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Introduction

Charles Darwin, writing in his Autobiography tovards the end of
nis life, looked back to some of his earliest scientific work associated
with the voyage of the Beagle, and vas able to'reflect with high satis-

faction” on "solving the provlem of coral-islands."l During the Beagl
expedition Darvin had crossed the Pacific Ocean, calling at Tehiti, end
then the Indian Ocean, making his famous observations at Cocos-Keeling
Island, and on his return home he had given a number of papers to the
Geological Society of London. Anong them was one ammouncing his theory
of coral reefs, "On certain areas of elevation and subsidence in the
Pacific and Indian Oceans, as deduced from the study of coral forma-
tions,” in vhich he outlined the scheme whereby fringing reefs vere
1nto

o
Jourmal end Resesrches 16-16%, pblished in 1839 %o sccompany the
4 and Derwin s vere give

dea:
Setinttive trestaent in the firet edition of The siructure snd Sreterva:
tion of Coral Reefs, published in London in 1882.3 -

In his Autobiography, Dervin has this to say about the formilation
of his theory:

"No other work of mine vas begun in 5o deductive & spirit
86 this; for the whole theory vas thought out on the west
coast of 5. America before I had seen a true coral reef. I

th the denudation and the deposition of sediment. This
Decessarily. e ne to reflact mch on the effects of subsidmce,
and 1t vas easy to replace in imagination the cont
deposition of sediment by the upward growth of ool o a
this vas o form ny theory of the formation of barrier-reefs
and atolls."

1 A11 notes pertaining to the Introduction are to be found on p. k.
-
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Beagle had been working on the west coast of South America in
e euliur pact af 1835, s0d, 14 vl theratore be of Interest. to. oy
. forn expressed his ideas. In the original
o tho ve voyege, he Gescriben. the.effest of the sigat of the reef-
encircled Eimeo (Moorea), as seen from Tahiti on 17th November 1835, and
on 12th April 1836, in his description of Cocos-Keeling, he plunges into
his theory vithout further ado (this passage vas much extended vhen the
vas revritten for publication as Journal and Researches

"If the opinion that the rock-making Polypi continue to
build upvards as the foundation of the Isd from volcanic

sgency, afier intervals, graduslly subeides, is erented
o 5 Brobebly the Corsl Jimstone mst
grest thlckieds. e Tat, S5 A Inctelek, puch

check the growth of the most efficient kinds of corals in
these situations. Hence if we imagine such an Island, after
long successive intervals to subside a few feet, in a manner
similar, but with a movement opposite to the continent of

S. America; the coral would be continued upwards, x‘ising
from the foundation of the encircling reef. In time the

central land vould sink beneath the level Of the sea &
dtsappear, but the coral would have completed its circular
wall. Should we not then have a lagoon Island? - Under

thie view, v must Lok at 8 Lagoon Jeland a3 & monment,
raised by myriads of tiny architects, to mark the spot where
a former land 1ies buried in the depths of the ocean ..."3

The theory vas therefore by this time fairly well thought out, and ina
letter to his sister, Caroline Darwin, sent from Port Louts, Mauritius,
on 29th April 1836, Darwin explained that “Ie subject of coral formation
has for the last half year been a point of particulsr interest to me. L
hope to be able to put some of the facts in & more simple and correcte
Doiat of view, then that in vhich they have hithorte beon considered.

Yence, from sbout Noverber 1835, Daruin bed been seriously excretsed
rest prcblen. Tt as on {e oth Hoveber that be fir
cmm 4 eight of "lagoon Ialans" ea e called them, in the
s (Tuamotu) Archipelago, and on the 15th he arrived in Tanitt.

Toere e sceyed wtdl 3 Decesber, vien the Posgle sefled fur Mov Zeulaad,
arriving on the 2lst, and then for Australia. He left Australia on lhth
March for ceces-keelmg. vhors he spent, eleven days 1n early April, and

his way home by South Africa and South America.

Among the Darwin papers preserved in the umveun,y berury at

Cambrldga ‘there are two items entitled Coral I Ialmds

" other a fair copy with corrections lhrwﬂ.n's hand. ’B:g
Sirst 10 clearly dated 1835, and it includes in the course of the exposi-
tion, an account of Darwin's yiew of Moorea from Tehiti recounted in the
Diary for 17th “nvmnhar 1835.7 There is no mention of the Cocos-Keeling
Island. It thus seems very probsble that Darwin wrote this outline on the
voyage between mm and New Zealand (3rd-2lst December 1835), and it
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is therefore at least three months earlier, and mich longer, than the
Diery entry for 12th April 183, given above.

The original is written on sheets of unlined paper 15.6 x 10.15

inches, folded once to give pages of 7.8 x 10.15 inches. There are twelve
such 'sheets' of four pages, and generally the text is written on pages 1
with the the

s
headed "1835. Coral Islands” and the text-page number. The note-pages
are not mumbered, and can be referred to as [1a], [2a] ... The detailed
composition 1s es follows:

Gheet 1 Page 1 Text [la] fotes 2 Text ([2a] Notes
Text [3a] lotes s ha) -
- 6 ) -

N 8 Toxt (fa] -

Fotes 10 Text [10a] =

xt [1la) Notes li Text [12a] Notes

Evoawn
88

b

£

13 Text [13a) Notes xt [
¥15 Text [X15¢] Notes Xi5(blText [X15c] Text, notes
5 [e Totes

17 Text [17a] Notes 18 Text [8a] -
19 Text [19a) Notes 20 Text [20a] lotes
20 Text (2la] Notes 22 Text [22a] Text

BEBoouounrun

The text has clearly been written in haste: there are meny erasures,
Later canceltations in Jak end percdl, and som repetition of mies 1
‘the text. This seems to ipdicate that Coral I s Darvin's own Pirst

arert ot his thaary B sa v 10 Gt B0 e et 1+ s svimidsed
by his sight of Moorea and its encircling reef,’ even though the theory
had been slowly formulating since the middle of the year.

The Fair Copy 1s written on feint-ruled foolscap, in units of four
pages, each 7.8 x 12.5 inches. As with the original the text is written
on pages 1 and 3 of each wiit. Thers ave a mmber of gencilled coments
of a critical nature, some crased, in o hand other than Darwin's (possibly

FitzRoy's), with brief ansvers to them in Dervin's

ented hereX is a transcript of the original peper
Da‘ndn s hmd, z‘eui.uing his spelling and punctuation. In the nbseme o
sy soslter mnimcrlyt on'hla cocal rest orecry, 1 da theoiilat o baline
First full statement he ever wrote. The original and Feir Copy
conteined in Volume 41 of the Derwin memuscripts st Cambridge.

* text-pages of the Darvin manuscript, with their running-heads
sad margj.nal ieg, ‘and vith the notes refevring to thes, ore Lociudea
in one Bulletin page. The numbers in [] refer to the note-pages,
ebove, Remarks, or other eattorial details, ‘urnished by Hen Stotdart
are um in (1.
sample pages reproduced here, actual size, are from
erigu\al menuseript (photos furnished by the University Librery, Cambridge).
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Coral Islands @

Although T have personally scarcely seen anything of the Coral
Islands in the Pecifick Ocean. I am tempted to make a few observations
respecting them. -

In looking at a chart of the East Indian group. it will be seen-that
a direction within a couple of Points of MW & SE is common to the Western
& Bastern Islands.-This line is continued to New Caledonia.-It is fronted
a) by the parallel chains of New Ireland. Solomon & Hebrides Is195.- [Pernaps
the similar direction of the North part of New Zealand & that part of New
Holland, which in 1ts position & barrier of Corall reefs is intimately
connected,vith the Soutn sea, ney be more than an sccidental coincid-
ence.- [1]] Those suall Islands, which stretch in an B.W direction half
wmy scross the Pacifick, are frequently described ss being o curved pert
of that Volcanic bend of Islands which terminates Southward at the New
Hebrides, or more properly in New Zealand.-

[1. This sentence is deleted in the original, and the following note is

(a) Again ve see the same fact in the northern part of New Zealand; the

constitution of which, like the foregoing Islands, is essentially Volcanic.-
wstralia vhich is fronted by the great barrier reef & so

intimately connected with the Pacifick, has &lso a WV & SE direction. The

whole shore 1s believed to consist of Granitic rocks; a little way inland

a long chain of hills runs parallel to the coast line.- (Dr Fitton's

Appendix to King's Australia)

EEEE xR

1835 Coral Islends (2

1ag e T o 5ot Wik 4814 14 ¢ corveet Tior -Tn ouch sepatate foonl-

o the direction alresdy alluded to is foud.- This lav prevatls even
En) ettt of Perheps the strongast sxeepiion #1LL be
(b) disccvererl in the Friendly Ts? that is if these are taken without reference

the group of the Fidjis. ALl the Islands ought rather o be considered

we
pointed out this fact, as showing a degree of physical mmcuon i, f5e
Tslands of Polynesia. Forster in his observations in a Voj
World. mekes three classes for the different kinds:- (lst. my. Izlmd.s
without Coral reefs; he adduces es Examples the Marquesas & Hebrides. &
o out of the Friendly Is; to them may be added the Navigators

24 (a) I may even add the peninsula of California & the shores of North
America.-

(b) Mem. the Friendly a field of modern disturbence. & therefore the
exception of Value.-
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1835 Coral Islands (&}

as described by Kotzebue. the Sandwich & Galspagos & several other
sualler ones.- It would be & curious point to coceriatn, | smctner Garad
grows abundantly on the shores of any of these Islands, although not
forming & reef; or whether as at the Galapagos, it may be considered as
ebsent.- This one fact would alone throw mich 1ight on the theoretical

ure
frems. - the singulasity of this phesonencn, the beauty & wpijity of it
been ter

‘the
ones of the Friendly & Ny Caledonia.- III The low half drowned Islands,
composed entirely of Coral

[3a] () It mst be borne in mind, that the line of breakers sveeps round,
&t a considerable distance from the foot of the mountains.- The interval
1s occupied by the emooth water of the lagoon & the low alluvial land.
vhich bas encroached on parts of its former bed.-

EAE R

1835 Coral Islands u

& tneluding o lagoon. - IV, Capt Beechpy has described another class, such

as Elizabeth. Savage * Wateo Island, (=) vhich are composed of Coral rock,

are of moderate height, & probably before their elevation existed as

or Tegoon Islands.- Cajt. Beechey onarks on the Tarity of thls class.-

pect = more accurate knovledge. several

o thas Btmve T nay erbape tostanes Merkle tod. of Gook whieh Foreter
brings forvard as the best example of subterrancen elevation

Pactfick.- With respect to this classification, it appears to me that the

distinction between the IT & IIT division, or the high islands with reefs

& the Lagoon ones, 1is artificial.- I believe the reefs and strips of land,

vhich compose the circular Low Islands. ere of the very same structure &

origin with those reefs which encircle, as with & belt so many of the

Lofty ones. - Viewing the Ei Meo

[Marginal note, same pege] (a) & Perhaps Malden of Id. Byron

Ol
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1835 Coral Is12® 5

from the helghts of Tahiti I was forcibly struck with this opinion.- The
mountains ebruptly rise out of a glasey lake, yuieh 1o seperatedios &1
sides, Ty & navrow defined Line of broakers, fron the open sea.- Remve
the central group of mountains, & there remains a Lagoon Isd - '1 ground
tate optnion from the folloving facts. - There 1s o general sintlerity in
cases in the form & size of the reefs; their structure appears
menmu, ve have scarcely 7athomable water in each case, at a short

Legoon Is135 there are some, which do mot deserve this title, for they
consist solely of & ciroular reef, of vhich scarcely a golut projects
above the water;(®) whilst others have a more or less complete.

narrow ring of ary land.- Tn the same

[Marginal note, same page] (a) Such es the Isd near Turtle I.

e

1835 Coral Tsd 6

manner in the encircling reefs, although they generally are only
ornanented by a fev speck formed Islands, yet at the fine Island of

Ttoers arindles awmy & betomes ambiguoss. Ve have the & large Ielends
of Ralatia & Taha (1) tneluded 1n ooe rec. In Such cases, ax in Garkter
Isd 5o well described by Capt Beechey, where a group of small hilly
Telands are encircled by one grand reef, or as in Wbyluobackm (seen by
the Beagle) when ome simgle one is so nnunea, 1t becomes a question

in vhich of the two classes they ought to be srranged.- In the Isd of
Caledonia, as dravn on a large scale in Krusenstern's Atlas, the reef
WILT te seen prolongsd at sach extrenlty. & enciscling the Gontimation,

@ The Complete Work of Charles Darwin Online



1835 Corel Tsd 44

beneath the water of the lend. Tt here requires less effort of imagination
to remove the central hills & to leave a perfect lagoon Isd - this

Judging from the figure, it might be believed vas actually in process.-
the

Archipelagoes of the two orders, for instance t I & the
Society ones.- Moreover, this parallelism is found in the direction of
the longer axis of the oval figure, which 15 6o frequent in

of s t e
encircling reefs & low Island:- One is tempted to extend still further
this similarity & to believe that there is no difference between the

Teef which encircles an Island, & those extraordinary barriers of Coral,
ihicn ront for g0 nany leagen the const of hustrelis & T helieve the
Forthern f Brazil.- The high encircled Isds. are composed of
Secioua. grolagtoal fomsiionas

T T

1835 Coral Tsd 8

doubt ancient Voleanic rocks are most abundant, but in Tehiti M. Foffuan
found Granite. Mr. Ellis states. that in several of the Society Inds
Granite, Hormblendic rock, Limestone & rock with Gernets is found.
Torster in New Caledonia describes the prevalent rock under the name

of Gestele stein, which I believe to be Mica Slate.- Hence we may feel
secure (if any doubts could have been entertained) that these encircling
reefs are not built on the crests of submarine Craters.- If the proofs
of the identity in nature of the two kinds of reefs, are considered as
conclusive, in a like manner, there is no mecessity that the Lagoon Isd.
should be based on such Craters. This view vill 1 think, generally be
more satisfactory, it removes the difficulty of the imense size of the
Lagoons far exceeding any known Crater: & explains the ext

irregularity of figure. exemplified in the Radack

B The B orm blute ok ot Thades armim trin



1835 Coral 1s2% 9

S8t wiouna, describal oy doisshia, Widtior v 1o¥ ot fase Talsite
5 Bl tamdyRu Al gl 1, TF Sesieon e BiA TR Crater,

it appears to me, e must admit, the theor: Ar
present st 15 Siing 30 o sctise OF MALL Gesreasian.s I e
ground on which the Lithophytes built their edifices has

subsided. 1t must have remained stationary or been elevated. [It being
alloved that the Corall enimal can flourish only at a smell depth. it
follows, on the first supposition, that all the submarine mountains

within this 1init had the same height & that not one raised its head

above the level of the sea.[2]] On the second supposition. of a series

of elevations; these movements over a large tract of ocean, ceased. &

never exceeded the limits slready pointed out.- Now, these consequences

fron the tvo suppositions, are o very improbable: (for if they are mot so,we

Marginal note:) Vol IT Chapt: XVIII
[2. This sentence 15 deleted in the original, end the following note is
given on age 9a:)
(a) On the first of these suppositions. it being allowed. that the Coral
animal can only flourish at a small depth, it follovs that submarine
mountains, on which the Coral is mow growing. reached within the limits
Of such depth, the surface, but yet that not one peak ever raised its
head above this level.-

RS

1835 Coral 1538 10

might expect to find somewhere a tract of country with mountains of an
equal height) that to my mind the evidence of subsidence the only

remaining supposition 1s demonstrative.- No doubt the fourth class of
Islands, the raised Coral rock, is an argument on the other side; but

movenent. If & wvas in progress here, as on the shores
of 8, Auerica. the Coral would afford a more palpable and lasti
evidence, than could be expected un: o umstances. -

that the arrival of the first Ship. was followed not long afterwards by a
great inundation which destroyed many people.- Eesiigiates st
gecastonally experienced here; st Tahiti there haypened ane wbich vas
believed to have foretold the arrival of the first Missionaries.

B e Doyt ddiede: o F b et Tiammii Tl



1835 Coral Isd

1 looked in vain on the shores of Tehiti for any sort of evidence of &
consequent rise.- In the Polynesian traditions (Ellises Researches) there
are accounts of deluges, which evidently vere accompanied by Volcanic
nonena. - The difficulty in understanding the cause of a reef of living
Coral, being separated by channels or lakes from the land. has not as yet.
en attempted to be removed. The only explanation. which I can offer. is
chiefly conjectural.® - vhen at Tahiti I examined the reef.- I found on
the exterior margin, a solid broard [sic] (30-50 yards?) mound of Coral
rock, strikingly resembling en artificial (but low) brealwater. on which
he surf beat with violence.- The surface of the mound is compact &
smooth.- It is slightly curved & dips towards the inside or smooth vater
of the Harbor. Oving to the surf. I could not examine the outer margin;
I am told 1t consists of

[l_h] (2) It rests on a belief that the species of Coral, most efficient

Teef, flourish best vhen imersed in the surf of the outer
Sronkers, & that dhoir grovih ia chicked by sedisent & freth veter
brought dovn from the central land.-

EreExex

1835 coral Tsd 12

smooth ledges of living Coral, & that its general inclination is great:-
It 1s only on rare occasions, when there happens to be very little surf
&8 lov tide that the living parts cen be seen. Not unfrequently after
gales of wind, the ledges (probably overhanging) are torn up & in
enormous masses thrown far up on the reef: By this means also the Natives
know the exterior margin is thus constituted. The central part of the
breakwater is entirely dead; on its surface the chief production is an
encrusting inarticulate Corallina. The sea, breaking violently on the

outer margin, continuouslypumps over in sheets the water of its vaves.-
hence the surface is worn smooth & gently declines tovards the lagoon.-
Twao assured that on the see cocasions, ailuded to the central pars is
Smoael; mosvered {o harvaye of (e s, Blfhat s tavariiny Klp
the animal, & leaves the Lithophyte dead rox

(a)

[122] (a) There must however be some process by which the mound is
Tepaired: if once vorn avay so deeply as alvays to be covered by the
water, the case becomes at once similar to the outer parts; perhaps

the Corallines & other spall Marine productions may protect the surface.-

-10-
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This revised version of the sketch on Darwin's page 11
occurs on a separate piece of paper inserted in the Fair Copy.
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(a)

o8

1835 coral 1sd 13

The whole reef may be described, as consisting of two parts: the outer

reaches to the surface. It is in this still water where ap observer es
has often been described, may watch the fish gliding amongst groves of
variously colovred Corals. This part of the reef seldom or never is
directly joined to the shores: but there is left chamnels & harbors vhere

2 Snip can anchor in a fine Sandy bottom.- I imagine it is the fresh

water & sediment brought down. which helps to prevent these spaces being
#illed up & likewise perhaps the cause that these reefs are seldomer
converted into stripes of dry land. than in the Lagoon Is$S- In the
shallow parts the most abundant kind of Lithophytes, are stony & branching.
generas (as ). Also Fungie & Ceryophillia

(132] (a) When such does happen. that part close within the breakvater

would from the fragments thrown over it, be Soonest changed.- there also

‘the water is pure & fit for the growth of some kinds of Coralls.-
FrEE R R

1835 Coral Isd %

Showing them to some intelligent natives I vas assured that such kinds
never grow on the outside of the reef or compose solid reefs.- From their
descriptions. I imagined the prevalent kinds, so situsted are such as
Porites. Millepora. & some Meendrina & Astrea. Auyhow they appeared to

the same species would not flourish in two such different localities, as
the foam of furious breakers. & shallow placid lakes. If this opinion
should be granted, it would be very important; we might infer that those
species. which build the external solid wall, the highest & most perfect
part of the Corall rock, will only flourish where the waters break
Violently. M. Quoy & Gaimard, state, "that the species, which constantly

suppose, these same species form the outer parts of the reefs.

[L. marginal note:] D. L. Beche

e,
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Coral T6d s

With respect to the ratio of increage I have a few remarks to offer.- In
the greater number of the Lagoon Is3® from the arguments already used,
1% 12 clear o movenent, of elevation has talen place. - Tow Capts Teechey
;s tm Strigo of &y Gomal, divestet of amy locee ooy
2

ch has formed the strips of dry land, could not have been cherished by
those quiet vaters, but rether in the turbulence of the breakers,
& surface above the mean

ExEE R A

Coral 1sd x5 [b]

level. vould never remain uncovered & exposed to the rays of the sun.(X)-
In those cases whers true Corel rock 1p oove the level of the Lagoon.
the land mist have Increased outards;(2) but as it eppears from the
extrene depth. beyond the reef, that this can hardly be a general
process. T suspect that Coral rock may often be difficult to be
dtstinguisted from a Tock of cemented fraguents.- Bosides the greater
absolute height of the Coral which grows in the surf, it mist be remembered,
that yearly gales of vind, tear off large freguents, some of waich are
tossed on the reef & others must fall down into the surrounding depths.
foarly the Folypus has to replace this dasage.- Ou the other hand, vithin
the lagoon all detritus accumilstes, & if as according to . Quoy and
e, the Gores srows shers atee mat rapily; hov cosen’ 14 et the
not nore commonly £illed up? This is the more swrprising. if we
100K 8t the entire section of & Lagoon Teland in Cept. Becohey. b sea how
%rifling the inequality of the foundation

[X15a:] (x) This conclusion perfectly egrees with what was visible in
the reef of Tahiti.

[X15c:](a) as eppeers to have been the case. on the Is? on which Capt.
Beechey found the remains of the wreck of the Matilda so very singularly
situate

[llote on verso of Leaf 11 in Feir Copy:) Insert this as a mote stating my
previous formed opinion.

Hote - Yay not earihmake vaves bo occasional sgenta?- llay uot the wreck
of the Matilda have been f.hmn shore by & great wave?- Such an event
happening once in a century- as at Lima or Con::epc!on - would hardly be
KoV %o the fev Buropesns ubo have ye© exemined Polynasie:

Sork of Chatles Darwin, Grine:
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pes X5e]
really is. And ve must also bear in mind that argunents can be advanced
® slww that the aubsidences must hagpen after long intervals.- Such as
te numbers of submerged circuler resfs; & again the quantity
2 irrone heaped up on the dry Coral.- The general tenor of the fore:
going facts, strongly urges me 1o believe that the Coral, most effective
in forming the solid reer, will only flourish near to the break of the
Sea.- T will not pretend to conjecture comcerning the cause of this
predilicii, vhether the motion of the fluld, or the quantity of
insolvedtl] air. is favoursble; or whether the light and heat, which must
pervade still shoal water ie injurious to the growth of their Species.=

[1. In the Fair Copy, insolved is rendered intangled.]

Xk kR

1835 Coral Isds 5

[respect to the ratio of increase, it must be remembered, that all the
Coral. which grovs within the lagoon. accumilates. vhereas on the outside
yearly large fragments are torn off & carried away. The Polypi have to
Tepair oll thls dsmge. On the supposition that the ainemeioas of he Teef
or island do not decrease. (vhich at least will be granted), the polypi
st yearly repeir this damage.[1]] - If then the two following postulates
are alloved, much of the difficulty in understanding the Coral formation.
will I think, be removed.- (15‘) That in certain parts of the Pacifick, a
sertes of aubeidances have faben place; of vhich wo one exceeded in depth,

£ £t, at which saxigenous polypi vill flourish: & of which
Seriss, the intervals bebwmmm the micosnie steps, were sufficiently
long to allow of their growth, alvays bringing to the same level the upper
surface of the reef.- (2°3) That those species of Lithophytes, which
build the outer. solid vall, flourish

[1. These two sentences deleted in the original, end their substance
ded in the two pages marked X15 and in [Xl5c], clearly added after
this section of the text vas written.]

13-
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Dest, where the sea violently breaks.-

Better to explain my views, I will take the case of an Island situated

in & part of the ocean. wvhich we will suppose at last becomes favoursble

o the growth of Corall.- The circumstances which determine the presence

or ebsence of the Saxigenous Polypi are sufficiently obscure, but they do
not enter into this discussion.- Let AB represent the slope of an Island
80 circunstanced & CD the level of the ocean. Then Corall would imediately
comence to grov on the shore (D) & would extend Sea-vard as far as the
depth

& 50 protecting the. tames spece, might exist 56 - Tagoen

[168] (2) This second Post: is not so necessary as the first: as will be
subsequently seen.- Possibly the fact of the Windward side of the low
Islands, where the surf generally is most violent, being the highest &
most perfect. may be partly explained by such an admission.-

R T

835 Coral 188 17

This reef would however essentially differ from those in the South Sea,

in the depth of the water. (I exclude any few exceptions) beyond the Wall

not suddenly becoming excessive.- If the level of this Island should

remain stationary. I cannot imagine any change.- But if the land should be

raised. (or sea sink): the outline would be as represented by the dotted
a on

fact, my perhaps explain the double reefs found by Capt. Beechey at Loo

Guoo, cos of which ymp deel & cue Mvln 1ana

e e Fig. IL. I have represeated the vater rising;
the effect or omnte s tie same) the level of the sea will stand et C1

instead of at CD.- The Coral of the oyter vall favoured by the heavy surf.

will soon recover its former level.(3) I¢ this process.

(17a] (a) or the whole masy be supposed to have same tendency to grow up &
recovers its former level: but that the sediment & from the lsad checks
1ts growth.

-
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1835 Coral 1548 18

is repeated each time the sea will gain on the land while. the reef rises,
pearly vertically on its first foundation. - T say nearly vertically,
Tecause, any & every small portion removed in front of the lower part &
the building nexg; Continved upvards before 1ts repair, this mist throw

‘backvards whole of the superstructure. When the level stands at (ca).
‘the space between the reefs & the land, Will be more, than twice as

h strean. have beer
channed..- sueh opentngs. Guring the iongest serles of dspressions. would
e continued & hence would generally

FrExww

1835 Coral 15 19

face the valleys, as is observed to be the case.®. This explanation is
Teferrible to those reefs which front a continent or encircle an Island.-
If the subsidences are continued, till by the encroachment of the vater
en Islend is reduced from large to small, & is at last totally submerged;
the

n
‘this was the process I was considering. If the above hypothesis, all its
parts considered together, is considered even as partially satisfactory
(for I am aware  several objections can be raised against it) it will
e vorth while to follow out some of the more extended consequences. In
those parts of the vorld, where a gereral movement upvards is in progress,
we ought not to find groups of Lagoon Is® or that class of reefs. which
encircles the land at a distance & has very deep water close to the

outer wall. How far this is actually the case I have not

[192) (a) These channels would generally have about the same depth as the
lagoons; their bottoms being filled up with sand or detritus.- The action
of currents would prevent their total £illing up.
{b) T must observe that in the early pert of the series of subsidences,
Sore ah be Tivile Scubt et the fredhamter & dedisont, heeudnt m
from the central land, would be injurious to the the Coral
within the reef.- But when a lagoon Island vas once tcrned, (excepting
the prejudtce caused by the accumlated sedinent, 88 & slippe

ouniation) ve must Look %0 the other reacons as ea explasavion of the
b rmien My i inequality in

-15-
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sufficient data to judge. In the West Indies, where proofs of recent
elevation are abundant, reefs of these structures are not found. or at
as

are frequently overlaid with raised Coral rock, I believe likewise
are not found.- In the Pacifick I mey adduce the Sandwich Is?- Tt mx be
interesting to discover. vwhether those groups (eur first class) wmch Are
not pretected by reefs, but yet have Ger&il abundant on their shore:
be proved to have been recently elevated.’- If such generally is the case,
it will give much probability to the idea, that the direction of the
movement determines the structure of the recf.- It is manifest that a
Lagoon Isd. might be raised s trifle, by an oscillation in the general
movement without its character being lost.- This appears to have happened
at Turtle Isd (Cook), whlch rormr brings forvard as the best instance
of subterranean upheaval in the Pacifick.- Plants are described on the
Teef as groving on the dead Coral, vhich is raised above the

(L. marginal note:] (P. 147)
[20u] (a) How are the ladrones (which have dead Coral on the surface)?
¥ mobee oo,
sape Javge Chart. Kotaebue gives no information on the subject. - ote
( ) Mr. aemm informs me that in the New Hebrides, which are
c tnncoa ne- Fouma aead cordh at an elovation of 1500 Foo-
Vide Vanderings in New S. Wales

Bk e
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coaci of Nigh weter.- yob dis alonn agpsars to lats etaluad s soper

figure. If however such movements vere continued, no doubt an Isd of our

foiris claen vous e ptnduced.- Now it is remarkable, that out of the

feu tustanoes of thia Class given by Capt. Jeechey, to of these Lilands
urrounde

Heodesson T dsscriosd vy Cape Deechey binsel? & Hateo vy Cooker

On the opposite supposition of & general progressive subsidence in any
of the World (of course I include only those favoursble to the growth

of Coral) we should expect to find either or both Lagoon Is9S & the

encircling reefs.- The archipelago of the Society I? ( which are emcircled)
it of the Low Isd occur in the same part of the ocean.- The

1s% in a like manner are divided into the same two Sorts of groups.- As

dectsive evidence of depressions of

l(—am] (a) V. Byron for structure of Malden Isd-

b) V. Chart of the Barrier of Bastern Australia, are there in that
district any lagoon Is¢S2-

Tote

16-
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level. will almost always be deficient: all that ve can look to is that
there 15 5o evidence of an opposite tendency. liow against this. a flagrant
Lngtencs. oos b Sroveht ipl from Mo Ellde! seoount of e i Sindety

tates, that on the mountains of Reiatia, Coral & shells &c are
Tt T an vt clearly understand that he himself has examined into the
circunstances. Perhaps they may be interstratified with the Lavas & only
point out & very ancient elevation. - From the mineralogical nature of the
strata in Tehiti I felt no doubt, but what they had formerly been
submerged beneath the Sea.- To all such general vievs, as these, many
exceptions, may alvays be expected to be found; to ascertain their truth,
& far more extended exemination of all the phenomena, is absolutely
necessary. If the reality of them should ever be proved, it would be
important to Geology. For then ve might assume that groups of Lagoon Isd
clearly shoved that a chain of Mountains had there sub-

[1: marginal note] V. Ellis Vol. 1 P. 389

EE kA kN

[22a]
-sided.- And, when in any formation there should be found, a_gre

thickness composed of Coral & the genera of which resembled those, which
now build the reefs, we might also conclude. that during its successive
accumilation, the general movement, vas one of depression.=

Before finally concluding this subject, I may remark that the
general horizontal uplifting which I have proved has & is now raising
upvards the greater part of 5. America & as it would appear likewise of
T America, would of mecessity be compensated by an equal subsidence in
some other part of the vorld.- Does not the great extent of the Northern
& Southern Pacifick include this corresponding Area?- Humboldt carrys a
sinilar idea still further; In the Fragmens Asiatiques, P 95. he says.
"Par consequent 1'epogue de 1'affaisement de 1'Asie occidentale coincide
plutot avec celle de 1'exhsussement du platesy de 1'Tran, du platesu de
1'Asie centrale, de 1'Himalsys, du Kuen Lun, du Thisn shem & de tous lss
enciens systenes de montages airiges de l'est a 1'ouest; peut etre aussi
c ‘exhaussenent du Caucan, & du noeud de montagnes de 1'Armenie
& de Erzeroun."(1]

The following translation, found on & single sheet in Darwin pey
Vol. U, folio 23, is transcribed in the finel paragraph of the Veir Gopgt 1
Humboldt (Fragmens Asiatiques Page 95) in a similar manner considers that
the epoch of the sinking down of Western Asia coincides with the elevation
of the platforns, of Iran, of central Asia, of the Himalaya, of Kuen Lun,
of Thien Chan, end of all the ancient systems of Mountains, directed from
Bast to West.

17~
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Appendix: Works referred to by Cherles Darwin

In 'Coral Islands' Derwin makes reference to some fourteen books
and  popers, Ligted belov. 1t 1s probeble that not all of these vere carried
on the Beagle, and the references derive from other sources. For example,
Darwin sther

Dervin
his own writings, in the 'Aumbiesmphy, Tt snd Loviers, - ana 1
Letters' - which together mention only Humboldt, Lyell and & "swall voluse"
of Milton - together vith the books remaining in his library at the time
of his death, and listed in the folloving two publications:
E. V. Rutherford. 1905 Catalogue of the library of Charles Darwin
tany School, Cambridge. Cambridge, I,'mvex':uy
Press, g »
Eooks received in versity Library from Dovn House, March-Nay
1961 Cambridge, umvaany Library, mimeogrephed (29 p.).

‘books vere pre-eminent in his collection: Iyell's 'Principles
of Geology' and Humboldt's 'Personal narrative of travels to the equinoc-
tial regions of the New Continent.' The ﬁrn edition of the 'Principles,'

goed en the voyage, 1s nov st Catbridge, fogsther vith editions 5, [
9, 10 and 11, all from Derwin's library. Votemn 1 (1890) is inscribed
*iven me by / Capt F. R/ C. Darwin;" Volume 2 (1832), containing the

chapter on coral reefs, has on the flyleaf "Charles Darwin / M. Video
2

tion by H. M. Williems, London 1819-20, 6 volumes in 7, and is inscribed:
“J. 8. Henslow to his friend C. Darwin on his departure from England upon

& voyage round the world. 21 Sep® 1831." Both volumes are amnotated. In
the coral reef chapter of Lyell, "Principles,' Volume 2, it is interesting
o see that the paragraph in which "subsidence by earthquakes” is advocated
to account for the forn of atolls has been scored.

In aaistion o these works, to wiich Darvin made freguent, apprecta-
tive references in his letters and 'Autobiography,' he probably also had
with hin Humboldt's 'Fragmens de géologle et de chmawlugie aargiguet
(his for the author his
Captain Beechey's 'Narrative, ' a muich anmotated copy being prulerved
the Cembridge collection; and Forster's 'Observations,' also at Cambridge
and quoted in ‘Coral Islands.' It is clear from 'Coral Tslands' that a
aumber of valuses vileh ere o donger in his Linrery vere also taben

Beagle: Kotzebue's 'Voyage; ' Ellis's 'Polynesian Researches; '
Bennott o Nanderings 1n Now South Waloos | Byron's eyages: and King's
‘Narrative.' De la Beche's 'Researches in theoretical geology,' 183, is
in the library, but not the 'Geological Menual,' 1831, vhich vas probebly
used during the voyage. We have the evidence of FitzRoy that a copy of
Krusenstern's 'Atlas' was carried on the Beagle.

One v relevant volume in the Library, which may have been
taken on t;ge voyage, is Playfair's 'Illustrations of the Huttonian

?r e potay/of vimwior Ccral TaIaGN, " NN, (16101 lase Wi
Lyell, Beechey, Kotzebue, Forster and De 1a Beche ve:
18-
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main sources, together with a collection of voyages and travels now
forgotten. The complete list is as follows:
Beche, n T. de la. 183l. A geological manual. London, Treuttel and
Wirtz, 535 p.
Boochay, P W 1. Harrative of a Toyage to the Pacific and Seering's
Strait, to co-operate with the polar expeditions: performe
lhjesty & Ship Blossom, under the cﬂmm'l of Captain F. W. Beechey,
. H., F. R, S. &. in the years 1825, 26, 27, 28. Philadelphia,
Carey and un. 493 p. (This eAitton 1 Darwin's library, amnotated).
Bennett, George. 183%. Wanderings in New South Wales, Batavia, Pedir
Coast, Singapore, and China; being the journal of & meturalist in those
countries, during 1832, 1833, and 183%. London, R. Bentley. Volume 1,
440 p. Volume 2, .
Syron, George Anson, Tth Beron. 1826. Voyage of H. M. 5. Blonde to the
Sﬂn i‘ich Islands, in the yeers 1824-25. Captain the Right Hon. Lord
Comanter Tondon, John Murray. 260 p
Chamisse, Adelbert von. 1821. Remarks and opi.niqn of the paturalist of
xpedition: in, mum, Voyage, Volume 2, p. 349-433; Volume 3,
D 1 313, and 331-336.
i1liam. 1829. Polynesian resesrches, during a residence of nearly
ix years on the South Sea Islands; including descriptions of the
natural history and scenery of the islands remarks on the
history, mythology, traditions, government, arts, manner, and customs
er (.he Y ts. London, Fisher, Son and Jackson. Volume 1, 536 p-
, 576 p.

ynwn, %k 1827. An account of some geological specimens, collected by
Captain P. P. King, 1n ks Survey of the Cossta of histralls, end
Robert Brown, Esq. Shores of the Gulf of Carpentaria, during
;\3‘2 Toyage of Capain’ Erintere: in, King, Australis, Volunme 2,

Forsm-, % n.

.

1778. Observations made during a voyage round the vorld,

ical geography, natural history and ethic philosophy. London,
G. Eobinsun, 649 p.

Humboldt, Alexander von. 183L. Fragmens de géologie et de climatologie
asiatigues, par A. de Humboldt. Paris, Gide. Volume 1, 309 p. Volume
2, p. 310-8k0.

King, P. P. 1827. Narrative of a survey of the intertropical and western
d between the years 1818 and 1822. London.

.

. A voyage of discovery, into the South Sea and

Beering's Stratts, for £ exploring a north-east pessage,
undertaken in the years 1815 1818, at the expense of s Higness e
Chancellor of the Empire, Count Romenzoff, in e ally Busick, s
the comend of the Tiowteasat i nmexumanmpe al Navy, Otto von
Kotzebue. London, Longaen, Hurst. Volume 1, 356 p. Volume 2, 433 p-
Volume 3, W2 p.

Keusenstern, A. I. von. 1826-27. Atlss de 1vccem Pacifique dressé per

. de Krusenstern. St. Petersbourg, 3

Lye].l, Charles. 1830-1833. Principles of gacl.ogv, ‘being an attempt to
explain the former change: earth's surface, by reference to
Souses gov 1o cperation, Londan, John Wurray. Vobime 1, 1830, 511 -
Volune 2, 1832, 330 p. Volume 3, 1833, 398 p. and
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Quoy, J. R. and Gaimard, J. Paul. 1824. Mémoire sur 1'accroissement des
Folypes lithophytes considéré géologiquement: in, Voyage antour du
monde entrepris par ordre du Roi ... par K. Louis de Freyeine
Zoologie, par M. Quoy et Gaimard, Médecins de 1'Expédition. mu,
Chez Pillet Ané. 712 p. Chapter XV, p. 658-671. Also reprinted in
Homelen des Sciencas Navurelies, VI, 1925, p. B73:390.
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