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Charles Darwin' s “The Voyage of the Beagle” and the Earth Sciences
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Abstract: “The Voyage of the Beagle”, one of the best record of scientific travels ever made, written by Charles Darwin
(1809-82), the greatest naturalist ever born, is reviewed in the viewpoint of the Earth Sciences. Various observations and
interpretations on the Earth Sciences are told in the Voyage. First of all, Darwin understood the geological time much more
longer than accepted then as well as the geological phenomena and processes such as orogeny, uplifting, subsidence, erosion,
and deposition. And he also provided a perfect interpretation on the formation of coral reefs and a good theory on the
evolution of organisms. Reasonable paleoenvironmental reconstructions and interpretations based on the fossils were given in
the Voyage. His observations on meteorological phenomena were from the dust composed of organisms collected on the
‘Beagle” in the Atlantic Ocean, to the movement of air and extreme clear dry condition experienced on the crest of the
Andes, and etc. He made several observations on the general oceanography such as the discoloration of the sea, the lights on
the sea surface, conchoidal provinces noted on the Galapagos Archipelago, the trees and plants found in the remotely
separated islands, and etc. However relatively scarce observation was carried out on astronomy probably due to his relatively
much land travelling. Most of his interpretations and suggestions are accepted in this time.
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Fig. 1. Charles Darwin drawn by George Richmond in
1840, From Charles Darwin's Beagle Diary.
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Fig. 2, The track of the Beagle from December 1831 to October 1836, From Charles Darwin's Letters A selection 1825-
1859(edited by Burkhardt, 1996).
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Fig, 3, Reconstruction of the skeleton of a Megatherium,
From Journal of Recherches,



A’A’. Outer edges of the barrier-recf at the level of the sea, with islets
on it. B'B’. The shores of the included island. CC. The lagoon-channel.

A"A". Outer edges of the recf, now converted into an atoll. C’. The
lagoon of the new atoll.

N.B. According to the true scale, the depths of the lagoon-channel and
lagoon are much exaggerated.

Fig. 4. Building of a barrierreef and consequently of an
atoll, From Journal of Researches,

(Doubleday, 1962; Linklater, 1972),
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Fig. 5.  The crew of the Beagle hailed by Fuegians, by
Conrad Martens. From Narrative of the surveying voyages of
HMS Adventure and Beagle,
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Fig, 6, Emma Wedgwood at the time of her marriage to
Charles Darwin in January, 1839, By James Moore,
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Z% AFoA FdFZegtez R 9F9 Bggy
(brickfielder)¢] A ¢] gl Aoz Bt}

thele] 1832 49 FFE 79 2714 BEahd 2o
bl Zplo|2 3ol MEE Ft oA E AY
A B9 7)1 3ade AL ne Tl B9
T WakA gl F719 de 4722 o z3EA
HEI FVEFHE REYA e g 51 9.
3/4 vt H= o 7l7ke Agldats 37 £t
Azl dojAE BE A7 FE2 Mo] o7k 49 %
g 9 dg 3] olEYT ge dFE HE Y
golct. thelo] ol&d 7 71¢& Ao Aot of
Z Alole] &xxjole 7.5 FellA 17 F2 AALh o]
o E7VdEE A2 A o= A Wy} gt
(Darwin, 1860, p. 31).

tHle] g °l Ajo| 2o BA] 7|21 TE 7]
A4S BEY BlE Fo| 710 me] ZEINlE
(Corcovado) 4F Hufj7] ul2 ofh7tz] 49l FEo] &
Zolg BgolQit), 14 wtad FEo), 34 J)ET
g, el Y AANY HolA] g3, A8 o)X
HA ARGE whEA AUsAR 271 223 B4
= gk} (Darwin, 1860, p. 28). ©]d @& HA9
TEo] ARHAG 1T B4 £ glovt o Hue
HA 225 o] B mhe) 7ladze] @t A7
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Agog Az Ao] oX9) wrka AZ4E, Z2
Fue ke g Boirld £ 2 " o] 9l
o] fsict, _

thele] 1835\ 39 ol Yoz wf ¥ J}A]
7137 #3849 gL Aok WA Fo] 13210 FHEQI
a1 w7 v 2(Peuquenes) F-& Ho7RA 1
AEAE AEYct. 2o =Y 2A5A7E mEd
Belld Uzt ezt E Axe) B oA el &
g wA Hejet o7zt A Zole AR 2
W 2 2o FUE LAFAY SFE YT
(Darwin, 1860, p. 323-324). IAFFAIE 713te] wopA|
A F7)Fe Aot FoA A7le ddelrt,

ot 22k 71ed] T RoAE 7] ot 2o
AAREG Ao Fo A A &gteh, 219
AME BE T HIES] WHE 49T
(Darwin, 1860, p. 326). o]d A2 T2 4tollr &3
E & e @40l BE thde gte] Yol Eo)
257} Yol Fethe A& gol 359 FA5-& ook
718c}h, =y 533 (Denis Papin 1647-1712)0] T2 &
AR F71E o83 dXE e AdFen o4
&9 HA F718%-2 A

E I o thdo] wl$AdlA FAelM gk o
A3 A% vle] MZE, Z HHY 2N A gn
Bojarh= o] gih WA A T4 e ¢
9 33°Fzoly tA g B4 28°F =0 e Fhtale}
Zx gzl A HJuBdME nlsgk o) Qi)
T2 ] Ao 2E uigde] 2 54 #=
Ache HolA tho] Lokd ulgdo] 3o Bolr}
= Higolzta Azt thelo] Bgkg ulgdo] M
A BojeE 2o Hol njghe AMFo R AZtEr),

E FQF0] I3A S WA FEE ke
2 Eohe Ao] 4R EHA Hdas 44d 4 9
o Iy GEo® gl gtulAatdle] & WXy
719 ¥ & 558 dethe A Adsid 9%
ol BZo g Fayl 4t 54L& el Hrzow By
AT AHOZE A7) MEBOR e $HYY YRE
A Aol FA ol e FoM TYE
o] 249 wjFo] uld AL ololr)dit) x|
T Ao Ar)e NFoE S SAY o) AF
B (#m ) L E3}

YA Qtrl2gbilel F&2d gl ol=dEL) dEAl
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X 7157t L8 B¢ 2831} vjF B AF A
4 R AT ARl Y71A kil g, ole wi
o] kg Ael =8 Z3|1 g2 Yol B A7] uhE
ojt}, o] tul2ArT} vhe Fojr 7 dow
Yzt (Darwin, 1860, p. 324-325),

a7t ¥o] 14,305 YEY ol2HEUE w=ulg
(Portillo) ALY 7oA FEo] FojM A7 2L A
AGHE) T M Hol At ARTFE] F
A& B F UNE AEE FAJY o|FYF HF
A7) A3k ol 7]&o] wol £F717 @EA A
7= daog Azkdn, ® I 2o I 94 Az
33 EuE] go] §43] vigty Wo| wiEAFL 1
o & A& Azle} wolE I WA EIA
BES 71 AREEC] 2 o/E vnE EAlV} g
wEoltn ek e tgle] FV17F Y EHE)
EAE Asln S2teE o AFd) us) el |
BE3l7] wEolztn APt £ 3717 99 A=
VR AAYR £3o £E59I AFe] o5 &
SHI AN F& FEEY AT Al Hx] &
3EHEQch = E3hd vt ey ofnle H gk A
% NE5EGME A7)7b dofdtt (Darwin, 1860, p.
327-328). o] A71@X} o] ofF AxT AN A=
AR712 Azt

chde] ghlile] &l A HE &) 59 Qtrl2AbaS
o7ttt ARET FEE] B 3= = 24
grgkont Algt ulgte] A&o] WErt dolEAqAY &
g ARE o1& Pt ol 227t BotE ubg
o] A3hA FA =AAE A4, 2 AL HolA
71 @afeltt, o] AR 1Y @ifo] o X
oM} £3] dojubRl= =t} (Darwin, 1860, p. 360-
361). 2 S w8 Folu EHrt AF vl
Rog 7 e AR AF glo] BAsNok & dolzt
Azt g},

thdo] goluElzte] 713 &8 A 14
29 thl2tee] A& 3] 38°HE 1 FEL &0l
Wulst whd F$E2e Azt 2 B2 de 4704
32°Ate] Qg2 F&L go] FAS W MF
2 ole}7trHAtacama)AtEto] Ql-& ol ol 18]
AR I AGox] A vl F5d bt 43
H}o|tHDarwin, 1860, p, 47). = AFA= =geitt
I Azrgct,

thlo] a3t Wil ¥ A7 dEe] Q)
Aok, A7 vk Fefebd Aot BedeA B
A% fulgurite)o]c}, A AL N EE) ol w7 =g
&0 7 FolX oz B(E)olth. tho] Thllo
2 AL o)z} 5 YE 3 Aoy Er} 2 Q1A
oA 4 QAR]e]n] Bl FA7} 1/10604 1/20 Ax]o]c},
Fe| ARo] olAsitAE AZED 23o] fado)
o} ole ¥l 2 AR B2 Rert yEF g
27] w&d 83 A BRItk JAgol Ad 30
E7} €0 dv @49 gled fEuetdM R A
o] wAH e} A€}, Ex/7F Beud oA A
el 22 oA B Pt 1 ANEL 2UF
o] Ay M9 %% 1 YE Axut A & A%
F&o| Fol oxle} shtel] dolA A7 FHE Ft
H 2ZtEe] ¥g B3 07 A= e Fd
A7 B A & ALES UEA ¥ B SlE
ol Furd e FEUYPolEot}, I F&UYo]
Eold g Holl =38 S0 WA o} FurEd
A A7) RAo|tH(Darwin, 1860, p. 58-61).

Suto) ghol2e FEERT thlY #AS B o
o] ol=HE} WEAES Pt 1833 129 F
<« AWt 2709 St AR, BRR, 28], W, ALAE
o] Wol=I AL iR do] AAh vl #4
o] A getaol BEF AN E gt A=
oA ARG kel EF7E 10 QIA]o]H FATL 9 22
Gt} (Darwin, 1860, p. 116). )& @Ato] $-ajtatd
ME ddd] =8 AoE Azt a2y 9dke] 2
15 Y b A A e FEESC] RolEeE
AL dukEA] 9& Aol

thglo] ol gl E HA(FK) Folot W3t
9] 5% BZ4E 7EX7t Sk, A=Aty e
15,748 B Eolu}; i@y FIolXE 3,500 B E|
A 4000 FE Axolt}, AYFH(Y 3379 HAAE
ol 14,500 WEGA 15000 FEO} He 4143°2
AR MeME 6000 HEZ 7] Hojir}, whd
o] Ao dAgd LrrRthE o Juere FA
gt} (Darwin, 1860, p. 246-247). t}{lo| o|& oje}r|at
2 WA 160 W ool Ayt HZ AT HE2=rt
FORAHEA AL ot otk B HY ol &
37 Tt

thdo] 1836 79 AIJE et el AV F
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A ARZ7) 2 oepelrt oyt WEARY] v
ojt}, o] wigho] g e} A3 A7
oF B 2 of= AN & nighd} :agto] vy
oJHE Aolt} (Darwin, 1860, p. 489). ¢]& Hog 1
o} F71& 279 ulel EJAA] E3 BA ol
o= F2o|1 1 o] 4E e Aoy Aztg)

thlo] A7} 4] Atojo] BAE olotr|FTt. 19
w2y oFE ol FHlge] Az o 2|7t 9
A ARe] dojdtia Gyx A mw|ol#(Copiapo)
FRlEc] Azle] oy Ezrl FReAGT 2
o} AA Aol 13 do| dojytm thirr) 40
A =Y HESHA Gt E FEE(Alexander
von Humboldt, 1769-1859)% 13 FAZ Q143 ik
o] gI& ARz v)7} 2ot APy a8y g
< @X g Aol FATE ok AZeA esi
(Darwin, 1860, p, 352-353). A7 E)7} o}5-2 A
7} glvke AHolA ohgle] Azbo] o]x)e) vt} ¢
FA o) FAEo| 949 A2 ALH)

o] oz afrlol= 7t BHE ojolr|E0)
Ak,

oh

Herstol

thelo] BAS St Rope £2 PN B
7 Aol YN FaEE FPEoltHFg 7). of
T FefolMe A2 @4 Aot 2= e
2 FAAA 2o vlEE T BN 4y
o dE €9, ol AHEo] YT} He 288 49
% 7}A]ol,

ool @Az oA AT vk A
ofl utg-& Fol HFT(AME conchological province)
£ ol it 2ol wt=dE o2zl thEof Mafet o
of Wt FeiHgo] F Y AFTE Beld 259
MZel z7iakgo] F5lo] thadt, thele] BHS Wy
4 ZEhaaAert 209 AER 37 Urojje
FRE F AFT ALl “@FHFEo)) Aok Ro
2 Be ot BB T A HFTe] E
TAZE @7 Qe Folth, £ “ZEldtns Az
Al e A AFTE 52 AER M2 ey
SAE U A dEoz ugd Fhog ofF &
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Fig. 7. Marine organisms by Robert Gibbings, From The
Voyage of HM.S, Beagle (The Heritage Press, 1957),

glo] E2" "o}, A ghele] AR 27 90 Fo] of
H2FtNE &3 AeES £ 7y £ 2 By
FArk F 47 Fo] BIHI2A T 153 Aojn
25 Fo] opu)z}t Aol Yepdtl 3 18 Fo
AMel g gz A 2R ET} (Darwin, 1860, p. 390-392),

7} GRS BES A JRed dE) He 8
2 o2 vl 2GR E eIt vle 27} 18329 39
Beld oot o} HEF A(Abrolhos) TE oA H=Z
g Ag Mol AU 2] o] W] Fa(i
ol Qe T 22 F9 AoE Hol XgA YRR
2 A4doiFEg 8). I $dx 17} 2& FNEL o
W Hgton HxE doyie 2L A 2718 &
Aot FHolE ZYE BFYY 7 g B
of AzE doe AEo] oy Folt} thgde] Hz
g dodle AE, I 7RdAM E HINeE ge
BT 7t ol%A Bodglz Hojs}t Fo] AR =X
-8 HFTHDarwin, 1860, p. 15-18). &3j7]oM &
Aol 1 #AFE ‘Tl olgtn 23 B4
gt I} o] HYAE A'E Hevhe Ygoz B
o}, o] AARE ZUZ A4} A o}F B A7
o] AR A= gl

a7} Betd FEEg SEgER) 9ES )
A vithelA A7)E EREdS BEgen 3E
Hitholl = Q1S 3 ) QB YiE ut



Fig, 8, Two rather larger organisms united together which
incur the discoloration of the sea. From Journal of
Researches,

= diztelE A gl QFETS BIY
o a27b 2w 3L gzt eEol %S Wicka A
Z3ct = F719F B ulikEoe] ugse] g st
Al R ASE Bol Fdde] f7UAEe] ¥
e A7, = 4T sRFFRoln I oz U
o] ARG B2t (Darwin, 1860, p. 163-164).
thlo] Wik SFFLold HEES] UAE UV
A Holg Ll Ao AZE, o] FHAq
ATt sty $EFE0] BE w417 484 Qo
e B Horl He {718 BL o] A71EL
TEEC] IR EalH Qo B nirtEo] 74
Rk A4S A Aoz Hdvh & 35384
T AL esta 3715 Akt QeBs ARE
7 &2 HA7F T Do} wEo] EIHEHUA 1
A3} g o] AN AZPYE A= HArt, vt
ool Aks BE 7k HE Ule AES Bol, oF3E,
utg| 2o}, sjote], olF, 2o, WA, ZdY UFo]
4s Jd}, o3 a3 F2 BHUBRZRFAEY A&l
thlo] wahE WS Ui FL dgs5Ee] ¥574
708 Z=(Ostracoda) Ate]Z 2 tiUH(Cypridinidae)s]] &
3t Aol Z eI Cypridina } vF23 8N Vargula) ]
4z 4 Qlka AZAc) (Parker, 1982).

o] flej= a7t FFBAY AN HFREL 29,
TN Eo], T4, vtk RE, A3F, BAAS, AtEA,
EArs, s ok, s, vickzol, uiek el ot
A2 2 FFY =AE 7] o X bl gee
A el w W TFES vichelr A
a7} JEAT viEE 232 3etelN HarkA] dEig
FAA Ao 370 vid HoR vt E o] W
ZA=AT} (Darwin, 1860, p. 159).

It AelZ E 2E G 5679} 57°Ate] uirhelA
IEE YA AES ARFAT d4EE 2
olElgk e Ho| itk 2y} 2 K2 uirtel e
o} sjzs} viehAlZ} Bk AL A7 olE e

AR 2 AzbEt, = ohglo] Ho|FL o|o}r|3lHA |
ool 713 ool U HEF2| ol& ZF3HA A
Zct (Darwin, 1860, p. 162), YAFES] B30
AEEZIEN thE HEFE Huakt} (Parker,
1982). e} AEEFAEC] 9 23 1 o) P
o] Aol A Qo} thelo] NEZHFIELS AF3A
333wy AR Helx AZelx] EPd Ao
2 Yzt

t}glo] A=Y A (Keeling)TE ol EAN 1 A
o] 2E3 dFe] BAE oo} 27} AYEE
A ARG AE Y] FAEAEY etilM &
3 veE Ao iy SRR Hol Y 18E &
71 YET 2B ek O 55 S AEY Y
of gi¢to 2 zitiyt thA] 1 o] A&3} A 1 o
2 g O JEELS 1,800 vl 2,400 vk
< w thd Ao] 57] wjFolt}t, F EAAETeE &
2E#deo} A Zt GEREEes 1 4
o2 9zt (Darwin, 1860, p. 453-454),

thdo] 1832 74 54 BlQ d Aeo|z FFE 1
ofu} g} Eetet 4 st site] Z1RiA witkEd 7
Bo] A3 Mol A& YUY, AFo] MY dy
= A2 e ulobERY 7h Y nlkE B 9o
w3t o]F o] vl FHNE eyttt
(Darwin, 1860, p. 38-39). -7} & |7} & H 9574
U B S FElistH e nighgo] Aol
A4 A 2 gt
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Yol (Patagonia) Al = AT 34 (salina) A 8
3k AFLS Alo|x ¢ MlZ=(Cape de Verd) TEoA]
FE3 2gE 2|8 AR d Eade 4ol
o}, ol thde] olopr|d R vitkAFel QlE ARl
3 52T ) e A4ET (Darwin, 1860,
p. 6465). ol F AH9 AFo] PR 873
#HAo] thay] wiEe] A3 dor vt & &
W AFEFY &g 22 upgjdA wHEolA o]
237 T2 RoA EF Folo] Ags wHEolAl
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