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THE

CANADIAN NATURALIST

AND

Quavtexly Jowenul of Science.

ABSTRACT OF PROCEEDINGS OF THE BRITISU
ASSOCIATION FOR THE ADVANCEMENT OF
SCIENCE,

At its Forty-First Meeting, «t Edinburgh, August, 1871.

The Presidency of the Association was resigned by Prof. 1ux-
ley, and assumed by Sir William Thompson, who dclivered the
usual Presidential Address.

After dwelling on the origin of the Association, and the cmi-
pent scientific carcer of several of its carly founders, the Dresi-
dent gave a review of the present work of the Association, and
suggested, in connection with it, the importance of establishing a
British Year Book of Science. e also urged upon the Govern-
ment the nceessity for the foundation of’ National Colleges of
Research, on a scale commensurate with the importance of Scien-
tific Education, and in sume depree corresponding with similar
institutions on the continent of Europe.  He then proceeded to
give a general sketch of the recent progress of Physical Science,
trom which we give the following extracts:—

1. SPECTRUM ANALYSIS.

The prismatic analysis of light discovered by Newton was
estimated by himself as being ¢ the oddest, if' not the most con-
siderable detection, which hath hitherto heen made in the oper-
ations of nature.”

Had he not been deflected from the subject, he could not have
failed to obtain a pure spectrum; but this, with the incvitably
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conscequent discovery of the dark lines, was reserved for the nine-
teeuth century.  Our fundamental knowledge of the dark lines
is due solely to Yraunhofer. Wollaston saw them, but did not
discover them. Brewster kaboured long and well to perfect the
prismatic analysis of sunlight ; and his observations on the dark
bands produced by the absorption of interposed gases and vapours
laid important foundations for the grand superstructare which he
searcely lived to see.  Piazzi Smyth, by spectroscopic observation
performed on the Peak of Teneriffe, added greatly to our know-
iedge of the dark lines pruduced in the solar spectrum by the
absorption of vur own atmosphere.  The prism became an instru-
ment for chemical qualitative analysis in the hands of Fox Tal-
bot and Herschel, who first showed how through it the old “ blow-
pipe test,” or generally the estimation of substances from the
colours which they give to flumes, can be prosccuted with an accu-
racy and a diseriminating power not to be attained when the
colour is judged by the unaided cye.  But the application of this
test to solar and stellar chemistry had never, I believe, been sug-
gested, cither divectly or indirectly, by any other naturalist, when
Stokes tanght it to me in Cambridge, at some time prior to the
summer of 1852. The observational and experimental founda-
tions on which he built were :—

(1) The discovery by Fraunhofer of a coincidence between his
double dark Jine D of the solar spectrum and a double bright line
which he observed in the spectra of ordinary artifieial flames.

(2) A very rigorous experimental test of this coincidence by
Prof. W. H. Miller, which showed it to be accurate to an aston-
ishing degree of minuicness.

(3) Thefact that the yellow light given out when salt is thrown
on burning spirit consists almost solely of the two nearly identical
qualities which constitute that double bright line.

(4) Observations made by Stokes himself, which showed the
bright line D to be absent in a candle-flame when the wick was
snuffed clean, so as not to project into the luminous envelope, and
from an alcohol flame when the spirit was burned in a watch-glass.
And

(3) Foucault’s admirable discovery (L’ Institut, Feb. 7,1849),
that the voltaic arc between charcoal points is ¢a medium which
cmits the rays D on its own account, and at the same time absorbs
ghem when they come from another quarter.”
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The conclusions, theoretical and practieal, which Stokes taught
me, and which I gave regulmly afterwards in my public lectures
in the University of Glasgow, were :—

(1) That the double line D, whether bright or dark, is due to
vapour of sodium.

(2) That the ultimate atom of sodium is susceptible of regular
clastic vibrations, like those of a tuning-fork or of stringed musical
instruments; that like an instrument with two strings tuned to
approximate unison, or an approximately circular elastic dise, it
has two fundamental notes or vibrations of approximately equal
pitch; and that the periods of these vibrations are precisely the
periods of the two slightly different yellow lights constituting the
double bright line D.

{3) That when vapour of sodium is at a ligh enough tempera-
ture to become itself a source of light, cach atom executes these
two fundamental vibrations simultaneously; and that therefore
the light proceeding from it is of the two qualities constituting
the double bright line D.

(4) That when vapour of sodium is present in space across
which light from another s,urce is propagated, its atoms, accord-
ing to a well-known general principle of dynamics, are set to
vibrate in either or both of those fundamental modes, if some of
the incident light is of one or other of their periods, or some of
one and some of the other; so that the energy of the waves of
those particular qualities of light is converted into thermal vibra-
tions of the medium, and dispersed in all directions, while light
of all other qualities, even though very nearly agreeing with them,
is transmitted with comparatively no loss.

(5) That Fraunhofer’s double dark line D of solar and stellar
spectra is due to the presence of vapour of sodium in atmospheres
surrounding the sun and those stars in whose spectra it had been
observed.

(6) That other vapours than sodium are to be found in the
atmospheres of sun and stars by searching for substances produe-
ing in the spectra of artificial flames bright lines coinciding with
other dark:lines of the solar and stellar spectra than the Fraun-
hofer line D. '

The last of these propositions I felt to be confirmed (it was,
perhaps, partly suggested) by a striking and beautiful experiment,
admirably adapted for lecture illustrations, due to Foucault,
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which had been shown to me by M. Dubosque Soleil, and the
Abbé Moigno, in Paris, in the month of October, 1850. A prism
and lenses were arranged to throw upon a screen an approximately
pure speetrum of a vertical electric are between charcoal poles of
a powerful battery, the lower one of which was hollowed like a
cup.  When picces of copper and pieces of zine were separately
thrown into the cup, the spectrum exhibited, in perfectly definite
positions, magnificent well-marked bands of different colours
characteristic of the two metals. When a piece of biass, com-
pounded of copper and zine, was put into the cup, the speetrum
showed all the bands, cach preeisely in the place in which it had
been seen when one metal or the other had been used separately.

It is much to be regretted that this great generalization was
not publizhed to the world twenty years ago. I say this, not be-
cause it is to be regretted that Angstrom should have the credit
of having, in 1853, published independently the statement that
“an incandescent gas emits luminous rays of the same refrangi-
bility as those which it can absorb”; or that Balfour Stewart
should have been wnassisted by it when, coming to the subject
from a very different point of view, he made, in his extension of
the * Theory of Exchanges,” (Jidin. Lransactions, 1858-59,) the
still wider generalization that the radiating power of cvery kind
of substance is equal to its absorbing power for cvery kind
of ray; or that Kirchoff aiso should have, in 1859, independently
discovered the same proposition, and shown its application to
solar and stellar chemistry; but because we might now be in
possession of the inconceivable riches of astronomieal results which
we expect from the next ten years' investigation by spectrum
analysis, had Stokes given his theory to the world when it first
occurred to him.

2. SOLAR AND STELLAR CHEMISTRY.

To Kirchhoff belongs, I believe, solely the great credit of hav-
ing first actually sought for and found other metals than sodium
in the sun by the method of spectrum analysis. His publication

- of October, 1859, inaugurated the practice of solar and stellar
chemistry, and gave spectrum analysis an impulse to which in a
great measure is due its splendidly successful cultivation by the
labours of many able investigators within the lust ten years.

To prodigious and wearing toil of Kirchhoff himself, and of

Aungstrom, we owe large-scale maps of the solar spectrum, incom-
e
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parably. superior in minuteness and accuracy of delincation to
anything ever attempted previously. These maps now constitute
the standards of reference for all workers in the field. Pliicker
and Hittorf opened ground in advancing the physies of spectrum
analysis, and made the important discovery of changes in the
spectra of ignited gases produced by changes in the physical
condition of the gas. The scientific value of the meetings
of the British Association is well illustrated by the fact that
it was through conversation with Pliicker at the Neweastle meet-
ing that Lockyer was first led into the investigation of the effects
of varied pressure on the quality of the light emitted by glewing
@as which he and I'rankland have prosecuted with such admirable
suceess.  Scientifie wealth tends to accumulation aceording to the
law of compound interest. Every addition to knowledge of pro-
perties of matter supplies the naturalist with new instrumental
means for discovering and interpreting phenomena of nature,
which in their turn afford foundations for fresh generalizations,
bringing gaios of permanent value into the great storehouse of
philosophy. Thus Frankland, led, from observing the want of
brightness of a candle burning in a tent on the summit of
Mont Blanc to serutinize Davy’s theory of flame, discovered that
brightness without incandescent solid particles is given to a purely
gaseous flame by augmented pressure, and that a dense ignited
gas gives a speetrum comparable with that of the light from an
incandescent solid or liquid. T.ockyer joined him; and the two
found that every incandescent substance gives a continuous spee-
trum—that an inc.ndescent gas under varied pressure gives bright
bars across the continuous speetrum, some of which, from the sharp,
hard and fast lines observed where the gas is in a state of extreme
attenuation, broaden out ou each side into nebulous bands as the
density is increased, aad arc ultimately lost in the continuous
specirum when the condensation is pushed on till the gas becomes
a fluid no longer to be called gascous. More recently they have
examined the influence of temperature, and have obtained resuits
which seem to show that a highly attenuated gas, which at a high
temperatuze gives several bright lines, gives a smaller and smaller
number of lines, of sufficient brightness to be visible, when the
temperature is lowered, the density being kept unchanged. I
cannot refrain here from remarking how admirably this beautiful
investigation harmonizes with Andrew’s great discovery of contin-
nity between the gascous and liquid states. Such things make
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the life-blood of science. In contemplating them we feel as if led
out from narrow waters of scholastic dogma to a refreshing excur-
sion on the broad and deep ocean of truth, where we learn from
the wonders we see that there are endlessly more and more glori-
ous wonders still unseen.

Stokes’s dynamical theory supplies the key to the philosophy
of Frankland and Lockyer's discovery. Any atom of gas, when
struck and left to itself, vibrates with perfect purity its funda-
mental note or notes. In a highly attenuated gas each atom is
very rarely in collision with other atoms, and therefore is nearly
at all times in a state of true vibration. Hence the spectrum of
a highly attenuated gas consists of one or more perfectly sharp
bright lines, with a scarcely pereeptible continuous gradation of
prismatic colour. In depser gas each atom is frequently in colli-
sion, but still is for much more time free, in intervals between
collisions, than engaged in collision ; ‘so that not only is the atom
itself thrown sensibly out of tune during a-sensible proportion of
its whole time, but the confused jangle of vibrations in every
variety of period during the actual collision becomes more con-
siderable in its influence. Hence bright lines in the speetrum
broaden out somewhat, and the continuous speetrum becomes less -
faint.  In still denser gas each atom may be almost as much time
in collision as free, and the spectrum then consists of broad
nebulous bands erossing a continuous speetrum of considerable
brightness. When the medium is so dense that each atom is
always in collision, that is to say, never free from influence of
its neighbours, the spectrum will generally be continuous, and
may present little or no appearance of bands, or even of maxima
of brightness. In this condition the fluid ean be no longer
regarded as a gas, and we must judge of its relation to the vapor-
ous or liquid states according to the critical conditions discovered
by Aundrews.

While these great investigations of properties of matter were
going on, naturalists were not idle with the newly-recognized
power of the spectroscope at their service.  Chemists soon followed
the example of Buunsen in discovering new metals in terrestrial
matter by the old blow-pipe and prism test of Fox Talbot and
Hersehel. Biologists applied spectrum analysis to animal and
vegetable chemistry, and to sanitary investigations. But it is
in astronomy that spectroscopic research has beeo carried on with
the greatest activity, and been most richly rewarded with results.
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The chemist and the astronomer have joined their forces. An
astronomical observatory has now appended to it a stock of re-
agents such as hitherto was only to be found in the chemieal
laboratory. A devoted corps of voluntcers of all nations, whose
motto might well be Ubique, have dirceted their artillery to every
region of the universe. The sun, the spots on his surface, the
corona and the red and yellow prominences seen round him dur-
ing total celipses, the moon, the planets, comets, auroras, ncbulze,
white stars, yellow stars, red stars, variable and temporary stars,
cach, tested by the prism, was compelled to show its distinguish-
ing prismatic colours. Rarely before in the history of science
has enthusiastic perseverance directed by penctrative genius pro-
duced within ten years so brilliant a succession of diseoveries.
It is not merely the chemistry of sun and stars, as first suggested,
that is subjected to analysis by the speetroscope. Their whole
laws of being are now subjeets of direet investigation ; and already
we have glimpses of their evolutional history through the stupen-
dous power of this most subtle and delicate test. Ve had only
solar and stellar chemistry ; we now have solar and stellar physi-
ology.
3. MOTION OF TIIE STARS.

It is an old idea that the colour of a star may be influenced by
its motion relatively to the eye of the spectator, so as to be tinged
with red if it moves from the carth, or blue if it moves towards
the carth. William Allen Miller, Huggins, and Maxwell showed
how, by aid of the spectroscope, this idea may be made the foun-
dation of 2 method of measuring the relative velocity with which
a star approaches to or recedes from the carth. = The principle is,
first to identify, if possible, onc or more of the lines in the spee-
trum of the star, with a linc or lines in the spectrum of sodium,
or some other terrestrial substance, and then (by observing the
star and the artificial light simultancously by the same spectro-
scope) to find the difference, if any, between their refrangibilities.
From this difference of refrangibility the ratio of the periods of
the two lights is caiculated, according to data determined by
Fraunhofer from comparisons between the positions of the dark
lines in the prismatic spectrum and in his own “interference
speetrum ”* (produced by substituting for the prism a fine grating).
A first comparatively rough application of the test by Miller and
Huggins to a large number of the principal stars of our skics,
including Aldebaraz, a Orionis, b Pegasi, Sirius, a Lyrewe, Capella,
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Aveturus, Pollux, Castor (which they had observed rather for
the chemical purpose than for this), proved that not one of thom
had so great a velocity as 315 kilométres por second to or from
the carth, which is & most momentous vesult <n respect to cosmical
dynamics.  AMterwards Hugeing made special observations of the
velocity test, and succeeded in making the measurement in one
case, that of Sirius, which he then found to be receding fyom the
carth at the rate of GG kilométres per second.  This, corrected
for the velocity of the carth at the time of the observation, gave
a velocity of Nirius, relatively to the sun, amounting to 47 kilo-
métres per second.  The minuteness of the difference to he
measured. and the smaliuess of the amount of light, even when
the brighiest star is observed, renders the observation extremely
difficult.  Still. with=uch great <kill as Mr. Huggins has brought
to hear on the investigation, it can scarcely be doubted that velo-
citiesof many other stars may be mcasured.  What is now wanted
is, certainly not greater skill. perhaps not even more powerful in-
struments, but maore instruoments and more observers.  Liockyer's
applieations of the velocily test to the relative aotions of different
gases in the Sun’s photosphere, spots, chromosphere, and chro-
mospherie prominences. and his observations of the varying spee-
tra presented by the same substance as it moves from one position
to another in the Sun’s atmosphere, and his interpretations of
these observations, according to the laboratory results of Frank-
land and himself, go far towards confirming the couvieiion that
in a few years all the marvels of the sun will be dynamically ex-
plained according to known propertics of matter.

4. SOURCE OF THE SUN'S HEAT.

During six or cight precious minutes of time, spectroscopes
have been applied to the solar atmosphere and to the corona seen
round the dark disc of the Moon eclipsing the Sun.  Some of the
wonderful results of such observations, made in India on the
oceasion of the eclipse in August, 1868, were deseribed by Prof.
Stokes in a previous address.  Valuable results have. through the
liberal assistance given by the British and Ameriean Governments,
been obtained also from the total celipse of last December, not-
withstanding a gencrally unfavourable condition of weather. It
seems to have been proved that at least some sensible part of the
light of the “corona” is a terrestrial atmospherie halo or disper-
sive reflexion of the light of the glowing hydrogen and ¢ helium ™
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round the sun. (Frankland and Lockyer find the yellow promi-
nences to give a very decided bright line not far from D, but
hitherto not identified with any terrestvial flame. It seems to -
indieate 2 new substance, which they propose to call Helium.)
I believe I may say, on the present occasion, when preparation
must again be made to utilize a total eclipse of the sun, that the
British Association eonfidently trusts to our Government exereis-
ing the same wise liberality as herctofore in the interests of
seience. :

The old nebular hypothesis supposes the solar sysiem and other
similar systems through the universe which we sec at a distance
as stars, to have originated in the condensation of fiery nebulous
matter. This hypothesis was invented before the discovery of
thermo-dynamics, or the nebulxe would not have been supposed
to be fiery ; and the idea scems never to have oecwrred to any of
its iuventors or early supporters that the matter, the condensation
of which they supposed to constitute the Sun and stars, could
have been other than fiery in the beginning. Mayer first sug-
gested that the heat of the Sun may be due to gravitation ; but
he supposed meteors falling in to keep always gencrating the heat
which is radiated year by year from the Sun. Ielmholtz, on the
other hand, adopting the nebular hypothesis, showed in 185+ that
it was not neeessary to suppose the nebulous matter to have been
originally fiery, but that mutual gravitation between its parts
may have generated the heat to which the present high tempera-
ture of the Sun is due. Further, he made the important obser-
vations that the potential energy of gravitation in the Sun is
even now far from exhausted ; but that with further and further
shrinking more and more heat is to be generated, and that thus
we can conceive the Sun even now to possess a sufficient store of
energy to produce heat and light, almost at present, for several
million years of time future. It ought, however, to be added
that this condensation can only follow from cooling, and therefore
that Helmholtz's gravitational explanation of future Sun-heat
amounts really to showing that the Sun’s thermal capacity is
cnormously, greater, in virtue of the mutual gravitation between
the parts of so enormous a mass, than the sum of the thermal
capacitics of separate and smaller bodies of the same material and
same total mass. Reasons for adopting this theory, and the cop-
seqquences which follow from it, are discussed in an article ‘On
the Age of the Sun’s Ileat,” published in Maemillan’'s Magazine
for March, 1862.
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Tor a few years Mayer's theory of solar heat had scemed to
me probable; but I had heen led to regard itas no longer tenable,
because T had been in the first place driven, by consideration of
the very approximate constaney of the IDarth’s perind of revolu-
tion round ihe Sun for the Iast 2.000 years. to conclude that # the
principal souree, perhaps the sole appreciably effective source of
Sun-heat, is in bodies circulating round the Sun at present inside
the Barth’s orbit 7 ; and because Le Yerriers researches on the
motion of the planet Mercury. though giving evidence of 2 seasible
nfluence attributable to matter circulating as w great mumper of
small plkmets within his orbit round the Sun, showed that the
amount of maiter that could possibly be assumed o cireulate at
any considerable distanee {rom the Sun must be very small; and
therefure. = if the meteorie influx taking place at present is enough
to produce any appreeiable portion of the heat radiated away, it
must be supposed to be from mutter circulating round the Sun,
within very short distances of his surface.  The density of this
meteoric dloud would have to be supposed =0 great that comets
conld searcely have escaped as comets actually have eseaped, show-
ing no discoverable cffects of resistance. after passing his surface
within a distimee cqual {6 ane-cighth of his radins. All things
constlered. there seems little probability in the hypothesis that
solar radiation is compensated o any appreciable degree. by heat
wenerated by meteors falling in, at present; and. as it ww be
shown tlat no ~hizamical theory is tenable. 1t must be concluded us
most probable that the Sun is at present merely au ineandeseent
Jiquid mass cooling.”

Thus on purddy astronemieal grounds was I long ago led to
ahandon as very improbable the hivpothesis that the Sun's heat is
supplied dynamically from year to year be the influx of meteors.
But new spreetram smzlysis gives preol’ finally conclusive against
it

Each meteor eireulating vound the Sun must fll inalonga very
sradual spiral path. and bhefore renching the Sun must have been
for a Jonyg thme exposed 40 am enormous heating cffect from has
adiation when very aear. med must thus have bren driven iaio
vapour before sctually fulling into the Suu. Thus, if Maver’s
hypothesis is enveeet. friction between vortices of metearie vapours
and the Sun's atmosphicre st e the immediate cause of selar
heat; and the veleeity with whiea these vapours cireulate round

Pt torial prrts ol the S wmnst amount (0 435 kilemdétres per
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second.  Thespectrum testof veloeity applicd by Lockyer showed
but a twentieth part of this amount as the greatest observed
relative velocity between different vapours in the Sun’s aimos-
phere.

5. NEBULE, COMETS, AND METEORS.

Atthe first Liverpool Mecting of the British Association (1854),
in advancing o gravitational theory to nccount for all the heat,
light. snd motions of the universe, I wrged that the immediately
antecedent eondition of the matter of which the Sun and Planets
were formed. not being fiery, could not have been gascous; but
that it probably sas solid, and may have been like the meteorie
stones whieh we still so frequently meet with through space.  The
discovery of Iugming, that the light of the Nebulwe, so far as
hitherto sensible to us, praceeds from incandescent hydrogen and
nitragen gases, and that the heads of comets also give us light of
incandescent gas, seems at first sight literally to fulfil that part of
the Nebular hypothesis to which T had objected.  But a solution,
which scems to me in the highest degree prabable, has been sug-
gested by Tair.  Ie supposes that it may be by imited gascous
cxhalations proceeding from the collision of metcoric stones that
nebulre and the heads of comets show themselves to us; and he
suggested, at a former mecting of the Association, that experi-
ments should he made for the purpose of applying spectrum
malysis o the light which has bren observed in gumnery trials,
such as these at Shacburyness. when iron sirikes against iron af
a great velocity. but varied by substituting for the ivon various
solid materiale, metailic or stony.  Iitherto this suggestion has
not been acted upon; but surely it is one the carrying out of
which ought to be promoied by the British Association.

Most Important steps have been recently made towards the
direovery of the nature of comets : establishing with nothing short
of certainty the truth of & hypethesis which had long appeared
to me probable.—ihat they consist of groups of metcoric stones;
aceounting satisfactorily for the Hyht of the nucleus, and giving
a1 simple and mtional explanation of plienomena presuated by the
tails of comels which had heen vegarded by the preatest astronn-
mers ss almost preternaturally marvellons. The meteoric hypo-
thesis {0 which T have referred remained a mere hypothesis, (1
de et know that it was ever even published. until. in 1866,
Schiaparelli calevlated, from observations on the Jugust meteors,
an orhit for these bodies which he found {0 agree almost perfectly
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with the orbit of the great eomet of 1862, as caleulated by
Oppolzer; and so discovered and demonstrated that a comet con-
sists of a group of meteoric stones.  Prof. Newton. of Yale Col-
lewe, United States. by examining aneient records, ascertained
that in periods of about thiviy-three years. since the vear 902,
there have been exceptionally brifiiant displays of® the Navember
meteors. It had long been believed that these interesting visi-
tants came from a train of small detached plwets circulating
raund the Sun, all in nearly the sume orbit. and constituting a
belt analogous to Saturn’s ring ; and that the reason for the com-
paratively large number of meteors which we observe ammually
about the 1-4th of November is, that at that time the carth’s orbit
cuts throuzh the supposed meteoric belt.  Proft Newton concluded
from his investigation that there is a denser part of the group of
meteors which extends over 2 portion of the orbit so great as to
occupy about one-teuth ar onc-filtcenth of the periodic time in
passing any particular point, aud gave a choice of five different
prriods for the revolution of this meteorie stream round the sun,
any one of which would sati~fy his statistical result. e further
concluded t2. 1t the line of nodes, that is to say, the line in which
the plane of the meiearie belt ents the plane of the carth’s orbit,
has a progressive sidereal motion of about 52" per annum.
Iere, then. was a splendid problem for the physical astronomer;
and. happily, one well qualified for the task took it up.  Adums,
Uy the application of a beamiiful method invented by Gauss,
found that of the five periods allowed by Newton. just one per-
mitted the motion of the Tine of nodes to be explained by the
disturbing influence of Jupiter. Saturn. and other plancts.  The
period chosrn on these grounds is 331 years.  The investigmtion
showed further that the form of the orbu is a long cllipse, giving
for shortest. distance from the sun 145 million kilométres, and for
Pmgrest distanee 2,895 miilion kilomdétres.  Adams also worked
out the inngtitude of the perihelion and the inclination of the
orbit’= plane to the piane of the elliptic.  The orbit which he
thus found agreed so closely with that of Temples Comrt 1.
3566, that he was able to identify the comet and the meteoric
belt.#  The sane conclusion had been pointed out a few weeks

* Siznor Schiaparetli, Divector of the Obs-rvatory of Milan, whe,
inaletier ditted 3ist of December. 1866, pointed out that the clemenis
2 of the erbit of the foes? Meteors, ealeulated from the ohserved posi-
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carlier by Schiaparclli, from ealeulations by himself; on duta sup-
plied by direct observations on the metcors, and independently by
Peters, from caleulations by Leverrier on the same foundation.
It is, therefore, thoroughly established that Temple’s Comet I.
1866, consists of an clliptic train of minute plancts, of which a
few thousands or millions fall to the carth annually about the 14th
of November, when we cross their track.  We have probably not
yet passed through the very nueleus or densest part; but thirteen
times, in Qctobers and Novembers, from Qctober 13, 4.p. 902,
to November 14, 1866, inclusive (this last time having been cor-
rectly predicted by Prof. Newton), we have pussed through a part
of the belt greatly denser than the average. The densest part of
the train, when necuar enough to us, is visible as the head of the
comet. Thisastounding result, taken along with 1Iuggins’s spee-
troscopic observations on the light of the heads and tails of comets,
confirm most strikingly Tait’s theory of comets, to which I have
already referred; according to which the comet, a group of me-
teoric stones, is self-luminous in its nucleus, on account of colli-
sions samong its constituents, while its - tail ” is merely a portion
of the less dense part of the train illuminated by sunlight, and
visible or invisible to us accordiug to circumstances, not only of

tion of their radiant point on the supposition of the orbit being a very
clongated ellipse, agreed very closely with those of the orbit of Comet
11 1862, caleulated by Dr. Oppolzer.  In the same letter Schinparelli
gives clements of the orbit of the November meteors; but these were
not sufliciently accurate to cnable him to identify the orbit with that
efany known comet.  On the 21stof January, 1867, M. Leverrier gave
mare aceurate clements of the orbit of the November meteors, and
in the dstronomische Nachrickt~n of January 9, Mr. C. . W, Peters; of
Altena, pointed out that these clements closely agreed with those of
Temples Comet (1. 1868}, caleulated by Dr. Oppolzer, and on Febru-
ary 2, Schizparelly, having re-caleulated the clements of {he orbit of
the meteors, himself noticed the same agreement.  Adams arrived
quite independently at the conclusion that the orhit of 33] years
peviod is the one which must be chosen, cut of the five indicated by
Prof. Xewlon. Jis calculations were sufficiently advanced before the
Ietters referred to appeared, to show that the other four orbits offered
iy Newton were inadmissible.  But the ealculations {o be gone through
tofind the sccular motion of the node in such an clongated orbitas
tat of the meteors; were necessarily very long, so that they were not
completed till about March, 1867, They were communicated in that
month to the Cambridge Philosophical Society, and in the month fol-
lowing to the Astronomical Sociely.
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density, degree of illumination, and ncarness, but also of tactic
arrangement, as of a flock of birds or the edge of a cloud of
tobacco smoke!  What prodigious difficulties ave to be explained,
you muay judge from two or three sentences which I shall read
from Herschel's Astronomy, and from the fact that even Schia-
parelli scems still to helieve in the repulsion: - There is, beyond
question, some profound secret and mystery of nature concerned
in the phenomena of theiv tails.  Perhaps it is not too much to
hope that future observation, borrowing cvery aid from rational
speculation, grounded on the progress of physical science generally
(especially those branches of it which relate to the ethereal or
imponderable clements), may enable us cre long to penetrate this
mystery, and to declare whether it is reully matterin the ordinary
aceeptation of the term which is projected from their heads with
such extraordinary velovity, and if not impelled, at least directed,
in its course, by reference to the Sun, as its point of avoidance.”
“In no respect is the question as to the materiality of the tail
more foreibly pressed on us for consideration than in that of the
enormous sweep which it makes round the Sun in perikelio in the
manner of w straight and rigid rod, in deficnce of the luw of
gravitation, nay, even, of the recetved laws of motion.” ¢ The
projection of this vay. . . . to so cnormous a length, in a single
day, conveys an impression of the intensity of the forces acting
to produce such a velocity of material transfer through space,
such as no other matural phenomenon is capable of ‘exciting, It
is clear that i we huve to deal here with matter, such «s we
conceive i, viz., possessing inertiv—al wll, it must be under the
domiuion of forces incomparably more energetic than gravitation,
and quite of a different nature.”

Think now of the adwirable stmplicity with which Tait's
beautiful “sea-bird analogy,” as it has beew called; can explain
ali these phenomena.

6. BIOLOGICAL RESEARCII.

The essence of science, as is well illustrated by astronomy and
cosmical physics, consists in inferring antecedent couditions, and
anticipating future evolutions, from phenomena which have actu-
ally come under observation. In biology the difficultics of suc-
cessfully acting up to this ideal wre prodigious. The earnest
naturalists of the present day are, however, not appalled or para-
Iyzed by them, and are struggling boldly and laboriously to pass
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out of the mere * Natural istory stage ” of their study, and
bring zoology within the range of Natural Philosophy. A very
ancient speculation, still clung to by many maturalists (so much
so that I have a choice of modern terms to quote in expressing it)
supposes that, under meteorologieal conditions very different {rom
the present, dead matter may have run together or erystallized or
fermented into “ germs of life,” or “organic cells,” or ¢ proto-
plasm.”  But science brings a vast mass of inductive evidence
against this hypothesis of spontancous generation, as you have
heard from my predecessor in the Presidential chair. Careful
enough serutiny has, in every case up to the present day, diseovered
life as antecedent to life. Dead matter cannot become living
without coming under the influence of matter previously alive.
This scems to me as sure a teaching of science as the law of gra-
vitation. I utterly repudiate, as opposed to ali philosophical
uniformitarianism, the assumption of #different metcorological
conditions "—that is to say, somewhat different vicissitudes of
temperature, pressure, moisture, gascous atmosphere—to produce
or to permit that to tuke place by force or motion of dead matter
alone, which is a direct contravention of what scems to us biolo-
gical law. T am prepared for the mnswer, “ our code of hiologi-
cal Jaw Is an expression of our ignorance as well as of our know-
ledge.”  And T say, yes; search for spontancous generation out
of inorganic materials; let any one not satisfied with the purely
negative testimony of which we have wow so much against it,
throw himsclf into the inquiry. Such investigations as those of
Puasteur, Pouchet, and Bastian are mmong the most interesting
and momentous in the whole raage of Natural History, and their
results, whether positive or negative, must richly reward the most
careful and laborious experimenting. I confess to heing decply
impressed by the evidence put before us by Prof. Huxley, and I
am ready to adopt, as an article of scientific faith, true through
all space and through all time, that life proceeds from life, and
from nothing but life.

T. ORIGIN OF LIFE.

How, theu, did life originate on the carth?  Tracing the phy-
gical history of the carth backwards, on strict dynamical prinei-
ples, we arc brought to a red-hot melted globe, on which no life
could exist. Hence when the carth was first fit for life, there
was no living thing on it. There were rocks solid and disinte-
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grated, water, air all round, warmed and illuminated by a brilli-
ant sun, ready to become a gavden. Did grass and trees and
flowers spring into existence, in all the fulness of ripe beauty, by
a fiat of Creative Power? or did vegetation, growing up from
seed sown, spread and multiply over the whole carth?  Science
is bound, by the everlasting law of honour, to face fearlessly
every problem which can fairly be presented to it.  If o probable
solution, consistent with the ordinary course of nature, can he
found, we must not invoke an abnormal act of Creative Power.
When a lava stream flows down the sides of Vesnvius or Itna it
quickly cools and hecomes solid; and after a few weeks or years
it teems with vegetable and animai life, which for it originated by
the transport of sced and ova and by the.migration of individual
living creatures. When a voleanic island springs up from the
sea, and after a few years is found clothed with vegetation, we do
not hesitate to assume that seed has been wafted to it through
the air, or floated to it on rafts. Is it not possible, and if possible,
is 1t not probable, that the heginning of vegetable life on the
carth is to be similarly expluined 2 Ivery year thousands, pro-
bably millions, of fragments of solid matter fall upon the carth
—vwheuce cume these fragments?  What is the previous history
of any onc of .them ? Was it ecreated in the beginning of time
an amorphous mass?  This idea is so unaceeptable that, weeitly
or explicitly, all men discard it. It is often assumed that all,
and it is certain that some, meteoric stones are fragments which
had been broken oft from greater masses and launched free into
space. It is as sure that collisions must occur bhetween great
masses moving through space as it is that ships, steered without
intelligence directed to prevent collision, could not eross and re-
cross the Atlantic for thousands of years with inununity from
collisions. When two great masses come into collision in space
it is certain that a large part of cach is melted ; but it seems also
quite certain that in wany cases a large quantity of débris must
be shot forth in ull dircctions, much of which muy have esperi-
caced no greater violence than individual picees of rock cxperi-
ence in a land-slip or in blasting by cuupowder.  Should the time
when this carth comes iuto collision with any other body, com-
parable in dimensions to itsclf, be when it is still clothed as at
present with vegetation, many great and small fragments carrying
seed and living plants and animals would wndoubtedly be scattered
through space.  Heuce und beeause we all confideatly helieve that
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there are at present, and have been from time immemorial, many
worlds of life besides our own, we must regard it as probable in
the highest degree that there are countless seed-bearing meteorie
stones moving about through space. If at the present instant
no life existed upon this carth, one such stone falling upon it
might, by what we blindly call natural causes, lead to its becom-
ing covered with vegetation. I am fully conscious of the many
scientific objections which may be urged against this hypothesis,
but I believe them to be all answerable. I have already taxed
your patience too severely to allow me to think of discussing any
of them on the present occasion.  The hypothesis that life origi-
nated on this carth through moss-grown fragments from the ruins
of another world may seem wild and visionary; all T maintain is
that this is not unscientific.

8. THE DARWINIAN THEORY.

From the Earth stocked with such vegetation as it could receive
meteorically, to the Barth teeming with all the endless variety of
plants and animals which now inhabit it, the step is prodigious;
yet, according to the doctrine of continuity, most ably laid before
the Association by a predecessor in this ¢hair (Mr. Grove), all
creatures now living on earth have proceceded by orderly evolu-
tion from some such origin. Darwin concludes his great work on
¢ The Origin of Species’ with the following words :(—“ It is in-
teresting to contemplate an entangled bank clothed with many
plants of many kinds, with birds singing on the bushes, with vari-.
ous Inscets flitting about, and with worms crawling through the
damp carth, and to reflect that these elaborately constructed forms,
so different from each other, and dependent on each other in so
complex a manoer, have all been produced by laws acting around
us” . . . “There is grandeur in this view of life with its
several powers, having been originally breathed by the Creator
into a few forms or into one; and that, whilst this planet has gone
eycling on according to the fixed law of gravity, from so simple
a beginning, endless forms, most beautiful and most wonderful,
have been and are being evolved.”  Vith the feeling espressed
in these two sentences I most cordially sympathize. I have
omitted two sentenccs which come betwecn them, describing
briefly the hypothesis of “ the origin of species by natural selec-
tion,” because I have always felt that this hypothesis does not
contain the true theory of evolution, if evolution there has been,
V91,, VI B No. 2.
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in biology. Sir John Ferschel, in expressing a fuvourable judg-
ment on the hypothesis of zoological evolution, with, however,
some reservation in respect 1o the origin of man, objected to the
doctrine of »~tural selection, that it was too like the Laputan
method of making booky, and that it did not sufliciently take into
account a continually guiding and controlling intelligence.  This
scems to me a most valuable and instructive eriticism. I feel
profoundly cunvinced that the argunient of desten has heen greatly
too much lost sight of in recent zoological speculations.  Reaction
against the frivolities of teleology, such as are to be found, not
rarely, in the notes of the Jearned commentators on Paley’s
¢ Natural Theology,” hay, T believe, had @ temporary effect in
turning attention from the solid and irrefragable argument so well
put forward in that exccllent old book. But overpoweringly
strong proofs of intelligent and heyevolent design lie all round us,
and if ever perplexities, whether metaphysical or scientifie, twrn
us away from them for a thme, they come back upon us with
Trresistible force, showing to us through natwre the influence of a
free will, and teaching us that all living beings depend on one
ever-acting Creator and Ruler.

The Biological Section was presided” over by Prof. Allan
Thowmpson, who delivered the following address :—

I must content myself’ with endeavouring to express to you
some of the ideas which arise in my mind in looking back from
the present upon the state of Biological science at the time, forty
years since, when the meetings of the British Association com-
menced~—a period which I am tempted to particularise from its
happening to coincide very nearly with the time at which I he-
gan my career as a public teacher in onc of the departments of
biology in this city. In the few remarks which I shall make, it
will be my object to show the prodigious advance which has taken
place not only in the knowledge of our subject as a whole, but also
in the aseertained relation of its parts to each other, and in the
place which this kind of knowledge has gained in the estimation of
the cducated part of the community, aud the consequent increase
in the freedom with which the search after truth is now asserted in
this as in other departments of science.  And first, in conncction
with the distribution of the various subjeets which are included
under this section, T may remark that the general title under
which the whole scetion D has met sinee 1866, viz, Biology,
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seems to be advantageous both from its convenience, and as tend-

ing to promote the great cousolidation of our scienee, and a juster

appreciation of the relation of its several parts. It may he that

looking merely to the derivation of the term, it is strictly more

nearly synonymous with physiology in the sense in which that

word has been for a long time employed, and therefore designating

the seience of life, rather than the deseription of the living beings
in which it is manifested. But until a better or more comprehen-
sive term be found we may accept that of biology under the
genceral definition of ¢ the science of life and of Yving beings,” or
as comprchending the history of the whole range of organic
nature—vegetable as well as animal. The propriety of the adoption
of such a general term is further shown by a glance at the changes
which the title and distribution of the subordinate departments
of this seetion have undergone dwring the period of the existence
of the Association.

HISTORY OF TIE SECTION.

During the first four years of this period the Scetion met
under the combined designation of Zoology and Botany, Physio-
logy and Anatomy—words sufliciently clearly indieating the scope
of its subjeets of investigation. In the next ten years a connection
with Medicine was recognised by the establishment of a sub.
section or department of Medical Science, in which, however,
scientific anatomy and physiology formed the most prominent
topics, though not to the exclusion of more strictly medical and
swgical or professional subjeets. During the next decade, or from
the year 1845, we find along with Zoology and Botany a sub-sce-
tion of physioloay, and in several years of the same time along
with the latter a separate department of Ethnology. But in the
cleven years which extended from 1855 to 1865, the branch of
Ethnology was associated with Geography in Scction F. Aund
more xecently, or sinee the arrangement which was commenced in
1866, the section Biology has included, with some slight variation,
the whole of its subjects in three departments. Under one of
these are brought all investigations in Anatomy and Physiology
of a general kind, thus embracing the whole range of these sciences
when without special application. A second of these sub-sections
has been occupied with the extensive subjects of Botany and
Zoology; while the third has been devoted to the subject of
Authropology, in which all rescarches having a special reference
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to the structure and functions or life history of man have been
received and diseussed.  Such I understand to be the arrangement
under which we shall meet on this cccasion. At the conclusion
of my remarks, therefore, the sub-scction for Anatomy and Physi-
ology will remain with me in this room; while-the sub-scetion of
Zoology and Botany, on the one hand, and of Anthropology on
the other, will adjourn to the apartments which have been provided
for them respeetively.

ANTHROPOLOGY.

With regard to the position of Anthropology. as including Ethno-
logy, and comprehending the whole natural history of man, there
may be still some (hifuenccs of opinion, aceording to the point of
view from which its phenomena are regarded: as by some they
may he viewed chiefly in relation to the bodlly stucture and func-
tion of individuals or nwmbers of en; or as by others they may
be considered more direetly with veference to their national cha-
racter and history, and the affinitics of langnages and customs; or
by a third set of inquirers, who arc inclined to devote their prin-
cipal attention to the facts and views bearing upon the origin of
man and his relation to animals.  As the first and third of these
sets of topics entirely belong to Biology, and as those parts of the
second set which do not properly fall under that branch may with
propricty find a place under Geography or Statistics, I feel inclined
to adhere to the distinct recognition of a sub-seetion—Anthro-
pology, in its present form; and I think that the suitablencss of
this arrangement is apparent, from the nature and number of
the communications properly falling under such a sub-seetion
which have been reecived under the last distribution of the sub-
jeets.

CONDITION OF BIOLOGICAL RESEARCIL

The bencficial influence of the British Association in promoting
biological research is made apparent by the number and import-
ance of the reports on various subjeets, as well as of the commu-
nications to the scetions. Of the latter, the number received
annually has been nearly doubled in the course of the last twenty
years. Nor can it be doubted that this inflzence has been ma-
terially assisted by the contributions in money made by the
Association in aid of various biological investigations; for it
appears that out of the whole sum of nearly £34,500 contributed
by the Association to the promotion of scientific research, about
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£2800 has been devoted to biological purposes, to which it would
be fair to add a part at least of the grants for Palxontologieal
researches, many of which must be acknowledged to stand in close
relation to Biology. The enormous extent of knowledge and
rescarch in the various departments of Biology has become a
serious impediment to its more complete study, and leads to the
danger of confined views on the part of those whose attention, from
necessity or taste, is too exclusively directed to the details of one
department, or even, as often happens, to a subdivision of it.
It would scem, indeed, as if our predecessors in the last genera-
tions, possessed this superior advantage in the thea existing nar-
rower houndaries of knowledge, that they were able more easily
to overtake the contemplation of a wider field, and to follow out
rescarches in more than onc of the scicuces. To such combina-
tion of varied knowledge, united with their transcendent powers
of sound generalization and aceurate observation, must be ascribed
the wide-spread and enduring influence of the works of such men
as Haller, Linnacus, and Cuvier, Von Baer and Joannes Miiller.
There are doubtless brilliant instances in our own time of men
endowed with similar powers ; but the difficulty of bringing these
powers into cffectual operation in a wide range is now so great,
that while the amount of research in special biological subjects is
enormous, it must be reserved for comparatively few to be the
authors of great systems, or of enduring broad and general views
which embrace the whole range of biological science. It is in-
cumbent on all those, therefore, who are desirous of promoting
the advance of biological knowledge to combat the confined views
which arc apt to be engendered by the too great restriction of
study to one department. FHowever much subdivision of labour
may now be necessary in the origin, investigation, and elaboration
of new facts in our science (and the necessity for such subdivision
will neeessarily juerease as knowledge extends), there must be se-
cured at first, by a wider study of the general principles and
some of the details of collateral branches of knowledge, that power
of justly comparing and correlating facts which will mature the
judgment and csclude partial views. To refer only to one bright
example, I may say that it can scarcely be doubted that it is the
uncqualled variety and extent of knowledge, combined with the
faculty of bringing the most varied facts together innew combina-
tion, which has enabled Dr. Darwin (whatever may be thought
otherwise of his system) to give the greatest impulse which has
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been felt in onr own tiwes to the progress of biologieal views and
thought; and it is most satisfactory to observe the effect which
this Influence is already produciug on the scientific mind of this
country, in opposing the tendency pereeptible in recent tines to
the too restricted study of special depertments of natural history.
T need searcely remind you that for the proper investigation and
Jndgment of problems in physiology, a full knowledge of anatomy
in general, and much of comprrative anatomy, of histology und
embryology, of organic uhcmistry,‘:md of physies, is indispensable
as a preliminary to all successful physiolagical observation and
experiment.  The anatomist again, who would profess to deseribe
rationally and correctly the structure of the human body, must
have acquired a knowledge of the principles of morphology de-
rived from the study of comparative anatomy and development,
and he must have mastered the intricacies of histological research.
The comparative anatomist must be an accomplished embryolo-
gist in the whole range of the animal kingdom, or in any single
division of it which he professes to cultivate. 'The zoologist and
the botanist must equally found their descriptions and systematic
distinetions on morphological, histological, and embryological
data.  And thus the whole of these departments of biological
science are o interwoven and united that the scientific investiga-
tion of no one can now be regarded as altogether separate from
that of the others. It has been the work of the last forty years
to bring that intimate connection of the biological sciences more
and more fully inte prominent view, and to infuse its spirit into
all scientific investigation. But while in all the departments of
biology prodigious advances have been made, there are two more
espeeially which merit particular attention as having almost taken
their origin within the period T now refer to, and as having made
the most rapid progress in themselves, and have influenced most
powerfully and widely the progress of discovery, and the views of
biologists in other departments—I mean histology and embry-
ology.
HISTOLOGY. )

I need scarcely remiud these present that it was only within a
few years before the foundation of the British Association that
the suggestions of Lister in regard to the construction of achro-
matic lenses brought the compound microscope into such a state
of improvement as caused it to be restored, as I might say. to the

+ place which the more imperfect tustrumnent had lost in the pre-
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vious century. The result of this restoration became appavent in
the foundation of a new cra in the knowledge of the minute cha-
racters of texturcal structure, under the joint guidance of R.
Brown and Ehrenbere, so as at last to have entitled this branch
of inquiry, to its designation, by Mr. Huxley, of the exhaustive
investigation of structural clements. Al who hear me are fully
aware of the influence which, from 1838 onwards, the researches
of Schwann and Schleiden exerted on the progress of Ilistology
and the views of anatomists and plysiologists as to the structure
and development of the textures, and the prodigious increase
which followed in varied microscopic observations. It is not for
me here even to allude to the steps of that rapid progress by waich
a new branch of anatomieal seience has heen ereated; nor ean I
venture to enter upon any of the interesting guestions presented
by this department of the microscopic anatomy; nor attempt to
discuss any of those possessing so much interest at the present
moment, such as the nature of the organised cell or the properties
of protoplasm. I would only remark that it is now very generally
admitted that the cell wall (as Schwanu indeed himself pointed
out) is not a source of new production, though still capable of
considerable structural change after the time of'its first formation.
The nucleus has also lost some of the importance attached to it
by Schwann and his earlier followers, asan cssential constituent of
the cell, while the protoplasm of the cell remains in undisputed
possession of the ficld as the more immediate seat of the pheno-
mena of growth and organisation, and of the contractile property
which forms so remarkable a feature of their substance. I cor-
dially agree with much of what Mr. Iuxley has written on this
subject in 1833 and 1869. The term physical basis of life may
perhaps be in some trifling respeet objectionable, but I look upon
the recoguition of protoplasm, as a general term indicating that part
of the tissuc of plants and animals which is the constant scat of
the growing and moving powers as u most important step in the
recent progress of histology. To Macchel the fuller history of this
in Jowest forms is due. Lo Dr. Beale we owe the fullest investi-
gation of these properties by the use of magnifying powers be-
yond any that had previously been kunown, and the successful
employment of re-agents which appear to 1ark out distinction from
the other clements of the textures. T may remark, however, in
passing, that I am inclined to regard contractile protoplasm,
whether vegetable or animal, as in no ivstance entirely amorphous
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or homogeneous, but rather as always presenting some minute
molecular structure which distinguishes it from parts of glassy
clearness. Admitting that the form it assumes is not necessarily
that of a regular cell, and may be various and irregular in a few
cxceptional instances, I am not on that account disposed to give
up definite structure as one of the universal characteristics of or-
ganisation in Jiving bodies. T would also sugzest that the term
formative and nonformative, or some others, should be substituted
for those of living and dead. employed by Dr. Beale to distin-
gaish the protoplasm from the cell-wall or its derivation, as those
terms are liable fo introduce confusion.

EMBRYOLOGY. -

To the discoveries in cmbryology and development I might
have been tempted to refer more at large, ns being those which
have had, of all modern research, the greatest cffect in extending
and modifying biological views, but I am warned from entering
upon 2 subject in which I might trespass too much on your pati-
ence. The merits of Wolff as the great first pioncer In the ac-
curate observation of the pheaomena of development were clearly
pointed out by Mr. Huxley in his presidential address of last
year.  Uinder the influence of Dollinger's teaching, Pander, and
afterwards Von Baer and Rathke cstablished the foundations of
the modern history of embryology. It was only in the year 1827
that the ovum of mammals was discovered by Von Baer; the
segmentation of the yolk, first observed by Prevost and Dumas
in the frog’s ovum in 1824, was ascerfained to be general in sue-
ceeding years; so that the whele of the interesting and imporiant
additions which have followed, and have made embryological de-
velopment a complete scienee, have been included within the event-
ful period of the life of this Association. I nced not say how
distinguished the Germans have beeu by their contributions to
the history of animal development.  The vames of Bischoff,

teichart. Kolliker, and Remak ave sufficient to indicate the most
important of the steps in recent progress, without attempting to
enumerate a host of others who have assisted in the great work
thus founded. I am aware that the mere name of devclopment
sugwests to sowe ideas of painful nature as associated with the
theory of evolution recently promulgated. To one accustomed
during the whole of his carcer to trace the steps by which every
’]i\'ing being, including man himself, passes from the condition of
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an almost imperceptible germ, through a long series of changes
of form and structure into their perfect state, the name of develop-
ment is rather suggestive of that which seems to be the common
history of all living beings; and it is not wonderful therefore
that such a one should regard with approval the more extended
view which supposes a process of development to belong to the
whole of nature. TIow far that principle may be carried, to what
point the origin of man or any animal ean by history, fucts or
reasoning be traced in the long unchronicled history of the world,
and whether living beings may arise independently of parents or
germs of previously existing organisms, or may spring from the
direct combination of the clements of dead matter, are questions
upon which we may expeet this section may endeavour to guide
the hesitating opinion of the fime. I cannot better express the
state of opinion in which I find mys2lf than by quoting the words
of Professor Huxley from his address of last year, p. Ixxsiii. :—
“But though I canuvot express this conviction of mine too
strongly (viz., the occurrence of abiogenesis), I must carefully
guard myself against the supposition that I intend to suggest
that no such thing as abiogenesis ever has taken placein the past,
or ever will take place in the future. With organic chemistry,
molecular physics, and physiology yet in their infancy, and every
day making prodigious strides, I think it would be the height of
presumption for any man to say that the conditions under which
matter assumes the properties we call ¢vital; may not some day
be artificially brought together.  And again, if it were given me
to look beyond the abyss of geologically recorded time, to the
still more remote period when the earth was passing through
physical and chemical conditions; which it can no more see again
than a man can reeall his infancy, I should expeet to be a witness
of the evolution of living protoplasm from living matter.”  Twill
quote further a few wise words from the discourse to which many
of you must have listened last evening with admiration. Sir
Wm. Thomson said—* The cssence of scienee, as is well illustrat-
ed by astronomy and cosmical physics, consists in inferring ante-
cedent conditions, and anticipating future cvolutions, from pheno-
mena which have actually come under observation.  In biology,
the difficulty of successfully acting up to this ideal are prodigious.
Qur code of biological law is an expression of our ignorance as
as well as of our kuowledge. Search for spontancous generation
out of imorzavic materials; let any onc not satisfied with the
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purely negative testimony, of which we have now so much against
it. throw himself into the inquiry. Such investigations as those
of Pastcur, Pouchet and Bastian are among the most interesting
and momentous in the whole range of natural history; mnd’ their
results, whether positive or negative, must richly reward the most
careful and laborious experimenting.””  The consideration of the
finest dizeoverable structures of' the arganised parts of living bedies
1s intimately bound up with that of their chemical composition
and properties. The progress which has been made in organie”
chemistry Lelongs not only to the knowledge of the composition
of the constituents of organised bodies, but also in the manucer
in which that compositicn is chemically viewed.  Its peculiar
feature, especially as related to biologiehl investigation, consisis
in the results of the introduction of the synthetic method of re-
search, which has cnabled the chemist to imitate or o form artifi
clally a greater and greater nuntber of the orgnic compounds.
In 18235 the first of these substanees was formed by Wohler,
by @ syntheiie provess; as eyanate of ammonia; and siill; though
some uo doubt entertained juster views, the epinion prevailed
g chemists and physinlogists that there was some great and
fundumental dificrence in the chemical phenomena and laws of
orgamic and inorganie nature. But now this supposed barrier has
been Ina great measure hroken down and removed, and chemists,
with almest one aceerd, regard the laws of combination of the
clemenis as essentially the same in both classes of bedies. what-
ever differences may exist in wetual eompnsition, or in the reaction
of organic bodies in the more complex aud often obscure condi-
fiens vitality as compared with the simpler and, on the whele,
better known phennmena of a0 chiemieal nature ebserved in the
minceral kingdem.  Thus, by the synthetic method. there have
bren formed among the simpler ongmice eompounds 2 great num-
ber of aleohnls, hydrocarbons, and fauty acids.  But the most re-
markable example of the synthetic formation of an orzanic enm-
pound is that of the alkalvid conia. as recontly obtained by Iugo
Schiif by certain reactinns frem butyric aldehyde, itself an artificial
product.  This substance, so formud, and its compounds. possess
all the peaperties of the natural eonia—chenieal, physical, and
physiolozical—baing equally joisonous with it.  The eolouring-
matter of madder. or alizarine, 1s auother organic compound which
has been formed by artifieal processes. It is true that the orgau-
ised or containing salid, cither of vegetable or animal bodies, has
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not as yet yielded to the ingenuity of chemical artifice; nor, in-
deed, is the actnal cumposition of one of the most important of
these, albumen and its allics, fully known. DBut as chemists have
only recently began to discover the track by which they may be
led to the synthesis of organie compounds, it is warrantable to
hope that cre long cellulose and lignine may be found; and, great
as the difficuliles with reward to the albumenoid compounds may
at present appear, the synthetic formation of these is by no means
to be despaired of. but, on the contrary. may with confidence be
expected to crown their cfforts.  From all recent research, it ap-
pears to result that the general nature of the properties belonging
1 the produets of animal and vegetable life. can no longer be
regarded as different from those of minerals, n so fax at least as
they are the subject of chemieal jnvestigation.  The union of
clements and their separation, whether ceeurring in an animal, a
vegetable or a mineral body, must be looked upon as dependent
on imate powers or properties belongivg to theelements themselves ;
and the phenomena of change of cumposition of organic bodies
accurring in the living state are not the less chemical beeause they
are different from those observed in organic nature.  All chemical
aciions ave linble {o vary aecording to the conditions in which they
oceur, and many instances might be adduced of most remarkable
cariations of this kind, observed in the chemistry of dead bodies
from very slight changes of elecirieal, ealorific, mechanical, and
cther conditions.  But because these conditions are infinitely more
complex and far less known in living bodies, it is not uccessary
to Juok upon the actions as essentially of a different kind, to have
vecourse to the hypothesis of vital affinities, and still less to shelter
ourselves under the slim curtain of ignorance implied in the ex-
planation of the most varied chemieal phesomena by the influence
of’ a vital principle.

EVOLUTION OF SPECTES.

On the subjects of zoolozical and botunical classification and
anthropology, it wosld be out of place for me now to make any
abservations at length. I will euly remark, in regard to the first,
that the period now under review has witnessed a very great mo-
dification in the aspeet which the affinitics of the bodies belong-
inr in these two great kingdoms of nature bLear to cach other,
and the prineiples on which in each groups of bodies are associa-
ted together in classification; for, in the first place, the older
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view has been abandoned that the complication of structure rises
in a continually increasing and continuous gradation from one
kingdom to the other, or extends in one line from one group to an-
other in either of the kingdoms separately. Evolution into a
gradually inereasing complexity of structure and function no
doubt exists in both, so that types of formation must be acknow-
ledged to pervade, accompanied by typical vesemblance of the plan
of formation of a most interesting nature ; but it has become more
and more apparent in the progress of morphological research that
the different groups form rather cireles, which touch one another
at certain points of greatest resemblance, rather than one continu-
ous line, or even a number of lines, which partially pass cach other.
Certain simpler bodies of the two kingdomsjof nature thus exhibit
the increasing resemblance to each other, until at last the differ-
ences between them wholly disappear, and we reach a point of
contact at which the propertics become almost indistinguishable,
as in the remarkable Protista of Haeckel and others. I fully
agree, however, with the view stated by Professor Wyville Thom-
son in his introductory lecture, that it is not necessary on this
account to recognize with Hacckel a third intermediate kingdom
of nature. Each kingdom presents, as it were, a radiating expan-
sion into groups for itself, so that the relations of the two king-
doms might be represented by the divergence of lines spreading in
two different dircetions from a common point. Recent observa-
tions on the chorda dorsalis of some Ascidians (or supposed no-
tochord) tend to revive the discussion at one time prevalent, but
long in abeyance, as to the possibility of tracing a homology be-
tween the vertebrate and invertebrate animals; and, should this
correspondence be confirmed and extended, it may be expected to
modify greatly our present views of zoologzical affinities and classi-
fication, and be an additional proof of the importance of minute
and embryological research in such determinations. The recog-
nition of homological resemblunce of animals, to which in this
country the researches of Owen and Huxley have contributed so
larzely, form onc of the most interesting subjects of contemplation
in the study of comparative anatomy and zoology in our time;
but I must refrain from touching on so seductive and difficult a
subject.
NATGRAL SCIENCE IN SCHOOLS.
There is another topic to which I can refer with pleasure as
» conneeted with the cultivation of biological knowledge in this
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country, and that is the introduction of instruction in natural
science into the system of education of our schools. As to the
feasibility of this in the primary schools, I believe most of those
who are intimately acquainted with the management of these
schoolshave expressed their decidedly favourable opinion—it being
found that a portion of the time now allotted to the three great
requisites of a primary education might with advantage be set
apart, for the purpose of instructing the pupils in subjects of com-
mon interest, calculated to awaken in their minds a desire for
knowledge of the various objects presented by the field of pature
around them. As to the benefit which may result from this
measure to the persons so instructed, it is scarcely necessary for
me to say anything in this place. It is so obvious that whatever
knowledge, though casily acquired, and even of the most elemen-
tary kind, tends to enlarge the range of observation and thought,
- must have some effect in removing its recipients from grosser in-
fluences, and may even give information which may prove useful
in social economy and in the occupations of labour. Nor need I
point out how much more extended the advantages of such in-
struction may prove if introduced into the system of our secondary
schools, and more freely combined than heretofore with the two
exclusively literary and philosophical study which has so long pre-
vailed in the approved British education. Without disparage-
ment to those modes of study as in themselves necessary and use-
ful, and exccllent means of disciplining the mind to learning, I
cannot but hold it as certain that the mind which is entirely with-
out scientific cultivation is but haif prepared for the common pur-
poses of modernlife, and iscntirely unqualified for forming 2 judg-
ment on some of the most difficult and yet most common and im-
portant questions of the day, affecting the interests of the whole
community. I refer with great pleasure to the cozent arguments
addressed yesterday by Dr. Benuet to the medical graduates of
the Ubiversity, in favour of the establishment of physiology as a
subject of general education in this country with reference to sani-
tary conditions.- It is gratifying, therefore, to perceive that the
suggestions made some time ago in regard to this subject by the
British Assbciation, through its committee, have already borne
good fruit, and that the attention of those who preside over edu-
cation in this country, aswell as of the public themselves, is more
carnestly directed to the object of securing for the lowest as well
as the highest classes of the community that wholesome combination
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of knowledge derived from education, which will duly cultivate
all the faculties of the mind, and thus fit a greater and greater
number for applying themselves with inereased ability and know-
ledge to the purposes of their living and its improved condition.
If the law of the survival of the fittest be applicable to the men-
tal as well as to the physical improvement of our race (and who
can doubt that it must be s0), we are bound by motives of inter-
est and duty to sccure for all classes of the people that kind of
cducation which wiil lead to the development of the highest and
most varied mental power. Aund no one who has heen observant
of the recent progress of the useful arts and its influence upon
the moral, social, and political condition of our population, can
doubt that that education must include instruction in the pheno-
mena of external nature. including, more espeeially, the laws and
conditions of life; and be, at the same time, such as will adapt
the mind to the ready reception of varied knowledge. It is obvi-
ous too, that while this more immediately useful or beneficinl
cffect on the common mind may be produced by the diffusion of
natural knowledge among the people, biological science will share
in the gain acerning to all branches of natural scicnce, by the
greater favour which will be accorded to its cultivators, and the
increased freedom from prejudice with which their statements are
received und considered by learned as well as by unscientific per-
sons.
SPIRITUALISM. N

I cannot conclude these observations without adverting to one
aspect in which it might be thought that biological science has
taken a retrograde rather than an advanced position. In this, I
do not mean to refer to the special cultivators of biology in its
true sense, but to the fact that there appears to have taken place
of late a considerable increase in the number of persons who be-
lieve, or who imagine that they belicve, in the class of phenome-
na which are now called spiritual, but which have been long known
—since the exhibitions of Mesmer, and indeed, long before his
time—under the most varied forms, as liable to oceur in persons
of an imaginative turn of mind and peculiar nervous susceptibility.
Tt is still more to be deplored that many persons devote a large
share of their time to the practice—for it does not deserve the
name of study or investigation—of the alleged phenomena, and
that a few men of acknowledged reputation in some departments
of science have lent their names, and surrendered their judgment,
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dreams of the practitioners of spiritualism, and similar chimeri-
cal hypotheses. The natural tendency to a belief in the marvel-
lous is sufficient to explain the ready aceeptance of such views by
the ignorant; and it is not improbable that a higher species of
similar eredulity may frequently act with persons of greater cul-
tivation, if their scientific information has been of a partial kind.
It must be admitted, further, that extremely curious and rare, and
to those who are not acquainted with nervous phenomena, appa-
rently marvellous phenomena, present themselves in peculiar states
of the nervous system—some of which states may be induced
through the mind and may be made more and more liable to re-
cur, and greatly exaggerated by frequent repetition. But making
the fullest allowance for all these conditions, it is surprising that
persons otherwise appearing to be within the bounds of sanity,
should entertain a confirmed beliefin the possibility of phenomena,
which, while they are at variance with the best established physi-
callaws, have never been brought under proof by the evidences of
the senses, and are opposed to the dictates of sound judgment.
It is so far satisfactory in the interests of true biological science
that no man of note can be named from the long list of thoroughly
well-informed anatomists and physiologists, who has not treated
the belief in the separate existence of powers of animal magnet-
ism and spiritualism as wild speculations, devoid of all foundation
in the carefully tested observation of facts. It has been the habit
of the votaries of the systems to which I have referred to assert
that scientific men have neglected or declined to investigate the
phenomena with attention and candour ; but nothing can be far-
ther from the truth than this statement. Not to mention the
admirable reports of the early French academicians, giving the
account of the negative resuit of an examination of the earlier
mesmeric phenomena by men in every way qualified to pronounce
judgment on their nature, I am aware that from time to time men
of eminence, and fully competent, by their knowledge of biologi-
cul phenomena, and their skill and aceuracy in conducting scien-
tific investigation, have made the most patient and careful exami-
nation of the evidence placed before them by the professed believers
and praciitioners of so-called magnetie, phreno-magnetic, clectro-
biological, and spiritualistic phenomena ; and the result has been
uniformly the same in all eases when they were permitted to secure
conditions by which the reality of the phenomena, or the justice
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of their interpretation, could be tested—viz., either that the ex-
periments signally failed to educe the results professed, or that
the experimenters were detected in the most shameless and deter-
mined impostures. I have myself been fully convinced of this by
repeated examinations. But were any guarantee required for the
care, soundness, and efficiency of the judgment of men of science
on these phenomena and views, I have only to mention, in the
first place the revered name of Faraday, and in the next that of
my life-long friend Dr. Sharpley, whose ability and eandour none
will dispute, and who I am happy to think, is here among us,
ready from his past experience of such eshibitions, to bear his
weighty testimony against all cases of levitation, or the like, which
may be the last wonder of the day among the mesmerie or spiri-
tual pseudo-physiologists. The phenomena to which I have at
present referred, be they false or real, are in great part dependent
upon a natural principle of the himan mind, placed, as it would
appear, in dangerous alliance with certain tendencies of the nervous
system. They ought not to be worked upon without the greatest
caution, and they can only be fully understood by the accomplished
physiologist who is also conversant with psychology. The ex-
perience of the last hundred years tends to show that there will
always exist a certain number of minds prone to adopt a belief
in the marvellous and strikingin preference to that which is easily
understood and patent to the senses; but it may be confidently
expected that the diffusion of a fuller and more accurate knowledge
of vital phenomena among the non-scicntific classes of the commu-
nity may lead to a juster appreciation of the phenomena in ques-
tion, and a reduction of the number among them who are believ-
ers in the impossible. As for men of science who persist in sub-
mitting to such strange perversion of judgment, we can only hope
that the example of their less instructed fellow-countrymen may
lead them to allow them themselves to be guided more directly by
the principles of common sense thar by the erratic tendencies of a
too tervid imagination.

Estracts from the President’s (T. Andrews, F‘\R.S.) Address
in the Chemical Section on the

PROGRESS OF CHEMICAL RESEARCH.

Procceding to touch on questions of general chemistry at pre-
- sent attracting attention, the learned Professor spoke first of the
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relations which subsist between the chemical composition and re-
fractive power of bodies for light, He then proceeded—aA. happy
modification of the ice calorimeter has been made by Bunsen.
The principle of the method—to use as a measure of heat the
change of volume which ice undergoes in melting—had already,
occurred to Herschel, and, as it now appears, still earlier to Her-
mann; but their observations had been entirely overlooked by
physicists, and had led to no practical results. Bunsen has, in-
deed, clearly pointed out that the success of the method depends
upon an important condition, which is entirely his own. The ice
to be melted must be prepared with water frec from air, and must
surround the source of heat in the form of a solid cylinder frozen .
artificially <» situ. Those who have worked on the subject of
heat know how difficult it is to measure absolute yuantities with
certaiuty, even where relative results of great accuracy may be ob-
tained. Theice calorimeter of Bunsen will therefore be welcomed
as an important addition to our means of research. Roscoe has
prosecuted the photo-chemical investigations which Bunsen and he
began some years ago.  TFor altitudes above 10 degrees, the rela-
tion between the sun’s altitude and the chemical intensity of light
is represented by a straight line.  Till the sun has reached an al-
titude of about 20 degrees, the chemical action produced by diffu-
sed daylight excceds that of the direct sunlight; the two actions .
are then balanced, and at higher elevations the direct sunlight is
superior to the diffused light. The supposed inferiority of the
chemical action of light under a tropical sun to its action in higher
latitudes proves to be u mistake. According to Roscoe and Thorpe,
the chemicul intensity of light at Para, under the equator, in the
month of April, is more than three times greater than at Kew in
the month of August. Hunter has given a great extension to the
earlier experiments of Saussure on the absorptive power of char-
coal for gases. Cocoanut charcoal, according to Huntu"s experi-
ments, excecds all other varietics of wood charcoal in absorptive
power, taking up at ordinary pressures 170 volumes of ammonia
and 69 of carbonic acid. Methylic alcohol is more largely ab-
sorbed than any other vapour at temperatures from 90° to 1279,
but at 159° the absorption of ordinary alcohol exceeds it. Cocoa-
nut charcoal absorbs 44 times its volume of the vapour of water at
127°.  The absorptive power is increased by pressure. Last year
two new processes for improving the manufacture of chlorine at-
tracted the attention of the section ; one of them has already proved
Vou. VI. ¢ No. 2.
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to be a sueeess, and I am glad to be able to state that Mr. Deacon
has recently overcome certain difficulties in his method, and has
obtained a complete absorption of the chlorine. May we hope to
see oxygen prepared by a cheap and continuous process from at-
mospheric air? With baryta the problem can be solved very per-
fectly, if not economically. Another process is that of Tessier de
Mothay, in which the manganate of potassium is decomposed by
a current of superheated steam, and afterwards revived by being
heated in a current of air. A company has lately been formed in
New York to apply this process to the production of a brilliant
houselight. A compound Argand burner is used, having a double
row of apertures—the inner row is supplied with oxygen, the other
with coal gas or other combustible. The applications of pure
oxygen, if it could be procured cheaply, would be very numerous,
and few discoveries would more amply reward the inventor. Among
other uses, it might be applied to the production of ozone, free
from nitric acid by the action of the electrical discharge, and to
the introduction of that singular bedy in an efficient form into the
arts as a bleaching and oxidising agent. Tessier de Mothay has
also proposed to prepare hydrogen gas on the large seale by heat-
. ing hydrate of lime with dnthracite. We learn from the history
of metallurgy that the valuable alloy which copper forms with zine
was known and applied long before zine itself was discovered.
Nearly the same remark may be made at present with regard to
manganese and its alloys. The metal is difficult to obtain, and
has not in the pure state been applied to any useful purpose; but
its alloys with copper and other metals have heen prepared, and
some of them are likely to be of great value. The alloy with
zine and copper is used as a substitute for German silver, and
possesses some advantages over it. Not less important is the alloy
of iron and manganese prepared according to the process of Hen-
derson, by reducing in a Siemens’ furnace a mixture of carbonate
of manganese and oxide of iron. It contains from 20 to 30 per
cent. of manganese, and will doubtless replace to a large extent
the spiegeleism now used in the manufacture of Bessemer steel.
The classical researches of Roseoe have made us acquainted for
the first time with metallic vanadium. Berzelius obtained brilliant
scales which he supposed to be the metal, by heating oxychloride
in ammonia, but they have proved to be a nitride. Roscoe prepared
the metal by reducing its chloride in a current of hydrogen, as a
light gray powder, with a metallic lustre under the microscope. It
has a remarkable affinity both for nitrogen and silicon. Like phos-
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phorus, it is a pentad, and the vanadates correspond in compositionr
to the phosphates, but differ in the order of stability at ordinary
temperatures, the soluble tribasic salts being less stable than the
tetrabasic compounds. Sainte Claire Deville, in continuation of his
researches on dissociation, has cxamined the conditions under which
vapour of water is decomposed by metallic iron. The iron, main-
tained at a constant temperature, but varying in different experi-
ments, from 150° C. to 1600° C., was exposed to the action of
the vapour of water of known tension. It was found that for a
given temperature the iron continued to oxidise till the tension of
the hydrogen formed reached an invariable value. In these ex-
periments, as Deville remarks, the iron behaves as if it emitted a
vapour (hydrogen), obeying the laws of hygometry. An inter-
esting set of experiments has been made by Lothian Bell on the
power possessed by spongy metallic iron of splitting up carbonie
oxide into carbon and carbonic acid, the former being deposited
in the iron. A minute quantity of oxide of iron is always formed
in this reaction. In organic chemistry, the labours of chemists
have been of lare largely directed to a group of hydrocarbons,
which were first discovered among the produets of the destructive
distillation of coal or oil. The central body round which these
researches have chiefly turned is benzol, whose discovery will al-
ways be associated with the name of Faraday. Baeyer has pre-
pared artificially picoline, a base isomeric with aniline, and dis-
covered by Anderson in his very able researches on the Pyridine
series.  Of the two methods described by Baeyer, one is founded
on an experiment of Simpson, in which a new base was obtained
by heating tribromallyl with an aleoholic solution of ammonia.
By pushing further the action of the heat, Baeyer succeeded in
expelling the whole of the bromine from Simpson’s base, in the
form of hydrobromic acid, and in obtaining piceline. The same
chemist has also prepared artificially collidine, another base of
the Pyridine series. In this list of remarkable synthetical dis-
coveries, another of the highest interest has lately been added by
Schiff—the preparation of artificial coniine. He obtained it by
the action. of ammonia on butyric aldehyde. The artificial base
has the sime composition as coniine prepared from hemlock. It
is a liquid of an amber-yellow colour, having the characteristic
odour and nearly all the usual reactions of ordinary coniine. Its
physiological properties, so far as they have been examined, agree
with those of coniine from hemlock, but the artificial base has
not yet been obtained in large quantity, nor perfectly pure.
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« Valuable papers on alizarine have been published by Perkin and
-Schunk, The latter has described a new acid—the anthraflarie
—which is formed in the artificial preparation of alizarine.
Madder contains another colouring principle, purpurine, which,
like alizariue, yiclds anthracene when acted on by reducing agents,
and has also been prepared artificially. These colouring princi-
ples may be distinguished from one another, as Stokes has shown,
by their absorption bands; and Perkin has lately confirmed by
this optical test the interesting observation of Schunk that fin-
ished madder prints contain nothing but pure alizarine in combi-
nation with the mordaunt employed. Hofmann has achieved
another triumph in a department of chemistry which he has
made peculiarly hisown. In 1857, he showed that aleohol bases,
analogous to those derived from ammonia, could be obtained by
replacement from phosphuretted: hydrogen, but he failed in his
attempts to prepare the two lower derivatives. These missing
links he has now supplied, and has thus established a complete
parallelism between the derivatives of ammonia and of phosphu-
retted hydrogen. The same able chemist has lately described the
aromatic cyanates, of which oue only—the phenylic cyanate—
was previously known, having been discovered about twenty years
- ago by Hofmann himself. He now prepares this compound by
the action of phosphoric anhydride on phenylurethane, and by a
similar method he has obtained the tolylic, xylylie, and napthylic
cyanates. Stenhouse had observed many years ago that, when
aniline is added to furfurol, the mixture becomes rose-red, and
. communicatcs a fugitive red stain to the skin, and also to linen
and silk. He has lately resumed the investigation of this sub-
ject, and has obtained two new bases—furfuraniline and furfur-
tolnidine—which like rosaniline, form beautifully coloured salts,
although the bases themselves are mnearly colourless, or of a
pale brown colour. The interesting work of Dewar on the osi-
dation of picoline must not be passed over without notice. By
the action of the permanganate of potassium on that body, he
has obtained a new acid, which bears the same relation to pyri-
dine that phthalic acid does to benzol. Thorpe and Young have
published a preliminary notice of some results of great promise
which they have obtained by exposing paraffin to a high temper-
ature in closed vessels. By this treatment it is almost completely
resolved iuto liquid hydrocarbons whose boiling points range from
18° C. to 300° C. Those boiling under 100° have heen exam-
ined, and consist chicfly of olefines. In comnection with this
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subject, it may be interesting to recul the experiments of Pelouze
and Cahours on the Pennsylvanian oils, which proved to be a
mixture of carbolizdrogers belonging to the marsh gas serics.
An claborate exposition of Berthelot's method of transforming
an organic compound into a hydrocarbon containing a maximum
of hydrogen, has appeared in a connected form. The organic
body is heated, in a sealed tube with a large excess of a strong
solution of hydriodie acid, to the temperature of 275°. The
pressure in these experiments Berthelot estimates at 100 atmos-
pheres, but apparently without having made any direct measure-
ments, He has thus prepared ethyl hydride from alcohol, alde-
hyde, &e., hexyl hydride from benzol. Berthelot has submitted
both wood charcoal and coal to the reducing action of hydriodic
acid, and among other interesting results, he claims to have ob-
tained in this way oil of petroleum. By the action of chloride
of zine upon codeia, Matthiessen and Burnside have obtained
apocodeia, which stunds to codeia in the sume relation as apomor-
phia to morphin, an atom of water being abstracted in its forma-
tion. Apocodeia is more stable than apomorphia ; but the action
of reagents upon the two hases is very similar. As regards their
physiological action, the hydrochlorate of apocodeia is a mild
emetic, while that of apomorphia is an emetic of great activity.
Other bases have been obtained by Wright by the action of
hydrobromic acid on codeia, In two of these bases, bromotetra-
codeia and chlorotetra-codeia, four molecules of codeia are welded
together, so that they contain no less than seventy-two atoms of
carbon. They have a bitter taste, but little physiological action.
The authors of these valuahle rescarches were indebted to Messrs.
Macfarlane for the precious material upon which they operated.
We are indebted to Crum Brown and Fraser for an important
work on a subject of great practical, as well as theoretical, inte-
rest—the relation between chemieal constitution and physiological
action. It has long been koown that the ferrocyanide of potas-
sium does not act as a poison on the animal system; and Bunsen
has shown that the kakodylic acid, an arsenical compound, is also
inert. Crum Brown and Fraser found that the methyl compounds
of strychuia-brucia und thebaia are much less active poisons than
the. aleoloids themeelves; and the character of their physiclogica] .
action is also diffirent. The hypnotic action of the sulphate of
methyl-morphiuri is less than that of morphia. But a reverse
result ocercs in she case of atropia, whose methyl and ethyl deri-

vatives are much more poisonous than the salts of atropia itself.
c.
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THE POST-PLIOCENE GEOLOGY OF CANADA,

By J. W. DAWSON, LL.D,, F.RS., F.G.S.

PART II—LOCAL DETAILS.

Before entering into the special consideration of this Second
Part of the subject, I desire to call attention to some additional
facts bearing on two of the most remarkable properties of the
Post-pliocene deposits of the Northern Hemisphere, namely their
general similarity of arrangement, and their local diversities.

In the first part of this memoir, taking the Post-pliocene of
the Lower St. Lawrence as a type, I showed that it has its paral-
Yel, with but slight gencral difference, in the wide-spread superficial
deposits of the interior of North America surrounding the great
lakes, and that the Post-pliocene deposits of Scotland and Sean-
«dinavia almost preciscly resemble those of Canada in the general
sequence of deposits. Since that part was published, additional
illustrations have been afforded by papers in the Geological Maga-
zine by Mr. Hull, and Mr. Mackintosh, by papers and discussions
on the Eskers of Ircland, at the mecting of the British Associa-
tion, and by an able monograph on the Estuary of the Forth, by
Mr. David Milae Home. Mr. Hull, who is 2 “Land Glacia-
list,” arranges the deposits of the Drift Period in the British
areain the following threegroups, in descending order, in accordance
with Prof. Ramsay’s observations in England, and his own in
Ircland.

1. Upper Boulder-clay, which he regards as “generally mar-
ine.” In Canada, this is represented by the loose boulders and
partial boulder deposits of the Upper Saxicava Sand.

2. Shelly marine sands and gravels belonging to the greatest
depression of the land, and representing our Saxicava Sand and
Leda Clay.

3. Lower Boulder-clay, which represents the truc or principal
Boulder-clay of Canada. This Mr. Hull attributes * chiefly to
land ice.”

In Ircland, it would thus seem that the principal sub-divisions
of the Post-pliocene can be recognized, and Mr. Kinahan has
described the remarkable ridges of gravel called eskers which run
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across the country in a North-east and South-west direction. Like
our- Canadian eskers or “ Boar’s backs,” they are now admitted
to be of marine origin, and are attributed to current action and to
the waves, though floating ice has no doubt, as in Canada, contri-
buted in some cases to their formation.

Mr. Milne Home gives a graphic description of the Post-plio-
cene deposits in the neighbourhood of the Frith of Forth, and
many of his numerous sections might have just as well been taken
from Canadian deposits. He thus sumsup the causes of the phe-
nomena, assuming that at the beginning of the period the land
was submerged.

The ocean over and around Scotlund was full of icebergs and
shore ice, which spread fragments of rocks over the sea bottom
and often stranded, ploughing through beds of mud, sand, gravel,
and blocks of stone, and mingling them together in such a way
as to form the ‘Boulder-clay’ The land thereafter gradually
emerged, during which time the long ridges or embankments of
gravel called ‘kames® were formed.”

Mr. Mackintosh’s observations go mainly to show that in Eng-
land, as in Canada, even the lower drift and rock striation are due
to a great extent to floating ice and not to glaciers, and he extends
this conclusion even into the luke district of England.”

It is also worthy of remark that the long-received doctrine that
glaciers are powerful crodieg agents, which the author showed in
a paper in this journal, in 1866, to be without foundation, is only
now beginning to be discredited in England. I shall refer to this
in the sequel, and in the meantime may direet attention to an in-
teresting paper on the subjeet by Mr. Bonney, F.G.S.; in the
Journal of the Geological Society for August, 1871

It would further appear that. after the glacial period, in the
Post-glacial, the British land rose to a level higher than that which
it at present ¢xhibits, then sunk again, and re-emerged in the
modern period. Evidences of this luter submergence have not
been recogmized in Canada, but in the inland arca they have been
detected by Hilgard and by Andrews.

Since the publication of the first part of this memoir, Prof.
Hilgard has discussed the subject of the southern drifts of the
Mississippi valley at the meeting of the American Association at
Indianapolis; and I am mdcbtcd to that gentleman and to Prof.
Andrews, of Chicago, for much information on these deposits and
their relation to those of more northern regions.
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‘It appears that the oldest Post-pliocene deposit in the south is
that called by Prof. Hilgard the “ Orange Sand.” This deposit
is spread over the States of Mississippi, Alubama, Tennessee, and
parts of Louisiana, Kentucky, and Arkansas, and in some places
attains an clevation of 700 feet. It contains water-worn frag-
ments of northern rocks, and is supposed by Prof. Hilgard to
have been deposited by rapid currents of water, possibly fresh, as
the deposit contains no marine fossils. ’

Above this, according to Prof. Hilgard, is found in places a
swamp, lagoon or estuary formation designated the © Port Hudson
group.” Succeeding thisis the “Bluff or Loess™ group, a deposit
of finc silt, limited almost or entircly to the Valley of the Missi-
sippi. Its maximum thickness is seventy-five feet.

On this rests a very widely distributed bed, the *Yellow
Loam,” not more than twenty feét thick, but much more exten-
sively distributed laterally than the former, and reaching an ele-
vation of 700 feet.

Under the names of “Sccond Bottoms or Hummocks,” and
“ First Bottoms,” are known terraced deposits of clay belonging
to the present river valleys, but indicating in the case of the
Second Bottoms a greater amount of water thau at present.

It is obvious that all of the above are aqueous deposits, and
there seems to be no evidence whatever in the region referred to,
of the action of land ice, though the stones and few boulders in
the Orange sand arc very probably due to floating ice. There
seems reason to believe that the Orange sand is continuous with
the Boulder-drift of the north-west; and if this is, as stated by
Newberry and others, a later deposit than the Erie clay, then it is
probable that no representative of the latter exists to the south-
west, or that the Orange saud represents the whole of the northern
deposits. Inany case it represents northern currents of water,
though whether salt water admitted by the depression of the
land, or fresh water resulting from the melting of glaciers, it is
not casy to decide, as very great difficulties attend cither view
in the present state of our knowledge of the deposit. What-
ever the conditions of deposit of the Orange smd, it would
scem to have been succeeded by a land surfuce, und this
by a depression to the extent of T00 feet or more, before the
modern clevation of the land. If this last clevation corresponds
with that of the terraces of the St. Lawrence, then the former one
must have occurred in the St. Lawrence valley in the interval



No. 2.] DAWSON—POST-PLIOCENE. 169

between the deposit of the Leda clay and the close of the Post-
pliocene. This question we shall have oceasion to consider in the
sequel, in connection with the second depression of the European
land above referred to.

Since the publication of the first of these papers, Dr. Newberry
has kindly sent me a paper of his published as early as 1862, in
which he states the remarkable fact, quoted above from his more
recent Report on Ohio, that the drainage of the great lake basins,
qpen in the early Post-pliocene period, was obstructed by the gla-
cial deposits, and has been only partially restored. He also
desires me to state that he refers the old drainage not esclusively
to the action of glaciers, but to the ““ice period, or an earlier
epoch.” T am happy to muke these corrections; the latter more
especially, as it brings our theoretical views more into harmony.
Dr. Newberry, however, for whose conclusions on such subjects
I have the highest respect, still, in his latest expressions of opinion,
adheres to the action of land ice in producing the glacial striation,
which from his descriptions is, T should suppose, quite as definite
and strongly marked as that in the St. Lawrence valley.

The grand series of Post-pliocene changes was thus uniform in
Europe and America, pointing to great general causes of subsi-
dence and re-clevation; but locally there is the most extreme
irregularity in these deposits, giving great uncertainty to their
arrangement. Some of these differences we shall have oceasion
to notice under the following geographical subdivisions.

1. Newfoundland and Lubrador.

In the Journal of the Geological Society of London, for Feb-
Tuary, 1871, is a communication from Staff-commander Kerr, R.
N., of the Coast Survey, in which he gives the dircctions of twenty-
cight examples ‘of grooved md seratched surfaces observed in the
southern part of Newfoundland. The course of the majority of
these is N.E. aud S.W., ranging from N.8° B. to N. 64° E.
The remainder are N.W_and S.E., most of them with 2 predomi-
nating Basterly divection.  Boulders are mentioned, but uo marine
beds. The author refers the gliciation to land ice, supposing
certain submerged banks across the mouths of the bays to be
terminal moraines.

The latest information on the Post-pliocenc of Labrador is that
giveninapaper by Dr. Packard in the memoirs of the Boston Society
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of Natural History for 1867. The deposits are said to cousist
of boulders, Leda clay and sand, and raised beaches, which, on the
authority of Prof. Hind, are stated to reach an elevation of 1200
feet above the sea.  The hills to a height of 2500 feet are roun-
ded as if by ice action. Some higher hills present a frost-shat-
tered surface at their summits. No directions of strice are given,
and they appear to be rare.  Mr. Campbell, author of * Frost and
Fire,” mentions examples with course N. 45° E. in the Strait of
Belle Isle. It is remarkable that true Boulder-clay is rare in
Labrador, though loose boulders are abundant in the valleys and
on the inland table land. Dr. Packard attributes the absence, of
Boulder-clay to denudation. This may be the cause, butit is to
be observed that, on that view of the origin of Boulder-clay which
attributes it to ice-laden arctic currents, there must always have
been in the course of such currentg areas of denudation as well as
areas of deposition, and an clevated table-Jand like that of Lubra-
dor; in a high northern latitude, may well have been of the former
character.

The Leda elay oceurs in several places. In 1860, I published
a list of species collected by Capt. Orlebar; and Packard has
greatly added to the number, giving a list which will be referred
to farther on. Dr. Packard very truly remarks that the faun.
of the Labrador clays is very similar to that now found on the
coast, and called by him the Syrtensian fauna.  In the latter we
have a few southern forms, absent in the clay, but this is all,
Further, the Labrador Post-pliocene fauna is identical or
nearly so with that of simikw deposits in South Greeuland,
described by Moller and Riuk. Thus the climatal conditions
of the arctic current on the coast of Labrador secem to have
in no respect differed in the Post-pliocene from those which
obtain at present. The Lieda clay with its characteristic fossils
is found as high as 500 fect above the level of the sea.

Raised beaches avd terraces, whether cut into sand and ciay or
the hard metamorphic rocks of the coast, are as common in Lab-
rador us along the shorcs of the River St. Lawrence. Their
precise altitudes are not given, but they appear to be very nume-
rous aud to rise to a great height above the sex. Que feature of
some interest is their consisting in some places of large stones and
boulders, evidencing very powerful action of coast ice and currents.
Packard speaks of many of these beaches as moraines modified

? by the sea, but he gives no reason for this except the general
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belief that extensive glaciers existed in Labrador in the Post-plio-
cene, of which, however, there seems little direct evidence. From
the deseriptions of Prof. Hind,* however, it would seem that traces
of local glaciers in the river valleys, similar to those referred to
above in the case of the Saguenay and the Murray River, exist,
and these might now be restored by a slight increase of cold and a
moderate elevation of the land.

On the island of Anticosti, Messrs. Hyatt, Verrill and Shaler
found Suzicave arctica in clay at an elevation of fifteen feet
above the level of the sea.

Before proceeding up the St. Lawrence Valley into Canada
proper, I may cross to the south side of the Gulf of St. Lawrence.
and notice the drift deposits of Prince Edward Island, Nova
Scotia and New Brunswick, and their councetion with those of
the State of Maine.

2. Prince Edward Islund.

The Triassic and Upper Carboniferous rocks of thisisland consist
almost entirely of red sandstones, and the country is low and un-
dulating, its highest eminences not exceeding 400 fect. The
prevalent Post-pliocene deposit is 2 Boulder-clay, or in some places
boulder loam, composed of red sund and clay derived from the waste
of the red sandstones.  This is filled with boulders of red sandstone
derived from the harderbeds.  They are more or less rounded, often
glaciated, with stric in the direction of their longer axis, and
sometimes polished in a remarkable mauner, when the softuess
and coarse character of the rock are considered. This polishing
must have been effected by rubbing with the sand and loam in
which they are embedded. These boulders are not usually
large, though some were seen as much as five feet in length.  The
boulders in this deposit are almost universally of the native rock,
and must have been produced by the grinding of iee on the outerops
of the harder beds.  In the castern and middle portion of the Island,
only these native rocks were seen in the clay, with the exception of
pebbles of quartzite which may have been derived from the Tri-
assic conglomerates. At Campbellton, in the western part of the
Island, I observed = bed of Boulder-clay filled with boulders of
metamorphic rocks similar to those of the mainlmd of New
Brunswick.

* Trans. Geol. Soviety, 1864.
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Strice were seen only in one place on the North-castern coast
and at another on the South-western. In the former case their
direction was nearly S.W. and N.B. In the latter it was S. 70° E.

No marine remains were observed in the Boulder-clay; but at
Campbellton, above the Boulder-clay already mentioned, there is
a limited area occupied with. beds of stratificd sand und gravel, at
an clevation of about fifty feet above the sea, and in one of the
beds there are shells of Tellina Granlandica.

On the surface of the country, more especially in the western
partof the island, there are numerous travelled boulders, sometimes
of considerable size. As these do not appear in situ in the Boul-
der-clay, they may be supposed to belong to a second or newer
boulder drift similar to that which we shall find to be connected
with the Saxicavasand in Canada. These boulders being of rocks
forcign to Prince Edward Island,ithe question of their source be-
comes an interesting one.  With reference to this, it may be stated
in general terms, that the majority are Granite, Syenite, Diorite,
Felsite. Porphyry, Quartzite and coarse slates, all identical in
mineral character with those which occur in the metamorphic
districts of Nova Scotia and New Bruoswick, at distances of
from 50 to 200 miles to the South and South-west; though some
of them may have been derived from Cupe Breton on the East.
It is further to be observed that these boulders are most abun-
dant and the evidences of denudation of the Trias greatest in that
part of the Island whieh is opposite the deep break between the
hills of Nova Scotia and New Brunswick, occupied by the Bay
of Fundy, Chicgneeto Bay and the low country extending thence
to Northumberland Strait, an evidence that this boulder drift
was connceted with currents of water passing up this depression
from the Sounth or South-west.

Besides these boulders, however, there are others of a different
character ; such as Gneiss, Hornblende schist, Anorthosite and La-
bradorite rock, which must have been derived from the Laurentian
rocks of Labrador and Canada, distant 250 miles or more, to the
Northward. These Laurentian rocks are chicfly found on the
North side of the island, as if at the time of their arrival
the island formed a shoal, at the North side of which the ice
carrying the boulders grounded and melted away. With re-
ference to these boulders, it is to be observed that a depression
of four or five hundred . feet would open a clear passage
for the arctic current entering: the Straits of Belle Isle, to-
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the Bay of Fundy; and that heavy ice carricd by this current
would then ground on Prince Edward Island, or be carried across
it to the Southward. Ifthe Laurentian boulders came in this way,
their source is probably 400 miles distant in the Strait of Belle
Isle. On the North shore of Prince Edward Island, except where
occupied by sand dunes, the beach shows great numbers of peb-
bles and small boulders of Laurentian rocks. These are said by
the inhabitants to be cast up by the sea or pushed up by the ice
in spring. Whether they are now being drifted: by ice direct
from the Labrador coast, or are old drift being washed up
from the bottom of the gulf, which north of the island is very
shallow, does not appear. They are all much rounded by the
waves, differing in this respect from the majority of the boulders
found inland.

The older Boulder-clay of Prince Edward Island, with native
boulders, must have been produced under eircumstances of power-
ful ice-action, in which comparatively little transport of material
from a distance occurred. If we attribute this to a glacier, then
as Prince Edward Iskind is merely a slightly raised portion of
the bottom of the Gulf of St. Lawrence, this can have been no
other than a gigantic mass of ice filling the whole basin of the
gulf, and without any slope to give it movement except toward
the centre of this great though shallow depression. Oun the other
hand, if we attribute the Boulder-clay to floating ice, it must
have been produced at a time when numerous heavy bergs were
disengaged from what of Labrador was ubove water, anu when
this was too thoroughly enveloped in snow and ice to afford
many travelled stones. Farther, that this Boulder-clay is a sub-
marine and not a subaerial deposit, seems to be rendered probable
by the circumstance that many of the boulders of sundstone are
50 soft that they crumble immediately when exposed to the wea-
ther and frost.

The travelled boulders lying on the surface of the Boulder-clay
evidently belong to 2 later period, when the hills of Labrador and ~
Nova Scotiu were above water, though lower than at present, and
were sufficiéntly bare to furnish large supplies of stones to coast
ice carried by the tidal currents sweeping up the coast, or by the
Arctic current from the North, and deposited on the surface of
Prince Edward Island, then a shallow sand-bank. The sands
with sea-shells probably belonged to this period, or perhaps to the
later part of it, when the land was gradually rising. Prince
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Edward Island thus appears to have received boulders from both
sides of the gulf of St. Lawrence during the later Post-pliocene
period ; but the greater number from the South side, perhaps be-
cause nearer to it. It thus furnishes a remarkable illustration
of the trausport of travelled stones at this period in different
directions, and in the comparative absence of travelled stones in
the lower Boulder-clay, it furnishes a similar illustration of the
homogencous and untravelled character of that deposit, in circum-
stanees where the theory of fleating ice serves to account for it,
at least as well as that of lund-ice, and in my judgment greatly
better. )
3. Nova Scotiu and New Brunswick.

[n these Proviuces the circumstances are entirely different from
those in Prince Bdward Islanl, the country consisting of Carboni-
ferous and Triassic plains, with ranges of older hills, often meta-
morphic, and attaining elevations of 1200 feet or more. It may,
perhaps, be best in the first instance to present a summary of the
phenomena, as I have given them in my Acadian Geology, and to
add such additional facts and inferences as the present state of
the subject may require.

The beds observed may be arranged as follows, in descending
order.

1. Gravel and saud beds, and ancient gravel ridges and beaches,
indicating the action of shallow water, and strong currents and
waves. Travelled boulders occur in connection with these beds.

2. Stratified clay with shells, showing quiet deposition in deeper
water.

3. Unstratificd Boulder-clay, indicating, probably, the united
action of ice and water.

4. Peaty deposits, belonging to a land surface preceding the
deposit of the Boulder-clay.

As the third of these formations is the most important and
gencrally diffused in Nova Scotia and New Brunswick, we shall
attend to it first, and notice the relation of the others to it.

The Unstratified Drift or Boulder clay varies from a stiff clay
to loose sand, and its composition and colour generally depend
apon those of the underlying and neighbouring rocks. Thus,
over sandstone it is arenaceous, over shales argillaceous, and over
conglomerates and hard slates pebbly or shingly. The greater
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number of the stones contained in the drift are usually, like the
paste containing them, derived from the neighbouring rock for-
mations. These untravelled fragments are often of large size,
and are usually angular, except when they are of very soft mate-
rial, or of rocks whose corners readily weather away. It is easy
to observe, that on passing from a granite district to one composed
of slate, or from slate to sandstone, the character of the loose
stoues changes accordingly. It is also a matter of familiar obser-
vation, that in proportion to the hardness or softness of the pre-
vailing rocks, the quantity of these loose stones increases or dimi-
nishes. In some of the quartzite and granite districts of the
Atlantic coast, the surface seems to be heaped with boulders with
only a little soil in their interstices, and every little field, cleared
with immense labour, is still half-filled with huge white masses
popularly known as “elephants.” On the other hand, in the
districts of soft sandstone and shale, one may travel some distance
without seeing a boulder of considerable size. The boulders are
as usual often glaciated or marked with ice-strize.

Though the more abundant fragments are untravelled, it by no
means follows that they are undisturbed. They have been lifted
from their original beds, heaped upon each other in every variety
of position, and intermixed with sand and clay, in a manner
which shows convincingly that the sorting action of running
water had nothing to do with the matter; and this applies not
only to stones of moderate size, but to masses of ten feet or more
in diameter. In some of the carboniferous districts where the
Boulder-clay is thick, as for example, near Pictou Harbour, it is
as if a gigantic harrow had been draggzed over the surfuce, tear-
ing up the outerops of the beds, and mingling their fragments in
a rude and unsorted mass. )

Besides the untravelled fragments, the drift always contains
boulders derived from distant loculities, to which in many cases
we can trace them; and I may mention a few instances of this
to show how extensive has been this transport of detritus. In
the low country of Cumberland there are few boulders, but of
the few that appear some belong to the hard rocks of the Cobe-
quid hills to the Southward; others may have been derived from
the somewhat similar hills of New Brunswick. On the summits
of the Cobequid hills and their Northern slopes, we find angular
fragments of the sandstones of. the plain below, not only drifted
from their original sites, but elevated several hundreds of fee
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above them. To the Southward and Bastward of the Cobequids,
throughout Colchester, Northern Hants, and Pictou, fragments
from these hills, usually much rounded, are the most abundant
travelled boulders, showing that there has been great driftage
from this elevated tract. Near the town of Pictou, where a thick
bed of a sandy boulder deposit oceurs, this is filled with large
masses of sandstone derived from the outerops of the beds on
higher ground to the north; but with these are groups of travel-
led stones often in the lower part of the mass. Near the steam
ferry wharf, in the town of Pictou, I observed onc such group,
consisting of the following, all laxge boulders and lying close to-
gether—two of red syenite, six of gray granite, one of compact
grey felsite, one of hard conglomerate, two of hard-grit. The two
last were probably Lower Carboniferous, the others derived from
the altered Silurian deposits. All may have been drifted by one
berg or ice-floc from the flanks of the Cobequid range of hills, In
like manner, the long ridge of trap rocks, extending from Cape
Blomidon to Briar Island, has sent off great quantities of boul-
ders across the sandstone valley which bounds it on the South and
up the slopes of the slate and granite hills to the Southward of
this valley. Well characterized fragments of trap from Blomi-
don may be seen near the town of Windsor ; and I have seen un-
mistakeable fragments of similur rock from Digby neck, on the
Tusket River, thirty miles from their original position. QOn the
other hand. numerous boulders of granite have been carried to the
Northward from the hills of Annapolis, and deposited on the slopes
of the opposite trappean ridge; and some of them have been
carried round its Eastern end, and now lic on the shores of Lon-
donderry and Quslow. Se also, while immense numbers of boul-
ders have been scattered over the South coast from the granite
and quartz rock ridges immediately inlund, many have drifted in
the opposite direction, and may be found scattered over the coun-
ties of Antigonish, Pictou, and Colchester. These facts show
that the transport of travelled blocks, though it may here as in
other parts of Ameriea, have been principally from the Northward,
has by no means been exclusively so; boulders having been car-
ried in various directions, and more especially from the more ele-
vated and rocky districts to the lower grounds in their vicinity.
Professor Hind has shown the existence of a similar relation be-
tween the boulders of New Brunswick and the hilly ranges of
that country.
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The following are the dircctions of the diluvial seratehes in a
number of locahtlcs in different parts of Nova Scotia :—
Point Pleasant and other places near

Halifax, exposure south, very dis-

-tinet strize, . S.20° E. t0 S.30°E

Head of the Basin, exposme south,

but in a valley, . E. & W. nearly.
La Have River, exposure S.E., S. 20@ W,
Petite River, exposure S, 8. 20° 1.
Bear River, exposure N, S. 30° L.
Rawdon, exposure N, 8. 25° L.

The Gore Mountain, exposure N,

two scts of striwe, respectively . S. 65° K. & S. 20° E.

Windsor Road, exposure not neced, S.S.E.
Gay’s River, exposure N., . Nearly 8. &N.
Musquodoboit Harbour, exposure S., Nearly S. & N.
Near Pictou, exposure K., in a valley, Nealy E. & W.
Polson’s Lake, summit of a ridge, . Nearly N. & 8.
Near Guysboro’, exposure not noted, Nearly S. & N.
Syduey Mines, Cupe Breton, expo-

sure S S. 30 W.*

The above instances show a tendeney to a Southerly and South-
easterly direction, which accords with the prevailing course in
most parts of North-eastern America. Local eircumstances have,
however, modified this prevailing direction ; and it is interesting
to observe that, while S.E. is the prevailing direction in Acadia
and New Bugland, it is exceptional in the St. Lawrence valley,
where the prevailing dircction is S.W.  Professor Hind has given
a table of similar striation in New Brunswick, showing that the
direction ranges from N. 10° W. to N. 30° E., in all except a
very few cases. On Blue Mountains, 1650 feet above the sea, it
is stated to be N. and S. As in Nova Scotia, N. W. and S. E.
seems to be the prevailing course. In a paper published in the
Canadian Naturalist, Vol. VL., No. 1, Mr. Matthew gives a table
of striation in the southern part of New Brunswick, in which the
South-east djrection is decidedly predominant, though there are
also some :n the South-west direction. In this paper will also be
found many intercsting facts as to the Boulder-clay of New Bruns-

¢ The above courses are magnetic, the average variation being
about 180 W,
Vou. VI. D * No. 2.
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wick, though the agency of a continental glacier is invoked to
explain some faets which in the sequel we shall find to admit of
a different interpretation. .

The travelled and untravelled boulders are usually intermixed
in the drift. In some instances, however, the former appear to
be most numerous near the surfuce of the mass, and their hori-
zontal distribution is also very irregular. In examining coast
sections of' the drift, we may find for some distance a great abun-
dance of angular blocks, with few travelled boulders, or both varie-
ties are equally intermixed, or travelled boulders prevail; and we
may often observe particular kinds of these last grouped together,
ag, for instance, a number of blocks of granite, greenstone, syen-
ite, ete., all lying together, as if they had been removed from
their original beds and all deposited together at one operation.
On the surface of the country where the woods have been removed,
this arrangement is sometimes equally evident; thus hundreds of
granite boulders may be seen to cumber one limited spot, while
in its neighbourhood they are comparatively rare. Tt is also well
known to the farmers in the more rocky distriets, that many spots
which appear to be covered with boulders have, when these are
removed, a layer of soil comparatively free from stones beneath.
These appearances may in some instances result from the action
of currents of water, which have in spots carried off the sand or
clay, leaving the boulders behind; but in many cases this is mani-
festly the original arrangemeut of the material, the superficial
layer of boulders belonging to a more recent driftage than that of
the underlying mass in which boulders are often much less abun-
dant.

Boulders or travelled stones are often found in places where
there is no other drift. For example, on bare granite hills, about
* 500 feet in height, near St. Mary’s River, there are large angular
blocks of quartzite, derived from the ridges of that material which
abound in the district, but which are separated from the hills on
which the fragments lie by deep valleys.

In Nova Seotia I have observed no beds with marine shellg,
though the Boulder-clay is often covered with beds of stratified
sand and gravel; and the only evidence of organic life, during
the boulder period, or immediately before it, that I have noticed,
is a hardened peaty bed which appears under the Boulder-clay on
the North-west arm of the River of Inhabitants in Cape Breton.
It rests upon gray clay similar to that which underlies peat bogs,
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and is overlaid by nearly twenty feet of Boulder-clay. Pressure
has rendered it nearly as hard as coal, though it is somewhat
tougher and more earthy than good coal. It has a shining streak,
burns with considerable flame, and approaches in its characters '
to the brown coals or more imperfect varieties of bituminous coal.
It contains many small roots and branches, apparently of conifer-
ous trees allied fo the spruces. The vegetable matter composing
this bed must have flourished before the drift was spread over
the surface. .

In New Brunswick, stratified clays holding marine shells have
been found overlying the Boulder-clay, or in connesion with it,
especially in the Southern part of the Province, where deposits of
this kind occur similar to those found in Canada and in Maine,
though apparently on a smaller scale. These deposits, as they
cecur near St. John, consist of gray and reddish clays, holding
fossils which indicate moderately deep water, and are, as to species,
identieal with those oceurring in similar deposits in Canada and
in Mapine. They would indieate a somewhat lower temperature
than that of the waters of the Bay of Fundy at present, or about
that of the Northern part of the Gulf of St. Lawrence.

In Bailey's Report on the Geology of Suuthern New Brunswick,
Professor Hartt has given a list of the fossils of these beds, as
seen at Lawlor’s Lake, Duck Cove, and St. John, which I re.
published with some additions in Acadian Geology.

These New Brunswick beds are strictly continuous with, and
equivalent to those which extend along the coast of New England,
and thence ascend into the Valley of Lake Champlain, while
on the other side they may be considered as perfectly representing
in character and fossils the Leda clay of Bastern Canada. They
are remarkably like both in mineral character and fossils to the
Clyde beds of Scotland, which are probably their equivalents,
The points of resemblance of the Leda clay of the coast of Maine,
and that of the St. Lawreace, and Labrador, were noticed by me
in my paper of 1860, already referred to, and have been more
fully brought out by Dr. Packard, who describes the Leda clay
as it occurs at several localities from Eastport to Cape Cod.
Along this whole coast it retains its Labradoric or Gulf of St.
Lawrence aspect, though with the introduction of some more
Southern species, and the gradual failure of some more arctic
forms. South of Cape Cod, as in the modern sea, the Post-plio.
cene beds assume a much more Southern aspeet in their fossils,
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the boreal forms altogether disappearing. For a very full exhi-
bition of these facts, I may refer to Dr. Packard’s paper.

The stratified sand and gravel of Nova Scotia rests upon and
is newer than the Boulder-clay, and is also newer than the strati-
fied marine clays above referred to. Its age is probably that of
the Saxicava Sand of the St. Lawrence valley.  The former rela-
tion may often be seen in coast seetions or river banks, and occa-
sionally in road cuttings. I observed some years ago an instrue-
tive illustration of this fact, in a bank on the shore 2 little to the
Eastward of Merigomish harbour. At this pluce the Jower part
of the bunk consists of clay and szad with angular stones, prin-
cipally sandstones. Upon this rests a.bed of fine sand and small
rounded gravel with layers of coarser pebbles. The gravel is
separated from the drift below by a layer of the sume sort of an-
gular stones that appear in the drift, showing that the ewrrents
which deposited the upper bed have washed away some of the
finer portions of the drift before the sand und gravel were thrown
down. In this section, as well as in most others that T have ex-
amined, the lower part of the stratified gravel is finer than the
upper part, and contains more sand.

In some cases we can trace the pebblesof the gravels to ancient
conglomerate rocks which have furnished them by their decuy;
but in other instances the pebbles may have been rounded by the
waters that deposited them in their present place. Tn places,
however, where old pebble rocks do not oceur, we sometimes find,
instead of gravel, beds of fine laminated sand. A very remark-
able instance of the connexion of superficial gravels with ancient
pebble rocks oceurs in the county of Pictou. In the coal forma-
tion of this county there occurs x very thick bed of conglomerate,
the outcrop of which, owing to its comparative hardness and great
mass, forms a high ridge extending from the hill behind New
Glasgow across the East and Middle Rivers, and along the South
of the West River, and then, crossing the West River, re-appears
in Rogers’ Hill. The valleys of these three rivers have been
cut through this bed, and the material thus removed has been
heaped up in hillocks and beds of gravel, along the banks of the
streams, on the side toward which the water now flows, which
happens to be the North and North-cast.  Accordingly, along the
course of the Albion Mines Railway and the lower parts of the
Middle and West Rivers, these gravel beds are everywhere exposed
in the road-cuttings, and may in some places be seen to rest on
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the Boulder-clay, showing that the cutting of these valleys was
completed after the drift was produced.  Similar instances of the
connexion of gravel with conglomerate oceur near Auntigonish, and
an the sides of the Cobequid mountains, where some of the val-
leys have at their Southern entrances immense tongues of gravel
extending out into the plin, as if currents of” enormous volume
had swept through them from North to South.

The stratified gravels do not, like the older drift, form a con-
tinuous sheet spreading over the surtace.  They occur in mounds
and long ridges, or eskers, sometimes extending for miles over the
country. One of the most remarkable of these ridgss is the
“ Boar’s Back,” which runs along the Westside of the Iebert
River in Cumberland. Tt is a narrow ridge, perhaps from ten to
twenty feet in height, and cut across in several places by the
channels of small brooks. The ground on cither side appears
low and flat.  For cight miles it forms a natural road, rough in.
deed, but practicabie with cave to a carriage. the gencral divection
being nearly North and South.  What its extent or course may
be beyond the points where the road enters on and leaves it. T do
not know; but it apprars to extend from the base of” the Cobe-
quid mountains to a ridge of sandstone that crosses the lower part
of the Hebert river. Tt consists of gravel and sand, whether
stratified or not T could not ascertain, with a few larze boulders.
Another very singular ridge of this kind is that running along
the West side of Clyde river in Shelburne county.  This vidge is
higher than that on Hebert viver, but, like it, extends parallel to
the river, and forms a natural road, improved by art in such a
manner as o be a very tolerable highway.  Along a great part
of its course it is separated from the river by a low alluvial flat,
and on the land side a swamp intervenes between it aud the higher
grownd.  Shorter and miore interrupted ridges of this kind may
also be seen in the country Northward and Eastward of the towa
of Pictou. In scctions they are scen to be stratified. and they
generally occur on low or ievel tracts, and in places where it the
country were <ubmerged. the surf’ or marine cwrrents and tides
might be expected to throw up ridges.  The presence of boulders
shows that ice grounded on these ridges, and i, probably by its
pressure, in some instances. modified their forms.  These eskers,
or = horse-backs.”™ must not, however, be confounded with glacier
woradnes, to which in struetnre they bear wo rescanblanee whai-
ever.

n*
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Tt is probably to this more modern part of the Post-pliocenc,
it not to a mare recent period following the clevation of the land,
that the bones of the mastodon found in Cape Breton, and des-
cribed in - Acadian Geology.” belong.

For many additional facts relating to the Post-pliocene of New
Brunswick. T may refer to the valuable paper by Mr. Matthew,
already mentioned.

4. Lower St. Lawrrence— North Side.

Duscriptions of the Post-pliocene deposits of this region are
containesl in several of my papers above cited, but I shall here
give a sunnmary of these. with the correetions and additional facts
obtained within the past few years. ’

Sugnewy fiver—1 have already. in part fivst, referred to
the glacial striation of this region, and perhaps no better example
-could be found of these lateral valleys along which ice seewms to
have been poured iuto the St. Lawrence from the North.  The
worge of the Saguenay is a narrow and deep cut, running nearly
NW. and S B or at right angles to the course of the St. Law-
rence. and of the Laurentian ridges. It extends inland more than
forty-five miles. and then divides into two brauches, one of which
is occupred by the coutinuation of the river to Lake St. Jolm, the
other by Ia-Ha Bay and a0 valley at its head.  Inthelower part
of its course, as far as Ha-Ila Bay. this gorge is from 50 to 140
fathoms deep. below the level of the tide in the St. Lawrence, and
iu some places the cliffs on its banks rise abruptly to 1500 feet
above the witer level, 3o that 1t extreme depth is vearly 2400
feet. while its width varies from about st mile to @ mile and a-
half.  The striated surfices and the roches moutonnées seen in
this worge and on the hills on its sides. to o height of at least. 300
feet. shew that in the glacial period a powerful stream of ice must
have flowed down this gorge into the St. Lawrence. though whe-
ther it was occupied by a glecier or constituted a fiord leading
from one. like mauy in Greenkwd, or was a1 strait traversed by
bergs, does not appear.  Posstbly. with different levels of the
land, these conditions may have alternated. T cannot imagine
anything more like what the Saguenay may have been at this
time, than the view of Franz Joseph Fiord in Eust Greenland,
brought home by the sccond German expedition to that country,
in the present year,™ wnd which, with other discoveries of thut

¢ Copived in the » Leisure Hour™ for November, 18TE,
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expedition soon to be published by Dr. Petermann, will go far to ve-
move the prevailing error as to Greenland being covered with a
universal glacier; whereas it seems to be a rocky and wostly
snow-clad country. with very large glaciers in its valleys.

The strikes of the gneiss on the opposite sides of the Saguenay
indicate that it oceupies a line of transverse fracture. constituting
a weak portion of the Laurentian ridges. and this has evidently
been smoothed and deepened by water and ice under conditions
different from the present, in which it is probable that the chan-
uel is being gradually filled with mud.  1ts excavation must have
taken place before the deposition of the thick bueds of marine
clay (Leda clay) which appear near its mouth aud in its tribu-
taries. sometimes passing into Boulder-clay below. and capped by
simd and gravel. Tt is indeed not improbable that in the later
Post-pliocene it was in great part filled up with such deposits,
which have been swept away in the cowrse of the re-clevation of
the land.

At Tadoussac. at the mouth of the Saguenay. where the under-
Iying tormation is the Laurentim gnedss, the Post-pliocene beds
attain to great thickness, but are of simple structure and slightly
fossiliferous.  The principal part 1= 2 stratified ssady clay with
few boulders. except in places near the ridges of Laurentian vocks,
when it becomes filled with numerons rounded blocks and pebbles
of mmeiss.  This forms high bhanks castward of Tadowssae. It
contains a few shells of Tellina Gramlandica and Leda truncata,
and a little indand, at Bergevon River, it also contains Cardaun
Islbendicam, Astarte clliptica. and Rhgnchonella psittacea. 1t
reseinbles some of the beds seen on the Seuth side of the river St
Lawrenee. ind has also much of the aspeet of tie Leda clay, as
developed in the valley of the Ottawa. On this clay there rest
in places thick beds of yellow sand and gravel.

At Tadoussae these deposits have been cut into a suceession of
terraces which are well seen uear the hotel and old church.  The
lowest. near the shore, is about ten feet high; the second, on
which the hotel stands; is forty feet; the third is 120 to 150 fect
in helght, and is uneven at top. The highest, which consists of
sl and graved, is about 230 feet in height.  Above this the
cowntry inland consists of bare Laurentian rocks.  These terraces
have been cut out of deposits, once more extensive. in the process
of elevation of the land; ;snd the present flats off the mowuth of the
Suemenay, would form a similar terrace as wide as any of the
others. if” the country were to experience another clevatory move-
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ment.  On the third terrace I observed a few large Laurentian
boulders, and some picces of red and gray shale of the Quebee
group, indicating the action of coast-ice when this terrace was
cut.  On the highest terrace there were also a few boulders; and
both terruces are capped with pebbly sand and well rounded gravel,
indicating the long-continned action of the waves at the levels
which they represent.

Murray Buy, de.—At Murray Bay, Petit Mal Bay, and Les
Eboulements, as noticed zbove, the system of Post-pliocene ter-
races is well developed.  On the West side of Murray Bay, the
Silurizam rocks of White Point, immediately within the pier, form
a steep cliff, in the middle of which is a.terraced step marking an
ancient sea level. At the end nearest the pier the sea has again
cut back to the old ¢liff, leaving merely a narrow shelf; but toward
the tnner side this shelf rapidly ¢xpands into the sandy flat along
" which the main road runs. and which is continuous with the lower
plain extending all the way to the head of the bay.  In this flat
the upper portion of the Post-pliveene deposit seems to consist
principally of simd and gravel, resting on stony clay. In the
former, which corresponds to the Saxicava sand of Montreal, I
found only « few valves of Tellicn. Gramlundice which is still
the most abundant shell on the modern heach.  In the latter,
corresponding to the Leda clay. which is best seen in some parts
of the shore at low tide. I found a number of decp water shells
of the following specics, all of which, except Spirorbis spivillom,
and Aploodite Granlandica. have been tound in these deposits
at Quebee and Montreal.

Fusus tornatus.
Trophon Scaluriforme.
Margarite helicina.
Cylichna occulta.
LPecten Islandicns.
Telline. cilcaren.
Leda truneata,
Senrivea rugosa.
Aphradite Greenlandice.
Iytilus edulis.

Myt avenaria,
Balunus Humert.
Spirorbis spirillian.
S, witrea.

Nerpule vermicnlaris.
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These shells imply a higher beach than that of this lower flat,.
which is not more than 30 fect above the present sea level.  Ac-
cordingly above this are several higher terraces, the heights of
which on the west side of bay are given in Section I. The
second principal terrace, which forms a steep bank of clay some
distance behind the main road, is 116 fect in height, and is of
considerable breadth, and has on its front in some places an im-
perfect terrace at the height of 81 feet. Tt corresponds nearly
in height with the shoulder over which the road from the pier
passes.  Upon it, in the remr of the property of Mr. Du Berger;
is a little stream which disappears under ground, probubly in a
fissure of the underlying limestone, and returns to the surface
only on the shore of the bay.  Above this is a smaller and less
distinet terrace 139 feet high. Beyond this the ground rises in
a steep slope, which in wany places consists of calearcous beds,
worn and abraded by the waves, but showing ne distinet terrace ;
and the highest distinet shore mark which I observed, is @ narrow
beach of rounded pebbles at the height of more than 300 feet ; but
above this there is a flut at the height of 448 feet.  This beach
appears to become a wide terrace further to the North, and also
on the opposite side of the bay. It probubly corresponds with the
highest terrace observed by Sir W.T. Logan. at Bay St. Paul,
and estimated by him at the height of 360 feet.

As already stated, three of the principal terraces at Murray
Buy correspond nearly with three of the principal shore levels at
Montreal ; and in various parts of Canada, two principal lines of
old sea beaches occur at about 100 to 150 feet, and 300 to 350
feet above the sen, though there are others at different levels.

In the Post-pliocene period the valley of the Murray Bay river
has been filled, almost or quite to the level of the highest terrace,
with an enormously thick mass of mud and boulders, washed
from the land and deposited in the sea bed during the long period
of Post-pliocenc submergence. Through this mass the deep val-
ley of the river has been cut, and the clay, deprived of support
and resting on inclined surtaces, bas slipped downward, forming
strangely shaped slopes. and outlying masses, that have in some
instances been moulded by the veceding waves, or by the subse-
qquent action of the weather, into conical mounds, so regular that
it is difficult to convince mauy of the visitors to the bay that they
are not artificial.  Sir W. E. Logau in his report on the distriet
has in my view given the true explanation of these mounds, which.
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may be seen in all stages of formation on the neighbouring hill
sides.  Their effect to a geological eye is to give to this beautiful
valley an unfinished aspeet, as if the time elapsed since its eleva-
tion had not been suflicient to allow its slopes to attain to their
fully rounded contour. This appearanee i= no doubt due to the
enormous thickness of the deposit of Post-pliocene mud, to the
uneven surfaces of the underlying rock, and possibly also in part
to the earthquake shoeks which have visited this region.

At the mouth of the Murray Bay River, the Boulder-cluy,
which rests directly on the striated rock surfaces. and which is a
true till, filled with the Laurventian stones and boulders of the
intand hills. though resting on Niluvian limestone, is evidently
warine, since it contains shells of Ledu triaientc; ind many of
the stones are coated with Bryozoa and Spirorbes. It is also ob-
servable that on the N.E. sides of the lmestone vidges the boul-
ders are wore numerons and larger.  Above the Boulder-clay
may in some places be seen a stratified sandy clay, which further
up the river attains w a great thickness. It containg Seccicava
rugosa. Lelline Graealandica, and Tellina calearea, as well as Lede
truncata. The most recent deposit is a sund or gravel. often of con-
siderable thickness. and in some of the beds of gravel the pebbles
are more completely rounded than those of the wodern beach.

T have already, in Section I, stated my reasons for believing
that the upper part of the valley of” the Murray Bay River may
have been the bed of a glacier flowing down from the inland hills
toward the St. Lawrence.  N.W. and S.K. strie attributable to
this elacier were seen at an clevation of 800 feet. and the marine
beds were traced up to almost the same height, above which, toa
height of about 1200 feet. loose boulders were observed and
glaciated vock surfiaces. but no marine deposits. It is probable,
therefore. that at a time when the sea extended up to an clevation
of 800 feet, the higher part of the valley may have been filled
with land ice.  Whether the beres from this, drifting down to-
ward the St. Lawrence. produced the N.W. striation observed at
a lower level. or whether at a previous period. when the kind was
higher, the ice extended farther down, may admit of doubt.
Certainly no land ice has extended to a lower level than about
800 feet, sinee the deposition of the marine boulder and Leda clay.

Very large boulders aceur in this vieinity. One observed on
the beach on the cast side of the Bay. is an oval mass of lime
felspar. thirty feet in circumference, lying like most other large
boulders in this region, with its longer axis to the N.K.
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Les IZhoulements.— At this place the Laurentian hills rise to a
great height near the shore, and the Post-pliocene beds present
the exceptional feature of resting on soft decomposed Silurian
shale (Utica shale).  This rock might indecd be mistaken for
drift, but for its stratification, and it must have been decomposed
to a great depth by subaerial action and subsequently submerged
and covered by the Post-pliocene beds. Its preservation is the
more remarkable that the clay overlying it contains very large
Laurentian boulders, which must have been quietly deposited by
floating ice. Only a few shells of Telline Granlandice were
observed in these elays. -

The remarkable series of teriiees seer at thls place, and noticed
in part first, rising to 900 feet i height, are all cut out of
the Post-pliocene beds and decomposed shale, and even the highest
presents large boulders.  In examining such terraces it is always
neeessary to distinguish between the clays out of which the ter-
races have been cut and the more modern deposits resting on the
terraces.  Both m:xyxcbntuiu fossils, but those of the original clay
are in this region mdstly of deeper water species than tho«e in the
overlying superficial beds.

I attribute the preservation of the thick beds of Boulder-clay
and the decomposed shale at Les Eboulements, to the fuct that
no transverse valley exists here, and that a point of high Lauren-
tian land projects to the North-East, so as to shelter this place
from forces acting in that direction. [ have observed this appear-
ance on the lee or South-west side of other projecting masses of
hard rock, and as the decomposed shale must be 2 monument
remaining from the Pliocene elevation of the land, it shews that
no powerful eroding foree had acted between that time and the
period of the N. E. arctic ice-laden currents.

It is perhaps deserving of notice that the thick beds of soft
material at Les Eboulements have been cut into many irregular
forms by modern subarial causes of denudation, and also by
landslips, which last have been in part connected with the earth-
quake shocks with which this part of the coast has been visited
more than any other district of Canada.

Above Les Eboulements, Bay St. Paul presents features simi-
lar to those of Murray Bay, aund then the Lawrentian Jand of
Cape Tourment comes boldly forward to the shore of the River.
Above this the conditions are similar to those observed in the
neighbourhood of Quebec.

(Lo be continued.)
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ON THE * COLONIES ” OF M. BARRANDE.

By Heswy Awniyse Nicnowsos, MDD, DSe., M.A, PhD., FRSE,
F.G.8, &eo Professor of Natural History and Botany in Univer-
sity College, "Tovonto.

The doctrine of ¢ Colonies,” propounded by M. Barrande, has
been long before the palxontological world, and is known, at any
rate by name, to all students of geology., It is doubtful, however,
if’ there is as clear a comprehension of this subject as its import-
ance would render desirable; and it may, therefore, be of inte-
rest to diseuss briefly the leading facts upon which this theory is
bused. In so doing, I shall take the necessary details from M.
Barrande’s © Défense des Colonies,” published in 1870, onc of
the most valuable of the many palacontological works of this dis-
tinguished obsevver, and 1 shall confine myself chiefly to a reswmé
of the faets thevein recorded and the deductions drawn therefrom.

I. Sus-prvisions or e SinuriaNx Rocks or Bourwmia.

The Silurian Rocks of Bohemia are deseribed by M. Barrande
as occupying an elliptical basin, the long axis of which has a
N.E., and 8.W. direction, and « length of 148 kilometres. The
breadth of the basin inereases gradually in passing from the N.K.
to the S.W., its minimum breadth being about 30 kilometres,
and its maximum about 74 kilometres. The Silurians of this
basin repose upon granitic and gneissic rocks, and dip inwards
towards a central line. The fossiliferous beds of the entire basin
occupy a far from considerable superficial arca; and their extent
—supposing them not to have been much denuded—would assign
to the Siluriun sea of Bohemia an area not exceeding 1-60 of the
superficies of the Adriatic.

The Silurian rocks of the entire basin admit of separation inte
two primary divisions, an /aferior and a Superior division, cor-
responding respectively to the Lower and Upper Silurian Rocks
-of Sir Roderick Muichison. The Inferior Division is composed
principally of schists and quartzites; or, as we should say, slates
and grits or graywackes, and is wholly destitute of ealearcous
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matter, exeept oceasional coneretions of carbonate of lime. The
Superior Division is composed almost entirely of calearcous mat-
ter, with merely subordinate bands of schists and quartzites.
BEach division ean be satisfactorily broken up into four sub-divi-
sions (étages), grounded solely upon the characters of their con-
tained fossils, and lettered in ascending order :—

The étages of the Inferior Division are A, B, C., D. The
étages of the Superior Division are E., F., G., H. ILach of the
fossiliferous sub-divisions can be further broken up into minor
groups or “bands,” distinguished by the smaller letters of the
alphabet, as shown in the annexed table.

Etages A. & B., the lowest of the Inferior Division, arc com-
posed of semi-erystalline rocks and conglomerates, and are unfos-
siliferous. They are termed by Barrande the © Azoic Ktages,”
and are considered by him as forming the base of the Silurian
Series. It is, however, more probable that they should be re-
garded as being truly of Lower Cambrian age.

Etages C. D. E. F. G. & H. are fossiliferous. Etage C. is the
well-known ¢ Primordial Zone” of Bohemia, corresponding with
the Menevian beds of Britain, and characterized by primordial
trilobites of the genera Puradowxides, Olenus, Conocoryphe, Ellip-
tocephalus, &e. It should probably be regarded as Upper Cam-
brian. .

Etage D. contains Barrande’s so-called ¢ faune second” or
second fauna, and must correspond with the Llandeilo and Cara-
doc beds of Britain. Etages E. F. G. & H. are characterized by
asingle fauna termed by Barrande the « faune troisi¢me " or third
fauna; and they correspond collectively to the Upper Silurian
Rocks of Britain.

The precursors (* avanteureurs’) of this “third fauna™ in
the last portions of the period of the *“second fauna " are termed
by Barrande the “colonies.”” They are in the form of bands
which are enclosed in the massof étage D towards its higher part,
and which are thus stratigraphically Lower Silurian, but which,
nevertheless, contain & predominance of fossils characteristic of
the “third.-fauna,” and thus come paloontologically to belong to
the Upper Silurian serics. They abound especially in the band
d 5, occurring also in d 4, and about twenty of them are known
in all. The subjoined table shows in a summary form the
general subdivisions and lithology of the rocks of the Bohemian
basin, with the principal characteristic fossils:—
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II. DisTrRiBUTION OF THE COLONIES.

The colonial zone occupies a great part of the superficial area
and vertical thickness of the band d 5, forming an elliptical zone
or belt concentrie with the calearcous rocks of the Upper Silurian
basin. From this basin the colonial zonc is generally separated
by schists and quartzites, which form the summit of ¢ 5, and
which contain no fossils of an animal nature. On the surface of
this zone the colonies are distributed in concentric but discon--
tinuous lines, with irregular intervals between. Hach colony is
in the form of a lenticular mass, of which the length enormously
exceeds the breadth and thickuess; and the phenomena of their
distribution and their relations to the surrounding rocks prove
plainly that they cannot be explained by invoking the agency of
mechanieal disturbance or faults.

Several interbedded traps are found in the colonial zone, regu-
larly interstratified with the colonies, and similar beds are found
in band ¢ 1 at the base of Etage B. They all have the form of
elongated lenticular masses thinning out at both extremities. As
the Silurian rocks of Bohemia form a basin, the colonics are, as
a matter of course, found on both sides of the central group of
caleareous rocks (Upper Silurian). With the exception of the
« Colony Zippe,” which is found in d 4, all the colonies are found
in the lower portion of d 5; and, like the rocks amongst which
they are situated, they dip inwards towards the axis of the basin.

III.—LirnoroaY oF THE COLONIES COMPARED WITH THAT
. OF BANDS ¢1,¢2,d4, & d5:

A. Bund, ¢ 2.—This band is the sécond subdivision of Etuge
L., and is composed maiuly of continuous beds of limestone, often
fetid, almost black in colour, and chiefly composed of the debris
of Crinoids. The beds of limestone are separated by thin courses
of impure shules containing a few graptolites. Lithologically e 2
differs most markedly both from band ¢ 1 and from the colonies;
but nevertheless the palecontological relationships of the colonial
zone are far stronger with ¢ 2 than with e 1, though the mineral
characters of ¢ 1 are identical with those of the colonies.

B. Band ¢ 1:—Bund ¢ 1 constitutes the stratigraphical base
of Etage B. or of the Upper Silurian Series of Bohemia. It
consists wholly of Graptolitic Schists, enclosing calcareous spher-
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oids or ** anthracolites” and having intercaluted beds of trap. Its
thickness is very variable, sometimes exceeding 600 metres, and
it is always much thicker than band e 2.

Lithologically, therefore, as well as in possessing interbedded
traps, e 1 differs greatly from ¢ 2. In the sume way, the paleon-
tological differences between the tyo are sufficiently well marked,
though they are united by many specific connexions.  Bach, how-
ever, has its own fauna, and the richness of the two is very
unequal.  Thus, e 1 possesces but 15 Trilobites, whilst ¢ 2 has 81
species; ¢ 1 has yiclded no more than 149 Cephalopods, whilst ¢ 2
has yiclded the extraordinary nmmber of 665 species; and sim-
ilar differences are found in the Gasteropods, Bivalves, and
Brachiopods.  Still, the propriety of retaining ¢ 1 amd ¢ 2 on the
same stratigraphical horizon is shown by numerous palaontologi-
cal relationships, amongst which may be mentioned the fact that
GS Cephalopods are common to the two divisions.

C. Bund & 3:—Band d 3 wnderlics band ¢ 1, and forms the
summit of Iitage D., or the highest division of the Lower Silurian
Series of Bohemia.  Its upper portion has a thickness of 100
metres and is composed of alternating thin beds of gray schist and
quartzite (graywacke). It is remarkable in being wholly desti-
tute of fossils of an animal nature, having yielded nothing more
than a few ~Fucoids". This thick deposit, therefore, corresponds
with a prolonged and total intermission of the Silurian fauna of
the Beliemia area.

The thickness of this unfossiliferons formation might serve as
an approximate measure of the time which clapsed between the
tast appearance of the colonial fauna and the definitive appear-
ance of the third fauna™ (Upper Silurizn fauna).  In certain
localities, however; this unfossiliferous mass appears to huare un-
dergune purtinl deandition, prior to the deposition of ¢ 1.

It may ve remarked here that the above observation of M.
Barrande would seem to indicate « want of conformity between
Etage D. and Etage B., such as is found in many other countries
between the Lower and Upper Silurian rocks.  If this be so, the
interval between the colonial fauna and the introduction of the
third fauna may have becn indefinitely lonz, and cannot even be
approximately measured by the thickness of the upper part of
5. ‘

Below this unfossiliferous series, band & 5 is composed of masses
of argillaccous schist of different tints, sometimes with subordi-
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nate beds of quartzite. Tn all cases, with the exception of the
colony Zippe, the colonies are interealated in this portion of & 5;
and there are also numerous beds (** coulées ™) of trap at various
horizons. As will be seen immediately, this portion of d 5 is
chiefly distinguished from the beds of the colonies by the fiact that
the schists are almost wholly destitute of graptolites.

D. The (olonies.—The colonics. as just remarked, are situated
in the schistose lower portion of & 5, and they are lithologieally
absolutely undistinguishable from band ¢ 1, consisting of grapto-
litie schists with calearcous coneretions and interbedded traps.
The following distinetions, however, may be noted as compared
with e 1:—

1. The thickness of the colonies is always mueh less than that
of band ¢ 1; and there are fewer alternations of the graptolitic
schists with the traps.

2. Certain colonies are composed entirely of schists without
traps.

3. In some colonies (e. g. Colony Haidinger and Colony Cotta)
there are bands of wray schists and quartzites like those of d 5.

4. The calearcous concretions are generally rirer in the colonies
than in the band ¢ 1, and they even appear to be wanting in some
colonies, especinlly in the decpest (e g. m the Colony ITaidinger.)

E. Buand d, 4:—7This band is composed of impure schists,
which are always highly wicaceous and deeply coloured, brown,
gray or bluck. Though fissile, they are wmuch less homogencous
and papery (- feuillétes ) than these which constitute the supe-
rior band d 5. Somectimes there are interealated beds of quartz-
ite, and accasionally there are interbedded sheets of trap.  There
is only one colony in d 4, namely the Colony Zippe, situated with-
in the ramparts of Prague.  This colony differs from all the rest
by its being entirely compased of a lenticular mass of limestone,
about 25 centimetres thick, intercalated in the midst of regular
alternations of schist and quartzite.

IV. PanzoNtonoGicat, REnaTions orF Tne CoOLONIES.

From what has preceded, it is evident that stratigraphically
the colonics belong to the Lower Silurian series, and we have now
to enquire what relationships can be shown to subsist between the
colonial fiuna and the second and third fauna respectively.  The
specific connexions of the colonial fauna, when examined in de-
Vou. VI. . S No. 2.
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tail, will then be found to be most close and intimate with the
first phases of the third fanua (Upper Silurian), so that palaeon-
tologically the colonies must be regarded as truly Upper Silurian.
This result will be brought out by a comparison of the fauna of
the colonies with that of the Lower and Upper Silurian periods
respectively :—

. Spectfic cannexions between. the Colonics and the Second
Funn —As yet only two colonies are known in which there is
any intermixture of the chiracteristic forms of the seeond fauna
(l.ower Silurian) with those of the colonial fruna, i e. with those
of the third finma (Upper Silurian). Thus, out of seventeen
species in the colony Zippe, there ave four species representing the
second fauna, with twelve species belonging to the hird faunu,
On the other hand, in the colony d'Avchiac there are only two
species of the third fauna (viz. Curdiole interrupta and Grapto-
Tites priodon ?). It is quite clear, therefore, that the celonial
fauna, as a whole. has very slixht connexion with the second or
Lower Silurian fauna.

B. Specific conncxions betiween the Colonies and the Third
Fauna.—TIn showing the specific connexions hetween the colonies”
and the third or Upper Silurian g, it wiil be advisable to
review bricfly the different orders of fossils represented in the
Stlurizn basin of Bohemia.

@. Lishes.—No traces of fishes have bren detected in the colo-
nies or in the whole of the Lower Silurian series, sud their only
indubitable remains ocenr in Etages F and G. whick have hardly
any connexion with the colonivs.  (Altogether five fishes have
been discovered in the Upper Silurians of Bohemia, viz. Coccos-
teus primus, C. Aqassizi. Asterolepis Bohemicus, Gampholepis
Puanderi; and Cienacanthns Bolemicus.)

b. Crustaceans.—These ave principally trilobites. The trilo-
bites of the colonies, not taking into account the four species of
thie sccond fauna, arc referable to eight spectes and seven genera.
all belonging to the third fauna.  The trilobites are. therefore,
very limited in number, and their paucity agrees perfectly with
the small number of these crustaceans in the first phase of the
third faungw, 7. e. in ¢ 1, in which only fiftecen species are known.
On the other hand 5 and € 4 have together furnished about
cighty trilobites peculiar to the last phases of the sccond fauna.
The remaining Crustaceans of the colonixl fauna are Pierygotus
Bohemicus, Ceratiocaris incqualis, Entomis migrans, and Apty-
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chopsis (Peltocaris) primus, all of which reappear in the third
fauna. Ceratiocuris, however, occurs in d 5. Aptychopsis (or
Peltocaris, Salter, us it more probably is) occurs in the Scotch
Upper Llandeilos, whereas in Bohemia it is confined to the base
of the Upper Silurians (¢1 and ¢ 2) and to the colonics. A
similar, if not identicul form, however, has recently been disco-
vered by Mr. Lapworth in the Scotch Silurians, high up in the
serics, and I have found another closely similar form in the sand-
stoue of the Coniston series (Caradoc) of the north of England.

c. Cephalopodu.—This cluss of fossils, as is well known, has
been un object of M. Barrande’s especial study, and his results
are, therefore, of the highest value and interest.  The Ceplalo-
poda are represented in the colonial fauna by thirty-six speeies,
of which all except species of Cyrtocera are referable to the genus
Orthoceras.  The Cephalopods, therefore, abounded in the colo-
nial fauna, and this again agrees with the state of things in the
carlier portion of the third fauna.  On the other hand, bands 5
and d 4, though much thicker than the colonics, have only yiclded
altogether cighteen speeies of Cephalopoda, the paucity of these
fossils thus contrasting strongly with the abundance of trilobites.
It should also be remarked that the small representation of the
genus Cyrioceras in the colonies (only two species being known)
contrasts very strongly with the total absence of the genus in the
seecond fauna, and its great abundunce in the carlier phases of the
third fauna, twenty-six species oceurring in ¢ 1, and no less than
201 species in ¢ 2. Lastly, of the thirty-six specics of Cephalo-
poda in the colonies, not one is specifically identical with any form
known in the second fauna.  On the contrary, thirty-one species
reappear on different horizons in the third fauna, the remaining
five species being peculiar to the colonies.

d. Pteropodu.—OQuly two species of Ilyolithes occur in the
colonies, and both reapuear in the first phase of the third fruna.
Neither oceur in d 3, though various other Pteropods oceur in
this baund.

e Gusteropoda.—Onuly ten species, belonging to cight genera,
have hitherto been found in the colonics (almest all in the Colony
d’Archiac). No species is common to the colonies und the second
fauna, but the genus Plenrolomaria occurs in both. All the
colonial species, however, reappear in the third fauna; and their
rarity in the colonies agrees fully with their comparative seareity
inel.
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J- Brachinpodu.—Only fifteen speciesof Brachiopods are known
in the colontal fauna, and these aceur in three colonies only.  The
brachiopods are, therefore. poorly represented ; but the following
conclusions may be drawn from such as are present: Firstly, five
genera and cight species suddenly occur in the Colony Zippe, in d 4.
which band hardly contains anything else but Orthides.  Secondly,
the colonies contain the genus Spirifer, which is not kunown at
all in the second fauna of Bohemin, and is equally very rare in
the Lower Silurian of other countries. The genus, however, i3
abundantly represented in the first phases of the third fauna.
Thirdly, we meet in the colonies with Atrypa reticularis, which
is equally unknown in the second fauna of Bohemia. and is com-
paratively rave in the Liower Silurian series elsewhere.  On the
other hand, it is a characteristic species of the Upper Siluriam
series from its base almost to itssummit.  Fourthly, of the total
number of fifteen species, anly one is exclusively eolonial, and that
doubtfully su. Fourteen species, therefore, establish the connex-
ion with the third fauna.

g- Lemellibranchintu.—The most remarkable forms of this
class in the colonies belong to the genus Cardiole, the most im-
portant species being Ol fbrose. Sow, . interrupta, Sow, C.
gibbosie, Barr., and C. nigrans. Barr.  Not one of' these species
is found in any formation belonging to the second fauna, but all
reappear at different horizons in the third fauna.

L. Graptalites—These are very abundaut in the colonies. and
show many points of affinity with those of the third fauna.
whilst * they have only few affinities with those of the contempo-
rary phases of the sccond fauna”™  Twenty-one species of Grap-
tolites occur altogether in the colonies, and they give rise to the
following conclusions :—Firstly, not oune species of the colonial
fauna c:m be positively asserted to occur in the second fauna tLower
Silurian).  Secondly, fourteen species of the twenty-one reappear
in band ¢ 1, and of these six pass on into ¢ 2. There remuins
seven forms which are peculiar to the colonial zone. and these are
found exclusively in the Colony Archize.

The Graptolites, therefore, contribute largely to establish the
connexion between the faunwe of the colonics and of the Upper
Silurian rocks of Bohemia, no single form being certainly known
to be identical in the colonies and the contemporary phases of the
second fauna. It is to be noted, however, that the Graptolites of
the colonies, #s well as those of ¢ 1 and e 2, show upon the whole



Noi 2]  THE “COLONIES” OF M: BARRANDE. 1949

most strongly marked affinities with those of the Lower Silurian
rocks of Britain and America. This is especially shown by the”
occurrence of the genera Diplograpsus, Climacograpsus, and
Rastrites, none of which is known to be represented in the Upper
Silurian of any other country except Bohemia. Not only is this
the case, but a large number of the species of Etage B are iden-
tical with those of the Caradoe beds (Coniston mudstones) of the
north of England, and of similar strata in the south of Scotland.
I shall, however, elsewhere endeavour to show that the Grapto-
lites of Bohemia were introduced by emigration from the British
area.

t. Crinoids—No certain remains of Crinoids have been hither-
to detected in the colonial zone, except in one doubtful instance.
It should be noticed, however, that Crinoids are very rare in the
second fauna, whilst there are several species of Cystideans. On
the other hand, crinoidal fragments are extremely abundant in
¢ 1, although the number of specific forms seems to be very small.

Jj- Corals.—Corals have hitherto been found in only one colony,
and here there is only one indubitable species, viz., Culamopora
(Favosities) alveolaris.  As no corals of this group are kuown in
the second fauna, and as they ure common in the earlier phases
of the third fauna, this establishes another link between the latter
and the colonial fauna.

C. ReLaTIoNsHIPS OF THE CoLONIAL Faunxa as A WuoLE.

Regarded as a whole, the following conclusions may be drawn
from a study of the fossils occurring in the colonies :—

1. Altogether 110 species of fossils are known to occur in the
eolonies, and although this number is still incomplete, it is to be
remarked that the total is little smaller than that of band d 5, in
which the colonies are situated, and in which 130 fossil species
are known in all. It is a very singular fact, therefore, that these
110 species should be “cantoned ™ so to speak, amongst 130
species belonging to the older second fauna.

2. The indcpendence of the colonial fauna, in spite of its
general connexion with the third fauna is shown by the existence of
fourteen specics exclusively confined to the colonies.  This number
indicates the amount of extinction which took place iu the inter-
val between the last colony and the definitive appearance of the
third fauna in Bohemia. It is to be noticed, also, that it is the

R
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numerically largest families, namely, the Cephalopods and Grap-
tolites which have suffered most,in the way of extinetion,

3. T'he colonial fauna is related to the second fauna by no more
than four species, all Trilobites, and all found in one colony.

4. Cn the contrary, the specific conneetions between the colon
ial fauna and the third fauna are represented by ninety-two spe-
cies. or eighty-three per eent. of the total of colonial species.

5. The same relationships are shown by the general facies of
the fossils, irrespective of speeifie identities.  Thus, the last phases
of the seeond fanua are characterised by a predominance of Lri-
lobites and by the rarity of Cephalopods and Graptolites. Ou the
other hand, the colonies and the first phases of the third fiuna
were characterised by the rarity of Trilobites and the abwadance
of Cephalopods and Graptolites.

6. These results lead incvitably to the conception that the
species of the colonies have been introduced into Bohemia by
migration from a foreign area. This conception becomes more
certain’ by a comparison of the colounial fuuna with the Silurian
fauna of other countries, by which it appears that many colonial
species existed in the Lower Silurian scries of the British area,
that is at a persod earlier than the date of their appearance in
Britain.

V. PanzEoxrorocical. REvLATioNs BETWEEN THE COLONIAL
FaunA AND THE SiLUriax Fauna or Britais.

The connexions between the Silurian fawna of Brituin and
Bohemia are two-fold, direct and indirect. The direct connexions
are shown by the fuct that several of the colonial species of Bo-
hemia are found existing in Britain in the “second faunn,” i.e.
in the Lower Silurian period. The indirect connexions consist
in the fact that some of the Lower Silurian species of Britain are
found in Bohemia, not in the colonies, but in the third fauna, i.e.
in the Upper Silurian period.

The following table shows the number of speeics which are
common to the Lower Silurian of Britain, the colonies, and the
Upper Silurizn of Bohemia, but which are wholly wanting in the
Lower Silurian (second fauna) of Bohemia :—

Chicrurus bimucronatus, Murch.

Spheerexochus mirus, Beyr.

Atrypa veticularis, Linn.
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Strophomena (Lepteena) cuglypha, Dalm.
Curdiola interrupta, Sow.

Graptolites lobigerus, McCoy. (= G. Becki, Barr.)
Nilssoni, Barr.

————— priodon, Barr.

——————— Bohemicus, Barr.

colonus, Barr.

— Rocmert, Barr.

Rastrites pereqrinus, Barr.

To these I may add, Climacograpsus teretiusculus, His., Grap-
tolites turriculutus, Barr,, G. Sedgqwickii, Portl,, Diplograpsus
JSoliwm, Mis., and Diplograpsus palmens, Barr.

Of the ubove cleven species enumerated by M. Barrande as
common to the colonies and the Lower Silurians of Brituin, six
reappear in the Upper Silurian of Britain, and all are found in
the third fauna (Upper Silurian) of Bohemia. M. Barrande,
thercfore. coneludes that these species play the sume part of pre-
cursors m the two countries compared ; and he believes that a
common centre of diffusion for these species must have existed
somewhere between Britain and Bohemia. It should be re-
marked. however, that of the above ecleven species, four of the
Graptolites (viz. G. lobigerus, G Nilssoni, G. Bokemicus, and
Rustrites peregrinus) are not known, as crroneously believed by
M. Barrande, to occur in the British Upper Silurian series; nor
are any of the five species added by myself to the above list. It
should also be noticed that there is great doubt as to the pro-
priety of the introduction of Curdivla interrupte into the above
list as ocewrring in the Lower Silurian in Britain.  On the con:
trary, it 1s becoming extremely probable that all the rucks in
which this fossil oceurs in Britain are truly of Upper Silurian
age. .
The following table shows the species of fossils which are found
in the third fauna of Bohemia (Upper Silurian), but which
existed at an earlier date in the Lower Silurian of Britain :—

Crustaceans.
Celdymene Blumenbachii, Brongn.
Stewrocephalus Murchisont, Barr.

Cephalopods.
Orthoceras conulatum, Sow.
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Brachiopods.
Atrypa marginalis, Dalm.
Cyrtia trapezoidalis, Dalm.
Leptana sericea, Sow.
transversalis, Dalm.
Orthis elegantula, Dalm.
hybrida, Sow.
Strophomena depressa, Sow.
pecten, Linn.
Graptolites. !
" Graptolites convolutus, His.
turriculatus, Barr.
Diplograpsus palmeus, Barr.
Rastrites Linneel, Barr.
Retiolites Geinitzianus, Barr.
Corals.
Fayosites alveolaris, Blainv.
Halysites catenularius, Linn.
Heliolites interstinctus, Wahl.
tubulatys, Lonsdale.
Of the above twenty species thus enumerated as common to
the Upper Silurians of Bohemia and the Lower Silurians of
Britain, four species are found in the Llandeilo, all (with the
doubtful exception of Retiolites Geinitzianus) are found in the
Caradoe, and fifteen species occur in the Llandovery rocks of the
latter country. Not one of these species, on the other hand, is
found in the corresponding rocks of Bohemia, namely in the
second fauna. These species, therefore, go to show that ¢ the
elements of the third fauna of Bohemia, which are represented in
the colonial fuuna, existed in notable numbers in a foreign coun-
try, at 2 time when the second fauna still predominated in the
Silurian basin of Bohemia. These species thus establish an
_indirect connexion between the sccond fauna of Britain and the
colonies of Bohemiu.

VI. GENERAL CONCLUSIONS.

As to the general conclusions which way be deduced from the
whole of the above facts, it will be sufficient to give briefly the
series of propositions laid down by M. Barrande, merely remark-
ing that these conclusions are in the main warranted by the facts,
and that any subsequent modifications are not likely to affect their
general tenor.
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In the first place, it seems certain that during the existence of
the last phases of the second fauna in Bohemia, the first phases
of the third fauna had become more or less fully developed in
.some other country hitherto unknown.

Starting from this centre of diffusion, migrations must have
taken place at different epochs into Bohemia, during the whole
of the deposition of the thick band d 5.

On every occasion these migrations must have given rise to
colonies, which are placed on the same horizon, and consist of
graptolitic schists, almost always accompanied by flows of trap,
and often containing calearcous concretions.

In consequence of inauspicious conditions, and from the cessa-
tion of these schistose and calcareous deposits, all the colonies
must have enjoyed a relatively short existence during the period
that the Bohemian area was occupied by the second fauna.

The appearance of the colonies coineiding constantly with the
graptolitic deposits, we ure compelled to attribute both equally to
the influence of currents arising in the same quarter.

The introduction of intermittent currents into the isolated
basin of Bohemia seems to have been caused by oscillations of
the land, connected with the production of the traps which occur
80 frequently in bands d 5 and e 1.

In all cases, the colonial species appeared on different horizons
without being able to estublish themselves permanently in Bohe-
mia during the last phase of the second fauna.

After the complete extinction of the second fauna, however,
and after a prolonged intermission, during which the Bohemian
basin appears to have been deserted, a new immigration, arising
from the same foreign centre, must have invaded the Bohemian
sea, and must have succeeded in permanently establishing itself
there. (I may remark here that few palaeontologists would admit
that the presence of a considerable mass of unfossiliferous beds in
the midst of a fossiliferous secries, necessarily implies a period
which life did not exist, as above assumed by M. Barrande.
More probably the local conditions were such as to cause a local
migration of the existent fauna, or such as not to allow of their
preservation in a fossil condition. There certainly do- not seem
to be sufficient grounds for the assumption that the whole of the
second fauna of Bohemia died out during the deposition of the
upper part of & 5, and the absence of fossils: might be partially
sccounted for by the lithological nature of the deposits in ques-
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tion. whieh are stated by Barrande to consist chiefly of gray-
wackes and grits (*“quartzites ).  Lastly, there are indications
that ¢ 1 is superimposed uunconformably upon d 6, in which case
the interval between the second and third faunas may have been
an cnormously long one, and some intermediate deposits may be
missing.)

The above definitive introduction, constituting the fivst phase
of the third or Upper Silurian fauna, must have taken place
during the deposition of the band ¢ 1, the basement band of the
superior division, which agrees lithologically with the colenies in
being composed of graptolitic schists with calearcous coucretions,
alternating with sheets of trap. .

It is clear that the interpretation of the facts rests chiefly on
the hypothesis of migrations.  Most geologists now admit the
doctrine of migrations, and Bohemia more than .my country pre-
sents us with proofs of its truth.

Thus, M. Barrande has shown that the Bohemian basin of
Silurian times was separated by natural barriers from the con-
temporancous acean which covered the great northeru zone of
Europe aud America.  This is shewn by the specific differcnees
between many of the forms such as the Cepliwdopoday of these
areas; but the occurrence of' some species common to Bohemia
.and Northern Jurope has also shown that there must have existed
temporary communications between these different regions.  Fur-
ther, M. Barrande has shown oMem. sur e Reapparition du
genre Arethusinet, 1868,y that although the colonies are the most
striking examples of the intermittent appearance of specics in
Bohemia, there exists besides in the sume basin a considerable
number of speeies equally intermittent, and belonging to different
classes of fossils.  This was particularly shown by the occurrence
of four Trilobites and one Cephalopod, which existed in o 1, at the
commencement of the second fauna, completely disappeared during
12.d 3, and d 4, and reappeared in d 5 at the close of the seeond
fauna, their reappearance coinciding precisely with the introdue-
tion of the colonies into the basin.

Both these circumstances can be explained by the same liypo-
thesis, namely by supposing a temporary communication to be
formed between the Bohemian basin and other seas.  This hypo-
thesis would not only explain the veappearance of the above-men-
tioned species after the lapse of a vast period of time, but would
also allow of the alnost inevitable introduction of various other
new forms into the same basin at the same time.
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- We have, then, on the one hand, the fact that the Silurian
basin of Bohemia was isolated and separated from other regions,
over which successively existed the three general faunas charac-
teristic of the Silurian period (with the Upper Cambriani.  On
the other hand, divers well established facts demonstrate the co-
existence of a certain number of identical speeies on corresponding
horizons in countries geographically widely removed from one
another.  This co-existence can only be explained by the effect of
migrations.

- We may suppose, therefore. that the repeated introduetion into
Bohemia of species which are equally eharacteristic of the colo
nice and of the third fauna, may be explained by having recourse
to the phenomenon of migrations. We may also suppose that
the intermittent appearance of the colonies may be attributed to
oscillations of the land during the last phases of the second tauna,
the occurrence of such oscillations being testified by the frequent
intercalation of traps in the beds in question (viz. in o 5).

Lastly, we may define the phenomena of # colonies ™ as con-
sisting in “* the co existence of two general faunze, which. con-
sidered in their entirety, are nevertheless suecessive.”

THE WHALE OF THE ST. LAWRENCE.

vy bre J. W, Axpersoy, President of the Literary and Historical
Society of Quebece.

In the early history of Canada, the whale and walrus fishery of
the Gulf of St. Lawrence was of no inconsidersble influence,
giving employment to many of the Basque and Breton fishermen,
and being one of the best nurseries for French semmen  In later
times when the walrus had become entirely extinet, the whale
fishery was prosecuted with energy by the Canadians, especially
of the District of Guspe; and Bouchette, writing in 1832, says:
“The whale fishery is carried on with some success by a few
active and enterprising inhabitants, who are almost exclusively
cmployed in this kind of fishery. Four or five schooners, manned
each with from cight to twelve able and skilful persons, are occu-
pied in whaling during the summer months.  This business yields
about 18,000 gallons of oil, whieli is principally sent to Quebec.
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The number of hands employed in reducing the blubber to oil,
preparing casks, and other incidental labour, may amount to.
about 100.”

Mr. Frank Austin, a few years ago, read a paper to the Lite-
rary and Historical Society of Quebee, on ¢ Some of the Fishes
of the St. Lawrenee.” In this paper, published in the ¢ Tran-
sactions ™’ for 1866, it is stated that it gave profitable employ-
ment to a good many schooners of from seventy to eighty tons
burthen, each manned by eight men. Bach schooner carried two
boats, twenty feet long, narrow and sharp, with a pink stern.
There were two hundred and twenty fathoms of line to each boat,
and the proper supply of harpoons and linees. The species caught
was that commounly called the Zumpback, and each on an average
produced three tons of oil. The mode of capture was somewhat
different from that practised byithe whalers who resort to Davis’
Straits and Greenland, and it is said that any active man, accus-
tomed to the management of boats, could soon become proficient.
When approaching the whale in the boats, the men used paddles
instead of oars, finding that less noise was made, and that they
were thus surer of their prey. It would appear that the whale
of the St. Lawrence was even more ecasily captured than that of
Greenland, being if anything more timid and stupid when once
harpooned, for sometimes within fifteen minutes after they had
been struck, their huge bodies rolled like helpless logs on the
water. The oil yielded in 1864 by the Guaspe fishery was of the
value of §17,000. We have no means at hand to say what the
returns have been since then, but we have reason to fear that like
the porpoise fishery, the capture of the whale has not received
that attention which it deserved, nnd that unless new life be im-
parted, it will altogether cease to be prosecuted uas a regular and
remuunerative branch of sational industry. The valuable walrus
fishery was lost by ignorance, which led to the complete extinec-
tion of the animal iu the St. Lawrence. The whale fishery stands
a chance of abandonment from apathy.

We were struck on reading Sir Richard Boununyecastle’s book,
published in 1845, by remarkisg the number of whales which he
saw-on his voyage up and down the St. Lawrence, between Gaspe
and Kamouraska. Certainly they do not -now frequent the St.
Lawrence in such abundance.

In the Canadiun Magazine, vol. 1, page 283, will be found as
follows :—*“ About the middle of September (1823) a large whale
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found its way up the St. Lawrence till nemly opposite the village
of Montreal, where it continued to play itself for several days,
not being able, from the shallowness of the water, to navigate its
way down the river. IHaving attracted the notice of the inhubi-
tants, several enterprising individuals put off in boats with some
whale-fishing materials in pursuit of it; and at last after nearly
a week’s exertion it was harpooned by Captain Brush of the Tow
steamboat. It was immediately dragged ashore, and exhibited in
a booth fitted up for the purpose, for the gratification of the in-
habitants. It was found to measure forty-two feet eight inches
in length, six feet across the back, and seven feet deep. It has
since been conveyed to Three Rivers and Quebee for the sume
purpose.”

Early in August of this yeur (1871) two whales were seen
sporting on the shores of the Gulf, and a Mr. Chabot, and an
Englishman, who claim to have invented a gun harpoon (on Capt.
Manby's principle), brought their gun to the shore and discharged
the harpoon. As the whale instantly disappeared, and as the
rope returned to the shore without the harpoon, they were under
the impression that the whale had been struck.  Some days after-
wards, the government steamer ¢ Druid ’ being down the North
Chaunel, saw something on the beach at St. Joachim, which they
thought at first was a boat, but on nearer approach it was dis-
covered to be a whale.  Ropes were attached to the jaw and tail,
and the huge animal was towed to the Police Whart at Quebee,
where for a few days it was visited by thousands, but becoming
extremely offensive, and the weather being very hot, the Mayor
very properly ordered it to be removed. It was sold by auction,
and purchased by Mr. Gregory for $260, and was then towed to
¢ Patrick’s Hole,” close to the Church of St. Laurent, where
Wolfe's army first landed, and there beached and preparations
made for fleching it.

I had not an opportunity of secing it at Qucbee, but through
the politeness of Mr. Gregory, who gave me a passage, I had the
satistaction of secing it at. ¢ Patricks Hole.” On approaching the
beach we siaw a nimmber of the inhabitants around it, and on our
nearer approach, our nostrils informed us that it was not the
Guurd's bouguet which made all the women have their handker-
chiefs at their noses!

I was not prepared to find so huge an apimal. It was supposed
that the two whales had been a female and its calf, and I wasin-
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formed that it was the ealf that had been found. It turned out
to be an aged male, apparently of the species Bulwna Mysticetus.
I meusured it as carcfully as T could, and satisfied myself that it
was sixly-five fect in length.  The back was bluck, the belly fur-
rowed, preseniing exactly the appearance of a clinker-built boat,
and each furrow alternately black and dingy white. The baleens
of one side had been lost by being caught on the rocks while it
was being hauled ashore, but the other though it had been re-
moved from the jaw, was quite perfeet, till the visitors began to
appropriate its plates.  'With the permission of Mr. Gregory I
secured a few plates. I never had an opportunity of secing so
lrge a whale before, though I saw’the skeleton of the whale
stranded on the beach of Portobello, near Edinburgh, in 1829,
and purchased by Dr. Knox. T concluded after a carveful exami-
nation that it answered fully the deseription given by De Kay,
as follows:

Nat. Ord. Cetacea ; Genus Balwna. ; Species, Balana mysti-
cetus. Right or common whale. Characteristics, black, oceasion-
ally varied with white or yellov  Gape of the mouth, arched,
with aboue 600 laminze of whalebone.  Length, fui iy to sixty fuet.

Description : body thickest in the middle, a little behind the
fore paws; somewhat furrowed, tupering towards the til.  Head
Jarge, somewhat triangular.  Opening of the mouth laurge, with a
frw seattering hairs on the end of the jaws. BEyes very small,
and pliced near the corners of the mouth. By .ema! jaw ex-
ceedingly minute.  Spiracles two, oblong, adjacent, slightly largish
in front. Palate and sides of upper jaw with two rows of whale-
bone from ten to thirteen feet long, und gencrally curved longi-
tudinally, and giving an aiched form to the roof of the mouth.
Iach scries consists of three hundred or more laminac of whale
bone, the interior edges of which are covered with a hair-like
fringe. Swimming paws ronnded, somewhat pointed, T—9 feot
long with a width of 4—3 feet, and situated about two feet be-
hind the angie of the mouth. Tail very broad, notched in the
centre, curved on th~ edges, wnd pointed av the tips. Colour:
blackish throughout, occasionally with a small space under the
body, und a larger space on the lower jaw, whitish grey or flesh
colour. Very old individuals become varied with white, bluck, or
picbald.  Weight from 60 to 100 tons. It is presumed to have
a gestation of nine months, produces one at a birth, which it
suckles for about a year. It exhibits great maternal fondness,



No. 2.] THE WHALE OF THE ST. LAWRENCE. 207

and although at other times remarkably timid. manifests great
boldness und even ferocity in defending its young, It is gregari-
ous, and was fo.merly found in every part of the ocean, but has
been driven by the fishermen from the coasts of Jurope and
America. It was carly followed by the Americans to the South
Pucific. and its capture is now prosecuted in Indin and Africa.

Trom the structure of its jaws and the smallness of its throat,
it can only feed on the smaller aceanic animals. such ax meduse
or sea jellies, shrimps. crabs. and some winute mollusea.  Hence
it differs most materially from the genus cachelut or spermwhale,
which has got a wide gullot, and is capable of swallowing fishes
of very considerable size. It feeds abundantly on the mackerel,
and & portion of ut shark has even been found in its stomach. At
first thought it appuars very wonderful that so immense an wnimal
as the common whale should have to depend for 1= subsistence on
minute animals, but the wonder ceases when we exmmine the
waters to which they resort, somatimes in very large herds. De
Kay says that he has seen off the const of Brazil hundreds of
miles where the mollusen are so numerous as to discolour the
water, giving the appearance of wheat seatiered over a reddish
studbank ; and Seoreshy has estimated that in some parts of the
Avctie seas twenty-three quadrillions of such animaleulke are dis-
tributed over a surtace of two square miles.  Where is very great
difference in the scconnts given of the size of the iwo whales
which T have mentioned.  Some writers give the length of the
sperm whale at from 70 1o 80 feet. and of’ the common whale at
from 80 to 100 feet. It is quite possible that such may have
been oceasionally found; but they are to be viewed as exceptional.
for Capt. Scoreshy. the very highest authority. and who had per-
sonally engmgred in the eapture of 322 whales. suiys that not one
of them exceeded 60 feet.

I may mention how apt people are to be deceived s to the
size of objects. and that no relimnce can be placed on anything
but actual messurement. A gentleman of Quebee, voted for his
aeneral intelligenee amd the interest he takes in all these subjects,
met me in the library of the Literary and “Ustorieal Society; on
his return from Cacouna. He said: So you have had u great
visitor at Quebee during wy absence, but not so great as one that
visited the St. Lawrence nearly fifty years ago, and was captured
at Montreal. I have seen that the whale brought here lust week
was only 65 feet Jong ; I should say that the other was at least
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third larger.””  He was both surprised and amused when T read
10 him the aceount from the Canadian Magazine which T have
already given.  The obvious difference between the sperm whale
and the common is, that the sperm has a dorsal fin, and when the
water is smooth the projection or hump is seen two or three feet
above the surface.  Its throut is also Jarge, so that it would have
no difficulty in swallowing a man.  The Mysticetus or common
whule, an the other hand, has neither dorsal fin or hnmp, :nd its
cullet, as has been already said, is exceedingly small, not more
than 1% inches in diameter.

According to my admeasurement, corroborated by Mr. Gregory,
as the whale lay on the beach at ¢ Patriek’s Hole,” he was sixty-
five feet long, the fluke of his tail twelve feet, his jaw fifteen fect.
From the condition he was in, T could not measure his breadth.
When the skeleton was subsequently brought to the Police Whaut
T had an opportunity of veritying, at any rvate to my own satis-
faction, the correctness of my first measure.  The jaw bone, as it
lay on the whari” stripped of all covering, measured exuctly
Jourteen feet séc inches. 1 felt justified from this fact in con-
sidering that my other measurements had been equally correct.
Taking his length, then, at sixty-five {eet, he was twenty-three
feet longer than the one killed at Montreal in 1823, and five feet
larger than the extreme length given by De Kay to the Mystice-
tus. A whale of such a size wmler ordinary cireumstances should
have yielded about sixty barvels of oil; this one anly gave siw,
which is endeavoured to be aceounted for by the supposition that
he was meed, diseased, and worn out. May it wot have been
possible that having strayed from his feeding wrounds, and having
wandered up the St. Lawrence, where I believe he would have to
depend for his subsistence on shrimps and medusae alone, he may
have died from simple inanition. At any rate there was no mark
of violence on his body, and Mr. Chabot’s brother, who was seni
to cltim the whale as killed by his harpoen, failed to trace wny
wound or to find the harpoon, us he had expected.  The skeleton
has been well cleaned, and is very nely complete, though the
thin bones of the skull have been considerably fractured. It is
still in the possession of Mr. Gregory, who has been more desir-
ous of promoting science than eoriching himself by the preserva
tion of thissplendid skeleton.  We trust that some of our scien-
tific bodies may make :n cffort to secure it, so that it niy uvot be
permitted to be seut out of the Province.
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NOTES ON THE PRIMORDIAL ROCKS IN THE
VICINITY OF TROY, N. Y.

By S. W. Fonn.
(rom the American Journal af Sciznce and sirts, Vol. [1., July, 1871.)

In view of the prevailing uncertainty respecting the age of the
rocks of that portion of the Tuconic series of Professc. Tommons
Iying cast of the Mudson river, I was led several yexrs ago to
undertake the investigation of some of these rocks in my own
neighbourhood; though I had but few hopes of learning anything
essentiadly new about them. Tt soon became apparent that much
valuable information might be obtained {rom them; and from
certain facts which early came under my observation I wasinduced
to continue their study. I propose here to notice briefly some of
the more noteworthy results thus fiar obtained.

The rocks immediately cast of' the Hudson at Troy are fine,
black. glazed shales, with oecusional sandy layers, and have usually
been regarded as belonging to the Hudson River formation. They
have been greatly ermshed, but their weneral dip is evidently
castward, and at 2 high angle.  They extend eastward about
half 2 mile; and form a hiil of considerable maguitude within the
city limits.  Following the course of this hill northward, we find
them frequently well exposed in railway cuttings. @nd before
reaching Inmsingbureh, which is three miles distant, in a1 bold
clevation several hundred feet in height.

The only fossls which these shales have afforded, arve the ob-
scure form deseribed under the name of Discophyllom. peltwtum
Pal,N. XY, vol. i, 277, plate Ixxv fig. 3), sind two or three species
of raptolites, the latter having been but recently obtained.  The
wvaplolites resemble closely certain well-known Hudson river forms,
but whether certainly identical I am at present unable to state.
If truly Hudson river shales, then the absence of any other fos-
sils in these rocks, except those above mentioned, appears not a
little remarkable.

Upon the east, after an interval of concealment varying sowe-
what in different localities, these shales are followed by the
widely different rocks of the # Taconic ™ series, likewise dipping
Vou. VI. . ¥ No. 2.



210 THE CANADIAN NATURALIST. [Vol. vi.

castward, and apparenily at about the same angle. The best ex-
posures of these rocks in this vicinity oceur opposite the central
portion of the city. where they are brought to view in a number
of abrupt, quickly concealed ridges. These ridges trend northerly
and southerly, and appear to be all constructed upon the same
pattern, having on the west a steep, on the east 2 more gradual
siope.  Only the western faces are maturally exposed. This
untformity of strueture is very striking, and there are reasous for
believing that it has resulted largely from successive short, sharp
folds in the strata, of which we have a fine example in the rocks
cast of Lawusingburgh; but as nearly the whole district is covered
with a thick sheet of drift, and the rocks bear evidence of exten-
sive fauling. much further study will be neeessary before it will
be fully understond. .

These ridges generally consist for the most purt of course red
and yellow weathering slates and ghales, with oceastonal thin-bed-
ded sandstones; but the most of them ave supposed, and four of
them are known, to hold subordinate limestone deposits.  Of these
deposits the two westernmost individually consist of a few courses
of thick-bedded Jimestone, and of irrezular, sometimes lenticular,
sparry and Irequently pebbly masses, varying from one to several
hundred pounds in weight, imbedded in a coarse, dirty-looking
arenaceous matrix: while the others form tolerably compuet,
even-badded limestones;, with an abundance of scattered black
nodules, from twenty-five to thirty feet in thickness.

So far as investigated, these limestones have been found to be
highly fossiliferous, though the fossils are usually in a very
fragmentary condition.  From two of’ them—one of the conglomer-
ates and one of the even-bedded masses—the writer has made
frequent. collections during the Jast three years. With a single
exception the same species oceur in both.  Up to the preseat
time they have yiclded cighteen species, which are distributed as
follows :

Protozon (Archeocyathts)eeeeeenenniinennnnnaenas. <+ee-- 1 species.
Brachiopodite.eeeeiiiiiiiiiics coiiiiiiii e T «
Lamellibranchiata. . cooves coiiiiiiiin riviviciniinn. 1 u
Gasterapodat ..eeeeee. © u
Ptevopada (Jiyolithes).. “
Amnelida (Salterella)...ooooo ool 1 H

(03 T BT T
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Of these, six——Obolellu (Avieda ?) desquamate (Hall), O.
(Orbicula ) crasse (11.), 0. (Orbicule) celata (1), HMetop-
tom rugosa (), Thecw triungularis (EL.), and Agnostus lobutus
(H.)~—were figured and described in the first volume of the Pa-
leontology of New York in 1847, from this locality; and two-—
Conocephedites (Atops) tril tneatus (Bmw.) and Olencllus (Illip-
tocephulusy  asuphoides (15.),% from Greenwich, Washington
county. All the rest are new or undeseribed. §

Desiring further information in regard to certain of these new
species, I several months sinee wrote Mr. 1. Billings, Paleontolo-
gist of the Geological Survey of Canada, at the snme time giving
him a list of the species in my possession from this quarter. In
reply Mr. B. informed me that he was just engaged upon a col-
lection of new fossils from the Lower Potsdimm formation below
Quchee, which he strongly suspeeted to be identical with my own:
and on comparison it was found that fifteen out of the cighteen
species from Troy were held by us in common, and shown to be
perfectly identical. Such an unlooked-for result of course sur-
prised us greatly. That the Lower Potsdam formation below
Quebee, and the western portion of the Taconic series near Troy
are of the same age, there seems now but little room for doubt.

Two very characieristic fossils of this formation are the oper-
cula of two species off [yolithes, upon which I communicated a

* These two species, to which great interest has long aitached,
were, until quite recently, supposed to be coutined to an exposure of
the « Black Slate” of Dr. Emmons, about two mnles north of Bald
Mountain, N.Y,, where they were fivst discovered by Dr. Asa Fitch of
Salem, N. Y, so long ago as the year 154, Owing o the imperfees
tion of the specimens farnished by that locality, howover, their true
relations have long been considered dunbtful among geologists, But
the stafe of preservation i which they ave now found in hmestone
leaves no longer @ doubt as to their {rae aflinities. . Good specimens of
these species are comparatively rare in the limestones at Troy, though
fragments of large individuals of the Olenclius azuphoides are very
common. I am indebted o Mre. Billings for having jpointed ont (o
me the specitic identity of the Troy specimens with the (Heps and
J;'Iliplocq:lu;lux—:m acknowledgment which was unintentionally omit-
ted in this paper as originally published.  As it is; however, abont to
be republished in the # Naturalist and Geologist,’ I gladly embrace this
opparlunity to set the matter right.

i Unless one of them should prove identical with the species of
Cypricardiu figurcd by Emmons (American Guology, p. 113, plate 1,
fig. 1)
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note in the preceding number of this Journal. One of them
was there deseribed as a “minute, civeular species, with four
pairs of lateral muscular impressions and  two smaller dorsal, all
radiating from 2 point near one side;” the other as * larger,
and like & Discinre on the outside”  The former occurs quite
abundantly in the Troy limestones, and is « very beautiful little
objeet. It varies in size from a mere point to a diameterof three
lines.  Perfect specimens have a rich, polished appearance.  'Lhe
other occurs move rarely.  As might naturally be expected, these
rocks contain immense numbers of Jlyolithes. Indeed, large
portiens of the limestone are often almost wholly composed of
them. .

Without doubt this formation in New York will yet afford
The even-bedded limestone east of” Troy,; to
which especial attention has begn given, as well as portions of the
conglomerates; ave literally loaded with fossils, and promise richiy
to repay investigation for a long time to come.  Their associated

many new .\'l‘)CCi(‘.' v

slates, shales and sandstones have as yet afforded no fossils.  Near
Lansingburgh, however, where what is at present regarded as a
fower member of the formation, consisting of heavy and thin-bed-
ded gray sandstones with interstratified black slates, 1s exposed, a
few obscure Funeoids have been found, but these rocks have been
but imperfeetly investizated.  Neither the thickness nor precise
eastern limit of this formation has yet been ascertained.

Troy, N, Y., May 24, 1871.

* These rocks have hitherto been referved, though with some
doubt, to thejCaleifirous portion of the Quebee Group ; butall modern
investigations in our older strati have steadily pointed to their higher
antiquity; and it is simply justice to state that, by scveral geologists
besides those who have adopted Prof. Emmons’ views of their age,
this has fong been suspected. :
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ON SOME NEW SPECIES OF PALEOZOIC FOSSILS.
By E. Buuxes, F.G.S.

@O@
QJU

Fio. 1. Hyolithes communis, . Americanus. 3. H. 2 micans.
4. II. princeps. In these dmgxmns a uprcsmxts the rate of tapering
of the shell on the ventral side; &, the transverse section (except in
3 &, which is the inner surface of an operculum enlarged two diame-
ters). The small figure in 3 @ represents the apical portion of a
specimen.  N.B.—All these species vary slightly in the rate of taper-
ing.

%

<@~

Genus Hyorrrnes, Fichwald.

In the following description of new species of Hyolithes, I shall
call the side of the fossil which is most flattened, or {rom which
there is a projection in front of the aperture,  the ventral side.”
Dircetly opposite is the “dorsum.”  The lateral walls, whether
cousisting of two sloping planes, as in fig. 2, or rounded as in the’
other figures, I shall designate simply * the sides.” The ¢ width ”
of the aperture is the greatest distance hetween the two most
projecting points of the sides. This is sometimes close to the
ventral side as in fis. 2. The ¢ depth ¥ is the distance between
the median line of the ventral side and the dorsum, and is at
right angles to the width. That part of the ventral side which
projects beyond the aperture is the ®lower lip.?  The * ventral
limb ”* of the operculum is that side which is in contact with the
lower lip, when the operculum is in place, in the aperture.  The

ne
h
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¢ dorsal limb ” is the opposite side of the operculum, in contact
with the dorsum. Iu some of the opercula there is a point
around which the surface markings are arranged concentrically;
this is the  nuclens.”

The following species aceur in the pebbles and boulders of a
conglomerate which constitutes an important formation on the
south shore of the St. Liawrence below Quebee.  The age of the
rock in which these pebbles are found, is not yet certainly de-
termined, but it is, at all eveats, near that of the Potsdam.

H. commuNis.—This species attains « length of about cighteen
lines, although the majority of the specimens are from ten to
fifteen lines in length.  The ventral side is flat (or ouly slightly
convex) for about two-thirds the width, aud then ronnded up to
the sides.  The latter are uniformly convex.  The dorsum, al-
thoush depressed conves, is never distinetly flattened, as is the
ventral side.  The lower lip projects forward for a distance equal
to wbout one-fourth or one-third the depth of the shell. In a
specimen whose width is three lines the depth is two lines and a-
half.

The operculum is nearly civeular, gently but irregulaly con-
vex, externally and concave within.  The ventral limb is scen on
the outside as an obseurely triangular, slighily clevated space, the
apex of the trinngle being situated nearly in the centre of the
operculum.  The base of the triangle forms the ventral margin.
This limb ocenpies about one-thivd of the whole superficies of the
externa) surface.  The remainder, constitwting the dovsal limb,
is nearly flat, slightly clevated from the margin towards the
cantre.  On cach side of the apex of the veutral limb there is
a shight depression, running from the nucleus out to the cdge.
On the inside there is an obscure ridge, corresponding to cach
one of the external depressions. It is most prowminent where it
reaches the edge.  These two ridges meet at the centre, and
divide the whole of the inner surface of the operculum into two
nearly equal portions.

The surface of the opereulum is concentrically striated. The
shell itself in some of the specimens is covered with fine longi-
tudinal strie, from five to ten in the width of a line.  The shell
varies in thickuess in different individuals. In some it is thin
and composed of a single layer, but in others it is much thickened
by concentric laminre, and thus appronches the structure of a
Sulterelle.  There are also fine engirdling striz, and sometimes
obscure sub-imbricating rings of growth.
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This speeies has been found at Bie and St. Simon.

Fig. 1, b, representing the transverse section, is not so distinetly
flattened on the ventral side as it is in most specimens.

Colleeted by T. C. Weston.

H. Auericanus.—Length from twelve to cighteen lines,
tapering at the rate of about four lines to the inch. Scction
trinngular, the three sides flat, slizhtly convex or slightly con-
cave, the dorsal and lateral edges cither quite sharp or acutely
rounded.  Tiower lip rounded, projecting about two Jines in full-
grown individuals.  Surface finely striated. the strie curving
forwards on the ventral sides, and passing upwards on the sides
at nearly a right angle, curve slightly backwards on the dorsum.
In a specimen cighteen lines in length, the width of the aperture
is about six lines and the depth about four, the proportions being
slightly variable.

The operculum has a very well-defined conical ventral limb,
the apex of which is situated above the centre, or nearer the
dorsal than the ventral side.  'The dorsal imb forms a flat mar-
gin, and is so situated that when the operculum is in place, the
plane of this flat border must be nearly at right angles to the
longitudinal axis of the shell.  In an operculum six lines wide,
the height of the lower limb to the apex of the cone, is two and
a-half lines, and the width of the flat border, which constitutes
the dorsal limb, about one line.

This speeies ocours at Bie and St. Simon; also at Troy, N.Y,
where it has been found abundantly by Mr. S. W. Ford of that
city. It is Zhece trivnguluris of Hall, Pal. N.Y ., vol. I, p. 213,
1847.  As that namne was preoccupied by a species previously
described by Col. Portlock, Geol. Rep. on Londonderry, p. 375,
pl. 28 A, fiw. 3u, 3b, 3¢, 1843, it must be changed. It is a very
abundant species, and varies a good deal.

The Canadian specimens were collected by L. C. Weston.

II. micaxs.—~This is a long slender cylindrical species, with
ancarly circular seetion.  Lhe rate of tapering is so small, that
it amounts to scmcely hall” a line in Jength of cighicen lines,
where the’width of the tule is from onc to twa Jines. The lar-
gest specimen collected is two and a-half lines wide at the Jarger
extremity, and if perfect would he four or five inches in length.

The operculum does not show distinetly a division info « dor-
sal and ventral limb., Ttis of an ovate form, depth somcwhat
greater thau the width, the nucleus about one-third the depth
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from the dorsal margin. Externally it is gently concave in the
ventral two-thirds of the surface; a space around the nuecleus is
convex, and finely striated concentrically. On the inner surface
there is a small pit at the dorsal third of the depth, indicating
the position of the nucleus. TFrom this point radiate ten elongate
ovate scars, arranged in the form of a star, the rays towards the
ventral side being the longest. None of these scars quite reach
the margin.

The shell and opereculum are thin and of a finely lamellar
structure, smooth and shining.

Oceurs at Bic and St. Simon ; also at Troy, N. Y.

Collectors, T. C. Weston and S. W, Ford.

Sometimes numerous small specimens from half a line to three
lines in length ave found with the operculum on the same slab.

This shell appears to m2 at present to constitute @ new genus,
differing from the majority of the species of Ilyolithes in its cir-
cular section, the operculum not divided into dorsal and ventral
lines, and in the remarkable system of musculur impressions on
the interior.  Barrande has figured an opercalum of the same
type, differing from this in having only three instead of five pairs
of impressions. They are, however, arrauged on the sume plan
in both the Canadian and Bohemian speeies.™ It is possible that
our species may be a Salterella.

H. priNceEps.—Shell large, sometimes attaining a length of
three or four inches, tapering at the rate of about three lines to
the inch. In perfectly symmetrical specimens, the transverse
section is nearly a semicirele, the ventral side being almiost flat,
usually with « slight convexity, and the sides and the dorsum
uniformly rounded. In nuny of the individunls, however, one
side is more abruptly rounded than the other, in consequence of
which the median line of the dorsum is not directly over that of
the ventral side, and the specimen scems distorted.  This is not
the result of pressure, but is the oviginal form of the shell. Some-
times, also, there is a rounded groove along the median line of
the dorsum. The latter is somewhat more narrowly rounded
than the sides. Lower lip uniformly convex, aud projecting
about three lines in a large specimen.  Surface with fine strize
and small sub-imbricating ridges of growth. These curve for-
wards on the ventral side.  In passing upwards on the sides, they

*. Systéme Silurian, &c., vol. IIL, pl. 9, fig 16 1I, and fig. 17.
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at first slope backwards from the ventral cdge, and then turn
upwards and pass over the dorsum at a right angle to the length.
When the width of the aperture is seven lines, the depth is
about five. The opereulum has not been identified.
Collected by T. C. Weston at Bic and St. Simon.

Genus OBOLELLA, Billings.

Fig. 5. Interior of the ventral valve of 0. gemma, enlarged about
five diameters. aa, the two small scars at the hinge; o6, the two
central scars; ¢, the small pit near the hinge; dd, the two principal
muscular scars ; g, the groove in the arca,

6. Interior of the ventral valve of 0. desquamata, Iall,* enlarged
2} diameters.

7. Interior of the ventral valve of Qbolus Apollinis, Bichwald, copied
from Davidson’s ¢ Introduction to the study of the fossil Brachiopoda.”?

GeNERIC CHARACTERS.—Shell unarticulated, ovate or sub-
orbicular, leaticular, smooth, concentrically or radiately striated,
sometimes reticulated by both radiate and concentrie striz.
Ventral valve with a solid beak and a small more or less distinetly
grocved arca. In the interior of the ventral valve there are two
elongated sub-linear or petaloid museular impressions, which ex-
tend from near the hinge line forward, sometimes to points in
front of the mid-length of the shell.  These are cither straight or
curved, parallel with cach other or diverging towards the front.
Between these, about the middle of the shell, is a pair of small
impressions, and close to the hinge line a third pair, likewise
small, and often indistinet. There is also, at least in some species,
a small pit near the hinge line, into which the groove of the area
secms to terminate. In the dorsal valve there ure six impressions

* Engraved from a figure kindly drawn for me by Thos. Daviison,
Esq., F.R.S., of Brighton, England. The specimen is from the origi-
nal locality of the species, Troy, N.Y. Collected by T. C. Weston
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corresponding to those of the ventral valve, and sometimes an
obseure rounded ridge along the median line.

If we compare the interior of the ventral valve of an Obolella
with that of Qlolus Apollinis, we sce that there are six muscalar
impressions in each, but not arranged in the same manner.  The
two small sears «e at the hinge line are most probably the same
in both genera. The two lateral scars & of Obolus have no
homologue in Obolelin, nnless they be represented by the two
larze ones dld. - Should this be the case, however, the great diffe-
renee in their position; would no doubt be of generic value. I
think it move probable that the lavage scars dd of Obolella vepre-
present the central pair ce of Qbolus. + Again. Bichwald says that
in the interior of the ventral valve of 0. Apollonis there is a
longitudinal septum (showu in the above fig. 7 at ), which sepa-
rates the two adductors ce, and extends to the cardinal groove
(X suppose he means the groove g on the area)®  No such sep-
twn ocewrs in any species of Obolella. 1 have not scen any de-
seription of the dorsal valve of the 0. sAppollinis sufficiently
perfect to afford @ means of comparizon with that of Obolelle,
but the differences in the ventral valve alone are so great that the
two generat ean scarcely be identieal.  They wre, however, closely
related. and aceur in nearly the same geological hovizon.

In the rocks below Quebee and at the Straits of Buelle Tsle, we
find the following species of Obolelli :—

1. 0. desquamata, Hall, = Avicnle 2 desquamatea, Pal. NY.,
vol. 1, p. 292, pl. 80, fir. 2. Ocenrs at Troy, N. Y.

2. 0. crassa, Hall = Orbicule? crassg, op. cit. p. 299, pl. 79,
fir. 8. Oceurs at Troy.

3. 0. ewluta, Hall; = Orbicule clete, op. cit. p. 290, pl. 79,
fig. 9. Qceurs at Troy.

4. 0. genuma, . sp.

5. Q. eirce. . sp.

6. O. chromntics, Billings, has been found as yet only at the
Strzits of Belle Isle.

The following are new species: ’ .

0. aEnMa.—Shell very smail, about two or three lines in
length, ovate, both valves moderately convex and nearly smooth.

* Speaking of the adductors, he savs: # Une ervte Tongitudinal
accupe le milicu des dernieres impressions el arrive jusqu'au sillon
cardinal.?  (Lethea Rossica, vol. 1, p. 925.)
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Ventral valve ovate, the anterior margin broadly rounded, with
sometimes a portion in the middle nearly straight; greatest width
at about one-third the length from the front, thence tapering with
geutly convex or nearly straight sides to the beak, whieh is acutely
rounded. The area is ubout one-fifth or one-sixth the whole
length of the shell, with 2 comparatively deep groove, which ex-
tends to the apex of the beak.  The dorsal valve is nearly cireu-
lar, obscurely angular at the beak, and rather more broadly
rounded at the front margin than at the sides.

In the interior of the ventral valve there are two small muscular
impressions of a lunate form, close to the cardinal margin, one on
each side of the medizn line. A second pair consists of two
clongate sub-linear sears, which extend from the posterior thivd of
the length of the shell to points situated at about one-fourth the
length from the front margin.  These scars are nearly straight,
pazallel or slightly diverging forwards, amd divide the shell longi-
tudinally into three nearly equal portions. Between them. about
the middle ot the shell; are two other small obscurely defined
impressions.  There is also a small pit close to the hinge line
and in the median line of the shell.  In the interior of the dorsal
valve there is an obseure reunded ridge which runs from the
beak along the median line almost to the front margin. - Close to
the hinge line there is a pair of small sears, one on each side of
the ridge.  The other impressions in this valve have not been
made out.

The surface of both valves is in general nearly smooth, but
when weil preserved shows some obscure concentric strize.

This species is closely allied to O. chromatica, the species on
which the genus was founded, only differing from it, so far as the
external charvacters are concerned, in being much smaller; and the
beak of the ventral valve more extended.

Qcceurs at Bie and St. Simon.  Collected by T. C. Weston.

0. Cwege.~—Ovate, front and sides uniformly rounded, posterior
extremity more narrowly rounded than the front. length and width
about equal. greatest width at the mid-length, rather strongly and
uniformly convex, surfacc nearly smooth, but with fine concentric
strize.  Length seven lines, width a little less.  The rostral por-
tion of the shell is much thickened for about one-fifth the length,
and in this part there is a deep and wide groove. In front of
the thickened portion the muscular impressions are indistinetly
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seen, but appear to be formed on the same plan ds those of the
ventral valve of the genus.

The above description is drawn up on one exterior, and
several interiors of the same valve, apparently the ventral valve.
The exterior is very like that of O. desquamata, and is of the
same size, but the interior shows it to be an entirely distinet
species.

Length of the largest specimen seen, seven lines; width about
the same, or slightly less.

Oceurs at Trois Pistoles. Collected by T. C. Weston.

Prarycrras priMEVUM.—Shell minute, consisting of about
two whorls, which as seen from above are ventricose, but most
narrowly rounded at the suture; theinner wherl scarcely elevated
above the outer. The under side is not seen in the specimen.
Diameter, measured from the outer lip across to the opposite side,
one line; width of lust whorl at the aperture, about one-third of
a line.

Collected at Bic by T. C. Weston.

(Proposed new genus of Brachiopoda.)
Genus MONOMERELLA, N. G.

GENERIC CHARACTERS.~Shell unarticulated, ovate or orbicu-
lar; ventral valve with a Jurge area and with muscular impres-
sions like those of Zrimerelle. Dorsal valve with museular
impressions in the central and posterior portion of the shell,
nearly like those of Obolus. In the ventral valve there is only
a single septum, which extends from the cardinal line a greater
or less distance forwards. There are two cavities in the shell
beneath the area.  In the dorsal valve there are no cavities in
the shell.  The main difference between this genus and Trime-
rella are, thus, as follows :—

Lrimerella —Carvities in both valves.

Momomerclla —Cavities in the ventral valve but none in the
dorsal.

The above deseription is intended to be merely introductory.
As Mr. Davidson will soon fully deseribe and illustrate the genus
frem both Canadian and Swedish specimens, no more need be
said about it here.

This genus was discovered in the spring of 1871, at Hespelar,
Qatario, in the Guelph limestone, by T. C. Weston. Before
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venturiug to deseribe it, I sent u specimen to Mr. Davidson. and
on returning it he stated that he considered it to be a new genus,
«very closely allied to Trimerelle.”  Lutely I received a letter
from him in which he states that he has obtained the same genus:
from Wisby, Island of Gothland, and he requested me to name
it, as he was about to publish the Swedish species.

We have two distinet species, both occurring in the Guelph
limestone.  This formation I congider to be abuvut the age of the
Aymestry limestone of the Bnglish geologists. I shall charae-
terize our spucies briefiy as follows.  Tull deseriptions and figures
will be given hereafter.

M. prisca.— Ventral valve ovate, greatest width at about the
anterior third of the Jength, thenee tapering with gently convex
sides to the narrowly rounded beak ; front wargin broadly rounded ;
septum shout one third the length of the shell. Dorsal valve
about one fourth shorter than the ventral, and more broadly
rounded at the anterior extremity.  On a side view the outline
of the ventral valve would be, so far as we can judge from a cast
of the interior, sumewhat straight, or enly gently arched from the
beak to the front margin.  The dorsal valve, on the other haud,
is rather strongly convex, most. prominent in the auterior half.
It is evident that the general cavity of the shell of the dorsal
valve extends a short distance under the area.

Length of ventral valve, eighteen lines; greatest width, thirteen
or fourtcen lines; length of dorsal valve about fourteen lines.
There are some {ragments in the collection which indicate a larger
size.

Oceurs in the Guelph limestone at Hespelar, Ontario.  Col-
lected by T. C. Weston.

M. orsicULaRIS.—Broadly ovate, nearly circular, lenticular,
both valves moderately convex; septum about one-third the
length. The custs secem to show that a thin plate extends for-
wards a short distance from the cardinal edge, supported by the
septum. The length and width appear to be about twelve or
fifteen lines.

Oceurs with M. prisca. T. C. Weston, collector.

Both Trimerella and Monomerella arc sub-genera of Qbolus.
There is, besides the above, a third group which differs from
the other two in having no cavitias in ecither valve. It includes
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the species I have called Obolus Canudensis and O. Gultensis.
Yor this group I would propose the name OBOLELLINA. It
differs from Obolus Apollinis in the form of the area of the ven-
* tral valve, and in having a small pair of muscular impressions in
the dorsal valve, in front of the large central pair. In all three
of these sub-genera, there are species which have the large museu-
lar impressions of the ventral valve obliquely striated or grooved.
This seems to show that the museles were not single but composed
of several bands. The three genera pass gradually into each
other, and yet I think some sort of a subdivision is required. It
scems almost absurd to place such shells as 2% grandis and O.
Canadensis in the same generie group.

NATURAL HISTORY SOCIETY.
FIELD DAY AT MONTARVILLE,

The fourth of these social gatherings took place on Saturday,
June 3rd, the place sclected being Montarville, or as it is com-
monly called, Boucherville Mountain.  The weather being pro-
pitious, about one hundved persons assembled at the Bonaventure
Street Station, at 9 a.m., from whence they were conveyed by a
gpecial train to Boucherville Station, which was reached about
10.15. From this point vehicles of various deseriptions conveyed
the excursionists to the grove near the lake on the grounds of
Madame Brunecau, the lady of the manor.  When all were assem-
bled together, the President, Principal Dawson, stated that parties
wonld be formed to examine, respectively, the gevlogical features,
the zoology, and the botany of the mountain.  Prineipal Dawson,
Dr. T. Sterry Hunt, and Mr. A. R. C. Selwyn, undertook the
dircetion of the geological party ; Mr. Whiteaves was deputed to
lead the zoological expedition ; but as no botanist was forthcoming
to explain the points of interest in the various plants that might
be met with, Mr. S, J. Lyman volunteered to act as guide to those
who wished to ascend the wmountain.  ach party took « different
direction, with the understanding that all were to meet again at the
lake at 2 p.m. The results obtained ‘by the geologists will be
found deseribed in Dr. Hunt’s and Principal Dawson's remarks
farther on. It may be mentioned, however, that on the way
Priucipal Dawson picked up two picces of rock of Hudson River



No. 2.] FIELD DAY AT MONTARVILLE. 223

group age, onc containing a portion of a crinoidal column, the
other specimens of Orthis testudinuria and Leptaene scricea.
The followers of Mr. Lyman failed to reach the summit of the
hill opposite the lake, and on their return many could sympa-
thise with the plaint of Beattic’s Minstrel,

Al who can tell kow hard it is to clamb

The zoologists formed a small but compact body, and looked
as if they meant business. A large number of chipmunks were
seen during the day, and several of their curions underground
burrows were met with. The birds noticed were the black-billed
cuckoo, Coceygus erythrophthalmus ; the gold-winged woodpecker,
Coluptes awratus ; the vuby-throated humming-hird, Zrochilus
colubris ; the tyrant flyeatcher, Zyrannus Carolinensis; the
golden-crowned thrush, Seinrus cwrocapillus ; the yellow-rumped
and the black-throated green warblers, Dendroica coronate and
virens ; the red-cyed and the warbling vireo, 1ircwo olivaceus and
gilous ; the cat-bird, Mimus Curolinensis ; the swamp sparrow,
Melospiza palustris; and the blue jay, Cyamwra cristuta. We
are indebted to Mr. Passmore for this list of birds observed. No
reptiles of speeial inferest were observed ; in the luke, specimens
of the Ameriean perch, the sun-fish, cat-fish, reach-dace, and
striped minnow, were taken. Among the butterflics captured
were Papilio Lurnus and asterias, Colias Chrysostheme, & Ly-
caena, Vanessw Antiopa, a skipper, probably Hesperia hobomuck,
a Hipparchin, and the now formidable cabbage butterfly, [eris
rapee, 1 species closely allied to those *large white butterflies
spoken of by Mrs. Browning in Aurora Leigh,

« Which look as if the May flower had clught life,
And palpitated forth upon the wind.”

The following is a list of the beetles found during the day :—

Cicindele patruelis, Dejean., Dicercu divaricata, Say.
Pterostichus mutus, Say. Melanotus laticollis.
Chlenius sericens, Forster. Dendrotdes concolor.

Lachnosterna fusca, Frolich.

Seven species of land shells were collected, the rarest of which
was Ileliz multidentate, Binney. It will be observed that no
specimens of much rarity in any branch of Natural History were
collected, the most common plant noticed during the day was the
yellow lady’s slipper.

About two p.m. the scattered parties re-ussembled in the grove
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ncar Madame Bruncau's residence; and an hour was allowed for
rest and refreshment.  The various collections of plants were then
examined, and the following prizes were awarded :—
For the best named collection in botany or zoology. No com-
petitor.
Tor the largest number of speciesof flowering plants, unnamed.
1. Master Rankin Dawson, 21 species. 2. Miss Lovell, 13
species.
Mr. Wurreaves gave a shorb verbal account of the objects of
interest met with in the department of zoology, after which
The President of the Society, Principal Dawsoy, F.R.S,, came
forward, and after a few remarks introduced Dr. T. Srerky
Huxre, who proceeded to give a brief notice of the Mountuin of
Montarville and its geological history.  T'his mountain, he said,
stands in the north-cast part off the Seigniory of Montarville, and
being near the Scigniory and Parish of Boucherville is sometimes
known as Boucherville Mountuin.  The family Bruneaw, the pre-
sent lords of the manor, to whose kind courtesy the Natural His-
tory Socicty was indebted for the privilege of holding its meeting
on the domain, have however caused the Parish Church near by
to he dedieated to St. Bruno, and henee the mountain or rather
the group of hills around was now frequently spoken of as the
Mountain of St. Bruno. In proceeding to speak of its geologi-
cal history, Dr. Hunt remarked that Montarville has so much in
common with the adjacent mountain of Beleeil, which the Natural
History Socicty had visited two years sinee, that much of what he
then said would be equally applicable to the present oceasion.
He next proceeded to deseribe the two great classes of rocks into
which most of the solid portion of the carth’s erust may be divided,
viz: stratified and erupted rocks; the formed being chiefly luyers
of sand, clay aud carbonate of lime deposited as sediments from
water, and subsequently hardened into rocks, somewhat as mortar
and cement harden.  These sediments, many thousand feet in thick-
ness, uccumulated during ages in the subsiding bottom of the
ocean, and enclose the fossil remaiuns of the various species of ani-
mals and plants which then lived.  The crupted or non-stratified
rocks are found breaking through the stratified rocks of various
periods from the oldest to the most recent. They are composed
of erystalline minerals, chiefly different species of feld-spar, mica,
bornblende, pyroxene or augite, olivine and quartz.  The nature
of these various minerals, and of the different rocks which ure made
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of mixtures of two or more of them was then explained, showing
the difference between granite, trachyte, syenite, dolerite, diorite,
and bagalt, all of which are erupted rocks. Many of these from
their peculiar jointed structure, occasionally show at their out-
crops a step-like arrangement, which has procured for them the
common name of trap, from a Swedish word signifying a stair.
It is applicd indiseriminately to slmost all ancient erupted rocks,
and has therefore little seicutific value. Such rocks are closely re-
lated to the lavas of modern voleanos, which when solidified under
pressurc resemble trachyte, dolerite, basalt, ete.  As the source of
lavas is many thousand feet beneath the surface, the lower parts of
the lava columns must always be thus solidified.  Dr. Hunt then
proceeded to explain that Montarville was the site of'an ancient and
extinet volcano belonging to palreozoie times, and that the erystal-
line rocks there seen were the basal portion of the former eruption
of lava.  The whole valley around,being the northward extension
of the valley of Imke Champlain to the St. Lawrence, had in
palaeozoie times been filled with soft stratified rocks to a height
much above the present summits of Mount Royal and Beleeil, and
presented a plateau, above which probably active voleanos marked
the sites of the mountain just named, and of Rougemont, Yamas-
ka, Monnoir, and Montarville. In some cases, however, there is
reason to suspeet that there may be masses of erupied rock which
never came to the surthace, and hence did not appear as active vol-
canos in subsequent sges.  The croding action of the elements,
air and water, cut away the soft sedimentary rocks. and swept
away the voleanic peaks, leaving little more than the hard cores of
erystalline rock below, which were better able to resist the eroding
agencies.  IHe called attention to the faet that the stratified sedi-
ments near their contact with the erupted rocks had been much
hardened, and still remained in place, preserving, however, their
fine grain, and showing fossil shells within a few inches of the line
of contact with the crystalline dolerite, near the spot where the
company stood. The slow disintegrating action of the air, water
and frost was shown in the crumbling of this crystalline rock be-
neath their feet, a process to which the oxydation of iron pyrites
which had given rise to white crusts of soluble sulphates of iron
and magnesia, contributed. The supposed source of erupted rocks
was briefly alluded to as probably the fusion of decply-buried stra-
tified rocks, and the fact was noticed that not only different volea-
nos in the same region, but the same voleanos at different periods,
Vor. V1. G No- 2.
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discharge lava of very unlike characters.  This fact was then com-
pared with the different characters of the various mountains of
erupted rock around us.  Thus Beleil was in great part, at least,
a micaceous diorite; Mounoir a diorite of another type ; Yamaska
presents two kinds of erupted rock, unlike either of these. Mon-
tarville, though in a great part a dolerite consisting of a course
grained mixture of black pyroxene with white feldspar, shows in
the hill rising from the lake just behind the manor-house, a rock
of very different type, consisting of a coursely crystalline mixture
of dark green pyroxene with a considerable amount of amber-
brown olivine or chrysolite, which in other parts of the mass is
associated with a white feldspar and with black pyroxene. The
various rocks of these different mountains have been deseribed in
detail by the speaker in « The Geology of Canada,” He concluded
by saying that the stratified rocks around th: mountain have a
history not less beautiful and curious than thut of' erupted rocks,
and would now be deseribed by one far more competent to the
task than himself—Principal Dawson.

Dr. TTuxT concluded his remarks amid much applause.

Principal Dawsoxn then said that ancient though the voleanos
referred to by the last speaker were, there were still more ancient
facts represented by some of the specimens which had been collee-
ted. The fossil shells and erinoids represented by specimens
which he exhibited, showed the evidences of an ancient Lower Si-
Turian sea, which once overspread all the plain of Canada, and in
which flourished multitudes of curious creatures now extinet. He
particularly referred to the Crinoids or stone lilies, some eurious
specimens of which had been collected.  He then thanked the com-
pany for their presence, referred to the fact that the exeursion had
been honored by the presence of the Director -of the Geological
Survey, and by many of the elite of the citizens of Montreal, and
to the kindness of the lady of the manor, who had so liberally
given them the use of her grounds; and cordially invited all who
might have been interested in the day’s works to conncct them-
selves with the Society. The President was warmly applauded.

A little after 4 o'clock the conveyunces were again in requisi-
tion, und the party returned to Boucherville Station, and azrived
at Mootreal about T p.m.

J.F. W.
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GEOLOGY AND MINERALOGY.

O~ e CanvapiaN Trinosire witn Less.—The {ollowing
is an extract from the Report of the Committee of the British
Association on the Structure and Classification of-the Fossil
Crustacea, at the Edinburgh meeting, August, 1871. The com-
mittee consists of Henry Woodward, F.G.S., FZ.S., Dr. Duncan,
F.R.S., and R. Etheridge, F.R.S. The report was drawn up by
Mr. Weodward.

“Since noticing the occurrence of an Isopod (Puliega Curtert),
from the Kentish, Cambridge, and Bediord Chalk, Dr. Ferd,
Roemer, of Breslau, has forwarded me the cast of a specimen of
the sume Crustacean from the Chalk of Upper Silesia. This,
together with the example from the Miocene of Turin, gives a
very wide geographical as well as chronological range to this
genus.

A still more remarkable extension of the Isopodu in time is
caused by the discovery of the form which I have named Prearc-
turus in the Devonian of Herefordshire, apparently the remains of
a gigantic Isopod resembling the modern drcturus Baffinsii.

I have also described from the Lower Ludlow a form which I
have referred with somedoubt to the Amphipoda, under the gene-
rie name of Necrogummarus.

Representatives both of the Isopeda and Amphipodu will doubt-
less be found in pumbers in our Palxozoic rocks, secing that
Macrouran Decapods are found as far back as the Coul-measures,*
and Brachyurous forms in the Oolites.

Indeed the suggestion made by Mr. Billings as to the Trilobita
being furnished with legs (see Quart. Journ. Geol Soc., vol. xxvi.,
pl. 21, fig. 1), if established upon further evidence, so as to be
applied to the whole class,would carry the Isopodous type back in
time to our earliest Cambrian rocks.

I propose to carry out an investigation of this group for the
purpose of confirming Mr. Billings’s and my own observations, by
the examination of a longer serics of specimens than have hitherto

* Anthrapal:emon Grossartit, Salter, Coal-measures, Glasgow.
t Palweinachus longipes, II. Woodw., Forest Marble, Wilts.
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been dealt with. In the menntime the authenticity of the con-
clusions arrived at by Mr. Billings having been called in question
by Drs. Duna, Verrill, and Smith (see the American Journ, of
Science for May last, p. 320; Anuals and Mag. Nat. Hist. for
May, p. 366). I have carefully considered their objections, and
have replied to the same in the GEoLogican, MacaziNe for July
last, p. 289, P1. VIIL.; and T may be permitted here to briefly
state the.arguments pro and con, seeing they are of the greatest
importance in settling the systematic position of the Trilobita
among the Crastacea.

Until the discovery of the remains of ambulatory appendages
by Mr. Billings in an Asephus from lhe Trcntt}n Limestone (in
1870), the ouly appendage heretofore detected associated with any
Trilobite was the hypostome or lip-plate.

Trom its close agreement with the lip-plate in the recent Apus,
rearly all natavalists who have paid attention to the Trilobifa in
the past thirty years have concluded that they possessed ounly soft
membranaceous gill-feet, similar to those of Branchipus, Apus,
and other Phyllopods.

The type-number of segments in Crustacea is 20 or 21. Tn
all the bigher forms, as in the Decapoda, Stomapoda, Izopoda,
ete., several of these segments are coalesced either in the lhead,
thorax, or abdomen, so that we never meet with a Crustacean
having 21 distinctly marked segments until we arvive at the
Branchiopoda and Phyllopoda, many of which have their full
pumber of separate scgments. .

In the Trilobita, a very variable number of body-rings is met
with, from 6 even to 26 (in Hurpes ungulu, Sternh.), so that on
that account alone the T'rilobita must be considered as a much
lower type than the Isopoda, in which the hody-segments are
usually seven in number.  There seems, however, no wood reason
against the conclusion that the Trilobita were'an earlier and more
generalized type of Crustacea from which the latter and more
specialized Isopoda have arisen.

The large compound sessile eyes, and the hard, shelly, many-
segmented body, with its compound caudal and head shield, differ
from any known Phyllopod, but offer many points of analogy with
the modern Isopods, and one would be led to presuppose the Tri-
lobites possessed of organs of locomotion of a stronger texture
than mere branchial frills.

The objection raised by Drs. Dana and Verrill to the special
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case of appendaves in the Asaphus assumed by Mr. Billings to
possess ambulatory legs, is, that the said appendages were merely
the semicaleified arches in the integument of the sternum to which
the true appendages were attachcd

A comparison, which these gentlemen have themselves sugges-
ted, between the abdomen of a Macrouran Decapod and the
Trilobite in question, is the best refutation of their own argument.

The sternal arches in question are firmly united to each tergal
picee at the margin, not along the median ventral line.  If, then,
the supposed legs of the Trilobite eorrcspond to these seinicaleified
arches in the Macrouran Decapod, they might be expeeted to lie
irregularly along the median line, but to waite with the tergal
picees at the lateral border of each somite. In the fossil we find
just the contrary is the ease; for the organs in question occupy a
definite position on cither side of a median line along the ventral
surfuee, but diverge widely from their corresponding tergal pieces
at cach lateral border, being directed forward and outward in a
very similar position to that in which we should expeet legs (not
sternal arches) to lie beneath the body rings of a fossil erustacean-
The presence, Lowever, of semicaleified sternal arches presupposes
the possession of stronger organs than mere foliaceous gill-fect;
whilst the broad shield-shaped caudal plate suggests most strongly
the position of the branchize. In the case of the Trenton dsa-
plus T ghall be satisfied if it appears, from the areuments I have
put forward, that they are most probubly legs—fecling assured
that more evidence ought to be demanded, before deciding on the
systematic position of so large a group as the Trilobita from only
two specimens.¥

With regard to the embryology and development of the modern
King-Crab (Limulus polyphemaus), we must await the eonclusions
of Dr. Auton Dohrn before deciding as to the affinities presented
by its larval stages to certain of the Trilobita, such relations
being only in general ewternal form. Dr. Packard (Reports of
the American Association for the Advancement of Science, Au-
gust, 1870) remarks, “ The whole embryo bears a very near
resemblance to certain genera of Trilobites, as Lrinucleus, Asa-
Pphus, and others;” and he adds, “ previous to hatehing it strik-
ingly resembles Zrinuclens and other Trilobites, suggesting that
the two groups should, on embryonic and structural grounds, be
included in the same order, especially now that Mr. 1. Billings

* One in Canada, and one in the British Museum, both of the
same species.,
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has demonstrated that Asaphus possessed cight pairs of five-jointed
leus of uniform size.”

Such statements arc apt to mislead, unless we carefully compare
the characters of each group.  And first let me express a caution
against the too hasty construction of a classification based upon
larval characters.

Larval characters are useful guide-posts in defining great
groups, and also in indicating affinities between great groups;
but the more we become aequainted with lirval forms the greater
will be our tendeney (Gf we attempt to base our clessification on
their study) to merge groups together which we had before heh.
to be distinet. *

To take a Familiar instance : if we compare the larval stages of
the common Shore-Crab (Carcinus meenis) with Plerygotus, we
should be ablized (according.to the argnments of Dr. Puckard)
to place them pear to or in the sme group.

The eves in both wre sesstle, the funetions of locomotion,
prehession sand mastication are all perivrmed by one set ofappen-
dages; which wre sttsched to the month; the: abdeminal segments
in both are uatatory. but destitute of any appendages.

Such characters, however, are coomnen $s the huvae of many
Crustacrans widely wpur:l!c(l when adult; the fact being that in
the kerval stage we find In this granp, what has heen so often
abserved by wataralists i other groups of the anined l\m-'dmu’
namcly, @ shadowing forth in the Janval stages of the voad along
which it aneestors travellld cre they armived from the renwoic
past zt the fiving present.

If we phiee the chrseters of Limulus and Plevygotns, side by
side, aud sl these of Trilobita and Lopoeda, we shall find they
nay he, i the present state of vur knouwledge, so refained in
clussification.

L
Titocrm e (Fossil, extinet) Liroius (Fossil and living

1. Exes sesnil o wniposiad, 1. Eyes sexsile, compannd.

2. GoeeliE ddistaine gy & ont 2. Oeelli distinetly seen,

20 M the innbes scorving asmontli- § 50 AR the s serving as mouth-
wrgns organs,

4. nrerthomneiesonentsbhear- | 3 Ji the thomeic segments bear-
ing hmnehi oF repraductive i ing the bmmehie or reprodue-
arzans, tive organs,

5 Qiher segmenisdestitate of any | 5. Otleer sepments destitute of any
appendages, appendages.

6. Thormeic scgmunts unanckylosed. § 6. Thoracle segnents eachylosed.

7. Audominal seginenis free aud 7. Abdeminal segments anchylosed
wrell decelaped, and rudimentury.

8. Mctastomy, arge. . Metastoma, rudimeniury.

~1 Y

(]
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II.
Trilobita (Fossil, extinet). Isopoda (Fossil, and living).
1. Eyes sessile, compound. 1. Eves sessile, compound.
2. No ocelli visible. 2. No ocelli visible.
3. (Appendages partly oml, partly | 3. Appendages partly oral partly
ambulatory, armanged in pairs). ambulatory, arranged in pairs,
4. Thoracic segments rariable in} 4. Thoracic scgments usually se-
number, from 6 ecen to 26, free ven, free and movable (animal
and movable (animal some- sometimes rolling in a ball).
times roiling in a ball). 5. Aldominal somites coaléseed,
5. Abdominal somites coulesced forming broad caudal shicld,
forming broad caudal shicld hearing the branchie beneath.,
(bearing the branchie Le-§ 6. Lip-plate, small.
neath).
6. Lip-plate, well developzd.

Should our further researches confirm Mr. Billings's discovery
fully, we wmay propose for the second pair of these groups a
common designation (as in the case of the Merostomata) ; mean-
time. the above may serve as representing the present state of our
knowledge.

BOTANY AND ZOOLOGY.

Porviar Naves o Prants.—Botunists generally ignore
the use of any other than scientific numes for plants, because it
leads to a great deal of confusion in their nomenclature, the
same nmme being frequently ayplied to two or mare plants of
entircly  different species, and sometimes of widely separated
genera; and in other cases the same plant will receive 2 dozen or
more names, varying in different countries, and even in vorious
sections of the same comntry, amony people speaking the same
language.  For precise nomenclature, therefore; the names given
by acknowledged authorities in the botanical world have to be
accepted by amateurs and professional men.  Nevertheless, the
popular names of plants are not mercly empirical, but are
founded, as the scientific uumes are founded, upon some peculiar
feature or use ot the plant.

Of late years these popular names have become the object of
very interesting research, as throwing much light wpon cthuolo-
gical history, the antiquity of various nutions, and the migra-
lions of the larger tribes of men.  We can not, of course, go
into a lengthy sccount of these masters, or wive the derivation of
=1l the popular names in use—it would require a large volume to
do this; but we will give & few examples of the results of the
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rescarches made as to the names of some common trees and
plants.  With the exception of the hazelnut, and some other
wild berries, the Apple appears to be the only fruit known to
our Kuropean ancestors, as it is the only name not derived from
the Latin or French. In the Zend, or old Persian language,
and in the Sanscrit, the pame for water is up, and for fruit
P'hale; hence ethunologists thiuk that the name is compounded
of these two words, meuning * water fruit,” or “juice fruit.”
This corresponds with the Latin name pomum, derived from po,
to drink, which is a somewhat curious coincidence. In Welsh
it was formerly called apalis, now apfel; in high-German,
aphol ; in German, apfel ; in Anglo-Saxon, apl, or, appel; in
old Danish, epli; in modern Dunish, wble ; in Swedish, aple;
and in Lithuanian, obolys, or obelis. This close similarity in
the name as used by these various nations, renders it highly
probable that they «ll come from the same root or stock, and
that such root or stock originally inhabited the western spur of
the Himalayan Mountains or northern Persia.

Again, the name of” Beech-tree, given. to the Fugus sylvatica,
is another curious proof of our descent from Asiatic nations.
In Sanserit the word k6 signifies a letter, and the word bikds
writings. In Swedish the name of the Beeeh-tree is ok ; in
Danish, Lig ; in Dutch, ben:; in Germam, duch ; in modern
high-Guerman, buocke ; in old high-German, puoche; and in
Anglo-Saxon, doe, beee; and beoce—names applied indifferently to
this tree and to a book; beeause the ancient books of these
different nations were written in their Runie characters upon
tablets or leaves made from the bark of this tree.  Ethnologists,
therefore, consider this as another proof of our descent from the
nations af’ Upper Asia, the more so as the use by the Greeks of
the word &ililss, as sigmifying a book, is derived from the name
of an Egyptian plant that wis wsed in making the material
upan which they wrote, showing that our ancestors received their
ancient alphabetic signs from India by the way of the north, and
not by a southern route.

As a curious cxample of the way in which the names of
plants becowe transmitted in passing from onc kmguage to
another, we instance onc of the names of the Carnation, or Diun-
thus creryophyllus.  Chaueer, in his Canterbury Tales, speaks of
* A primerole, a piggesnic.”  This last word, the glossaries state,
means “pig's-cye,” the first one meaning the primrose. Now
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“ piggesnic ' really means Whitsuntide Pink, and comes from
the German words Pingsten, or Pfingst, derived from a Greek
word for fiftieth, meaning the fiftieth duy after Baster, and eye
from the French aillet, a Pink. The word Pingsien, therefore,
has reference to the time of its blooming, and eye to the circular
markings in the flower, and thus Pinksteneye has passed into
Piggesnie.

The Violu tricolor, or Pansy, is an instance of numerous and
various names beingapplied to the same pluni, The above name,
comes from the French word pensée.  Because it has three colors
in the same flower it is called “ Threc faces under a hood,” and
also ¢ Ierb Trinity; ” and from its coloring, “ Flame Flower.”
It is also called “ Heart's-case,” but this name properly belongs.
to the Waliflower, which was formerly called giroflée, or Clove
Flower, because cloves were in former times considered good for
diseases of the heart. Of wmatory names, the Paunsy has prob-
ably more than any other plant; we name a few of them : * Kiss
Me cre I Rise,” # Kiss Me at the Garden Gate,” “Jump up,
and Kiss Me,” “Cuddle Me to You,” «Tittle my Fancy,”
“Pink of my Jolm,” ¥ Love in Idle or *in Vain,” ¢ Love
in Idleness,” and many others.

The old herbalists were great believers in the doctrine of sig-
natures ; by which they meant that some particular character or
habit of the plant indicated its medical use.  Thus the spotted
leaves of the Pubmonuria indicated that it was a remedy for pul-
mowry complaints; the tubers of the roots of Scrophularia,
buing hard and kuotty, must be good for glandular affections,
and breause the Saxifrage grows in the defts of the rocks it
must be good for stone in the bladder.  They even aseribed dif-
ferent qualities to various parts of the same plants. An old
author says: * The seed of gurlic is black; it durkens the cyes
with Dblackuess and obscurity. This is to be understood of
healthy eyes. But those which are dull through vicious humi-
dity, from these garlic drives it away. The skin of garlie is red ;
it expels blood. It has 2 hollow stem, and therefore helps affec-
tions of the windpipe.”

Some common names arc the cembodiment of some poetic
thonght of our forcfathers, as the Daisy, Belle's-perennis, which
comes from the Anglo-Saxon dages-cage, or the old English Dai-
esey-ghe, meaning the cye of day, because its flowers are only
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open in the day time; though some derive the name from duis,
a canopy, from the shape of the flower, as in the line,

¢ P'he daisie did unbraad her crownall small —

erownall meaning covonal, the upper part of a canopy.

Other names derive their origin from the uses to which the
plant is put, as the Dogwood ; which is not named after the ani-
mal; but because the wood was formerly used for making skew-
ers, the proper name being duwkwood, or skewer-wood, this
name coming from the Anglo-Saxon dulc or dolc; German,
dolch ; Spanish, duga ; French, dugue ; and old English, dugge.

A curious instance of confusion and transposition of nwumes is
.to be found in the Forget-me-not, as this name has only been
given to the pretty blue Myosotis within the past forty or fifty
years. For more than two hundred years the name had been
given by the English to the 4juga chamepitys, or Ground-pine,
on account of the unpleasant taste it leaves in the mouth.  Some
of the German botanists and herbalists gave the name to a plant
known botanically as Lewcriwm Botrys-  In Deumark and some
parts of Germany the name was applied to the Speedwell or Ver
onica chamadrys, and by others to Cnaphalivm leantopodiuvm.
The wame appears properly to belong to the Veroniea, having
reference to the way in which the flowers full off and wre blown
away as soon as it is gathered; hence the valediction * Speed-
well® « Farewel,” - Good-by,” * Forget-menot,” cte., as ap-
plied to this plint.  The later application was brought about by
the legend in a story of modern date in which a drowning lover
snatches it from the river bank, and us he sinks throws it ashore,
as a token of remembrance. )

J. H. in # Hearth aud Home.”

MISCELLANEOQUS. :
OBITUARY.—SIR RODERICK IMPEY MURCHISON, BART., K.C.B.,
LL.D.,, D.C.L.; M.A.; F.RS., F.G.§., £C.; &C.; &C.

The death of Sir Roderick Murchizon, although at the ripe
age of 80 years, is a luss which Geologists and Geographers are
alike called upon to mourn. In relation to both these sciences,
hie has for many years justly occupied the most prominent positi-
ons. But, apart from his high social and scientific standing, he
was @ man full of genial and kindly fecling, who could be readily



No. 2.] MISCELLANEOQUS. . 235

approached; and those who knew him most intimately acknow-
ledge that he was never known to fail his friends in the hour of
need, but was ready to aid them with his advice, his influence,
and his purse, as many a young scientific man amongst us can
testify. .

Born at Tarradale, in Ross-shire, he received his early educa-
tion as a boy at the Grammar School at Durham.

But the associations of' his Highland home—his ancient Scot-
tish pedigree, numbering in the long roll many a staunch sup-
porter of the Stuarts, who had freely lnid down their lives for
their Sovercign—combined with the stirriug events which marked
the period of his own youth, no doubt powerfully influenced
young Murchizon in scleeting a profession, until in imagination
he too, like Roderick Vieh Alpine, heard the mountains say—

#''0 you as Lo your sives of yore,
Liclong the target and claymore 19
ILaving made up Lis mind to follow the military profession, he
was sunt by his futher, Mro Kennethr Murchison, to the Royal
Mititary Collize, Great Marlow, after which, having pursued his
studics for @ ivw months at the University of Iidinbur_’.. he ob-
tained @ commission in the army in 1807, and joining his regi-
ment the following yar, served in the 36th oot with the army
in Npain and Pertugal under Lord Wellington, sfterwards on the
St of Lis uncle, General Sir Alexander Mackenzie, and lastly
as Captain in the Gth Dragoons. He took an active purt in
sy of the most important. battles in the war; and carned the
reptitation of being o brave and able oflicer. e curied the
coleur= of his regiment al the Baitle of Vimiera, and afierwards
accrmpanied the army in its advance to Madrid and its junction
with the force under Siv John Moore, and shared in the dangers
and retreat at Corunna. At the end of the war in 1815, he
married Charlotte, only daughter off the late General Francis
Hugonin. It was Sir Roderick’s own conviction that to his
wile's influence was mainly to be attributed the choice he made
in following scientific pursuits with her, and giving up, as he did,
the ordinary amusements of a retired cavalry officer®  She wus
his friend, companion, and fLlow-labourer in gevlvgy, aiding him
in his observations, and muaking for him those remarkable geolo-

¢ Sce notice of Lady Murchison, Geot. Maa, 1869, Vol, VI, p. 227,
by Prof. Gakic, F.R.S.; President Edinburgh Geological Society.
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gical sketches of landseape that illustrate his works. He is also
said to have carly become nequainted with Sir Humphry Davy,
who suggested to him that he should attend the lectures of the
Royal Institution. This adviee he followed, and he also studied
with Mr. Richard Phillips, F.R.S.

In 1825 he wus elected a Fellow of the Geological Soclcty of
London, and in the sime year he read his first paper on * The
Geological Formation of the North-west extremity of Sussex, and
the adjoining parts of Hants and Surrey,” before that Society.t

In 1826 he recorded the results of his investigations in the
‘Oolitic series of Sutherland, Ross, and the Hebrides, and in the
same year he was clected to the Fellowship of the Royal Society ;
the following year he again visited the Highlands in company
with Professor Sedgwick and succceded in showing that the
primary Sandstone of MeCulloch was really the true Old Red
Sandstone or Devonian.

In 1828 he resolved to extend his researches abroad, and to
study the extinet voleanos of Auversne and the geology of the
Tyrol. He was accompanied on this oceasion by M. (uow Sir
‘Charles) Lyell.

Following Dr. Buckland’s advice, Murchison next devoted
himself to a careful examination of the gealogy of Hercford,
Shropshive, and the Welsh Borders, the ancient country of the
Silires,and 1t was upon this investigation that his great Silurian
system was afterwards founded.

These rescarches he afterwards followed up by others in Pem- -
brokeshire, to the west of Milford Haven; and his conclusions
as to the stratigraphical relation between the Devonian and the
underlying Silurian systems was made public at the meeting of
the British Association for the Advancement of Scienee in 1831,
but his great werk did not appear until 1839.

Further geographical investigations in Devon and Cornwall
followed, in which Professor Scdgwick took part, and in 1835

_and 1839, two journcys were performed by Sedgwick and Mur-
chison to the Rhenish Provinces; on the latter occasion M. de
Verncuil also accompanied them.  The result of these researches,

1 This paper is of great historical interest, being accompanied by
a letter from.the illustrious Baron Caviery in which he gives a detailed
description of the Reptilian remains forwarded to him by Mr. Mur-
chison for examination. The specimens which are figured and des-
cribed in this paper are now preserved in the British Museum.
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and comparison of the Xnglish Devoniuns with those of Rhenish
Prussia, was published in 1839, and 2 final classification adopted.

In 1840, accompanied by Dec¢ Verneuil, Murchison visited
Russia, at that period very little known geologically.

They examined the banks of the rivers Volkoff and Siass, and
the shores of Luke Onega, thence to Archangel and the borders
of the White Sea, and followed the river Dwina in the govern-
ment of Vologda. They traversed the Volga and returned by
Moscow to St. Petersburg, examining the Valdai Hills, Lake
Ilmen, and the banks of the rivers which they passed. They
then returned to Xngland, but having been invited by the late
Lmperor Nicholas to superintend a Geological Survey of Russia,
the two geologists returned to St. Petersburg in the spring of
1841, and being joined by Count Keyserling and Licutenant
Kokscharow, they proceeded to explore the Ural Mountzins, the
Southern Provinces of the Jimpire and the Coal Districts hetween
the Dneiper and the Don.  In 1842 Murchison travelled aloue
through several parts of Germany, Poland, and the Carpathian
Mountains, the better to understand the relations of the great
formations to cach other over wide areas. In 1844 lic explored
the Pualeeozoic rocks of Sweden and Norway. In 1845-6 he
completed his great joint work on ¢ The Geology of Russin and
the Ural Mountains,” in two ¢uarto volumes of 700 and 600
pages, copiously illustrated with maps, sections, and plates of
fossils.  Not long after the publication of this work, Mr. Murchi-
son was knighted by her Majesty, the Emperor haviug previously
conferred several Russian orders on him, including that of St.
Stanislaus. In 1849 he received the Copley amedal from the
Royal Society, in recognition of his having established the Silu-
rian system in geology.

Iis rescarches (extending over six visits) in the Alps, Apen-
nines, and Carpathian mountains, established the fact of a gradu-
ated tramsition from Secondary to Tertiary rocks, and clearly
separates the great Nummulitic formation from the Cretaccous
formations with which it was confounded.

Ranking next in importance to his definition of the Silurian
System was his differentiation of the Permians. Having satisfied
himself that the Lower Red Sandstone, and the Magnesian Lime-
stone and Mar] Slates constituted one natural group only, which,
from their organic contents, must be entirely separated from the
overlying formations, he proposed, in 1841, that the group should
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receive the name of the “Permian” system, from Perm, a Rus-
sian Government, where these strata arc more extensively devel-
oped thun elsewhere, occupying an avea twice the size of France,
and containing an abundant and varied suite of fossils. The
name Permian is now generally adopted. ’

In 1854 Sir Roderick published the first edition of his best-
known work, ** Siluria,” which had, in 1867, reached its fourth
edition, and contains 566 pages 8vo. of closcly printed matter,
41 plates and explanations.

In 1855 he produced a memoir in conjunction with Prof.
Morris on the German Pualaozoic rocks, and shows that there is
00 break between the Permimn system and the Triassic series.

By the death of Sir M. T. de la Beche, Sir Roderick, in
1855, succeeded to the post of Dircctor General of the Geologi-
cal Survey and the Museum of Practical Geology in Jermyn
Street, which have owed their efficiency for the past fifteen years
very largely to his energy and constant attention.

Sir Roderick Murchison will long be remembered both in the
world of science and of commeree in counexion with the discovery
of gold in Australia. Long yeurs before the actual discovery of
gold in Australia was made known, he inferred the presence of
auriferous deposits in the Australian mountain-ranges from the
analogy which existed between their rock formations and those of
the Ural mountains, with the physieal characters of which he
had made himself familiar. He endeavoured wmost earncstly at
the time to awaken the attention of the Home Government to the
great importance of the subject to our colonics in the Southern
hemisphere, but with little success.

During his scientifie career he has been identified most inti-
mately with the Geological Society. He acted as Sceretary for
five years, was clected President in 1831-2, and again in 1842-3.

He aided Sir David Brewster, in 1830, to establish the British
Association, of which for several years he acted as General Sec-
retary. Ie was President at the Meeting for 1846, at South-
ampton.

In 1844 he was clected President of the Royal Geographical
Society, and again in 1845, in 1852, and in 1856; indeced, he
hus held the Presidential chair of that Society almost down to
the present time ; having been succeeded only a few months ago
by Sir Heunry Rawlinson.

His energetic cfforts in advocating the search after Sir John
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Franklin; his suecess in raising a monument to Lieutenant Bel-
lot, of the French Navy; his advoeaey of the explorers of Central
Afriea, Burton, Speke, Grant, Baker, and especially his friend
Livingstone, are among the proofs of his earnest self-devotion to
the cause of' Geographieal research.

Amongst the many workers in the fields of science how few
there are whose actual published lubours extend over half a cean-
tury ; yet almost the last Blue Book which has appeared, namely,
¢ the Report of the Commissioners appointed to inquire into the
several matters relating to Coal in the United Kingdom,” (Vol.
I. General Report and Twenty-two Sub-reports, folio, 1871),
bears Sir Roderick’s name second on the Commission.

The Council of the Geological Society awarded him the Wol-
laston Gold Mecdal, in 1864, in recognition of his contributions
to geology as an inductive seience. The Universities of Oxford,
Cambridge, and Dublin have also bestowed on him their Houo-
rary Degrec.

He held for many years the post of a Trustee to thc British
Museum, with great advantage to the Natural History Depart-
ments in that Institution, which he speeially promoted.

Sir Roderick was ereated, in 1863, a Kunight Commandant of
the Order of the Bath (eivil division), and in the following year
he received the prize named after Baron Cuvier from the I‘xcnch
Institate. In 1859 the Royal Society of Scotland presented
him with their first Brisbane gold medal, for his scientific classi-
fication of the Ilighland rocks, and for the establishment of the
remarkable fact that the Gneiss of the north-west coasts is the
oldest rock in the British Islands. e was created a baronet in
Juanuary, 1866. :

Oune of his latest acts consisted in offering the munificent sum
of £6,000 to found a Chair of Geology and Mineralogy in the
University of Edinburgh, on condition that the Government
would supplement the proceeds by an annual grant of £200.
This was duly acceded to, and the chair so endowed, is now held
by Professor Geikie, F.R.S, ete.

The death of Lady Murchison in 1869 was most keenly felt
by Sir Roderick, indeed it may be said to have given him a
shock from which he never wholly recovered. He was first at-
tacked by paralysis in December, 1870, but gradually rallied un-
til two months since, when he had a second stroke, but the symp-
toms had lately abated. A slight attack of bronchitis, caused
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by a cold caught in riding out on the 19th ulto., ended his valu-
able and well-spent life on Sunday evening, Oct. 22, at 8.30 p.m.
* His scientific caveer, now brought to a close, represents the
period of the dawn and development of Geology as a science in
this country. He commenced work at the moment when William
Smith issued the first’Geologically-coloured map of England, and
hie has lived on to sce half the world surveyed geologically, and
has himself mapped a vast extent of territory in Europe for his
Silurian kingdom.

In conclusion (to quote the words of the Daily News),  the
honors he won are a great testimony to the scientific enlighten-
ment of the age. We have crowncd Science Queen, and all her
servants form her court, and wear the titles she bestows.  And,
truly, a scientific man earns his hounours more nobly, and wears
them more honourably thani those who win them in political in-
trigue or on the field of battle. Sir Roderick Murchison, dying
at cighty, covered with titles of literary and scientific honour,
and satisfied with social position and renown, is a prophet of the
coming time. Ide may not be looked back on as a great scien-
tific genius; but he is one of the pioneers of that new order of
renown which is won by fruitful service rather than by destruc-
tive deeds.” .

—From the GEOLOGICAL MAGAZINE for November, 1871.

(Proposed vew genus of Pteropoda.)

Genus HyoriTHELLUS, N. G.

Since the sheet containing the description of Hyolithes micans
was printed off, I have arrived at the conclusion that a new genus
for its reception should be instituted. I propese to call it Hyo-
lithellus. It differs from Hyolithes, in its long slender form and
in the peculiar structure of its operculum.

E. BiLrings.

Published December, 1871.



