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@ mecing hld on 16 November 1835,
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Rev. Dr Clark in the chair, rcord that the folowing com-
munications were made: *A memais was read by the Rev. R.
Murphy “On the resolution of Equations of Firite
Differences”. Eetracts of letters were read from Sir J.

by him at the Cape of Good Hope. Estracts were read of
etters from C. Darwin Esg. of Christ's College containing
accounts of the Geology of certain parts of the Andes and
5. America. Observations by Prof. Sedgwick and Henslow.

The first item of the minutes of the mest succeeding
Council hld on 30 November 1835 reads: *The printing of
certain extracts from M Darwin's correspondence be -
mitted to M? Whewell, M" Peacock & Prof. Henslow. The
pamphlet was presumably issued to the Felloes shortly after
thin date. It was distributed when the Beagle had just

A | completea g viit 0 the Galapagos Inands. The threads of

the transmutation theory were already in Charles’ hands,
e paten by which hey cod e eoven it an ndring

stimulated by Ms company, and he spent the remaining
montha of 1836 and the early part of 1837 unpacking and
and

His personal Journal reads *1837 Jan. Cambridge, time
#pentin arranging general colecion, examining mineral,
rading & uriting il Journal in the oening. Paid tz0
short visits to London & Read paper on elevation of Coast
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FOR PRIVATE DISTRIBUTION.

Tue following pages contain Extracts from
Lerrens addressed to Professor Hexstow by
C. Damwiy, Esq. They are printed for dis-
tribution among the Members of the Cambridge
Philosophical Society, in consequence of the
interest which has been excited by some of the
Geological notices which they contain, and which
were read at a Meeting of the Socicty on the
16th of November 1885.

The opinions here expressed must be viewed
in 1o other light than as the first thoughts which
oceur to a traveller respecting what he sees,
before he has had time to collate his Notes,
and examine his Collections, with the attention
necessary for scientific accuracy.

Cumpas,
Dec.1, 1805,
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EXTRACTS,
&e.

a0 o Juxeano, May 18, 1682,
W started from Plymouth on the 27th December
1881—At St Jago (Cape de Verd Islands) we spent

on & large scle, of upraised const that would interest
Mr Lyell. 3

St Jago i singularly barren, and produces few plants
or insecta; o that my hammer was my usoal com-
panion, . S 7

On the coast I collected many marine animals, chiefly
gusteropodous mollusea (I think some new). 1 ex-
amined pretty accurately a Caryophylla, and, if my
eyes were not bewitched, former descriptions have
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not the slightest resemblance to the snimal. T took

We then saled for Babi, and touched at the ock of
St Paul. This s a serpentine formation.

Al'auwdnn.nmltbrﬂhs.n-nvﬂheu
April ath.

A few days afer aiving, 1 started on an expeition
of one hundred and fity miles to Rio Macao, which
lastedeighteen days.

1 am 20w colleting foh water and. land el

to observe the difference of genera and species from
those which 1 know; it is however much less than
1 had expected.
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1 have just returned from a walk, and as a specimen.
how little the insects are known, Noterus, according
to Dic. Class. consists solely of three European species.
1, in one haul of my net, took five distinct species.

At Bahi, the pegmatite and gueiss in beds had the.
same direction as was observed by Humboldt to pre-
vail over Columbia, distant thirteen hundred miles.

Mowes Vioeo, Aug. 15, 182.

My collection of plants from the Abrothos is
interesting, as 1 suspeat it contains nﬁﬂy the whole
flowering vegetation.

1 made an enormous collection of Arachnide at Rio.
Also a good many small beetles in pill-boxes: but it
is not the best time of year for the latter. .

Amongst the lower animals, nothing has so much
interested me ss finding two species of elegantly
coloured planarie(?) inbabiting the dry forest! The.
false relation they bear to snails is the most extra-
ordinary thing of the kind T have ever seen. In
the same genus (or more truly, family) some of
the marine speics possess an organization S0 mar-

-
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vellous, that T can searcely eredit my eyesight. Every
one has heard of the discoloured streaks of water in
the equatorial regions. One I examined was owing to
the presence of such minute Oscillatoria, that in each
square inch of surface there must have been at least
one hundred thousand present.

T might collect a far greater number of specimens
o -

animals with theie original colour and shape noted
. will be more valuable to naturalists than
with only dates and place.

At this present minute we are at anchor in the
mouth of the river: and such & strange scene it is.
Every thing s in flames—the sky with lightning—
the water with luminous particles—and even the very
masts are pointed with a blue flame.

Mosrs Viowo, Noe. 34, 1832

Wa arrived here on the 24th of October, after
mwmmmmzamm..mu
mRmNepu
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1 had hoped for the credit of dame Nature, no such

phln.lamn‘ﬁhmkgmynltu-u—-.

pep——_———
fragments of at least six distinet animals; as many

a cavia; 2. the upper jaw and head of some very
large animal, with four square hallow molars, and the
head greatly produced in front. I at first thought
it belonged cither to the megalonyx or megatherium.

“late observations” (what are they?) have shewn to
belong to the megatherium.  Immediately T saw them
1 thought they must belong to an enormous armadill,
living species of which genus are o abundant Bere.
8. The lower jow of some large animal, which, from
the molar teeth 1 should think belonged to. the
cdentata; 4th. large molar tecth, which in some

-
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respects would seem to belong to some enormous spe-
cies of rodentia; th. also some smaller teeth belong-

in their beds, several geological changes have taken
place in the country.

There is a poor specimen of & bird, which to my
unomnithological eyes, appears to be o happy mix-
ture of o lark, pigeon, and smipe. Mr Mac
Lesy himself never imagined such an inosculating

1 have taken some interesting amphibia; a fine bipes;

 néw Trigonocephalus, in its habits beautifully con-
necting Crotalus and Viperus: and plenty of new (as
tar as my knowldge goes) saurians. As for one little

mivid), when i it of st i S

Amonget the pelegi crstacee sone new and curions
genera.  Among Zoophites some interesting animals.
As for one Flustra, if T had not the specimen to back
me, nobody would believe in its most anomalous
structure. But as for novelty, all this is nothing
to o family of pelagic animals, which at first sight
appear like Medusa, but are really highly organized.
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1 have examined them repeatedly, and certainly from
their structure it would be impossible to place them
in any existing order. Perhaps Salpa is the nearest
animal; although the transparency of the body is
almost the only character they have in common.

We have been at Buenos Ayres for a week. It is
a fine large city; but such & country; every thing
is mud; you can go no where, you can do nothing
for mud. Tn the city I obtained much information
about the banks of the Uruguay. 1 hear of limestone
with shells, and beds of shells in every direction.

I purchased fragments of some enormous bones,
which T was assured belonged to the former gianta1l

Apri 1, ve0n.
W are now running up from the Falkland
Islands to the Rio Negro (osColorado,)

It & now some acathe e we e
civilized port; nearly all this time has been spent.
short intervals, that it is diffcult to do any thing.

We were twenty-three days off Cape Horn, and could

-
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by no means get to the westward.—We at last ran

ever to have seen a human being. In this inclement
country they are absolutely naked, and their tem-
porary like those which children make
in summer with boughs of trees.

The climate in some respects is & curious mixture
of sevrity and mikiness; as far as regards the animal
Kingdom the former character prevals; 1 bave in
consequence not added much to my collections. The

cleavage, strata, &e. &e. was my chief amusement.

The Southern ocean is nearly as sterile s the con-
tinent it washes, Crustaces have afforded me most
1 found & Zoea, of most curious form, its body being
only one-sixth the length of the two spears. 1 am
‘convinced, from its structure and other reasons, it is

PO e—
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‘We have got almost every bird in this neighbourhood,
(Meldonado) about cighty in number, and .—.v
twenty quadrupeds.

In o few days we go to the Rio Negro to survey some

The geology must be very Interesting. It is near
the junction of the Megatherium and Patagonian
clifts. From what T saw of the latter, in one half
hour, in St Joseph's bay, they would be well worth
a long examination. Above the great oyster-bed
there s one of gravel, which flls up incqualites in

Patagonia must clearly have lately risen from the
water,

Mo Vioko, November 12, 185,

1 1arr the Beagle at the Rio Negro, and erossed
by land to Buenos Ayres. There is now carrying
on a bloody war of extermination against the Indians,
by which T was able to make this passage. But at
the best it is suffciently dangerous, and till now very.
rurely travelled. 1t is the most wild, dreary plain
imaginable, without settled inbabitant or head of

PR, B -
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cattle. There are military “postas” at wide intervals,
by which means 1 travelled. We lived for many
days on deer and ostriches, and had to slecp in the.
open camp. e

I had the satisfaction of ascending the Tierra de la
Ventana, & chain of mountains between three and
four thousand feet high, the very existence of which
is scarcely known beyond the Rio Plata. ~After rest-
ing & week at Buenos Ayres, I started for St Fé.
On the road the geclogy was interesting. I found

a5 to render it impossible to remove them. 1 think,
from & fragment of one of the teeth, they belonged
to the Mastodon. In the Rio Carcarans, T got &
tooth which puzzles even my conjectures. It looks
like an enormous gnavwing one. At St Fé, not being

I returned to Buenos Ayres, 1 found the country
upside doven with revolutions, which caused me much
troubl. 1 at last got away ail joined the Beagle.

E. Fauswao Touaxn, March 1894,

1 ave been alarmed by your expression “clean-
ing all the bones,” as T am afraid the printed numbers
will be lost: the reason T am so anxious they should

PR ——



Dot be, is, that & part were found in & gravel with
recent shells, but others in  very diflerent bed.. Now
with these latter there were bones of an Agouti, &
genus of animals, T believe, peculiar to America, and
it would be curious to prove that some one of the
same genus coexisted with the megatherium; such,
and many other points entirely depend on the num-
bers being carefully preserved.

T collected all the plants which were in flower on
the coast of Patagonia, at Port Desire, and St Julian;
also on the castern parts of Tierra del Fuego, where
lh:dmk-ndiulmaol'ﬁcﬂldﬁlhmpuﬂ
Patagonia. are united.

The soil of Patagonia is very dry, gravelly, and light.
In East Tiera, it is gravelly, peaty, and damp. Since
leaving the Rio Plata I have had some opportunities of
examining the great southern Patagonian formation.
T have o good many shells; from the little T know
of the subject, it must be a tertiary formation, for
some of the shells (and corallins) now exist in. the
sca. Others, 1 believe, do not. This bed, which is
chielly characterized by & great oyster, is covered by

of the southern part of South America has been ele-
vated from the ocean, since o period during which

PUNEEpSE——
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muscles have not lost their blue colour. At Port

frequently found. By the way this Mastodon and the
Megatherium, 1 have no doubt, were fellow brethren
in the ancient plains. Relics of the Megatherium T
have found at a distance of nearly six hundred miles
in & north and south line. In Tierra del Fuego T
have been interested in finding some sort of am-
monite (also 1 believe found by Capt. King) in the
slate near Port Famine; and on the eastem coast
there are some curious lluvial plains, by which the
existence of certain quadrupeds in the islands can
clearly be accounted for. There is & sandstone with

very curious, and 1 think undescribed: there was

one_ appalling one, allied to a Flustra, which T dare

say T mentioned having found to the northward, where
.
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the cells have  moveable organ (ke  vulture's head,
with a dilatable beak), fixed on the edge. But what
s of more general interest, is the unquestionable (ss it

Indians state it is the case: and I place the greatest
faith in their observations. 1 have the head, neck,
piece of skin, feathers, and legs of one. The differ-
ences are chiefly in the colour of the feathers and
scales; in the logs being feathered below the knees;
also in its nidification, and geographical distribution.

Varanao, July 24, 1834,
Arrex leaving the Falklands, we proceeded to

the Rio Santa Cruz; followed up the river til within

twenty miles of the Condilleras: unfortunately want

of provisions compelled us to return. This e

was most important to me, as it was a transverse

possiby determine the point) that the main bed
s somewhere about the meiocene period (using Mr
Lyell's expression); judging from what 1 have seen
of the present shells of Patagonia. This bed con-
tains an enormous mass of lave. This is of some

PRSP —
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interest, as being & rude approximation to the age

his third volume till my return; you may guess how
much pleasure it gave me; some of his wood-cuts
came so exactly into play, that T have only to refer
to them, instead of redrawing similar ones. -

The valley of Santa Cruz appears to me a very curious
one; at first it quite baffed me. 1 believe T can shew
good reasons for supposing it to have been once &
northern strait, like that of Magellan. -

In Tierra del Fuego T collected and examined some.
corallines: 1 have observed one fact which quite
startled me. It is, that in the genus Sertularia
(taken in its most restricted form as by Lamouroux),

PO ————
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state in which shells were, when Linnwus left them
for Cuvier to re-amange. .

1 i et xtenecinary T 0 where a0 fn
books a single description of the polypus of any one.
coral (excepting Lobolaria (Aleyonium) of Savigy).

family, the corallines: 1 feel pretty well convinced
that if they are not plants, they are not Zoophites:
the “gemmule” of o Halimeda contains several arti-
culations united, ready to burst their envelope and
become attached to some basis. 1 believe that in

with its cell, or single articulation. The Beagle left
the strait of Magellan in the middle of winter: she
found her road out by a wild unfrequented channel;
well might Sir J. Nosborough call the west coast
South Desolation, “because it is so desolate a land

PO —— s
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to behold” We were driven into Chiloe, by some.
very bad weather. An Englishman gave me three.
specimens of that very fine lucanoidal insect, which i
deseribed in the Cambridge Philosophical Transactions,
two males and one female. I find Chiloe s com-
posed of lava and recent deposits. The lavas are
curious, from abounding with or rather m‘ com-
posed of pitchstone.

amived here the day before yesterday; the
views of the distant mountains are most sublime and
the climate delighttul: after our long cruise in the
damp gloomy climates of the South, to breathe a clear
dry air, and feel honest warm sunshine, and eat good
fresh roast beef, must be the summum bonum of
buman life. 1 do not like the looks of the rocks
balf 5o much as the beef, there is too much of those:
rather insipid m[ledwnh mica, quartz, and feldspar.

Shorly after ariving ber 1 set out on & geologicl
excursion, and had a very plessant ramble sbout the
buse of the Andes. The Whole country

composed of breccias, (and I imagine slates) which
universally have been modiied, and often com-
pltely altered by the oction of fire the varicties
of porphyry thus produced are endles, but no where
bave T yet met with rocks which have flowed in
a stream; dykes of greenstone are very mumerous.
Modern volcanic action is entiely shut up in the

-
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very central parts (which cannot now be reached
on account of the smow) of the Cordilleras. To the
south of the Rio Maypo, I examined the tertiary
plains already partially described by M. Gay. The
fossl shells appear to me to differ more widely from
the recent ones, than in the great Patagonian forma-
tion; it will be curious if an cocene and meiocene
formation (recent. there s abundance of) could be

recent residence of the ocean over all

parts of Chili, the outline of every view and the
form of cach valley possesses o high interest. FHas
the action of running water or the sea formed this
ravine? was & question which often arose in my mind,

arguments, but T do not believe that more than a
.mmnxmwzuwm—mb‘m
formed within the tertiary period.

PO —
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Vatrunaio, March 1885.

We are now lying becalmed off Valparaiso,
and T will take the opportunity of writing & few
lines to you. The termination of our voyage is
at last decided on. We leave the coast of America.
mlhebemnnm‘ol&mmbo.mdhnplo-&
England in the same month of 1836.

You will have heard an account o the dreadfl erthe
quake of the 20th of February. T wish some of the
geologsts, who think the carthquakes of these times
are trifing, could see the way in which the soid rock
is shivered. In the town there is not one howse

sensation was like that of skating over very thin
ice; that is, distinet undulations were perceptible.
The whole scene of Coneepeion and Talcuana is ane

‘most interesting spectacies we have beheld sinee

In the moder tertiary strata I have examined four
bands of disturbance, which reminded me on a small
scale of the famous tract in the Tsle of Wight. In
one spot there were beautiful examples of three dif-
ferent forms of upheaval. In two cases I think T can
show that the inclination is owing to the presence

-
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of a system of paralll dykes traversing the inferior
mica slate. The whole of the coast from Chiloe to
the south extreme of the Peninsula of Tres Montés
s composed of the latter rock; it s traversed by
very numerous dykes, the mineralogical nature of
which will, 1 suspect, turn out very curious.
examined one grand transverse chain of granite,
which has clearly burst up. through the overlying
sate. At the Peninsula of Tres Montes there has
been an old voleanic focus, which corresponds to an-
ther in the north part of Chiloc. T waj much pleased
at Chiloe by finding a thick bed of recent oyster-shells,
&, capping the tertiary plain, out of which grew
lrge forest trees, T can now prove that both sides
of the Andes have isen in this recent period to @
consderable height. Here the shells were three
hundred and fifty feet above the sea. In Zoology
T have done but very lithe; excepting a large
collction of minute diptera andhymenoptera Trom
Chiloe. 1 took in one day, Paclaphus, Anaspis,
e Tike it
beautitul T might almost have fancied
myset mllecl.u\‘ in England. A new and pretty genus
of mudibranch mollusca which cannot crawl on a flat
surface, and a genus in the family of balanide, which
has not a true case, but lives in minute cavitios in
the shells of the concholapas, are nearly the only
w0 novelties
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distances. 1 cannot imagine any part of the world
scene of

by & great number of (nearly) north and south lines*;
which in most cases has formed as many anticlinal

most
sections, T find it to be & true coarse conglomerate or
brecia, which passes by every step, in slow grade-
ion, nto e cl-ioneparphyry; the pebie

that at least fourffths of them have been thus

.oyt .
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produced from sedimentary beds in situ. There are
also porphyrics which have been injected from below

originated, although the roud passes at no great dis-
tance from the active volcancs. The porphyries,
i b e
limestones alternate and pass into cach other many
i oreting s, ik i
by the granite) Tn the upper parts the sandstone
begins to alternate with gypsum, 6l at last we have
ndous thicl

ble of a blackish-gray colour. The upper beds, which
form some of the higher pinnacles, consist of layers

of snow-white gypsum and red sandstone,
from the thickness of paper to a few feet, alternating
in an endless round. The rock has a most curiously

puinted appearance. At the pass of the Puquenas
in this formation, where a black rock (lke clay-slate,

v ®
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without many lamine) and pale limestone have re-
placed the red sandstone, 1 found abundant impres-
sions of shells. The elevation must be between twelve
thousand and thirteen thousand feet. A shell which
1 believe is & Gryphea is the most abundant. There
is also an Ostrea, Turritella, Ammonites, small bivalve,
Tercbratula (1) Perhaps some good conchologist will
be able to give a guess to what grand division of the
continents of Europe these organic remains bear most
resemblance. They are exccedingly imperfect and few;
the Gryphites are most perfect. It was late in the
season, and the situation particularly dangerous, from
snow-storms. 1 did not dare to delay, otherwise a good
harvest might have been reaped. So much for the
western line. In the Portillo pass, proceeding cast-
ward, T met with an immense mass of a conglomerate,
dipping to the west 45', which rests on micaceous
sandstone, &e. upheaved, converted into quarts rock,
penctrated by dykes, from & very grand mass of
protogene (large crystals of quartz, red feldspar,
and o little chlorite.) Now this conglomerate, which

Uspellata pas, we have also & fact of the same
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class. Bear this in mind; it will help‘to make you
believe what follows. 1 have said the Uspellata range
s geologically, although only six thousand or seven
thousand feet, & continuation of the grand eastern
chain, It has its nucleus of granite, consisting of
grand beds of various crystalline rocks, which T can.
feel no doubt are subaqueous lavas alternating with
sandstone, conglomerates, and white aluminous beds
(ke decomposed feldspar) with many. other curious
varieties of sedimentary deposits. These lavas and
ndstones alternate very many times, and are quite
conformable one to the other. During two days of
careful examination 1 said to myself at least fifty
times, how exactly like, only rather harder, these
beds are to those of the upper tertiary strata of
Patagonia, Chiloe, and Coneepeion, without the pos-
sibility of their identity ever having occurred to me.
last. there was no resisting the conclusion. T could
not expect shells, for they never oceur in this forma-
tion; but lignite or carbonaceous shale ought to be
found. 1 had previously been exccedingly pusaled by

to some feet thick) of  brecciated pitchstone. T now.
strongly suspect that the underlying granite has altered
such beds into this pitehstone. The silicifid wood

(particularly characteristic of the formation).was yet
absent; but the convietion that I was on the tertiary
strata, was 50 strong in my mind by this time, that on
the third day, in the midst of lavas, and heaps of

& Renmduted with the seresicnarca T



granite, 1 began an apparently forlorn hunt in search
of it. How do you think I succceded? In an escarpe-
ment of compact greenish sandstone 1 found & small
wood of petrified trees in a vertical position, or rather
the strata were inclined about 20° or 80° to one point,
and the trees 70° to the opposite; that is, they were
before the tilt traly vertical. The sandstone con-
sists of many horizontal layers, and is marked by
the concentric lines of the bark (I have a specimen).
Eleven are perfectly siliificd, and resemble the
cotyledonous wood which T found at Chiloe and Con-
cepion: the others, thirty to_thirty-four in number,
ludyhn-mkmmm-mh‘ydm

ton; they consis of snow-white colums (lke
L vi) o sty e
The largest shaft is seven fect. They arc all closc
together, within one hundred yards, and sbout the
same level; no where clse could I find any. It
cannot be doubted that the layers of fine sandstone

on lave, is covered by a great bed, apparently about
‘ome thousand feet thick, of black sugitic lava, and over
this there are at least five grand alternations of such
rocks and aqueous sedimentary deposits; amounting in
thickness to several thousand feet. 1 am quite afraid
of the only conclusion which 1 can draw from this
fact, namely, that there must have been & depression
in the surface of the land to that smount. But

PR ————
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neglecting this- consideration, it was & most setis-
factory support of my presumption of the tertisry.
age of this eastern chain. (I mean by tertiary, that

beds of Patagonia) A great part of the proof must
remain upon my ipse dixit of a mineralogical resem-
blance to those beds whose age is known. According
to this view granite, which forms peaks of a height
probably of fourteen thousand feet, has been fluid in
the tertiary period: strata of that period have been
altered by its heat, and are traversed by dykes from
the mass: are now inclined at high angles, and form
regular or complicated anticlinal lines. To complete
this climax, these same sedimentary strata and lavas
are traversed by very numerous true metallic veins of
iron, copper, arsenic, silver, and gold, and these can
be traced to the underlying granite. A gold mine
has been worked close to the clump of silicified trees.
When you see my specimens, sections, and account,
you will think there is pretty strong presumptive evi-
dence of the above facts. Theyyappear very important;
for the"tructure and size of this chain will bear com-
parison with any in the world: and that all this
should have byen produced in so very recent & period
is indeed remarkable. In my own mind T am quite
convinced of it. I can any how most conscientiously.
say, that no previously formed conjecture warped my.
judgment. As T have described, 5o did T setually
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observe the facts. . - -

On some of the large patches of perpetual snow, I
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In the box there are two bags of seeds, one ticketed
“valleys of Cordilleras five thousand to ten thousand.
fect. high”: the soil and climate exceedingly
light and strong; extremes in temperature: the other
“chiefly from the dry sandy traversia of Mendoza, three.
thousand feet, more or less.” I some of the bushes
should grow, but not be healthy, try & slight sprink-
ling of salt and saltpetre. The plain s saliferous.

In the Mendoza bag, there are the seeds or berries
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