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was thrown into the air, when the sea retired so far that a number of
old anchors and brass guns became visible ; but it soon returncd with
great violence, carrying off all the houses of the convicts, A volcano
also burst forth at the point where the sea was first agitated. The
brig Glanmalin was n the latitude of Taleahuano, and about 100 miles
10 the westward of it, at the time of the earthquake, when the crew
felt a shock as if the vessel had struck upon a rock.

also mentions the existence near Val the x
cent maring shells 1400 fest above the levl ofthe hea, o of recant
marine shells being dug near Comico for the purpose of making lime,
In the bay oanIpnn.uso, he says, a rock which in 1617 could be passed
over in a boat, is now dry, except at spring tides.

“Greological notes made during a survey of the Fast and West
Coasts of South America, in the years 1832, 1833, 1834, and 1835,
yithan account of atransterse ecton f the Cordiera ofthe Andes
between Valparaiso and Mendoza ;* by ¥. Darwin, Esq., of St John's
College, Cumiridge; e by Prof. Sedgwick, were after-
wards rea

o P e S e e
from a sriesofleters (wddressd o Profesor Henslow), continin
& very great mass of information c i almost very branch
e e those re-
e el nterenti e o e
logiea Society,

r. Darwin's first letter contained some account of St. Jago (one
of the Cape Verde Islands), which ed early in 1832, and he
considered (it he had good evidence of its recent elevation, as he
found on it sutfce beds of recentshlls and corals considrably sbore
the actual level of the

In various portons ofthe notes he shortly described the vast extent

of primary rocks along the shores of Patagonia, the existence of highly
crystalline schists in the Falkland Islands, altcrnating with m feaccous
Alaty sandstone, exhibiting the casts of bivalves (Terebratul), and
encrinital stems, and a rock near Cape Famine containing some <ort of
Ammonites. On theline of the western const of South America, from
Chiloe to Tres Montes, he found & widely extended formation of mica-
slite, taversd and burst trovgh by a grand transverse chain of gra-
and penetrated by innumerable dykes of great complesity of
mmml structure,

From the position of the tertiary deposits, which exist on both sides
of the Southern Andes, he concludes that the primary chain must have
had a great elevation anterior to the tertiary period : and he thinks
hat 8 ough approximtion may be made o the date o fhe com=
mencement of the volo ing the first
ton ofticams of ava, widhcetain it gmups A
sid

5 o TR T
tion of the great tertiary groups on both sides of the chain of the Andes,
Some of the details respecting the eastern side were derived from

2
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observations made on the Rio Negro, and on the a transverse
section from Rio Santa Cruz to the base of the Comtern e
exhibit the structure of what Mr. Darwin calls the great southern ter-
tiary formations of Patagonia.

(eIt of s e ppeee kel et R AL R
thickne: in one instance was found o contain a bed of an-
i Javos whichiheeimed 1 mark e comm EAREIRUN M cn\plmn
from the craters of the great chain of the Andes. It is character~
ized by a great oyser,and by other shels and coral some o which
belong to species now Tving on the neighliouring conss. Over it u
deposit which Mr. D: es s chiefly composed of rolled por-
gy aBblEd shichimm) i R rdeed o e VAR miles,
Overlying all the rest, and at a greater elevation above the level of
the sca, were beds of recent shells, identical in species with the lit-
toral shells of the neighbouring shores. Among these, he more espe-
cially notices a widely extended bed of Museles, which still retuin
their blue colour, and emit an animal smell when thrown in the fire,
From these ficts, he thinks the tertiary deposits of Patagonia may be
separated into distint periods, somewhat similar to those derived by
Mr. Lyell from a comparison of the newer deposits of £
in making the transverse section, he thought that he saw traces in the
Valley of Sunta ris olisn ARIELEERANTOD s hioH Enul N heveree
a great portion of the south part of the continent before the elevation
of the teriary groups

In noticing the groups on the western side of the Andes, he de-
scribes an old tertiary deposit (cocine or miocene?) south of Rio
Maypo, and abundance of recent shells 1300 feet above the same level.
He also describes the association of lava with beds containing recent
shells in the island of Chiloe. Among other facts, he notices the ap-
pearance of pitchstone among the beds of lava, and the oceurrence of
2 forest growing over a bed of recent oysters 350 feet above the ac-
tual level of the sea, All these recent shells are the Iiuoml shells of
the neighbouring shores ; from which he concludes that the elevation
mast have been gradul,or by succeve e, i ke
which the cot and, more secently, the constof Chiloe bave
been unques uumb!y elev

ThiAANEO NI fihelsoiy i notices, Mr. Darwin mentions
other trtary depoits at Chiloe s Conception, compesed of beds
of sandstone and carbonaceous shale without shells, but containing
sny silicifd trabkatof. dieotyledonoudtireca e ALBIIeINEHn B T
be

During the progress of the four years' survey (in ad
traverse above mentioned), Mr. Darwin crossed from Rio
uenos Ayres by Sierra de lu Ventana, a cl t unknown to
ographers. He found two immense collections of large bones (of
Klastodons) near Santa Fé, but in a condition not to admit of their
being removed. He also found bones of a species of Mastodon at
ort St Julian, S, lat. 50° and more than 000 miles fomihe former
localities, In ane instance the bones appear to have been associated
with marine shells. In the gravel of Patagonia he also found many
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bones of the Megmhem\m and of five or six other species of q\\a(lr
edysmong whiet b e ceet=d the bones of n specia o Agol
He also i several exaraplenof the polygonel pltes of the Me-

iertum, v hich a6 st ndiced Tt Tegon e sl ot gigan-
tie Armadillo. A very large collection of thes en sent
10 England, and arein the custody of Professor oo 1N Dare
win's retarn

Protesor “Sedgwick concluded by reading extracts from two letters
describing a section transverse to the Andes, extending from Valpa-
Tacan Cordillera is here composed of two separate
and paraletchains, s westorn clan is composed of sedimentaty

ks, distinetly stratified, and resting on granite. 'The sedimentary.
mcks (composed of red sandstone, conglomerate, gypsum, &c.) are
violently contorted, and dislocuted along. parallel north and south
Tines, and as they approach the granite, become so crystalline that they
cannat e distinguiahed from the porphyriticdykes by which theyare
traversed.

Following the fine of scction, Mr. Darwin found, at the Pass of
Puquenas, elevated 12,000 feet ubove the sea, that the red sandstone
yrs veihced by a bias vk, kel slteond pae imestane,cons

ng numi pressions of shells ; a Grypheea? is the most abun-
I et e el g it
bivalve (Tercbratula?).

At the Portillo Pass i a conglomerate resting on micaceous sand-
stone, and traversed by great veins of granite, But at the Uspellata
Pass (i the eastern chain), e foun bighly ealine and flspac

Focks, regulaly bedded, and rating on granite, the peaks of
I s A0 Teck o Sitereiomario of
the overlying groups convinced him, not only that they were more re-
cent than the western chain (being partly made up of its debris), but
thatthey were of thE sume age with certrin Ienmry formations above
noticed.” For example, he_discovered al of section, in
R el Eisolt seaou/chepith s\hmﬁzd trunks of dico-
tyledonous trees, and beds of earbonaceous shalc, resting on an tn-
et strean of Inva, and aurmaunted by black sbgitiolava, 2000 feek
thick; over all these were five grand alternations of black voleanic
socks sndgeimenary depasie, ahounting to seteral thousand (et
in thickness, This series, in its structure . is considered as
identical with certain tertiary deposits of Paiagbaia} Gt o= ani Gong
ception; for it loses its mineral character only where it approaches
the granite; in which case it is shattered, contorted, and traversed by
srent v iing out. of the central mass and i1 sovral beds; s
well as the fossils they contain, become entirely crystalline, Mr. Dar-
win farther states, that this singular overlying group contains very nu-
‘merous veins of copper, silver, arsenic, and gold, which may be traced
down to dhe granite; and as o general conclusion, he expresses his
onyiction that the granite (mnv sising into central peaks 14,000 fect
in elevation), must have been in a fluid state since the testiary group,
above described, was deposited.
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