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lapilli, from some of which on the N.W. side, streams of basalt or
Inva may be traced.

In conclusion the author expresses his regrets, that the want of
organic remains, provents himn from determining the comparative an-
tigity o the formations, ith respect o those i Europe.  In nly
one instance, the fucoid impressions near Kodj-hissar, did he ob-
serve a trace of an organic body in e Tadssiting fuad iy
oceurrence of fossils in the limestone series which he noticed, was
in the neighbourhood of Sevri-hissar W.S.W. of Angora, where
lo diseoveed, i the-upper beds of the formation, Linne and
Plan

March 7th.—Charlos William Hamilton, Esq., M.R.LA., Sec.
G.8. Dublin, Dominick Street, Dublin, was clected a o of the
Societ

A motice was first read, on some remarkable dikes of cnlcaxcous s it
at Ethie, in Ross-shire, by Hugh Edwin Strickland, Esq., F.G.

e e on.ly
at low water. Two of them are parallel to the strata of schist ; but
another, which sends off branches in various directions, is in no part
of its course parallel to those strata. Their thickness varies from
one to three fect; but that of some of the lateral branches does not
exceed three inches. They exhibit no variation in texture or com-
poiton, and show no signs of lamination, bt are frequently fac-

tured trnavensly o thlr dirction,  The traniton from the ke
to the lins shale is immediate;; no change bem;, apparent in the lat-
. af Ehe point of Junoton,  The shals, from i ts greater softness,

has heen removed betyween the dikes, leaving them like walls from
one to three fet in height,

Those dikes, and i T Ly
Maurchison, in his examination of the coast of Scotland, in 152

M e G T P L

ure o inquire; his only object being to draw the attention of geo-
lng(ats +6l octher to fhom.

A papes,on thecomnexion of ertain vlcanie phisnomen, and on
thie formation of mountain.hains and voloanos, a the sty cf
in

ontinental S T R e e
Hea 1

The n detai t

hi ed th hat d Concepeion on the

morning of the 20th of February, 1835; and then deduced from
volcanic phienomena, certain inferences with respect to the formation
of mowrain-chains, and continental elovasions.

In des c phiwnomena of the carthquake of 1835, Mr.
Dl eleas published accounts by Captain Fitzroy* and Mr.

* Journal of the Royal Geographical Society, vol. vi., p. 819, 18
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Caldcleugh*; likewise communications reccived by him from Mr.
Douglas, a resident on the island of Chiloe.
A few days after the u\rlhqmﬂ(e, several volcanos within the Cor-
dillras, o the north of Concepeion, though proviouly quicseent,
cat notiity. 1t is doubfal, heweror i the sloano of
Antuip, iacerty e46 a0 Concepion, was affected, while the
island of Juan Fernandez, 360 miles to the morth-east of the city,
was appaseatly more volently shala than the opposte shore ofthe
in land. Near Bacalao Head, a submarine volcano burst forth
in smy nine fathoms water, and continued in action during the day
s well as part of the following night. That island was also affected
in a remarkable manner, by the carthquake which overthrew Con.-
cepeion in 1751
In Concepeion, the undulation ofthe surfuce sppenred, to the n-
ats to proceed from the south-west and this ditsetion vas
Yikewiab faces) ro i sFeial bibersa i €ah e i VRS
those walls, which had their extremitios towards the point of dis-
turbance, remained erect, though much fractured, whilst those (and
the streets cross each other at right angles) which extended parall
to the line of the vibration, were hurled fo the ground. This was
strikingly exemplified in the cathedral, where the great buttresses of
solid brick-work were cut off, as if by a chisel, and thrown down ;
while the wall, for the support of whwh they had been built, though
much shattered, remained standing
n Chloe, south.of Gonception, dhe shooks were very severs, bt
they entirely ceased in about eight minutes, The motion, as de-
seribed by Mr. Douglas, was horizontal, and similar to that of a ship
g beforea high, regula svell; from three o fve shorks being
Telt in & minute; and the direotion being from N.E, to S.W. Forest-
thees nearly touched the soil in these directions ind o et o
oo deelicuitts e ronnampe o G et  sock,
wo points to westward, but only half a point to eastward ; and during.
the minor shocks the necdle pointed north. At Calbuco, a village
on the mainland opposite the northern extremity of Chiloe, as well
as at Valdivia, between Chiloe and Concepeion, the earthqualke was
s g Nevre T A IE B ) e v
fron o) ot sl Theileano of llnece meas Vs,
o be more frequently in irruption than almost any other
1 the el Ay RN b e VUM e F catrsl
Chili are stated by Mr. Caldelengh to have been seen, some day
tervande, in great actvty. Severd of the culninating poats o the
Cordillera in front of the island of Chiloe, exhibited increased energy
during the earthquake, and immediately e
Osomo, which hiad been in activity for at least forty-cight howrs
previously, threw up a thick column of dark blue smoke; and di-
rectly it hid passed away, a large crater was scen forming in the
5858 o e TI8NEE SN s el i hod boen
iu its usnal state of moderate activity, commenced a fresh period of

* Phil. Trans,, 1836; Part I. p. 21.
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violence. At the time of the principal shock, the Corcovado was

quiet; but when the summit of the mountain was visible a week af-

terwards, the snow had dissppeared from the north-west crater. On

Yatales, to the zouth of the Coroovads, theo biack patce, resem-
e th

o
though they had not been e pmwudy oit. During the re.
mainder of the year, the whole of the voleanic chain, from Osorno to
Yales, a range of 150 miles, exhibited, at times, unusual activity.
On the night of the 11¢h of November, Osorno and Corcovado throw
up stoncs 1o a great height; and on the same day, Taleahuano, the
ROt O Tee g Haken by o very hevers

c; and on the 5th of December the whole summit of
Osorno fell in.

After these details of more particular phwnomena, Mr. Daryin
alluded to the greaf arcos over which earthquakes have been simul-
tameously felt; but he added, it is impossible even to guess through
how wide an extent, in the subterranean regions, actual changes
may have trken place, i orde to enable th reuder, who may be
more familiar with European than South American_ geography, to
comprehend the vast surfuce which was aficcted by the earthquake of
February 1835, he stated, that it had a north and south range, equal
in extent to the distance hetween the North Sea and the Mediterra-
nean: that we must imagine the eastern coust of England to be
permanently raised; and a train of voleanos to become active in the
southern extremity of Norway; alo that a submarine volcano burst
forth near the northern extremity of Ireland; and that the long
dormant voleanos of the Cantal and Auvergne, each sent up a column

The contemplation of volcanic phvnomena in South America, hs
induced the author to infer, that the erust of the globe in Chili rests
on a lake of molten stone, undergoing some slow but great change;
for if this inforence be denied, he says, the only alternative is, that
channels from the various points of cruption must unite in some very
decply-seated focus. This conclusion, however, he doubts, on ac-
count of the union of the different trains of volcanos on the one line
of the Cordillera, and more especially as many hundred square miles
of surface in Chili, have been elevated during the same earthquake.
Moreover, these clevations have acted within @ period. geologically
recent, throughout the whole, or at least the greater part, of Chili

aad Pers, and. tave upraised dhefcd severs hundred e, He is
Further of opinion, that the shocks coming from a given point of the
ansponbtn AR il ancbrdleig AR rpoiEch
with respect o this point, prove that the vibrations do not travel
from n profound depth, but are due to the rending of the strata not
far below the surface of the earth.

Tn a geological point of view, the author conceives, the three classes
of phunomena exhibited during this carthquike of February 1835,

voleaniactivey

f Batan o0 et R ARG Borrament dlevttion o the lond, to b
o e e ORI RO 000 Shine roR AR
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being the effects of one great cause, modificd only by local circum-
stances. Mr. Darwin further observed, that, as the volcanos near
Ghiloe commenced, at the moment of the shock, a period of renewed
activity, which lusted throughout the following year, the motive
power of these voleanos (as well as of the submarine outburst near
Juan Femandez) must be of a. similar nature with that, which, at the
sume instant, pevmancntly raised another part of the const; and he
therefore concluded, that no theory of the eause of volcanos, which
is not applicable to continental clevations, can be considered as well-
grounded.

Mr. Darwin then offered some remarks on the two tables pub-
lished by Humlmlnil of the great carthquakes which affected, in 1797
and 1811, so large portons of Amerien; and i s of opinon, thut
Tepetition of the coincidences can alone determine how far the in-
creased netivity of the subterrancan powers, at such remote points,
was the effect of some general law, or of accident. Ho likewise dis-
believes that periodical eruptions, as those of Coseguina, in 1709 and
1809, or of carthquakes, as the shocks felt at Lima on the 17th of
June'1578, and the 17th of June 1678, are more than accidental
agreements.  He also gave a tablo of the volcanic phienomena in

jouth America in 18353 and concluded, that it is probable that the
snbternnem forces manifost, for a period, their action, bencath a
Targe portion of the South American continent, in the sume inter-
mittent manner as they do beneath isolated voleanos.  In the latter
table, Mr. Darwin pointed out the case of Osorno, Aconcagiia, and
Coseguina, (the first and last being 2700 miles apart,) which burst
into sudden activity early on the morning of June 20th, 1835 but he
hesitated to assent o there being any necessary connexion between
them,. Hl farthsrsvémsarked heb 37 biely aitanlianous outburate
Tad been observed in Hecla and ZEtna, points unconnceted by any
uniformity of physical structure, it would be doubtful how far they
would have heen worthy of consideration; but in South America,
wwhere the volcanic orifices fall on one line of uniform, physical struc-
ture, and where the whole country presents proofs of the action of
subterranean forces, he conceives it ceases to be improbable, to any
gcesaivo degree €t he action of the olcanos should sometincs
be absolutely simultancou

The author then bmﬁy described the groups into which the vol.
canic vents of the Cordilleras have been divided.  ‘The most south-
crn extenda from Vatales 59 the volotaos of eenteal Ohilla o
tance of nearly 800 geographical miles; the second, from Arequipa
to Patas, rather more than 600 miles ; the third, from Riobumba to
Popayan, a distance of about 300 miles; and to the northward,
there are in Guatimal, Mexico, and Galifornia, three groups of vol-
canos separated from €ach other a few hundred miles. That the
vents in cach of these groups are connected, the author hus little
doubt; but that the groups are united in one system, there are less
satisfaotory means of proviny

M Dapwin noxt ctnsidered the naturs of the earthqualkes lich
o g alaE kg LA MBSO ool oadt 11
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perfectly convinced, from the numerous points of a

alogy which cx-
h

turbance, are followed by a vast mumber of minor shoo
he believes, indicate a repeated rending of the strata beneath the
surface ; whereas, in an ordinary eruption, a channel is formed du-
ring the first outburst.

Among other phienomena belonging to ensthquukes, Mr. Darwin
alluded to Lheu affecting elongated arcas. Thus the shock in Syria,
in 1837, was felt on a line 500 miles in lu gth by 90 in breadth ;
and those in South America are felt along 800 and 1000 miles of
cotst, butare on o ocosson trneited aeros the Cordlers o u
nearly equal distance; and, as a consequence, the inland towns
S i i A R
ceive, however, that the diturbances proceed from o poiat, bt
many ranged in a band, se_the linear extension of ear
quakes would be. \mmml.l.\giblc. b o e
of Chiloe, the neighbourhood of Coneepeion and Juan Fernandez
were ol ilently afected at the sae time,

it cons\denlmn which Mr. Darwin entered upon indicating
Sl e e e
generally accompanied by elevation of the land;; though it is not a
necessary concomitant, at least to a perceptible amount. But he
especially observed, that, as at Concepeion, during the few days suc-
ceeding the great shock, several hundred cartliquakes, of no incon-
siderable violence, were experienced, whilst the level of the ground
in that part of the coast certainly was not raised by them (but after
the interval of a few wecks, it stood lower,), there is & clear indica-
tion of some cause of disturbance, independent of the uplifting of
the land in mass.

In summing up the evidence of phinomenn accompanying carth-
quakes, the author is of opinion that the following conclusions may
be drawn :—

Lst, That the primary shock of an carthquake is caused by

Teabizenlits OF thb atrat, whichy on.the, oonst.oF CLil and
Peru, seems genealy t oceur at he bottom of the neghbour-

andly. That this is followed by many minor fractures, which,
though extending upwards, do ot except in submatine ol-
mos, actually reach the surfice.
EEE B R parallel, or approxi-
mately so, to the neighbouring const mountains.
Lastly. That the earthquake relieves the subterranean force, pre-
cisely in the same manner as an eruption through an ordinary

The author afterwards discussed the nature and phenomena of
‘mountain chains; and stated his belief, that the injection, when in
a fluid state, of the great mass of crystalline matter, of which the
axis is generally composed, would relicye the subterrancan pressure
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sume manner as an cjection of lava or scoria; and that the
dislocation of the strata would produce horizontal vibrations through
the surrounding country. - In drawing this paralle], he also stated his
elled, that, tho, earthquak) o Chnbapelomymazked) ons step inithe
elevation of a mountain chain ; and he adduced, in support of this
opinion, the fact observed by Capt. Fitzroy, that the island of Santa
Masi, stuated 35 miles o th sout-wes of tha city, was levsted
to three times the height of the upraised coast near Concepeion;
o st the southern extreity of the i eigm foet ; in the middle,
nine feet; and at the northern extremity, upwards of ten feet ; and
Tint at Thbad, 3856 suhtcoun of Sants Mosi el ronrinel
six feet*; this unequal change of level indicating, in his opinion,
s o of lraticnin the battom of o s, off the osthérn end
of Santa Maria.

E s nlldod o Moa Toplinee Ruseudxw in Physical
Geology, where it is demonstrated, that if an clongated area were
bl e B T
S #toenikthanifihaatuine o it A SR
Seekmanl e

turbed, would represent the irregular outline of a mountain-chain.
He further added, um i the foree hould act uneqally beneath he

e simultaneously affected, varions fissures would be
e el ST R e
same moment, to as many local earthquakes. The author believes,

at cinviewmil anors teadlly el fatermecate diawios Vg

il R i 0L 11 el 160 o by e
oldt,) than the supposed inertness of intermediary il e
veying the vibrations from a deeply-seated focus.

1f the preceding theory of the cause of earthquakes be true, Mr.
Darvin mid, we might expect 0 fid, that the many paralel idges
of which the Cordillera is composed, Were of successive ages. In
Central Chill, the only portion examined by him, this is the case, even
e e D R T T e
of mountains appear, likewise, to be of subsequent dates to the cen
trul ones. The contemplation of there plisnomen I bim, whilein
South America, to infer, that mountain-chains are only subsidiary,
d aitendant operaions o e s ton

The conclusion, that mountain-chains are formed by a long suc-

Hopkins has shown, s to arch the crust of the arth, and to e
it by a system of parallel but vertical fissures ; and that subsequent
clevations and subsidences of the disjointed masses would produce
anticlinal and synclinal lines. In the Cordillera, the strata in the

masses, which, from the number of dikes branching from them, must
have been fluid when propelled against the lower beds. How then,

* Journal of the Royal Gieographical Society, vol. vi. p. 327
3m
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he asked, could the strata have been placed in a highly inclined and
often, vertical position, by the action of the fluid rock beneath, with-
out the very bowels of the earth gushing out? If, on the other hand,
it be supposed that mountain-chains were formed by a succession of
liois miialos Ko hond bahivh bews e Boncesions, it ibehlng
intervals, time would be allowed for the injeoted Tock o become
solid, as well as the upper part of the great central mass. Thus, by
a succession of movements, the strata might be placed in any med
tion; and the crystalline nucleus gradually thickening, would pre-
veat. the sufuce of the sumounding counry, being inundsted with
molten matter

e e acbes i meen . opeine tbinding) 1o
one great anticlinal line, but cight, or more; and that the rocks com-
‘posing the axes were seldom visible, except in denuded patchesin the
valliet| T irgumstaion fs cocdives, st e ds o th thickness
of the up-heaved strata being cqual, or nearly so, to the average
Sotaon o s atiatan From e synelinal lines. For in that case,
the masses of strata, when placed vertically, would occupy, or rest
on, as great an horizontal extent, as they did before they were dis-
turbed.

In the central ridges of the Conix).len‘ there are masses of com-
‘pact, unstratified rocks, half again as lofty as Htna; and these, he
i i s L gt el
cooling of the subjacent fluid mass; afterwards slowly elevated
to the present position, by the injection of molten matter at nearly
as slow a rate, us we must suppose the innumerable layers of voi-
canic products, of which the Sicilian mountain is formed, have been

clusi Darwin repeated the argument, that moun-
e canse, and may be
considered as mere subsidiary phwnomens, attendant on continental
elevations ;—that, c ﬁnentd clewtions, rmd th asion of voleanos,
are phanomenn e ome slow but great
s i ey o S bt thindh might be
antiipated, that the formation of mountuin-chains s ikewise in pro-
grss; and o ate which may be judged of, by ither acions, but
most clearly by the growth of volcanos.

Maroh 3lstr—rhichard Honry King, M.Ds of Reigase; Joln
Warden Robberds, Esq., of Norwich; Edms joyd, Esq., of
Bloomsbury-square; and Lieut, Tromenhcere, S Bengal En-
gineers ; were clected Fellows of this Society.

4 e Aokl DAL slocation’ s Tl ot ki
poiat, observable in the skeletons of many Iehthyosnuri, by Richard
Owen, T, F.G.S., Hunterian Professor 10 the Royal Colloge of
Surgeons, Lo

Mr. Owen commences his observations by referring to the skele-
ton of the existing cetacen, and pointing ouf how slight is the ind
cation afforded by the caudal vertebr of the large terminal fin, which
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