet suggests a
freely swinging weight that barely touches the gihuHoffmann’s Nathanael needs
to trust the weight and energy of his own body, chis capable of moving
sympathetically to music if it were not artificipljoverned by the automaton (3: 39).
Kleists motif is an image of transcendence, whittoffmann’s is one of
transcendence through groundedness. Yet both stz kinaesthetic metaphors to
symbolise the Romantic quest, whether the aim @d¢ate a dance, poem, painting or
musical composition. In summary, the examples alaveerecurrent enough to show
that German Romantics, alongside a vast rangehefr dtopes, did use metaphors of
kinaesthesia, kinetics and travelling to signifgativity. Hoffmann belongs to this
family of writers, while imprinting his own mark aheir shared mode of writing. If
awareness of the whole body in relation to itseld ahe space it moves in
(kinaesthetic awareness) is associated with wrigogtry (painting or composing),
then, conversely, bodily disintegration or spastics symbolic of loss of creativity.
Thus, by extension of this metaphoric schema, mtolaovement and violation of
body parts come to signify miscreation or loss kdativity. There is, certainly, a
distinctive emphasis inThe Sandmanon grotesque variants of kinaesthesia.
Oppositional motifs of spasticity and paralysis tims novella provide an ironic
counterpoint to images of progressive locomotion.

Callot’s grotesque engravings — irony and dynamic mvement

In literary and theatrical traditions the grotesagmbraces principles of digression,
paradox, oxymoron, comic relief and satire, angldigs itself in farce, low comedy
and burlesque. Writers such as Rabelais, CervaBtesne and Swift, all of them

% Heinrich Kleist, ‘On the Marionette Theatre, Hteinrich Kleist:Collected Works rankfurt: Miiller-
Salget, Deutscher Klassiker Verlag, 1980,555-63., p.556. All subsequent references atkiso
edition and are given in the text.

% Further formative influences on Hoffmann’s usehef dance motif may stem from Goethe’s
depiction of Lotte inThe Sufferings of Young Werthard Mignon inWilhelm Meister’s
ApprenticeshigGoethe 9: 469). See: Johann Wolfgang Goéthe,Sufferings of Young Werther
trans. Bayard Quincy Morgan. London: Calder, 19§133-4;Wilhelm Meister's Theatrical Mission
andWilhelm Meister’s Years of Apprenticeshifpl. 9. Goethe: Collected Works: Letters, Diaries and
ConversationsFrankfurt: VoRcamp und Jaumann, Deutsdtlassiker Verlag, 1992, p.469. See also
Broszeit-Rieger’s interpretation of Mignon’s eggada as a Romantic allegory for the production of
meaning: Ingrid Broszeit-Rieger, ‘Practice and dityeof Dance in Goetheleister’ Neophilologus
90.2 (2006), 303-20., p.316.
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favourites of Hoffmann, worked in the genre of tretesque. The work of painters
and engravers also fed into Hoffmann’s perceptibartistic form. As has been well
documented, he chose to model the themes and ws&uof his writing on the
illustrations of French engraver, Jacques Callohose original carnivalesque
illustrations he first saw in Berliff. He dedicated=antasy Piece$1814), his first
collection of novellas, fairy-tales and musical eohetes, to Callot, expressing his
passionate interest in the engraver’'s dancing demoeasants and clowns, and the
burlesque figures of theommedia dell’ art€2/1: 17-18). Unarguably, the influence
of Callot had a residual effect on his second stafjection, to whichThe Sandman
belongs.

Hoffmann was particularly inspired by Callot’'s eaging, The Temptation of
St. Anthony in which “thousands of figures come to life” afgtride powerfully
forth” (17). He confessed that he could not getugimoof Callot’'s grotesque forms,
which “emerge beside each other, even within edlbrpyet without confusing the
eye, so that individual elements are seen as swthstill blend with the whole”(17).
Above all he wished to emulate Callot’s irony bessguhe averred, it combines the
fantastic with common subjects from everyday lifel &derides man with his paltry
works and endeavours” (18). In both versions ofldfal St Anthonyengraving,
hybrid creatures mingle with human beings, all leénh energetically engaged in
mundane, nightmarish or scatological activities.eréh are multiple Bosch-like
vignettes of balletic demons that dance, fly orglarfrom precipices and towers,
while peasant dancers step it out firmly on theugth Perhaps vestiges of these
grotesque motifs find an attenuated expressiorhé genultimate episode dthe
Sandmarwhen, after Nathanael has pushed her over, Klddslan to the parapet of
the tower until rescued, for longer than human ngfife could endure. Callot’s
fantastic world defies gravity. The visionary amigal features in his picture, which
influenced Hoffmann so much, are transmuted intoatize themes and composition,
and replicated in Nathanael's demonic behaviouthertower.

Hoffmann eventually possessed prints of Call@fessanian Dancegirca
1621 sequence’. These engravings of ballet dancers encapsulatelythemics of
balance. They execute arabesques with speed angiyenile at the same time their
suggested phalluses and carnival masks provideoait icomment on their fluidity
and beauty of movement. Their bodies are grotegquistorted, but they are also
poised in a spin. They combine elements of kmdhni the clown, andoalli, the
dancer. Their masks appear to enlarge the eyeslangate the nose. Metaphorically,
eyes and noses are phallic, but also carnivaledgasks limit the vision of the
wearers, deceive onlookers about the identity ef wearer and give licence for
temporary aberration and transgression.

The mood of menacing comedy in Callot’'s figurestrgaceable inThe
Sandmanin the character, Advocate Coppelius, the princgdent of the plot. He

27 Although Hoffmann admired Hogarth as a satiricsarhe chose Callot’s engravings as a model.
Walter Scott in 1827 condemned Hoffmann for préfgrthe work of Callot, whose “garden”
produced “wild and fantastic weeds”, to those ofjbith, whose “garden” was “carefully cultivated”
and testified to his moral fibre. See: ‘On the Supéural in Fictitious Composition; and particujadn
the Works of Ernest Theodore William Hoffman (si¢l.ondon Foreign Quarterly Reviewl (1827),
60-98., p.94.

% See: Gerald Kahadacques Callot: Artist of the Theatrathens: Georgia University Press, 1976,
pp.11-20, figs 1-24. Hoffmann had the prints reramgd and simplified as illustrations for his
Princess Brambilla: A Caprice in the Style of JaegCallot(1820); see: Lucia Ruprectdances of
the Selfpp.74-95.
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does not dance, but his heavy gait and repeatad tve the stairs over many years
prompt the child, Nathanael, to identify him as 8sdman. His massive head, large
nose, a pair of piercing eyes and wig of inadeqaai® mark him out as grotesque (3:
15). His hairy hands and hissing voice also tettiky children in Nathanael’s family
(16). In the penultimate episode on the tower, Baid perceives Coppelius to be of
variable size, both microscopically small at thetfof the tower and then rising to the
size of a giant (49). This metamorphosis reinforties idea of distortion and
instability. Professor Spalanzani, the fraudulentkster who, together with
Coppelius, made the automaton, also has piercieg agd an ill-proportioned body.
There are discernible resemblances here to Caléstigees of dwarf figures called
Gobbi (1616), all of whom have beady eyes within large mask-kkerounds, and
absurdly misshapen heads and bo#fiéEhe scene on the stairs when Coppelius and
Spalanzani fight for possession of the automatceutbentic slapstick farce (3: 44).
Both of these characters are figurative of artisause they are artificers as well as
academics, and both are roundly mocked. The poathddael, also cuts a comic
figure who absurdly careers off course but, as edgoelow, lacks their powerful
gaze. This web of motifs which links body dynamickwning and looking gives
Hoffmann the scope to lampoon the aspiring artisb strives to create, but fails to
keep a sense of equilibrium in the process.

Hoffmann’s use of Callot-like grotesques in therapées above brings to the
fore the invariable alliance between kinaesther@ lanetics inThe SandmanThis
motivic connection has a negative side which subwvre idea of bodily wholeness
and co-ordination and includes violent dismembetmanimated body-parts, and
inanimate objects injected with movement. The pattes so persistent that
kinaesthesia and kinetics begin to emerge as wtégrthe themes of the novella,
rather than being merely decorative. Hoffmann ipdiably knew that the grotesque
could be used as a satiric tool, and had a streogepsity to mock anything self-
congratulatory® His own version of the grotesque is distinctivdijnamic. Eyes, in
particular, are often grotesquely relocated in ggdagnnatural to them. Much critical
attention has been accorded to the ocular groteisgtiee novella, but the particular
emphasis here is on the kinetic distortion of thieol body and is directed at
exploring Hoffmann’s handling of Romantic Irorfy.

The childhood trauma, which shapes Nathanael' sdulite, begins with the
wrenching and twisting of his joints in their sotkeas well as with a threat to his
eyes. In the letter that opefifie Sandmanhe relates how, as a child, he secretly
watched his father engaged in an experiment withp€bus, a visitor to his family
home whom he dreaded. What he saw shocked him sb that he fell out of his
hiding-place. Hoffmann’s own pen-and-ink sketchho$ scene captures the imminent

2 See: Gerald Kahadacques Callgtpp.92-4, figs. 70-6.

%0 See: Ernst Theodor Hoffma8elected Letter.324 When accused of libel in his novellaster
Flea (1822), Hoffmann wrote a letter from his deathbedefence of its publication. The defence
qguoted Karl Flégel's A History of Grotesque Comddy88). Hoffmann’s endorsement of Flégel's
theories suggests that the motif of the grotesnumsi own work was consciously chosen, fully
informed and symbolic.

31 See: Wolfgang Kaysefhe Grotesquepp.71-6; Siegbert S. Prawer, ‘Hoffman’s Uncannie&,’
p.303; Maria M. Tatar$Spellbound: Studies on Mesmerism and LiteratBranceton, New

Jersey: Princeton University Press, 1978, p.13@nYe, J. K. Holbech&ptical Motifs p.88; Detlef
Kremer,E.T. A. Hoffmannp.84; Frederick BurwickThe Haunted Eyep.264-5 and Martin Willis,
Mesmerists, Monsters, and Machines: Science Fiamahthe Cultures of Science in the Nineteenth
Century Ohio: Kent State University Press, 2006, pp.55-61

© JLS 2009. All rights reserved. Not for unauthedslistribution. 9
Downloaded from <http://literatureandscience.resegtam.ac.uk/journal/>



Journal of Literature and Scien@(2009)  Scullion, “Kinaesthetic, Spastic anmattal Motifs”: 1-22

moment as Nathanael peeps out with a startled ssipre from behind curtains, just
before he tumbles from his hiding place to the (& 17, 921 - fig. 2). Coppelius
then seized him, manipulated his hands and feetatdned to take out his eyes,
hurled him towards the furnace, singed his hair @gght up lumps of coal to throw
in his eyes. Brantly's critical reading that Coppel and Nathanael's father are
attempting to make a homunculus is expedient beciapsovides motivic cohesiofi.
The fictional Klara’s suggestion that the scientiixperiment is alchemical does not
explain Coppelius’s interest in joint-articulatiand artificial eyes. Violent movement
and physical violation are often associated withamgation, or creativity that is out of
joint in Hoffmann’s work. For example he uses tame metaphor ifthe Mesmerist
published two years earlier, in which the tormengetist, Bickert, describes his
dream of a devil taking him apart “like a jointegippet”, to see how it would look “if
a foot might grow out of my neck or my right armgii be joined to my left leg”
(2/1: 190). InThe Sandmanthe body in a state of trauma brings on temporary
paralysis. In his letter to Klara, Nathanael désesihimself as motionless, as if held
under a spell or “pressed under a heavy, cold st$el6, 19) while he watched
Coppelius at his furnaceéfter being violated by Coppelius, a convulsion geb
through his limbs and he blacked out. Later, afieraccidental explosion that killed
his father, Nathanael became unconscious. His edelytification of the Sandman
with Coppelius sets up a cycle of terror, tremhlipgralysis and recovery, which is
repeated until he dies.

Nathanael’'s ability, or lack of ability, to conkiuis body, is reiterated in many
ways inThe SandmanHoffmann’s use of this kinaesthetic motif is ma@mplex
than a simple analogy between mastering dance mawvsnand taking control of the
creative imagination. For example, the scene ofldhk dramatises, among other
things, the danger of losing touch with human pteldly and retreating into the
solipsistic world of fantasy. Nathanael succeedsxacuting a dance with Olimpia,
but he never gains control over the maelstrom obtemns that rack his encounters
with her/it. He does not achieve a conscious stateental or physical equilibrium in
the material world. This state of balance has &g with the contemporary aesthetic
of “Besonnenheit”, which might be translated agsact level-headedness or self-
restraint® The unbalanced Nathanael dances under the illusian Olimpia is a
physical entity, and it is the brutal shatteringtlwdt illusion which tips him towards
madness. An informative comparison lies in HoffmanKapellmeister Johannes
Kreisler, the central human character in Hoffmamm'gsical essays and anecdotes,
Kreisleriana(1814), and his novel,he Life and Opinions of the Tomcat M{&B820-
1). Kreisler's gait demonstrates that a kind ofeesial weightlessness, such as
Wackenroder’s saint and Kleist's string puppetsspss, is not a prerequisite for the
imaginative leap into writing poetry or, in Kreisk case, into composing music.
Kreisler never overcomes his jerky movements. Nugless, he acquires enough
physical co-ordination (to use the kinaesthetic ifhoto control his creative
imagination within the confines of the visible aathgible world. Speaking of himself
in the third person, Kreisler explains his nam#his much-cited quotation:

You cannot get away from the word Kreis, a cireleg heaven grant that you
may then immediately think of those wonderful @&clin which our entire

32 See: Susan Brantly, ‘A Thermographic Reading of FA. Hoffmann’s The SandmahGerman
Quarterly, 55 (1982), 324-35., p.326.
% See Friedrich SchlegeaTharacterisation and Criticisppp.37, 151.
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existence movegnd from which we cannot escape, even should we t@an
resist. Kreisler circles in these circles, and @ymvell be that, tired out by the
hyperactivity of St. Vitus dance which constrainsihand battling with the
dark inscrutable power which circumscribed theseles, he often yearns . . .
to free himself. (5: 78)

After long years of apprenticeship, the mature &legilearns to accept material and
psychological parameters, and to harness his chaiions within them. His truly
inspired moments of musical composition fluctuaithva sceptical view of himself
and the world. Within the parameters of Romantny;, Hoffmann presents him as a
figure of funanda composer of beautiful church music.

By comparison, the adult Nathanael teeters on dlge @f madness when he
dreams of Coppelius touching Klara’s eyes as theydsat the altar. The burning eyes
leap into his breast, while Coppelius “hurls hinoia circle of flames” (3: 31). Later,
in a horrific adaptation of the Pygmaliamyth, Nathanael watches the tearing apart of
the mechanical doll, Olimpia. Spalanzani picks ep éyes fallen from their sockets
and throws them at Nathanael's chest, “Now madseszed him with its red-hot
claws and entered his inner being, tearing his nongieces”. His vision of a horrific
dance causes him to shout at her “Spin fiery dilCeme on! . . . Spin wooden dolly,
hey, spin . ..” (45). He hurls the same insuKlaira before pushing her over the edge
of a tower in the penultimate episode of the nareatNathanael’s vision of spinning
in flames symbolises the elevated state of consoess from which the artist
creates’ His flights of imagination, so disapproved of biata, produce a poem that
conjures up further deadly visitations from the @aan and augurs his own death.
However, as events unfold, Nathanael fails to adrbe kinetic energy of spinning or
the white heat of inspiration. He does not learnmi@noeuvre himself like Kreisler.
His uneven decline from inspired poet to raving mad is charted in a mock-heroic
way, graphically dramatised in scenes where hes lieethe ecstasy of poetic ideas,
dances in turgid fashion, and leaps about “likerenented animal” (48).

Hoffmann’s appropriations from science and technolgy

Metaphors of violent body movement are repeatespeated with a crisis in poetic
vision in The SandmanAs a variation, sensitive trembling and flowingeegy
(possessed by the fictional narrator) indicate plog¢ential for poetic inspiration.
Catherine Minter’s detailed correlation betweenstd sensibility in eighteenth- and
early nineteenth-century German literature and wWwk of several influential
scientists, is certainly relevant hetf2 For example, of the neuro-physical science of
vitalism and the vitalist Albrecht von Haller, sheites “[he] provid(ed) what to the
eighteenth-century mind was strong evidence thamntirves are hollow fibres filled
with a subtle fluid (the nervous fluid or vital gfs) rather than solid vibrating

‘strings™. % It is highly probable that the paradigms of viali influenced

34 See Brantly’s pertinent analysis of Hoffmann’s aéenetaphors of heat, fire and flickering light as
symbolic of poetic inspiration and, conversely, &el darkness as associated with its destruction:
Susan Brantly, ‘A Thermographic Reading.’ pp.332-3.

% Contextually, sensibility means “hair-triggereehsitivity and “an intense emotional responsiveness
to beauty and sublimity, whether in art or natu@ge: M. H. Abramsi Glossary of Literary Terms

Fort Worth: Harcourt & Brace, 1993, pp.190-1.

% Catherine J. Minter, ‘Literary ‘Empfindsamkeit’ @iNervous Sensibility in Eighteenth-Century
Germany. The Modern Language Revig{2001), 1-15. 9 Feb. 2008.

© JLS 2009. All rights reserved. Not for unauthedslistribution. 1
Downloaded from <http://literatureandscience.resegtam.ac.uk/journal/>



Journal of Literature and Scien@(2009)  Scullion, “Kinaesthetic, Spastic anmattal Motifs”: 1-22

contemporary received understanding of the uniather than the separation, of body
and mind. In brief, the human brain was judgedddhesensorium commund@s the
seat of sensation, treensorium commun&as regarded as the percipient centre to
which sense-impressions were transmitted by theeseiThe sensorium was believed
to operate through one unified sense, which fusierentiated stimuli. The vitalistic
driving force of perception was thought to be flegland emotion, rather than reason,
cognition and abstract thought. This medico-scientinderstanding of the sensorium
informed the contemporary cultural validation ofalihtriggered” sensibility, which
was considered a great virtue of character, unfeisdged to excess (3-8). Minter’s
analysis of how Jean Paul Richter and fellow wsiteppropriated the vocabulary of
eighteenth-century German neuro-science in ordexpsess Romantic sensibility is
helpful in understanding Nathanael and the artistsepresents (2, 8-8)As one of
these writers, Hoffmann himself had a detailed Kedge of contemporary science,
medicine and psycholog¥. His descriptions of Nathanael's sensibility andhith
triggered” responsiveness to any situation conflatedical and Romantic
terminology. Nathanael’'s hypersensitivity is conjy muscular, neuraland
embodied in his life as a poet. It is, thereforeylly significant that he “trembled”
when Coppelius climbed the stairs (3: 13); andt“feimself shake in his innermost
heart” when Coppola knocked on his door (34).

In addition to his familiarity with eighteenth-cemy medical science,
Hoffmann was fascinated by the mechanical bodiesutdmata’ He admired their
ergonomics and made use in his literary writingtlodt brief moment when the
onlooker could not be quite sure whether they weeehanical or sentient, dead or
alive®® A compelling example ifThe Sandmamccurs when Nathanael associates
Olimpia with the legend of the dead bride (40).tHéreud, one can anachronistically
and confidently describe such moments as “uncafinyowever, in historical
context, the contemporary reader, unlike the writgght well have been more aware
of the reputation and popularity of automata thaouwrent neuro-scientific ideas. It
is likely, though speculative, that Hoffmann’s maeadership did not theorise too
deeply about the uncanmspects of the novella, but rather, simply enjoyles
“shudders” that the story engenders in a similay veaenjoying the spectacle of a
working automata. Whether one takes a historicistpsychological interpretive
approach tdNathanael’s downfall, it is clear that the releakais repressed fears and

<http://www.encyclopedia.com/doc.1G1-80448776.h#mp.2. All subsequent references are to this
edition and are given in the text.

37 Jean Paul Richter wrote the Foreword to Hoffmafirés story collection.

3 Maria M. Tatar, ‘Mesmerism, Madness, and Death.iif. A. Hoffmann’sThe Golden Pot Studies

in Romanticism14 (1975), 365-89., pp.366-7.

39 Hoffmann visited displays of working automata iarizig (1801) and Dresden (1813). See Kremer's
account of Hoffmann'’s precise knowledge of autonaaa artificial intelligence: Detlef Kremer,

E.T.A. Hoffmannp.68. Hoffmann'siovella, Automatg1819), explores extensively the contrast
between the Romantic artist and working automata.

“° Todorov cogently argues that the reader’s unaestaihether a fictional character or situation is
“real” or supernatural produces the literary ungarsee: Tzvetan Todoro¥he Fantastic: A Structural
Approach to a Literary Genrarans. R. Howard. Ohio: Cleveland University Bre973, p.26.

1 Robertson reads Hoffmann’s reference to the unchegend of the dead bride as an allusion to
Goethe’s poenthe Bride of Corintl{1798), seekE. T. A. Hoffmann: The Golden Pot and Other Tales
ed. and trans. Ritchie Robertson. Oxford: Oxfordversity Press, 1992, p.403. Kremer also remarks
on the uncanny effect when a mechanical doll triggefantasy of creative power that collides wigh i
extreme opposite — the horror of death, see: D&tiemer,E.T.A. Hoffmannpp.68, 81-2.
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desires is largely triggered by the incongruous eneents of a mechanism that
simulates human kinetics.

Contemporary technologies that made possible tbgegiron, magnification
and distortion of images were also adapted and rni@gloas literary motifs by
Hoffmann. Phantasmagoria and magic lantern shows atethe height of popularity
in Europe in the late-eighteenth century. Hoffmdmmself designed and executed
phantasmagorias for the Bamberg The#tralongside many references to these in
his fiction, the affectionate portrait imomcat Murrof the necromancer, Master
Abraham, bears witness to Hoffmann’s enjoyment etimanisms, illusion, mirrors
and magic. Surviving antique magic lanterns betrer mechanical movement as
each wooden-framed glass slide is inserted. Thoengblutionary in their time, their
projected images are jerky and unsteady. This stgdkat Hoffmann’s literary use
of optical distortion must have had an even strorggntemporary impact than is
obvious to today’s reader. Moreover, transportatio a dream world through visual
illusion is a compelling metaphor for Romantic seandencé® The kinetic motifs of
The Sandmaaptly suggest that Nathanael, as a representdtiaik Romantic artists,
needs to negotiate the flickering, phantasmaganages of his mind in order to
render his visions in palpable form.

With the overlapping motion of magic lantern slidéise phantasmagoric
grotesque inThe Sandmarmerges together motifs of mobile eye-balls and eye
spectacles. Another variation of these ocular gntat anotifs, which are synecdochic
of disembodied eyes, is a pocket-spyglass. Coppetipersonating an Italian pedlar
of optical goods named Coppola, spread out theskefing, gleaming “eyes” on
Nathanael’'s table, where they “stared at Nathanaeland flaming glances jumped
about ever more wildly and darted their blood-ragst into Nathanael's breast (3:
35)* Hoffmann creates a macabre theatrical scene apeiog/Coppola, in clown-
like fashion, takes more spectacles from his widekpts than one coat could be
expected to hold. This scene is a fine example amahtic Irony, described by
Schlegel as combining jest and seriousness (108, Nathanael’s failure to sense
anything comical, however black, in the pedlar'sf@enance renders him vulnerable
to manipulation. Before the confidence tricksteavies, he gives Nathanael the
pocket-spyglass so that he can see Olimpia in diosgs. The spyglass is a literal
object, a metaphand a performative agent, which drives forward the raatam of
the plot by increasing Nathanael's manic behavimud facilitating his death. The
motifs of kinaesthesia and kinetics come into playyet another variation here
because a spyglass appears to cause distant digjdetsp forward in one bound. In
the penultimate scene on the tower, Nathanael aréeivly directs his spyglass onto

2 See: David Charlton, e, T. A. Hoffmann’s Musical Writings: KreisleriariBhe Poet and the
Composer, Music CriticismCambridge: Cambridge University Press, 1989, .[15&¢ also Myrone’s
account of contemporary German phantasmagoria antiviMyrone, Christopher Frayling and Marina
Warner,Gothic Nightmares:Fuseli, Blake and the Romantiagimation London: Tate, 2006, pp.146-
7.

“3 Castle encapsulates the connections betweenit@ghantasmagoria and the nineteenth-century
poetic imagination by noting that it “conveyed eiifely . . . that state of neurasthenic excitenient
which images whirled chaotically before the inwaye, impressing on the seer an overwhelming sense
of their vividness and spiritual truth”. See: Te@gstle,The Female Thermometer: Eighteenth-
Century Culture and the Invention of the Uncanxgw York: Oxford University Press, 1995, p.159.
* That the fictional narrator, refracted through I8paani, calls Coppola Coppelius (3: 44-5), shows
they are one character. Metaphoric interpretatodri@oppelius impersonating Coppola invite ideas of
doubling and the doppelgéanger.
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Klara standing by his side, causing a grotesquelgrged image of her to jump into
view. Although the narrator does not spell out eaasad effect, it is the suddenly
enlarged image of Klara which initiates Nathanagfial manic episode, in which his
muscles convulse and he pushes Klara over the gtaf@mpwhich she clings for dear
life). This precedes Nathanael noticing Coppelietow the tower, goading him to
jump to his death. Thus, his whole body is distdrb@ot solely his eyes (49). The
grotesquely distorted telescopic image and NathHanaedily dysfunction are closely
associated just before his definitive paralysideath.

Furthermore, The Sandmanmakes a figurative link between travelling
circuitously, circling, climbing steps and staiasid pushing a lever, which are related
kinaesthetic metaphors through which Hoffmann esgee, rather than theorises, his
perception of Romantic aesthetics. An initial canbtéor this is the contemporary
scientific research into electricity and the popuwhsession with animal magnetism.
Many critics have noted Hoffmann’s use of the meshemagnetiser, magus or
magician as representative of the artist, for exanfgban in The Mesmerisand
Count S--i inThe Uncanny Guest820% The mesmerist was believed to have a
powerful gaze, which caused the person gazed uponot/e involuntarily. Webber
relates artistic creativity and electrical magmatia the following way:

Hoffmann’s tales recurrently set up magnetic fieddsl electric circuits

in order to galvanise fictional life. . . . Not grthe electric eye, but also
discursive power, the charged narrative, takesagadveffect. Through

the electric conduction of the story the narratmable to subject his
readers or hearers to his mastery. . . . By opgrdtie right levers,

[Hoffmann] contrives to induce live currents inttet narrative

machinery and to vivify the automaton. (155)

Although the leverage metaphor is not prominenthe Sandmarexcept as a parody
in Olimpia’s clockwork mechanismiHoffmann frequently used the idea of fine
adjustment or fine-tuning to suggest the creatioegss of lifting the artist to higher
levels of consciousness and of sustaining the reiadbigher realms of the poetic
imagination?® The sense of force and danger in these electdndl mechanical
metaphors is strong, and the potential for thetu@grocess to double-back and
electrocute or crush the artist is ever preseng @tcentric artist figure, Councillor
Krespel, exemplifies the artist who has curbed #xeesses of his own (and
temporarily his daughter’s) creativity in orderdiay relatively sane. He combines to
perfection a physical condition characterised balantary gestures, jerks and leaps,
together with a disposition that is attuned, likelightening conductor”, to the higher
realms of the imagination (4: 54).

> For readings of Hoffmann’s symbolic use of messrarisee Liane Bryson, ‘Romantic Science:
Hoffmann’s Use of the Natural SciencesTime Golden PotMonatschefte91.2 (1999), 241-55.,
p.243; Maria M. TatarSpellboundpp.132-42; Andrew J.Webbdrhe Doppelganger: Double Visions
in German LiteratureOxford: Oxford University Press, 1996, pp.148-18ikgbert, S. Prawer,
‘Hoffmann’s Uncanny Guest,’ p.303; Martin Willisjesmerists Monsters and Machinpp.54-61.
“%In fictional discussions about literary principlestween the Serapion brothers, Hoffman uses the
lever and circle motifs together. He combines them in a dialoguk¥dhg the anecdote, The Hermit
Serapion (1819) to describe the poet, Serapion,pgnmanently inhabits his own imaginative world,
unaware of the “lever” and the “circle” of the m@aa¢world around him. Unlike Wackenroder's naked
saint, who becomes the apotheosis of the artisgp8m is much ironised by Hoffmanmie Serapion
Brothers4: 68).
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In The Sandmathe eyes of the artist figures, Coppelius and 3yzalai, have
mesmeric powet’ As briefly alluded to earlier, Coppelius’s “greshicat’s eyes” and
Spalanzani’s “small, piercing eyes” have life-chageffects on those around them.
Coppelius/Coppola displaces his magnetic influenttethe optical lenses he displays
to Nathanael. The influence of these multiple eyedNathanael is galvanising and
destructive. In contrast to these artist figureatidnael’s eyesight is dull, which he
puts down to juvenile terror stemming from witnegsiCoppelius and his father
engaged in experimentation (3: 8)In the long term, this experience stunts his
growth as a poet. As an alternative to a Freuddading of eyes as a phallic motif, his
pale eyes and fear of losing his eyes form padroextended metaphor concerning
the lack of poetic power to inspire his listenétassionate reading of his poetry to the
two women he loves fails to activate either theomaton Olimpia, or his fiancée
Klara, except for eliciting her disgust. Both atatie in different ways. Klara’'s only
extreme involuntary physical exertion occurs whesthidnael pushes her over the
parapet. She is invariably composed as if for araor tableau (28, 49). Olimpia, in
a comparable way, is either stilted or immobileaher spring mechanism has wound
down?® Neither Klara nor Olimpia is “endowed with an etexal current sufficient to
charge the atmosphere” of the novella, or “spaekithagination” of the writer, as are
many muse-like women in Hoffmann’s wotk.On the other hand, the fictional
narrator ofThe Sandmagains control over “the swirling bustle of mulgphbstract
forms” in his head and searches for effective, lyiglhharged words to givéan
electric shock™o his readers (26). The kinetic imagery of swgliand electrical
current symbolises the search for a concrete formvhich to express the Romantic
imagination. The narrator, who may be taken asnaposite of successful artists, taps
into the energy and moving chaos of his imaginatiancontrast, the words of the
poet, Nathanael, are only intermittently “elecead or “electrifying”.

Romantic antics and artistry in Hoffmann’s stories

Metaphors of suspension and level-headedness,ywided by German writers at the
beginning of the nineteenth century as part of theveloping discourse of
Romanticism, are also reworked by Hoffmann. A comnRomantic “principle”
urged artists to maintain a state of balance beitlee spiritual and the material. One
of Schlegel’'s maxims, for example, states thattthe Romantic artist is suspended
between two spheres. Temporarily balanced betwesatice chaos and order, he is
empowered to “hover in the middle on the wings oétic reflection” (116, 182-3).
Clearly this concept of the creative process highéness and airiness not present in
Hoffmann’'s The SandmarEven in his musical writings, which employ theaigery

" Tatar traces the mesmeric influence of many “mtgmpersonalities [with] a penetrating gaze and
basilisk-like eyes” in Hoffmann'’s fiction, but naiith regard toThe SandmarMaria M. Tatar,
Spellboundp.130.

8 Although Ruprecht’s argument about the effectyafseand kinesis ifihe Sandmais illuminating,
her claim that “Olimpia and Coppelius are beinglightely kept animate by the protagonist’s burning
gazes, and by the glowing colours of his writingahnot be substantiated. See: Lucia Ruprecht,
Dances of the Selp.70.

“9 Belgardt's claim that “the most comprehensive niregof Olimpia” is “the embodiment of a
spiritual world of higher understanding and pereptof the poetic ideal” is not convincing. See:
Belgardt, Raimond, ‘The Artist and the Puppet: Talgaan Interpretation of Hoffmann'®er
Sandmann German Quarterly42.4 (1969), 686-700., p.692.

* Tatar usefully describes several “electrical mtjseho offer a stark contrast to Klara and Olimpia:
Maria M. Tatar,Spellboungdpp.127-30.
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of rarefied flight to signify Romantic transcendenmore persistently than does his
prose fiction (2/1: 53, 4: 103-4), Hoffmann st#ltains the notion that the composer,
or artist of any kind, achieves “flight” only aftean apprenticeship. Hoffmann
describes Beethoven’s instrumental music and GIMdgart and Spontini’s operas in
this way.>! He observes that creative genius cannot be tabghtneither, without
considerable development and practice, can theibgdwdmposer “walk on his own
without the need for a leading rein” (5: 627). Tp@nt need not be laboured that
Nathanael's flights of the imagination are everjuabortive. He cannot hold
together two opposing ideas of poetic inspiratiod groundedness; neither can he
sustain an ironic view of himself and the experanivorld with all its complexity
and ugliness.

The aesthetic concept of airy suspension was feaddilable to Hoffmann in
contemporary fairy-tales. He regularly reworkitronise Romantic images of flying
and breaking the bounds of eatthindeed, the artists in his fiction are frequently
shown to need the weight of self-irony to keep tlsame. The painter, Bickert, The
Mesmerist is one such pragmatist. Ottmar, an enthusiashan novella, describes
reaching the higher realms of imagination in teohslimbing a step-ladder. Bickert
mockingly observes that “Once we believe we ardgeghigh . . . we tumble down
disgracefully and, through the giddiness which detsl of us, we realise that the thin
air in these higher regions does not suit our hdsgds” (2/1: 193). The German
word for giddiness, “Schwindel”, is a pun meaningttb giddinessand swindle or
deception. Thus, the metaphor of falling emphadisesangers of solipsism and the
guestionable rewards of a Romantic dream world. diakgue between Bickert and
Ottmar is also “Romantic” in a formal, structuranse by anticipating how, in the
later collection, The Serapion Brotherg1819-1821), Hoffmann intersperses and
embeds his artistic formulations between and wigtories. The dialogical structure
of the four volumes oThe Serapion Brothergyypifies the Romantic aesthetic which
favours fragmentary writing that mixes genres aisdalirses”>

One of the main contributors to aesthetic disaumssif Serapiontic principles
is the narrator, Theodore, who describes the Ramarttst in this way:

| think that the bottom of the ladder to heavenadmich one wants to climb up
into higher regions must be grounded in life, sat #veryone is able to climb
up. If, having climbed higher and higher, he [thids then finds himself

within a fantastic magical realm, he will come #&libve that this realm too is
part of his life, and that this realm is actuale tmost wonderfully beautiful
part of it (4: 721)

*1 Hoffmann praises Beethoven’s high degree of “Basoheit” (circumspection) as well as his true
genius (2/1: 55). Appositely, Benert analyses Haffimis ecstatic review of Beethoven'’s Fifth
Symphony by drawing attention to the convergent@wgitional concepts which underpin Hoffmann’s
critical position, and by arguing that Hoffmann@ement: ‘Beethoven’s music operates the lever of
fear, of horror, and pain, and awakens the infipdarning that constitutes the essence of
Romanticism’ (2/1: 54), “couple[s] evocations oé timfinite with allusions to the mechanical”, see:
Colin Benert, ‘Dividing Time: Musical Memory andelDis-closure of Fate in E.T.A Hoffmann’s
Automata’ Studies in RomanticisM5 (2006), 559-634., p.613.

2 See Chapin’s reading of Hoffmann’s use of metaighelevation, not as connoting escape, but as
suggesting intensification of experience withirirgke, material world: Keith Chapin, ‘Lost in
Quotation: The Nuances behind E. T. A. HoffmanmegPammatic Statementaliber: 19"-Century
Music, 30.1 (2006), 44-64., p.48.

%3 Schlegel describes this Romantic aesthetic byrmgiexamples from Dante, Shakespeare and
Cervantes, see: Friedrich Schledgeharacterisation and Criticispp.337.
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This kinaesthetic metaphor is illuminating in rejpect with regard tdhe Sandman

It is a banal observation that most of its charactl® not live or work on the ground
floor of buildings. This entails much use of stassd steps, giving Hoffmann the
scope to introduce the Gothic menace of footsteg®iag on the stairs, and the
gruesomely macabre effects of fighting on stairsfadling from a height. By the
penultimate episode, the recurring preoccupatiai wanetics and contractile body
movements renders the spiralling steps within éedeincircling parapet at the top of
the tower particularly resonant.

Bickert and Theodore’s metaphor of climbing, orem@any that Hoffmann
uses to illustrate his aesthetic principles, suggémt the artist who separates himself
from t?4e rest of humanity loses touch with eitheboth the infinite and the material
world.

Nathanael's fall from the tower is figured in thmetaphoric ladder.
Theodore’s kinaesthetic verbs, “aufsteigen” (tontdior rise up) and “aufklettern” (to
climb or clamber up), imply the physical and segsaffort required by the writer to
progress. Fluency of movement is not necessarycdotrdination between eye, hand
and foot is. Such kinaesthetic control has to bkolaed after and learnt.
Simultaneously, (the Serapion brother) Theodoraldidal reference to Jacob’s
Ladder between heaven and eafBeresis28: 11-19) invokes the notion of ascent
and controlled descent as symbolic of poetic irg@n. By transferring the concept
of Jacob’s mystical dream to the artist’s task,0duee’s comparison encapsulates the
special gifts of the artist as a mediator betwegantsand matter. Climbing up and
down the ladder implies both the need for some ee@f kinaesthesia to prevent
precipitous descenand an elevated vision to lift the poet, painter or smian
upwards.

Nathanael's intermittent spasticity weakens hiditgbto ward off either
internal or external invasive forces. He fails tlafice within the circle” (5: 78) of his
life.>®> He cannot stay balanced nor make progress in arection. His final
(down)fall, both from the tower and the metaphdeaider, follows a long tradition of
mock-heroic romance narratives in which the helts fshort of his aspirations. In
accord with the positional motifs of the circlegtlever and the laddeFhe Sandman
shows that the pathway between the spiritual ardnhterial world is a continuum
where the poet wanders back and forth, acrosspoand down. The kinetic and
kinaesthetic motifs suggest that the maturing tastisves to avoid a divided life. He
positions himself medially and travels expansivélie chooses to move along a
continuum, instead of delimiting himself, in binaashion, to the mundane on the
one side or the infinite on the other.

This interpretation of motor-muscular co-ordinatiand three-dimensional
movement as Romantic motifs differs in emphasisnfr®. Murray Schafer’s
comment that “[e]xtension horizontally into spasealmost unknown” in Hoffmann;
and also from Mirjam Jool¥’s reading that Hoffmanpsesentation of creative

** Hoffmann was much influenced by the Romantic ithea an aesthetic principle was not rigid, but
rather “a mental view, a visual perception, andaiall a systematisation or construction of treults
and contents of knowledge”, see: Ernst BeltBarman Romantic Literary Theqry.77.

% For philosophical corroboration of this argumesste Chapin’s account of Hoffmann’s circumscribed
world in terms of contemporary German positive ldea: Keith Chapin, ‘Lost in Quotation,’ p.50.
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inspiration is invariably a “two-fold” movement upwds>® However, the analysis
offered here is consonant with Hoffmann’s professeahiration for Callot’s aesthetic
practice of creating pictorial compositions “frofmetmost heterogeneous elements”
(2/1: 17)°" A close literary equivalent of Callot's spatialif design occurs in
Hoffmann’s first story, Sir Gluck (1809). The dominant motif of horizontal
circumambulation is significant in this story of lRantic quest. The narrator wanders
around the even spread of streets in Berlin, parablgg meeting the composer Gluck,
a visitor from the spirit world (2/1: 19-3%§.These excursions allow him sporadic
and, finally, triumphant access to Gluck’s visiolmscontrast, Nathanael only makes
quixotic progress in his journey towards poeticpirgtion®® He does succeed in
writing impassioned poems, which conjure up thed&sam and prophesy the future,
but his creative vision careers off course, endimgfore the last arabesque leaps
forward in narrative time, in his death.

Conclusion

The Sandmarns syncretically enmeshed with the German Romaktmvement.
However, Hoffmann’s ironic presentation of the drtiquest has a distinctive
“signature”. His strikingly graphic images have airgy animation, making them
verbal equivalents of his idiosyncratic line-drags® The Sandmds vigorous
kinaesthetic and kinetic motifs are as much infaeshby contemporary engraving,
technology and medical science as by literature. réicurrent body metaphors
represent a vitalistic flow of creative energy thanifests itself in a multi-directional
momentum. These offer a negative critique of actistompartmentalisation of
perceptions, and specifically of the Romantic ingpuio transcend or escape material,
sensory constraints. Hoffmann demonstrates a ndaaroe pragmatic Romanticism.
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‘The World-Renowned Ichthyosaurus’: A Nineteenth-Cetury
Problematic and Its Representations

John Glendening

I

The first edition in English of Jules Verné&yage au centre de la Ter(é864),
published in 1871 a& Journey to the Centre of the Earlike the original features an
epic combat between two enormous marine reptilésdentifies one of them as “the
world-renowned ichthyosauru$”.One of many alterations this British rendition
imposes upon the second, expanded edition of Vermevel (1867), the spurious
“world-renowned” was added not only to heightererast, but also, quite likely, to
appeal to nationalism since ichthyosaur fossilsewfest identified, described, and
publicized in England. The story of early ichthymsdiscoveries has been told often
enough, with recent stress upon the scientific auand potential, once downplayed
because of gender and class, of fossil collectoryM&nning? At Lyme Regis,
Dorset—the epicenter of paleontological shocks exatement that radiated out to
Britain and beyond—beginning in 1811 Anning disaegeand excavated the first
fossilized ichthyosaur skeletons recognizable asittgportant new kind of animaf".
Her once undervalued scientific credentials, howeepresent but one of the ways in
which the ichthyosaur of scientific and popular gmation swam in unsettled
cultural waters.

As the first large prehistoric reptile discovertd identified in England, the
ichthyosaur (“fish-lizard”) built upon and further¢he British enthusiasm for natural
history, geology, and fossil collecting that flalred especially in the first half of the
nineteenth century. It also participated in thetesns contentious scientific-religious
confusions about the earth’s age, the origins etigs, the causes of extinctions, and
how to comprehend ancient, gigantic animals unaueal for by the Bible. This
essay concerns how the nineteenth-century ideahef i¢hthyosaur “evolved”,
changing as scientific discovery overlapped otheittucal arenas. Fossilized
ichthyosaur remains, initially almost inexplicabaltingly but progressively took on
the flesh of scientific knowledge about the fornd &x@havior of the thing itself, while
broader cultural shaping of the creature’s suppasatlire and significance lost
ground. | will give some attention to scientifiediings about the ichthyosaur, from

! Jules VerneA Journey to the Centre of the Earttondon: Griffith, 1871,
<http://www.gutenberg.org/dirs/1/8/8/5/18857/188%{7=, 15 Sept. 2009, Chapter 30. n. pag.

2 Anning became widely known as a fossil collechurt her background and gender meant that she
was in no position to publish or address learneikbses; there is much evidence that she would have
been capable of doing both under less discouragiingmstances. On Anning’s abilities and
obstacles, see: Christopher McGowahe Dragon Hunters: How an Extraordinary CircleFdssilists
Discovered the Dinosaurs and Paved the Way for Dar@ambridge, Massachusetts: Perseus, 200,
pp.16-20; Deborah Cadburfhe Dinosaur Hunters: A Story of Scientific Rivadnyd the Discovery of
the Prehistoric WorldLondon: Fourth Estate, 2000, pp.3-12, 25-32;esgkcially Hugh Torrens,
‘Mary Anning (1799-1847) of Lyme: ‘The Geatest Ftissthe World Ever Knew’. The British

Journal for the History of Scienc28 (1995), pp.257-84.

% See: Christopher McGowamhe Dragon Huntersp.23. Fossilized ichthyosaur remains had been
found before but were interpreted “as belongingdme sort of crocodile” (22). See also: Dennis R.
Dean,Gideon Mantell and the Discovery of Dinosautambridge: Cambridge University Press, 1999,
pp. 58-60 for the early descriptions of ichthyosawased on Anning’s finds.
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the early nineteenth century to the present. Myigotowever, is upon the variable
interplay between nineteenth-century scientific atefary-artistic understandings of
“the ichthyosaur”, a text that interacted in vasoways with its societal context to
influence how it could be read. Verne’s mid-centdourneyintroduces the trends
and contingencies that informed ichthyosaur reptesi®ns, including pictures and
models, while references in novels by Thomas Hamty Joseph Conrad suggest the
ichthyosaur’s significance at century’s end. Ttisature, like other radically new
phenomena at odds with familiar categories of thougresented a compelling
problem, one both entangled with human aspiratems$ anxieties and receptive to
the interpretive imagination.

Il

Although early investigators soon recognized thehgosaur’'s skeletal structure as
reptilian, one of the first things that struck ohses about the specimens being
disinterred from cliffs and quarries was the simiijathe streamlined shape of the
living animal must have borne to those of preseay-dolphins and fast-swimming
fish.* Of even more obvious note were immense jaws liwétl scores of conical
teeth. Equally apparent were its enormous eye $eckaich of themselves indicated
to early analysts their predatory nature, causing commentator to style it “the
tyrant of the deep®. With imposing teeth and eyes, the largest of tlaelye
specimens—Mary Anning’s initial find of a nearlymplete fossil measured thirty
feet—suggested a creature out of myth and legerdné/heightened this effect by
making his version a hundred feet long and speladguferocious. This mythic
quality coupled with the realization that it actyaéxisted made the ichthyosaur
particularly strange and interesting—as was thee das the other great extinct
reptiles, frequently described as “dragons” and risters” that soon followed it in
being first described in the early nineteenth centthe plesiosaur, megalosaur,
iguanodon, and pterodacfyl.

This strangeness is subtlety enhanced by thekbestn translation of
Journey which attaches ichthyosaurs and other prehistorimals to the bible-based
strangeness implicit in the theory known as pre+Aaiésm. The following discussion
of this and related ideas entails a temporary detaay from ichthyosaurs in order to
consider some of the scientific and religious isstlat swirled around these animals
and lay behind Verne’s description of one.

Rendered by a scientifically-minded Anglican prieBrederick Amadeus
Malleson (1819-97), the 1877 English translatiotitiexd A Journey into the Interior
of Earth the basis of many later editions, is far moreugate than the 1871 version
but nevertheless makes emendations that, by resmptiteologically to the mass of
geological information and misinformation Verne wes into his narrative, bear
upon the ichthyosaur and its nineteenth-centurgifsognce. In this vein, on four
occasions when Verne employs the term “antedils’/iaMalleson translates it as

* Although the earliest discovered specimens, ddting the Jurassic, were dolphin or fish shaped, no
all ichthyosaurs, especially the early ones, fitt thescription. For discussion of ichthyosaursftbe
early to late Mesozoic, see: Christopher McGowvizinpsaurs, Spitfires, and Sea Drago@ambridge:
Harvard University Press, 1991, pp.219-56.

® See: Anon., ‘Abstract of a Paper on the Fossthphisaurus Lately Purchased for the Birmingham
Philosophical Institution, Read on th& df May, 1837.’ The Analyst: A Quarterly Journal of Science,
Literature, Natural History, and the Fine Artg (1837), 233-40., p.236.

®Besides the ichthyosaur, Anning discovered the filssiosaur and the first English remains of a
pterodactyl (pterosaur).
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“preadamite” rather than as the obvious cognateetfituvian”.” For example, in
leading up to the reptilian combat, the narratorsesuupon “the monsters of the
preadamite world, who . . . preceded the animalsahmalian race upon the earth”.
In the nineteenth-century “pre-Adamite”, or preadamassumed as one of its
meanings the generalized idea of “ancient” or ef ldter “prehistoric”, although not
quite to the degree that “antediluvian” and itsrete equivalent had done, terms that
also had a somewhat wider circulation. But as useMalleson, “preadamite” also
recalls the Genesis-based notion that God crediecarth and various life forms,
including humans, long before He did Adam and Eve—mplication that
“antediluvian” does not carry. While “pre-Adamiteivithout necessary biblical
reference, became attractive to nineteenth-cengi@glogists who believed in an
ancient earth—since “antediluvian” originally meaotily the comparatively short
period of time between the biblical Great Flood aheé Creation—the word’s
theological history tinges Malleson’s handling adrde’s novel.

Pre-Adamatism was given prominence by Isaac dRelaére (1596-1676).
The theological core of his position was that a Ne¥gtament passage ascribed to
Paul about divine law and the sinfulness that psted Law (Romans 5:12-14) refers
to commandments given to Adam rather than Mosesk ttzerefore that humans must
have existed before Adam; de la Peyrére elabongped this theory to argue that
Gentiles were descended from Pre-Adamites, Jews fkdam and Eve. Advocates
of pre-Adamatism sometimes founded their belieferufhe two creation stories in
Genesis: the first, Genesis 1:1-2:4, in which tames Adam and Eve do not appear,
was thought to cover a vast expanse of time th@messed God’s pre-Adamite
creations, while the succeeding one concernedraegion of Adam and Eve and the
“Adamite” world. Pre-Adamite humans were sometineesployed to explain the
multiplicity of races, and in the nineteenth cegtthie idea was enlisted to support
pseudo-scientific racism with the idea that nontwhiaces were descended from
ancient Pre-Adamites inferior to the Caucasian Adand Eve; however, Pre-
Adamites sometimes were imagined as superior tomieda—Adam and Eve’s
descendants. Sanctioned by literalist readingh®Bible, the belief that the earth
was only a few thousands of years old had prevailatl challenged by late
eighteenth- and early nineteenth-century geology, gre-Adamatism had already
posited the idea of the world’s ancientness.

When used in more restricted senses, rather thamhat developed into a
widely employed synonym for “ancient”, “antedilumiaalso had an involved history.
As described in Genesis, the antediluvians werenfAslalescendants who preceded
the great flood, and many stories elaborated uperBiblical account (Genesis 1-6)
of their natures and the why and wherefore of thestruction. The non-canonical
Book of Enochpresents such an account. There was general agméethat
antediluvians were different from modern humans—&Senreports their immense
ages—and sometimes the whole antediluvian world eeasprehended as in various

"I learned of departures from Verne’s languageliwaProject Gutenberg e-text of Malleson’s
translation, the headnote to which cites ChrisBanchez for detecting inconsistencies and providing
examples. Forewarned, | noticed other inaccuraalesg with the “pre-Adamite” translation of
“antediluvians”, and subsequently Mr. Sanchez Kirg#int me further instances of the clergyman’s
Bible-related adjustments to Verne’s text.

8 Jules VerneJourney to the Interior of the Eartlrans. Frederick Amadeus Malleson. London: Ward,
1877, <http://www.gutenberg.org/dirs/etext03/8jrny10.#t15 Sept. 2009, Chapter 33. n. pag.
Subsequent references to Malleson’s translationoattds online edition and are given by chapter
within the text.
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ways fundamentally different from the current orghe great comparative anatomist
and seminal paleontologist Georges Cuvier (176 2®)L88derstood the biblical flood
as the last of a series of extermination eventsithd wiped out many species of flora
and fauna; others, including some geologists, wemmfortable in asserting the
biblical flood as a singular occurrence that obdited antediluvian humans and many
animal species. The Great Flood fit well with catgshism, the idea, primarily the
legacy of Cuvier, that violent events such as fodarthquakes, and eruptions
fashioned the Earth in its current form. It appéate geologists who sought to
interpret the Bible literally and thus, in suppoft biblical authority and a recent
Creation, thereby oppose the new wave of earlyteamh-century geologists who
accepted evidence of an ancient earth; howevdrRafigh O’Connor’'sThe Earth on
Show(2007) demonstrates in its extensive examinatiotscence as literature” in
the first half of the nineteenth century, this ogigion, at its most intense in the 1830s,
was not always clear cut, with positions overlaggimcomplicated way3.

Pre-Adamatism did not initially have anything to @ah geology, but early
nineteenth-century geologists used “pre-Adamite’rdéer generally to an ancient
Earth and, since most geologists considered theesetlevout Christians, to
differentiate that immense epoch from the receelatively brief one of human
occupation that included the Great Flood. The ithe& pre-Adamite humans existed
was far less acceptable to scientists, since edrifion-modern human remains were
not discovered until mid-century, although Cuvielt Foom for such speculation, on
the basis of which William Beckford’s novslathek(1786) refers to Pre-Adamites,
thereby influencing Lord Byron to do likewise irshiloset dram&ain (1822)°

A relatively minor but resilient force through theneteenth-century, pre-
Adamatism appeared in new versions published nolg Ibefore Malleson’s
translation ofJourney Isabelle Duncan’'®re-Adamite Man(1860), popular enough
to warrant multiple printings over the course ofvesal years, and Dominick
M'Causland’'s Adam and the Adamite: The Harmony of Scripture &tlahology
(1864)!* Both attempted to reconcile religion with scienbiblically assimilating

® See: Ralph O’Connofihe Earth on Show: Fossils and the Poetics of Papstience, 1802-1856
Chicago: University of Chicago Press, 2007, p.388general, O’'Connor’s project complicates binary
oppositions conventionally applied to nineteenthtagy positions relevant to earth history—science
and literature, science and religion, amateur anéepsional, and so forth. Subsequent referenees ar
to this edition and are given in the text.

1%1n Beckford’s novel, the corrupt Caliph Vathek desds into Hell to obtain “the treasures of the pre
adamite sultans, who had been monarchs of the vaaote” but now lie as “fleshless forms” in a
doleful state of suspended animation, punishedhieir pride and crimes, as Vathek will be as well.
See: William Beckfordyathek Third rev. ed. London: Clark, 1816, pp.210-16.Byron’sCain, the
title character says to Lucifer, who has presehtedwith a dispiriting vision of earth history repé
with death and extinction, “Thou hast shown me varadthou hast shown me those / Mighty Pre-
Adamites who walked the earth / Of which ours eswreck”. See Lord George Gordon Byr@gin,

A Mystery in The Complete Poetical Worked. Jerome McGann and Barry Weller. Oxford:Cldom
1991, VI: 227-95, pp.2.2.358-60. In his PrefacgrdB states that he “partly adopted . . . the motib
Cuvier, that the world had been destroyed sevienalst before the creation of man”, but although this
idea derives from “different strata and the borfesn@mrmous and unknown animals found in them”,
the fact that no human remains had been foundeim tmeans that “The assertion of Lucifer, that the
pre-adamite world was also peopled by rationaldggemuch more intelligent than man, and
proportionately powerful to the mammoth . . . iScourse, a poetical fiction . . .” (229-30). Bwro
expresses the intimidation that the idea of extim;tas disseminated especially through Cuvier’'s
influence, exercised on the nineteenth-century mind

1 AlthoughVathekandCain present Pre-Adamites as once mighty humans, Mi@adselieved them
to be degenerate precursors of modern inferiorstace
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geological evidence for an ancient earth. PasBealerly Randolph’s 186%re-
Adamite Man however, eschewed reconciliation between thegpleeres and instead
attempted a strictly scientific approachlracing pre-Adamatism from its theological
origins through its science-related manifestationthe nineteenth century, David N.
Livingstone, in his detailed expositions of theatdecomplex history, presents the
theory as an important instance, especially inniteeteenth-century form, of “the
harmonizing tactics that have been deployed to ldigp the marriage of science and
religion.™3

While not overtly religious, Verne apparently alsas interested in such
harmonizing, especially regarding an ancient et@rtivhich both pre-Adamatism and
nineteenth-century geology attestédTo some degree the balancing of science and
religion occurs in Chapter 32 when Axel, Verne'sraer, recounts a lengthy waking
dream in which he retrogresses through time, waingsvarious stages of the earth’s
history back to its creation—an instance of a tradiof visionary time travel that
O’Connor notes as part of a pervasive nineteenitcg penetration of geological
writing and representations by literary approact@46-56, 272-755° In Axel's
vision, the earth’s development comes about throogtural processes, but he
supplements his descriptions with biblical refeesc For example, in Malleson’s
translation, Axel says”, | return to the scriptuaériods or ages of the world,
conventionally called 'days,' long before the appeee of man when the unfinished
world was as yet unfitted for his support” (ch.32).French version of the phrase
“conventionally called ‘days™, however, does nqipaar in Verne’s original. Verne
is willing, via Axel, to employ, perhaps with a wuof irony, the belief that over a
great expanse of time the pre-human world was widetoward conditions that would
allow human habitation. Malleson adds the wellWnadea, sometimes adopted by
partisans of pre-Adamatism, that the six days eation of Genesis were in fact six
ages or epochs each of enormous duration.

Elsewhere Axel’s vision is overtly touched by Vemskeptical treatment of
Genesis-derived beliefs. This occurs when he has #onically describe an extinct
creature, “the Anoplothere”, as “a singular anirtelting after the rhinoceros, the
horse, the hippopotamus, and the camel, as if tkat@, in too much of a hurry in
the first hours of the world, had put together savanimals in one*® Apparently not
appreciating Verne’'s fanciful disrespect, Mallesmensors the reference to divine
fallibility, reducing the passage to “the anoplothen (unarmed beast), a strange
creature, which seemed a compound of horse, rhiosceamel, and hippopotamus”
(ch.32). Verne’s willingness to reconcile scienod &eligion is limited, unlike that of
Malleson with his beliefs in part deriving from, at least consistent with, pre-
Adamatism.

In Chapter 39 Malleson again promotes “preadanotedr “antediluvian”
for his translation of Verne’s “antediluvians” whehe appearance of one of the

12 5ee: David N. Livingstonéddam’s Ancestors: Race, Religion, and the Politicluman Origins
Baltimore: Johns Hopkins University Press, 20081 p.

13 David N. Livingstone, ‘The Preadamite Theory anel Marriage of Science and Religion.’
Transactions of the American Philosophical Soci88/3 (1992), i-81., pp.ix-X.

1 Verne’s long-time editor, Pierre-Jules Hetzelsseel him to display, or at least not violate, Glanis
piety in his various narratives.

!> 0’'Connor’s book discusses many scientific texis exhibits that appeal to readers’ and viewers'’
imaginations by conducting them to various stadesacth history.

16 Jules VerneJourney to the Centre of the Earthans. William Butcher. Oxford: Oxford University
Press, 1998, p.152.

© JLS 2009. All rights reserved. Not for unauthedslistribution. 27
Downloaded from <http://literatureandscience.resegtam.ac.uk/journal/>



Journal of Literature and Scien@(2009) Glenuhen “Ichthyosaurus™: 23-47

protagonists, afflicted by a violent storm and s¢y@ electrical phenomena, suggests
“a comparison with preadamite man, the contempoodhe ichthyosaurus and the
megatherium”. Malleson provides a corrective foteénéRather of the mammoth and
the mastodon. (Trans.)”, but leaves intact thesibdgy of a literal “preadamite
man”, an implication the retention of “antediluviawould not have made. As is
evident elsewhere in his novel, Verne knows thatdws did not coexist with
ichthyosaurs but the idea, perhaps explained byedtwtement with which Axel
recalls the episode, fits with the imaginative #trof science fiction that makes
Verne’s explorers encounter ichthyosaurs and alkénct creatures mixed together
from different geological eras. Indeed, Verne siggph specimen of a human who
lives in the midst of prehistoric animals and comperaneously with ichthyosaurs
and other extinct animals: a gigantic herder oftowmns, glimpsed from afar, whom
Malleson, again pushing his biblical notions beyevitht Verne warrants, identifies
as “preadamite” rather than as Verne’s “antediloVigh.39). Voyagegalvanized the
novelistic tradition of confronting characters widxtinct prehistoric animals; it
occurs, for instance, in early twentieth-centuryeis by Arthur Conan Doyle and
Edgar Rice Burroughs, idurassic Park(1990) and its movie spin-offs, and in
numerous cartoons, printed and animated, stretdnomg the mid-nineteenth century
to today.

Verne’s minor efforts, and Malleson’s stronger @ng® harmonize science
and religion is part of the complicated story afieteenth-century geology—its many
discoveries, competing and overlapping theories| Bateractions with society at
large. For example, John Breyer and William Butgbeint out that Verne’'s novel
adopts the theories of both progressionism ancctingalism (48). Progressionism
means that geological and fossil evidence illusgrat trajectory of increased
biological complexity leading to humans and the eradworld, a pattern informing
Voyagethroughout; until after Darwin’©rigin of Specieq1859) even geologists
generally understood progressionism to entail enfof special or separate creations,
with ever more sophisticated species independeapqfearing across the ages, via
divine agency, in consonance with changing enviremsi At the same time,
however, progressionism sometimes accommodateddé&zethat individual species
themselves tend toward degeneration, as evidemcéael's statements that fossils
show “both fish and reptiles alike are more pertaetfurther back they were created”
and—anticipating the upcoming encounter with theoremus crocodile-like
ichthyosaur—that “even the largest and most forbiielarocodiles and alligators, are
but feeble reductions of their fathers of the fiegfes™’ Mid-nineteenth century
directionalism held that ancient geological proesssvhether acting catastrophically
or gradually, represent changes caused by thencpali the earth from an early
condition of great heat. It was a natural complentenprogressionism for those
wishing to reconcile geology and religion, sinceoaling earth could be understood
as divinely mandated progress toward habitatiotable for humans. Breyer and
Butcher note that directionalism also informs a banof Axel’s statements (48-49).

Some religious orientations accepted both the afedirectional history as
progress—the world becoming more suitable for mahamand ultimately human
life—and of species degeneration—individual grougfs animals falling off in

YQuoted in: John Breyer and William Butcher, ‘NothiNew Under the Earth: The Geology of Jules
Verne'sJourney to the Centre of the Eaftkarth Sciences History22.1 (2003), 36-54., pp.49-50;
Journey to the Centre of the Earthans. William Butcher. Oxford: Oxford UniversiBress, 1998,
pp.151,156. Subsequent references in each case these editions and are given in the text.
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sophistication or complexity. Louis Figuier's poaula terre avant le delugél863,
1872) articulates the orderly scheme in which Gedgets individual life forms while
replacing lower with higher ones. Of late Jurasshithyosaurs and their reptilian
contemporaries, he says, “Nature seems to haveewighbring this class of animals
to the highest state of development”, and he asgbdt all prehistoric animals
demonstrate that “the organization and physioldgfoactions go on improving
unceasingly, and that each of the extent generahmbieceded the appearance of
man, present, for each organ, modifications whithags tend towards greater
perfection”. Figuier ends his discussion of ichtbgors and plesiosaurs by stating,
“let us learn . . . to recognise, with admiratitme divine proofs of design which they
display, and in their organisation to see onlyhhediwork of the Creator®

This injunction appears to express the influenceatural theology, most
famously advanced in the works of William Paley &mlanalogical “argument from
design”: that design proves the existence of agdesj and copious evidence of
design in nature proves the existence of God. ldhtheology directly or indirectly
influenced most early geologists and other natsigliwho perceived instances of
divine handiwork consistent with their scientifiecndings. William Buckland’s
Geology and Mineralogy: Considered with Referemc®latural Theology1837), in
one of the earliest published descriptions of igbffaurs, discusses the perfection of
design in the ichthyosaur species that had beeowised to that point and concludes
that “we cannot but recognise throughout themtlad, workings of one and the same
eternal principle of Wisdom and Intelligence, pdesy from first to last over the total
fabric of Creation®”. In Britain natural theology sometimes merged with
directionalism and progressionism, promoting as &aticle of faith among natural
theologians [the belief] that both the history bk tEarth and the history of life
represented the unfolding of a divine plan desigtegroduce an Earth perfectly
suited for human habituatior®.

In the following passage James A. Secord, whikdlehging the simplistic
story of nineteenth-century science vs. religiomguas that geologists used
progressionist earth history to wean Christians yairam a biblical literalism
opposed to the implications of geological evidence:

The vast majority of the public continued to bediethat the Creation, the
Fall, and the Flood were defining moments in thgspdal history of the

world. If geologists were to change this, some pelimg account would

have to take their place. Their findings challahgeme interpretations of
the Flood and the Creation, but could offer instaativinely directed story
of progress, preparing the earth for humans. &gepand science were
never locked in inherent conflict; had they beemnroductions to geology
would have been consigned to the gutter pressheRageologists (many of

'8 | ouis Figuier,The World Before the Deluged. H. W. Bristow. London: Cassel, 1872, pp.228,2
All subsequent references are to this edition aadjiven in the text.

9 Buckland, William,Geology and Mineralogy: Considered with Referemciatural Theology
1836. 2 vols. Philadelplhia: Carey, 1837, |: p.146

20 A Bowdoin Van RiperMen among the Mammoths: Victorian Science and ikedvery of

Human PrehistoryChicago: University of Chicago Press, 199, p.65.
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whom were clerics) wished to create a space faremese that was in danger
of being reabsorbed into theological exegékis.

Many non-scientists followed the progressioniselifror example, John Harris’s
popular The Pre-Adamite Earth: Contribution to Theologictience(1846) uses
geological discoveries as part of its detailed dpgson of “how the development of
the earth constituted an extended preparationtéotater human occupants” while
going out of its way to reject biological evolutifhHarris agreed with the chief
geologists of his time in accepting an ancientheaoupled with the recent creation of
humans while strenuously rejecting “transmutatiotiie pre-Darwinian term for
evolution, as being unbiblical and counter to ggmal evidence. Thus he quotes
from geologist and paleontogist Louis Agassiz andhbject of ichthyosaurs: “One of
the first observations to be made on the ichthyiokdgauna of the old red sandstone
is, that it is wholly peculiar to this formatioA® Progress is observed from geological
system to system, era to era, but each constitugeparate sphere of divine creation
with no evolutionary overlaps.

While progressionism could be reconciled with deswisdom, to some, as
the vigorous rejections of Harris and others suggésndeed strongly suggested
transmutation, an idea with which naturalists wimiliar in the first half of the
century and which most dismissed out of hand agbilicdl and dangerous. This
connection caused some pious naturalists to reyegtsort of progressionism. For
example, the Presbyterian minister George Young whl819 gained notoriety for
his ichthyosaur discoveries, acknowledges the iole@volution but draws back:
“Some have alleged, in support of the pre-Adantieoty, that . . . we discern . . .a
gradual progress from the more rude and simpletures to the more perfect and
completely organised; as if the Creator’s skill nagroved by practice. But for this
strange idea there is no foundation: creaturesefitost perfect organization occur in
the lower beds as well as the high&r'The idea that God, the perfect designer,
needed to improve on imperfect designs struck smsn@eposterous.

Verne draws on the geological theories of his tiofeen with much the same
expression of awe fostered by natural theology watitout the argument from design
or any other clear theological investment. Adoptihg idea of temporally localized
biological degeneration within the context of owWeldang-term improvement, he
presents his ichthyosaur as not only “the moshtffig of all the antediluvian reptiles”
but as a supreme expression of nature’s creativeeipo It reigned for ages when
“hideous monsters held absolute sway” and wereigeav“with the most complete
structures. What gigantic organisms! What excepli@trength!” (159,156). Verne
dignifies the ichthyosaur as both the high pointreptilian development and a
dramatic moment in the development of life on eamdh expression of both
progressionism and directionalism.

Both doctrines, however, soon had to contend w&harles Lyell's
uniformitarianism, which as presented in his infitigl Principles of Geology1830-

2L James A. Secordictorian Sensation: The Extraordinary PublicatidReception, and Secret
Authorship of Vestiges of the Natural History o&@ion Chicago: University of Chicago Press, 2000,
p.57.

“2David N. LivingstoneAdam’s Ancestors.82.

2 John HarrisThe Pre-Adamite Earth: Contributions to TheologiaiencelLondon: Ward, 1846,
p.219.

4 Quoted in: Simon WinchesteFhe Map that Changed the World: William Smith amel Birth of
Modern GeologyNew York: Harper-Perennial, 2002, p.113.
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33) argued for the continuity of natural processg@grating in a steady-state fashion,
while denying progress or directionality in eitlggrological or biological spheres. In
this regard, Leyell unguardedly speculated thathpbsaurs, along with other extinct
reptiles, might someday return when environmentnagecome suitable for their
habitation?> This flight of fancy could be simply rhetoricalytbsince thePrinciples
holds that God created different species at diffetenes (in specific “centres of
creation” from which they then spread out), it asspible Leyell indeed believed that
God, in the mystery of his ways, might similarlgmeate an extinct species.

In Journey to the Centre of the Eattie ichthyosaur does return, in fictional
form, an embodiment of lurid sublimity with “hugaws,” “rows of aggressive teeth,”
and “bloody eye as big as a man’s head” (158, 129 having already returned via
the excavations of Mary Anning and others and go®mstructions of paleontologists
and artists, this creature—the first great extnegtile identified in England and soon
represented by many specimens—became an iconicgouod in nineteenth-century
speculations about the history of life on earthronf early in the century it was
interpreted and reinterpreted through scientifeesgch and speculation and through
popular imaginings.

11

Studying ichthyosaur fossils turned up by Mary Ampiand others, William
Conybeare and his colleague Henry De la Bechegrgyahan, drew inferences about
the appearance and behavior of the living animdigewgoing out of their way to
reject the idea that they might have evol¢&dPerhaps Conybeare’s most culturally
resonant insight or imaginative leap, expresseahiri824 letter to De la Beche, was
that ichthyosaurs might have taken advantage dbting vulnerable-looking necks of
plesiosaurs, which “must have kept as much as Iplessut of reach of ichthyosauri, a
very junior member of whom with his long powerfaljs would have bit his neck in
two without ceremony”. Martin J. S. Rudwick quotks passage in his bo&cenes
from Deep Timewhich surveys nineteenth-century visual repredemnis of the
distant past, many of them showing ichthyosaurtheir imagined environments.
Rudwick’s earliest example is an 1830 drawing byl®Beche that was lithographed
to raise money for the financially strapped Marynkmg, whose discoveries near
Lyme Regis had helped propel his career along uhibse of other prominent
geologists such as Connybear, William Buckland, Riathard Owen. “[R]eproduced
endlessly” and “serving as a model . . . for almaibtater artists’ Duria antiquior
(“ancient Dorset”) depicts various extinct marinainaals but is dominated by
ichthyosaurs. One is seizing a fish, a second spwater from the top of its head, and
a third basks on a rock. The most prominent ichdayo, however, is biting into the

% Charles LyellThe Principles of Geolog Vols. 1830-33. Chicago: University of Chicages$s,
1990, I, p.123.

% Regarding the links noted between ichthyosaurscamebdiles, in 1821 Conybeare and De la Beche
wrote that “some physiologists . . . have mostrittiusly imagined” that such connections support
evolutionary theory but that “nothing less than ¢hedulity of a material philosophy could have been
brought for a single moment to entertain it—nothiegs than its bigotry to defend it”. Quoted inli€l
Richard,Sea Dragons: Predators of the Prehistoric Ocedravrence: University Press of Kansas,
2003, pp.66-67.

%" See: Martin J. S. RudwicBcenes from Deep Time: Early Pictorial Represeatstiof the

Prehistoric World Chicago:University of Chicago Press, 1992, p.44.

% Stephen Jay Gould, ‘Preface, The Book of Life ed. Stephen Jay Gould. New York: Norton, 1993,
6-21., p.9. All subsequent references are to titioe and are given in the text.
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neck of a plesiosaur in accordance with Conybeaeigiestion. Stephen Jay Gould
calls this “the image par excellence of early-ndeeth-century reconstruction” of
prehistoric animals (9).

As established early on by fossilized stomach extist and coprolites, the
ichthyosaurs ate fish, and recent finds had shoamy@Beare and De la Beche that the
animals propelled themselves with paddles as dapictthe latter's design. They did
not, however, spout or leave the water, they di—+ad least those whose remains
were recovered early in the century—have the IHi&ead tails shown in the picture,
and the nineteenth century offered no evidence they fought with plesiosaurs.
There was still much to learn about these creatomgsconsequently, much scope for
imagination in reproducing their appearance andviées. In particular, the
nineteenth-century imagination was captured byidba of the ichthyosaur’s ferocity,
which for all anyone knew might have caused itttack plesiosaurs.

De la Beche began the tradition of visually présgnthe ichthyosaur as a
supreme killer—not just eating fish but attackingspsaurs—although with its
enormous jaws lined with phalanxes of teeth, overs hundred of them in some
specimens, it is inevitable in any case that it doe visually and verbally promoted
as suctf’ This legacy of violent aggression indirectly leaold/erne’s scene in which
the ichthyosaur and plesiosaur fight, althoughehtée plesiosaur is presented as a
frightening and worthy opponent—but not as preg¢sithe ichthyosaur will abandon
the carcass of its slain opponent. “These animdtacla one another with
indescribable fury. They raise mountains of water. Hisses of frightening volume
reach our ears. The two animals are tightly endatac. . Everything is to be feared
from the rage of the victor” (159). Verne indirgcthherits this scene from De la
Beche via a print by Edouard Riou, one of a sam®mpanying Louis Figuierlsa
terre avant le deluge-from which, as Breyer and Butcher show in theialgsis,
Verne extensively plagiarized in his novel’s sdkinpassages. A powerful rendition
of ferocity, the picture shows the animals facirfiy ksing up out of churned up sea,
the ichthyosaur spouting two jets of water thathaback over its head and the
plesiosaur, with it long curved neck, looking aslfout to strike like a snake as it
rears up above its adversary (2%1)Of the ichthyosaur Figuier says, “lts
destructiveness and voracity must have been pragst)i(220).

Also commissioned to illustrate VerneJourney published the next year,
Riou contributed two scenes of reptilian combatt,tha the appearance of the
animals, follow his illustration in Figuier's bookThe first of theVoyage prints
featured in Chapter 33 shows the plesiosaur’'s jelamped onto the back of the
other's head, while the second has the ichthyo&ating into the neck of the
plesiosaur, which appears to be screeching. Theyeawerful images capturing the
dynamism of Verne’s scene by showing the combatarithing about and splashing
up masses of water from a turbulent sea. As inetindier picture, the ichthyosaur
closely resembles a crocodile. Understandably,yean artists often modeled
ichthyosaurs on crocodiles and alligators, the dargextant reptiles, whose
aggressiveness was well knotn.

29 O0’Connor suggests other reasons why ancient asimele depicted as vicious (422-28).

% See Louis FiguieBefore the Delugep.231.

31 Conybeare and de la Beche, however, who in 18Bliged the first scientifically respectable
descriptions of ichthyosaur skeletons, had notaedmaber of crocodile-like features coupled with #os
of fish. See: Deborah Cadbufne Dinosaur Huntergpp.28-29.
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Vicious aggression is one of several qualitiesifigd by most, though not
all, nineteenth-century ichthyosaur representatieminction and scientific progress
are two others that | will discuss. Regarding emmle and the popularity of depicted
fights between great extinct reptiles, Gould sistpially asserts that “Victorians
loved Tennyson’s description of ‘nature red in tb@nd claw™ (8). Victorians,
however, had ambivalent feelings about natural eviok, often appreciating its
portrayal but also, for example, founding societtes eliminate blood sport§.
Indeed, the famous “red in tooth and claw” phrasmiMemoriam, A. H. H(1850)
and its reference to prehistoric creatures as “@magf the prime, / That tare each
other in their slime® address Tennyson’s horror at nature’s ways, amdesiate
Victorians felt this abhorrence all the more aftenfronting Darwin’s amoral vision
of “the conflict of nature”, “the survival of thettest”, and the massive death and
extinction of the less fit.

In the nineteenth century ichthyosaurs were, aloity other prehistoric
reptiles, frequently called “monsters” in both stiec and nonscientific writing. In
envisioning the new and strange, the imaginationegdly draws upon, then
magnifies and distorts, what it already knows. Tichshyosaurs were long connected
with monstrous versions of crocodiles. But theyavalso consistently presented as
hodge-podges of features belonging to various dsintlae connection of dissimilar
parts also being an index of monstrosity. For eXanfgiguier, citing Georges Cuvier,
assigns the ichthyosaur “the snout of a dolphia,iibad of a lizard, the jaws and teeth
of a crocodile, the vertebrae of a fish, the head sternum of a lizard, the paddles
like those of a whale, and the trunk and tail gbadruped” (221).

Also monstrous was their image as mechanisms otlless predation. In
1840 Thomas Hawkins, following a passage in whieldraws reasonable inferences
about the function of the ichthyosaur eye, slises a garish rendition of the animal’s
behavior, a reanimation consistent with the “spmdta display” that Ralph
O’Connor has shown to dominate popular scienchemineteenth century: “By such
inductions we revive the habits of Creatures loagished away, and recolor the
ardent Monster fleeting through the expanse of&edightning to his distant prey,
with a lust quenchable alone in gore”. (14) Thehautof an 1850 article calls
ichthyosaurs “the tyrants of the deep” (312). For\H Hutchinson, in his review of
what had been known and thought about ichthyosgurstil the 1890s, they are still
“hungry formidable monsters” (61). Contributing tioeir negative image was the
belief, held by many throughout the nineteenth wentthat they were cannibals.
Originating in the influential inferences of WiliraBuckland, the idea primarily was
based on the small fossilized ichthyosaur skelesmmsetimes found inside those of
larger ones. Although some naturalists believediectly as it turned out, that most
or all of these were offspring as well as evidetieg ichthyosaurs gave live birth, the
idea fit too neatly with the general prejudice agaireptiles—that their behavior,
appropriate for cold-blooded animals, representedoastrous inversion of human
sensibilities.

32 James Turner describes “the startling upsurg8ufi§h] animal welfare activity in the decade afte
1800” connected with increasingly romantic and isegital conceptions of nature (24, 31-33), a trend
that continued throughout the century. Some, afs®, continued to enjoy animal violence and, no
doubt, its representation.

3 Alfred Tennyson|n Memoriam A. H. H ed. Erik Gray. New York: Norton, 2004, p.41. All
subsequent references are to this edition andieea @ the text.
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The nineteenth-century’s negative view of ichttatos was not limited to
their seemingly monstrous appearance and behaihery also represented extinction
and did so powerfully, since the greater its size the longer it survived as a species,
the more impressive the fact that a prehistoriatare had died out and the more
extinction might also be associated with the fdtwomans. Another of Henry De la
Beche’s pictures, drawn about the same timeDasa antiquior and frequently
reproduced and discussed in recent years because lostorical and entertainment
value, is a cartoon entitled “Awful Changes” thdtows an upright “Professor
Ichthyosaurus,” dressed in long coat, wearing sobes, and standing on a rock,
lecturing to a group of other ichthyosaurs gathexentively around and below him,
some of them partially submerged in water. Refgrtim a sample human skull, he
says that the feeble jaws show why the speciesnieextinct. The picture was long
thought to represent geologist William Bucklandnéas for his histrionic lecturing
style, but Martin J. S. Rudwick has argued conviglyi that it parodies Charles Lyell
and his belief that ichthyosaurs might somedayrnetnnder environmental conditions
conducive to their existencé. Although De la Beche “lithographed [it] for
distribution among his friends® and Buckland apparently used a version of it & hi
lectures at Oxford, which were attended by “eagewds of genteel studentd” the
picture was not widely distributed. Neverthelegstouches a cultural nerve. The
picture not only satirizes Leyell and what struckng as a visionary form of geology
consistent with an imagined return of ichthyosatms, also draws attention to the
fraught subject of extinction as the possible,vareinevitable, fate of humans.

De la Beche’s cartoon characters are humoroushamndless, reversing the
aura of monstrosity more often than not attachedettval and visual treatments of
ichthyosaurs, but the inversion involving extinaintans and extant ichthyosaurs
broaches the idea that humans are not a speci| castral to God’s universe, but
rather just another species destined for a limtsture on earth. This disturbing
prospect was expressed most famously in Tennysorkdéemoriam in which human
significance is subverted by evidence “[flrom seatpcliff and quarried stone”
indicating a future in which humans become merelyri$ or fossils “blown about the
desert dust, / Or sealed within the iron hills” X41As more and more fossils were
identified it became increasingly clear that mastsfl species were no longer around.
Ichthyosaurs, which by late in the century had edraop by the scores in the form of
multiple genera and species, and which geologmidieace showed had survived as a
group for a vast time span, over 150 million yeamsly to disappear, offered a
particularly strong reminder of extinction.

At times the ichthyosaur, along with other of thgeeat extinct reptiles,
evoked other, more indeterminate moods from autandsno doubt readers as well.
For instance, such creatures might elicit a sefisérangeness or uncanniness or, as
O’Connor notes in calling attention to “ThanatoKienelm” by the early nineteenth-
century poet Thomas Lovell Beddoes, a mood of tgatéor ages past. In a poem
embedded in the text, the speaker, Thanatos tietsThe mighty thoughts of an old
world / Fan, like a dragon’s wing unfurled, / Theface of my yearnings deep; / And
solemn shadows then awake. . . .” But these shadpeak not only to yearning or

% See: Martin J. S. Rudwick, ‘Caricature as a Sofocéhe History of Science: De la Beche'’s Anti-
Leyellian Sketches of 1831sis, 66 (1975), 534-6(5cenesp.48-50.

% Martin J. S. RudwickWorlds Before Adam: A Reconstruction of Geohisiotiie Age of Reform
Chicago: University of Chicago Press, 2008, p.327.

% See: Ralph O’Connofihe Earth on Showpp.77,74.
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nostalgia but to unease: they “awake, / Like té-fizard in the lake, / Troubling a
planet’'s morning sleep”. Thanatos says the anceanth “Haunts shadowy my
domestic mood”. Here the ichthyosaur attaches itself to a dre&inv of an ancient

world whose strangeness unsettles a contemporage sef what is real and true,
making our world, and ourselves, strange as w&llho are we and our everyday
world in relation to the vast, alien, only dimlyrpeived expanses of the past?

Although Ichthyosaur representations often poirtederociousness and the
process of extinction—both potentially disturbingdaespecially so in light of
evolutionary theories that associated humans vatveér” and often seemingly bestial
life forms—and sometimes simply to a feeling ofasggeness, they also assumed
other, more positive significations, occasionalliedapping less congenial ones and
sometimes prominent enough to mark a distinctionakkeady noted regarding De la
Beche’s “Awful Changes”, despite its implicationboat human extinction, the
ichthyosaur occasionally served as a source of humahimsy that could render it,
at least superficially, less “awful’—in its origihaense of fearful and awesome. As
the ichthyosaur became better known to a genefdigylight references to it became
possible. For instance, an anonymous author inl&&ickens’sAll the Year Round
his weekly journal directed toward a general reglaipr begins an 1865 essay about
hobby horses by asking, “Is there anyone who do¢keep a hobby-horse? . .. |
should like to see such a man, as a curiosity goaled even by a living specimen of
the dodo, or a yearling ichthyosaurus making itstficlumsy essays towards
amphibious perfection® With its apparent post-Darwinian nod toward eviotut
something the reader would not have to take sdyionghis context, the author also
touches on both extinction and reconstructions rafiemt animals, his own brief
reconstruction a humorously vivid one.

In 1885 the humor magazin®unch published another response to
ichthyosaurs. May Kendall's “Ballad of the Ichthgosus” begins with an
explanatory headnote—"“The Ichthyosaurus lamentsnigismplete development and
imperfect education. He aspires to better thingaitd-is accompanied by a picture of
an upright ichthyosaur standing next to a globe waedring a mortarboard. The
evolutionarily disadvantaged speaker laments higliton as a relic: “I ABIDE in a
goodly museum, / Frequented by sages profounda/kimd of a strange mausoleum,
| Where the beasts that have vanished abound”.kBgean behalf of his extinct
compeers, and as in Dickens’s scenario humorouspplging an evolutionary
context but this time an expressly Darwinian onendall’s ichthyosaur says that
“Ere Man was developed, our brother, / We swam, wadlucked, and we dived, /
And we dined, as a rule, on each other— / What enathe toughest survived!”.
Appropriately for the conservativieunch the silliness of a talking museum exhibit
undercuts ideas of human evolution and survivaheffittest, and it softens that of
extinction by pointing to a cause of non-survivaatt need not worry our brainy
species: “the brain of the Ichthyosaurus / Was naveatch for its eyé® —and the
average reader presumably was familiar enough iahftnyosaurs by this point in the
century to know it was famous for its enormous eyesde in the century H. N.
Hutchinson credits a Professor Blackie with thdofeing effort: “Behold, a strange

37 See: Ralph O’Connofihe Earth on Shoyp.453; Beddoes, Thomas Lovell, ‘Thanatos to Kenel
and The Song by Thanatos, Tine Works of Thomas Lovell Beddaess. H. W. Donner. Oxford:
Oxford University Press, 1935, 141-42., p.142.

3 Anon., ‘Hobby-Horses.’All the Year Round® Sept. 1865, 163-66,. p.163.

39 May Kendall, ‘Ballad of the Ichthyosauru®unch 14 Feb. 1885, 82.
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monster our wonder engages! / If dolphin or lizgodir wit may defy. / Some thirty
feet long, on the shore of Lyme-Regis, / With a dawa jaw, and a big staring
eye”—and with “a very small brain” as wéfl.

The idea of engaging wonder suggests another wayhich ichthyosaurs
could be comprehended as relatively benign. Ctargisvith the nineteenth-century’s
enthusiasm for the educational and edifying, and Koowledge responsibly
disseminated to various social classes, ichthyodaseriptions or reproductions were
sometimes advanced as simply interesting educatgrenomena representative of
scientific progress; as such they were presentednpsoblematic, theologically or
otherwise. For example, an 1848 articleTihe Saturday Magazinentitled “The
Ichthyosaurus, or Fish Lizard” accompanies antiaign of an ichthyosaur skeleton
with a text that addresses “readers [who] have podunity of seeing the fossil
remains of this gigantic reptile”; implicit is awaress that, through increasing
numbers of museum exhibits and publicly accesghleate fossil collections, some
readers would in fact have seen such remains isopemDirected at the common
reader, the article first explains the meaninghef word “fossil” and then, citing and
guoting from Buckland’sGeology and Mineralogyor authority, describes the fossil
remains and what they suggest about the creatlrefavior. It concludes by
contending that “this curious relic of a formeripdr. . . highly illustrates the handy
works of that ALL-POWERFUL BEING who ‘made heavemdaearth, the seas, and
all that in them is™!' This passage recalls Buckland’s and Figuier's &dmi
descriptions that evidence the advance of scienkifiowledge and celebrate the
sophistication of God’s creations. It also suggdbtt the museum, “that strange
mausoleum”, had become what seemed the naturah@hdritative environment for
viewing ichthyosaur remains or reproductions, bngghem alive for the imaginative
observer-adventurer.

Regarding the reconstruction of ichthyosaurs, abbpthe most significant
symbolic moment in the pageant of scientific adesnent staged for the public
occurred in 1854 at Sydenham, on the southern iotstsi London, where the Crystal
Palace had been relocated from its original sitédyale Park following the Great
Exhibition that it had housed. The 1851 Great Eitioib of the Works of Industry of
All Nations featured exhibits meant to teach vistabout mid-nineteenth-century
fruits of knowledge, especially in the areas okesnce, technology, and history, and
especially British knowledge and its applicatiorheTCrystal Palace at Sydenham
continued the task of public edification and couadd, in its revolutionary glass and
cast-iron construction as well as in its contemdscelebrate the advancement of
human knowledge and capabilities. Upon the Palat@X! reopening, visitors to its
grounds encountered a new display that exhibitetl advancement and became very
popular: a collection of full-sized models of varsoextinct Mesozoic reptiles situated
in a reconstruction of their original environmermnplete with vegetation and an
artificial lake with islands on which the reptileproductions were situated. They had
been created by sculptor Waterhouse Hawkins urdegaidance of Richard Owen,

9 Quoted in: H. N. HutchinsoiExtinct Monsters and Creatures of Other Days: A l#apAccount of
Some of the Larger Forms of Ancient Animal Lifendon: Chapman, 1892, p.61.
“1J. G. C., ‘The Ichthyosaurus, or Fish-Lizartlie Saturday Magazin& April 1843, 136.
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the greatest of British comparative anatomists andearly describer of fossilized
vertebrate remains. This exhibit has been muchemriabout in recent yeats.

Except perhaps for the two pterodactyls, the nemsturate, in light of
present day understanding, of the species displayedhe three ichthyosaurs; by
mid-century ichthyosaurs were known through margcspens, some of which were
complete or nearly so. Its relatively accuratenstruction contrasts with that of the
exhibit’'s dinosaurs, known through fewer and gquiteomplete fossil remains. For
example, the massive iguanodon stands on four rigyer than two, its form and
stature mammalian. According to Adrian Desmond, ©wanted the models to look
more advanced than extant reptiles, undercuttiegDarwinian evolutionary theory
by suggesting that the creatures represented an8gd had, rather than evolved
into mammals, long before already reached the pight of reptilian development
and then degenerated into the present-day refhiééseemed so clearly inferibt.

A notable characteristic of the Sydenham modeltha they abandon the
tradition of making extinct saurians look ferocicarsd predatory and pursue instead
the goal of public edification for all, a goal th@rhaps could best be achieved by not
disturbing women and children or inciting the lovetaiss through representations of
mindless aggression. The ichthyosaurs simply baslaond after having emerged or
half emerged from the water. The generally untler@aty appearance and peaceful
activities of the creatures might reflect as whkit creators’ wish to deliver them,
because of Owens’s antipathy to evolutionary thefwoyn the imputation of reptilian
primitiveness that teeth-bearing or predatory gestwould have conveyed. At the
same time, in keeping with natural theology, thaghhspeak to God’'s beneficence
as the creator of admirably sophisticated creattattger than monsters. A number of
such considerations consciously or unconsciouslstiave influenced their design.

In any event, the Sydenham installations dematestrscientific knowledge
and admirably participated in the scientific andhteological triumphalism of the
Great Exhibition, and they also show that there aveays mistakes to make and
undo. As Professor Lidenbrock sayslourney to the Centre of the Earti$cience . .

. is composed of errors, but errors that it istrighmake, for they lead step by step to
the truth” (146). The errors and rectifications otwe the ideal, never entirely
attainable, of scientific objectivity and rigor agell as their interpenetration by
subjective understandings and those of a wideurlt Gould asserts not only that
the genre of fossil iconography combines scientfigectivity with the fact that “we
reconstruct according to our own prejudices andstaindard images”, but also that
“the interplay of these two factors—the externadlynpirical and the internally
social—captures the central dynamic of changeeriktory of science” (7).

The dynamic of change operated more readily irctse of the ichthyosaur
than it often does. A chief prejudice to be overeowas that the ichthyosaur was
simply or merely a vicious killer consistent withet popular understanding of
crocodiles. The ichthyosaurs at Sydenham had mawed/ from this image, since
they do not resemble crocodiles as do some eachnetructions. Incomplete and

2 See especially: James A Secord., ‘Monsters aEtistal Palace,” itModels: The Third Dimension
of Scienceed. Soraya de Chadarevian and Nick Hopwood. &tdn$tanford University Press, 2004,
238-69.

“3 Adrian Desmond, ‘Designing the Dinosaur: Richamle®’s Response to Robert Edmond Grant.’
Isis, 70 (1979), 224-34., p.228. See also: Adrian DesiiThe Politics of Evolution: Morphology,
Medicine, and Reform in Radical LonddPhicago: University of Chicago Press, 1989. Hzesmond
gives a detailed account of the resistance of#risicientists to pré&rigin evolutionary theory,
especially Lamarckism with its support among Bhitiadicals.
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misinterpreted evidence, however, led to mistakes.example, they are depicted as
having crawled from the water upon their paddled)ensas they were not
amphibious—a notion apparently still prevalent i86% when Dickens playfully
referred to the ichthyosaur’'s evolution toward estrial living. Also, the features
known as sclerotic rings, circles of bone aroural ¢lge, were depicted as exposed,
but in fact they were embedded in the eyes therasglapparently to help them
withstand water pressure. Most importantly, thexk ldeshy features not known until
late in the century when fossils from the Holzmadeposits in Germany revealed the
outline of complete bodies. Presented with this mewdence, scientists recognized
that most of the ichthyosaurs they had been stgdyad dorsal fins and vertical, fish-
like tails, making them resemble dolphins more thaar and establishing them as a
textbook case of convergent evolution in which afiéiht species independently
assume similar forms in response to similar envitental conditions.

Richard Owen, however, deserves credit for hisgeition that the tails of
the ichthyosaurs he studied were not simply poitikedthose of crocodiles, although
most nineteenth-century visual representationsgingd from Martin Rudwick’s
examples inScenes from Deep Timeresented them that way. Early specimens
consistently showed the same abrupt downward tutthe tail portion of the spine,
and Owen concluded it must have resulted from faxerted by a vertical tail.
Therefore under his influence the Sydenham ichtiwyss feature tails ending in
vertical spade-shaped configurations, since he rstatedably had failed to realize
that the downward bend had in fact supported theidluke of a forked tait* The
process of scientific discovery also led to rectgni that the small ichthyosaur
skeletons embedded in larger ones probably donaitdate habitual cannibalism, as
distastefully attractive as that idea had b&dhalso led to the late nineteenth-century
triumph of evolutionary theory, although many fouhdt theory more distasteful than
attractive because of the Darwinian stress on abgelection and survival of the
fittest.

\Y

By the end of the century the ichthyosaur had becoaommonplace enough that its
significance was often reduced from that of sonrmgthwondrous, whether fearful or
not, to mere representative of a defunct speamesething like the dodo. [hhe Time
Machine (1895), for instance, H. G. Wells has his narratay of the distant future
“that horses, cattle, sheep, dogs, had followedi¢hthyosaurus into extinctiorf®.
But for scientists and many late nineteenth-centumy-scientists the ichthyosaur also
necessarily carried evolutionary meaning. Earliethie century evolutionary theory
was available but spurned by naturalists and kndgdable laymen like Jules Verne,
who never entertained the concept even thaimirney to the Centre of the Earth
appeared after th®rigin. The primary evolutionary theories available prior
Darwin’s were Lamarckism, denigrated for being bfibal and for its association
with the freethinking and radicalism of the FreriRBvolution era out of which it

“ It was thought by some that the bends, perhapsvaiak point in the skeletons, might have happened
as the result of pressures exercised after deattdiscussions of Owen, ichthyosaur reconstruction
and convergent evolution, see: Stephen Jay Gdséht'Out of Shape,’ ikight Little Piggies:
Reflections in Natural HistoryNew York: Norton, 1993, 79-94.

“> The research of Roland Béttcher concludes thahyasaurs do not merit their cannibalistic
reputation. See: Michael Benton, ‘The Myth of Mesozoic CannibalsNew ScientistOctober 12,

1991, 40-44.

“°H. G. WellsThe Time Machine_ondon, 1895, p.15.
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emerged, and Robert Chambers’s “developmental hgsat’, which, as set forth in
the widely readvestiges of the Natural History of Creati¢h844), was notorious
with scientists and rejected on any number of gish By later in the century the
situation had changed especially because of Daamid scientists unwilling to accept
his explanation for evolution generally did acctdp masses of evidence he offered
for evolution itself. This same attitude held trice much of the well-educated
population, but Thomas Hardy and Joseph Conradptetdoth Darwin’s evidence
and his theory of evolution via natural selectdn.

Therefore, in the 1890s, application of Darwiniiveory imbues two
references to ichthyosaurs, each part of a sinidend in Thomas Hardy'She
Woodlanders (1887) and Joseph Conradideart of Darkness(1902; serially
published in 1899). Of the three primary but notairable registers of meaning |
have attached to nineteenth-century understanditigegse animals—aggressiveness,
extinction, and scientific progress—these instamest focus on extinction or, more
precisely, on death, since extinction is death Varge, and they do so in a manner
reminiscent of Tennyson’s gloomy meditation on tossil record. They register a
pessimistic adoption of Darwinism in which deathmiloates life. The passages take
for granted a degree of reader familiarity withtigfosaurs, which as we have seen
were widely known to Victorians even though th@imke gradually had been eclipsed
by that of the dinosaurs whose fossils scientiats een discovering and identifying
since the 1830s. The two novelists, however, agthe celebration of science that is
so central to Verne'§ourney And as atheists, Hardy and Conrad have no istténe
reconciling science with religion. Rather, at anpoin history not long before
ichthyosaurs largely leave popular consciousnésstdpresentative value of Hardy’'s
and Conrad’s ichthyosaurs is that, for all theieralstrangeness, they are inflected
with basic human apprehensions and thus in some regyesent us.

The novelists’ references, taken in their nareatand thematic contexts,
involve three interrelated concepts that connebthygosaurs, and through them
evolutionary thinking, to the human condition: deektinction along with both the
destructive conflict and the inadequate adaptatiat helps produce them. Irhe
Woodlanderghese factors apply to the woods in which the hveet. Part wild and
part cultivated for the timber that sustains thealoeconomy, they evidence the
Darwinian sort of competition, struggle, and dehtt for Hardy informs both nature
and culture. For instance, from the woods arigke treaking sound of two over-
crowded branches . . . which were rubbing eachrdtite wounds on old treeé®.
The personification is appropriate, for the locsiisiggle in much the same way as
they try to make their living from timber. The raor also describes trees from
which:

" Predictably, Chambers placed the ichthyosaur ievatutionary sequence: “The first remove from
the fish is the ichthyosaur. . . . With piscinapand tail, and fins advanced into a paddle fartmas
a true crocodilian head”. See: Robert Chamlexglanations: A Sequel to Vestiges of the Natural
History of Creation 1845.

Vestiges of the Natural History of Creation and €tEvolutionary Writings ed. James Secord.
Chicago: University of Chicago Press, 1994, p.82.

“8 See: John Glendeninghe Evolutionary Imagination in Late-Victorian Nés:eAn Entangled Bank
Aldershot: Ashgate, 2007, pp.72-73, 228.

9 Thomas HardyThe Woodlandersl887. Oxford: Oxford University Press, 1985, p.AB
subsequent references are to this edition and givere text.

© JLS 2009. All rights reserved. Not for unauthedslistribution. 39
Downloaded from <http://literatureandscience.resegtam.ac.uk/journal/>



Journal of Literature and Scien@(2009) Glenuhen “Ichthyosaurus™: 23-47

huge lobes of fungi grew like lungs. Here, as pwéere, the Unfulfilled
Intention, which makes life what it is, was as @wa as it could be among
the depraved crowds of a city slum. The leaf wa®mned, the curve was
crippled, the taper was interrupted; the lichenthéevigor of the stalk, and
the ivy slowly strangled to death the promisinglisap (41)

In Hardy’s world there is little that fulfills thaspirations of humans, beset as they are
by consciousness of self and mortality and no loagjease, because of the dictates of
society, with the nature out of which they arosedan never fully escape.

Constraints with Darwinian overtones also affé main character, Grace
Melbury. Having been sent away by her timber-menthather to be educated above
the level of her former associates, she returnsliahl@d lady no longer well suited to
the cultural milieu and setting that produced hen-estance of faulty adaptation to
environment, social more than natural. When the hemfather had intended her to
marry, the noble and self-sacrificing laborer GNEsterbourne, loses his house and
prospects through an unfortunate stroke of luckh Wer father's encouragement she
marries instead the young doctor, Edgar Fitzpighsey wins her especially because of
his education and prestigious family. Soon sheizeslher social ambitions have
connected her to an unsuitable spouse and it isléheted Giles—simple, at ease
with nature, and natural-seeming himselfi—whom sives. But, this being a Hardy
novel, it is too late. After a series of complicais enveloping various characters,
Giles dies as the result of trying to protect Gimceputation after she abandons her
adulterous husband. Before this occurs, howeveaacé&spends a long night and day
alone waiting for Giles to return to his house.

It is at this point that Hardy produces a Darwmnszenario that leads to his
allusion to ichthyosaurs. While waiting for Gilé€stace looks out on trees:

jacketed with lichen and stockinged with moss.th#ir roots were stemless
yellow fungi like lemons and apricots, and tall gurwith more stem than

stool. Next were more trees close together, wrngsflor existence, their

branches disfigured with wounds resulting from threutual rubbings and

blows. It was the struggle between these neightbatsshe had heard in the
night. Beneath them were the rotting stumps o$¢hof the group that had
been vanquished long ago, rising from their mosstyrgy like decayed teeth
from green gums.

The narrator has slipped from Grace’s point of viemo his own, as he does in
describing one tree in particular: “Above stretctegdold beech, with vast armpits,
and great pocket-holes in its sides where branchd$een amputated in past times; a
black slug was trying to climb it. Dead boughs wetattered about like ichthyosauri
in a museum. . .” (234).

The old beech is reminiscent of Darwin’s metaptairi‘Tree of Life”, whose
branches and twigs represent not only speciesngrisom a common source and
ramifying as they stretch upward through time, blso, as they die and fall off,
extinct species that have lost the struggle fovisat.>° In this scheme ichthyosaurs
are losers, castoffs from the tree of life. Butytlage so only through the interpretive
imagination, which endows them with human signifioa by associating them with

*0 Charles DarwinOn the Origin of Specie4859. facsim. ed. Cambridge: Harvard University
Press, 1964, pp.129-30.
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mutually antagonistic anthropomorphic trees andomstructing them within the
cultural space of a museum. But in Hardy’s visibaman culture—the cause of the
“amputations”—conspires with nature to human degni for struggle becomes all
the more destructive because people have to adieshselves to immensely
complicated conditions, internal and external, tituted of both social and natural
orders. Like the imagined ichthyosaurs, Grace@ihek fail to adapt or compete with
the forces arrayed against them; essentially, Gnasefailed to reconcile culture with
nature while Giles has failed to do the oppositefaisly perceived in terms of non-
adaptation rather than their extremely long-ternol@onary success, extinct
ichthyosaurs signify the extinction of Grace’s ho@ad Giles’s life, with the novel
analogous to a bone-filled museum in so far as botingly suggest the connection
between the fates of ichthyosaurs and humans. bligiiyi the ichthyosaurs represent
humanity, self-consciously aware of “the Unfulfdléntention”, unfulfilled because
of the impossibility that life can evade loss aimditiation or defeat death.

In context, Conrad’s reference also expresses iDemvpessimism in which
the import of ichthyosaurs is deflected toward khenan. Marlow, the narrator of
Heart of Darknessrecalls his long-ago experience as a captain @regl by a
Continental trading company to take a steamboaiga great African river to relieve
Kurtz, the trader at the Company’s most interiatish who, word has it, is very sick.
But when Marlow arrives at the place he is to assaommand, he finds the boat is at
the bottom of the river, supposedly the resultrofiacident but in fact scuttled under
orders of the local company manager. The official®ive is that Kurtz, although the
Company’s most successful supplier of ivory, appebestined to take over his job
because he represents a faction at the Europeaquasters that wants the African
operation to treat natives humanely. The Manageelsavior, however, represents
more a rape of Africa than a trading operation, hachas delayed the trip meant to
help Kurtz—something Marlow does not suspect umtiich later—hoping that he
will have died in the meantime.

Marlow’s involvement in repairing the boat leads 10 his vision of an
ichthyosaur. He has already seen appalling evidefiche death and destruction
wrought by imperialist greed, but he also interprite jungle and the natives as
primitive forces just as inimical, in their way, tivilized ethical standards as the
behavior of the Company, which he detests but insghactivities he finds himself
implicated. Therefore, alienated and appalled, ttengpts to deaden anxiety and
secure meaning through a well-developed work ethilegle-mindedly dedicating
himself to the task of retrieving and repairing 8teamboat. At the same time he
distantly hopes that Kurtz, purportedly a moraliylightened man, will somehow
redeem him when the recovered boat arrives atvitiy itrader’s base of operations
far up the river®

In restoring the boat, however, Marlow and higpkelare held up by a lack
of rivets, the supply of which, unsuspected by Marht the time, the manager makes
sure is long delayed. One night, in a kind of hyatéenduced by frustration and

®1 So eager is he to find meaning in the anarchitraetion he witnesses at the hands of the whitas th
he is willing, once the steamboat arrives at Kgrteading station, to downplay the man’s degenemati
into a moral monster who, in his domination of lac#es, had violated Western ethical standards
even more thoroughly than had the Company. ThusoManterprets Kurtz's famous last words, “the
Horror, the Horror,” whose actual meaning is unglea Kurtz’s last minute moral victory upon
recognition of what he had done. In fact, Marloeeds to redeem himself for his involvement in
moral darkness and meaninglessness by redeemimgathdie once had looked to as a beacon of
civilized values.
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anxiety, Marlow and his fellow worker dance on thexk of the vessel, now raised
from the water, celebrating their fantasy that kbeged-for rivets surely must be
about to arrive:

[W]e behaved like lunatics. We capered on the deck. A frightful clatter
came out of that hulk and the virgin forest on thieer bank of the creek
sent it back in a thundering roll . . . . The ¢reall of vegetation, an
exuberant and entangled mass of trunks, branok@ged, boughs, festoons,
motionless in the moonlight, was like a rioting asion of soundless life, a
rolling wave of plants piled up, crested, readytdpple over the creek to
sweep every little man of us out of his little egisce. And it moved not. A
deadened burst of mighty splashes and snorts r@éashizom afar as though
an ichthyosaurus had been taking a bath of glittéme great river?

Here the ichthyosaur plays a much different rokntin The Woodlandersalthough
again it functions within the context of Darwinitireory viewed darkly.

In his early fiction Conrad uses vegetation to depi Darwinian struggle for
existence, much as does Hardy, but he also imagemgetation, in the form of jungle,
as an alien force fundamentally antagonistic towauthans and something against
which, if they are to survive, they must struggle bre ill equipped to do s8.For
implicit within wilderness, understood as non-hum@ality, figures the greater
enemy, an entire cosmos unconcerned with and ueodsgto human ambitions,
making the accomplishments of civilization seemtypeind transient. With its
decentering of humans, now seemingly just anotpeciss with no special sanction,
Darwinism plays into this anxiety. Marlow feels #iis, but at the same time he also
reads into nature a disquiet, heightened by hisesef moral culpability, that makes
him into the alien, one not adapted to his envirentrand not well fitted to the
struggle for survival. He displays these attitutl@®ughout the novel, as he does
when on occasion he senses, in contrast, how addmisaited the natives are to the
wilderness. They are non-modern, however, and Matgpical of his time, connects
the “primitive” with savagery—with the abandonmeiimoral restraints that he fears
as an atavistic potential in modern humans and modegilization. This is another
haunting idea that Darwinism helped fuel—that \gesti of earlier stages of
evolutionary development not only linger but cotgé a potential for degeneration.

Nature as epistemic phenomenon, then, is an ansgaoitimately residing
within as much as without, something alien-seenbng uncanny because imbued
with repressed or partially repressed human feéackjding the fear—consistent with
pervasive fin-de-siecle pessimism about the futuret-neither the individual nor
modernity itself can surviv¥. Dark nature threatens to “sweep every little maoso

%2 Joseph Conradieart of Darkness ed. Paul B. Armstrong. New York: Norton, 2008,39-30. All
subsequent references are to this edition andieea @ the text.

3 The jungle as site of a vegetative Darwinian itedor existence appears in Conradllmayer’s
Folly (1895),An Outcast of the Island4896), andrales of Unres{1898). See: John Glendenifide
Evolutionary Imaginationpp. 241-43, 247.

> British confidence had fallen off since mid-ceytand the self-celebratory Great Exhibition. Bg th
century’s end doubts had arisen in many peoplersimstemming from imperial setbacks, the rise of
powerful international economic and military rivaégsdepressed economy, scientific and sociological
theories concerning entropy and degeneration,gpecach of a new century with unknown
challenges, and—focusing these anxieties—the immhideath of Queen Victoria and the end of the
age named after her. Anxiety about social, palifimoral, and physical degeneration especially
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out of his little existence”. The wilderness “movest”, however, because in fact it is
humankind—via a form of extinction Darwin did natt&ipate—that through greed

and fear and self-alienation someday will produsewn destruction. In dramatizing

these anxieties Conrad employs the same condiiertdardy—extinction, struggle,

and failed adaptation—and he too could have magsleehthyosaur representative of a
grim human destiny. He does something else instead.

Marlow’s remarkable simile transmutes a noise, gesha hippo disturbed by
the commotion on the boat, into the whimsical imafan ichthyosaur “taking a bath
of glitter in the great river”. Marlow’s disorderestiate of mind while dancing on the
deck partially explains the fanciful scene, butisitso out of keeping with what
precedes it, the threat of human extinction, thate must be more going on if the
passage is to make sense. Stripped of overtonextiwiction, conflict, and failed
adaptation, the ichthyosaur stands out in contoaite preceding evocation of hostile
nature and to Marlow’s and his species’ dilemmabkatWarlow has done, perhaps in
the retelling of his experience rather than attiine, is invest the animal with what
Marlow himself lacks during his traumatic Africaxperiences. Whereas he feels
alienated and morally sullied, the creature seensdine, vital, and at home in its
world, engaged in the salutary activity of “takiadpath”. The ichthyosaur is a success
rather than something that has failed, its bonesigaed to a museum. Snorting turns
into a grace note and a brute animal into a fdeyteing. This is a relapse to the
childhood romance that, briefly surfacing again early adulthood, had caused
Marlow to sign onto the steamboat job in anticipatof splendid and unproblematic
adventure (7-8).

But the story then immediately returns to the niedivets, to the truth that
they would not come anytime soon, to the folly &k of the rest of the novel, and
to Marlow’s dubious battle to construct a positimeaning that, like rivets, might
hold his world together. Conrad’s ichthyosaur cgrsveuch a meaning: a dream of
human freedom and ease, of release from fear othdead the burden of
CONsciousness.

\Y
The ichthyosaur was not alone among extinct spdaigsresenting scientific and
religious challenges to nineteenth-century thinkerd educated readers, but as one of
the first of the great reptiles recognized and sfwumd in considerable numbers, it
was in the forefront of concerns about the creatind careers of species, offering
many opportunities for scientific and artistic i@ons, and it appeared in many guises
as scientific knowledge colluded with extra-scitatinfluences. Verne, Hardy, and
Conrad put their ichthyosaurs to different usesilewisual representations differed
in response to new discoveries and oftentimesdaaésire to appeal to both scientific
and general audiences. Meanwhile scientific kndgdecontinued to accumulate.
More and more species of ichthyosaurs have beeowsed, some as small
as several feet in length, while recent finds ssggbat one species produced
individuals of over seventy feet—more along thedirof Verne's gigantic version.
The evolution of ichthyosaurs is better understasavell. For example, early species

influenced creative writers of the time, includi@gnrad and Hardy, as did the somewhat kindred
phenomenon of literary naturalism, with its focustbe social and hereditary forces that dominate
people’s lives and suppress free will. Neither @dmor Hardy, however, assumes the clinical,
scientific sort of detachment from their charactand stories promoted by naturalism.

% A specimen of Shonisaurus sikanniensis was fisstoered in British Columbia in 1991.
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are now known to have had the pointed lizard-ld&istincorrectly assigned, in most
nineteenth-century reconstructions, to the lateppise-shaped Jurassic specimens
that were the first discovered and only late ind¢baetury recognized as having dorsal
fins and forked tails® Based upon a remarkable fossil that shows thelslefasoft
tissue, a recent discovery indicates that latethygsaurs had skins containing
collagen fibers, like those of sharks, which mausrtbodies rigid and slick to assist
in high-speed swimming, evidence that it most {kield in deep waters by chasing
down prey at speeds perhaps up to twenty-five mies hour’ In a related
development, various discoveries have establishat the narrow spines of early
ichthyosaurs evolved into the thick, stiff backbsmd later ones as part of a change
from undulating movement to the rapid propulsioat#ad by well-developed vertical
tails>® It now also appears that ichthyosaurs indeed ntighe attacked plesiosadrs.
But mysteries linger about the relationship of éhego animals and about much else,
including why ichthyosaurs became extinct and da l®fore the demise of
plesiosaur§® No longer thought of as “the world-renowned iclisgurus”, it
nevertheless remains an ongoing and productive lgroloffering, for anyone
interested, scope for both scientific reasoning #me imaginative investment of
reality with human significance.

% Expert Ryosuke Motani, as part of his “IchthyosBage” website, provides a chart demonstrating “a
general transition from lizard-shaped body plafisi-shaped one through the evolution of
ichthyosaurs. See: Ryosuke, Motdohthyosaur Page03 July 2001.
<http://www.ucmp.berkeley.edu/people/motani/ichtliymb.htmb, 1. Introduction.

" This finding was reported in 2008 by Theagartemghiam-Soliar, who along with his team at the
University of KwaZulu-Natal investigated the foszdld skin with an electron microscope.

*8 See Ryosuke Motani, ‘Rulers of the Jurassic S&asentific AmericanDec. 2000, 53-59., p.57.

9 BBC news reported that ichthyosaur and plesio&zssils found on an Arctic island include a tooth
of the former creature embedded in the neck botikeeofatter. See: Paul Rincon, “Monster’ Fossil
Find in Arctic.’ BBC News. 5 Oct. 2006. hitp://news.bbc.co.uk/2/hi/science/nature/54035f0:s

%It has been suggested that plesiosaurs becameatdsgiing young ichthyosaurs.
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Beauty Bare: The Sonnet Form, Geometry and Aesthets

Matthew Chiasson and Janine Rogers

Beauty is the first test: there is no permanentela the world for ugly mathematits.

Euclid alone has looked on Beauty bare...

The appeal of the sonnet form over centuries iB batjuestionable and curious. Most
poets attempt a sonnet at one time or anotheram tareer, and many readers in
English, as well as other Western languages, haveuatered a sonnet or two. While
some might see the sonnet as an old-fashioned fooets continue to produce them
in great quantities, and new collections and stidié them continue to appear.
Zachariah Wells, editor of one sonnet anthologyibaites the form’s longevity to its
“adaptability, flexibility, plasticity” through hiery.” Others are more mystical in their
ideas about the persistence of the sonnet: “Poé&lei Paterson reflects, “write
sonnets because it makes poems easier to writeleReeead them because it makes
their lives easier to beaf”There is a long-held perception that sonnets tesch
something about the very nature of poetry, espgdialrelation to poetic form. This
Is frequently cited as the justification for ingngf that creative writing students try to
write them, and that literature students learn @¢adr them. But aside from the
structural rigour of the form — with the attendassumption that the more restrictive
the form, the greater the poetic challenge (halkage a similar status in this respect)
— the actual reasoning behind the idea of the dtneelifying qualities remains
vague.

Similarly, the sonnet's aesthetic qualities areqfrently proclaimed, but
slippery and difficult to articulate. Paul Oppemnther writes that the sonnet has a
“mysterious aesthetic” that reveals “a psychologiea well as an aesthetic, law, or
equation, or archetype” that makes it one of thetrfigecure and enduring forms in
poetry”, but he remains vague as to what that riscigely’ Paterson connects the
aesthetic and the psychological appeal of the gorfaemiraculous little form in
which our human need for unity and discontinuigpetition and variation, tension
and resolution, symmetry and asymmetry, lyric irejon and argumentative rigour,
are all held in near-perfect oppositional balangei/i-xxvii). It is frequently seen as
having a meditative quality (xvi) — an interiorityhich Oppenheimer suggests is due
to its non-musical, purely literary, history of aitation. He provides convincing
proof that despite the popular idea stihnetmeaning “little song,” it was always

! G.H. Hardy A Mathematician’s ApologyCambridge: Cambridge University Press, 1941, pAi5
subsequent references are to this edition andiaea @ the text.

2 Edna St. Vincent Millay, ‘Euclid Alone has Looked Beauty Bare,’ iThe Harp-Weaver and Other
Poems1920. New York: Harper, 1923, 74. All subsequefitrences are to this edition and are given
in the text.

3 Zachariah Wellsjailbreaks: 99 Canadian Sonnef&oronto: Biblioasis, 2008, p.11. All subsequent
references are to this edition and are given indke

“ Don Paterson, ‘Introduction’ ih01 Sonnetsed. Don Paterson. London: Faber, 1999, xi-xxvii.
pp.xxvii. All subsequent references are to thisiediand are given in the text.

> Paul Oppenheimer, ‘The Origin of the Sonn€omparative Literatur@4 (1982), 289-304., p.290.
All subsequent references are to this edition aadyaven in the text.
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intended for the written padéThis textual presentation history is part of tlesthetic
power for Paterson:

As poetry moved slowly off the tongue and onto piage, the visual appeal of
an approximately square field on a sheet of wh#pep must have been
impossible to resist. Which is what a sonigetfirst and foremost: a small
square poem. It presents both poet and the reatteawivid symmetry that is

the perfect emblem of the unity of meaning a soseeks to employ. (xvi)

Phrases such as “vivid symmetries” suggest that sthienet's beauty might be
connected to other fields in which symmetry is digmguently cited as an aesthetic
component; in, for example, science and mathemdtideed one sonnet — Edna St.
Vincent Millay's “Euclid Alone Has Looked on BeauBare” — seems to take as its
topic the very idea of an aesthetic link betweenthematics (and by extension
science) and the sonnet form:

Euclid alone has looked on Beauty bare.

Let all who prate of Beauty hold their peace,
And lay them prone upon the earth and cease
To ponder on themselves, the while they stare
At nothing, intricately drawn nowhere

In shapes of shifting lineage; let geese
Gabble and hiss, but heroes seek release
From dusty bondage into luminous air.

O blinding hour, O holy, terrible day,

When first the shatft into his vision shone

Of light anatomized! Euclid alone

Has looked on Beauty bare. Fortunate they
Who, though once only and then but far away,
Have heard her massive sandal set on stone. (74)

Millay’s sonnet has been cited by scientists, madiecians and literary critics alike
to articulate a definition of beauty. The poemnslided in mathematical textbooks
and specialized mathematical studiésis also found in histories of mathematics and
books that explore mathematical intersections Wwisiory and cultur&. The sonnet —
especially the first line — occasionally appearsaasepigran. It is also found in
biographies of mathematicians, like Paul Hoffmabisgraphy of Paul Ekk, The

® See: Paul Oppenheimer, ‘The Origin of the Sonnet.’

" See: Robin Hartshon&eometry and Beyontlew York: Springer, 2000, p.50; William McGown
Priestley and F. W. GehrinGalculus: A Liberal Art2™ edn. New York: Springer, 1998, pp.78-9;
Philip J. Davis and Rueben Herdie Mathematical ExperiencBoston: Birkhatser, 1987, p.150.
8 See: William P. Berlinghoff and Fernando Quadrasi@a,Math Through the Ages: A Gentle
History for Teachers and Other&xpanded Edition. New York: Mathematical Assaciatof America,
2004, p.155; Robert Ossermdtgetry of the Universe: A Mathematical Exploratifrthe Cosmas
New York: Anchor-Random, 1995, p.Biario Livio, The Golden Ratio: The Story of Phi, the World’s
Most Astonishing NumbeKew York: Broadway, 2002, p.3.

° See: H. E. HuntleyThe Divine Proportion: A Study in Mathematical BgaiNew York: Dover,
1970, p.xiii.
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Man Who Loved Only NumbelsFrom a literary perspective the entire sonnet is a
frequent inclusion in poetry anthologies and sommadiections, and it has the honour
of being the first text presented in Denis Donogha@pendix on notable quotations
on beauty inSpeaking of Beauty Finally, the poem is frequently cited in online
sources related to both mathematics and literaigies.

The sonnet’s first line is often isolated as sorog sf definitive statement
about the relationship between science and bediity. phrase “beauty bare,” in
particular, seems to resonate within different reg@ommunities, but the meaning of
this phrase is not really unpacked. The word “baems to be uncomplicatedly self-
evident and accessible. An indicator of plainnggs,apparently resistant to exegesis.
This ironically produces a barrenness of meaning;word is unanalysable because
of its apparent semantic obviousness. This ingiatseries of contradictory attributes
concerning the nature of beauty. The light imagbat Millay attaches to the idea of
Beauty, for example (Beauty is “luminous air” arldjit anatomized” that “shone”
for Euclid, in a “blinding hour”) does not illumits, but obscures — endarkens — our
understanding. The repetition of the light imageétheut specific detail as tahat is
shining results in an impenetrable glare of imageary interpretive snow-blindness.
The impenetrability of Millay’s imagery provokedpaotracted debate iBxplicator
from 1942 to 1948 over whether or not the poemrreteto Euclid’s theory of optics;
no satisfactory conclusions were reached, and thitemwas quietly dropped after
1948 Similarly, Euclid’s “bare” vision is a “shiftingineage” that is “intricately
drawn”, yet is also “nothing,” “nowhere.” It is “msaive”: it is physically huge,
cosmic, and beyond the scope of human grasp, lalgdpossessesass in that it is
the indefinite and intangible embodied. It is olwgoand overt, but also intimate;
“bare” in the sense of naked and revealed, whielcgd Euclid in the role of both a
lover and a voyeur. Even syntactically, the wordrd3 performs double duty; it could
modify either Beauty herself or Euclid’s own visidbare Beauty” or “looked upon .
.. bare,” as in a gaze undertaken without mediatio

Despite the abstraction and impenetrability of ¢batral adjective of the first
line, the idea of beauty in this sonnet retains its associatiath wransparency,
crispness and clarity. These qualities are conddot¢éhe study of geometry, which is
probably the discipline that most readers imagiaehee subject of the poem. The
reader who first raised the problem of the sonmamilgect matter ifcxplicator noted
that “generally the sonnet is read as if concemigld geometrical discoveries>The
geometric principles of the “small square poem” @specially clear in Millay’s text;
the rhyme is simple and rigorous; a perfect, fdwymne Petrarchan (or Italian) sonnet,
with an octave and a sestet that can be furthedigidied into quatrains and tercets.
Therefore the idea of three and four pointed figuretriangles and squares — is
implied in the structure of the poem. Like Euclitddeal geometric figures, however,
they are without dimension — they are not “realidasfrom the quadrangle of the
single stanza itself.

19 paul Hoffman;The Man Who Loved Only Numbers: The Story of Pedd€Eand the Search for
Mathematical TruthNew York: Hyperion, 1998, p.33.

* Denis DonoghueSpeaking of BeautjNew Haven: Yale University Press, 2003, p.179. Al
subsequent references are to this edition andieea @ the text.

12 See the first entry in this exchange: ‘Q9: Mil{Euclid Alone has Looked on Beauty Bare’,’
Explicator1.1 (1942) n. pag. The ensuing debate can bawetl by consulting the index of
subsequent volumes of the journal.

13 See: ‘Q9: Millay’s ‘Euclid,’ n. pag.
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True beauty, Millay suggests, belongs to the igitsle absolutes of the
mathematical visionary; the rest of us can onlyblga and hiss” about beauty. But
reading a poetic text on the subject of mathemlabeauty begs the question as to
what extent mathematical beauty transfers to liyelb@auty? Certainly, the readership
of this poem indicates that the text is meanindtulboth scientists and literary
scholars alike. But how strong is the relationdtgpween scientific and poetic beauty
generally, and is that relationship embodied is foem? Beyond that, to what extent
can we see scientific and poetic aesthetics shamgnterpretative space in other
poems or in poetry generally?

Gillian Beer has noted that “stories of culture’ndeto “go largely
undescribedsymmetry, simplicity, development, hierarchy, mb@, provide models,
ideals, and implied narratives in science as mwuHitarature.” We might regard
symmetry and simplicity as “ideals of scientifieghnce,” Beer observes, but the
underlying aesthetic narratives or models of symynanhd simplicity — the idea of
elegance itself — for example, tend to be “sequedtefrom debaté? Elegance, or
beauty, simplyis: it is justbare Yet there are a number of important studies @n th
subject of science and aesthetic thédriyor example, mathematicians and scientists
like Paul Dirac, Roger Penrose, Jacques Mandellamgt Steven Weinberg have
meditated on beauty in their professions. Commegan mathematical biographies
and testimonies of particular scientific experienfrequently segue to meditations on
beauty, as seen in G.H. HardysMathematician’s Apology1941) Henri Poincaré
Science and Methofl952), Werner HeisenberghAcross the Frontierg1974), and
JW.N. Sullivan’s The Limitation of Scienc§1933)!® More general studies of
aesthetics occasionally engage the issue of baausgience; an early example is
Francis Hutcheson’s 1725 analy#is Inquiry Concerning Beauty, Order, Harmony,
Design In the twentieth century, Roger Fry’s canonivaion and Design1920)
also considered scientific aesthetics.

Ideas of mathematical and scientific beauty arqueatly collapsed in these
studies; indeed, mathematical aesthetics are frdlyueead as a foundation for
scientific aesthetics, especially in our mathenadlifedetermined scientific methods
of today. For the mathematically inclined the idganathematical beauty is so self-
evident as to be irreducible to analysis, and lier non-mathematically inclined it is
so distant as to be almost incomprehensible: harck only and then but far away.”
While Millay’'s poem seems to be as much about thexpressibility of aesthetic
visions as it is about aesthetics — we are not piunto see what precisely it is that
Euclid is seeing, for example — it is still cleanheaningful to mathematicians, readers
of literature and others. As an aesthetic objdw&t,foem is self-reflective; embedded

4 Gillian Beer, @en Fields: Science in Cultural Encountéxford: Clarendon, 1996, p.161.

'3 The fullest treatments are found in the followbmpk-length studies: Subramanyan Chandrasekhar,
Truth and Beauty: Aesthetic Motivations in Scier@eicago: University of Chicago Press, 1987; Ernst
Peter FischeBeauty and the Beast: The Aesthetic Moment in 8eitnans. Elizabeth Oehlkers. New
York: Plenum, 1999; James McAllist&eauty and Revolution in Scient#haca: Cornell University
Press, 1996; Arthur I. Milleinsights of Genius: Imagery and Creativity in Scieand Art New

York: Springer, 1996, as well as the proceedingh®f1l980 Nobel Conference edited by Deane W.
Curtin: Deane W. Curtin, edhe Aesthetic Dimension of Science: 1980 NobeleTenfe New York:
Philosophical Library, 1982.

16 See also chapters by Poincaré and Morse in Rayi@oddoub, edMusings of the Masters: An
Anthology of Mathematical Reflection&ashington, DC: Mathematical Association of Arnafi2004,
pp.17-30, 81-96; and Paul Hoffman’s biography efulFErdis: Paul HoffmanThe Man Who Loved
Only Numbers
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in its meditation on mathematical beauty is anrmoigation of poetic beauty, and the
relationship between the two. It asks us to comgidéhe text can possess the same
transcendent aesthetic qualities that the matheatafisionary engages in, and, more
subtlety, it interrogates the aesthetics of thensbifiorm specifically — arguably, the

most significant single poetic form in our literanheritance in English, which acts as
an archetype for the idea of poetic form generdlly.

So how does this sonnet — “Euclid Alone has Lookedeauty Bare” — work
as a link between literary and mathematical ags#efThe meaning of the poem is
found not in its literal applications, but in itst@ns, which are experienced through
its form of the English-language version of ther&ehan, or Italian, sonnet form.
The form of the sonnet itself is inherently math&oad, and the aesthetic functions of
the mathematical elements of the sonnet are redpen®r much of the form’s
beauty, as well as its deeper meanings.

Shifting Lineages: Sonnet Form and Mathematics
Previous scholarship has explored numbers and mcisy@nbolism in poetic forms,
including sonnets, within the broader context omeudcal mysticism of classical,
medieval and early modern cultures. S.K. Heninged @lastair Fowler have
contributed substantial studies of Platonic anch&ybrean numerology in English
literature®® More recently, Marcia Birken and Anne C. CooBiscovering Patterns
in Mathematics and Poetmystablished a broad range of connections betweetwio
fields, with a special focus on using these comm@unds as a productive teaching
strategy. There has even been a single-author stmdythe subject: William
Goldbloom Bloch’sThe Unimaginable Mathematics of Borges’ LibranBatbel

The sonnet form is usually of interest in sucldss of mathematical-literary
relationships, but many of their engagements adeutheorized; Birken and Coon
provide several examples of the various pattermafigthe fourteen-line stanza
(including “Euclid Alone has Looked on Beauty Baralthough they do not extend
their discussion to mathematical formulae or thesoriFowler’'s detailed analysis of
numerology and Elizabethan poetry includes a chapte the sonnet sequence,
although he does not discuss the sonnet as a sitagiea. Paul Oppenheimer and Don
Paterson have provided the most sophisticated semlgf the aesthetic relationship
between mathematics and poetry; both discuss timmess relationship to the
proportions of the Golden Section, and Patersonal&s drawn connections to the
Fibonacci sequence. In order to make these theowesk, however, both
Oppenheimer and Paterson have to tweak the somnetuse slightly. To reconstruct
the Golden Ratio, for example, Oppenheimer suggeststhe last two lines of the
stanza be seen as connected to, but distinct filmenprevious twelve (302-3). This
constructs a numerical idea within the core of slbanet of 6:8:12, which is the
harmonic proportion in the Renaissance architecafreooms (303). Similarly,
Paterson also explores the sonnet's connection h® [Eibonacci sequence

" Obviously this may be challenged, but insofarth@ssonnet has remained emblematic of poetry
generally, and it has not, like the verse romanmrged with prose forms over the last 500 years,at
fair assessment of the form’s importance. Onelid paessed, for example, to find significant nunsber
of whole print collections devoted only to othangle poetic forms.

18 See: S.K. Heninger JiTpuches of Sweet Harmony: Pythagorean CosmologyRandissance
Poetics San Marino, California: Huntington Library, 1974lastair Fowler,Triumphal Forms:
Structural Patterns in Elizabethan Poetambridge: Cambridge University Press, 1970. e
Marianne Shapiro’s study of number symbolism ingéstina form: Marianne Shapitdieroglyph of
Time: The Petrarchan Sestinglinneapolis, MN: University of Minnesota Pres880, pp.10-13.
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(1,1,2,3,5,8,13, 21, etc), which itself is relatedthe Golden Mean and which is

patterned in the sonnet up to 13; the extra 1, Uggests should be taken in the
mathematical equation from the repeated 1 thatissiiae sequence, so the sonnet form
adds to 14 (xviii-xix).

Both of these theories are workable and probatdyrate in a general respect;
there is no question that the Golden Ratio was mimnt force in Renaissance
aesthetics and that it would have been read inetigpforms including the sonn&t.
Furthermore, the Fibonacci numbers and the GoldatioRhave mathematical
connections to each other, so it makes sensehaican both be seen in the sorfflet.
But although creative, both Oppenheimer’'s and Bates theories lack a certain
mathematical elegance, since they require us tonkethhe basic fourteen line form in
some respect — with the result that the mathendigrares are moralluded tothan
represented irthe text. While these allusions are importanthite meaning of the
sonnet form, the significance of numbers and theiraviours is more than allusive in
relation to mathematical constructs in the sonmetnf (and in Millay’s sonnet
specifically). The sonnet form contains within itreathematical theorem that is very
beautiful — and quite literal: the Petrarchan BEslgli sonnet, with the
octave/sestet/iambic pentameter stanza, embode®gdametrical constructs exactly:
the Pythagorean Theorem and the Primitive Pythagofeiple.

We can construct the Pythagorean Theorem outeothitee primary numeric
components of the sonnet; 8 (the octave), 6 (tletefeand 10 (the number of
syllables in each line):?86°=10%; 64+36=100. In this respect, the sonnet form does
not merelyrepresenthe Pythagorean Theorem, it baght and itdoesit. The form is
symbolic but it alscenactsthe elegant mathematical form. But not only ddes t
Italian sonnet form embody — or perform — one oé tblassically beautiful
mathematical theorems, but it divides down to aso#ssential mathematical beauty:
the Primitive Pythagorean Triple.

If we take any triangle and multiply all of itdss by 2, we arrive at a scaled-
up version of the original triangle; it has alltbe same angles as the original triangle
and looks exactly the same (except enlarged). Ithenaatics, these triangles are
called “similar triangles.” The 6, 8, and 10 tri¢ga@f the Italian sonnet is simply a
scaled up version of 3, 4 and 5; this is also fane9, 12, and 15; 12, 16 and 20, as
well as 15, 20, and 25. In this sense, 3, 4, amsl the parent to all of these other
triples and it is the most primitive of all of thesince it cannot be subdivided any
further, as long as we want to work in integers.

This idea of the Primitive Pythagorean Triple isal@gous to irreducible
fractions; mathematicians always write fractionstheir lowest terms (instead of
writing 12/8 or 6/4 they would write 3/2). Theredorthe sequence 3, 4, and 5 has
special significance in this respect, since it abtarizes an entire family of solutions
to the Pythagorean Theorem. While the 3/4/5 trige’t the only Primitive
Pythagorean Triplé! it is significant that all Primitive Pythagoreamifiles can be
generated from the 3/4/5 triangle by use of thedatively simple algorithms. This

9 0n the cultural influence of the Golden Ratio ¢¢eE. Huntley,The Divine Proportionand Mario
Livio, The Golden Ratio: The Story of Phi, the World’s Mastonishing NumbeNew York:
Broadway, 2002.

? Richard Dunlap explores these connections extehysigee: Richard A. Dunlafghe Golden Ratio
and the Fibonacci Numberblew Jersey: World Scientific, 1997.

215,12, and 13; 7, 24, and 25, etc. are also pviengiolutions. In fact, there are infinitely many
Primitive Pythagorean triples, each characteritigr own separate family of solutions to the
Pythagorean Theorem. See Eves 45-6 and 80-2.
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means that 3, 4, and 5 is tm@stprimitive of all Primitive Pythagorean Triples;aan
be used to generate all of the others. The 3/4f3étmay be regarded, therefore, as
the mother of all solutions, which captures petfettoth the centrality and the
generative function of the sequence. Furthermaregddition to being the smallest
Primitive Pythagorean Triple that can generatethér Primitive Pythagorean Triples
by a simple application, it also has the importéeature that 3, 4, and 5 are
consecutive numbers. For these reasons the 3/#tiPe Pythagorean Triple holds
much mathematical fascination, and is considergue@ally elegant. The Italian
sonnet in English possesses this same reductistetsectet and iambic pentameter
can be subdivided into tercet, quatrain and pen&me

One circumstance of the historical context ofithention of the sonnet is that
it coincided with an era of mathematical innovatidhe sonnet was invented in the
court of Emperor Frederick Il, probably by a coerrtand notary named Giacomo da
Lentino (or Lentini), whose fellow courtiers incled Leonardo “Fibonacci” Pisano
himself?* Shortly before that time, EuclidElementsvas translated from Arabic into
Latin by Gherardo of Cremona, making it availalold=tiropean scholars at the end of
the twelfth century? It was this text that contained the first widelgcalated formal
statement and proof of the Pythagorean Theoremp{Bition 47 of Book 1).
Therefore, the poetic innovators of the early #arth century that produced the
sonnet, as well as other number-based forms l&esdstina, the strambotto, and terza
rima forms, were working within a mathematical resance of sorts, alongside
mathematicians like Fibonacci who were interrogatime very nature of number, and
therefore the very nature of space, time, natucktmauty’* The circulation history
of Euclid’s Elementscorresponds with important moments in Englishrditg history
as well; it was first printed in 1482, just befdree start of the Tudor dynasty that
would produce the first English sonnete@rglthough manuscript evidence of the
direct mathematical influence on literature is Idst history and must remain
speculative, it would be reasonable to expect tiat Elements would have
contributed to the intellectual milieu of the Tudoourt as it did in the court of
Frederick I, and that it may have reinforced thekd between mathematics and
poetry as Sir Thomas Wyatt and the Earl of Surregtioued to experiment with
number and pattern in the sonnet.

2 See: Paul Oppenheimer, ‘The Origin of the Sonpe289; Don Paterson, ‘Introduction,’ p.xiii;
Michael R. G. SpillerThe Development of the Sonnet: An Introducti@ndon: Twayne, 1992, p, 13;
Ernest H. Wilkins, ‘The Invention of the Sonn&¥lbdern Philologyl3 (1915), 463-94., p.463. While
Paterson points out the connection between thengitm sequence and the Golden Mean, which he
feels is a significant aspect of the sonnet’s aoesibn, he fails to note the historical connection
between Fibonacci and da Lentino (xviii). Regardsilgonacci’'s name, see: Alfred S. Posamentier,
and Ingmar Lehmanifhe Fabulous Fibonacci Numbewsmherst: NY: Prometheus, 2007, pp.17-18.
On Da Lentino’s poetry see: Ernest F. LangiBye Poetry of Giacomo da Lentino: Sicilian Poetheaf
Thirteenth CenturyCambridge, M: Harvard University Press, 1915.

23 Howard EvesAn Introduction to the History of Mathemati&' edn. Philadelphia: Saunders
College, 1990, p.261.

24 On mathematicians and poets in the court of Fiekléirsee: David AbulafiaFrederick I1: A
Medieval Emperar1988. New York: Oxford, 1992, pp.251-89; Paul &pigeimer, ‘The Origin of the
Sonnet,’ pp.300-1; Michael R. G. Spill@heDevelopment of the Sonppp.1-27; Georgina Masson,
Frederick 1l of Hohenstaufen: A Lif@957. London: Secker and Warburg, 1973, pp.122;43.

% Eli Maor, The Pythagorean Theorem: A 4,000 Year HistBrynceton: Princeton University Press,
2007, pp.72-3.
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Beauty, Meaning, and the Sonnet’s Mathematics

Both the Pythagorean Theorem and the Primitivedydhean Triple embedded in the
English Petrarchan sonnet form are considered ibglally mathematicians for
several reasons. Most obviously, they both exgresss of symmetry and proportion.
Of the Pythagorean Theorem, Johannes Kepler s&@orhetry has two great
treasures: one is the theorem of Pythagoras, ttex fihe Golden Ratio]. The first we
may compare to a measure of gold; the second tecops jewel?° Centuries later,
the mathematician and writer Charles Dodgson (Leé¥é@goll) insisted the Theorem
was “as dazzlingly beautiful now as it was in thaydwhen Pythagoras first
discovered it2’ But there are two aesthetic qualities of the Rythean Theorem and
Pythagorean Triples that should be of special @steto readers of the sonnet: both
theorems argenerativeand spatial in nature: they are generative in the sense that
they are procreative and prolific, and they ardiapan the sense that they interrogate
the meaning of physical and intellectual space.

The Primitive Pythagorean Triple of 3/4/5 produpegslicas of itself by being
scaled up. The generative aspect of the Pythagdreaarem is its applicability and
connectivity to other ideas, mathematical and otis®. In fact, Francis Hutcheson
used the Pythagorean Theorem as his ideal exarhpleaoty in theorems generally,
which he defined as possessing “uniformity in vgfiewherein the theorem offers a
model that demonstrates the essence of a thinghwd@n in turn be generalized to
express a multitude of examples, however varioey tmay seem (such as right-
angled triangles of different size8).Hutcheson’s requirement is fulfilled by the
Pythagorean Theorem in that it reveals a univetsath of every possible
manifestation of right-angled triangles according the axioms of Euclidean
geometry. Its application to a theoretical infiniby examples makes it especially
beautiful. More recently, in his definition of mathatical aesthetics, G.H. Hardy
required “significance” of an elegant or beautifmathematical statement. The
significant (or “serious”) theorem connects in atlral and illuminating way” to
things outside itself, so as to shed light on @ugér understanding of the nature of
number, and perhaps on human understanding in @gR6).

These qualities of the Theorem and the Triple lmarseen to share functions
with the sonnet form, which itself is generativeonBet experimentation and
innovation produced new forms and new understaisdafighe nature of literary form,
especially in English. Wyatt’'s import into the yauknglish literary culture put new
demands on the artistic possibilities of the lamgfa Not only were new literary
forms spawned through the experimental energy oh suroject, but the language
itself flexed and grew to accommodate the struttuigour of the form.
Commentators have noted that the sonnet, whileigiray a structural model that is
rigorous enough to determine the form, is neveedelwondrously adaptable, and is
thus both beautiful and enduring. As Wordsworthleatéd, the sonnet, though

%6 Quoted in Eli MaorThe Pythagorean Theorem.47.

%" Charles L. DodgesoiGuriosa Mathematica: Part 1, A New Theory of Paets|London:
MacMillan, 1888, p.x.

8 Francis Hutchesomyn Inquiry into the Origin of Our Ideas of BeautydaVirtue in Two Treatiesd.
Wolfgang Leidhold. Indianapolis, IN: Liberty Fun2ip04, p.36.

%9 See: Michael R. G. SpilleThe Development of the Sonngt.83-101; Elizabeth HeaM\yatt,
Surrey and Early Tudor Poetryondon: Longman, 1998, p.118; F. W. Batedemglish Poetry and
English LanguageNew York: Russell, 1961, pp.26-34.
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structured, is not a restrictive “narrow rooffl.Instead, the fact that the sonnet is
“adept at daring escapes and covert crossingstsobwn form is integral to that
form.3* In such work, the sonnet form fulfills Hardy’s tégement of being significant
and illuminating, and, as Wordsworth’s metaphorgasgs, the form is implicitly
interrogating physical space itself, and this isemhit connects most directly with
mathematics.

Spatially, both the sonnet and the Pythagorean réne@lso have something
to teach us, and their engagement with physicatesmantributes directly to the
mathematical aesthetics that underlie their respectorms. The fact that the
Pythagorean Theorem extends beyond any specifib@eato illustrate the nature of
all Euclidean right angles connects us to the isfuspace. Jacob Bronowski called
the Pythaogorean Thereom “the most important sinigemrem in the whole of
mathematics,” noting that “what Pythagoras esthblls is a fundamental
characterisation of the space in which we mo¥éThis is true most especially in the
architectural applications of the theorem: “theHagiorean Theorem,” Michio Kaku
writes, “is the foundation of all architecture; eyestructure built on this planet is
based on it®® The relationship between the Pythagorean Theorartte Primitive
Pythagorean Triple is part of architectural histamgcient builders knew that ropes
composing the 3/4/5 triangle could be used to faight angles long before
mathematicians like Pythagoras stated the morergetieorem that characterizet
right-angled triangles. In other words, the buitdknew that 3/4/5 was an extremely
useful and beautiful relationship, but they did actually knowwhythat was the case
until the theorem.

The Pythagorean Theorem articulates spatial ityedts essential beauty is
its articulation of the relationships of wholes gratts, and its demonstration of how
they are unified: “the result is magical and of iemae usefulness” Bryon E. Wall
concludes? This spatial significance of Euclid’s visionary thematics is captured
by Millay in the phrase “light anatomized”, whicbrtstructs light as a physical body
that can be dissected, deconstructed and evenpesthay the geometer. The true
resonance of Millay’'s meaning is actually a sort'aftive pun”: breaking the word
“anatomized” into its semantic parts — anatomizing releases “atom”, which is
Greek for “indivisible”, implicitly, then, a wholéWhile we associate anatomy with
dissection, its more general meaning is simply itadd the indivisible, and the
mystical associations with this idea play into éelings about the human body, the
earth, and light itself. Dividing the indivisiblearfatomy literally means *“un-
undividing™®) is what a geometer (earth-measurer) does, ant Bufwid could do to
an extent that was impossible for average think@ssdimensionless lines and points
divided the entirety of light.

%0 Wwilliam Wordsworth, ‘Nuns Fret Not at their ContsnNarrow Room’ inWordsworth: Poetical
Works ed. Thomas Hutchinson. Oxford: Oxford Univergtess, 1973, p.199.

31 7zachariah Wellsjailbreaks p.11.

%2 Jacob BronowskiThe Ascent of MarLondon: BBC, 1974, pp.160-1.

% Michio Kaku,Hyperspace, A Scientific Odyssey through ParalleiVerses, Time Warps, and the
10" Dimension New York: Oxford University Press, 1994, p.37.

% Byron E. Wall, ‘Proposition 1.47 of Euclid: The fhggorean Theorem,’ iicience in Society:
Classical and Contemporary Readingsl. Byron E. Wall. Toronto: Wall and Thompson82955-8.,
p58. On the study of parts and whole — or “mereglegin literature see: Amanda Jernigan, ‘Wholes
and Parts (All Puns Intended): The Mereologicaldfiof Richard Outram’s Poetic Sequences.” MA
thesis. Memorial University of Newfoundland, 200&specially pp.1-14.

% StevenConneFly. London: Reaktion Books, 2006, p.90.
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Similarly, the beauty of the sonnet is often resdthe way in which it
provides form for another indivisible space — megpace: the sonnet is, according to
Paterson, “one of the most characteristic shap@sahuthought can take” (xxvii).
Wells writes that sonnets “are built the way thabple think and speak and argue”
(11); the containment on thinking imposed by tlgour of the form, particularly the
octave-sestet construction, imparts a holism ohtitle In Millay’s text the subject
(Euclid) and the object (Beauty) of the poem aregd as the mathematician “seeks
release” in the “luminous air” of Beauty’s lighthwh in turn penetrates his vision
with “light anatomized.” In his history of the foyr®ppenheimer reads its structure as
possessing a similar type of investment in theicetion of psychological spaces that
have previously been perceived as discrete. Theetdorm, specifically the way in
which the octave and sestet sections are disturtcalso irrevocably part of the sonnet
unit, is meant to reconcile the split between tetpand his conventional courtly-
lover personae that had been the dominant modéfrforpoetry into the 1% century.

It is one of the sonnet’'s marks of modernity, hggasts, that the form “will solve the

problem” of the personasplit into rival personaé (299). This is what he calls the

psychological work of the sonnet; the poet, heestit'addresses himself not to any
outsider but to the form itself” (299). The seg@tand the octave (8) are like the two
perpendicular legs of the right angled triangl@resenting the distinct poetic split or
fork. The thing that structurally binds them andamciles the split is the iambic

pentameter (10), which persists through the emgsem and would represent the
hypotenuse of a right-angled triangle; ultimatellge hypotenuse completes the
triangle and makes it a closed geometrical figure.

The ultimate experience of Millay’'s sonnet is, nthehe experience of
meditating on the relationship between its partsl #8me whole. Just as Euclid
meditated on dimensionless lines of anatomized legid saw their relationship to
each other, the reader of this sonnet — and ofefenn general — experiences a beauty
of the “conformity of the parts to one another, dodthe whole,” which Werner
Heisenberg declares to be the best definition @fthematical beaut{f. The
Pythagorean Theorem articulates an underlying tstre®r relationship that hitherto
had gone unexpressed, except in discrete, disctathéestances: like the ancient
builders, the mystical persistence of the sonnédicaies that we recognize the
usefulness and beauty of the sonnet form withoaltyreinderstandingvhy it is so.
There is an underlying structure or relationshat thas gone unnoticed (in both cases,
the Pythagorean Theorem). The unveiling of thigcttire may be the “bare beauty”
experienced by visionaries like Pythagoras or Hudli is the difference between
“prating” about a single instance or physical exbgd beauty — like a single 3/4/5
triangle — and knowing the pure and basic form lwdt tbeauty that cannot be
intricately drawn.

The closed form of the right-angled triangle deti@ed by its own dimensions
mimics the psychological, meditative work of thenfip which is to demonstrate its
own integrity. Perhaps this is the psychologicaltl aesthetic law, equation, or
archetype that Oppenheimer senses as the mystettyeatonnet form (290). For
Paterson, the sonnet presents a “unity of meaning”:

% Werner Heisenberg\cross the Frontiersrans. Peter Heath. New York: Harper, 1974, p.167
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something that is impossible to represent in arstasoed, linear, complex
utterance — but it's crazily, what our human podtigs to do. So a sonnet is a
paradox, a little squared circle, a mandala thates our meditation.” (xvi).

This experience of integrity (from the Latin whodss, soundness, uprightness,
honesty, as well as “integer” — untouched) mayilfalfdeeper psychological desire:
“The urge to understand is the urge to embrace woeld as a unity,” the
mathematician Marston Morse wrote, “to be a maimt&grity in the Latin meaning
of the word”*” This extends the meaning of the Pythagorean fofrth® sonnet
beyond the original Renaissance interest in Plataeals that may have motivated
the mathematical experimentation with poetic foriv& do not have to subscribe to
archaic philosophical perspectives to appreciatehibauty, however contingent, of
expressions of integrity. The sonnet, with its Rgibrean structure, allows us to
experience even briefly Virginia Woolf's “triumphénd “consolation” of seeing the
“perfect dwelling-place” of ideas: “The structure now visible; what is inchoate is
here stated; we are not so various or so m&e may still have some cultural
nostalgia for such an integral form of Beauty, etfeculturally it is “but far away,”
that brings us back to the sonnet form again amaghag

Conclusion

It is sensible to assume that Edna St. VincentaMilvas aware of the Pythagorean
perfection of her favoured poetic form, and thatiCkd Alone has Looked on Beauty
Bare” is her meditation on the synthesis betweethematical and literary aesthetics.
She was, after all, a consummate sonneteer andrhaatimacy with the form that
few others would understarit Similarly, the early Renaissance poets — and psrha
many who came later — likely recognized the mathimalastructures within the form
as being so obvious as to not merit comment; strcictares were endemic to their
intellectual and artistic worlds, and as such, tbhegame one of those undescribed
stories of culture that we have since forgottenrddiscovering them we can gain
knowledge about the original creative impulses wf jpoetic inheritances, as well as
finding new significance for these structures im own literary worlds.

Employing Millay’s sonnet as a case study illuni@salarger conclusions that
go beyond the issue of the mathematical signifieantthin this one poem, or even
within the tradition of one poetic form. Mathemaltidorms — numbers and number
theorems — are not inert, passive or purely debegigtructures. Literary form, in that
it has a spatial and temporal presence in poetriakies up space on the page, it
involves measurements of time in language) is netelg symbolic — representation
is not its only level of participation. Denis Doriage considers form to be intrinsic to

3" Marston Morse, ‘Mathematics and the ArtsNtusings of the Masters: An Anthology of
Mathematical Reflectiongd. Raymond G. Ayoub. Washington, DC: Mathemb#iasociation of
America, 2004, 81-96., p.90.

 virginia Woolf, The Wavesed. Gillian Beer. Oxford: Oxford University Pre4992, p.134.

%9 0On Millay’s sonnets see: Cedric Barfoot, ‘Edna\Bhcent Millay’s Sonnets: Putting ‘Chaos into
Fourteen Lines,” ilJneasy Alliance: Twentieth Century American Litarat Culture and Biography
ed. Hans Bak. Costerus New Series 150. Ropodi: énaiain, 2004, 81-100; Judith Farr, ‘Elinor
Wylie, Edna St. Vincent Millay, and the ElizabetHaonnet Tradition,’ ifPoetic Traditions of the
English Renaissanced. Maynard Mack and George de Forest Lord. Neweld: Yale University
Press, 1982, 287-305; Debra Fried, ‘Andromeda UntoGender and Genre in Millay’s Sonnets.’
Twentieth Century Literatur@2 (1986), 1-22; Michael R. G. Spilldrhe Development of the Sonnet:
An Introduction London: Twayne, 1992 68-76.
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and inseparable from the meaning of the text (“rmeginas opposed to “content” or
even “subject”); “Form is the achieved, purposeglogment of energy, energy
available on need and not there till looked for2g1l The idea of the textimieaning
which is additional to its subject, might be aligneith Hardy’s idea of mathematical
significance In its meaningthe text is active, it performs its own subjecaiway that
pushes the reader beyond the literal interpretatbom more emotional and aesthetic
experience. It connects to things (readers, oteist larger ideas) outside of itself
that were not consciously built into its narrativehence it can connect to a future.
Michael Wood has discussed this as the inherenwlatlye of form, placing an
autonomous interpretative level within form thagqedes the reader’s interpretation,
which we experience emotively, sensually, physjcals well as intellectuall{f We
recognisethis formal knowledge in our experience of readithg poems, and we
respond emotionally and aesthetically. A keystamenflike a Primitive Pythagorean
Triple, or a sonnet, can support whole new systemknowledge, and contain a
generative energy that ripples outward from itsec@eeking “release / From dusty
bondage into luminous air’. Of course, not all setsndiscuss mathematical or
scientific subjects directly: very few of them da, fact. But certainly all sonnets
engage aesthetics generally and an aestheticsrofdpecifically, and on both those
levels they are connected historically and strudlyito principles of mathematical
and scientific beauty, and so on those levels failsto say that theneaningof the
sonnet form can be connected to scientific aesthetn an era where science is
profoundly mathematical, and mathematics is a lagguthat most non-scientists
don’t speak, it is a beautiful idea that poeticsyrhave the capacity to silently and
covertly “speak” beauty mathematically, bringing heck to the shared intellectual
heritage of science and literature.

Mathematics in poetry is always a creative appbca and therefore any sort
of absolutist assertion of a mathematical “formuia’” the sonnet runs counter to the
poetic impulse fromany era. Poets, early or late, who would pick up sagbroject
must do it with the spirit of experimentation arldyp In this case of the mathematics
in the sonnet, the synthesis of form and formulsstmhe opened up to the more
extended meanings of both the sonnet form and tihaBorean structures.
Ultimately, their true common ground (and true camnnbeauty) is what they mean to
us beyondtheir rote formulations: and these ideas (spattegrity, generation) could
be transferred to other ideas and forms, poetic mathematic, far beyond those
examined in this essay. We can recognize, witheirtdoreductive, that mathematical
and poetic forms sometimes come from very simitéeliectual and creative places.
Our reconnections of these shared heritages bettireedisciplines must always be
modest, however; mathematics and poetry must réft@in distinct qualities; words
and numbers have a different resonance, and thdBredces must also be
recognized.

These differences are acknowledged in Millay'sretrthrough her handling
of the gender conventions of the sonnet traditiespecially in relation to the
traditional lyric subjectivity of the sonneteersor@tructing Beauty as female retains
the convention of the chilly erotic power of theudty lady (such as the hind reli
me tangere- in Wyatt’'s “Whoso List to Hunt”). But in Beauy/“massive” size and
dominance over the lover-mathematician we alsoasémsely Freudian maternity;
Beauty is the mother of all solutions in an expahdense, a sort of sandaled lover-

0 See: Michael Wood,iterature and the Taste of Knowledggambridge: Cambridge University
Press, 2005, p.136.
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mother goddess of the classical pantheon, like .JBaauty holds the mathematician
in thrall from all her sources of feminine powerm#arly, the conventional poet-
lover-first person subject of the traditional so@ee is loosened by Millay’s division
between the (male) mathematician and the (female); phey remain analogous, but
not identical. As a woman writing about a man, ameschewing the first-person lyric
voice of the traditional courtly sonneteer, Millpyts distance between herself and the
poetic subject, Euclid. She lives in the realmhadse who never really connect with
the level of beauty that Euclid does. Euclid’'s silagity — his aloneness — adds a
modern dimension to the alienation of the converdiocourtly lover from the
beloved; the subject of the poem is also sepafabdatthe poet and the expected total
identification between the audience and the speakeustrated; we can hear Beauty,
but we cannot see her.

Our limited access to Euclid’s experience is daeotir dependence on
language itself. In Millay’s sonnet, Beauty is anfeized version of the common
mathematical expression “God is a mathematiciartis Tformulation is more
philosophical than theological in its meaning; theinity of mathematics is usually
presented (although not always) as a shorthanthéorssue of mathematical realism
or Platonism. This idea of an ultimate mathematieality and/or divinity has a long
tradition and is still in play toda¥l. The issue of whether or not mathematics should
be considered the basis of reality is contentiams], probably irresolvable. What is
important is that Millay, the early sonneteers, amahy other poets, are interested in
the aesthetic possibilities of mathematical reali€hviously, for a poet working in
words, this is a challenge. Millay seems to wantatldress the issue from the
mathematician’s perspective, which reserves theate aesthetic experience for the
geometer, but to represent that experience in BgguThis is an enterprise that is
obviously doomed to fail. Her use of the blindimght imagery calls our attention to
this problem, and she instead locates the ideleodbéauty of the poem — which is the
object of inquiry here — in the form, not the dgstive language. It reminds us that
poetry works on levels beyond language, and thaiesining like form may be more
connected to other levels of meaning — in this gas¢ghematics — than linguistic
meaning.

Thinking about science and literary form in thisayw involves two
complementary methodologies: the investigation hed tirect, causal relationship
between literature and science, and a second agpradoich examines indirect and
non-casual relationships between the two disciplihe this study, the first method is
found in the historical linkages between mathenahtand poetic innovators like
Fibonacci and da Lentino, as well as the cultuoaitext of Pythagorean principles of
Renaissance poetics. But the true resonancesnkirigi about relationships between
science, literature, form and aesthetics are natdan the causal arguments, but in a
more fluid realm of ideas, where we may obtain en$e of the movement of ideas
from context to context” in order to “emphasize #xidental, the partial, and the
metaphorical® Recognizing the aesthetic function of the sonnenfin relation to
the Pythagorean Theorem is part of the expandediatarof science and literature
studies, as determined by scholars like GillianrBaed N. Katherine Hayles, who
challenge us to “avoid stabilizing the argumenttbat one form of knowledge

“1 A recent and very accessible history of matherhtialism is found in Mario Livio'ss God a
Mathematician?

“2 plice JenkinsSpace and the “March of the Mind”: Literature arlaet Physical Sciences in Britain
1815 18500xford: Oxford University Press, 2007, p.142.
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becomes again the origin of all othefd”We can recognize the influence of
Pythagorean numerology on poetics, but we shoutddaviewing this as a strictly
causal and static relationship. In the realm offes, the mathematical and literary
forms work together and in fact exemplify ideasuofty and integrity in space and
consciousness. This is not an issue of precedehémawledge: the Pythagorean
Theorem and the Primitive Pythagorean Triple dotebtthe sonnet what to think.
Rather, they are part of the shared knowledge abityein form. The knowledge that
is shared between the Pythagorean Theorem andotiretsis the idea of integral
quality of the forms themselves — the principlauoffication that is transmitted by the
structural qualities and their attendant meanings.

43 See: Gillian BeerQpen Fieldsp.177. See also Hayles, who poses the challehgegominant
methodology of establishing scientific knowledgdtes casual force on literary knowledge: Katherine
N. Hayles, ‘Turbulence in Literature and Sciencae§lions of Influence,’” idmerican Literature and
Scienceed. Robert J. Scholnick. Lexington, KT: Univeysif Kentucky Press, 1992, 299-50., p.229.
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Laura Vorachek, ‘Mesmerists and Other Meddlers: Soal
Darwinism, Degeneration, and Eugenics infrilby.” Victorian
Literature and Culture37 (2009): 197-215

Scholarly criticism of George Du Maurierilby (1894) has tended to focus on the
novel's depiction of women, Jews, aestheticism, am@smerism. Although some
critics have explored the ideas of racial degermrahat inform Du Maurier’'s anti-
Semitic characterisation of Svengali — includingn2h Pick’s detailed analysis in
Svengali's Web: The Alien Enchanter in Modern Geli{{2000) — the importance of
other Darwinian-inspired social theories in the @lohas often been overlooked.
Shifting the primary focus of investigation to Duabltier's representation of
scientific and pseudoscientific ideasTinlby, Laura Vorachek’s article takes a wider
view of the novel to suggest that it sits at theyvkheart of the Darwinian and
eugenicist debates of the late Victorian period.

Du Maurier’s fascination with Darwin’s work had @ofpund effect on his
writing; indeed, as Vorachek points out in her apgrpassage, Du Maurier spends
seventeen pages ofilby ruminating abouOn the Origin of Specied859). Rather
than adhering to the pessimistic outlook of mangppnents of degeneration and
eugenics in the 1890s, Du Maurier identified witAr®in’s more optimistic view that
evolution was a progressive movement toward pedectHowever, he does not
simply reproduce evolutionary theories Tmilby; instead, he manipulates them in
order to reveal their inherent tensions and caistlimdeed, one of Vorachek’s central
points is thaflrilby warns its readers that evolutionary progress cbaltiindered by
the suppression of individualism in favour of sbcianformity. Vorachek presents a
convincing case that Trilby’s ability to adapt terhenvironment can be read in
positive evolutionary terms and that her moral degacy is not due to biological
factors or heredity, but rather to the social caists generated by middle-class codes
of conduct. Through the careful accumulation of hswevidence from the text,
Vorachek argues persuasively thbtilby advances the notion that evolutionary
progress can be achieved only when sexual selediatetermined by individual
choice rather than by social strictures.

Vorachek’s article is both a significant contrilmunti to the study of the
scientific resonances in late Victorian fiction amdhighly suggestive analysis of how
popular culture is shaped by exchanges betweemcsciand literature. Her title
‘Mesmerists and Other Meddlers’ refers to the catinas between mesmerism and
meddling that she traces throughdutlby and that forms the principle source of
tension in the narrative between individual freedamd collective dogma. In
particular, the social regulation of marriage (exw&al selection) is shown to have
destructive results for many of the major character the novel. Vorachek
demonstrates that Du Maurier’s portrayal of medglmTrilby — whether it is caused
by the intrusive Mrs. Bagot who promotes middlesslaralues above her son’s
happiness, or by the aristocratic Zouzou who mafiee social status rather than for
love — is consistently pessimistic. Arguing that Baurier’'s novel is highly critical
of those who sacrifice individual liberty for catlevist principles, she claims that
Svengali’'s mesmeric ability “stands in for and aifigd other means by which an
individual forfeits his or her will to a collectiveorce, be it middle-class mores or
eugenic programs” (205). Read in this way, thoseo weddle in the lives of
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individuals in order to uphold prescriptive middlass values — meddling mothers,
eugenicists, and social regulators alike — areadt as manipulators resembling the
malevolent Svengali. In the compelling final sewtiof her essay, Vorachek draws
together these seemingly disparate ideas — mesmen®eddling, eugenics, and
evolution — in intriguing and highly convincing way

By contextualising Triloy within these debates about mesmerism,
degeneration, and eugenics, Vorachek illuminategebiprocal relationship between
the text and the scientific and pseudoscientifenties of the late nineteenth century.
Her article not only traces the influences of sb&arwinism, degeneration, and
eugenics in the novel, but it also offers a penseaargument that Du Maurier was
actively engaged in questioning many of the preceptthese theories. Clearly and
cogently bringing such wide-ranging concepts inkarp focus, ‘Mesmerists and
Other Meddlers’ marks an important contributionstadies in late Victorian science
and popular culture.

Mackenzie Bartlett
Birkbeck College
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Anna Henchman, ‘Hardy’s Stargazers and the Astronom of Other
Minds.” Victorian Studies51:1 (2008): 37-64

Hardy scholars have long concerned themselves tiwéhwriter’'s themes of human
desperation and isolation, those psychologicakstatovoked and then exacerbated
by a profound inability to understand and, in tuto, be understood by others.
Hardy’s characters frequently inhabit a physicaldscape inadequate for optimal
vision, imprisoned in a body and a mind incapaldlempathy. Anna Henchman
complicates the oft-invoked argument by examinihg tchallenge of vision in
relation to Hardy's complementary interest in ttegs the solar system, the universe,
and beyond. She considers the late Victorian astnicel advancements that were
shedding light on the mysterious cosmos, and nibiessea of celestial bodies and
massive empty spaces that appear as frequent goiestse hills and heaths of
Hardy’'s Dorset. Henchman successfully combines bkardy of “Hardy’'s
preoccupation with our capacity to register theemfoves of others,” with “his
lifelong fascination with astronomy and the hundreaf references to celestial
phenomena in his literary works,” (38) enriching ttense tome of Hardy scholarship
with a thoughtful consideration of the skies beydhd reach of humanity, and the
interiority of the character’s psyches that thevieea mirror in Hardy’s writing.

Henchman begins by outlining the developments stnoaomy that Hardy
witnessed, claiming that Hardy “incorporating astrmy into his literary works,” to
an extent “second, perhaps, only to Tennyson” (39enchman considers Hardy’'s
emphasis on “the emptiness of the universe,” pagntiut that this new knowledge of
the cosmos astounded scores of interested stasgazeluding Hardy himself (40).
She notes how Hardy uses this new information & riovels to underscore the
fallibility of human perception and examines thédseguent obstacle this places in
terms of discerning another’s reality. The semsgshardly be trusted if one keeps in
mind the “perceptual challenges” that Hardy invokad Henchman documents (42).
She posits that this new information suggestsdheviing conclusions:

First, at great distances, almost all the techrsique use to perceive relative
distance break down...Second, without external iridisa we find it
impossible to distinguish between our own motior dahe motion of the
object we are observing...[and] Finally, our visisnorganized in such a way
that the observer always appears to be at thercehtkings, with the rest of
the world extending out from him or her (42-43).

Henchman suggests that it is this faulty perspectinat allows Alec to rape Tess,
while her fellow town-goers contemplate the depitlheir shadows just steps away,
ignoring Tess, resulting in her eventual murdeAtsfic and her subsequent hanging.
These “deathly lapses of attention” also occufle Return of the Natiyd.878), as
inhabitants of Egdon Heath can “see across lagfarttes” marveling at bonfires far
away, while Hardy positions them as powerless twgss the suffering of the figures
beside them (45). The implications of optical iiarss, evidenced when observing the
outer universe, are pivotal to the plot structwkellardy’s novels.

Henchman’s most valuable contribution to Hardyosafship springs from her
observation that:
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While even the most ardent stargazer can only mlatanomentary perception
of the stars, that inability is usually seen asnaellectual problem rather than
a moral one. The inability to attend to anotherspe, however, is often

thought of as a moral failure. For Hardy, then ¢hars provide a morally

neutral example of the perpetual reasons behinthtitehat a person can take
up one’s entire universe one week and fade in&tewance the next (49).

According to Henchman, stars not only “expressf#ilere of one person to register
another,” but they provide an excuse for the bahavi The limitations of humans are
such that we cannot be held responsible for outaoduailties, which traject into
omissions of awareness and often culminate in hatoaal transgressions. Still, we
live in a world where egocentricity is not withaignsequence, and the state of “being
unable to transcend [one’s] own perceptual stamipamiecessarily carries “moral
implications” (51). Henchman rightly discerns tliaven as Hardy creates a moral
divide between the narrator and the pedestriandetiseus feel how persistent and
vivid the pedestrians’ impression of their own caliy is,” (52) underscoring
humanity’s moral ambiguousness.

Henchman could have mentioned that Hardy’s interaspsychological
distance and the inability to connect with oneofe humans evidenced itself most
strongly within the author himself. J. Hillis Mal's landmarkDistance and Desire
(1970) brilliantly maps Hardy’s own limitations asnan: he was so often hyperaware
of the people around him, a keen observer of tgreriences, and yet cold to the
struggles of those closest to him. Hardy oftercgssed and experienced emotional
moments at his leisure, at a later time, as doctedeim his “Poems of 1912-13,”
written in response to his wife’s death. Then,elpressed all of his pent up love,
although during her life, her pain and their stegimelations apparently left him cold.
The emptiness of the cosmos echoed his own vaa@astyhe brilliant streaks of light
in the heavens mimicked his powerful awareness gistence, empathy,
understanding — magnificent but fleeting. All dietcapabilities and limitations of
humankind marked Hardy’s own experience.

Finally, Henchman sets out to prove that “by logkit the ways in which
Hardy’'s characters oscillate back and forth betwéiéierent types of knowledge in
the contemplation of celestial objects, we candbethderstand the techniques he uses
to wrest his readers out of their bodies and inemtal journeys of their own” (39).
Although a somewhat reductive claim, to her cradénchman resists simply making
the assertion and linking it to stargazing. Indteshe extends her rich analysis of
Hardy’s authorial methods, providing proofs thaggest that “[Hardy’s] narrative
experiments illustrate the ways in which the imagon can move quickly between
vastly different standpoints, inducing a kind ofoguctive perplexity rather than
epistemological breakdown” (61). This last assertiwhich includes the reader in
Hardy’s cosmic consideration, distracts from thec@l preceding arguments of the
article, but is still consistent with the clear, thhdical approach employed in this
important addition to Hardy studies.

Lisa Hoffman-Reyes
University of South Florida
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Mandy Reid, ‘Racial Profiling: Visualizing Racial Science on the Covers of
Uncle Tom’s Cabin Nineteenth-Century Context80.4 (2008): 369-
387

Perhaps the similarities between the disciplinearbfand science are made no clearer than
when the seemingly objective facade of sciencexjgpsed as facade, something that is
especially apparent when we examine the discowkesience in the past. The peculiar
institution of nineteenth-century racial sciencer finstance, which encouraged the
visualization of race via the practices of phregglcevolutionary theory, and the articulation
of eugenics, was perhaps most dangerously inflalemthen presented in the popular
literature and illustrations of the period thatateed mass audiences. As Mandy Reid’s article
demonstrates, even the book covers (in this instaotUncle Tom’s Cabin(1852)) were
influential in “disseminating and normalizing” (3/7€he progress of racial science and in
codifying the ways in which race was pictured ardde reinforced.

Reid begins by establishing the increasing literatyhe American public and the
importance of images at the time, noting Stowe’s dguration of her text as a painting that
functions (in Stowe’s own words) to paint in asfélike and graphic manner possible
slavery” (371). Reid focuses on American coversy@rd on those that depicted Tom and
Eve in scenes involving literacy. These coversexiamined as evidence of her assertion that
(not exclusive to Stowe’s text alone) book packggwoften enforced racial difference
visually, despite the work to the contrary that &belitionist books themselves set out to do.

The book covers are examined for their evolvingrespntations of race and their
visualization of influential contemporary theoriegch as Nott and Gliddon’s polygenesis,
Darwin’s Descent of Man(1871), and Davenport’'s understanding of eugemcerms of
heredity. Specifically, she argues that they manitever the period from 1852 to 1928 as
ever-more explicit racial profilings that ultimagehirror the imperative of racial science that
(black) bodies need to be read by Americans. WAnNI4885 cover depicts Tom'’s features in
a manner typical to “Negro physiognomy”, (377) fostance, a 1928 cover presents a
threateningly large Tom that visualizes the figumatof the Negro as “biologically inferior”
(381) and in need of control via eugenics.

While the changing representations of Tom are camsd in light of contemporary
theories, Reid suggests that these changes areaddlsotive of improvements in printing
technology. The more crude and generic figures @hTand other characters in an 1852
cover, for instance, are due to the use of blogkarnngs and would be replaced with more
detailed illustrations as refined printing procasaere in place.

Overlooked in her analysis, however, is the powerdnd persuasive effect
photography had, not only on the illustrations useddooks but also on the ways in which
race was visualized and understood by the veryrigm®f racial science she highlights.
Abolitionists, for instance, relied on photograpdss irrefutable evidence of the effects of
slavery; the most notable instance being the atmn of Mathew Brady’'s famous and
much-reproduced 1863 photograph of Gordon, the pddpslave whose scarred back was
described as “tell[ing] the story [of slavery] imay that even Mrs. Stowe can not approach,
because it tells the story to the eyeMore disturbingly, also in circulation were the
numerous “scientific” photographic studies or cagales that purported to make visual (and
also irrefutable) the claims that the inferiority the black race was visually evident or

! AnonymousNew York Independerit863 Quoted in theNational Antislavery Standardune 20, 1863).
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written on the bodies of those photographed. B@posing visualizations of the race were
not only widely disseminated as photographs theraselbut also circulated as visual types
produced in illustrations in advertisements, magezi and book covers. A consideration of
the ways in which photography informed this readifigace and its manifestations in the
book packaging ofuncle Tom’s Cabinwould expand and strengthen an already-strong
examination of how “the science of race” (383) wasially coded. The ways in which both
types of photographs, despite their opposing idpodd perspectives, were undeniably
attractive to the viewer in encouraging the visi@aisumption of the black body, for instance,
would reinforce Reid’s brief mention of the intdieg notion of the reader’'s role as a
speculator who, in purchasingncle Tom’s Cabin participated in the “trade in ‘black’
bodies” (373).

Overall, the analysis Reid undertakes in her a&tmlesents a fruitful approach for
interdisciplinary scholars of the arts and sciengasticularly as visual and material studies
are increasingly being regarded as new and impovtags to interrogate both literary and
scientific texts.

Julia F. Munro
University of Waterloo
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Danielle Coriale, ‘Gaskell’s Naturalist’, Nineteenth-Century Literatures3:3
(2008): 346-375

The development of naturalist science in the Vietorperiod provided an intellectual
framework for classifying and interpreting changehe life of discrete organisms. But it
also initiated a diverse cultural movement in Estglsociety that was thoroughly ensnared
in economic matters. In her recent discussion lafaBeth Gaskell’s first noveMary
Barton (1848), Danielle Coriale reminds readers of theartant function naturalism
served in providing certain working-class men withmodicum of social mobility and
respect. Coriale’s objective in drawing attentioMary Bartoris careful manipulation of
naturalist science is to identify the multiple —daoften paradoxical — ways in which
naturalism restructured the period’s class relatiand literature. Working through her
analysis of Gaskell's novallongside contemporary materials such as self-galdes,
newspaper reports, and poetry, she provides a coon@lete impression dflary Bartoris
politics than that which is otherwise available€xaskell’s readers upon first examination.

Part of the difficulty readers find in their attetmp interpret Gaskell's worktems
from the problem of recreating her novels’ histakicontext. Contemporary critics
generally agree that Gaskell was mindful of Viaaripublic debates. Where this
agreement usually ends, however, is in the questi@dpecifics. In the first half of her
study, Coriale is pragmatic; she sees the creafi@askell’'s naturalist Job Legh serving a
dual purpose in, first, allowing Gaskell the oppaity to undertake “the risky project of
representing working-class suffering to middle-slesaders” and, second, permitting “the
seamless integration of working-class charactets @ legal plot” (351, 353). By
establishing an important link between the novdepiction of Legh and evidence of a
fully formed working-class movement in the sciendesriale effectively repositions the
novel in the midst of an ongoing debate on the afsgcience for social reform. In her
view, because Legh draws upon his familiarity wastlience to act as a conduit between
working-class and professional communities, Gaskedin explore the complex
relationship between classes under socially acbkptarcumstances.

Having suggested that Gaskell could not avoid a¢itm’s political influence in
turning her readers’ attention away from the radiCdartist discourse that runs
throughout the rest of her novel, Coriale movesirothe second half of her article to
historicize naturalism’s influence on Gaskell'slsty Here Coriale seems eager to avoid
committing an intentional fallacy — perhaps too exagiven her otherwise convincing
claims for naturalism’s impact on Gaskell's worleli. Yet while there is no doubt that
some readers will look at this section of her &twith regret that Coriale does not take
her analysis further in “hinting at the deep intemsections” that existed between novel
writing and natural history, most will likely acdeiper decision to avoid testing the limits
of biographical truth and alternatively pursue ataphorical link between Legh’s
negotiation of class and Gaskell's own negotiati@ss author given the otherwise
circumstantial evidence she is forced to corroleomaith in making her claims (349).
Clearly, Coriale does not seek radically to alter mterpretation oMary Bartonand is
content, instead, to add an informative, well-supgabfootnote to Gaskell's legacy.

Despite the article’s limited scope, readers viltifthemselves impressed with its
implications for future work in the history of soee. In a significant attempt to situate
her claims within the tangled web of cross-classimuinication, Coriale notes that while
supporters of naturalism frequently cited its sbftiaction as a productive way to better
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the lives of working-class men, their discussioritero overlooked the importance of
unequal access to knowledge within working-classircanities as well as the tenuous
relationship between intellectual and economicmafo In other words, while naturalism
offered its supporters the illusion of social maijlit ignored material conditions; a trend
Coriale describes as “traveling in one place” (35Rjval reform movements, in contrast,
while not necessarily more inclusive, were typigatiore conscious of material questions.
From their potential hostility towards proposalattthreatened to dilute more substantive
social and economic change, it can be inferredtttealue of working-class scholarship
as a productive alternative to political action wast universally accepted among
nineteenth-century reformers. Rather, it reprexkrd partial though intellectually
significant development in the mid-Victorian debatesocial and economic issues.

Whatever one makes d®flary Barton it is indisputable that Legh and the other
working-class naturalists found in Coriale’s adiglere the byproduct of a Victorian class
hierarchy in a state of flux. ‘Gaskell’s Natur#lithus deserves attention from scholars
interested in Victorian studies for its ability pyovoke important questions related to
cultural capital, the history of science, and thefist reform movement of the 1830s and
40s. For while naturalism’s importance to nineteerentury culture has long been self-
evident, Coriale demonstrates its ability to assumigiue forms in social practice — an
observation of which any scholar would be advisethke note.

Benjamin O’Dell
Gettysburg College
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