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Charles Darwin as a prospective geological
author

SANDRA HERBERT*

THE PROSPECTIVE AUTHOR

On occasion Charles Darwin can scem our scientific contemporary, for the subjects he
engaged remain engaging today, but i his role as author he belongs to the past. It is not
customarytoday for scenis o it bok afs book, s D didorforthes books
the book
was central. He wrote at least cighteen, depending on what sne o - i
Autobiography he entitled the section describing his most important work *An account
how several books arose’*; and in his personal Journal, begun in August 1838 after he had
come to.a mature sense of himself, he organized entries around his books. A characteistic
i tha for 1846 “Oct It Finished st prof of my Gelog.Obser.on S America;
This vol  Islands took me 18 & 1/2
monche: Farter,almos always e ot +book i way: when one was complete,
the next was begun. He called them the milestones to his ife.
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160 Sandra Herbert

Geology figures prominently in Darwin's carcer as an author because it was the first
subject on which he planned to write a book. At the first stop of the Beagle, S Tiago in
the Cape Verde Islands, Darwin worked out some of the geology, and

It then frsc dawned on me that 1 might perhaps writc a book o the geology of the various

counries visited, and this made me thel with deighe. That was 3 memorable hour o me, a

how il T can cll e mindthe o o v bt whih{ et wihthe s hring
“The answer to the question *Why geology?” is multple. Having come dirctly from Adam
Sedgwick's twtelage, Darwin believed himself competent to do the job, and, as he later
wrote, modestly, in the Admiralty's Manual of Scientific Enquiry, *perhaps no science
requires so litle preparatory study as geologys and none so readily yields, especially in
foreign countries, new and stiking points of interest.” Certainly earler collectors had
cmphasized zoology and botany over geology. There was also some expectation from
above. Robert FitzRoy, commander and later captain of the Beagle, had expliitly
identified geology as an area of study lacking on the firsc Beagle voyage of 1826-30, with
a consequent loss of practical knowledge, 3, for example, with respect 10 the posible
presence of metal in the mountains of Tierra del Fuego.” Francis Beaufort, hydrographer
<0 the nav, had lso equird the Beage's crew o inspect corl formarions with an eye
o tesing current views."

 question “Why a book rather than articles?" may be answered only by surmise.
Articles must be placed in a journal, and it was ot incially obvious where such articles
migh ind a cerain home,though, among sbes, boththe Gologialand Geograhicl

* publ s

Societies’
Cambridge Philosophical Socicty. l'zrhapf a d{:p:r answer would be that Darwin was
already thinking expansively and that a book-length format seemed more commensurate
with his ambition. There were instances of such works before him ~ the firse volume of
Lyell's Principles of Geology published the previous year, Leopold von Buch on Norway
and Lapland, and the massive Personal Narrative of Alexander von Humbolds, which was
heavily geological and had been recommended to Darwin as showing “the right it with

" a man should sct to work" Siill, Darwin's decision in favour of a book was bold.
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Charles Darwin as a prospective geological author 161

Perhaps, and here again one can only surmise, the legacy of his grandfather Erasmus built
his confidence. As a prospective geological author Charles Darwin would have inherited
a dual legacy from his grandfather. Erasmus Darwin provided the model of a prolific
author and one who had chosen to speculate on the largest geological questions, the
this point one cannot
pass without calling to mind Erasmus Darwin's figuring of the interior of the earth as it
appsned inhe Botaric Garden (g ). A sopyof i work was par of s randson's
library and bears the inseription *C. Darw

e consequence of Darwi'scaly desion 0 wrte a ook wastha hiscopious notes
on the geology of the voage were crafted with the goal of publication in mind. ‘Rescarch”
and *writing up” ran togerher. Indeed, in later ife Darwin would recommend extensive
note-taking along with section-drawing, as a method for obscrving in geology, arguing,
‘quoting Bacon, that ‘Reading maketh a full man, conference a ready man, and writing an
exact mans..." " Darwin's regularity in note taking is a convenient fact for the historian

for the historian to consider as it explains the pattern of his geological writing during the
voyage ~its abundance, recursivity, and movement towards synthesis
B pelegon st g Bl v smogeeion:
1 The field notebooks.
2 The specimen notebooks.
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Charles Danwin as a prospective geological author 163

3 The gological e proer, el npaiedscodin o sl rnning o
1383 pages, as opposed to 368 pages for the zoological notes.™ The physical

appearan

side of the page only, specimen numbers keye into the notes and usually appearing in

ihe fhand margin. Ve ae s empyfor foonotes wichae plgnnlul and give

the manuseript 2 carance.

geological notes proper is cidence o atr annovarion, some dating from the voyage

25 Darwin revised and enlarged his own carlicr work, and some dating from aftr the

voyage as Darwin reworked his material for publication.’*

Several synthetic essays written towards the end of the voyag including among them

*Coral ands', “Recapitulation and conclding remarks’ on the geology of South

America, and a sec of 36 folio pages on cleavage.

5 Two notebooks, *Saniago Book” and *RN" or the ‘Red Noicbook, which Darwin
used partly to prepare for publication.'”

Wih D
during the voyage. While I canno be comprchensive, [ will pick up Darwi's writng at
h I hich will

of themes and allow for comparison of his work with that of geologists at home; second,
‘midway through the voyage, when he had arrived at his own point of view on the key
subject of the action of elevation; and, third, towards the close of the voyage when the
prospect of publication stood before him as an immediate objective. As is well known,
Darwin's geological work eventually issucd in not one but three scparate books: Coral
Reefs in 1842, Volcanic Islands in 1844, and Geological Observations on South America in

H. Gruber and V. Gruber, “The eye of reason: Darwin's deveopment darig the Besgl vorage', s,
5,7 189
15 The main run of R 3238 ohe

ooy v AN 031 e e o il ed pps st +C Wit 68 o, Tt e
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i close " the more interesing
as illustrating the unity of his vision.

METHODS AND THEMES

Dacwin begn s gologsing i Jamary 1832 o Qi e (el Thos e Snea

Maria), a speck of land about a mile i circumerence ling i the harbour of Porto Praya,

St Jago (5o Tiago) in the Cape Verde Islands (Figure 2). He called Quail Island his

Kesone to be sed in unsavling the seuctue of the main islan of S0 Tiago. His
1 Isand and Sio

e o peiad b et s o e - beds, and then
material

was then raised ince which or at the time there has been a partial sinking. 1 judge of this

from the appearance of disortion, & inded, the distant line of cont s o he Est [of

Quail Island fooking towards the mainland] which is considerably higher bears me our.
T conjunction with his interprecation Darwin provided a section drawing and a lsting of
e refer

o the following beds.
A Thelowes roksall conain inclded oyl e mos comman s Aue & Oline

# amygalo tany

e o . andomone 1 etompa ol s o, b

18 . Darw

f the Besgle”, Under 4o G ey RN, Dig e Yo 113, Londn,
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AR AT e i oFpasin kg 3 e el aliion s s il soig thac

brackes (<
e
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Country has 3 desolatc wild sppcarsnce & i i smpossble for a fnsant 10 view it wihout arTIbUTg the
formation o Voleanic oigin.. The biack & precipitous s tha suround the Eaten sde of the hrbor of
Porto Praya are <l traverscd by 3 whit band. which stecches away for <some> < many> mils i an
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Figure 2. Plan of Porco Praya,including the 1. of Quails", by Lieut. 5. Dickinson. View of Porto Praya by Lieut. W. Roberts. Britsh Admiraley
1813, According o . J. D his ch 1832-36.
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oo o rem . i the e e of s el il .
Inersced wih res confsion i et

iyl g RN ey
columnar Tshould think
they muse be of cotemporancous origin.

(Darwin's superscript numerals are keyed to notes regarding specimen numbers: (1) to
specimens 3 . (3) to sp .
4) t0 specimen 62, *cotemporancous dyke".)

B The lowest® bed is <soily > indurated character than the other & contains a
etk b o Torclve & o b st . P, ot 6
(Darwin's superscript (5) refers to specimens 77-81 and 37-44. In the published version
the bed is described as 2 *soft, brown earthy wif’2!)
T SR T S S O W AT k0 R
gty of shel. - Cardm, Vol rged
Sibcring o the rocks o which they lvd ptellc i sast nuber.
P e of eand. 8¢ here 12 o 18 fec k. on the Wesk iacny ot am it dde

e ST e penap s et won o ey

(Darwin's superscript (1) refers to specimens 3746, which include all the shells
mentioned in the text.)

Thi i bedof ver arious charces) generally s whie o grey > sand:® sl
el oomed o s sl ot The e gt of i 3 ey sl

of a white mine %
it o b S areg el nfenor bdsofn have e
appearance of a wall bult with mortar: the upper®? parts of £ contact with
sapeior Fedpatic rocky become ey had: s ten whue il:uuad wwh llow. s
the South of iland. the sand is cemented into o fine® sane besides
s sl i o, e ptctbons of s o~

(The superscripts refer to specimens: (1) 3746, (2) 17-21, 27-34, (3) 25-26, (4) 21-24,

21GSA,op. i 01,73
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Charles Danwin as a prospective geological author 167

and (5)74. Darwin noted

are certainly of a Tropical type. & as far as my knowledge goes. are the same as those of

present day. ~ <I should chink this old coast one of no great duration? - >". For

specimens listed under (3) Darwin noted *Curious white concretions often becoming

pisiform. lower bed of white sand." He also recorded the tests he performed on the

specimens: *Effervesces readily with Mur: Acid. gives precipitate with Oxalate of

Ammonia. ~ Under Blowpipe becomes slowly caustic. & with [heat. 2] Cobalt remains of
a Violet colour. ~ Carbonate of Magnesia. (2) Carb of Lime)

E tecoy horizoneal

cap of a hard

in some pars it ha the appearance of plains of mnﬁ(muﬂ & <in3- others of 5 sided

i arsh. - The

appe i gl o & i parc i vk it I concen <onary> i bl 3 e

20 fee n thickness. -

s footnores refer o the fol (@) 12-15 and 71, (b)
18-20, () 72-73. In his specimen notebook Darwin described numbers 12-15 as *Poor
Specimens'. Foonote (1) reads *In places. this rock has entangled & fixed portions of
Tower augitc rock. ~ *) Darwin then concluded his description of the sequence of rocks
with a remark on structure:

The genral g of bl s abows 40 fx. bus e bds i fen vy e

ve height.

wing to

dilocaion of which th

e v o one e R
(*Dislocation" was underscored twice in pencil. Footnote (2) reads, “The Eastern side of
island is much more regulas(.]’; footnote (3) reads, ‘By this fault a small portion of grey
sand on extremity of shore has been carried down.J')
I reviwing Dacwin'’snoes on Quail and one can deniy s of s pracie

and on the scriousness with which he approached his mv:slllanon Ac the level of
observation, he sought to establish the sequence of rocks in a given locale, as he did at
il il i s s s aiboa e e e ek mgle
collced for cach disins laye and where obserations were summaried dagram-
macically, as well I was
conien with the pacie o collesgies o bome, and of Adam Sedswlrk por John

Hensl * Additionally, structural
features were of interest o Bricish gauluglsls. especially to Sedgwick, and Darwin's section

18308 s

M.J.S. Radwick, The Gre
Specilt, Chicago, 1985, pp- 46-40 3 ] Second, Comtroversy i Victorian Geology- The Cambrian-Sirion
Dipate, Princeson, 198, . 4-38. For s rosder formalaton of many of th tame toic e R L, From
Moy Gy TheFsmdations of S, 60T, s, 199, e - the gy of

srsaraphy WE [ £ Ca 1, 1960,
Fie) and'. Firbes, Dacwin the young scolognt n . Ko e The Darin Herige, Panceon,
5. e 485-9, 4956
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168 Sandra Herbert

of dip (the rule-drawn diagonal line on the section] and a line of dislocation ('K (In
notes on ocher locales he also recorded the stike of sirata.

Darwin was also working within established practice n other respects. Characterizing
sock e resumed the applicaon ofrdiional mincrlogic e and Darwin's

Iland show using
muriatic acid for chemical zmlym “The presence of fosil b gt o fjoined
with speculation regarding the relative age of the deposts: see Darwin's entry cted above
for bed ‘D", Finally, in his geological work, Darwin remained within the boundaries of
what would have been regarded as the common practice of the major British geologists of
the 1830s. Thus he did nor follow the lead of Alexander von Humbolds, from whom he
took much in other fespects, in pursuing the sorts of magnetic measurements that
y FitzRoy
and other offcers during the voyage.* (Indeed the Beagle delayed its departure from Sio
Tiago as the *Captain is so much engaged with experiments on Magnetism... ) Despite
his lack of direct involvement with the taking of magnetic measurements or their
interpreation, Darwin did on occasion speculte 35 par of what John Cavwoo has ermed
the *cosmical tradition” in magnetic rescarches.

O the level of interpretation Darwin's geological notes, including those on Quail
sland, are remarkably rich, fulle in theoretical material than, say, the field noes of
Sedgwick or Murchison. " Darwin was aware of his propensity to theorize and in writing
o intimates lightly mocked his *geological castles in the air* and his *hypotheses” that ‘if

5 4, onihe

mith,
ooy BN, Frmay ), W and Pt s 1 ot i e Nostoos
Contry, Mancheser, 198, .
b e iy f s i’ 1 B il kG o sk 4515¢
Basge voyage s amonge the most mportant conuions 0 magretel e nd h. of what
Brth vl ofcrs il accomplh for magneeies in he southen hmishere’ E. Sbine, Report on the

S ool 671, 159 1. 555 ko T sovied bl s o i
o onby C.

ary, op. cit. (5, p. 33. David ;m.m informs me tha FiaRoy pursued magneial work primariy
i own ntative, govermen. supported work havng. been ssgned to the il faed HMS
r»."..:k.,
e st e = J oo “The g el i sl ey Vi
S 93518, inchudingp. 4 i
Sabie derved  rgarded !
of 2 number

ot " For an
comection with magnctem & counerseting graviey. 5. Herbert, ., Notebook A" hereafer ‘A’ in
Notebooks,op. it (17, A2

27 ] Scord, perons] communication.

e of Darwin' specularon shong thee ne s his comment ade 000 afe the
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Charles Darwin as a prospective geological author 169
they were put into action but for one day, the world would come o an end. — " Much
the cure. But, much

the d f formation of the strata

and land forms he viewed. Darwin's notes on Quail sland, and on Sio Tiago, contain
examples of theorizing of both sorts. Whether in the form of debate with the writings of
other geologises, o in dircct comment on the immediate situation, Darwin's theoreticaly-
oriented notes are strongly recursive: first thoughts are corrected and adjusted as the

of saved and discarded elements. On the revisions side, for example, Darwin ended his
notes on QuailIsland with the comment ‘I have drawn my pen through those parts which
appear absurd. " Similarly, in January 1833, upon *Rereading this paper” (his carlicr
notes on Quail sland and Sio Ti
queris, which included the remark:that he did not know “whether Quai Tsland was
formerly an islad .., which had not seemed problemasical arier O, in adion o
, Darwin with his
i Cape Verde that funnelled into his reading of *eraters of elevarion"
On mattes of theory two ssues stand out in Darwin's notes on Quail Island and Sdo
“Tiago, the firs elevation, the second diluvium. In both cases Darwin was entering upon
questions that were still unsetcled among English geologists. As such Darwin might refer
0 the questions obliquely, for their significance did not require claboration.
‘Once Darwin had satisied himsel that clevation had occurred at Qual Island and Sio
Tiago, he took up the question of its rate of occurrence by alluding to then current
interpretations of the appearance of the Temple of Serapis at Pozzuoli near Naples. Of

below sca level, which were marked at their middle reaches by the boring of marine
organisms. Regarding the interpretation of this monument, and, by inference, the nature
of clevation at Sio Tiago, Darwin was challenging Charles Daubeny, and siding with
Charles Lyell. Of the Temple of Serapis Daubeny had written in 1826

 approximately 30 eet and subsequendy an levation of nearly that much], i is probable thae
ot a single pilla of the temple would now retain is ercet posture to atest the realiy of

Since the pillrs of the Temple had remained standing, Daubeny dismissed the change in
level of the land as improbable, and the rise and fall o the sea cqually so (as requiring 3
worldwide aleration), and concluded that some purely loal cause, such as the damming
up of water around the Temple, must be adduced to explain the present condition of the
Temple. Four yearslatee inthe fise volume ofthe Principles of Geology, Lyell ook up the

28 Darwin o hissser Catherine, § Noverber 1854, and t0 .. Henslow, 11 July 1831, in Correspondence,
o, i 1 115, 135

oA

3 s«m,op k0 Compandn, o 2. .53, 20

otk b b e B, Compondon b 5 S5 55
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question of the Temple of Scrapis where Daubeny had lef it. Both Daubeny and Lycll
argued from the circumstance that those pillars of the Temple now standing above the sea
Temple
had at one dime been submerged beneah the sea. Lyel implicidly accepted Daubeny’s
eiection of changed oceanic levels to account for the phenomenon. But Lyell rejected
Daubeny’s argument that elevation and subsidence of the land could not be involved. Lyell
asserted that the pillars of the Temple could have sunk and risen again without having
fallen, for

Tha g should bev b sbmergl, nd scrvarde uphcrvd, o bing sy
when

without being overhrown ™
Lyells argument was thus not only in favour of clevarion and subsidence a5 geological
forces but also in favour of the belcfthat such forces could act so slowly and evenly that
supricial s o the andicape wee oo durhed,
“Tiago Darwin rejected Daubeny’s interprecation of the Temple of Serapis by

g

Dr. Dabeny when mentioning the present state of the temple of Seraps. doubts che possibilty

of 2 surface o county beng raised without cracking buildings on .- fecl sure at St Jago in

Some places 3 town might have been raied without

By implication Darwin was also aligning himself in this remark with Lyel’s gradualist

imag of the Temple of Sxapis 10 accoun o th appssane of e Cape Vede inds
Although th allthat Darwin

of clevation, it was a significant point at which to begin. Hence Darwin's comment

ing.the Temple of Scrapis, spontancous and offanded m-g,\‘ it seems,

18 Sio Tiago that ‘there are

i i 5602 WA e Vg g M Lyl o

his later comment in his Autobiography that *L am proud to remember that the frs place,

namely St. Jago, in the Cape Verde Archipelago, which I gologised, convinced me of the

afinite superiority of Lycll's views over those advocated in any other work known to

second theorerical issue Darwin faced at the Cape Verde Islands concerned
diluvium. He referred to a small covering of loose rock on the western side of Quail Island
53 Lyel, op. i, (13),,p. 45
34 DAR 32123 The paeage appears a & footnae  th pasige on the fcing page (24) where Darwin
described
és ke
When exten o clfs. one i sruck by the gres force it st have requied 0
o e s o e o ol o s ks e 50 ot - el ks of e

former besch 1o be 43 sruly evl 34 the p
T pasage  Somuoes n e wih fhoe rom DAR 321:21-2 quotd i .
T o o5 Hcmion, 8 v 1% Commpondeee .. v . 2961 Auabiogpho, op . ),
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Charles Darwin as a prospective geological author 171

as being “part of the long disputed Diluvium®.* The *dispute’ in question was over the
origin of superficial deposits, particularly loose rocks and gravel. In the carly 1820s the
majority of members of what Sedgwick at points termed the *The English school of
sologis”sppored the oot supecicial deposscouldbe dvded nto o Kinds

diluvial deposts characterized by “great irregular masses of sand, loam, and coarse
gravel, containing through its mass rounded blocks sometimes of enormous magnirude”
and “alluvial” deposits of ‘comminuted gravel, sit, loam, and other materials”. The former
deposits were presumed to have accumulated s a result of ‘some great irregular
inundation", the latter by the “propelling force of...rivers” or “successive partial
inundations"*" What gave emotional chare to the issue was that the “great irregular
inundation" was identified with, in Sedgwick’s words, the *waters of a general deluge” of
he Noachian flood. The most publily recognized spokesman for this interpretation of
superficial deposis was William Buckland in his Reliquiae Diluvianae of 1823, However,
the two men 2 « Cambridse, Sedgwick

and Henslow, associated with cdgwick in the
papers of 1825 cited above and Henslow in an 1823 paper.® It is therefore pertinen to
consider how Darwin might have approached the subject of diluvium at the outse of the
voyage.

Two circumstances that would seem to have affected Darwin's recepeion of diluvial
theory were fist, and more speculatively, his own immediate grounding in the tradition of
scienific learning represented by his grandfather Erasmus and sccond, and more cereanly,
the very rapid change that diluvial theory was itslf undergoing in the lace 18205 and carly

integrate the Noachian flood inco its images of the cardh's history. Further, in the next
generation, the geologist James Hall (1761-1832), whose work sprang from an interest in

wssge,dated 17-18 Jaary 1832, resds, L have o mentioncd s small coneing

o i o e Weser B of b b AL o1 bt b el s o e o e

e s £ 1 o bt a1 ok 10 e +prt o te o iyl
Dilovium,

which sy b
pick, “On the oriinofalviland divil deposs', Al P, (1825 .. 9, . 24,
:s A s:dgwuk,‘e» Gl formaions’, s Pl (129, s 10, . 4.

2 L Page, heory in

T e oo oty Nl Bkt o e g St o oty ul:um},
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Huttonian geology compatible with Erasmus Darwin's own, published a diluvial theory
‘accounting for the origin of superficial gravel and scored boulders that had no connection
o the biblialdlge This ric, o materpics of e xposiion, s known 02

wide audience, being cited in one of the standard works of English geology, George
Greenougi's 4 Criel Examinaton of the Fss Priclesof Geology (819, Thus the
was consistent

carth As James Secord
has shown, the Huttoian tadiion was avalable to Darwin st Edinburgh heough she
instruction of Thomas Charles Hope. On the sccond count, as Secord has also shown,
Robert Jameson was revising his own diluvialism by 1826.* Similarly it is of interest that
Darwin's years at the University of Cambridse, from 1828 to 1831, coincided with a shift
inopinkn egrding il thory amon s gl

‘Cambride, shifting opinion in geology would have become known to Darwin first
hrough Jobn Scvens Henlow. Herslow b repondd 0 Bucland's evived il

in 1823,

miraculous cause for the deluge. Thercafer he. o ot o e deluge explicily,
though various of his writings from the period suggest that questions regarding the
interpretation of scripturc werc uppermost in his mind.* By the mid-1820s Henslow's own
scientific interests had centred on botany, however, and on geological matters he would
have deferred to Adam Sedgwick.** As holder of the Woodwardian chair in geology at
Cambridge, and thus counterpart 0 Buckland who was reader in geology and mineralogy
at Oxford, Sedgwick's opinion could be expected to carry weight. Fortunately Sedgwick's
opinions can be dated. The apogee of his commitment to Buckland's diluvialism is
represented by the two previously cited papers of 1825, which represented an original
contribution to the theory as well a5 a defence of Buckland. Thereater, Sedgwick's
conviction waned, lagely inresponse to his eccipt o derisive comments from peers on the
continent and to his exploration of nevw landscapes in the company of others less inclined
towards Buckland's views. At the turn of the year 1826-27 Se  six or seven
weeks in Paris and during the following summer he geologized in Scotland with Roderick
Murchison. As he recalled in a letter to Murchison writen after the crisis had passed
G

1 ). Hall, O the revoltions ofthe saeh's seface’, Trans Roy. So. Edin. (815, 4,
London, 1819, p. 151-
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1 Litwas..
experience, and by communicating with those about me. Perhaps | may date my change of mind

of Iocal diluvial operations.... [Alexander von] Humbolde ridiculed fhe doctne] beyond
ncasure when 1 met him i Fars. [Lou Constane] Prévostlckured sgainst

More publicly, in 1830, in response to the arch antidiluvialism of the just published first

volume of Lyell's Principles of Geology, Sedgwick expressed the belief that diluvial

deposics wer of vayin dtes. The ext yee he‘read my recancation’ t s gclogial
cdi

o anvenity Yot Sedgik v d bk fom Buckland'seading o the friiy
His printed lecture notes from 1821 refer to * Dillvian Derius' inthe 1832 and 1837 notes
the same deposts are described as *Ancient alluvion (*Diluvial detritus™)".

It may seem ironic that the years of Darwin's presence at the university corresponded
with the years of Sedgwick’s declining adherence to the diluvial theory he had defended so
Scrongly in 1825, but, if so, the sceming irony is perhaps best read as an indication of the
rapidity of change within.the ficld of geology. For Sedgwick in 1831 there remained a
distinction betsveen diluvial and alluvial deposis, but the connection becween *dilavium®
and the Noachian flood had been dissolved. Thus when Darwin was actively pursuin the
study of geology during his las terms at Cambridge, he would have encountered a diluvial
theory separated from connection o the biblical flood.

“This view s supported by Darwin's own contemporary records, for at no point in his
seological notes or correspondence from the voyage does he connect diluvium with the
Noachian flood. When Darwin used the term *diluvium’, he was using it in a restrcted
manner as refrring to a distinee formation whose physical characteristics had becn
described by his own guides in the fild at Cambidge. However, the question of origin of
ihe formarion artof h long i, was il pe, and Dacwi's elogcl o do

ed by

i mespesaon, By doe endof she voyage be egdd mos suprfcta deposis s
products of marine deposition rather than of any sort of inundation. As he became
increasingly Lyellian in his views in the course of the voyage he became correspondingly
less inclined to invoke overland rushes of water — debacles ~ to account for *diluvial”
formations. As he remarked late in the voyage, ‘N.B. in general discussion introduce
diluvium generally submarine.”™ In keeping with chis shifc in interpretation he moved

ay from uncritical use of the term diluvium over the course of the voyage, drawing a
distincrion becween the formation itself and what it was *called. His change of mind and

4.1,k o T o The i ad Lt of e Kl M e 2 vl Conbid

0. 71 . 704 o ik sy in Pt and o 0 vl with Mrchion i
he Hig
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bisselfcomciousdisancing il from what he pescivd to be the standaed view sec
explicit in his notes.

The dispute over diluvium was of course not over. The issues it had raised, and
temporacily joined, continued to be of the highest interet to geologists. History graded
i achacology and ners in human emans;deba conined 35 ntensely s before

Eventually most o these:
deposits would be reinterpreted 35 glacial remains, a theory towards which Darwin was
il sronly s, s s of e oyl s s, xnds beyond
the Beagle voyag:

A SYNTHETIC ESSAY: ‘ELEVATION OF PATAGONIA"

‘The next text I would like to treat is a syntheric essay of the sort Darwin inserted at several
points into_his ongoing run of geological notes. The essay is enticled *Elevation of
Patagonia’ and dates from mid-1834, some time after the expedition up the Santa Cruz
River, which ran from 18 April (0 8 May, but before the Beagle had sailed far up the west
coast of the continent.* The essay was also written after Darwin had in hand the third

51 For an indicaion of Darwins changing sssge o the trm dilavium se the followig represcnative
uotatons from his gologca nres: DAR 32.1:34 in 1832 3¢ the Cape Verde lands, “peat beds of o,
'DAR 32168 i 1432 o Bahia Blana,“The whalecountry e clevaed. 3¢ hispriod or ar the dilavium
- DAR 32,171 n 1932 st Bahis Bl

i e e

s,
s or diloia wave2— s DAR 34150 n 1434 3¢ the S suppose some
‘ol Dl DAR 351216 1 1543 Chie,Ony ot eppetion st e Dl

il gravls & cavens -

el the cevsted poits, smoods i 30 clled Dioium Some of s e, deermine che
m,m,,mhm.«m " DAR 36,145 193 n il Wil o th st f B Lk o

b s ot Epoch i <cach > 4poce o 5 4l g DAR s 9%
o e dorpnof e vllys i i of s, xcr of b 0 iy e ollowing
ncvtable.— «
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b e i .
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o et Do i com v

i e reariog e of depoiom nchaing et of h s of ot s
e ke b b e dspute e . Do The Erh 1 Dy & oy of B Geomrpholog.
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53 DAR 34.1:40-60. Thetle s wrten in penil and, 3 dhe text i in ink s presumably a aer adivo.
Dain of e o, From e e (ol 2 st Do by

mplred et lor

e



Charles Darwin as a prospective geological author 175

lume of L *“Elevation
of Patagonia- is important for several reasons. It was written toughly half-way into the
voyage, a the conclusion of Beagl’s work on the castern coast of South America. I thus

natural junceure. In content the essay suggests Darwin's developing interest in continental
el s o mag oo otk e o e i of
challenging Lyell's authority and tentative and open-cnded in is treatment of the question
he rltion of devarion of the lins  hat of the Andes and ofseaning the lowesng
of sea level as at least a logically chough unlikely,
of the plains.** Another interesting feature of the essay is that it shows Darwin working
closcly with officers of the Beagle in the activites of measuring the height and breadth of
the plains o

had carred with him on the voyage 2 sct of ancroid barometers for, a he had written to
FitzRoy while preparing for the voyage: *Several great guns in the Scientific World have
old me some points in geology to ascertain which encirely depend on their relaive
heigh, ™ On Fiaoy's par the haring of o conslin of Faagonia was a he bear of
nd surveyor, eafort

prrp———— insrucions o e sowbwarsof the R d I Pl e el
work of the survey will begin..."% While Darwin's concern was primarily with the interior
o e cosine, e ivrees ovrapped for FiaRoy was reuied

of his survey to supply the “perpendicular height of all remarkable hills and
Dl ol Vi st s b pte 4 vt e e ol eyt
running along the coast.* In addicion, Darwin depended entircly on measurements taken

e pelaion within he
sl e e e St o T 0 P s o e e
e oS s v e Mot Contponde o e g .
53 Anoet k1 e Darwi o el e v ot Wil Whewels“pper o
e’ have e W, Whewell,
"\ bl Tans. Roy.Soc. Lowd. (1839, pp. 147.336,

inclading pp. 189-92 O the s ofthe South Adnvic”
55 DAR 3440, “From i lone from thes plins 1 do nor knaw any proa tha th land

s isen i prc ca havin subs

scas of the> whole word. -1 think we rmay e cerai tht no catastrophe has been o vclnt 4 10 cave

i e o pid e o o b oo~ coue b i e
st o ot o e ol o s, il o mprbabe
ofchange.
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Figure 4. Heights of Patagonian plains.

by the ships officers and men for estimating the slope of the sea bortom. The culminating
event of the collaboration of Fitzroy and Darwin was the expedition up the Santa Cruz
River, which provided Darwin with what he termed his *best opportunity of obscrving
facts regarding the elevation of Patagonia.* Finally, from the point of view of ltcrary
continuity, the essay *Elevation of Patagonia is of interest becausc it served as
foundation for Darwin's lter treatments of the same subject in the Journal of Researches
and the Geological Observations on South America. These published treatments will be
touched on briefly following discussion of the unpublished manuscript.

In *Elevation of Patagonia” Darwin's primary contention was that the southern plains
had risen by successive clevations propelled by forces acting over a large area. His cvidence
was the succession of plains whose height had been measured by himself and by offcers
of the shi. A ar of i csay Darwin dew o omposic fure eprescnin the bighe
of these plains “beer forming
Excarpements (Figore 4. Darwin did not labl his iy wplapic bigrad
probable dentity can be known. For the purposes of the sketch he provided round figures
fy: 40760 plains near
the River Chubut (40' plains were also measured at Bucnos Aires, 50’ plains at Santa Fé
on the Parans River); 100" clifs at St Joseph [Golfo San José], New Bay [Nuevo Gulf],
(later Darwin referred to the coasdline of La Plata as clevated to 100™); plains at Port
Desire/St George's Bay [Pucrto Deseado/Golfo San Jorge] (60° (100" in text), 250', 350',
$80); plains at the Santa Cruz River and inland (350, 710', 840'); plains at Bird Island /St
Julian (1sla del Pajaro (48° 44' $.), San Julign] (S80’, 950', 350', 100°; and an estimated
plain of 1200" at St George's Bay. The breadth as well as the height of these plains
interesed Darwin, and he reckoned the 580' plain to extend over a distance of more than
200 miles, the 350' plain over 550 miles, the 250°

59 DAR 34148
»

rom th expediion sec R Keynes (e, The -Besgle” Record, Cambride, 1979, pp. 20013
T DAR 157 T o o bt o ol e - e nt 3t sech

pencl.
61 GSA, ap. i (3, . 1. Published fgurs for some o the plaine iferfrom thos contined in“Flevarion
of Patsgonia"s howese, all but th 60 i at Port Desire/Sx George's Bay ase mentioned inthe text,
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and the 50 plain over a 300 mile disance a5 measord in a orh-south e in the
Pampas.**

In addiion © the heigh and bradih ofthe lins, Darwin ws nersed i he sope
ofthe pe of the sca bed
were .ppm.mmny oo e st plains one might infer that the force clevaring the
land was acting concentrically with the globe. On the other hand, were the slope on the
and far steeper than that beneath the sea, one might posic an clevatory force acting along
the line of the Andes. Unfortunately, Darwin found only *scanty” data on the slope of the
sea bottom.® His most complete measurements came from the ocean floor extending out
from the Santa Cruz River. Here the slope of the sca bottom was considerably less than
that on the land. However, Darwin distrusted these data since he believed the presence of
the Falkland Islands might have made the bottom shoaler than it would have been
otherwise. Thus, for the actual estimated slope (54 fathoms over a distance of 137 miles),
he substituted a figure for the slope he believed more likely to have existed in the ancient
sea (80 to 100 fathoms over the same distance). Working with a comparable estimate for
the original slope of the land from the Andes to the head of the Santa Cruz River (100
fhomsover a disance of 160 i), e condluded tha f e wa o he Aodes
it was very small, “only 100 o 200 ft in 2 hundred miles”.# However problematic his data
and conjectural his premiscs, Darwin concluded in P ——ry
form of globe (or certainly nearly s0)".**

What then was the nature of “The key word in
e sucessive ha i, he blived the devations o have been denifable and disinct
racher than smoothly continuous. He formed his view by close scrutiny of the relation of
two plains at Santa Cruz. The 355 elifs o the south of the anchorage, though appearing
level to the eye, actually rose over a distance of six miles inland to a height of 463', where
the plain formed the base of a 710" escarpment, mostof the rise coming in the lat half mile.
Since Darwin could find no line of a former beach within this sx mile expanse, he thought

108 di Bl

it rose in five minutes or a day. bu in so short a time that no beach —no coast-line could
be formed. ™ Reviewing all his data Darwin then concluded, ...1 think we clearly prove
7 or 8 successive clevations;...".* (He did not, however, equate the existence of distinct
plains with discrete clevations. Thus the 350 plain was formed by steps, with evidence for

€2 DAR 341578,
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some successive clevations lost, a point on which he cited Lyell ) Darwin then drew the
larger conclusion;

Comsdering how le of he oust was xsmined with gelogcal views, | ik i s e
<of> Thedl g
o

Cours <plams>

once, < e of ey 1950 ey s o <reoeds
formed into dry [land] and <elovared> €uplfied > to it present heght by 2 succesion of
clevarions which aced over che whole of this space with nearly an equal force.”

From the vast extent o this levation Darwin drew an important conclusion regarding the
source of the clevatory force. He asserted that the elevation of the plains required the
* <gradual > expansion of [the | central mass [of the carth]. - acting by intervals on the
outer crust..", and he explicily contrasted his own view with that of Lyell who had
posited elevaory forces operating at relatively small distances bencath the surface of the

In*Elevation of Patagonia
in numerical terms, but in the relative sense indicated by Sedgwick: *As the historians of
the natural world, we can describe the order of the events which are past;... but we define
ot the length of time during which they were claborated ... In dating the elevation of
the plains Darwin relied on animal remains. His single most important fact was the
prevalence of marine shells retaining their original colour and found up to a height of 400
over a distance of nearly 800 miles from St Joseph (Golfo San José) in the north to St
Schasiian (Cabo San Sebascidn) in the south. He belicved the recention of colour in the
shells spoke 1o a recent date for the clevation of the plains. (He also identifid a number
of shells but did not attempr at this time to use the information in dating) The similarity
in height of a number of the plains also convinced him that their risc had be
“contemporaneous”.* He believed this rise extended beyond the Patagonian plains to
include the Pampas to the north and, very probably, the Andes to the west. He tied the date:
in the rise of the Pampas to that of the Patagonian plains using not shells, in which the
Pampas were deficient, but what he believed was the identity between certain unspecificd
fossil bones found there with others found along a low, coastal, and hence recent plain in
Patagonia. The Andes t00, he suspected, were part of the ‘contemporancous' risc, though

b Tshall be West
coust has been clevated <10 a ...> within the same period. ~ it wil almost render it

& DAR 34151, busthe probabl
efrmce was 10 lmv op. it B s, pp 11113,
 DAR 301
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s 50 rand, 0 umform i it mature, o, th explanaion offeeed by M Lyel o ncion of Hypogene rock
s Qe insuffcien. - Can ane magine 3 mase of meled matier 600 mils in length <forcng> <Hog>
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Faa 350,
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Charles Darwin as a prospective geological author 179
certain that the whole 5. part of > continent has <...> been clevated. ~ ™ Darwin
concluded his treatment of the clevation of Pagagonia by placing himself on the Lycllian

e the carch;

i i of ey iy sppr i e o gt o <> 0
apartof <..> exter uplifed d during whi
e 1 Smosphenal care ov o e clr e s et e

Darwin then added
by FisRoy,with whom he was then in frequen conersacion, Dacwinspeclated tht he
recent date of th America mightaccoun for
e gt on o

En route 10 publication Darwin's cssay underwent revision. In neiher the Journal of
Researches nor the Geological Observations on South America was mention made of the
interior of the earth, or of Lyel's and Darwin's divergent views on the subject. Nor was
the dating of the clevation of the continent correlated with. human history. In both
publications very much more was made of the gravel deposits of Patagonia and their

rather than discussing actual plains;
however, the clevations referred to in the diagram (S80', 350', 250', 100) were clearly
drawn from the more familiar plains (Figure 5). There was, however, one striking
departure between the manuscript and the Journal. It pertained to the manner in which
elevation had occurred. In the Journal he wrore

A only understand the geand covering of gravel, by the suppositon of some cpoch
extrcme vilenc, and th sucesuve nes of by a1 many st iosions. . ol by
e o G T e v mhes T e oy e s

He then proceeded to argue for clevations ‘at a perfectly cquable rate” with the cliffs being
formed during periods of ‘repose n the clevations: * Accordingly as the repose was long,
50 would be the quanity of land consumed, and the consequent heigh of such clifs. ™

73 DAR 1147
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offood s might
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of <civi> sborgnal cvlsaion
76 IR, op. c. (41, pp. 2012
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Figure 5. An imaginary scction of the Pacagonian plains near the coast.

Since Darwin's earlir view of elevations as discrete and successive was also formed in
consultacion with the Principles of Geology, one may speculate that his citation of the book
i this revised context might have been only thetorical, or have reflected a rereading of the
work or, possibly, contact with its author.

In the Geological Observations on South America discussion of the clevation of the
Patagonian plains occurs in the first chapter of the book. Placement of the subject reflects
Darwin's decision to organize the work according to the age of deposits, with the most

d et e al

As he wrote to Lyell in September 1844 after having written the first sixty pags of the
book, “The two fest chapters, | think will be pretty good, on the levaion & geeat gravel
terraces & plains of Patagonia & Chile & Peru. ~ ™ As one might expect, Darwin's
xcatment of the plains of Pacagonia is smoother and more complete in his latr version.
“The shells have now been described and dated by Darwin's French peer in South American
exploration, A.C. V. D. d'Orbigny, with additional work by G. B. Sowerby.® Pres-
entaon o he plain is polished: Five plins ar igurd,including he secion o plains
the mouth of the River shown " y
ide di ed. ™ The subject of

whose origin was briefy considred n‘Elearon ofPatagonia', has now become o major
interest* On a key question Darwin has retained the view, expressed in the Journal of
Researches, that the rate of elevation is gradual and that cliffs are formed during periods
of repose. In Geological Observations, however, Darwin is more tentative: ‘in Patagonia

7 1,1 September 1844, i
{ore 3 were encided Americs’, and ‘On
T ks ced

e hstory o the Pat

0 0ok o e T Comespondence, o, i, @), . p. -5
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52 GSA, op. . 3, pp. 14-16.

5 GSA,op. it (3. pp. 19-25.5c aho On the disribusion of the ders and on the
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No. 5.—SECTION O PLAINS AT THE NOUTH OF THE RIO SANTA CRUZ
w0 An . [

5 H i
g 34 4

‘Level of sa. Seale g of tnch to 100 fot vertieal.

Figure 6. Section of plains at the mouth of the Santa Cruz River. *An. M. stands for angular o
trigonometrical messurement, “Ba. M." for biromertical measurement.

the movement may have been by considerable starts, but much more probably slow and
quict’ ™ Interestingly, in his book Darwin did nor forget the 108" isc at Santa Cruz to
‘which he had devoted attention in ‘Elevation of Patagonia” (‘I parcicularly looked out for
ridges in crossing this plain,... but I could nor sce any traces of such...".*) even while he
Iefe behind his inital incerpretation of that rise as representing a single clevatory

LATER MANUSCRIPTS

The last group of manuscripts I should like to consider date from the st fifeen months
of the voyage. They all point towards publication and are critical t0 an understanding of
Darwin's posture as a prospective author. These manuscripts are complex; and their dates
cannot be firmly established in every case since Darwin was then in the business of
rewriting. Explication of the full contents of the manuscripts will not be undertaken here.
Even so their importance in the scheme of Darwin's geological work can be indicated.

The firs of these texts derives from Darwin's last months in South America and is
entitled *Recapitulation and concluding remarks'. The tile rfers to the opening sentence
of the text: *Before finally leaving the shores of South America I will recapitulate those
conclusions and facts which appear o me to be most worthy of attention.”™ The
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capla would have b Sppesring
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“Recapitulation” concains literary indications that suggest Darwin wrote it with future
readers in mind, as well as for his own benefit. I is polished in appearance, Darwin having,
had

from *various Authorities” supporting Darwin's view of clevation of the Americas; and the
text closes with a thetorical peroration worthy of Humbolde: *..in laying the foundation
of South America, Nature chose a simple plan ~ but upon that basis she has raised a
magnificent structure!™" In shor, this *geological memorandum’ ~ Darwin's term — was
moving towards publication.®

Inthe X
with approval previous work done by Humboldt and acknowledsing his own Huttonian
heritage. In the first half of the essay he reviewed the principal divisions of the formations
of the sections of the Cordillera he had visisted. ™ A hand-drawn and coloured map of the
southern portion of the continent s also included with the essay (Figure 7).% Its generality
suggests a similarly summary and schematic approach.

Inthe second bl of the ey Darwin ok up the ior o the development of the
Cordillera and, with that, the subject of continental elevation. In 1834 in *Elevation of
Patagonia” he had argucd for the clevation of the castern plains of e somine and bad
expressed interest in studying the Andes in relation to that clevation. In the later
“Recapitulation’ he broadencd his view of clevation to include the Andes: ‘in the
Cordillera the whole of the present elevation above the sca is owing to a gradual and
Horizontalupheaval’ Incontex ‘gradual is 0 be ead s slow, prolonged,and perhaps

cather than time; *horizontal” s used
R AR e G o T S Bl B «...,b.n,zy of
des, as Titcaca, to the X

and especally plains. " ndes

 DAR 41: Recapicltion’, ol
58 Charls to Cathrine Darwin, 31 M.y 1535, Comespondence,op. i, 2,1, . 449 L am Iy

o books of rough noes
5 DAR 1 e 0.

s prons nd prger fomarions.
The s cpistc o i o schd 1 e v of . 1 of R T e
o e ey o S, e o e o v st o s oy sotempor ok he
ey
51 DAR 41: Recapitlaion
DAR 41 Respion’ i, 15,10 b 1419 e com-curns and iy cemens i
r he byporhesied

Pt

tince been nealy equaled” (ol he sovght 1 allow i
e o ool o o 15,

53 DAR 41. Recspialarion’,fol. 15,1 conceive thes siews s in prfect conformity with the exisence of
those level remrkable basioe, st on the sumnit of he Andes, We may insance - Ticaca - Cuenca
clevaced 1350t the vlly of Qo from 1340 = the grand Meican pltform whi

wcen 19°and 241/2° of vude, remains constanly ¢ the heigh o 950 1200 e’ (Humbold, ersonal
Narntive, Vol V1, Par I (1826:162]. " Ast ot the sta i t horiona? Can they all be
Iacustrine, 2 Also fol. 19: That the contncata levaion i 3 phenommenon ity connected wich the s

¥ the Ande, 1 o Pasgonis, Thave shown tha s
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the point of view of the plains. However, his work in the Andes did strengehen his general
argument for clevation as the explanatory agent. Formerly he had allowed that the
subsidence of the sea might have produced the effects he had scen in Patagonia
1635-36, with hi view of mouneam buling st ey . e somext of contentsl
elevation, he could wrie in the *Recapitulation';

The Andes and cheir accumulated decrcus, togecher with this one greac bed of crystaline rocks

action of one connected force.

The key phrase here i *one connected force". In points he was ater to expand, he argued
that earthquakes and clevatory movements “are 5o intimaely connected, that if one s part
of a regular serics the other probably wil obey similar laws* He adopted a similar view
" The “gradual
mass" of the carth's interior, a view consistent with that taken in the essay on Patagonia,
though not yet quite the thin crust model of the arch he was later to adopr.* Interesin
i the Recapitulation i
carthquake of 20 February 1835, which he was later to do, presumably since the clevation
observed did not it the model for clevatory action he then held. The carthquake had
produced higher elevarion on the offshore island of Santa Maria than on the mainand. At
the time of wriing the ‘Recapitulation” Darwin was positing the notion of clevation
occurring as a curved cnlargement of the carth's crus. If the clevatory movement were
centred on the continent, this ought to have produced greater clevaion inland than
offshore.”

s s b vl ool e 4 et o 33 4 o g b wmed

54 DAR
95 DA 1 e’ 3 Thidews prosed b v el e e e mos
s C.Darwin, don of cetin volani phenomena i Souch Amerc; nd o

ot i sk o e o e s o W o v, T

Soc. Lond. (18401 1 . 3, 5, p. 601-31. For analsis of this papee and s rceprion s . H.T. Rhodes,

. 200-26, this voue.
96 DAR 41 Recspialasion’,fol. 0.
7 DA, Rcinlion o 1 p o o

e hich
appeed durng e prids b v e shesomenon o oo deeined e e of
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A scondsnd et cayfrom h i pars ofhe voyage was e Ceavage'

L his work wrote by way

o oducion T . rlogi oo of e St ot et o o

respecting the <m... > Cleavage & Statification of the rocks & likewise the more obvious

Recapitulation” with its emphasis on elevation reficred D

Hutton and Lyell, so that entitled *Cleavage" reflected his indebredness o his study of
structural geology under Henslow and Sedgwick. Sccord has shown that Sedgwick was
particularly interested in cementing a distinction between bedding, or stratification, and
slaty cleavage, a distinction drawn informally in the 1820s by Britsh geologists. ™ It was
thercfore consistent with his earlier training that Darwin would open his cssay on
*Cleavage” by defining the rerms stratification, cleavage, and fissures:

By the tem Siratfcton | man hoe lanes of dison (el rom <some> changsof
creamstanes) i ocu i marr tha s ben depoid beneth <the et > <waer>
Ftrirpchimimiaioitermintie ettt prepeieirve @hniq

bv e s of Grovy.
y cleavage, a fisile struccure. ~ The laminac not being necessarily paralll to che plane of

St

rocks: ~ These when

By Fissres,planes which are e in laminted Scatified & o s
they occur i the two first cases ar recognized as of a different nature...
Darwin fllowed out thse diincions i th csey by considein ch inscancesof rock
cleavage, as opposed to stratification, that he had recorded as present in South America,

supplementing his own observations with those of others.
which Darwin drew “Cleavay
of *loxodromism " in Humbolde's Personal Narrative. Humboldt had written,

f e cosdrabe et ot o sl v s g, s S s e
nectton, and il more ety the mclmation. ha been de e by < e of pricr

manifes: amids partial perurbacions, and which ofien remains Sy i
ansiion sk

Darwin used Humbolde's notion of loxodromism to organize his discussion of cleavage.
100 DAR 41, “Cleavag’. Sulloway (op. it (17), pp. 375-6, . 15) ha sogaesicd a May 1836 dac for the

opening pa
101 DAR 1.l 2.

e Sedgwick, erge
mineral masscs, and espcilly on m:(mmu\ changes produced in the agegation of sraifed rocks during

s i ok by, T, el S Lo (15 05, 618, Frsamably s ot

Taames Ao s e e s ).l A Dummw of Geology, St wdo, Car i

105 DAR 41, “Cleavage’, fol. 1. See alio DAR 32 arwin prbably opened his ey with

o 0 comer wht e Gl (. 39 e ot ¢ ot i Yo S
reenough,ap. cit. (41,
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sccut
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“The appeal of the concepe of loxodromism lay in i recognition of the operation of large-
scale forces affecting rocks over regions of great geographical extent. Humbold had
recorded the presence of loxodromism in the cquatorial areas of South America he had

ited. Darwin extended Humbolde's work souhward. Integrating some of his own work
it that of Homboldt he s, sl 0 apreiae e mporane of s et
necessary h which 2° Norch.
nearly to 35° South szmuk, a space o e i B o v
ersitory become at once applicable 1o the Geology of the Whole Globe. ~ " Darwin
specalated with regard to forces that might have produced identical cleavages in rocks
extending over large areas. He believed them similar to forces producing metamorphism
and elevation, though his comments were suggestive in tone rather than absolute. He
included among the possible forces those of chemical attraction, and of electicity (‘Do
currents of Electricity flow..for long periods in certain directions, deep within the
carth?')™ In the end, however, he lef the question open, while asserting an *intimate
connection” among lines of metamorphic action and cleavage."” Much of the material
developed in the essay on *Cleavage” eventually found its way into a chapter of the
Geological Obseruatons on South America.

Coral Islands.
h voyage discussed hus fa, i exis i published form.In 1962, soon afes the ulk of
Darwin's manuscripts became readily accessible to scholars, D. R. Stoddar, an authoricy
on et publshed an ediion of he e The ainion dircted 10 this manuseri
Iy d with the 2
manuseripts, reflets the ongoing.importance of Darwin's .».mry of the origin and
distribution of coral recfs. As Stoddart and others have shown, Darwin's theory gain
favourable hearing in certain quarters immediately upon his recurn to England and served
thereafier a5 a point of departure for further research.! While the literature on these
topics i extensive, Darwin as a chor I should
I

like merely aspects of yage and to add one
piece of documentary evidence to its interprecation.

105 DAR 31, “Clesvae’,fols, 12-13,

106 DAR 31, *Cleavage”,fol. 3.

107 DAR 41, “Cleavag’,fols. 32, 3: sl DAR 32.2: 115" the dded comment,From othe observacions |
ow consider it a sablished that ther s some physcal conpetion between lns of Elvation. metamorphic
acion & ceaa

19 G o. k. chpe & Al . Dain,The gy o e Flland s, Qur .Gl o
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s, “Tahi nd 21 Decer
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In'a sense the subject of coral refs was Darwin's only dircet assignment as 2 geological
author. Beaufor’s memorandum of instructions for the voyage was unusually detailed
regarding the inspection of coral recfs™* Extending this point, advance n the
voyage in the Athenaewm characterized proposed work on recfs a5 ‘the most interesting

beyond the mere occupation of the surveyor”.!** As the only man with geological training.
aboard ship, the scientific aspects of the subject would be expected to devolve on Darwin.
ill, Darwin does not seem to have taken it in hand unil 1835, when the Pacific itinerary
s chae o b, Noa te s b e a he gt o  popits o
had nsformed
intosomeding ke s st pice fllowing th dermation of  key paramere rgarding
the growth of reefs. The French naturalists J. R. Quoy and J. . Gaimard had observed
et oganisms formingcorl s apeete a vy shllow dpthsbeneath he srfce
of the water.1 This new finding formed the basis of assessments of recf formation made.
by . T. Dea Beche,F. W Beechey, and Lyel 2 As Bescheyput it “The general opnion
now i, that he poachll
Volcanoes, which are not more than fou or five hundred feet immersed in the ocean; and
that their shape depends upon the figure of the base whence they spring. ™" This was the
legacy of interpretation Darwin inheried from previous authors. However, when he took
up the problem, he also brought with him an imagination shaped by his own recent
experiences in South America. He held before his mind's cye a vision of a rising continent
shaped by the sea duri
Frederick Burkharde has recenty published cvidence from the “Santisgo Book’
confirming Darwin's statement i his Aulobwgmphy that he thought out his theory of the

111 Besufor a citd n FiRoy, op. i
An cxact geologcal map of the whole kmu .-\zm Should be consructed,showing i form,che greaest

eigh & which the sold coral has risa, 35 wel 35 tht o which the fragments appea to have bee foced
Tovop s e ok b ity e o e o s e
‘ot forward,

i el el e s o o s rs b el ot s of i

T neglcted whichcan render an sceount of

e ) e i i

Fuho didcomsomcoralformations chape 23, 26 bt elered 1 D e s o e deth

e o v g 0 5 o i, K e e honom i e
el

i, (24 December 1831), 24, o
5 o s .- Ot Pl f 24 14258 S, o (11051,
1.

14 KT Dels bk, A Geologicl Mot London, 931,55 1403 F . By, N of  Voge

1852 e 1970 Ll on Gt 9 i o 353301 Thes e e clions Darin had
Comshondenes 0. <n. 1. 39846, The Londn o f Beschey ad b pblihed 1931, De 1

o sl o b i By o dctipton o
Becchey,ap. . (114, . 169 Bechey was b awe of the dffclties of the “gence pinion”.
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origin of coral refs while scillin South America."™* Although not Darwin's ‘whole” theory
as he said, its essential clement linking coral recfs to a subsiding ocean floor is clearly
present in the *Santiago Book': *As in Pacific a Corall bed. forming as land sunk..."""
Again confirming the autobiographical account these notes show Darwin replacing in his
imagination the *continued deposition of sediment” by the *upward growth of coral’, for
in dhe *Santiago Book” he contrasted conglomerates, formed with “bottom <land>
coming ncar the surface’, and calcarcous deposits formed with *the land sinking” "
Darwin's next comments on reef formation, hitherto unremarked, occur in his notes for
the Galpagos Islands. The Beagle stopped i the islands from 15 September 0 20 October
1835, and the bulk of the notes in question appear to have been written between the date
of departure from the Galdpagos and 15 November, the date of arrival at Tait. In these.
notes Darwin tested the received norion of ecf formarion againse his obscrvations at the
Galpagos lands Icesinl, i s o were e g sl He el thac
andstone” b (avolls)
b raed s on one e v e o, H B o regard the paralll between
these craters and atoll as exact but remarked ‘I am so much the more bound to point
out their coincidence, as | am no believer i the theory of Lagoon Islds. being llleg.| on
the circular ridges of submarine craters, - " He then drew atention o another
circumstance at the Galipagos favouring the received explanation for the origin of coral
olls:

anodhes circumstanee connectd withthissubjct, whic i of some nerest. Fiv of the
great Volcanic mounds of Albemale & Narborough 1512, which are surmounted by Craters
having 2 diameter of berween two & three miles, appear o the eye 1o be of an equal clvation
v hase beem meashred by anglar Ssetvarons owt n Albcmarle . ar rspetvdly 3720
& 3730 f. & that of Narborough Isd. 3720 f: high.

Inspeceng the chart, one i tempred to
eight, th Lich might soon raise

o the surface, ther circular ridges of Coral rock. ~ 50

Clearly the communalicy in height of the three craters encouraged speculation along the
lines of the received opinion, against which Darwin had already positioned himself. The

as between the received theory and his own. It percained to the absence of coral reefs at

6 F. ks, % 19893, pp. 160-3;
e n Comspordene, 9. . 0.5 7. 3671, Mo o el 1 ke i n s e
ok but did not quots them. S Bar op.ct 24, p.4,n.5. On the
op.cit. 1), pp. 34751
e

hough o e e ot o . A
s e (0,595 Montgomery,
e e o e, oy Smees Hisors, (9082 .

1o
115 DAR 371791, I JR,0p. it (41), . 53, hecrtee e descrbod s beingof volanic sandstone; i VI,
..

o e il conc 0 lips wic the acion of
R, Mebimey and H. Willams,
g i G S o Nt (960,183
120 DAR 72791,
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the Galipagos Islands. He considered the possbility tha the quanticy of calcarcous matter
was defcien inthe region, but his primary suggestion, for which he creditd FitzRoy, was
that the sea surrounding the islands was 100 cold for rct-buiding coral, “a ribe of
Animals, which scem...only to floursh where the heat i intense. ~ 1 To this emark he
sttached long ey, patof which s added fcs he Besgle had visied Tahi,inwhich
he recorded sea temperacures from the *Weather Journal” kept aboard ship.

“There arc no comments on coral recs i the regular series of notes on Tahici Darwin's
sich yield from Tahic, in rgard to his theory of recfs, was rather deposited in the essay
*Goral Iskands'. I the cssay Darwin recorded his new solution to the problem that had scll
vexed him at the Galdpagos Islands: the origin of coral atolls. This solution linked the
presence of volcanic islands encircled by recfs with the formation of atols. I a well-

arwi viewing
the coral framed island of Ei Mco (Moorea) from the heights of Tabii: ...1 was forcibly
struck with this opinion. ~ The mountains abruptly rise out of a glassy lake, which is
separated on all sdes, by a narrow defined line of breakers, from the open sea. ~ Remove
the central group of mountains, & there remains a Lagoon Is”. ~ "% Darwin imagined the
e being cmed by xbidenc f e oxen o, o ef okl by
upward gro,

The ey -Coral B e s Sf i el ot e R
rech, wi board ship. ™ In the
ssay previous work with his own insights. Finally, Darwin
e ol e i i ey b e st g i co i e
reet fo ed by subsidence
e P Ooan b 1o s he =myssxmpm.|mn and concluding
remarks” and *Coral Islands - represent the yin and yang of a greater unity. The closing
paragraph of *Coral Islands" draws attention o this rlation:

Beor nally concudiog s subjc, | may emark hat he genral horzomal plfin which

Wkowitof X, A, wouldof sy b copant by s cqul bt n s e
e ofthe word. - Dogs o th e exent o the Northers & < Southern Pacihk incude this
Corresponding

Robert Edward Alison, a resident of Valparaiso with whom Darwin had conversed on
seological topics, had writien to him on 25 June 1835, "I wish much to hear of your report
respecting the ilands in the Pacific, and it will be curious if you find a sinking of the land
there, & a rising here. 1% To that question Darwin now answered in the affirmative. With

121 DAR 572792 In“Coral Ilands” Darwin pat ssde this quston, CL,op. it (16, p. 14
122 DAR 727935,

It Becchey,op.cit.
14, p.165. (X
17,

124 G ot 19,0 18,
125 L op. . (16, .
156 Comapondence 5 . . 45
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a slowly forming but presently equally affirmative voice, historians of science have also
come o recognize the genetic relationship becwecn Darwin's theory of the origin of coral
recfs and his understanding of continental elevation.'*' In Burkhardes words,

*...[Darwin's] theory of coral recf formation originated as  consequence and corollary of

his chief preoccupation at the time: the clevation of the South American continent.
last two manuscripts to be treated in this section ~the Red Notebook and the
Santiago Book ~ also point towards publication but in a different sensc from the others.
Darwin used these noebooks pardy to record instructions to himself on how to proceed
as an author. He might discuss placement. Thus he remarked in the Red Norebook that
he ought to *Introduce part of the above (on the carth's interior and crust] in Patagonian
paper; & part in gxlnd discussion.1%* Or he might consider presentation:
In discussion on Porph. Brecea, | should sat 10 gain confidence, that it was sometime before
iy ompehende g

These instructions sugest the care Darwin intended to take with his writing, which was
a Of equal

regarding themes he wished to emphasize. Two figure promincntly, first the contrast
between South American and European geology, and second the overriding importance of
the vertical morion of the carth's crust. Darwin belived the primary contrast between
South American and European geology (o be the relacive simplicity of the former as
compared o the later. He spoke of *troubled England” and its complicated geology versus
that of Patagonia.'™ The complicaed nature of English geology, and indeed of European
geology generally, resulted from the more complicated pattern of movement - the *many
oscilltions” ~ o which the strata had been subjected.* This theme biended into his
sccond: the scarch for evidence of a ‘simple" geology based on vertical movement. In an
expansive passage he set out the plan for his book in the most general terms:

Read geology of N. Indi Al lia...Occanic Isle, Geology
of whole workd will trn out simple. .. Some general reflctions might be ntroduced on great
size of ocean; especilly Pacifick: insgnificant slts - general movements of the earth

mboldts quotation of instabiliy of ground at present. day. - applied by me geologically ©©
Vil movernnts 5
Understanding geology on this scale was Darwin's ulimate goal, i not one immediately
within his grasp

2600
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CONCLUSION

Darwin's manuscripts from the voyage of HMS Beagle atcest to his scriousness of intent
as a geological author. With allowance for the difference in circumstances afforded to the

theconsiwency of i pacice with tht f s pees England.Saigraphy wassudid,
cas about 4000 by
e end of the voyage ™ This prip ety and paiern of o aking was susained

prcparedto address a mmber of discete subjects - includin the clevaion of the South
cleavage, and coral reefs an overallinterest in

clevation and subsidence

s a postscript it may be noted that Darwin did not keep to his original plan for
publication. Upon his arival home he hoped *to s to work tooth and nail t the Geology,
which T shall publish by itself. ~ 15 Instead his first book-length publication was his
account of the voyage. While the basis for this work was his diary kept during the voyage,
i preparing for publication he inserted short accounts of his scientific rescarches nto the
‘manuscrip, including that already cited on the elevation of the Patagonian plains and a
substantial discussion of his theory of coral recf formation. However, during the frst
year of his return to England the primary forum for presentation of his geological views
was the Geological Society of London. Various of his presentations to the Socicty have
been analyscd by Frank Rhodes in this volume and by others elsewhere.™ Yet Darwin's
iavolvement with the Geological Society did not deter him from fulfling his commitment
£02 book on the geology of the voyage. I the autumn of 1837 with the journal offhis desk.
Dacwin did apply himself to geology, even though his intellectual life had become
immensely and richly complicated by his private adoption of ransmutationism.** From
o 1837 until June 1838 he Lultimately to be treated

. Hodge, “Darwin and th lws of the aimate par of the el system (1K35-1837): On the
Ll g of b soommcal sty progn, S Hs. Bl (959, 6 g -106; Gelgicl

o 975101,
135 Comespordence, op. it 2, p. 516
136 Geslogica passges added o the nrrsive inclode those on: fosil quadeupeds a¢ Puva Al and the
Pampas (op. 95-5, 199-55). the Tosodon (p. 181-2), the teriry formtion of Paagonia (pp. 201-) the
extineion of speicsand th L of sccesion of typcs (pp. 20512, the Sanes Ceuz Rive (p. 216-18,the
s . 26, o s ks il Fo . 2590, the St Amcica
climate op. 91 350-3),shingle

), camhauakes
S s o . 9 i mmn i 5 557 U on. i 1), A s, i n

P
hode, op. cit. (95 5. Herbert, *The place of man in the devclopment of Darwin's theory of
eansmutation Pac 1 J. Hise. Bl (1977, 10, pp. 157-70; Hevber, op. it (2); M. .. Rudwick, “Darwin
and the word o gelogy (commentay)” in Kobn, op.cit. (2), pp- $11-18; and Rudick, Charks Darwin in
London: the intgraion o pablc and private sience’, e, (1983, 7, p. 186-9%.
138 Comespondence, 0. it 2,4, p. 1.
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inthe
Adanti,th Galdpagos Ilands, New Py Aurl, Fr c..pmmm u.,., n
January
into parts.™ Early in 1838 Darwin’s publishers Ay iyl year to
be enitled Geological Observations on Volcanic Islands and Coral Formations. %" While
Darwin did not leave behind a juscfication of this division of subject matter, one m
speculate that it was appealing to him since it would allow him t0 link clevation (volcanic
islands) and subsidence (coral rcefs) while leaving aside the les tractable mass of material
South America. In any case, he continued o refer (o  forthcoming single volume on
volcanic islands and coral recfs as lae as September 1835 October 1838 he began
ek on the coral reef text.* The first unambiguous indication that he had revised. his

o dated 24 October
o his “hope in a couple of months to have a very thin volume 8% on Coral Formations
publshed.** Even this schedule proved too ambitious, however, for a few months laer
in February 1640 he had o writ to Lyel that his coral manuserpt was in a state of ‘such
confusion” that he could not send it for Lyell's use.* While his imetable luded him,
Darwin did remain with the order of publication he had established in 1839, the volume
on coral recs being the firt volume of the geology published. That he had alcred his
original scheme for publication of his geology roubled him at times, buc he was
dermind 0 et n dept o changsand el A e wse o o in

137, i cano b belpd,ad 1 am dtemined ot o ooyl sbou . Thigs
Al i o e a0 ol 2 well 01 S
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